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TOM TAT

Muc dich ciia nghién ctru ndy nham phan tich thanh phan héa hoc cua tinh dau qua Mang tang (Litsea cubeba)
thu thap tai Lai Chau, Viét Nam va danh gia kha ning khang cua tinh dau ny véi céc vi khuan gy bénh tiéu
chay Shigella sonnei ATCC25931, Salmonella enterica YHDPO1 va Staphylococcus aureus ATCC25923. Bing
phuong phép GC-MS, két qua cho thay, da phan tich va nhan dién dugc 24 chét trong tinh dau qua Mang tang,
trong do citral 1a thanh phan chinh (75, 65%). Vi phuong phap khuéch tan dia thach, tinh dau ‘qua Mang tang thé
hién hoat tinh khang véi ca 3 chung vi khuan kiém dinh & ndng d6 tinh dau tir 1%. Nong do tdi thiéu tc ché sinh
truong ddi véi ba chung vi khuan S. sonnei ATCC25931, S. enterica YHDPO1, S. aureus ATCC25923 cuia tinh
dau qua Mang tang 14 0,75 uL/mL. P4y la nghién ciru méi vé thanh phan héa hoc va kha ning khang vi khuan
gay bénh tiéu chay cua tinh dau tir qua Mang tang thu thap tai Lai Chau. Véi nhitng két qua nghién ciru nay dat
dugc cho thay, tinh dau qua Mang tang 1a nguon hoat chat tu nhién tiém niang dé phaét trién san pham ung dung
trong linh vuc y duoc ciing nhu trong thyc pham.

Tir khoa: Khéng khuan, Litsea cubeba, Shigella sonnei, Salmonella enterica, Staphylococcus aureus, tinh dau.

MO DAU

Duw bao dén ndm 2050, trén thé gi6i cé khodng 10 triéu ngudi chét do khang khang sinh, trong d6 khu vyc chau
A chiém khoang 4,7 triéu ngudi, chau Phi khodng 4,1 triéu ngwoi (Anderson, 2023). Viéc nghién cru, lya chon
cac hop chat khang khuén tw nhién nhu tinh dau thay thé cac chét khang sinh dang rat dwoc quan tam trén thé
gioi. Tai Viét Nam, c6 8 vung trdng cay dwoc liéu I&n nhw Lai Chau, Hwng Yén, Lam Béng... day la ngudn nguyén
liéu tw nhién cho nghién ctru va khai thac cac hoat chat khang khuan. Cac nghién ctru trén thé giéi cho thay, tinh
d4u tr thwe vat cé hoat tinh khang khudn, chéng 6 xi héa, chdng con tring va bao quan thwc phdm (Borotova et
al., 2022). Tinh dau dworc tich Iy trong cac té bao tiét tai cac bo phan nhw nhw hat, chdi, 14, hoa, than, canh, ré
nén c6 huwong thom tw nhién va dé& chiu. Do d6, tinh dau dwoc (ng dung rdng réi trong cong nghiép thwc phdm
(Matera et al., 2023).

Shigella, Salmonella, Staphylococcus aureus la vi khudn gay nhidm doc dwéng rudt, cé kha néng thanh dich tiéu
chay cép. Té chirc Y té thé gi¢i (WHO) da khuyén cao nhirng vi khudn nay ndm 2024 duwoc x&p vao nhém vi
khuén gay bénh nguy co cao b&i sw trdm trong cta mirc dd bénh ciing nhw chédng lai phac dd diéu tri théng
thuwong. Theo sb liéu ctia CDC Hoa Ky 2024, wéc tinh hang ndm trén thé gi¢i cé 80-165 triéu ca mac bénh va
600.000 ca tlr vong gay ra béi Shigella. Trong s6 d6 cé khoang 20-119 triéu ca bénh va 6.900-30.000 ca tir vong
la do lay truyén qua thwc phdm (Garcia et al., 2024). Nghién ctu 1am sang cho thay, riéng S. aureus da gay ra
94.000 ca nhiém khuan nghiém trong hang ndm (KaiMa et al., 2014). Sw gia tdng khang thudc cla vi khuan
Salmonella, Shigella va S. aureus 1a mét thach thirc toan cdu. VAn d& nay ngay cang trdm trong hon & cac nuwéc
khi ma viéc s dung khang sinh & ngwdi va dong vat phan I6n khong bi han ché (Bedada et al., 2019). Tai Viét
Nam, theo s6 liéu ctia Cuc an toan thuc phadm (Bo Y té), ‘trong Quy 1 nam 2024, c6 16 vu ngd doc thwe phdm lam
700 nguw&i ngd doc trong d6 co 3 ngudi tlr vong, tang gap 3 1an so véi cuing ky nam 2023. Tinh r|eng trong thang
3 nam 2024, ca nwéc da xay ra 6 vu ngd doc thwe pham lam 369 nguwoi bi ngd doc. Két qua kidm nghiém cla
Vién Pasteur Nha Trang nhan dinh nhitng vu ngd doc nay do vi khuan gay ra nhw Salmonella, S. aureus, Shigella.

Cac nghién ctru trén thé gioi cho thay, tinh ddu Mang tang c6 kha nang khang cac ching S. aureus da khang
thuéc. Thanh phan citral |a thanh phan héa hoc chinh tao nén hoat tinh khang S. aureus cta tinh dau Mang tang
(Hu et al., 2019). Ngoai ra, tinh dau Mang tang con thé hién hoat tinh khang v&i S. enterica, Escherichia coli, S.
sonnei. Co ché khang khuan cla tinh ddu Mang tang 1a gay tén thwong thanh va mang té bao vi khuan (Mei et
al., 2020; Bai et al., 2023). Trong céc loai tinh dau Mang tang tach chiét t 14, ré... thi tinh diu tach chiét t qua
c6 hoat tinh khang khuan tét hon (Su et al., 2016).

Tai Viét Nam, cay Mang tang dwoc trong nhiéu tai Lai Chau, Quang Ninh, Cao Bang, Lang Son, Lao Cai... Tuy
nhién, chwa cé nhieéu cong bd vé thanh phan héa hoc va kha nang khang vi khuan gay bénh tiéu chay cla tinh
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dau qua Mang tang thu thap & cac dia phuong nay. Nghién ciru ndy sé dwa ra nhirng két qua cho thay kha nang
tng dung tinh dau te qua Mang tang trong viéc kiém soat vi khuan tiéu chdy nham rng dung trong linh vic y
dwoc va thyc pham.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Qua Mang tang (Litsea cubeba) thu hai tai tinh Lai Chau ding cho tach chiét tinh dau. Qua Mang tang dung trong
nghién ctru dwgce thu hoach vao thang 7- 2023 twr cay 5 nam tudi.

Céc chiing vi khuén kiém dinh thudc bd swu tap ching Vi sinh vat-Khoa Vi sinh vat, Vién Y hoc Dy phong Quan
ddi: Shigella sonnei ATCC 25931, Salmonella enterica YHDPO1, Staphylococcus aureus ATCC 25923.

Mai trdng nudi cay LB (Luria-Bertani) véi thanh phan (g/L): Pepton 10; Cao nAm men 05; NaCL 1; Agar 20; pH 6,5.
Phwong phap
Phwong phdp tdch chiét tinh dau

Qua Mang tang twoi sau thu hoach duoc rira sach, dé khd va nghién vé, st dung cho tach chiét tinh dau bang
hé thong Clevenger theo phuwong phap chung cat 16i kéo hoi nwde. Tinh dau sau tach chiét dwoc loai nwdc bang
Na,SO,4 khan. Mau tinh dau dwoc lwu gity trong lo tdi mau va bao quan & 4°C (Téng Thi Anh Ngoc, Nguy&n Van
Kién, 2011).

Phan tich thanh phan héa hoc cda tinh ddu qua Mang tang

Thanh phan héa hoc clia tinh ddu Mang tang dwoc phan tich bang phwong phap séc ky khi GC/MS (Adam, 2001). Thiét
bi st dung la GC/MS-QP2020 clia Hang Shimadzu (Nhat Ban), v&i c6t mao quan SH-Rxi-5Sil MS c6 kich thudc
30 m x 0,25 mm, d6 day mang 0,25 pm. Nhiét d6 cot dwoc dat & didu kién 60°C (gitr 2 phut), ting 1én nhiét do
120°C véi tbe dd 10°C/phut, sau d6 tang 1én 240°C véi tbc d6 5°C/phdt, tiép dén gitr & 240°C trong 5 phat. Khi
Heli dwoc st dung lam khi mang véi tbc d6 dong chay 1,0 ml/phit. Detector khéi phd duoc cai dat trong khodng
tin hiéu 50-900 m/z. Thé tich mau tiém vao cot 1a 1 pl véi dung dich mau tinh dau cé ndng d6 1% (w/v) trong
hexan. Ty |& chia dong & 1:20. Két qua phan tich cac thanh phan trong mau tinh dau dwoc x Iy bang cach so
sanh vé& phd khdi clia cac chét vai thw vién NIST.

Pdnh gia hoat tinh khang vi khudn kiém dinh cda tinh ddu bdng phwong phédp khuéch tan dia thach

Vi khuan dwoc nudi lac 150 vong/phut, trong méi trweng LB dich thé, & 37°C, trong 24 gid. Dich nudi dwoc xac
dinh mat dd vi khudn dwa trén tiéu chudn McFarland 0,5 (BioMerieux Vitek2 compact). Mau dich nubi vi khuan
dugc pha lodng vé ndng d6 10° té bao/mL dé st dung cho céc thi nghiém tiép theo. Dich vi khuan (50 pL) & mat
dd 10° té bao/mL dwec cay trai trén moi trwdng LB. Cac dia LB dwgc tao 1 16 & gilra dia véi dwdng kinh la 8 mm
(Hadacek et al., 2000).

Tinh ddu dwoc pha lodng béng dimethyl sulfoxide (DMSO) va bd sung 50 pL tinh dau pha loéng & cac ndng do
khac nhau (20, 10, 5, 2,5, 1%) vao mdi giéng. Bia dbi ching s& dung DMSO thay vi tinh du, sau d6 dem G 37°C
trong vong 24 gid. Hoat tinh khang khuan dwoc tinh theo céng thirc: D - d (mm), trong d6 D la dwdng kinh vong
vd khudn, d la dwéong kinh giéng thach. Céac thi nghiém dwoc tién hanh I&p lai 03 1an, méi lAn dwoc thuc hién trén
3 dia khac nhau cho méi cong thirc xac dinh hoat tinh khang (Hadacek et al., 2000).

Xdc dinh néng d6 téi thiéu drc ché (MIC) sinh trréng cac chang vi khudn kiém dinh

Ndng dd ti thiéu trc ché sinh trudng (MIC) cac chiing vi khuén kiém dinh cla tinh ddu qua Mang tang dwoc xac
dinh theo Vu va ddng tac gia (2024) c6 cai tién. M6i trwong LB dwoc khir tring & 121°C trong 20 phat, dé& ngudi
xudng 50°C va bd sung tinh ddu Mang tang vao méi trwéng dat t&i cac ndng dd tinh dau la 1, 0,75, 0,5 puL/mL va
dd ra dia nhwa petri (SPL Life Sciences). Dich nudi vi khuan dwoc pha lodng thanh cac ndéng do 10°10° té
bao/mL. Tai mbi dia méi trwdng chia thanh 3 hang, 3 cot (tirc 14p lai thi nghiém 3 14n/dia), nhé 5 L mbi néng do
ctia mdi loai dich vi khuan vao 1 cot tir 10°, 10°, 10* twong dwong véi sb té bao vi khuan 1a 5000, 500 va 50.
Quan sat két qua sau 24 gid nudi cdy & 37°C. Gia tri MIC la ndng do tinh dau ma tai d6 5000 t& bao vi khuan bi
&rc ché sinh trwdng hoan toan (Vu et al., 2024),

Phan tich va xt ly két qua

Két qua dwoc phan tich va xd Iy thdng ké vai kiém dinh t-test, st dung phan mém Microsoft Excel 2013. Cac két
gua duworc coi la co y nghia thong ké véi p<0,05.

KET QUA VA THAO LUAN

Thanh phan héa hoc ciia tinh dau qua Mang tang

Tinh dau qua Mang tang thu dwoc cé mau vang sang, hwong thom dac treng. Thanh phan héa hoc cla tinh dau
la mot trong nhitng can c&r quan trong dé danh gia chat lwgng tinh dau, vi vay, nghién cteu nay tién hanh phéan
tich thanh phan héa hoc cta mau tinh dau Mang tang, két qua dwoc thé hién & Bang 1 va Hinh 1.
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Két qua nghién clru & Bang 1 cho thy, tinh ddu qua Mang tang gdm 24 chét, trong dd, citral 1a thanh phan chu
yéu, chiém t&i 75,65%. Citral 1a mot monoterpene c6 hoat tinh chéng oxy héa, chéng viém, 1am gidm lo au, chéng
ung thw, khang khuan (Pacheco et al., 2023). Cac nghién cru vé thanh phan héa hoc cua tinh dau qua Mang
tang tai Viét Nam chwa c6 nhiéu. Theo cac nghién cu cla Zhao va dong tac gia (2010), tinh dadu Mang tang ¢
thé dwoc chiét xuat tlr cac bd phan khac nhau cla cay nhw qua, ré, hoa, than, I4... K&t qua nghién ctu da xac
dinh dwoc 18 chat trong tinh dau tir qua Mang tang chiém 93,57% téng lwong tinh dau; 17 chét tlr tinh dAu ré cay
Mang tang, chiém 98,1% téng Iwong tinh dau, 28 chét xac dinh tlr tinh dAu la Mang tang chiém 95,33% téng
lweng tinh dAu. Trong d6, citral 1& thanh phan chinh trong tinh dau mang tang chiém ty 1& tlr 56,64% dén 81,4%

(Zhao et al., 2010).

Hinh 1. Sac ky dé GC/MS cua tinh dau qua Mang tang.

(Ky hiéu pic 1 - 24 tvong tmg véi 24 chét duoc liét ké tai Bang 1)
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Bang 1. Thanh phan héa hoc cha tinh dau qua Mang tang thu thap tai Lai Chau

STT Thanh phan héa hoc Thei gian lwu (phut) Ty lé (%)
1 a-phellandrene 4,394 0,05
2 a-Pinene 4,571 0,34
3 B-Phellandrene 5,488 0,55
4 B-Pinene 5,630 0,24
5 Sulcatone 5,728 2,60
6 B-Myrcene 5,893 0,96
7 Y-Terpinene 6,473 0,16
8 0-Cymene 6,772 0,04
9 D-Limonene 7,080 2,52
10 Eucalyptol 7,176 0.25
11 Terpinolene 8,944 0,03
12 Linalool 9,446 1,96
13 Isopulegol 11,263 0,08
14 Citronellal 11,443 4,40
15 Isoneral 11,806 2,70
16 Isogeranial 12,562 3,93
17 L-a-Terpineol 13,130 0,20
18 Cis-Carveol 13,608 0,05
19 Nerol 14,402 0,77
20 Citronellol 14,579 0,36
21 Z-Citral 15,070 34,23
22 Geraniol 15,510 1,97
23 E-Citral 16,358 41,42
24 Caryophyllene 22,363 0,12
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Wang et al., (2010) d& tach chiét tinh ddu Mang tang tlr cac bo phan cla cay thu thap tai Trung Quéc. Két qua
cho thdy, ham lwgng citral & qua ctia Mang tang chiém 63,57% (Wang et al., 2010). Mdt nghién ctu khac cla
Saikia va déng tac gia (2013) da cong bé tinh dau qua Mang tang thu thap tai ving Prades ctia An D6 c6 ham
lwong citral chiém 84% (Saikia et al., 2013).

Trong nghién ctru nay, ham lwong citral cé trong tinh dau qua Mang tang thu thap tai Lai Chau chiém 75,65%. S
khac nhau v& ham Iwong citral trong tinh ddu Mang tang cé thé do anh hwéng béi yéu t6 thd nhwédng, didu kién
cham séc, thoi didm thu hoach qua. Nhw vay, tinh ddu Mang tang tréng tai Viét Nam cé chét lwong twong dwong
v6i cac mau tinh dau Mang tang trén thé gidi, day la ngudn hoat chét tiém nang cho phat trién cac san pham
cham séc strc khde va trong cong nghiép thwe pham.

Hoat tinh khang vi khuan kiém dinh bing phwong phap khuéch tan dia thach

Nham dinh hwéng &ng dung tinh du qué Mang tang vao viéc phét trién cac san pham khang khuan, nghién ctru
nay tién hanh danh gia kha nang khang 3 chung vi khuan S. sonnei ATCC 25931, S. enterica YHDPO1, S. aureus
ATCC 25923 cua tinh diu qua Mang tang. Két qua cho thay, tinh diu qua Mang tang thé hién hoat tinh khang
trén ca 3 chang vi khuan kiém dinh & ndng d6 tinh dau tir 1-100%, tuy nhién, kha n&ng khang khuan giam di khi
tinh dau qua Mang tang dwoc pha lodng. Tai ndng d6 tinh dau pha lodng t&i 1%, tinh ddu vaAn thé hién hoat tinh
khang ca 3 chang vi khuan trén (Hinh 2 va Hinh 3). Tinh dau c6 hoat tinh khang khuén la do chiing cé kha nang
pha v& cu tric t& bao cuda vi khuan (Nazzaro et al., 2013). Tinh dau lam mét di sy 6n dinh cua lép photpholipid,
tang tinh thAm ctia mang té bao (Tassou et al., 2000).

Péi chirng
10 20% 10 5 - DMSO

Salmonella
enterica YHDPO1

Shigella sonnei

Staphylococus
aureus ATCC25923 ATCC25931

Hinh 2. Kha nang khang céc chung vi khuan cia tinh dau qua Mang tang & cac ndng dé pha lodng khac nhau
35
30
25
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O | T

100% 20% 10% 5% 2,50% 1%
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Pudng kinh vong khang khuan (mm)

N&ng db tinh dau
B S. sonnei ®S. enterica ®S. aureus
Hinh 3. Pwong kinh vong khang khuén ciia tinh dau qua Mang tang & cac néng dé khac nhau
(Céc két qua cé y nghia théng ké véi p<0,05)
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Tai Viét Nam, cac nghién ciru vé& kha nang khang vi khu&n gay bénh tiéu chay cua tinh dau qua Mang tang chwa
nhiéu, d&c biét 1a chwa cé nghién ctru vé& hoat tinh khang véi S. enterica va S. sonnei. Nhém nghién ctru cta Pai
hoc Bach khoa Ha Nbi da thtr nghiém kha nang khang khuén cla tinh dau qua Mang tang véi S. typhimurium va
S. aureus cho két qua dwong kinh khang khuén trung binh la 33 va 45 mm (Nguyé&n Hai Van et al., 2021). Vi Thu
Trang va Nguyén Thi Hoa (2015) da nghién ctru khao séat khd néng khang S. aureus cla tinh diu Mang tang. Két
quéa cho thay tinh ddu Mang tang c6 hoat tinh khang S. aureus v&i dwdng kinh vong khang khuén 1a 60 mm (Vi
Thu Trang, Nguyén Thi Hoa, 2015). L& Huy Hoang va déng tac gia (2023) da thir nghiém hoat tinh khang khuén
clia cao chiét tlr qua Mang tang véi cac ching vi khudn Bacillus subtilis, Bacillus cereus va S. typhi cho dwéng
kinh vong khang khuén 1an Ivot |a 16,8; 13,5; 13,3 mm.

Xac dinh ndng do (rc ché t6i thiéu (MIC) cua tinh dau qua Mang tang véi cac chang vi khuan kiém dinh

V&i muc dich ng dung tinh ddu Mang tang vao san xuét cac san phdm duoc liéu thi viec xac dinh dwoc gia tri
MIC cla tinh ddu trc ché hoan toan s sinh trwdng S. enterica YHDPO1, S. sonnei ATCC 25931, S. aureus ATCC
25923 14 y&u cau dau tién. K&t qua nghién clru da xac dinh dugc gia tri MIC cla tinh ddu Mang tang déi véi 3
chiing vi khudn trén 14 0,75 pL/mL (Hinh 4).

Qiu va dbng tac gia (2021) da cho thay gia tri MIC cla tinh ddu Mang tang di véi S. aureus 1a 20 pg/mL, Shigella
la 625 pg/mL, Salmonella 1a 625 pg/mL. Nghién ctru clia Mei va déng tac gia (2020) cho thay gia tri MIC cla tinh
diu Mang tang déi v&i S. enterica va E. coli 1a 0,9 yg/mL. Bai va déng tac gia (2023) da cong bd gia tri MIC cla
tinh ddu Mang tang véi S. sonnei ATCC 25931 va S. sonnei CMCC 51592 1an lwot [a 4 va 6 uL/mL. Nhw vay, tinh
ddu qua Mang tang thu thap tai Lai Chau thé hién hoat tinh khang khun manh. Bay la nguén hoat chét tw nhién
ti&m nang cho phat trién cac san phdm khang khuén trng dung trong y duwoc va thwe pham.

Pébi chirng
10° 10° 10* 0,5 pL/mL 0,75 uL/mL 1 ul/mL

Salmonella
enterica YHDPO1

Shigella sonnei

Staphylococus
aureus ATCC25923 ATCC25931

Hinh 4. Néng d6 t6i thiéu trc ché sinh trwéng chia tinh diu qua Mang tang

KET LUAN

Nghién cru nay da danh gia dwoc thanh phan héa hoc cla tinh dau qua Mang tang thu thap tai Lai Chau gém
24 chét trong d6 citral chiém t&i 75,65%. Tinh dau qué Mang tang thé hién hoat tinh khang khuan déi véi 3 ching
S: sonnei ATCC 25931, S. enterica YHDPO1, S.‘ aureus ATCC 25923 v¢i gia tri MIC 1a 0,75 pL/mL. Nhw vay, tinh
dau qua Mang tang thu thap tai Lai Chau c6 nhiéu tiém nang rng dung trong y dwoc va thwe pham.
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CONG NGHE SINH HOC Y DUOC

CHEMICAL COMPOSITION AND ANTIBACTERIAL ACTIVITY AGAINST
DIARRHEA-CAUSING BACTERIA OF Litsea cubeba FRUIT ESSENTIAL OIL

Chu Thanh Binh", Truong Thi Chien?, Dao Ngoc Anh? Nguyen Huu Thang?®
1Military Institute of Preventive Medicine
“Center of Experimental Biology, National Center for Technological Progress, Ministry of Science and Technology

3Faculty of Biology, University of Science, Vietham National University, Hanoi

SUMMARY

The aim of this study was to determine the chemical composition essential oils of Litsea cubeba fruit collected in
LaiChau, VietNam and antimicrobial properties antagonistics diarrhea — causing bacteria Shigella sonnei
ATCC25931, Salmonella enterica YHDPO1, Staphylococcus aureus ATCC25923. Using the GC-MS method,
the results analyzed and identified 24 compounds in Litsea cubeba fruit essential oil collected from Lai Chau,
with citral being the main component (75.65%). By the agar disk diffusion method, Litsea cubeba fruit essential
oil demonstrated strong antibacterial activity against all three diarrhea-causing bacterial strains (S. sonnei ATCC
25931, S. enterica YHDPOL, S. aureus ATCC 25923 with essential oil concentration from 1%. The minimum
inhibitory concentration for the growth of the three bacterial strains of Litsea cubeba fruit essential oil is 0.75
ML/mL. This is a novel study on the chemical composition and antibacterial activity against diarrhea-causing
bacteria of the essential oil from Litsea cubeba fruit collected in Lai Chau. These results of this research indicate
that Litsea cubeba fruit essential oil is a potential natural source of active ingredients for developing products in
the fields of medicine and food.

Keywords: Antibacterial, Litsea cubeba, Shigella sonnei, Salmonella typhi, Staphylococcus aureus, essential oil.
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SANG LOC DI TRUYEN TIEN LAM TO BANG KY THUAT GIAI TRINH TU
GEN THE HE MOI CHO BENH DI TRUYEN HIEM GAP LY THUONG BI
BONG NUOC: BAO CAO MOT TRUONG HOP

Nguyén Trwong Thai Ha', Nguyén Bao Tram? Ha Nhat Anh*
'I\VFMD, Bénh vién Pa khoa My Durc
IVFMDPN, Bénh vién My Birc Phii Nhudn

TOM TAT

Ly thuong bi bong nudc ving két néi (Junctional epidermolysis bullosa-JEB) 1a mot bénh di truyén hiém gap
khién lan da d& hinh thanh cac mun nuéc hoic phdng rop khi co ma sat nhe trén da. Dang nghiém trong c6 thé
khai phat ngay tir khi mai sinh ra, cac vét phong rop xuét hién dién rong trén co thé, tham chi xuét hi¢n trong I6p
niém mac nhu trong khoang miéng hodc duong tiéu hoa. Khi ca b va me déu la nguoi lanh mang dot bién gen
s& ¢6 25% kha nang sinh con méc hoi chimg JEB. Sang loc di truyén phéi tién lam t6 (Preimplantation Genetic
testing-PGT) la phuong phap dugc lya chon dé cac gia dinh mang gen tranh mang thai va sinh bé mac bénh. Mot
cap vo Chong da c6 con mac bénh ly thugng bi bong nude dugc xét nghiem di truyén bang ky thuat NGS. Két
qua di truyén cho thay ngudi con mac bénh mang dot bién di hop tir kép trén gen LAMA3, dot bién di hop trén
gen LAMC2 va cap vo chong déu 1a ngudi lanh mang dot bién gen LAMA3, LAMC2. Chi dinh thuc hién PGT
bang ky thuat giai trinh tu gen thé hé méi trén phoi thu tinh trong dng nghiém nham sang loc phdi mang dot bién
di hop kép gen LAMA3, dot bién di hop gen LAMC2 di truyén tir bé va me. Chi ¢ mét trong bén phéi dugc thuc
hién PGT cho két qua khong mang dot bién LAMA3 di truyén tir me va khong mang bat thuong nhidm séc thé,
dugc chuyén vao tir cung ngudi me. Bénh nhan mang thai va sinh mot bé gai khoé manh, khéng cé triéu ching
ctia bénh JEB bam sinh. Sang loc di truyén phdi tién lam té 1a phwong phap hiéu qua cho céc cip vo chdng déu
1a nguoi lanh mang gen gay bénh ly thugng bi bong nuéc viing két ndi ma khong phai cham dit thai ky hay sinh
bé mac bénh.

Tur khoa: Giai trinh ty gen thé hé méi, JEB, LAMA3, LAMC2, ly thuong bi bong nuéc, PGT, thu tinh trong
ong nghiém.

DAT VAN BE

Ly thwong bi béng nwéc ving két ndi (Junctional epidermolysis bullosa-JEB) 1& mét bénh di truyén hiém gép
khién lan da cyc ky méng manh, d& bi rach, hinh thanh céc vét loét, mun nwéc hodc phdng rép khi céd ma sét nhe
nhw gai hodc co sat khi chuyén déng, hodc chan thwong nhe. Dang nghiém trong (Herlitz-Junctional Epidermolysis
Bullosa-H-JEB) méat hoan toan viing két ndi gitva cac Iép da, khéi phat ngay tlr khi méi sinh ra, cac vét phdng rop
xuat hién dién rong trén co thé, tham chi xuat hién trong I&p niém mac nhu trong khoang miéng, thwe quan, tryc
trang, da day, ruét... gay khé an uéng va kho tiéu hoa khién tré suy dinh duéng, cham phat trién. Sw phdng rép
lan réng dan dén hinh thanh seo va cac mang mé hat. M6 hat d& chay mau khién tré so sinh dé bj nhiém trang
nghiém trong. Ngoai ra, sw tich tu md hat trong khi quan c6 thé dan dén tiéng kéu yéu, khan va khé thé. Tré méc
bénh H-JEB con gap céc bién chirng khac bao gdbm sw dinh khép ctia ngén tay va ngdn chan, cac bat thwong &
méng tay va méng chan, bién dang khép, han ché ct déng, rung téc men rang méng. Tré so sinh méc bénh nay
thuong khong thé séng s6t sau nam dau doi do cac bién chirng nang hoéc nhiém triing nang (Kiritsi et al., 2013).
Dang nhe hon (Non-Herlitz Junctional Epidermolysis Bullosa-NH-JEB) c6 thé c6 thoi dlem kh&i phat bénh mudn
hon, cac vét phdng rép ban dau chi xuat hién giéi han & ban tay, ban chan, dau 90| khuyu tay va thwéng cai
thién sau thoi ky so sinh. Cac déc didm déc trwng khac cla dang NH-JEB lai khong ddng nhét v& mirc do nghiém
trong va anh hwéng khac nhau & cac mé khac nhau, tuy hau hét nhirng nguwdi bi anh hwéng khdng c6 seo hoac
khéng hinh thanh mé hat rong, do d6 kho thé va cac bién chirng nghiém trong khac hiém g&p hon. Nguwdi méc
bénh NH-JEB c6 thé séng sét dén thoi ky trwdng thanh (Has et al., 2020). Ngoai ra con cé mét phan nhém cia
bénh JEB Ia hdi chirng Laryngo-onycho-cutaneous (LOC) gay ra cac bat thuwong & thanh quéan (Laryngo), mong
tay hoac mong chan (Onycho), da (cutaneous). Hoi chirng nay chi do d6t bién trén gen LAMAS, dwoc phat hién
trong cong ddng ngwdi Hoi giao Punjabl va duoc dac treng boi sy hinh thanh va phat trién qua mlc ctia md hat
trén niém mac thanh quan, két mac, viing da bj chan thwong do co ché tw lam lanh vét thuwong 1&p di I3p lai. Khi
mé hat hinh thanh qué nhiéu cé thé gay mu loa hoéc tat dwong thé dan dén tlr vong (Kiritsi et al., 2013).

Nguyén nhén gay bénh JEB do protein Laminin 332 bj gidm hoéac méat chirc ndng. Laminin la mdt nhém protein
tham gia diéu hoa phat trién, van déng va gan két cla t& bao, ddng thoi tham gia vao viéc hinh thanh va td chie
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cac mang day, la nhitng clu tric méng dang tam gitp ngan cach va hd tro cac t& bao trong nhidu md. Laminin
332 c6 vai tro dac biét quan trong trong cau tric mang day cla lop biéu bi cta da (16p ngoai ciing), l&p mang nay
mang lai st/c manh va kha nang phuc hdi cho da, ddng thdi tao ra mét rao can gitra co the va mbi trwdng xung
quanh. Laminin 332 la thanh phan chinh cta céac sgi goi la sgi neo, ¢ chirc nang két néi hai Iép mang day va
gitip gén két cAu tric da lai v&i nhau. Cac nghién ciru cho thay laminin 332 c¢6 vai trd rat quan trong trong chiva
lanh vét thwong. Laminin 332 dwoc cau thanh tir 3 tiéu don vi a3, B3 va y2. Gen LAMA3 (OMIM#600805) ma hoa
tdng hop tiéu don vi a3, gen LAMB2 (OMIM#150325) ma héa tdng hop tiéu don vi B3 va gen LAMC2
(OMIM#150292) ma hoa tdng hop tiéu don vi y2. Khi cé dot bién xay ra trén gen LAMA3, LAMB2 ho&c LAMC2
dan dén khong tdng hop céc tiéu don vi hodc tidu don vi gidm chirc nang sé khién laminin 332 khiém khuyét
ho&c mét chirc ndng s& gay nén bénh JEB (Schneider et al., 2007). Trong mét s trwéng hop, d6t bién gen
COL17A1 (OMIM#113811), ma héa collagen loai XVII mét cAu trdc trong cac md lién két, cling gay ra bénh JEB
(Has et al., 2020) .

Bénh JEB di truy&n theo co ché Ian trén nhidm sic thé thwéng nghia 1a ngwdi mac hoi chirng nay c6 ca hai ban
sao clia mét trong cac gen LAMA3, hoédc LAMB2, hoac LAMC2 hogc COL17A1 trong méi té bao déu cé mang dot
bién. Tan suat méc bénh la 3/1.000. 000 tré sinh ra, thugc nhom bénh di truyén don gen hiém gap (Kelly-Mancuso
et al., 2014). Bb me clia mét tré mac bénh JEB thwéng mang mét ban sao clia gen dét bién, nhung ho thudng
kh()ng biéu hién cac dau hiéu va triéu chirng cla héi chirng nay, ho dwoc goi la ngudi lanh mang gen bénh. Theo
ly thuyét, m&i c&p vo chdng la ngudi lanh mang dét bién gen LAMA3, hodc LAMB2, hodc LAMC2 ho&c COL17A1
c6 25% kha nang sinh con méc bénh JEB.

Ung dung céng nghé giai trinh tw gen thé hé méi (NGS Next-Generation Sequencing) két hop véi k§ thuat thu
tinh trong 6ng nghiém (TTTON) da dwa ra mét phwong phap lwa chon phéi khéng mang gen bénh da xac dinh,
gilip han ché tinh trang tré sinh méc bénh cling nhw han ché tinh trang sy thai hodc chdm dut thai ky gita
chirng do bénh ly di truyén. Phuwong phap nay dwoc goi la PGT-M (preimplantation genetic testing for
monogenic) sang loc di truyén tién lam t& cho bénh don gen.Trong thwe hanh 1am sang, xét nghiém PGT-M
thwong dwoc chi dinh cung voi xét nghiém PGT-A (Preimplantation genetic testing for aneuploidy) sang loc di
truyén tién lam t6 cho bét thwong nhiém sic thé d& danh gia toan dién bd nhiém séc thé cta phoi, tang ty &
thanh cdng cho mét chu ky hd tre sinh san, tranh chuyén nhitng phdi mang léch béi sé lwong hodc cau tric
nhiém sac thé.

Bao céo nay vé trwong hop ng dung thanh cong ky thuat PGT-A két hop PGT-M cho gia dinh c6 tién st sinh
con mac bénh JEB.

POI TUONG VA PHUONG PHAP
Péi twong

Mat cap v chdng (sinh nam 1988 va 1983) c6 mot con trai (sinh nam 2019) véi nhung triéu chirng 1am sang xuét
hién t& khi sinh bao gdm: bong nwéc rai khap toan than, trong mong tay, nhiéu gid mac, niém mac ma. Chén
doan: Ly thwong bi béng nudc. Tién hanh xét nghiém di truy&n dé tim nguyén nhan véi géi xét nghiém G4500
cla Vién Di truyén Y hoc. K&t qua xét nghiém gen Ian dau phat hién ngwoi con mang mét sb bién thé gdm bién
thé di hop NM_005562.2(LAMC2):C.739G>C (p.Asp247His), bién thé di hop kép NM_139025.4 (ADAMTS13):
¢.581G>T(p.Gly194Val) va NM_139025.4(ADAMTS13):c.3541G>A (p.Gly1181Arg), bién thé di hop NM_000142.4
(FGFR3):¢.1537G>A (p.Asp513Asn). Trong s dé chi c6 dot bién gen LAMC2 lién quan dén bénh JEB phu hop
triéu chirng 1am sang nhung bién thé ¢.739G>C thudéc nhém bién thé chwa rd chirc ndng va la bién thé di hop,
chwa di théng tin d& két luan 1a nguyén nhan gan bénh & ngudi con. 6 thang sau khi sinh, ngwdi con mac bénh
JEB mét do bdi nhiém. 1 ndm sau vo chéng kham chuyén khoa va dwgc chi dinh thyc hién xét nghiém G4500,
két qua ngwdi vo phat hién bién thé di hop di hop NM_005562.2(LAMC2):C.739G>C (p.Asp247His), bién thé di
hop NM_139025.4(ADAMTS13):c.581G>T (p.Gly194Val), va bién thé di hgp NM_000030.3(AGXT):c.32C>G
(p.Prol1Arg); nguoi chéng phat hién cac bién thé di hgp NM_000142.5(FGFR3):c.1537G>A (p.Asp513Asn) va
bién th& di hop NM_004004. 6(GJBZ) €.109G>A (p.Val37lle); van chwa xac dinh dwoc gen di truyén gay bénh
JEB. Pén ndm 2022, sau khi co s@ di liéu gen quoc té dwoc céap nhat, cac két qua dwoc tién hanh phan tich 1an
2 da phat hién bién thé mai bao gébm: nguoi vo phat hién bién thé di hop NM_000227.5(LAMA3):c.3749+5G>A
(chrl8: 23931206); ngudi chdng phat hién bién th& di hop NM_000227.5(LAMA3):c.286-9T>A (chrl8: 23881927);
nguoi con mac bénh phat hién bién thé di hop kép NM_000227.5(LAMA3):c.3749+5G>A va NM_000227.5
(LAMA3):c.286-9T>A. Tdng hop céac két qua cho thay bién thé gen LAMA3 va LAMC2 lién quan dén bénh JEB,
phu hop triéu chirng 1am sang, & ngudi con di truyén ca hai bién thé LAMA3 ctia bb va me tao thanh dang di hop
kép gay bénh JEB, c6 kha n&ng bao gdm twong tac gen véi bién thé trén gen LAMC2 (Hinh 1).
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LAMA3:c.286-9T>A LAMC2:c.739G>C
LAMA3:c.3749+5G>A

A -
LAMC2:c.739G>C
‘ ’ LAMA3:c.3749+5G>A

LAMA3:c.286-9T>A

Hinh 1. So’ d6 di truyén gia dinh cé con mac héi chirng ly thwong bi béng nwéc
Phwong phap
Quy trinh tw van di truyén va chi dinh diéu tri

Cap vo chdng déu 1a ngwdi lanh mang d6t bién gen LAMA3, LAMC2 sé c6 nguy co tiép tuc sinh con méc bénh
JEB & l&n mang thai tiép theo nén dwoc tw van di truy&n va chi dinh thwe hién TTTON két hop PGT-M dé sang
loc ph6i mang t6 hop dot bién gen LAMA3 va dét bién gen LAMC2 c6 lién quan dén JEB. Bénh nhan dwoc tw van
vé cac budc thue hién quy trinh TTTON, hiéu va ky xac nhan déng thuan thyc hién TTTON. Bénh nhan dwoc tw
véan di truyén vé loi ich, nguy co ciing nhw han ché khi sinh thiét phoi va giai trinh tw t& bao sinh thiét dé tién hanh
sang loc phéi PGT-M két hop PGT-A gém kha nang lam gidm chét lwong phoi vi sinh thiét [& moét k§ thuat xam
I4n; mAu sinh thiét phéi chi 5-10 t& bao la nuéi phoi (trophectoderm) nén két qué PGT khong thé dai dién cho toan
bd phéi vi t& bao 14 nudi phoi I6p t& bao phat trién thanh nhau thai trong khi khéi t& bao bén trong (inner cell
mass) phat trién thanh thai nhi; xét nghiém PGT-A chi danh gia dwoc méat va thém doan nhidm sic thé >5Mb,
khong phat hién chuyén doan can bang hay dao doan nhiém sic thé; xét nghiém PGT-M chi dwoc chi dinh khi
xac dinh dot bién don gen di truyén tir b6 va me, trong trwéng hop nay 1a dot bién gen LAMA3 va dot bién gen
LAMC2 khong xac dinh dwoc dot bién gen khac; hién twong Allelic Drop-out khi khéng khuéch dai ngau nhién
ctia mot trong hai allele trong bd gen cua t& bao phéi sinh thiét c6 thé gay am tinh gia trong két qua PGT-M; nguy
co khong c6 phdi chuyén khi cac phoi déu cé bat thwdrng va bénh nhan phai thwe hién mét chu ky tiép theo, nguy
co sinh thiét lai khi mau sinh thiét 1an dau khoéng da chat lwgng dé danh gia PGT-M két hop PGT-A. Bénh nhéan
hiéu va ky ddng thuan thwc hién sang loc phdi PGT-M két hop PGT-A.

Quy trinh thuc hién TTTON két hop PGT-M va PGT-A

Vo chéng dugc kham strc khoé sinh san tdng quét cho két qua ndm trong gii han binh thweng, duoc thwe hién
quy trinh TTTON thwéng quy tai IVFMD — bénh vién Ba khoa My Birc (H5 Chi Minh) véi phat db kich thich budng
trr'ng GnRH antagonist, choc hit noan, tién hanh tiém tinh trung vao bao twong noan, theo déi thu tinh va nudi
phoi dén ngay 5. Phoi nang ngay 5 sé& dworc sinh thiét 5-10 t& bao 14 nuéi phéi (trophectoderm) dé thwc hién giai
trinh tw gen PGT-M két hop PGT-A. Phéi sau sinh thiét dwoc déng lanh phéi toan bd trong nito 16ng che két qua
di truyén. Té bao phdi sinh thiét dwoc déng lanh -80°C va chuyén dén phong xét nghiém Di truyén-Céng ty
Hopegene. Mau sinh thiét duwoc khuéch dai toan bo bd gen, giai trinh tw NGS (lllumina, Hoa Ky) dé& danh gia bét
thwong nhidm sic thé va chay cac doan DNA mbdi d&c hiéu cho dét bién NM_000227.5(LAMA3):c.3749+5G>A,
NM_000227.5(LAMA3):c.286-9T>A va NM_005562.2(LAMC?2):¢.739G>C trén NGS dé tdm soat dot bién gen.

Quy trinh chon lwa phdi chuyén, theo ddi thai ky va xét nghiém gen bé sinh

Bénh nhan duoc tw van thi ty phdi chuyén dwa vao két qua sang loc phoi PGT-M két hop PGT-A, hiéu ré va ra
quyét dinh lya chon phéi chuyén, ky xac nhan ddng thuan chuyén phéi. Bénh nhan dwoc chuan bi ndi mac t&
cung, chuyén phéi tri, thr thai va theo dbi thai ky dwoc thwe hién thweng quy.

KET QUA

Két qua TTTON va két qua di truyén phoi

Bénh nhan choc hut dwoc 19 noan, trong do 16 noan trwdng thanh tién hanh tiém tinh trung vao bao twong noan,
€06 13 nodn thu tinh va nudi phéi dén ngay 5 dwoc 6 phdi nang trong d6 c6 4 phéi du chat lwgng dé tién hanh sinh

1153



CONG NGHE SINH HOC Y DUOC

thiét sang loc phoi PGT-M két hop PGT-A cho dét bién gen LAMA3, LAMC2 va danh gia bat thuwong nhiém sac
thé, ma héa tir E1 dén E4.

Bang 1. Két qua di truyén sinh thiét phoi nang

A Két qua qua di truyén }tﬂr:r; Thir tw wu

2 £ - C s i tién chuyén
phéi Bat thwong ghi nhan A 5 i nha i hoi i
(PGT-A) Bat thwong ghi nhan (PGT-M) p phoi

Phat hién bét thwong nhiém ]
El sac thé: -8 (30%), -14 (30%), - | Phat hién dot bién dj hop t&r LAMC2(c.739G>C) Loai 1 2
17 (40%), +19 (30%)

) Phat hién dot bién di hop t& LAMC2(c.739G>C);
E2 Chwa phat hién bat thwong di hop t&¢r kép LAMA3(c.3749+5G>A va c.286- | Loai?2
9T>A)

Khuyén céo
huy phoi

Khuyén céo
huy phoi

Phat hién dét bién di hop tr kép
LAMA3(c.3749+5G>A va c.286-9T>A)

Phat hién dot bién di hop t LAMC2(c.739G>C);
di hop LAMA3(c.3749+5G>A)

E3 Chuwa phat hién bat thwong Loai 2

E4 Chuwa phat hién bat thwong Loai 2 1

Muc tiéu thye hién PGT-M dé loai ph6i mang cac té hop dét bién cé thé biéu hién kiéu hinh JEB nang. Nhw vay
xét trén két qué PGT-M, phdi E2 va E3 bj loai vi mang céc t6 hop ddt bién dwoc di truyén tr ca b va me, twong
tw con bénh. Phoi E1, E4 khéng mang td hop 3 dét bién nay nén cé thé can nhic s dung. V& phdi E1, tuy chi
mang dét bién c.739G>C trén gen LAMC2 nhwng lai mang bat thuwdng sé lwong nhiém sac thé dang da kham,
gay gidm kha nang lam t6 cGa phoi E1. Hon niva, ndu khéi té bao phat trién thanh thai cta phdi E1 thwc sy mang
monosomy 14 dang kham, thai khéng say thi lai c6 nguy co sinh ra em bé bj dj tat va xuét hién thé UPD. Vi vay,
phdi E1 la phdi han ché str dung. Phéi E4 1a phéi chwa phat hién bat thuong vé ca sb lwong va ciu trac nhiém
séc thé. Xét vé dot bién gen, phdi E4 mang td hop dét bién da dwoc ghi nhan trén me, ma ngudi me khong biéu
hién bat ct triéu chirng nao cta JEB. Nén phoi E4 dwoc wu tién chuyén.

Két qua chuyén phoi va thai ky

Ph6i E4 dwoc ra dong phdi va chuyén vao tlr cung bénh nhan ngay 30/05/2022. Két qua beta hCG ngay
12/06/2022 & 543.7 mlU/mL. Cac xét nghiém tién san trong subt thai ky khdng ghi nhan bt thwong. Ngay
27/02/2023, bénh nhan mé lay thai lic 39 tuan tai bénh vién Phwong Chau, bé gai can ndng 4040 gr, chi sb
Apgar 8/9. Strc khde bn dinh, bénh nhan tir chéi xét nghiém gen lai cho bé do bé sinh khéng cé triéu chirng bénh
JEB gibng bé sinh trwdc do.

Thoi diém khéi phat bénh JEB thé nang rat sém, thudng ngay khi sinh ra hodc sau 2-3 thang tudi (Kiritsi et al.,
2013), bé bénh trwdc ciing phat bénh ngay tir khi méi sinh. Quan sét tai cac méc thoi gian 3 thang tudi, 6 thang
tudi, 9 thang tudi va 1 ndm tudi bé déu khong xuét hién triéu chirng lién quan JEB. Tinh dén hién tai, bé sanh
dwoc 15 thang tudi, hoan toan khéng quan sat thy phdng rop, béng nuwéc trén da/niém mac, cac chi sb phéat
trién dwoc danh gia én dinh, bé phat trién khde manh. Nhw vay, c6 thé khdng dinh em bé sinh ra tir phéi E4
khéng biéu hién bénh JEB.

Mbi twong quan gitra kiéu gen va kiéu hinh cta bénh JEB phirc tap béi sy twong tac gitra cac dot bién trén cac
gen khac nhau. Viéc xac dinh mot dot bién trong mét gen la khong dd dé& xac dinh co sé di truyén cta JEB
(Hammersen et al.. 2016). Ba ghi nhan trwéng hop ca bénh JEB c6 twong tac gen khi mang 2 dot bién di hop
kép trén gen COL17A1 va 1 dot bién di hop trén gen LAMA3 (Floeth and Bruckner-Tuderman, 1999). M6t trwéng
hop khac vé twong tac gen trong bénh JEB ciing dwoc ghi nhan mang 2 dét bién gdm 1 dot bién dj hop trén gen
LAMA3 va 1 dét bién di hop trén gen LAMB3 (Riahi et al., 2021). T hop cac dot bién trén 2 gen lam gidm dang
ké lwong lamini 332 gay nén triéu chirng bénh JEB. Trong trwéng hop ndy, ngwdi con mac bénh JEB mang dét
bién di hop kép trén gen LAMA3 va dét bién di hop trén gen LAMC2. Y van chwa ghi nhan trwdng hop tuwong ty
nhwng LAMA3 va LAMC2 14 2 tidu don vi cdu thanh nén lamini 332, d6t bién trén ca 2 gen nay lam thay déi chudi
polypeptide, thay ddi cAu truc, do tich dién cua tiéu don vi cAu thanh nén lamini 332, dan dén gidm lwong lamini
332. Tuy & ngudi me cd mang dot bién gen LAMA3 va LAMC2 khéng biéu hién kiéu hinh bénh nhwng khéng loai
bd kha nang gay bénh khi cé sy két hop gitka dot bién gen LAMC2 tir me va dot bién gen LAMA3 tir bé. Do d6
chi dinh PGT-M trong trwdéng hop nay dwoc thwe hién trén té hop 3 dot bién gen LAMA3 va gen LAMC2. Cac
trueng hop phdi khéng dwoc str dung gém:

- Phéi mang t6 hop ca 3 dot bién gen LAMA3 va gen LAMC2 di truyén ttr c& bd va me, twong tw bé bénh trudc dé.

- Phéi mang t6 hop dot bién gen LAMAS di truyén tir me va dot bién gen LAMAS3 di truyén tlr bd tao thanh dj hop
kép trén gen LAMA3.

- Phéi mang t& hop dét bién gen LAMA3 di truyén tir b va dot bién gen LAMC2 di truyén t&r me.
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Déi v6i riéng bénh JEB, tinh dén hién nay chwa c6 bao cdo vé& sang loc phéi tién 1am tb cho cac dét bién gay
bénh lién quan, chi c6 bao cao vé sang loc trwéc sinh cho cac dot bién gen LAMA3, LAMB3, LAMC2 (Christiano
et al.,1997; Takizawa et al.,1998). C6 trwdng hop dac biét khi thai phu mang song thai lai sang loc trwdc sinh dot
bién gen LAMB3 cho thdy mét trong hai thai nhi mac bénh JEB, tién hanh cham dut cé chon loc dbi véi thai nhi
mac bénh, thai nhi khdng méc bénh tiép tuc phat trién va thanh céng sinh mot bé gai khoé manh (Fassihi et
al.,2005). Trong céc trwéng hop nay, sang loc trwdc sinh ¢ thé ngén duoc viéc sinh tré méc bénh nhung thai
phu phai dbi dién véi lwa chon chdm dit thai ky khi phat hién thai nhi m&c bénh.

Viéc ng dung k¥ thuat giai trinh tw gen trong sang loc phéi tién lam t& da gidp han ché st dung nhirng phéi cé
kha n&ng mang dot bién gen gay bénh di truyén tir ca bd va me khi bé va me Ia ngwoi lanh mang gen bénh,
mang lai nhiéu lgi ich cho b&nh nhan, gidm bét ganh nang v& tam ly cho bénh nhan khi phai déi dién véi lwa chon
kho khan chdm dut thai ky hay sinh con méc bénh. Tuy nhién, xét nghiém sang loc phdi tién lam t6 van con kha
nhidu han ché. D& thwc hién gidi trinh tw gen PGT-M, cdp vo chdng mang gen bt budc phai thwe hién TTTON,
kinh phi @& thyc hién TTTON la khodng chi phi dang ké&. Tuy nhién, khi da thyc hién TTTON phai c6 phdi nang
ngay 5 hodc ngay 6 di chat lwgng vi phéi chat lwgng kém khong thé sinh thiét hodc anh hudng chét lwong té
bao sinh thiét gay sai léch két qua di truyén. PGT-M ciing chi phéat hién dwoc dot bién gen di truyén tir bd va me
dé xac dinh trwoc, khong phat hién dugc cac dot bién gen khac, do dé dé thuc hién sang loc gen bénh hiéu qua
can xac dinh dung va du cac dot bién 1& nguyén nhan gay bénh, tranh tinh trang da sang loc gen trén phoi tlen
lam t& van sinh bé mac bénh do bd sét nguyén nhan. Do d6, viéc tw van di truyén la thuc sw guan trong va can
thiét d& gitip bénh nhan hiéu rd dwoc cin bénh cta minh, tim dwoc nguyén nhan gay bénh, hiéu rd cac phwong
an sang loc tién lam td hoac tién san vé& lgi ich va han ché dé c6 thé co Iwa chon phu hop.

KET LUAN

(Yng dung thu tinh trong 6ng nghiém két hop céng nghé giai trinh tw gen dé sang loc phéi la mét cong cu hivu ich
dé gilp céc gia dinh mang bénh di truyén don gen cé co hdi sinh con khoé manh théng qua viéc phat hién va loai
bd nhirng phdi mang gen bénh dwoc di truyén tr bd va me. Bbng thoi, xuyén subt qua trinh diéu tri, viéc tw van
di truyén thwe sw can cho bénh nhan co6 dd hiéu biét va cé két qua diéu tri thanh cong.
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PREIMPLANTATION GENETIC TESTING BY NEXT GENERATION
SEQUENCING FOR RARE GENETIC DISEASE-JUNCTIONAL
EPIDERMOLYSIS BULLOSA

Ha TT Nguyen™, Tram B Nguyen?, Anh N Ha'
')\WVEMD, My Duc Hospital
IVEMD Phu Nhuan, My Duc Phu Nhuan Hospital

SUMMARY

Junctional epidermolysis bullosa (JEB) is a group of rare hereditary diseases that make the skin and mucous
membranes very fragile and blister easily although with minor injury or friction, such as rubbing or scratching.
In JEB generalized severe, blisters are present at birth. Infants with this condition usually do not survive beyond
the first year of life. JEB is inherited in an autosomal recessive manner. A couple who were both carriers of
genes related to JEB have 25% affected children. Application in-vitro fertilization (IVF) combines
preimplantation genetic testing for monogenic (PGT-M), the only available option for families at risk for the
recurrence of the disorder without having to terminate an ongoing pregnancy. The couple had a child with JEB
generalized severe: blisters spread all over the body, in the nails, in the buccal mucosa, and the child died at six
months old by superinfection. The genetic results showed that the index child has double-heterozygous intron
and splice-junction mutations in the LAMA3 gene, and heterozygous missense mutation in the LAMC2. Both
parents are healthy carriers of the variants of the LAMA3 and LAMC2 genes. IVF combines PGT-M and
preimplantation genetic testing for aneuploidy (PGT-A) was indicated to be performed on the blastocysts to
eliminate embryos carrying recessive all LAMA3 and LAMC2 mutations. Four embryos would go through NGS-
based preimplantation screening for chromosomal abnormalities. Two novel LAMA3 mutations and one LAMC2
mutation were used to design primers for the polymerase chain reaction (PCR) to amplify the segment spanning
the mutation in the family and their four embryos. Then, the PCR products were sequenced with NGS to detect
the alteration in the allele. Based on the results of PGT-M, 1 in 4 embryos detected all mutant alleles, 1 in 4
embryos appeared to have double-heterozygous mutations in the LAMA3 gene, and 2 in 4 embryos inherited at
least one pathogenic allele from the father. The embryo showed no chromosomal abnormalities and did not carry
variants on the LAMA3 gene preferentially to the mother, was recommended to be transferred into the mother’s
uterus. As a result, the patient became pregnant and gave birth to a healthy baby. The combination of IVF and
PGT-M is helpful to couples who are both carriers of JEB recessive genetic disease to have healthy children.

Keywords: Next generation sequencing, JEB, LAMA3, LAMC2, Junctional epidermolysis bullosa, PGT, in vitro fertility.

* Author for correspondence: Tel: 0933091130; Email: thaiha.nt@myduchospital.vn
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BUOC BDAU NGHIEN CUYU CO CHE BAO VE PHAN TU CUA DICH CHIET
TONG SO TACH TU RONG BIEN Ulva reticulata THU TAI NHA TRANG,
KHANH HOA, VIET NAM TRONG MO HINH BENH ALZHEIMER TREN
DONG TE BAo THAN KINH C6

Nguyen Manh Bat , L& Thi Tho’m Ngd6 Thi Hoai Thu Nguyén Cam Ha',
Nguyén Van Triv', Tran Mai Drc’ Dang Diém Hong

Vlen Codng nghé sinh hoc, Vién Ham lam Khoa hoc va Cong nghé Viét Nam
2Hoc vién Khoa hoc va Céng nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam
3Trwong Pai hoc Khoa hoc va Coéng nghé Ha Néi

“Vién Nghién ctu va Ung dung Cong nghé Nha Trang, Nha Trang, Khanh Hoa

TOM TAT

Bénh Alzheimer la dang phé bién nhit cua bénh sa sit tri tué¢ gay nhiéu ca tir vong va ganh nang kinh té cho xa
hoi. Cho dén nay, co ché cu thé vé con duong sinh bénh caa bénh nay van chua dugc 1am séang té. Trong nghién
ctru nay, ching t6i danh gia tac dung bao vé than kinh cua dich chiét con 75% tach tir loai rong Ulva reticulata
(UE75S) ¢6 hd trg cua song siéu am & md hinh bénh Alzheimer trén dong té bao than kinh C6 va céc két qua
bude dau nghién ciu vé co ché bao vé phan tir caa dich chiét nay thdng qua didu chinh biéu hién cia mot sé céc
gen tham gia vao mot sé con dudng trao ddi chat cua té bao. Két qua cho thay, dich chiét UE75S khong gay doc
cho té bao ¢ cac ndng do thir nghiém tir 10 dén 400 pg/mL. Trong do, cac ndng do 100, 200, 300 va 400 pg/mL
c6 tac dung bao vé khoi doc tinh té bao cam wng bai amyloid p-Protein Fragment25-35 (APys.as) Va H,0,, ty 16 té
bao sdng sot dao dong khoang 62,5% dén 84,7% so v6i nhém mo hinh 62,4% (cam tng bang ABys.ss) va 65,5%
(cam tung bang H,0,). Hon nita, phan tich realtime PCR cho thiy tac dung bao vé than kinh cua dich chiét
UET75S la do sy didu hda mirc d6 biéu hién cua cac gen lién quan toi tich liy AP (APP, BACE1 va BACE?2), ciing
nhu tdng cuong mic do biéu hién cua cac gen sinh tong hop acetylcholine (VAChT va ChAT) va céc gen lién
quan den cac enzyme chong oxy hoa (GPx, CAT va SOD). Vi vay, dich chiét con 75% tach tir rong U. reticulata
la nguan nguyén liéu tiém ning dé nghién ctu siu cho san xuat thuc pham bao vé sic khoe 6 tac dung bao vé
than kinh cho con ngudi.

Tir khoa: Alzheimer, amyloid B-Protein Fragment 25-35 (ABas.35), bao vé than kinh, rong bién, Ulva reticulata.

MO DAU

Tw lau, rong bién da dwoc s dung lam nguyén liéu cho san xuét thwc phdm bao vé sirc khée va dwoc pham
tiém nang cho con ngudi. Viét Nam hién cé khodng hon 800 loai rong bién, trong dé nhiéu loai c6 gia tri kinh t&
cao thudc cac nganh rong dé (Rhodophyta), rong luc (Chlorophyta) va rong nau (Ochrophyta-Phaeophytaceae)
(Dang et al., 2019). Rong luc Ulva reticulata |a mét trong nhitng loai rong bién kinh té tiém naéng da dwoc tng
dung réng rai va khai thac v&i san lwgng 1on. Sinh khéi loai rong nay rat giau cac hop chét thir cap c6 gia tri cao
nhw ulvan, carotenoit, polyphenols, polysaccharide, chlorophyll va melatonin. Do d6, viéc nghién clru tach chiét
va sang loc cac chat/hop chét cé hoat tinh sinh hoc cao tiv lodi rong ndy dang dwoc tap trung nghién ctu.

Bénh Alzheimer (Alzheimer's disease-AD) la mét bénh thoai héa than kinh d3c trwng béi trang thai mét tri nhé
phét trién xay ra & giai doan gitva va cudi di gay ra sy suy gidm va vd hiéu héa chirc ndng nhan thérc (Kumar et
al., 2024). Bénh lién quan chat ché dén mot sé yéu té nhw tudi tac, di truyén, chan thuwong ddu, bénh mach mau,
nhi&m tring va cac yéu té méi trueng khac. Theo World Alzheimer Report 2019, ¢6 50 triéu ngudi mac bénh sa
sut tri tué trén toan thé gidi va dén ndm 2050 wéc tinh con sb nay sé Ién t&i 115 triéu ngwdi. Tai Viét Nam, theo
sb liéu tr Vién Strc khde tam than Quéc gia thong bao sd ngudi méc bénh sa st tri tué ndm 2015 & 660.000
ngwoi, chiém 52% céac ca bénh Iy lién quan téi than kinh & ngwdi cao tudi. Hién nay, céc loai thubc da duoc
thwong mai héa trén thi trwdng chi c6 tac dung 1am cham tién trién cla bénh ch& khong thé chira khdi bénh,
ddng thoi, ching con di kém nhiéu tac dung phu khéng mong muén cho ngwoi bénh. Do vay, tap trung nghién
ctu cac hop chét tw nhién c6 gia tri, giau dinh dwéng, co tac - dung béo vé than kinh nhwng khong hoac it gay ra
tac dung phu la mét huéng di phu hop, dac biét vai mot quoc gia blen nhw Viét Nam. Hién nay, co ché cu thé
trong con dwdng sinh bénh ctia AD van chwa dwoc tim hidu rd. Mot sé gia thuyét chinh mé ta co ché sinh bénh
gdm gia thuyét cholinergic, gia thuyét ting cwéng kich thich gay ra béi glutamate, gia thuyét B-amyloid, gia thuyét
TAU, gia thuyét viém va gia thuyét stress oxy héa (Kumar et al., 2018). Sy tich tu AB I& mét trong nhirng nguyén
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nhan chinh gay AD. Chung dwoc san xuét théng qua sw phan cat ctia amyloid precursor protein (APP) béi beta-
site APP-cleaving enzyme 1 va 2 (BACE1 va BACE2) (Chen et al., 2021b). Té bao thwong c6 co ché trung hoa
géc tw do bang cac enzyme glutathione peroxidase (GPx), catalase (CAT) va superoxide dismutase (SOD)
nhwng khi mirc ROS (reaction oxygen species) manh hon so véi hoat déng cla hé théng enzyme chéng oxy hoa
thi qua trinh stress oxy héa sé xay ra (Martins et al., 2022). Choline acetyltransferase (ChAT) va vesicle
acetylcholine transporter (VAChT) la céc protein chuyén biét chju trach nhiém téng hop, lwu trir va gidi phéng
acetylcholine - mét chat dan truyén than kinh lién quan dén nhan thirc. Thic day sw biéu hién cia cac gen ChAT
va VAChT la mét chién lwgc dé bao vé té bao than kinh hiéu qua (Chen et al., 2021b). Mdt sb gen co thay dbi
mrc do biéu hiéu hién & trong AD ciing da dwoc cong bd (Bang Diém Héng et al., 2023; Lin et al., 2008). Lwu Thi
Tam va ddng tac gia (2022) da sang loc dwoc dich chiét cdn 75% tir loai rong bién U. reticulata cé hoat tinh
chdng oxy héa, hoat tinh bao vé té bao than kinh C6 khi bi cdm (rng béng tac nhan AB2s.2s trén md hinh AD ciing
nhw hoat tinh (rc ché enzyme acetylcholinesterase (AChE), c6 tac dung bao vé than kinh. Vi vay trong nghién
clu nay, chang téi xin trinh bay két qua buwéc dau nghién clru co' ché bao vé phan t& cta dich chiét nay trén
dong té bao than kinh C6.

NGUYEN VAT LIEU VA PHUONG PHAP

Nguyén liéu: Sinh khdi khd rong bién Ulva reticulata (Forssk), 1775 dwoc thu thap tai viing bién Khanh Hoa, Viét
Nam tr thang 2 dén thang 4 nam 2022 (Hinh 1) do ThS. TrAn Mai B¢ (Vién Nghién ctru va ng dung Céng
nghé Nha Trang) cung cép va dinh danh tén khoa hoc dwa trén d3c diém hinh thai. Dich chiét tlr sinh khéi U.
reticulata béng ethanol 75% (E75) c6 st dung siéu am (S) theo cong bd cia Lwu Thi Tam va déng tac gia (2022)
ky hiéu la UE75S dwoc st dung trong nghién ctru nay.

Dong té bao: Dong té bao u thi‘an kinh dém chudt C6 (C6 rat glioma cell line, American Type Culture Collection —
ATCC, cat. No. CCL-107). Té bao dwoc nudi cay trong td nudi cay vd tring 37°C, 5% CO,, trong mdi truéng
DMEM/high glucose bb sung thém 10% FBS, 100 U/mL penicillin va 0,1 mg/mL streptomycin.

’ - .
Hinh 1. Hinh thai rong U. reticulata (A), sinh khéi rong twoi (B) va sinh khéi khé (C)
thu tai Hon Chéng, Nha Trang, Khanh Hoa nam 2022

Hoa chét: Héa chét dung d& nudi ciy t& bao: méi trwdng nudi cdy Dulbecco's Modified Eagle Medium
(DMEM)/high glucose, Fetal bovine serum (FBS), penicillin va streptomycin (Invitrogen, M), Trypsin-EDTA
0,25% (Gibco, My). Nghién ctru con st dung: 3-4,5-dimethylthiazol-2-yl-2,5-diphenyltetrazolium bromide (MTT,
Invitrogen, M), galantamine hydrobromid (Sopharma AD, Bulgaria); AB2s-35 (d0 tinh sach = 97%, No. A.4559;
Sigma, M§), TRIzol™ Reagent (Invitrogen, Singapore), H.O, (Sigma, M) va cac héa chat théng dung khac.

Phwong phap

Xac dinh hoat tinh bao vé than kinh chéng lai déc tinh trén dong té bao C6 cam &ng b&i ABss.ss: Hoat tinh
bdo vé t& bao chdng lai doc tinh gay ra béi AB2s.3s trén dong t& bao than kinh C6 cla cac dich chiét dwoc tién
hanh nhw mé ta cta Lwu Thj Tam va déng tac gia (2022). Dich chiét dwoc st dung & cac ndng do 10, 20, 30, 50,
100, 200, 300 va 400 pg/mL. Céng thirc dbi chirng s dung |a ethanol 75% (EtOH). Chat chuan galantamine 100
pg/mL dwoc st dung lam déi chirng dwong.

Xé&c dinh hoat tinh bao vé than kinh chéng lai tén thwong do stress oxy hoa gay ra béi H,O, trén dong té
bao than kinh C6: D& danh gia kha ning bao vé chdng lai stress oxy héa gay b&i H,O, clia mau thtr, té bao C6
dwoc nudi ciy 24 gio trong dia nudi cdy 96 giéng cé chira méi trwdng DMEM/high glucose & mat d6 1 x 10° té
bao/giéng. Sau 24 gid, tién hanh loai bé méi trwdng cii va bd sung 100 uL méi trwdng DMEM/high glucose méi
va bb sung 1 pL Ethanol (EtOH) ho&c 1 pL dich chiét cia UE75S (v&i cac ndéng do thr nghiém tir 10 - 400
pg/mL)/ascorbic acid (ndng dé 20 pg/mL) va tiép tuc nudi cay trong 24 gid. Sau dé, t& bao dwoc bd sung dung
dich H20, dé dat néng dd cubi cling trong méi trwerng 1a 30 uM va tiép tuc nubi cay trong 1 gi. Thi nghiém c6 3
nhém gém nhém déi chirng: EtOH- H,0,; nhém mé hinh EtOH + H,O, va nhém thi nghiém gdém cé dich chiét
UE75S/ ascorbic acid + H20». Mdi cong thirc thi nghiém dwoc 18p lai 3 1an. Hiéu qua bao vé té bao than kinh C6
dwoc gay tdn thwong bang H,0: (stress oxy héa) dwoc danh gia dwa trén ty & sdng sét clia t& bao theo phwong
phap 3-4,5-dimethylthiazol-2-yl-2,5-diphenyltetrazolium bromide (MTT) v&i mat d quang (OD) dwoc do & bwéc
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séng 570 nm. Phan trdm séng sét cla té bao C6 duoc tinh toan theo cong thirc: % té bao sdng sét = [ODszonm thi
nghiém/ OD570nm abi (;hfyng] X 100% (LU’U Th| Té.m Vé. Céng SLP 2022)

Phwong phap xac dinh tang sinh té bao dwa trén chiéu dai neurite: Xac dinh t&ng sinh té bao than kinh dya
theo cong bb cla Agapouda va ddng tac gia (2022). Té bao C6 ban dau duwoc gieo vao cac dia nudi té bao 24
gleng nudi & ta nudi cay trong 24 gio. Sau do, loai bd méi trwdng cii va bd sung 0,5 mL méi trwérng DMEM -/- ¢
bd sung dich chiét UE75S & cac ndng d6 50, 100, 200 va 300 pg/mL. Sau 24 gi®, tién thanh chup anh céc soi
neurite cta té bao than kinh C6 bang kinh hién vi quang hoc (Nikon eclipse Ti, Nhat Ban). Phan tich chiéu dai soi
neurite bang phan mém ImageJ (Neurophology plugin).

Phwong phap Real-time polymerase chain reaction (qPCR): RNA tdng sb da dwoc tach chiét tir cac t& bao
C6 st dung TRIzol™ Reagent (Invitrogen, Slngapore) theo huwédng dén ctia nha san xuét. Cac trinh tw mdi nhan
gen lién quan tdi tich ldy AB (APP, BACE1 va BACE?2), céc gen sinh téng hop acetylcholine (VAChT va ChAT) va
cac gen lién quan dén cac enzyme chdng oxy héa (GPx, CAT va SOD) do cong ty C6 phan Phu Sa Genomics,
Viét Nam cung cép va dwoc st dung cho phan tng real-time PCR theo céng bd cta Dang Diém Héng va dong
tac gid (2023) Phan rng PCR dwoc thic hién véi tng thé tich la 20 uL bao gébm 1 uL cDNA; 2 uL Green buffer
(10X); 1,5 pL dNTP (2,5mM); 0,5 L MgClz (1,5 mM); 1 pL mdi F (10 pmol); 1 uL mdi R (10 pmol); 0,5 pL epl);
12,5 uL H,0. Chu trinh nhiét: 95°C trong 3 phut 35 chu ky: 94°C - 1 phat, 45-60°C (phu thudc vao méi) - 1 pht,
72°C - 1 phat. 72°C - 10 phat, git» sdn phdm & 15°C cho téi khi st dung. San phdm PCR dwoc kién tra bang dién
di trén gel agarose 2%. Phwong phap Livak (2° ancT ) (Livak and Schlmlttgen 2001) dwoc st dung dé so sanh
twong déi mire d6 bidu hién gen & cac ndng dd khac nhau. p-actin dwoc st dung nhw 1a gen ndi chuan dé chuan
héa s6 ligu.

Xt 1y s6 ligu: Cac sb liéu nghién ctu duoc x ly théng ké theo phan mém Microsoft Excel 2016. SO liéu duoc
biéu dién dwdi gia trj trung binh + d¢ léch chuan (X + SD). Sy sai khac gilra cac mau dugc danh gia bang phan
tich ANOVA hai yéu t6 & mirc y nghia p < 0,05.

KET QUA

Tac dung bao vé té bao than kinh C6 chéng lai dgc tinh gay ra béi ABssss va stress oxy hoa gay ra b&i H.
026 mo6 hinh bénh AD cua dich chiet UE75S

Ké thira két qua nghién clru cGa Lwu Thi Tam va ddng tac gid (2022) da cho thy, dich chiét bang ethanol 75%
két hop véi siéu am-UE75S tach tr rong U. reticulata cé cac déc tinh dwoc hoc tét bao gdm hoat tinh chéng oxy
héa, trc ché AChE va cé hoat tinh bao vé té bao chéng lai doc tinh gay ra b&i AB2s.3s & ndng d6 tr 50-200 ug/mL.
Trong nghién ctu nay, hoat tinh bao vé than kinh khai dac tinh gay ra béi ABas.ss va H20, clia UE75S & cac ndng
dd tlr 10 dén 400 pg/mL trén dong té bao C6 tiép tuc dwoc danh gia (Hinh 2).

Su tich tu protein B-amyloid la mot trong nhirng d4u hiéu bénh Iy ctia bénh AD. Chiing tao thanh mang bam lam
gay doc truc tlep Ién té bao than kinh, ching lam téng do nhay cam cua t& bao than kinh dbi véi nhivng yéu t6 c6
hai nhw cac gbc tw do va stress oxy hod, cudi cung t& bao di vao chét theo chwong trinh (apoptosis) mét cach
nhanh choéng.

Ké&t qua chi ra & Hinh 2A cho thay, sau 24 gi& x ly véi dich chiét UE75S tai cac néng do thir nghiém tir 10 dén
400 pg/mL d&u khong gay doc cho té bao C6. Ty Ié sdng s6t clia t& bao C6 dwoc x& ly bdng UE75S & cac ndng
dd thtr nghiém dao dong tir 95,41 dén 100,81%. Khdng c6 sw khac biét dang k& gitra nhém dbéi chirng va nhém
thtr nghiém vé ty 1é sbng clia té bao C6 (p > 0,05). Két qua chi ra & Hinh 2B cho thay, khi cac té bao C6 sau 2 gi®
cdm (ng bdi ABasas da lam giam ty 1é séng sot cla t& bao xudng 62,40% so v&i cong thire dbi chirng (cac té
khong dwoc x&r Iy AB2s-3s xem nhw co ty 1& sdng sét 100%). Khi cé6 mét dich chiét UE75S & cac ndng do khac
nhau da cé anh hwéng tich cuc tdi ty 1& sbng sét cia té bao C6. Trong d8, cac néng dd 100, 200, 300 va 400
pg/mL c6 kha ndng bao vé t& bao C6 khi cam (rng bang AB2s.35 v&i phan tram t& bao sbng sét 1an lwot 1a 62,50;
71,94, 71,70; 76,65% (cao hon 62,40% & nhém mo hinh). Galantamine 100 pg/mL duoc siv dung nhuw chét dbi
ching duong trong m6 hinh gay bénh Alzheimer c6 kha néang bao vé te bao khoi dgc tinh do ABzs.3s gay ra vai ty
1& sbng sét cla té& bao 1a 86, 22%. Két qua chi ra & Hinh 2C cho thay, t& bao C6 sau 1 gid xt ly bang 30 puM H20;
da lam giam dang ké ty lé sbng sét clia t& bao xudng con 65,50% (so véi 100% cua cong thire ddi chirng - khong
€O H20). Cac nong do 100, 200, 300 va 400 ug/mL co tac dung bao vé t& bao khai stress oxy hoa gay ra boi
H.0, véi ty |& sbng sét clia té bao 1an lwot 14 82,12%; 82,45%:; 84,70% va 83,07% (sai s cé y nghia thdng ké p <
0,05). Ascorbic acid - 20 pg/mL dwoc st dung nhw chét déi chirng dwong trong mé hinh gay bénh Alzheimer c6
kha nang bao vé t& bao khoi doc tinh do H.0, gay ra véi ty 1& sdng sét clta t& bao la 90,87%. C6 thé thay, hoat
tinh b&o vé than kinh cta dich chiét UE75S phu thudc vao ndng dd. Tiép theo, ching tdi sé st dung c&c noéng dod
100, 200 va 300 pg/mL dé tiép tuc thir nghiém hoat tinh tang sinh t& bao than kinh C6 théng qua chidu dai soi
neurite.
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Hinh 2. Déac tinh té bao (A), hoat tinh bao vé té bao than kinh C6 & mo hinh AD cam tng bang ABas.3s (B) va H,0, (C)
cha dich chiét UE75S & cac néng dé khac nhau

Ghi chu: Ethanol (EtOH) dwoc st dung lam nhém déi chimg. Péi chiing duong la galantamine 100 ug/mL va ascorbic acid
20 pg/mL; Nhém md hinh: Ethanol + ARs.ss (d8i v6i thi nghiém déc tinh gay ra béi ARs.ss) va Ethanol + H,0, (déi véi thi nghiém
stress oxy hda gay ra béi H,0,). Déu “*” chi sw sai khéc c6 y nghia théng ké sinh hoc gidra cac cong thic thi nghiém
va nhém mé hinh (p < 0,05). Sé liéu duoc dua ra dudi dang gia trj trung binh £ SD (n = 3).

Két qua tang sinh té bao than kinh C6 cuia dich chiét UE75S théng qua chiéu dai sgi neurite

Su tang sinh clia cac soi neurite rat quan trong ddi véi sw thiét 1ap cAu tric chire néng cla té bao than kinh. Céac
t& bao than kinh lién két véi nhau bing soi neurite giup ting cuong trao déi tin hiéu dan truy&n than kinh. Trong
nghién clru nay, ching t6i xac dinh s ting sinh soi neurite cla té bao than kinh C6 v&i viéc c6 va khdng cé mét
ctia dich chiét UE75S & ndng dd khac nhau (Hinh 3) da cho thay, sau 24 gid x&r ly bang dich chiét UE75S, té bao
C6 c6 dau hiéu téng sinh soi neurite tét. So véi cdng thire dbi chirng (ty |& tang sinh 14 100%) thi té bao dwoc xt
ly bang dich chiét UE75S & cac ndng dd 50, 100, 200 va 300 pg/mL c6 ty 1é tdng sinh chiéu dai soi neurite tang
dén 114,75; 117,00, 102,19 va 103.37%, twong (rng. Chat chuan galantamine gilp t& bao tang sinh soi neurite
manh |én t&i 144,8% so v&i dbi chirng. Theo Agapouda va ddng tac gia (2022) cong bé, dich chiét cdn tiy
Rhodiola rosea c6 kha nang ting sinh té bao than kinh tét & ndng dd 5 va 10 ng/mL, lam tang sb lwong té bao
than kinh 1an lvot 12 90,1% va 64,3%; tang lan lwot 104% va 61,8% vé tdng chiéu dai sgi neurite. Do vay, dich
chiét UE75S cac ndng dd 100, 200 va 300 ug/mL da dwoc lwa chon cho cac nghién ctvu vé mirc d6 biéu hién cla
mot sb gen tham gia & cac con dwdng trao déi chat & cac té bao than kinh C6. Hinh &nh minh hoa sw téng sinh
cla soi neurite trén dong té bao C6 dwoc x& Iy bang ethanol, galantamine va dich chiét UE75S & cac ndng do
khac nhau dwgc trinh bay & Hinh 4.
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Hinh 3. Ty |& ting sinh chiéu dai s¢i neurite trén dong té bao C6 dworc xir Iy bang dich chiét UE75S
& cac ndng do khac nhau
Ghi cha: EtOH duoc st dung lam nhém déi chimg. Péi ching duong la galantamine 100 pg/mL.
Sé liéu duoc duwa ra dudi dang gia trj trung binh £ SD (n = 3).

Két qua tac dung bao vé than kinh ctia dich chiét UE75S théng qua diéu chinh biéu hién ctia mét sé cac
gen tham gia vao mot s6 con dwéng trao ddi chat & dong té bao than kinh C6

Mirc d6 biéu hién mRNA ctia cac enzyme & dong té bao than kinh C6 c6 sy thay dbi & mo hinh AD dugc cam
tng b&ng AB2s.35 khi c6 mat va khong c6 mat dich chiét UE75S & cac ndng d6 100, 200 va 300 pg/mL (Hinh 5).
Két qua Hinh 5 cho thay, viéc xtr ly bang AB2s.35 da (rc ché mirc dd biéu hién mRNA cla cac enzyme tham gia va
con dudng trao ddi chat so véi mau dbi chirng va mirc dd (e ché néu trén da phan nao dwoc cai thién khi t& bao
C6 dwoc xi¥ ly bdng UE75S va galantamine.
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EtOH Galantamine 100 pg/mL

UE75S 50 pg/mL UE75S 100 pg/mL UE75S 200 pg/mL UET75S 300 pg/mL

Hinh 4. Hinh anh minh hoa sw ting sinh sgi neurite trén dong té bao C6 dwoc xi ly bang dich chiét UE75S
& cac nong do khac nhau
Ghi cht: EtOH duoc st dung lam nhém déi chumg. Péi ching duong la galantamine 100 pg/mL.

Déi v&i cac gen lién quan téi sinh tdng hop acetylcholine, ChAT chiu trach nhiém trong qua trinh sinh tdng hop
Ach tlr acetyl CoA va choline trong t& bao chat, con VAChT lién quan dén sy hép thu chat dan truyén than kinh
vao tii tiép hop (Ferreira-Vieira et al., 2016) Két qua Hinh 5A cho thay, khi cdm (ng bang cla AB2s.3s mirc do
biéu hién cta gen VAChT va ChAT da bi giam xuéng Ian lwot & 6,21 va 0,92 % so véi nhém ddi chung am. Khi
c6 mat dich chiét UE75S cac ndng d6 100, 200 va 300 pg/mL d& gitp tdng mrc d6 biéu hién mRNA cta VAChT
Ién Ian lwot 8,67; 10,99 va 12,18% so véi nhém mé hinh va tdt hon so véi chét chudn galatanmine ndng d6 100
pg/mL (t&ng 4,16% so v&i nhém mé hinh). D6i véi gen ChAT, chi cé néng d6 100 ug/mL cé tac dung tdng mirc 66
biéu hien mRNA hon 2,32% so v&i nhém md hinh. Dich chiét UE75S cac ndng d6 200 va 300 ug/mL va
galatamine khong lam thay ddi mirc bidu hién gen ChAT. Viéc thic day biéu hién ctia VAChT va ChAT c6 thé cai
thién lwong acetylcholine gitip bao vé hoat tinh than kinh lién quan d&n AD. Két qua nay phi hop véi cong b cla
Chen va dong tac gia (2021a) vé bao vé than kinh qua con dwéng sinh téng hop acetylcholine.

Viéc biéu hién qua mirc cla cac gen APP, BACE1 va BACE2 c6 thé dan dén viéc tich tu AB - dwoc tao ra béi
qué trinh phan cét protein cia APP (Chen et al., 2021b). Lin va ddng tac gid (2008) da cong bd rang chat
curcumin da lam giam muac d6 bidu hién mRNA cla cac gen APP, BACEL trén dong té bao PC-12. Trong nghién
ctu nay, dich chiét UE75S da gidm mc do bidu hién mRNA cta APP, BACE1 so vé&i nhém mé hinh xir Iy bang
AB2s.35 (Hinh 5B). Cu thé, dich chiét UE75S & cac ndng d6 100, 200 va 300 pg/mL da lam gidm mac do biéu hién
mRNA cta gen APP (lan lwot la 0,3; 11,43 va 16,74% so v&i nhém mé hinh) va gen BACE1 (Ian lwot 1a 31,65;
5,8 va 4,14% so v6i nhém mo hinh). Nhw vay, cac két qua thu dwoc cia ching téi ciing twong tw véi cong b
néu trén.
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Hinh 5. Anh hwéng caa dich chiét UE75S Ién biéu hién cia mét sé gen lién quan dén sinh téng hop AChE (A)
co chée sinh bénh AD (B) va cac enzyme chong oxy hoéa (C)

Ghi chu: Déi chimg am (Ethanol), nhém mé hinh (Ethanol + ABus.35); ddi chitng duong (Galantamine 100 pg/mL + ABos.ss).
SO liéu dwgc dwa ra dudi dang gia tri trung binh + SD (n = 3). VAChT: Vesicle acetylcholine transporter; CHAT: Choline
acetyltransferase; APP: Amyloid precursor protein; BACE1: Beta-site APP-cleaving enzyme 1; BACE2: Beta-site APP-cleaving
enzyme 2; GPx: Glutathione peroxidase; SOD: Superoxide dismutase; CAT: Catalase.

Céc té bao san xuit ROS qua murc gay ra réi loan chirc ndng ty thé va dan dén stress oxy héa. SOD, CAT va
GPx la cac enzyme chdng oxy héa héa quan trong cua t& bao, ching hoat ddng nhw chat chéng oxy héa néi sinh
chéng lai cac gbc tw do dw thira da dwoc tao ra trong té bao va loai bé ching bang cach xic tac truc tiép qua
trinh phan hdy H,0, thanh O, (Garcia-Pérez et al., 2021). Viéc giam mirc d6 biéu hién cta cac enzyme nay c
thé dan dén stress oxy héa. Két qua chi ra & Hinh 5C da cho thay, sw biéu hién cta cac gen GPx va SOD da
dwoc ting lén dang ké & té bao dwoc xt Iy bang UE75S sau khi cdm tng bang ABzs.3s va gidm biéu hién déi voi
gen CAT. O ca 3 ndng do 100, 200 va 300 pg/mL, m&rc dd bidu hién mRNA da tang 1an luot 1a 4,88; 10,04 va
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11,16% (d6i v6i gen GPx); 23,73; 112,01 va 3,01% (ddi v&i gen SOD), twong trng. Viéc ting mic dd biéu hién
mRNA clia cac gen mé héa cac enzyme chéng oxy héa nay gilp t& bao can bang ROS ti» d6 c6 tac dung bao vé
duoc té bao. Bang Diém Hdng va dong tac gia (2023) da céng bd, fucoxanthin tach chiét tir rong mo' Sargassum
oligocystum gitp lam téng dang k& hoat dong ctia enzyme CAT va GPx trén dong t& bao than kinh C6. Nhuw vay,
c6 thé thay dich chiét UE75S gilp didu hoa bidu hién gen clia cac gen bénh sinh AD (APP, BACE1 va BACE2),
ciing nhw thic day gen sinh téng hop ACh (VAChT, ChAT), cac gen lién quan dén cac enzyme chéng oxy héa
(GPx, CAT va SOD).

C4c nghién ciru truwdc day da cling da ching minh khd nang bao vé than kinh theo cac con duwéng khac nhau
trén md hinh bénh Alzheimer cla céac loai rong bién nhw Ecklonia cave, Sargassum oligocystum (D&ng Diém
Hong et al., 2023; Nho et al., 2020). Nhw vay, dich chiét UE75S c6 tac dung bao vé than kinh théng qua cac con
dwérng khac nhau béng cach diéu chinh ting hodc giam biéu hién mRNA clia cac gen tham gia dé gitp diéu hoa
duoc té bao khdi nhivng tac dong bat thudng trong AD. Tiép theo viéc danh gia ddc tinh clp va ban trwdng dién
cta dich chiét UES75S trén mé hinh déng vat thwc nghiém in vivo cho dinh hwéng st dung dich chiét nay lam
nguyén liéu thwe phdm bao vé strc khde cho con ngudi cé tac dung bao vé than kinh sé duoc tién hanh.

KET LUAN

Dich chiét con 75% duoc tach tir rong Ulva reticulatum (UE75S) ¢6 hd tro' cla siéu am, cé tac dung bao vé than
kinh khéi cac tac nhan gay doc té bao nhw Ast 35 va HpO2. Nghién ctru co ché phan t& bwéc dau cho thay dich
chiét UE75S giup diéu hoa biéu hién qua mirc & mot sb gen lién quan t&i tich Ity AR (APP, BACE1 va BACE2),

ciing nhw tang cwong biéu hién cta cac gen sinh tdng hop acetylcholine (VAChT va ChAT) va cac gen lién quan
dén cac enzyme chong oxy hoa (GPx, CAT va SOD). Dich chiét con 75% tir rong U. reticulata c6 ho tro' cua siéu
am la nguyén liéu tiém nang cho san xuat thyrc pham bao vé stre khde cé tac dung bao vé than kinh cho con nguoi.
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INITIAL RESEARCH THE MOLECULAR MECHANISM OF TOTAL
EXTRACT FROM Ulva reticulata COLLECTED IN NHA TRANG,
KHANH HOA, VIETNAM IN THE ALZHEIMER'’S DISEASE MODEL
ON THE C6 NEURONAL CELL LINE
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Nguyen Van Tru®, Tran Mai BPuc*, Dang Diem Hong*?
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SUMMARY

Alzheimer's disease is the most common form of dementia, leading to many deaths and a significant economic
burden on society. The specific mechanisms in the pathogenesis of this disease have yet to be well understood.
This study evaluated the neuroprotective effects of a 75% ethanol total extract (assisted by ultrasound waves)
from the seaweed Ulva reticulata (UE75S) in an Alzheimer's disease model using the C6 neuronal cell line. The
initially investigated molecular protection mechanisms of this extract's neuroprotective effects through gene
expression in cellular metabolism were carried out. The results showed that the UE75S extract was nontoxic to
cells at tested concentrations ranging from 10 to 400 pg/mL. At concentrations of 100, 200, 300, and 400 pg/mL,
the extract exhibited neuroprotective effects against toxicity induced by Apas.35 and H,O,, with the percentage of
viable cell ranging from approximately 62.5% to 84.7% compared to the model groups at 62.4% (induced by
AP2s.35) and 65.5% (induced by H,0,). Furthermore, real-time PCR analysis indicated that the neuroprotective
effects of the UE75S extract were due to the regulation of gene expression involved in AD pathogenesis (APP,
BACEL, and BACEZ2), ACh synthesis (VAChT), and antioxidant enzymes (GPx, CAT and SOD). Thus, the 75%
ethanol extract (assisted by ultrasound waves) from U. reticulata is a potential resource for human protective
health food with neuroprotection bioactivity.

Keywords: Alzheimer, amyloid f-Protein Fragment 25-35 (AB,s.35), neuroprotection, seaweed, Ulva reticulata.
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NGHIEN CU’U BINH DANH Staphyloccocus epidermidis VA Staphylococus
saprophyticus TREN DA NGU'O1 KHOE MANH BANG PHUONG PHAP
SINH VAT HOC VA KY THUAT PCR

V6 Pai Hoc?, Dwong Thi Ngoc Mai®, Tran Dinh Binh'
1Bé mén Vi sinh, Truong Pai hoc Y-Duoe, Pai hoc Hué

2Hoc vién I6p Cao hoc Y sinh hoc 2022-2024, Truong Pai hoc Y-Duoc, Pai hoc Hué

TOM TAT

Nghién ctru dugc tién hanh theo phuong phap mé ta cit ngang qua nudi cay phan lap va dinh danh céc
chang vi khuan S. epidermidis va S. saprophyticus trén da ngudi khoe manh bang phuong phép truyén thong va
k¥ thuat PCR da moi tai Khoa Vi sinh, Bénh vién Pai hoc Y-Dugc Hué, so sanh gia tri cia 2 ki thuat. B4 dinh
danh 128 chung S. epidermidis va 74 chung S. saprophyticus dua vao cac dic diém sinh vat hoc. Két qua dinh
danh bang PCR thi xac dinh duoc S. epidermidis 52/128 ching chiém 40,6% va S. saprophyticus la 18/74 chung
chiém ty 1 24,3%. Phuong phap PCR cho két qua nhanh chéng, dang tin cay dé phat hién S. epidermidis va
S. saprophyticus. Tuy nhién, dinh danh hién S. epidermidis va S. saprophyticus.bang cac tinh chat sinh vat hoa
hoc khong doi hoi yéu cau cao vé trang thiét bi, khdng yéu cau khét khe vé mit ky thuat, c6 thé cho két qua kha
nhanh (c6 thé tir 36-48 gio), cling c6 thé dap tng nhu cau chan doan vi sinh vat & ngay tuyén huyén. Binh danh
S. epidermidis va S. saprophyticus bang céc tinh chat sinh vat hoa hoc cho két qua dai thé nhém vi khuan, con
phuong phap PCR dinh danh dic hiéu ching vi khuan S. epidermidis va S. saprophyticus.

Tur khoa: S. epidermidis, S. saprophyticus, PCR, phan lap va dinh danh.

PAT VAN BE

Cac tac nhan clia tu ciu coagulase am tinh (CoNS) I& mam bénh clia nhiéu bénh nhi&m tring khac nhau hién
nay c6 thé 1a két qua cua viéc str dung ngay cang nhiéu cac thi tuc xam Ian nhw 6ng théng ndi mach trong can
thiép mach, ghép co quan... dac biét la trén nhdm nhirng bénh nhén dang diéu tri tich cwc, bénh nhan suy gidm
mién dich, tré sinh non, bénh nhan mac bénh ung buwéu va bénh nhan céy ghép (Cunha et al., 2004). M6t vi du
vé& nhirng tac nhan nay trong nghién ctvu 98 bénh nhan dwoc didu tri thd may trén 48 gi¢ tai khu hau phau A -
Bénh vién Trung wong Hué tir thang 3/2010 dén thang 3/2011 trong d6 CoNS c¢é 2 bénh nhan chiém 2,04%
(Nguyén Viét Quang, 2013).

Trén thé gidi, cAc nghién cu v& tu cAu coagulase am tinh cling tim cach chan doan vi sinh vat chinh xac, nhanh
dé& danh gia sy phan bé va kha ndng gay bénh cla cac ching vi khuan nay trong cac mau mau va mau nuéc tiéu
tlr cac bénh nhan dang diéu tri tai cac bénh vién. Tu cau coagulase am tinh dwoc x&p thanh 5 nhém, trong d6 co
2 nhém Ién la S. epidermidis va S. saprophyticus bao gém nhiéu vi khu&n khac nhau vé mét sé tinh chat sinh vat
hoc. Tu cu khuén coagulase am tinh |a nhitng vi khuan phd bién dwoc phan 1ap tir mii va nach, dau, chan va
tay. Staphylococcus aureus va S. epidermidis la nhitng loai staphylococci phd bién (Becker et al., 2014).

Tuy nhién, viéc xac dinh chinh xac cac loai CoNS la mét thach thire, do chiing c6 tinh da dang va giéng nhau vé
hinh thai va cu tric (L& V&n Phang, 2009). Cho dén nay, viéc dinh danh cac CoNS cé thé duoc thuc hién voi
nhiéu k¥ thuat nhw: dinh danh bang cac thtr nghiém sinh vat héa hoc; dinh danh bang hé théng tw dong Vitek2,
dinh danh vé&i thang API (De Paulis Adriana et al., 2003); dinh danh béng hé théng dinh danh khéi phd MALDI-
TOF MS (Rupp, Fey, 2015); dinh danh bang ky thuat sinh hoc phan t&r gdm PCR, realtime PCR va giai trinh tw
gen 16S rRNA... (Shintaro et al., 2011). Tuy nhién, cac nghién cu v& dinh danh sinh vat hoc va sinh hoc phan tc
mot sé loai vi khuan tu ciu coagulase am tinh gay nhi&m khudn bénh vién trén da ngwdi khée manh tai Viét Nam
chwa cé nhiéu (L& Van Phiing, 2009). Viéc dinh danh céc loai tu cAu dwa vao tinh chét sinh vat hoc thwong co
céc tinh chét triing |1&p gitra cac lodi tu cdu, dinh danh bang phwong phap sinh vat hoc mat nhiéu thoi gian, sai sb
I&n. Chang t6i tién hanh d& tai: “Nghién ctru dinh danh Staphyloccocus epidermidis va Staphylococus
saprophyticus trén da ngwdi khée manh béng phwong phap sinh vat hoc va ky thuat PCR” véi muc tiéu phan lap
va dinh danh Staphylococus epidermidis va Staphylococus saprophyticus dwa vao cac déc diém sinh vat hoc va
ky thuat PCR dé so sanh gia tri ctia 2 ky thuat trong viéc chdn doan 2 loai vi khuan nay.
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DOI TWONG VA PHUONG PHAP
D6i twong

Céc chding vi khudn S. epidermidis va S. saprophyticus dwgc phéan 1ap trén da ngudi khée manh tai B6 mon Vi
Sinh, Trwong Pai hoc Y-Dwoc, Dai hoc Hué trong thoi gian tir thang 4/2023 dén thang 4/2024.

Phwong phap
Thiét ké nghién céu
Nghién ctru dwoc tién hanh theo phwong phap mé ta cat ngang qua cac xét nghiém nudi cay vi khudn thweng

quy bang phuong phap truyén thong va ky thuat PCR da méi tai bd mon Vi Sinh, treong Dai hoc Y-Dugc, Dai
hoc Hué.

Céac néi dung nghién ctru

- Thu thap cac chling vi khuén CoNS da dwoc phan Iap trén da nguoi bang phuong phap thuong quy tai B6 mon
Vi sinh, Trwdng Pai hoc Y-Dworc, Dai hoc Hué.

- Binh danh béng céac tinh chét sinh vat hoc bing phwong phap truyén théng & nhuém Gram, thir nghiém lén
men mannitol, thtr nghiém catalase dwong tinh, thtr nghiém coagulase trén phién kinh va trong 6ng nghiém déu
am tinh va khang sinh dé khuéch tan trén dia thach véi dia khang sinh novobiocin dwoc thwc hién tai phong thi
nghiém & B6 mén Vi sinh, Trwéng Pai hoc Y-Duegc, Dai hoc Hué.

- Binh danh bang k§ thuat PCR da moi trén cac ching vi khudn da dwoc dinh danh 1a S. epidermidis va S.
saprophyticus bang phuwong phap truyén thong.

- Thu thap, théng ké va phan tich cac s6 liéu da phan 18p, xac dinh ty 1& dwong tinh S. epidermidis va S. saprophyticus
ca hai ky thuat va so sanh gitba hai phwong phap dinh danh sinh vat héa hoc va PCR da moi.

Pinh danh S. epidermidis va S. saprophyticus bang ky thuat PCR da maéi.
Céc cdp mdi dung trong nghién cdu: S dung cac cdp mdi theo nghién ctvu ctia Shintaro va ddng tac gia (2011).

Bang 1. M6i PCR dwoc sir dung trong nghién ciru nay

TT Vi khuén Gen dich Méi  Trinh tw (5-3’) Kich thwére (bp)  T°C
F TTGTAAACCATTCTGGACCG

1. S. epidermidis epi 251 58
R ATGCGTGAGATACTTCTTCG
F TTTTGGATGCGATAGATTGG

2. S. saprophyticus sap 843 58
R TCTTCAGACTTTTCAAAGGC

Thuyc hién phan ing PCR multiplex

Mastermix 12,5 pL (10 mmol Tris-HCL (pH 8,3), 200 uM cho mdi loai dNTP, 1,5 mM MgCl,, 0,625 unit Tagq DNA
polymerase. Mai (epi F 10pmol: 0,25 pL, epi R 10 pmol: 0,25 pL, sap F 10 pmol: 0,25 pL, sap R 10 pmol: 0,25 pL).
M3u DNA: 5 uL; Nwéc cat vo tring PCR vira dud thé tich 25 pL (Gribaldo et al., 1997; Kim et al., 2018).

Chu trinh luan nhiét nhw sau: 1 chu ky b[én tinh (95°C/5 phat); 30 chu ky téng hop DNA (95°C/30 gidy; 56°C/30
gidy; 72°C/40 giay) va bwdc tdng hop cudi cling 72°C/2 pht (Martineau et al., 2000; Kim et al., 2018).

1000bp 10000p 10000P

.
S

500Bp. ™% soopp 200%P

100bp 100bp

Hinh 1. Hinh anh két qua dién di phat hién san phdm PCR
Lane 1: S. epidermidis 251 bp, Lane 2: S. saprophyticus 843 bp.
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Phwong phap x@ |y sé liéu

X ly céc s0 liéu thu thap dwoc bang phuong phap thong ké y hoc. Cac thong so thdng ké, tinh toan trong nghién
clru cac thdng s6 dwoec trinh bay dwdi dang so lwgng va ty 1é phan tram.

KET QUA VA THAO LUAN

Céc chang vi khuan phan lap dwoc trén da ngwoi khée manh

Theo bang 2 cho thay cac ciu khuan gram dwong phan lap duwoc déu la cac Staphylococci, trong d6 chiém ty 1&
cao nhat 1a S. epidermidis (51,4%), tiép d6 la S. saprophyticus (28,7%), cac CoNS khac (14,5%) va S. aureus (4,4%).
Nhw vay, S. epidermidis chiém ty |& I&n trong céc loai vi khu&n phan lap dwoc.

Bang 2. Cac loai cau khuan Gram dwong phan lap dwoc

TT Vi khuén S6 lwgng Ty & (%)

1 Coagulase (+) 11 4,4

2 S. epidermidis 128 51,4

3 S. saprophyticus 74 29,7

4 CoNS khac 36 14,5
Téng céng 249 100,0

Theo béng 3 cho thay cac staphylococci dwoc dinh danh bang phwong phap truyén théng dwa vao nhuém Gram,
tinh chét catalase dwong tinh, lam déng huyét twong, I1&n men mannitol va tinh d& khang novobiocin. Céac tinh
chét vé& nhudém Gram, catalase, coagulase d&u phu hop & ty 1& 100,0% sb ching Staphylococci dinh danh, con
céc tinh chat khac dung dé phan loai S. epidermidis, S. saprophyticus va cac CoNS khac nén ty 1& kha khac biét.
CoNS khac c6 tinh chat Ién men mannitol nhw S. saprophyticus nhwng lai nhay cam novobiocin. Nhw vay dwa
vao loat tinh chét lam déng huyét twong, 1én men mannitol va tinh d& khang novobiocin chiing ta co thé phan loai
4 nhém Staphylococci la S. aureus, S. epidermidis, S. saprophyticus va cac CoNS khéac. Trong nghién ctru nay
chdng t6i sé tap trung phan tich riéng cac tinh chat nay cho cac S. epidermidis va S. saprophyticus.

Bang 3. Téng hop tinh chét sinh vat héa hoc ctia cac Staphylococci

Vi khuan S. epidermidis S. saprophyticus ~ Coagulase (+) Céac CoNS khéac
. . n 128 74 11 36
Cau khuan Gram (+)
% 100 100 100 100
n 128 74 11 36
Catalase
% 100 100 100 100
n 128 74 11 36
*) 0 60 5 35
Lén men mannitol % 0 81,1 45 97
() 128 14 6 1
% 100 18,9 55 3
n 128 74 11 36
) 24 18 8 12
Tan mau % 18,7 24 72,7 33
Q) 104 56 3 24
% 81,3 76 27,3 67
n 128 74 11 36
*) 0 0 11 0
Coagulase % 0 0 100 0
) 128 74 0 36
% 100 100 0 100
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n 128 74 11 36

+) 0 74 2 0

Novobiocin % 0 100 18,2 0
) 128 0 9 36
% 100 0 81,8 100

Trong nghién ctru clia chiing toi theo két qua trén bang 2, giéng vi khuan S. epidermidis chiém ty 1& cao nhét
trong cac loai vi khuan dwoc phan lap trén da ngucrl khée manh (128/262 chdng vi khuan) v&i ty 1é 48,9% va
giébng vi khuan S. saprophyticus (74/262 chang vi khuan) chiém ty 1& 28,2%. Trong khi d6, vi khuan S. coagulase
dwong tinh (S. aureus) chi chiém 4,2% (11/262 chdng vi khuan) Két qua nay phu hop véi rat nhidu nghién ctu &
Viét Nam ciing nhu trén thé gi6i khi ghi nhan vi tri quan trong cla S. epidermidis va S. saprophytlcus (Jarlov et al.,
1994). Céac vi khuan thwon 3g tra & da thi S. epldermldls la loai thwdng gap nhét 90% trong cac loai vi khudn hleu
khi, wéc tinh c6 khoang 10° dén 10*vi khuan/ cm? da (Nguyén Thanh Bao, 2014)).

Theo nghién cu ctia Tradn Thanh Loan va ddng tac gia (2016), khi nghién ctru 80 chung cla cac staphylococci
duwoc dinh danh va xac dinh doc lwc bang phwong phap truyén théng dwa vao tiéu ban nhuém Gram, tinh chét
Catalase dwong tinh, lam dong huyet twong, 1én men dwong dwong mannit, tinh chét tan mau trén méi trwéng
thach mau va khuén lac c6 séc t6 mau vang. Dwa vao céc tinh chét nay, chuing ta da c6 thé dinh danh kha chinh
xac S. aureus va cac staphylococci coagulase am tinh. Thoi gian dé dinh danh hét 40-48 gi¢. Nghién ctu nay
c6 két qua va dinh hwdng kha twong déng vé phan lap tinh chéat vi sinh vat ciing nhw thei gian phan lap cda
chung téi.
Theo nghién ctru ctia Kloos, Schleifer (1975), tu cau khuén thudng chiém hon 50% trong s6 vi khuén dwoc phan
Iap t& dau, mdi va nach va tlr 10 dén 70% trong sb vi khuan dwoc phan 1ap tir chan va tay. Chung ta ciing da biét
vi khuan Staphylococcus aureus va S. epidermidis 1 nhirng loai staphylococci phd bién va cw trd kha bén  virng
nén thwéng dwoc phan lap tr mii, trong khi S. epidermidis va S. hominis 1a nhirng loai staphylococci phé bién
dwoc phan ap tr da viing nach, da dau, da chan va da tay. Vi khuén S. capitis thwdng dwoc phan l1ap t da dau
va da tay, con S. haemolyticus, S. simulans, S. xylosus, S. cohnii, S. saprophyticus, S. warneri va mot loai khéng
xac dinh thwdng dwoc phan I1ap tlr ca da dau, da chan va da tay. Nhw vay cac nghién ctru phan lap staphylococci
trén da ngudi khde manh cé sy xuét hién cac ching twong ddng véi cac ching trong nghién cliru cla chang toi.

Theo nghién ctru Phan Thi Lua va dong tac gia (2023) khi khao sat vi khuén trén ban tay nhan vién y té da phan
lap dwgc S. auerus trén 17/39 ban tay nhan vién y té, chiém 43,6%, cac loai CoNS ciing chiém ty & cao (83
chang/37 ban tay), ty 1& ban tay xuét hién vi khuan S. epidermidis 1a 53,8%. Nghién ctru nay cé két qua voi
nghién ctru ching toi la loai S. epidermidis chiém ty 1& cao nhat. K&t qua nghién cru clia Sadiya va ddng tac gia
(2019) tai bénh vién Kano, Nigeria, 54 mau & tai c6 46 mau S. aureus (85%) va 08 mau CoNS (15%).

Céc tac gid Kloos, Musselwhite (1975) khi nghién ciru xac dinh, dinh danh b&ng sinh vat hoc véi 939 chiing tu
cau trong nghién ctu dwoc phan lap tir da khde manh ctia hai nhém ngudi. Ching bao gdm 778 ching duoc
phan 1ap tr 20 nguoi sbng & Raleigh, NC, va 161 chlng dwoc phan lap tir 20 nguwdi séng & Somerville va New
Brunswick, NJ. Tat ca bay chung trén dwoc xac dinh la thudc loai S. aureus, S. simulans, S. xylosus, S. cohnii, S.
saprophyticus, S. haemolyticus, S. wareri, S. hominis, S. epidermidis, hoac S. capitis. Nghién ctru nay va nghién
ctru chiing t6i cho thay cac loai trén da ngudi khde manh c6 cac loai S. aureus, S. epidermidis, S. saprophyticus, con cac
loai khac thi chuang t6i khdng dwa vao phan Iap va dinh danh.

Theo trinh bay & bang 4, cac ching staphylococci dugc dinh danh bang phwong phap truyén théng dwa vao
nhudm Gram, tinh chat catalase dwong tinh, lam dong huyét twong, 1én men mannitol va tinh dé khéng
novobiocin. Cac tinh chit vé& nhuém Gram, catalase, coagulase déu pht hop & ty I& 100,0% sb ching
staphylococci dinh danh, con céac tinh chat khac dung dé phan loai S. epidermidis, S. saprophyticus va cac CoNS
khac nén ty Ié kha khac biét. CoNS khac cé tinh chat Ién men mannit nhw S. saprophyticus nhwng lai nhay cam
novobiocin. Nhuw vay dwa vao loat tinh chat lam déng huyét twong, Ién men mannitol va tinh dé khang novobiocin
chiing ta co’ thé phan loai 4 nhém Staphylococci 1a S. aureus, S. epidermidis, S. saprophyticus va cac CoNS khac.

Déi chiéu véi nghién clru cla cac tac gia khac nhw ghi nhan & bang dwéi day, chung t6i nhan thay cé thé dua
vao cac tinh chat sinh vat hoc dé dinh danh S. aureus, S. epidermidis species group va S. saprophyticus species
group gdm nhudém Gram, tinh chét catalase dwong tinh, lam déng huyét twong, 1én men mannitol va tinh dé
khang novobiocin.

Bang 4. Tinh sinh vat héa hoc ctia mét s6 staphylococci (Sadiya et al., 2019)

Gibng vi khuan Nhuom gram  Catalase Coagulase Tan mau Lén men mannitol Novobiocin
S. aureus + + + + + +
S. epidermidis + + - - - +
S. saprophyticus + + - - - -
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Theo nghién cu De Paulis va c6ng sw (2003) nam th&r nghiém dé& xac dinh loai Staphylococci am tinh véi
Coagulase trong Iam sang, 201 chlng trong dé 101 chdng S. epidermidis (50,5%) chién ty 1& cao nhéat, xép the 3
la 32 ching S. saprophyticus (16,0%). Theo Leven va dong tac gia (1995), phwong phép nhanh chéng va tiét
kiém d& xac dinh loai Staphylococci am tinh véi Coagulase cé y nghia 1am sang, dinh danh bdng phwong phap
truyén théng 444 mau trong d6 304 ching S. epidermidis (69,1%) v&i ty & cao nhat va 1 chiing S. saprophyticus
(0,2%). Viéc dwa vao mot sé tinh chéat sinh vat hoa hoc nhw trén dé dinh danh sinh vat hoc cac CoNS that sy c6
y nghia 1am sang vi viéc dinh loai chi can & mirc d6 nhuw vay la da co gia tri. Vi vay & mirc d6 khong doi héi yéu
cau cao vé trang thiét bi, khéng yéu cau khét khe v& mat k¥ thuat, co thé cho két qua kha nhanh (cé thé tir 36-48
gi®), nhw vay c6 thé dap &ng nhu ciu chan doan vi sinh vat & ngay tuyén huyén.

Pinh danh S. epidermidis va S. saprophyticus bang phwong phap PCR

Theo bang 5 thi ty 1& phan lap bang ky thuat PCR vi khuan S. epidermidis 52 ching trong 128 chiing chiém ty lé 40,6%
va vi khuan S. saprophyticus la 18 chdng trong 74 ching chiém ty 1€ 24,3% cac chang vi khuan nay dwoc phéan
lap va dinh danh bang phwong phap sinh vat héa hoc.

Bang 5. Két qua phan lap béng phwong phap PCR

. Dwong tinh Am tinh .
TT Vi khuan Tong
n % n %
1 S. epidermidis 52 40,6 76 59,4 128
2 S. saprophyticus 18 24,3 56 75,7 74
Téng céng 70 34,7 132 65,3 202

Trong nghién clru ctia ching t6i, theo két qua trinh bay trén bang 4 thi ty |& dinh danh bang k§ thuat PCR véi cac
vi khuan S. epidermidis & 52 ching chiém 40,6% (52/128) cac ching phan lap dwoc dinh danh bang phwong
phéap sinh vat héa hoc va véi vi khudn S. saprophyticus & 18 chdng chiém ty 1& 24,3% (18/74) céc chiing phan
lap dwoc dinh danh béng phwong phap sinh vat hda hoc. Két qua nay ciing giéng nhw két qua nghién ctu John
va dbng tac gia (1978), phan lap sinh vat hoc (coagulase va Dnase) trén 2426 ching tu ciu phan lap dwoc 1142
ching CoNS va duwoc xac dinh bing phwong phap PCR da mdi két qud 68,4% laS. epidermidis, 1,3% 1a S.
saprophyticus trong khi 30,3% la khéng thé phan loai. Tuy nhién ciing c6 sw khac biét so v&i nghién clru cla
ching t6i khi chi c6 40,6% sbé ching S. epidermidis, con S. saprophyticus trong nghién cteu chi la 24,3% trong khi
nghién ctru John Jr va cong sw c6 ty 1& 1a 1,3% céc ching S. saprophyticus, diéu nay duoc ho Iy gidi 1a néu chi
dwa vao coagulase va Dnase chua day du tinh chat dé xac dinh loai S. saprophyticus (John et al., 1978). R3 rang
& day co6 sw khac biét kha I1&n gitka dinh danh bang sinh vat héa hoc va dinh danh bang ky thuat PCR. Lién quan
dén van dé nay, chang ta c6 thé giai thich nhw sau:

Trong phan loai cadc nhém CoNS, céac tu cau coagulase am tinh dwoc xép thanh 5 nhém, trong d6 ¢6 2 nhém Ién
la S. epidermidis va S. saprophyticus bao gdm nhiéu vi khun giéng nhau va khac nhau v& mét sé tinh chét sinh
vat hoc. Trong nhém S. epidermidis species c6 10 thanh vién, trong dé cé nhirng thanh vién thwéng gap nhu S.
epidermidis, S. lugdunensis; nhirng thanh vién khéng phd bién nhw S. haemolyticus hay S. hominis; mét sé thanh
vién hiém/khéng xac dinh nhu S. capitis, S. caprae... Trong nhém S. saprophyticus species ¢6 11 thanh vién,
trong d6 cé nhitng thanh vién thwong gép nhw S. saprophyticus; con lai l1a nhitrng thanh vién hiém gap nhu S.
succinus (Becker et al., 2014)... Cac thanh vién trong cac nhém I&n nay c6 thé giébng nhau vé tinh chét sinh vat
ho& hoc nhuw khdng cé coagulase, 1én men hay khéng 1&n men mannit, d& khang hay nhay cam véi novobiocin,
tan mau hay khdng tan mau trén méi trwdng thach mau... Tuy nhién, tirng thanh vién chic chén sé c6 mot sb
khAc biét, vi vay ching ta ma&i c6 mot sé ching khéng hodc cé tan mau, 1én men hay khéng 1én men mannitol...
Do d6, khi lwa chon mdi d& khuéch dai xac dinh S. epidermidis va S. saprophyticus thi cac cdp mdi nay chi déc
hiéu cho chiing vi khuan S. epidermidis va S. saprophyticus cho nén sé c6 mét ty & nhat dinh cac ching l1a thanh
vién khéc trong nhém chi khéng phai 1a S. epidermidis va S. saprophyticus. Trong nghién ctru ndy, trong sé 128
chang cau khuén S. epidermidis dinh danh bang sinh vat hoa hoc, ty & xac dinh bang ky thuat PCR cau khuan S.
epidermidis 1& 52 chiing chiém 40,6% va cau khuan S. saprophyticus & 18 chang chiém ty & 24,3%; con lai cac
chang khéc c6 th& ndm trong nhém Ién S. epidermidis species va S. saprophyticus species nhung 1& cac thanh
vién khac nén khoéng thé xac dinh bang PCR dac hiéu cho S. epidermidis va S. saprophyticus.

Viéc lwa chon cép mdi dé& dinh danh S. epidermidis va S. saprophyticus la rat dac hiéu. Vi dy, nhém tac gia
Shintaro va ddng tac gia (2011) da s dung loat c&p mdi cho tlrng giong CoNS cu thé, nén cé 1& mic dd xac dinh
s& day do va chinh xac hon. D6 13 cac cdp mdi hom-F TACAGGGCCATTTAAAGACG; hom-R
GTTTCTGGTGTATCAACACC 177bp cho S. hominis; epi-F TTGTAAACCATTCTGGACCG, epi-R
ATGCGTGAGATACTTCTTCG 251bp cho S. epidermidis; aur-F TCGCTTGCTATGATTGTGG, aur-R
GCCAATGTTCTACCATAGC 35%p <cho S. aureus; hae-F TAGTGGTAGGCGTATTAGCC, hae-R
ACGATATTTGCCATTCGGTG 434bp cho S. haemolyticus; cap-F ACTACGCCTATGATTATTGC, cap-R
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GAYGCTTCTTTACCATAGGG 525bp cho S. capitis; lug-F TCCAATGATGGTAACGAGGC Iug-R
TTTTGCGCCTCGTTTTGTGC 695bp cho S. lugdunensis; sap-F TTTTGGATGCGATAGATTGG, sap-R
TCTTCAGACTTTTCAAAGGC 843bp cho S. saprophyticus; war-F CGTTTGTAGCAAAACAGGGC, war-R
GCAACGAGTAACCTTGCCAC 999%bp cho S. warneri; rae-F TTGTTCTWGCACTYATTGCG, rae-R
TTTTATAGAACAGGGTCGAC 1,227bp cho S. caprae. Chang t6i chi dinh danh sinh vat hoc cho 2 nhém Ién S.
epidermidis species va S. saprophyticus species va dinh danh PCR cho 2 gibng 1a S. epidermidis va S.
saprophyticus nén nhiéu thanh vién trong nhém I&n sé khong xac dinh dwoc bang két qua PCR.

Nhw vay, viéc chang t6i lwa chon cép médi nhw trén chi dinh danh dwoc S. epidermidis trong khi nhém S. epidermidis
species c6 10 thanh vién, thi nhirng thanh vién nhv S. lugdunensis; S. haemolyticus hay S. hominis; S. capitis, S.
caprae...sé khong dinh danh dwoc v&i c&p mdi cla ching toi lwa chon. Twong tw trong nhém S. saprophyticus
species c6 11 thanh vién, trong d6 cé nhirng thanh vién thwdng gap nhw S. saprophyticus; con lai la nhirng thanh
vién hiém gdp nhw S. succinus thi cling khéng dinh danh dwoc véi cdp moi & trén.

Xét vé y nghia lam sang va dinh danh bang ky thuat PCR thi viéc dinh danh bang céc tinh chét sinh vat hoa hoc
c6 y nghia khi khong yéu cAu cao vé trang thiét bi, khong yéu cau khat khe vé mat ky thuat, c6 thé cho két qua
kha nhanh (c6 thé tlr 36-48 gi®), nhw vay c6 thé dap ng nhu ciu chan doan vi sinh vat & ngay tuyén huyén. Tuy
nhién, v& mat nghién ctu va danh gia dich t& hoc phan t thi viéc dinh danh bang PCR ciing rat quan trong.
Trong nghién ctu nay, ching ta tinh dén murc d6 twong dong cta 2 k¥ thuat chan doan vi khuén va can nhic dén
y nghia lam sang va muc dich cGa nghién ctru sau vé& vi khuan hoc. That sw k§ thuat Multiplex-PCR ma chidng toi
thwe hién véi viéc lwa chon 2 cap moi dé dinh danh S. epidermidis va S. saprophyticus 1a mét phwong phap nhanh
chéng va chinh xac dé xac dinh loai tu ciu khuan S. epidermidis va S. saprophyticus khi phong xét nghiém cé trang
bi cac phwong tién chan doan phan te.

KET LUAN

Nghién ctu dinh danh S. epidermidis va S. saprophyticus trén da ngudi khde manh béng phwong phap sinh vat
hoc va k§ thuat PCR tai Bénh vién Trwdng Dai hoc Y-Dwoc Hué da phan lap va dinh danh 128 chdng S.
epidermidis va 74 ching S. saprophyticus dwa vao cac déc diém sinh vat hoc. Két qua dinh danh béng PCR thi
xac dinh dwoc S. epidermidis 52/128 chiing chiém 40,6% va S. saprophyticus la 18/74 ching chiém ty 1& 24,3%.
Phwong phap PCR cho két qua nhanh chéng, dang tin cay dé phat hién S. epidermidis va S. saprophyticus. Tuy
nhién, dinh danh hién S. epidermidis va S. saprophyticus.béng céc tinh chét sinh vat hoa hoc khéng doi héi yéu
cau cao vé trang thiét bi, khong yéu cu khat khe v& mat ky thuat, c6 thé cho két qua kha nhanh (cé thé tr 36-48
gi®), cling c6 thé dap tng nhu cau chan doan vi sinh vat & ngay tuyén huyén.
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STUDY ON IDENTIFICATION OF STAPHYLOCCOCUS EPIDERMIDIS
AND STAPHYLOCOCUS SAPROPHYTICUS ON HEALTHY HUMAN
SKIN USING BIOLOGICAL METHODS AND PCR TECHNIQUE

Vo Dai Hoc? Duong Thi Ngoc Mai?, Tran Dinh Binh"’
'Department of Microbiology, University of Medicine and Pharmacy, Hue University

“Students of Master's Degree in Biomedicine, University of Medicine and Pharmacy, Hue University

SUMMARY

The study was conducted according to a cross-sectional descriptive method through culturing, isolating and
identifying bacterial strains S. epidermidis and S. saprophyticus on healthy human skin using traditional methods
and multiplex PCR techniques at the Department of Microbiology. student at Hue University of Medicine and
Pharmacy Hospital, comparing the value of two techniques. Identified 128 strains of S. epidermidis and 74
strains of S. saprophyticus based on biological characteristics. The results of identification by PCR identified
52/128 strains of S. epidermidis, accounting for 40.6%, and 18/74 strains of S. saprophyticus, accounting for
24.3%. The PCR method provides quick, reliable results for detecting S. epidermidis and S. saprophyticus.
However, the current identification of S. epidermidis and S. saprophyticus by biological and chemical properties
does not require high equipment requirements, does not require strict techniques, and can give results quite
quickly. (can be from 36-48 hours), can also meet the need for microbiological diagnosis at the district level.
Identification of S. epidermidis and S. saprophyticus by biological and chemical properties gives results for the
general group of bacteria, while the PCR method specifically identifies the bacterial strains S. epidermidis and S.
saprophyticus.

Keywords: S. epidermidis, S. saprophyticus, PCR, isolation and identification.
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PHAN TiCH PHA HE VA KHOANG CACH DI TRUYEN SAN LA PHOI
PARAGONIMUS CUA VIET NAM SU DUNG DU LIEU TOAN BO
HE GEN TY THE

Nguyén Thi Khué'?, pd Th| Roan'?, Pham Thij Khanh Linh',
Doan Thi Thanh Hu’o’ng Pham Ngoc Doanh® Lé Thanh Hoa

Vlen Céng nghé sinh hoc, Vién Han Id&m Khoa hoc va Céng nghé Viét Nam
2Hoc vién Khoa hoc va Céng nghé Viét Nam, Vién Han lam Khoa hoc va Céng nghé Viét Nam

3Vi_én Sinh thai va Tai nguyén sinh vat
TOM TAT

Bing cong nghé Sanger va thé hé méi (NGS), hé gen ty thé (mtDNA) cua lodi séan 14 phoi Paragonimus
heterotremus cta Viét Nam (chiing D2YB) va P. westermani (chiing QT2) da dugc thu nhan, c6 d6 dai la 16.268
bp/D2YB va 14.779 bp/QT2. C6 12 gen ma hda protein (protein-coding genes, PCGs); 2 gen RNA ribosome ty
thé (mitoribosomal genes, MRGs); 22 gen RNA vén chuyén (transfer RNA, tRNAs); va mot ving khéng ma héa
(non-coding region, NCR), chita nhiéu cu trac lap dai (LRU) va lap ngin (SRU). Phén tich pha hé dua trén
chudi amino acid cong hop ciia toan bd 12 gen mé héa protein ciia 32 ching/loai bao gdm ho Paragonimidae (15
chudi), ho Heterophyidae (4 chudi), ho Opisthorchiidae (12 chudi) va mét chudi ho Schistomatidae (Iam nhém
ngoai hop) cho thiy c6 hai phan nhém trong nhém ho Paragonimidae: nhom chi c¢6 cic chung cia loai
P. westermani va nhom cua tat ca cac chung ciia cac loai Paragonimus khac cua thé giéi. Tinh toan khoang cach
di truyén (KCDT) cho théy gia tri KCDT ngoai loai cao nhét 14 giita loai dong danh P. ohirai/P. iloktsuenensis
v6i P. westermani nhom An Do (19,93-21,23%) va thap nhét 1a giira P. heterotremus vai P. skrjabini miyazakii,
chi 14 12,20-12,47%. Pic biét, KCDT noi loai ctia phan nhom P. westermani Nam A ctia cac chung An D6 vé6i
c4c chung cua phan nhém P. westermani Pong A (Viét Nam, Trung Qudc va Han Qudc) rét cao (12 1-12 7%)
turong duong vdi gia tri KCDT ngoai loai gitra P. heterotremus véi P. skrjabini miyazakii. Dac diém di truyén,
cau tric cua mtDNA va KCDT cua sén 14 ph01 Paragonimus, cho phép st dung lam dich khai thic cho nghién
ctru di truyén quan thé, pha hé, ngudn gbc, tién hoa, dong thoi dir lidu gen hoc sir dung cho phat trién chan doan,
dinh hudng nghién ctru tham dinh loai/giéng/ho ky sinh trung dong vat ldy sang ngudi.

Tir khéa: Hé gen ty thé (mtDNA), ho Paragonimidae, khoang cach di truyén, pha hé, san 1a phdi Paragonimus.

MO PAU

Bénh san la phdi (paragonimiasis) do cac loai thudc chi Paragonimus, ho Paragonimidae, phén bd Troglotremata
(Platyhelminthes: Trematoda) gay ra la mét trong nhitng bé&nh nguy hiém & nhiéu quéc gia tai chau A, chau Phi
va chau My, trong d6 cd Viét Nam (Yoshida et al., 2019; Blair et al., 2022). Hai loai loai san & phdi phé bién nhat
c6 thé k& dén Ia P. heterotremus va P. westermani chli yéu & chau A cling véi P. ohirai, P. skrjabini miyazaki,
P. skrjabini, P. iloktsuenensis, ngoai ra con co P. africanus, P. kellicotti va P. mexicanus & chau Phi va chau My.
Trén 50 loai san & phdi dwoc phan chia vao cac phirc hé theo nhém P. westermani, nhom P. heterotremus,
nhém P. s. miyazaki, nhom P. ohirai ... Nhom P. heterotremus, phan bd & Nam Trung Quéc, An Do, Bangladesh,
Sri Lanka, Thai Lan, Lao va Tay-Béc Viét Nam va P. westermani c6 nhiéu bién ching khac nhau & Béng-Nam
Siberi (Nga), An Do, Sri Lanka, Nepal, Pakistan, Han Quéc, Nhat Ban, Trung Québc, Dai Loan, Philippine,
Cambodia, Lao va Viét Nam (Le et al., 2006; Doanh et al., 2013; Blair, 2022). Bénh san |4 phéi thwéng xay ra ch
yéu & cong déng dan téc thidu sd ving cao, viing nui xa xoi, tré em tidu hoc va trung hoc do co théi quen &n
cua/giap xac nhiém 4u tring san la phdi gay bénh chwa dwgc nwéng/ndu chin (Doanh et al., 2013; Blair, 2022).
O Viét Nam, loai P. heterotremus dwoc phat hién dau tién nam 1993 & Sin H3, Lai Chau va tiép theo nhidu dia
danh khac & Yén Bai, Son La, Tuyén Quang, Hoa Binh va dwoc nghién clru kha chi tiét vé dich t& hoc va sinh
hoc phan t& (Kino et al., 1995; Le et al., 2006; Doanh et al., 2013). Loai P. westermani mé&i dwoc ghi nhan gén
day trén vat chu trung gian 1a cua sudi & Quang Tri, chwa phat hién trén ngudi (Doanh et al., 2009; 2013).

Phan loai va nghién cru pha hg, tién héa va di truyén quan thé, ngoai phan tich dac diém hinh thai hoc, doi hoi
can c6 nhiing chi thj phén t& va dac diém gen/hé gen cua loai sinh vét, trong do co ky sinh trung. Hé gen ty thé
(mtDNA) 1 ngudn cung cap chi thi phan t& t6i wu nhat va dwoc sir dung trong hon 40 ndm qua (Chan et al.,

2021). O san 14, d6 1a vong DNA khép kin, khoang 13,5-23 kb, chira 12 gen méa héa protein gbm cox1-3, nad1-6,
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nad4l, atp6 va cob; 2 gen RNA ribosome ty thé gém rrmL (large ribosomal rRNA hay 16S) va rrnS (small rRNA
hay 12S); 22 gen RNA van chuyén; va mét viing khéng ma héa dai ngan khac nhau tuy loai va thudng cé cau
trac 1&p kha phtre tap. Béi voi loai/chling méi phat hién hay ma&i ghi nhan, chi thi mtDNA cang dwoc (rng dung
rong rai. Chinh vi vay, da cé hang chuc ngan mtDNA cla cac loai sinh vat, trong d6 c6 hang chuc mtDNA cla
san la da duwoc gidi trinh tw thanh céng va dwoc rng dung hiéu qua trong nghién ctru bénh dong vat lay sang
nguoi (Wey-Fabrizius et al., 2013; Chan et al., 2021).

Trong bai bao nay, chuing téi gidi thiéu tng dung chi thj phan t& ttr hé gen ty thé hoan chinh ctia mot sé loai san
la phoi ctia Viét Nam, trong d6 c¢6 Paragonimus heterotremus, mau Viét Nam (ching LC & Lai Chau va D2YB &
Yén Bai) va P. westermani (ching QT2, Quang Tri) trong nghién ctru phd hé va vj tri phan loai clia cac chung/loai
nay trong ho Paragonimidae (phan bd Troglotremata) va cac ho Heterophyidae va Opisthorchiidae (phan bd
Opisthorchiata), cling nhw khodng céch di truyén ctia 15 ching/loai Paragonimus trong ho Paragonimidae.

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUrU
Nguyeén liéu mau san va tach chiét DNA téng sé

M&u Paragonimus heterotremus la san la phdi trwdng thanh (thu & Yén Bai, Viét Nam), ky hiéu Phet-D2YB-VN va
mau P. westermani (thu & Quang Tri), ky hiéu Pwes-QT2-VN. T4t ca cac thao tac déu st dung cac b kit cia
hang Thermo Fisher Scientific Inc. (MA, USA) va DNA téng s dwoc tach chiét bang b kit GeneJET™ Genomic
DNA Purification Kit theo huwéng dan clia nha san xuét, dwoc bdo quan & -20°C. Khudn DNA tdng sb duwoc st
dung 2 pL & ndng dd 50 ng/uL cho mdi phan (ing PCR va LPCR. Céac chubi nucleotide dwoc thu nhan tr san
phdm LPCR bang cong nghé giai trinh tw thé hé maéi NGS (hé théng PACBIO SEQUEL system)

Thiét ké mdi va thwec hién PCR

Mot sb cap mdi co ban (mdi chung) dwoc thiét k& dwa vao so sanh trinh tw cla cac gen chon loc 4y tir cac
mtDNA c6 trong Ngan hang gen (Le et al., 2022). LPCR dwgc thuc hién s dung bd sinh phdm Phusion High-
Fidelity PCR Kit v&i chu trinh nhiét gdm cac bwéc 94°C/5 phat trong 1 chu ky; tiép theo 1a 35 chu ky & 94°C/1
phut, 52°C/30 gidy va 72°C/1-4 phut; chu ky cudi kéo dai 10 phut & 72°C va dbi véi LPCR, thuc hién chu ky cudi
& 72°C/6-12 phat. San phdm PCR duworc tinh sach bang GeneJET™ Genomic DNA Purification Kit va gii trinh tw
trwc tiép (hodc tach dong) hodc NGS.

Giai trinh tw bang phwong phap Sanger va thé hé méi (NGS)

Chiing Pwes-QT2-VN dwoc gidi trinh tw bang phwong phap Sanger; san phém PCR ho#c DNA plasmid tai td hop
dwoc gli giai trinh tw tai co s& dich vy nuwdc ngoai (Macrogen, Han Quoc). Trinh tw nucleotide t giai trinh
tw duwoc xir ly bang chwong trinh Chromas 2.6.6 (http://technelysium.com.au/wp/chromas/) dé thu nhan chudi
cuoi cung.

Chuaing Phet-D2YB-VN bang NGS st dung hé théng PACBIO SEQUEL cé tai Vién Coéng nghé sinh hoc nhw da
thwe hién voi loai P. skrjabini miyazaki (Le et al., 2022). Cac sé&n phdm LPCR (khoang 4-8 kb/méi san pham) bao
pht hét toan bd vong mtDNA duoc kiém tra, tinh sach bdng bd sinh phdm GeneJET PCR Purification Kit. Cac
san ph&m tinh sach dwoc gom vao cling mét 6ng va tiép tuc dworc tinh sach lai bAng AMPure XP beads. Thw vién
gidi trinh tw thé hé mai dwoc chuén bi bang Express Template Prep Kit 2.0 va dwoc dwa vao hé thng giai trinh
tw doan dai (long-read sequencing). Tin hiéu giai trinh tw dwoc xt ly, danh gia va chuyén déi thanh chubi thd, sau
do6 sép xép cin chinh thanh cac Iép chudi nucleotide (contig) bang chwong trinh PacBio’s circular consensus
sequencing (CCS), hop nhét de novo bing phan mém Canu software v2.0, va kiém tra chat lwgng béng phan
mém Quast software v5.0.2.

Phan tich chudi gen va hé gen

S&p xép can chinh, xac dinh cAu tric gen va toan bd hé gen ty th& dwoc thuc hién truc tuyén (online) qua
chwong trinh Gene Infinity (http://www.geneinfinity.org/) hoac cac chwong trinh so sanh cé tai Expasy
(https://www.expasy.org/). Thanh phan amino acid clia ma héa protein dwoc suy dién bang bd ma cla mtDNA
cla san det (echinoderm mitochondrial genetic code, translation table 9 trong GenBank) s dung
GENEDOC?2.7(http://w.w.w.psc.edu/biomed/genedoc). Dd dai va clu tric tRNA dwa vao tRNAscan-SE 1.21
(http:/flowelab.ucsc.edu/tRNAscan-SE/) va ARWEN (http://130.235.244.92/bcgi/arwen.cgi); cac cau tric lap
(repeat unit, RU) bang phan mém Tandem Repeats Finder v3.01 c6 tai (https://tandem.bu.edu/trf/trf.html).

Phan tich xay dwng cay pha hé va tinh toan khoang cach di truyén

Trinh tw amino acid céng hop clia 12 gen ma hoa protein (khodng 3354 aa dén 3406 aa) tir 32 chlng/loai cla 3
ho san la (Paragonimidae, Heterophyidae va Opisthorchiidae) liét ké trong Bang 1 dwoc stv dung 1am thanh phan
néi hop (ingroup) trong phan tich pha hé. Schistosoma haematobium (ho Schistosomatidae) dwoc st dung lam
nhém ngoai hop (outgroup). Ho Paragonimidae gdm 15 chiing thudc cac loai P. heterotremus, P. westermani, P.
ohirai, P. iloktsuenensis, P. s. miyazakii va P. kellicotti ngoai tham gia thanh phan phan tich pha hé con dwoc st
dung tinh toan khodng cach di truyén. Sap xé&p can chinh cta 32 chubi amino acid dwoc thwc hién bang
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GENEDOC2.7 va MAFFT 7.122. Phan tich pha hé thuwc hién trwc tuyén bang PhyML tai https://ngphylogeny.fr/,
cay pha hé dwoc xay dwng bang chwong trinh MEGA 11 st dung phwong phap “tiép can cuc dai” (ML,
maximum-likelihood), thuat toan Jones-Taylor-Thornton (JTT) va Nearest-Neighbor-Interchange (NNI), v&i hé sb
tin twéng bootstrap 1000 1an I1&p lai. Khodng céch di truyén song chudi (pairwise genetic distance) dworc tinh toan
gitra 14 chang/loai Paragonimus st dung chwong trinh MEGA 11, théng sé Kimura-2, phwong phéap p-distance
va hé s tin twéng bootstrap 1000 14n 1&p lai (Tamura et al., 2021).

Bang 1. Danh sach va théng tin loai/chliing cung cap toan bd chubi nucleotide hé gen va 12 gen ma héa protein
(nucleotide va amino acid) str dung phan tich pha hé cua cac loai Paragonimus ctia Viét Nam véi cac chung/loai

trong cac ho Paragonimidae, Heterophyidae, Opisthorchiidae va Schistosomatidae trong nghién ctru nay

Ho/Loai/Chiing S6 ngan hang Ky hiéu ching mtDNA  PCGs (bp) PCGs Nwéc thu Tai liéu (néu cé)
va nwéc phan lap gen (bp) (aa) thap
Paragonimidae

1 Paragonimus heterotremus- == Phet-(D2YB)-VN 16.268 10,101 3355 Vietnam Nghién ctru nay
(D2YB)-Vietnam

2 Paragonimus heterotremus- (LC)- KY952166 Phet-(LC)-VN 15.898 10,101 3355 Vietnam GenBank
Vietnam

3 Paragonimus heterotremus-(GX)- MH059809 Phet-(GX)-CN 13.927 10,101 3355 China Qian et al.
China (2018)

4 Paragonimus westermani-(QT2)- == Pwes-(QT2)-VN 14.779 10,104 3356 Vietnam Nghién clru nay
Vietnam

5 Paragonimus westermani-(dogl)- MN412705 Pwes-(dogl)-CN 14,790 10,104 3356 China GenBank
China

6 Paragonimus westermani-(dog2)- MN412706 Pwes-(dog2)-CN 14.774 10,104 3356 China GenBank
China

7 Paragonimus westermani (3n)- AF219379 Pwes3n-(Bogil)-KR 14,965 10,101 3355 South GenBank
(Bogil)-Korea Korea

8 Paragonimus westermani (2n)- AF540958 Pwes2n-(Haenam)-KR 14,244 10,101 3355 South GenBank
(Haenam)-Korea Korea

9 Paragonimus westermani- (Type  KM280646 Pwes-(Type 1)-IN 14,015 10,104 3356 India GenBank
1)-India

10 Paragonimus westermani-(AP)- KX943544 Pwes-(AP)-IN 14,975 10,104 3356 India Biswal et al.
India (2014)

11  Paragonimus westermani- CM017921 Pwes-(IN2009)-IN 20,273 10,104 3356 India Oye et al.
(IND2009)-India (2019b)

12 Paragonimus ohirai (Kino)-Japan KX765277 Pohi-(Kino)-JP 14,818 10,104 3356 Japan Le etal. (2019)

13 Paragonimus iloktsuenensis- ON961029 Pilo-(Amami)-JP 14,827 10,104 3356 Japan Le etal.
(Amami)-Japan (2023)

14  Paragonimus skrjabini miyazakii- ON782295 Psmiy-(OkuST1)-JP 17,591 10,098 3354 Japan Le etal.
(OkuST1)-Japan (2022)

15  Paragonimus kellicotti-(Ozark)- MH322000 Pkel-(Ozark)-US 13,786 10,098 3354 United Wang et al.
United States States (2018)
Heterophyidae

16  Cryptocotyle lingua-(66766)- OL853496 Clin-(66766)-NO 13,983 10173 3379 Norway
Norway

17  Haplorchis taichui-(QT3)-Vietnam MG972809 Htai-(QT3)-VN 15,120 10,164 3379 Vietnam GenBank

18  Haplorchis taichui-(Laos)-Laos KF214770 Htai-(Laos)-LA 15,131 10,164 3392 Laos Lee et al. (2013)

19  Metagonimus yokogawai-Korea KC330755 Myok--KR 15,258 10,245 3405 South GenBank

Korea
Opisthorchiidae

20  Clonorchis sinensis-(Amur)- FJ381664 Csin-(Amur)-RU 13,875 10,209 3403 Russia Shekhovtsov
Russia et al. (2010)

21  Clonorchis sinensis-(ND)-Vietnam == Csin-(ND)-VN 14,461 10,209 3394 Vietnam Nghién clru nay

22  Clonorchis sinensis-(GD)-China  JF729303 Csin-(GD)-CN 13,879 10,209 3394 China Cai et al.

(2012)
23 Clonorchis sinensis-Korea JF729304 Csin-KR 13,877 10,209 3394 South Cai et al. (2012)
Korea
24 Clonorchis sinensis-(Jinju)-Korea MT607652 Csin-(Jinju)-KR 18,304 10,209 3391 South Kinkar et al.
Korea (2020)

25  Opisthorchis viverrini-Laos JF739555 Oviv-LA 13,510 10,206 3391 Laos Cai et al. (2012)

26  Opisthorchis viverrini-(KK)-Thailand == Oviv-(KK)-TH 14,046 10,200 3400 Thailand Nghién ctru nay

27  Opisthorchis felineus-(UstTula)-  EU921260 Ofel-(UstTula)-RU 14,277 10,218 3406 Russia Shekhovtsov
Russia et al. (2010)

28  Opisthorchis sudarikovi-(Swabi)- MK033132 Osud-(Swabi)-PK 13,641 10,197 3397 Pakistan Suleman et al.
Pakistan (2019)

29  Opisthorchis parageminus-(PC6)- == Opar-(PC6)-VN 13,540 10,224 3396 Vietnam  Nghién clru nay
Vietnam

30 Amphimerus sp.-(JM2019)- MK238506 AmpSP-(IM2019)-EC 15,151 10,179 3381 Ecuador Maetal.
Ecuador (2019)

31  Metorchis orientalis-(HLJ)-China KT239342 Mori-(HLJ)-CN 13,834 10,176 3392 China Na et al. (2016)
Schistosomatidae outgroup)

32  Schistosoma haematobium-(N10)- DQ157222 Shae-(N10)-ML 15,003 10,116 3365 Mali Littlewood et al.

Mali

(2006)

mtDNA: Mitochondrial genome; PCGs: Gen mé& héa protein (protein-coding genes); (=): Dang dang ky.

1173



CONG NGHE SINH HOC Y DUQC

KET QUA VA THAO LUAN
Hé gen ty thé cta san |4 phdi Paragonimus heterotremus (D2YB) va P. westermani (QT2) ca Viét Nam

Hé gen ty thé hoan chinh clia san Ia phdi P. heterotremus chiing D2YB (Phet-D2YB-VN) Ia vong DNA khép kin c6
d6 dai 16.268 bp va cla P. westermani chiing QT2 (Pwes-QT2-VN) la 14.779 bp. Ca hai hé gen déu c6 12 gen
ma héa protein gdm cox1-3, nad1-6, nad4L, atp6 va cob; 2 gen RNA ribosome ty th& (MRG) 14 rrnL (16S) va rnS
(12S); 22 gen RNA van chuyén (tRNA); va mot viing khéng ma héa (NCR), chiva nhiéu ciu tric 1&p dai (LRU,
long repeat unit) va lap ngan (SRU, short repeat unit). Ban dd hé gen mtDNA mach thdng mé& vong tai 5’ gen
cox3, cla Phet-D2YB-VN va Pwes-QT2-VN déu ¢ trat tw sdp xép: 5-cox3-H-cob-nad4L-nad4-QFM-atp6-nad2-
VAD-nad1-NPIK-nad3-S;W-cox1-T-rmL-C-rrnS-cox2-nad6-YL; S;L2R-nad5-GE-NCR[LRU-SRU]-3’. B4 dai va sép
xép gen trong viing ma hoéa ctia mtDNA & hai loai Phet-D2YB-VN va Pwes-QT2-VN co ban giéng nhau. Tuy
nhién, viing NCR clia 2 chlng/loai nay cé khac nhau va thé hién tinh da hinh (polymorphism) clia san 14 phdi b&i
sb lwong va kich thuwéc khac nhau clia cac cau truc 1&p dai (P. heterotremus D2YB cé 6 LRU/370 bp mdi don vi
va 5 SRU/114 bp m&i don vi va P. westermani QT2 c6 8 LRU/119 bp m&i don vi; 2 SRU/118 bp mbi don vi). Bac
biét, ciu trac lap dai LRU cta P. heterotremus (D2YB) deu chtra toan bd chubi nucleotide clia gen RNA van
chuyén amino acid glutamlne (tRNA Yy dinh vi & gitra cta mdi mot LRU, va dé ciing 1a mot dic diém cau tric méi
phat hién gan day & ving NCR cua loai san |4 phéi P. s. miyazakii (Le et al., 2022).

Phan tich pha hé cua san la phéi Paragonimus

Cay pha hé cla 32 ching/loai (liét ké & Bang 1) dwa trén phan tich chudi aa cdng hop clia 12 gen ma héa
protein bdng MEGA X dwoc trinh bay & Hinh 1. Trén cay pha hé c6 nhém phan dinh tach biét nhau: i) nhém thi
nhét 1a Troglotremata (ky hiéu TRO), gdm 15 chiing Paragonimus (ho Paragonimidae, phan bé Troglotremata) va
nhém thir hai la Opisthorchiata (ky hiéu 1a OPI) gém 16 chiing, trong d6 c6 4 chiing ctia Cryptocotyle, Haplorchis,
Metagonimus (ho Heterophyidae) va 12 chdng cla Clonorchis, Opisthorchis, Amphimerus va Metorchis (ho
Opisthorchiidae) thuéc phan bd Opisthorchiata; va iii) nhém th ba la chubi ngoai hop ctia loai S, haematobium
(ho Schistosomatidae). Két qua ciing cho thay cac chiing san la phdi cia Viét Nam va thé gi¢i dwoc phan thanh
hai phan nhém trong ho Paragonimidae vé&i hé sé tin twédng 100%, gdm toan bd cac ching cla loai P.
westermani (k& ca P. westermani chiing QT2 cutia Viét Nam) & mot phan nhém va phan nhém kia la tat ca cac
chlng cla tat ca cac loai Paragonimus con lai ctia thé gidi, k& c& P. heterotremus ching D2YB cua Viét Nam.
I-[ai phan nhém ciia Paragonimus trong nhanh phan loai ho Paragonimidae dwoc sap xép & vi tri “chi em” (sister)
rat rd rang.

Khoang cach di truyén giira cac ching/loai san la phdi Paragonimus

Trong nghién ctru nay, khoang cach di truyén (pairwise genetic distance) (KCDT) dwoc tinh toan dwa trén phan
tich chubi amino acid cong hop cta 12 gen mé hoa protein (3354-3406 aa) cia 15 chung/6 loai san la phi trong
ho Paragonimidae (liét ké & Bang 1). Sau loai bao gom: P. heterotremus cac ching cua Viét Nam va Trung Quéc;
P. westermani cac ching cla Viét Nam, Trung Quéc, Han Qubc va An D6; P. ohirai chiing cta Nhat Ban; P.
iloktsuenensis chling ctia Nhat Ban; P. skrjabini miyazakii chiing cia Nhat Ban; va P. kellicotti B&c My chiing ctia M.

Dwa vao gia tri KCDT, nhém cla loai P. westermani (8 chdng) chia thanh 3 phéan loai chinh: nhém phén loai P.
westermani Viét Nam (1 ching Viét Nam), nhém phan loai P. westermani Dc“mg A (2 chiing Trung Quéc va 2
chiing Han Quéc), nhom P. westermani Nam A/An D6 (3 ching An D). Két qua phan tich cho thdy, KCDT noi
loai cla loai P. heterotremus gitra 2 chiing Viét Nam (D2YB va LC) va Trung Quéc (GX) la rat thap (0,48-1,09%)
cling giébng nhw KCDT nodi loai P. westermani clia nhém Déng A gitva 4 ching clia Trung Québc va Han Quéc
(dog1, dogZ Bogil va Haenam) la (0,15-1,09%), trong khi d6, KCDT néi loai P. westermani ctia nhém Nam A gitva
3 ching ctia An D6 (Type |, AP va IND2009) Ia rat cao (3,25-6,23%). Ching QT2 (Viét Nam) tuy cung loai P.
westermani, nhwng gia tri KCDT ndi loai ctia chiing nay so v&i nhém Déng A 1a 3,94-4,51% va so véi nhém Nam
A (An Do) 14 rat cao (12,1-12,7%) (Bang 2). Gia tri KCDT néi loai cia P. westermani trong nhém 3 chiding ctia An
D6 c6 bién thién manh, dat 6,23% gitra chiing Type | va AP va 4,16% gitra ching AP va IND2009. Tuy dwoc coi
Ia hai loai, nhwng gia tri KCDT gitra loai P. ohirai va P. iloktsuenensis chi l1a 0.79%, m&c twong dwong ndi loai
vdn co clia cac chang trong mét loai P. heterotremus. Hai loai P. ohirai va P. iloktsuenensis dwgc xac dinh lai la
ddng danh (synonymy) trén co’ s& phan tich mtDNA va don vi ma hoéa ribosome (Le et al., 2023).

Gi4 tri KCDT ngoai loai cao nhét la gitra loai ddng danh P. ohirai/P. iloktsuenensis v&i P. westermani nhém An Do
(19,93-21,23%) va thap nhét 1a gitra P. heterotremus v&i P. skrjabini miyazakii, chi 1a 12,20-12,47%. Diéu déc
biét cha y 1a, KCDT néi loai cia P. westermani gitba nhém 3 chiing ctia An D6 (nhém Nam A) véi nhém 5 chiing
DPoéng A (Trung Quéc va Han Quéc) va ca Viét Nam la xap xi 11,5% dén 12%, mét gia tri twong dwong véi KCDT
ngoai loai gitba P. heterotremus v&i P. skrjabini miyazakii (Bang 2).
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009

Hinh 1. Cay pha hé ML cua 32 chung/loai cia cac ho Paragonimidae, Heterophyldae Opisthorchiidae va ngoai hop
Schistosomatidae. Phan tich pha hé dua trén sép xép cdng hop amino acid ctia 12 gen ma héa protein béng phwong phap
ML (“tiép can cuc dai’, maximum-likelihood) vé&i 1000 1an I&p lai. Schistosoma haematobium (ho Schistosomatidae) 14 nhém
ngoai hop (outgroup). Hién thi trén mdi nhanh/nhém la gia tri hé sb tin twdng (bootstrap). NUt co ban cta phan bod
Troglotremata (TRO) va Opisthorchiata (OPI) dwgc danh dau bang vong tron nho tai nut phan nhanh. Mi Ién chi cac chﬂng/loéi
Paragonimus ctia Viét Nam, ddi twong chinh clia nghién ctru nay O’ méi chudi, V|et tét 4 chir du tién 1a ky hiéu loai, tlep dén la
chiing (néu cé, trong ngoac), tiép theo la ky hiéu hai chi cai cla quéc gia, noi mau dwoc phan lap va cong bé, cudi chudi 1a sé
dang ky Ngan hang gen (Bang 1). Thanh ty I& dai dién cho sé lwong thay thé trén m&i nhanh (0.09 = 9/100).

Bang 2. Khoang cach di truyén giira cac chiing cta Viét Nam véi cac ching/loai ciia Paragonimus
trong ho Paragonimidae

Chung/Loai 1 2 2 4 5 6 7 8 9 10 11 12 13 14

1 Phet-(D2YB)-VN

2 Phet-(LC)-VN 0,48
3 Phet-GX-CN 0,85 1,09
4 Pwes-QT2-VN 17,13 1742 17,06

5  Pwes-(dogl)-CN 1716 17,41 17,01 4,00

6  Pwes-(dog2)-CN 17,16 17,42 17,02 3,94 0,15

7 Pwes(3n)Bogi-kR. 17,35 17,60 17,21 430 | 088 088

Pwes(2n)-
Haenam-KR

9 Pwes-(Typel)-IN 18,76 19,01 18,65 12,10 11,21 11,12 11,20 11,44

17,73 17,98 17,59 4,51 1,09 1,09 0,21

10 Pwes-(AP-IN 1919 1944 19,19 1270 11,53 1151 11,49 11,69 | 6,23
11 IF,’\‘WES'('NDZOOQ)' 1774 17,99 17,70 1243 11,91 11,90 1209 1232 | 325 4,16

12 Pohi-(Kino)-JP 14,72 14,93 14,51 19,01 18,90 18,90 19,10 19,45 21,05 21,04 19,93
13 Pilo-(Amami)-JP 14,89 15,10 14,68 19,16 19,05 19,05 19,25 19,56 21,16 21,23 20,08 0,79

14 Pmiy-(Oku ST1)-JP 12,24 12,47 12,20 17,42 17,45 17,49 17,57 17,95 19,17 19,26 18,07 1479 1490
15 Pkel-(Ozark)-US 13,22 13,40 13,09 17,63 17,01 16,95 17,21 17,55 18,94 19,26 18,10 15,03 1517 13,33

Khoang cach di truyén noi loai/phan loai clia P. heterotremus va P. westermani (phan nhém Déng A va phan nhom Nam A/An
Do) duoc dong khung; KCDT ndi loai clia P. westermani cta chiing Qt2 Viét Nam v&i phan nhém Dong A va phan nhém Nam
A/An Bo dwoc boi dam con so va KCDT néi loai cGia P. westermani cGia phan nhém Nam A/An D6 véi phan nhém Baong A va
Viét Nam dwoc boi nén. Mot sbé gia tri khac dwoc bdi mau dé theo dbi.
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Nghién ctru gidi trinh tw toan bod mtDNA va trat tw gen, cAu tric gen cla san la phdi Paragonimus rat quan trong
nham cung cap hiéu biét gen/hé gen, tién héa, chi thi phan ti cho nghién ctru phan biét loai, di truyén quan thé
va pha hé tién hoa. V&i div liéu mtDNA cha P. heterotremus ching D2YB (Viét Nam) va P. westermani chidng
QT2 (Viét Nam), hién nay, ho Paragonimidae da c6 15 mtDNA hoan chinh dwoc céng bd va st dung di liéu
(Bang 1). Ciing giéng nhw mot sO loai san det trwdc day, mtDNA cla P. heterotremus chung D2YB va P.
westermani ching QT2 ¢ trat tw sap xep gen, st dung gen, bd ma ATG/GTG dé khai dau va TAA/TAG dé két
thdc gen méa héa protein dwoc biét cho dén nay. Tuy nhién vung NCR ctda mtDNA cé mét so khac biét dac treng.
Do khai thac cong nghé NGS nén NCR cula ca hai loai dwgc thu nhéan va do 1a do dai va cAu tric dich thue cla
ching. Céc cAu tric 13p dai va ngan dwoc phéat hién trong vung NCR cla ca P. heterotremus (D2YB) va P.
westermani (QT2) trong nghién cu nay, cung duoc thdy & P. s. miyazakii (Le et al., 2022) va P. ohirai/P.
iloktsuenensis (Le et al., 2023) va nhiéu loai san det khac, tao nén da hinh (polymorphlsm) cau truc va kich thwéc
mtDNA dai ngan khac nhau Nghlen ctu pha hé céc loai ho Paragonlmldae va cac ho lién quan (Heterophyldae
va Opisthorchiidae) theo cong bd cla Le et al. (2022; 2023) va & nghlen clru nay deu da chi ra la cé hai nhém
loai c6 quan hé “déng vi’ (monophyly) dé la phan nhom P. westermani riéng biét sap xep & vi tri “chj em V@i phan
nhém cac loai Paragonimus khac tao nén cla thé gidi. Cay pha hé ciing cho thay suw sép xép “léch vi” (paraphyly)
va “da vi" (polyphyly) cla cac loai va cac chi cé trong ho Heterophyidae va Opisthorchiidae cla phan b
Opisthorchiata.

Khodang céach di truyén clia cac ching/loai san la ph0| Paragonimus trong ho Paragonlmldae phan anh mot sé nét
d&c trung cla riéng ho nay. D6 1a KCDT néi loai ctia phan nhém P. westermani Nam A cua céac chdng An D6 véi
cac chung clia phan nhém P. westermani Bong A (Viét Nam, Trung Quéc va Han Quéc) rat cao, twong dwong
v&i gia tri KCDT ngoa| loai gitra P. heterotremus va P. heterotremus v&i P. skrjablnl miyazakii. Sy bién déng dac
biét trong di truyén cua cac ching & An D6 cla loai P. westermani da dwoc mot sb nghlen ctu dé cap (Dew et
al., 2013; Blair et al., 2022) va c6 thé cho phép tinh dén cac phan dong tién hoa cla quan thé P. ‘westermani & An
Do sau sac hon so voi quan thé P. westermani & Dong va Bong-Nam A. Nhirng nét déc trung vé di truyen va cu
trac cia mtDNA cla san la phdi Paragonimus va cta ho Paragonimidae, KCDT va bién dbi di truyen néi loai va
ngoai loai cua chung, cho phép lam dich khai thac cho nghién ctru di truyén quan thé, pha hé, nguén goc tién
hoa ctia san 14 phéi Paragonimus, ddng thei di liéu gen hoc ty thé ctia ching dwoc st dung cho phat trién chan
doan, dinh hwéng nghién ctru thAm dinh loai/giébng/ho ki sinh tring déng vat lay sang ngudi.

KET LUAN

Toan bo mtDNA cla san la phdi P. heterotremus (D2YB, Viét Nam) va P. westermani (Qt2, Viét Nam) dugc thu
nhan bang phwong phap gidi trinh ty théng thuong va thé hé méi (NGS). Pha hé cua 32 chung loai, trong do6 co
15 chung/loai Paragonlmus duwoc xay dwng va xac dinh cd hai phdn nhém riéng biét trong chi Paragonlmus
Khoang cach di truyén ctia cac chang/ lodi co nhirng nét riéng biét tao nén sw déc trwng di truyén ctia nhém séan
l& phdi trong I&p San l4 (Trematoda).

Loi cam on: Nguyén Thi Khué duoc tai tro boi Chuong trinh hoc béng sau tién st trong mede cia Quy Péi moi sang tao
Vingroup (VINIF), md so VINIF.2023.STS.85.
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PHYLOGENETIC ANALYSIS AND GENETIC DISTANCE ESTIMATION
OF PARAGONIMUS LUNG FLUKES OF VIETNAM USING DATA FROM
THE COMPLETE MITOGENOMES

Nguyén Thi Khué'?, D6 Thi Roan'?, Pham Thj Khanh Linh*,
Poan Thi Thanh Hwong"?, Pham Ngoc Doanh®, Lé Thanh Hoa'?

YInstitute of Biotechnology, Vietham Academy of Science and Technology
’Graduated University of Science and Technology, Vietham Academy of Science and Technology

®Institute of Ecology and Biological Resources

SUMMARY

Using Sanger and next-generation sequencing (NGS), the mitochondrial genome (mtDNA) of the Vietnamese
lung flukes Paragonimus heterotremus (strain D2YB) and P. westermani (strain QT2) was determined and are
16,268 bp/D2YB and 14,779 bp/QT2 in length, respectively. There are 12 protein-coding genes (PCG); 2
mitoribosomal genes (MRG); 22 transfer RNA genes (tRNAs); and a non-coding region (NCR) with multiple
long (LRU) and short repeats (SRU) structures. Phylogenetic analysis was performed using the concatenated
amino acid sequences of all 12 protein-coding genes from 32 strains/species, including families Paragonimidae
(15 sequences), Heterophyidae (4 sequences), Opisthorchiidae (12 sequences) and a sequence of Schistomatidae
(as an outgroup). The phylogenetic tree clearly identified two subgroups among the Paragonimidae: one having
only P. westermani species and another comprising all other worldwide Paragonimus species. Pairwise genetic
distance (GD) estimation reveals that the highest GD value is between the synonymous P. ohirai/P.
iloktsuenensis and P. westermani of the Indian group (19.93-21.23%), while the lowest between P. heterotremus
and P. skrjabini miyazakii, only 12.20-12.47%. The intraspecific GD value, between the South Asian P.
westermani subgroup (Indian strains) and the East Asian P. westermani subgroup (Vietnam, China, and Korea
strains) is particularly high (12.1-12.7%), matching the interspecific GD value between P. heterotremus and P.
heterotremus and P. skrjabini miyazakii. Paragonimus' genetic characteristics, mtDNA structure, and genetic
distance make it an exploitable target for population genetics, phylogenetic and evolutionary studies, as well as
the development of diagnostics and research orientation to evaluate species/genus/families of zoonotic parasites.

Keywords: Mitogenome (mtDNA), Paragonimidae, genetic distance, phylogeny, lung fluke Paragonimus.
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HIEU QUA S DUNG OXY NONG PO THAP TRONG NUOI TRUONG
THANH NOAN NON TRONG ONG NGHIEM cO BUOC TIEN TRUONG
THANH (CAPA-IVM) & BENH NHAN PCOS: NGHIEN CU’U THU NGHIEM
CHIA NOAN

Tran Quéc Viét Pham Hoang Huy , Lé Hoang Anh1 Pham Du’o’ng Toan Nguyén Lé Duy
Vi Thi Lan Anh’, Le Long H6', Lé khac Tién'?®, H6 Manh Tu’o’ng Vu’o’ng Th| Ngoc Lan*

LVFMD Phu Nhuén, Bénh vién My Buc Pha Nhudn, Thanh phé Hé Chi Minh
IVFMD, Bénh vién My Birc, Thanh phé Hé Chi Minh
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“Khoa Phu San, Pai hoc Y Duroc Thanh phd HS Chi Minh

TOM TAT

Truéng thanh nodn non trong 6ng nghi¢ém (IVM) la phuong phap hd trg sinh san chia yéu duoc &p dung trén
nhoém bénh nhan mac hoi chung budng trimg da nang (PCOS) nham giam tac dung phu va rui ro lién quan dén
qua kich budng trang. Hé thong IVM méi c6 budc tién nudi cay truong thanh (CAPA-IVM) da dugc ching
minh la c6 hi¢u qua cai thi¢n tiém ning cua nodn. Hién tai, CAPA-IVM khong kiém soét nong do OXy, tuong
ung voi nong do oxy khi quyén (20%). Nghlen ctru nay dugc thuc hien nham danh gia hiéu qua nudi ciy noan
non vai nong do oxy thap (5%) so véi ndng d6 oxy khi quyén (20%) trong ca hai budc cua quy trinh CAPA-
IVM & nhém bénh nhan PCOS. Céc phtic hop nodn va té bao hat (COCs) tir 20 bénh nhan dugc chia ngiu nhién
thanh hai nhém: ndng do oxy thip (5%) va ndng d6 oxy khi quyén (20%). Cac COCs nay duoc nudéi CAPA-IVM
trong ti cdy benchtop BT37 (Origio, Pan Mach) va sit dung hdn hop khi tron thuong mai tuong ng. Két cuc
chinh 1a sé luong nodn truéng thanh. Cac két cuc phu bao gdm sé lugng nodn thu tinh 2 tién nhan (2PN), sb
lwong phdi nang va phdi nang loai tdt, sé lwong phdi trit va dong hoc phat trién phoi. Két qua cho thay, sb luong
nodn trudong thanh Va s6 lwong nodn thu tinh thdp hon c¢6 y nghia théng ké & nhém sir dung ndng d6 oxy thép so
v6i nhom st dung nong d6 oxy khi quyen (dat ty 1€ 53,6% va 33% so voi 65,8% va 47,8% véi P < 0,05). Nhom
nong d6 oxy thp c6 sé phoi nang, sO phoi nang loai t6t va sO phdi trir thdp hon so v&i nhém ndng do oxy khi
quyén, nhung khong c¢6 ¥ nghia thong ké. Bong hoc phat trién phoi la twong ty nhau gitra 2 nhém. Day la nghién
clru dau tién khao sat tic dong cua ndng do oxy thap dén sy truong thanh trong dng nghiém cua nodn ngudi
trong hé thong CAPA-IVM. Nong d6 oxy khi quyén nén 1a Iya chon tdi wu dé nudi cay CAPA-IVM trén nhom
bénh nhan PCOS.

Tir khod: CAPA-IVM, hdi ching budng trimg da nang (PCOS), IVM, ndng do oxy, phitc hop nodn - té bao hat (COCs).

MO DAU

Thu tinh trong 6ng nghiém (In vitro fertilization-IVF) dwgc phat trién béi Edwards va Steptoe vao nam 1978 béng
cach thu nhan noén treéng thanh tir nang vwot trdi trong chu ky kinh nguyet tw nhién. Muc tiéu chinh cta IVF la
c6 tré sinh song khée manh nén tap trung vao viéc t&i wu héa hiéu qua va giam thleu thoi gian diéu tri. Do do,
hién nay IVF st dung kich thich budng tring vé&i nhidu lidu gonadotropin dé tang sé lwgng noén thu nhan nham
lam ting sb lwong phdi khd dung. Cac phdi nay cé thé dwoc siv dung cho chu ky chuy&n phoi twoi hodc duoc
déng lanh bdng phwong phap thuy tinh hoa cho chu ky chuyén phéi trir. Tuy nhién, viéc s& dung nhiéu liéu
gonadotropin gay tén kém va dé& dan dén nguy co mac hodi chirng qua kich budng tring (Ovarian
Hyperstimulation Syndrome-OHSS), d&c biét & bénh nhan méc hoi chirng budng trirng da nang (Polycystic Ovary
Syndrome-PCOS) (Brinsden et al., 1995).

Mbt phwong phap tiép can khac, dwgc goi la nudi trwdng thanh noan non trong dng nghiém (In vitro maturation-
IVM), da dwoc Robert Edwards trinh bay vao nam 1965. Trong IVM, phtrc hop nang nodn chwa trwedng thanh
(Cumulus-oocyte-complexes-COCs) tir cac nang cé hdc nhé dwoc thu nhan ma khéng hodc st dung téi thiéu lidu
gonadotropln Nhitng COCs nay sau dé dwoc nudi cdy in vitro cho dén khi chiing dat dén giai doan metaphase Il
(nodan MIl) dé tao phoi (Edwards, 1965; Paulson et al., 2016; Vuong et al., 2019). IVM c6 mét sb wu didm so voi
IVF théng thwdng, bao gom thoi gian didu tri ngan hon, giam chi phi thubc, thuan tién hon cho bénh nhan va
quan trong nhét Ia khéng gay ra OHSS déc biét dbi véi nhitng bénh nhan PCOS c6 nguy co cao méc OHSS sau
kich thich budng trirng trong IVF (Das et al., 2014; Vuong et al., 2019; Vuong et al., 2020; Teede et al., 2023).
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Hé thdng IVM méi c6 buéc tién nubi cdy trwdng thanh (CAPA-IVM) duoc gidi thiéu béi Sanchez va cong sw vao
nam 2017, da duwoc chirng minh gidp cai thién tiém nang clia nodn sau nudi trwdng thanh théng qua sw déng bo
trwéng thanh nhan va trudng thanh té bao chat (Sanchez et al., 2019; Vuong et al., 2020). Trong d6, C-type
natriuretic peptide (CNP) 1a yéu t6 sinh ly chinh trong nang nodn & nguwoi, dwoc thém vao budc nudi cay tién
trwdng thanh noan (CAPA) va hoat dong nhu mét chat (e ché phan bao, ngdn nglra sw trwdng thanh tw phat cta
noan. Sau d6, amphiregulin (AREG) (phéi t& giébng véi yéu t tang trudng bidu bi (EGF) trong giai doan rung
trirng), dwoc thém vao bwédc nudi cdy trwdng thanh noan (IVM), da dwoc chirng minh la cé tac dong tich cwc dén
sy trwdng thanh cla noan (Akin et al., 2022). Ty I& noan trwéng thanh khi s&¢ dung CAPA-IVM & bénh nhan
PCOS hodc bénh nhan co sb lwgng nang noan thr cp (Antral Follicle Count-AFC) cao da dwoc bao céo 1a 62-
64,3% (Sanchez et al., 2019; Vuong et al., 2020).

Noéng dé oxy trong hé théng nuéi cdy nodn va phdi thuong dwoc duy tri & hai mirc: ndng dé oxy thap (5%) va
ndng do oxy khi quyén (20%). Vé mat sinh ly, dwong sinh san clia con ngudi va dong vat cé vi cé ndng dd oxy
thap, dao déng tir 1,5% dén 8,7% va dich nang noan chra 1% dén 5% oxy (Whitty et al., 2021). Diéu nay dat ra
cau héi, nodn va phoi ngudi in vitro cé thé phat trién tdi wu trong nhirng didu kién twong tw sinh Iy tw nhién hay
khéng? Mac du, hién nay da c6 nhiéu nghién ctru v& anh hwdng ctia néng dd oxy dén két qua IVM va phéi hoc
nhwng cac nghién clru van chwa c6 di co s& dé dwa ra két luan vé ndéng do oxy tdi wu. Hé thdng CAPA-IVM
dang str dung ndéng dd oxy trong khi quyén va thiéu dir liéu vé& &nh hwéng clia ndng dd oxy thap trong CAPA-IVM
trén ngwoi. Do do, nghién cteu thi diém chia nodn ndy dwoc thwe hién nham tra 1oi cho cau héi nghién ctru: “Str
dung néng dd oxy thap (5%) va ndng do oxy khi quyén (20%) trong nuéi trwdng thanh nodn non in vitro & chu ky
CAPA-IVM mang lai hiéu qua khac nhau nhw thé ndo v& kha nang trwdng thanh noan va tiém nang phat trién
phdi trén nhéom bénh nhan PCOS?”

VAT LIEU VA PHUONG PHAP

Thiét ké nghién ciru

Nghién cteu thi diém chia noan (NCT06087354) duwoc thic hién tai Bénh vién My Dirc Phi Nhuan, TPHCM tw
ngay 09/11/2023 dén 22/5/2024. Nghién ciru da dwoc chap thuan béi hdi dong dao dire trong nghién clvru y sinh
hoc Bénh vién Da khoa My Birc, TPHCM (M& so 11/23/DD-BVMD, ngay 12/10/2023) va dwoc thuc hién theo
nguyén tac thuc hanh 1am sang tot va tuyén bo Helsinki 2002. Tat ca bénh nhan tham gia nghién ctru deu duwoc
tw van vé nghién ctru va dong y tham gia nghién ctru.

nh nhan PCOS
dieu tri CAPA-IVM
Tisu chudn nhan: h . Tiéu chuén loai:
18u chuan nhan: - Tinh tring yéu néing (SMF),
-PCOS tinh tring tha thuét
- =37 tuoi - Xin nodn
- 220 cum noan sau choc hit - Xét nghigm di truyén tidn
J klam té (PGT)
y
Béing y tham gia
nghién clu
Nhom 1 Nhém 2
CAPA-IVM Chia noan ngéu nhién CAPA-IVM
& ndng db oxy 5% & nbng dd oxy 20%
4 4
Banh gia noan trwdng Danh gia noan trdmg
thanh thanh

ICsI

ICsl

e ]
hd
Banh gia thy tinh Banh gia thy tinh

Banh gia phéi ngay 3

Banh gia phéi ngay 3

i

Banh gia phéi ngay 5 Banh gia phéi ngay 5
hd
Chuyén phéi tr

Hinh 1. So d6 nghién ctru tong thé
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Dan s6 nghién clru

DPéi twong tham gia nghién ctru 1a nhirng bénh nhan trong do tudi 18-37 mac hoi chirng budng trirng da nang (cé
25 nang véi dwéong kinh 2-9 mm trong toan bd budng trirng va/hodc thé tich budng trirng tang > 10 mL (Group,
2004)) va c6 tir 20 COCs tré [én dwgc thu nhan sau choc hat (ovum pick-up-OPU). Tiéu chuén loai 1a chu ky xin
noén, chu ky xét nghiém di truyén tién 1am té (Pre-implantation genetic testing-PGT) va cac treong hop cd tinh
tring yéu nang (Severe male factor-SMF) c6 mat d6 <1 triéu tinh tring/mL, kha n&ng di chuy&n <10% va tinh
trung tlr thd thuat choc hut tinh trung tr mao tinh hoan qua da/thu nhan tinh trung t tinh hoan (Percutaneous
Epididymal Sperm Aspiration-PESA/ Testicular Sperm Extraction-TESE). Trong lan thdm kham dau tién, bénh
nhan sé& dwoc cung cap théng tin v& nghién ctru va nhitng bénh nhan ddng y tham gia sé& ky vao don déng y
tham gia nghién ctru.

Can thiép va danh gia

Sau choc hat nodn non, COCs dwoc thu nhan tlr méi bénh nhan dwoc chia ngéu nhién vao mét trong hai nhom:
nudi cdy & ndng do oxy thap (5%) hoac & ndng dd oxy khi quyén (20%) trong c& hai budc cla quy trinh CAPA-
IVM. Nghién cteu st dung ta cay benchtop BT37 (Origio, Dan Mach) va st dung hén hop khi tron thwong mai
twong (rng v&i tirng diéu kién nudi cay.

Choc hut nodn non (ovum pick-up-OPU)

Trong lan kham dAu tién, bénh nhan dwoc siéu am dé& xac dinh AFC va ndng d6 hormone khang Miillerian (Anti-
mullerian hormone-AMH). Bénh nhan dwoc chdn doan mac PCOS (Group, 2004) va duoc sang loc cac tiéu chi
da diéu kién tham gia nghién ctru. Nghién ciru khéng st dung gonadotropin trong didu tri 1 dwa trén két qua cla
ther nghiém lam sang trwdc day (NCT05600972). Theo do, viéc sap xép lich kham va choc hat no&n non dugc
linh hoat, phu thuéc vao thoi gian phi hgp ctia bénh nhan va bac si. Quy trinh choc hat nodn non gibng nhau dbi
v&i tAt ca bénh nhan, nhu da dwoc mé ta trong nghién ciru treée day (Vuong et al., 2020).

Thu nhan va phan chia noén

COCs tir dich nang dugc thu nhan bang cach quan sat dwéi kinh hién vi soi ndi. Sau do, tat ca dich nang duoc
dd vao phéu loc dé kiém tra 1an cudi xem cé bat ky COCs nao bj bd sét hay khéng. Sau OPU, tat cd COCs duwoc
rira trong méi trwéng dém (global® Collect®, Life Global, USA) va dwoc phan chia ngau nhién vao 2 nhém: nhom
ndng dd oxy thdp hodc ndng dd oxy khi quyén. COCs dwoc danh gia hinh thai va dwoc phan loai la dwoc bao
quanh hoan toan khi cé it nhat ba I&p té bao cumulus bao boc hoan toan nodn hodc dwoc bao quanh mot phan
khi chi m6t phan nodn dwoc bao phl béi cac té bao cumulus, nhw mé t& clia Sanchez va céng sy (Sanchez et
al., 2019). Cac nghién ctvu da dé cap réng nodn chi dwoc bao quanh mét phan bdi cumulus dan dén kha nang
trwdng thanh va phdi kém hon (Sanchez et al., 2019). Cac nodn dwgc bao quanh hoan toan va cac noan duoc
bao quanh mét phan cumulus dwoc chia déu cho 2 nhém. No&n khdéng c6 cumulus xung quanh sé dwoc loai bd.

Nudi cdy CAPA-IVM va tiém tinh tring vao bao twong noan (Intracytoplasmic sperm injection-ICSI)

Nghién ctru str dung t}] cly benchtop BT37 (Origio, Dan Mach) v&i hén hop khi trén thwong mai twong tng voi
tieng dieu kién nudi cay (IVF Trigas Cylinder, Thai Special Gas Co., Ltd, Thai Lan) cho ca nhém oxy thap (7%
CO3, 5% O, 88% Ny) va oxy khi quyén (7% COz, 20% O, 73% Ny).

Mbi trwdng tién trwdng thanh (bwédc CAPA), bao gdm méi trwong IVM (MediCult IVM System, ORIGIO, Ban
Mach), dwoc bd sung hormone kich thich nang noan tai t6 hop (rFSH) 1 mlU/mL (Puregon, MSD, Australia),
insulin 5 ng/ mL (Insulin human, Sigma-Aldrich, Btrc), estradiol 10 nmol/L (Estradiol, Sigma-Aldrich, Bc), albumin
huyét thanh ngwéi 5 mg/mL (Human Serum Albumin, SAGE, Dan Mach) va CNP-22 25nmol /L (C-type natriuretic
peptide 1-22, Tocris, UK), dwoc phii dau va can bdng qua dém.

COCs duwoc rira va nudi cay trong méi trudng CAPA, véi 5-10 COCs trén 500 uL méi trudng trong dia 4 giéng
(Nunc™, ThermoFisher Scientific, Hoa Ky) (Sanchez et al., 2019; Vuong et al., 2020). Sau d6, cac dia ciy dwoc
nudi cay trong ti cdy twong trng v&i nhém ndng d6 oxy th&p hodc oxy khi quy&n dé& nudi cdy CAPA trong 24 gio.
Sau khi nuéi cay tién trwdng thanh, COCs duogc riva sach va chuyén sang méi trudng trwdng thanh (bwdc IVM)
bao gdm méi trwdng IVM, dwoc bd sung rFSH 100 miU/mL, insulin 5 ng/mL, estradiol 10 nmol/L va AREG tai t6
hop & nguwoi 100 ng/mL (Recombinant Mouse Amphiregulin Protein, R&D Systems, USA) va nudi ciy thém
30 git» & 37°C, c6 phu dau. Viéc chuén bi bwéc IVM cho 2 nhém ciing twong tw nhw bwéc CAPA néu trén.

Sau 30 gi¢& nudi cdy IVM, noan dwoc tach bé cumulus va trang thai trwdng thanh ctia nodn dwoc danh gia dudi
kinh hién vi dao ngwoc. Noan triwdng thanh dwoc xac dinh la nhitng noan da dat dén giai doan metaphase I
(MII) dwa trén sw xudt hién cla th& cwc tht nhat. Noan trwdng thanh dwoc thu tinh bang k§ thuat ICSI va nudi
cy trong ti nudi cay co tich hop camera quan sat lién tuc (timelapse incubator-CCM-iBIS, Astec, Nhat Ban) &
37°C, 6% CO, va 5% O c6 phi dau. Kiém tra thu tinh dwoc thyc hién 16-18 gio' sau khi ICSI tuan theo dong
thuéan Alpha-ESHRE 2011. Danh gia phdi ngay 3 dwoc thic hién vao luc 68 + 1 gio sau ICSI, dva trén sw déng
thuan Istanbul. T4t ca ph6i dwoc nudi cy dén giai doan phoi nang. Banh gia phdi nang duoc thuc hién & thoi
diém 116 + 2 gi& sau ICSI theo ddng thuan ctia Gardner 2016.
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DPong hoc phat trién phdi dwoc danh gia cac thong sé theo hwéng dan Hiép héi Sinh sén va Phéi hoc chau Au-
ESHRE nam 2020 bao gdm: th&i gian téng xuat thé cuc thir 2 (tPB2), thoi gian 2 tién nhan xuét hién (tPNa), thoi
gian 2 ti&n nhan bién mét (tPNf), thoi gian phéi phan chia tlr 2-8 t& bao (t2-t8), thdi gian phdi bat dau nén (tSC),
thoi gian phéi nén hoan toan (phéi dau-tM), thei gian bat dau hinh thanh phéi nang (tSB) va thei gian phdi nang
né rong (tEB). Ngoai ra, ty |& phéi nang bat thwérng phan chia (Direct cleavage-DC) & chu ky phan bao th nhat
(DC1) va chu ky phan bao thv hai (DC2) cling dwoc so sanh & 2 nhém. Phéi nang dwoc dong lanh bang phwong
phap thuy tinh héa (Cryotech, Nhat Ban).

Chuyén phéi déng lanh (Frozen embryo tranfer-FET)

Trong chu ky FET, ndi mac tl cung dwo’c chudn bj béng cach s dung estradiol valerate dwérng ubng 8 mg/ngay
bat dau tr ngay thir 2 hoac thir 3 clia chu ky kinh nguyét. D6 day ndi mac t&r cung dwoc theo ddi tlr ngay thir 6
tré di va bat dau st dung progesterone am dao khi d6 day ndi mac ttr cung dat 28 mm. Chuyén ph0| nang duwoc
thwc hién vao ngay th(r 6 sau khi bat dau sl dung progesterone Estradiol va progesterone duwoc st dung dé ho
tro hoang thé sau chuyén phdi cho dén tuan th 7 cta thai ky. Nong d& hCG huyét thanh dwoc do 2 tuan sau khi
chuyén phéi va néu dwong tinh, siéu am tt cung duoc thye hién khi thai dwoc 7 va 12 tuan.

Két qua nghién ctru

Két qua chinh cta nghlen ctru 1a sb lwong nodn trwéng thanh. Két qua phu bao gdém ket quéa phoi hoc va két qua
lam sang. Cac ket qua vé phdi hoc bao gém sd nodn dwoc thu tinh 2 tién nhan (2PN), sd phoi nang, sd phoi nang
chét lwong tét, sb phdi nang déng lanh va dong hoc phat trién phoi. I§et qua lam sang bao gom xét nghiém thai
dwong tinh B-hCG 14 ngay sau chuyén phdi, thai lam sang, ty I& lam t6, thai ngoai tlr cung va da thai.

Phan tich théng ké

D@ liéu dwoc trinh bay béng cach st dung sb liéu thdng ké md ta (gia tri trung binh va d6 léch chuan cho cac
bién phan phdi chun ho&c trung vi va lién vang [IQR] cho cac_ bién phan phdi khéng chuan). Bién phan loai dwoc
trinh bay duéi dang sb (%). Sw khac biét gitka cac nhom vé& két qua chinh va phu dwoc phan tich bing the
nghiém chinh xac cua Fisher (cac bién phan loai), dwoc bdo céo la cac gla tri rdi ro twong ddi (RR) va khoang tin
cay (Cl) 95%. Gia tri p <0,05 la duwoc xem la cé y nghia théng ké cho tat ca cac thir nghiém.

KET QUA VA THAO LUAN

Dan s6 nghién clru

T ngay 9/11/2023 dén ngay 22/5/2024, tong cong 20 bénh nhan mac PCOS da dwgc tham gia vao nghién ctru
(tudi trung binh 31,4 + 3,2 tudi, chi sb khéi co thé trung binh 22,6 + 2,5 kg/m ) Thoi gian vé sinh trung binh la 2

n&m, tat cd bénh nhan déu thuc hién CAPA-IVM l&n dau va 3/4 1a vo sinh nguyén phat. Téng céng c6 554 COCs
dwoc thu nhan (276 & nhém oxy thap va 278 & nhém oxy khi quyén).

Két qua noan trwéng thanh va phéi hoc

Khi dwoc phan tich theo COCs, s6 lwgng nodn trwdng thanh va sé lugng non thu tinh 2PN thép hon ¢ ¥ nghia
thong ké & nhém nong do oxy thap so v&i nhdm nong do oxy khi quyén. Sb lwong phdi nang, phoi nang tot va
phdi nang déng lanh cling thap hon & nhém oxy thap, nhwng sy khac biét so véi nhém oxy khi quyén khéng dat y
nghia thong ké (Bang 1). Nhirng két qua twong ty cling dat dwoc khi di liéu dwoc phan tich trén co sé tirng
bénh nhan (Bang 2).

Bang 1. Két qua phoi hoc trén tirng phirc hop nodn-cumulus (COCs)

Pac diém 5% O, (N = 276) 20% O, (N = 278) RR (95% CI) P-value
Noén trwéng thanh, n (%) 148 (53,6) 183 (65,8) 0,81 (0,71-0,94) 0,004
Noan thu tinh 2PN, n (%) 91 (33) 133 (47,8) 0,69 (0,56-0,85) <0,001
Phéi nang, n (%) 31(11,2) 46 (16,5) 0,68 (0,44-1,04) 0,07
Phoi nang tét, n (%) 8(2,9) 14 (5) 0,58 (0,25-1,35) 0,2
Phoi nang dong lanh, n (%) 31(11,2) 46 (16,5) 0,68 (0,44-1,04) 0,07
Tirviét tat: Cl, confidence interval; RR, relative risk.
Bang 2. Két qua phoi hoc trén méi bénh nhan

Dic diém 5% O, (N = 20) 20% O, (N = 20) P-value
Phirc hgp nodn-cumulus 14 [12; 16] 14 [11; 16] 0,902
Sé lwgng noan trwdng thanh 8[6; 9] 9[7;11] 0,058

Ty 1& noan trwdng thanh, %

57,3 [45,0;64,4]

67,7 [57,5;78,1]

0,029
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Noén thu tinh 2PN 413; 6] 7104;9] 0,036
Phéi nang 2[1;2] 2[1; 3] 0,357
Phoi nang tbt 0[0; 1] 1[0; 1] 0,121
Khong phdi?, n (%) 4 (20,0) 3 (15,0) 0,680
Phéi nang déng lanh 2[1; 2] 2[1; 3] 0,357

Gia trj: trung vj [tr phan vj 1; tr phan vj 3], hodc sé luong bénh nhan (%).
?S6 bénh nhan khong c6 phdi nang & méi nhém, trong dé cé 2 bénh nhén khéng cé phéi nang dé chuyén & ca hai nhém.
Két qua dong hoc phat trién phdi CAPA-IVM & 2 nhém diéu kién nuéi cay

Cac thong sb dong hoc phat trién phoi 1a twong dwong nhau khi nudi cdy CAPA-IVM & 2 nhédm ndng dd oxy
(trung binh + dd léch chuan va P >0,05) (Hinh 2). Ngoai ra, ty 1& phdi nang ¢ phan chia tryc tiép DC1 (29,03% so
v&i 21,74%) va DC2 (6,45% so véi 8,70%) |1a twong dwong nhau gitra 2 nhém ndéng do oxy thap va néng d6 oxy
khi quyén véi P <0,05.

140
120

100

Noan non CAPA
sau choc hat (24 gio)

80

60

Thai gian (gio)

40

20

Noan thu tinh ~ Phoi phan chia ~ Phoi nang

tBP2 tPNa tPNf t2 t3 t4 t5 t8 tSC tM tSB tEB ok a 5 N
2 tién nhan ngay 3 ngay 5

-—f—5%0XY 3,15 10,3 23,01 27,43 34,61 40,48 484 61,01 72,61 94,95 111,29117,43
«-+®--20%0XY 3,08 1021 22,59 27,78 3307 385 4664 62,3 7439 94,6 1088111742 Hjnh 3. Qllfl trinh phflt trién noin non CAPA-IVM,
Hinh 2. D4 thj ddng hoc phat trién phéi CAPA-IVM si thu tinh va phat trién phéi

Két qua lam sang

Trong sb 20 bénh nhan PCOS, c6 16 bénh nhan duoc chuyén phéi ddng lanh. Mt bénh nhan yéu cau chuyén 2
phdi nang (mét ph0| nang tlr néng dd oxy thap va mot phoi nang tlr ndng dd oxy trong khi quyén), do dé da bi loai
khoi phan tich. Téng cong o 15 bénh nhan chuyen don phéi nang dwoc phan tich trong nghién ctru, trong do 6
ngwoi & nhdm oxy thdp va 9 & nhém oxy khi quyén. Ty I& thir thai sinh ho4, thai 1am sang, thai di&n tién va cac
két qua vé kha nang sinh san khac khéng khac biét dang ké gitra hai nhém (Bang 3).

Bang 3. Két qua lam sang sau lan chuyén phai triv dau tién

Két qua 5% O, (n=6) 20% O, (n=9) P-value
Chét lwong phdi nang 0,01
Phéi nang loai tét 2(33,3) 9 (100,0)
Phéi nang loai x4u 4 (66,7) 0 (0,0)
Thai sinh hoa 3 (50,0) 7(77,8) 0,58
Thai lam sang 3(50,0) 5 (55,6) 0,95
Thai dién tién 2(33,3) 5 (55,6) 0,75
Ty I& phoi lam t& 60,0 £ 54,8 50 52,7 0,75
Thai lvu <12 tudn 1(16,7) 0(0,0) -
Thai ngoai t&r cung 0 (0,0) 0 (0,0) -
Pa thai 0 (0,0) 0 (0,0) -

Gia trj: trung binh + dé léch chudn hodc s6 lurong bénh nhan (%).
Thao luan

Trong nghlen ctru thi diém nay v&i nhirtng bénh nhan PCOS, viéc s dung nong do oxy thap (5%) cho hé théng
nudi cdy CAPA-IVM da l1am giam dang ké kha néng trwéng thanh ctia nodn so véi ndng dd oxy khi quyén (20%).
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Nhin chung, cac két qua nghién ctru chi ra rang ndng do oxy thap trong CAPA-IVM khong cai thién kha nang
treéng thanh noé&n & bénh nhéan PCOS. Nhirng phat hién nay ho tro cho thuc tien ap dung nong do oxy khi
quyén trong ca hai buéc clia quy trinh CAPA-IVM hién tai va cung cap bang chirng bd sung dé gidp téi wu héa
hé théng nuéi cdy CAPA-IVM.

Day la nghién clru dau tién danh gia tac déng ctia ndng dd oxy 1&n sy trwéng thanh COCs trong hé théng CAPA-
IVM trén ngudi. Trong nghién cru c6 lién quan (Akin et al., 2023), ndng dé oxy thap trong giai doan CAPA c6 anh
hwéng dén sy trwdng thanh ctia COCs chudt. Trong nghién ctru nay, COCs chudt dwoc nudi cay véi 5% oxy
trong giai doan CAPA, tiép theo la 20% oxy trong giai doan IVM. Khéng cé sw khac biét vé ty 1& noan truéng
thanh, dwong kinh noan, ty 1& phdi phan chia ngay 2 hoic ty 1& phoi nang gitra cac nhém nudi cdy CAPA voi
néng do oxy 5% hodc 20%. Tuy nhién, cac noan non (Germinal vesicle-GV) tr COCs dwgc nudi cay trong didu
kién oxy thap so v&i oxy khi quyén trong bwdc CAPA cho thdy cAu hinh hd hép cua ty thé gan voi cau hinh ho
hap cua ty thé tiv noén GV-COCs in vivo hon. Nghién ctru hién tai cla chung toi nham muc dich nuoi céy ca hai
buéc CAPA-IVM & nbng d6 oxy thap, phu hop véi xu hwéng gan day trong cac hé thdng nudi cly phdi thién vé
murc oxy thap hon (~5%). Ly do co ban thwc hién nghién ctru la siv dung cling diéu kién oxy cho ca nudi ciy phoi
va nodn in vitro, ddng thoi tao didu kién thuan loi cho viéc xay dwng hé théng ti nudi cdy phéi st dung phuong
phap CAPA-IVM. Piéu nay cé nghia la néng do oxy 5% dwogc ap dung cho ca buwédc CAPA va IVM. Tuy nhién,
cach tlep can nay co tac dong tiéu cuc dén hiéu qua trwedng thanh noén va tiém nang phat trién phdi nang. Vai tro
clia nong do oxy trong tirng giai doan cla hé théng CAPA-IVM van chuwa dugc hidu rd va cé it bang chirng giai
thich tai sao ndng d6 oxy thap dwdrng nhw khéng hiéu qua khi nudi cdy IVM clia COCs trén nguwdi, trai nguoc véi
sinh ly tw nhién (Whitty et al., 2021). Tuy nhién, di liéu cta chung t6i va nhitng phat hién cta Akin va cong sw co
thé& chi ra réng viéc gidm ndng dd oxy chi & buwéc CAPA cé thé 1a mét chién lwoc nudi cdy day hira hen cho
CAPA-IVM (Akin et al., 2023).

Nhiéu nghién ctru da chirng minh vai trd quan trong ctia ndng d6 oxy dbi véi hiéu qua cta IVM tiéu chuan. Hau
hét cac nghién ctru déu dwa trén mé hinh déng vat va két qua van con gay tranh cai. Nghién ctru trén chuét cho
thdy khong co sw khac biét vé kha nang trwdng thanh nodn, thu tinh va tao phéi & diéu kién ndng d6 oxy thap
trong IVM, nhwng tdng sé t& bao phdi nang cao hon da dwoc ghi nhan. Té bao triing ctia bod va lon cho thay tiém
nang phat trién t&t hon khi chiing dwoc nudi cay trong didu kién oxy thap. Ciing c6 nghién ctru cho thdy sw hinh
thanh phéi nang tét hon khi nodn duoc nuéi cdy IVM trong digu kién oxy khi quyén. Sw khac biét quan sat dwoc
c6 thé 1a do viéc sir dung cac mai trwdng nudi cay va hé théng IVM khac nhau.

Nghién ctru hién tai st dung phac d khong c6 FSH danh cho bénh nhan mac PCOS trong chu ky CAPA-IVM
dwa trén két qua cia mot thir nghiém 1am sang dwoc thwe hién tai trung tdm cla chung téi (NCT05600972). Theo
doé, bénh nhan khéng can s dung liéu gonadotropin nao (so véi 2-3 lidu trong cac nghién ctru da cong bd
(Sanchez et al., 2019; Vuong et al., 2020)). Vai trd cia méi FSH (Follicle Stimulating Hormone) trong CAPA-IVM
van chwa ré rang. Tuy nhién, phac db khong cé FSH cé thé ngan ngira tac dung phu, an toan cho bénh nhan va
g6p phan tiét kiém chi phi. Trong nghién ctvu nay, thdi gian trung binh tir ngay kinh cudi cling dén ngay choc hut
la 3,5 [2,8; 5,5] ngay.

Nghién ctru clia chung t6i da bao cao cac két qua lam sang twong dwong sau chu ky FET don phdi nang dau
tién tir nhém oxy thap va oxy khi quyen (Bang 3). Tuy nhién, c& mau nhd va sw sap xép chuyen phéi khéng déng
déu gitra hai nhém kho dua ra bat ky két luan chac chan nao vé két qua 1am sang. Méac du sb lwong phdi nang
cao hon & nhém oxy khi quyén so véi nhém oxy thap, nhung sw khac biét gitra cac nhém khéng cé y nghia théng
ké. Ty Ié thai lam sang twong dwong & nhém oxy thap va nhém oxy khi quyén (50,0% va 55,6% véi P = 0,95) va
khéng ¢ trwdng hop da thai.

Bidm manh clia nghién ctru 1a viéc s& dung cling loai td cdy cho ca hai nhém va hé théng cung cap khi st dung
khi tron thuwong mai véi ndng dd khi chinh xac, dwgc nha san xuét va phong thi nghiém xac nhan vé chét lwong.
Didu nay dadm bao mirc oxy ddng nhét trong sudt nghién ctvu. Hon nira, COCs dwoc nudi cdy trong cac budng
riéng biét clia ti cdy sé gidm thiéu kha ndng dao dong v& nhiét d6 va ndng do khi. Tuy nhién, nghién ctru cling c6
mot sb han ché: thi nhat, c& mau twong dbi nhé va chi bao gdm dan sb Viét Nam: th hai, nghién clru tap trung
vao bénh nhan mac PCOS va do d6 can than trong khi ngoai suy két qua cho cac nhdm bénh nhan khac. Cudi
cung, nghién clru nay khong bao gdm phan tich qua trinh chuyén héa glucose hodc hd hap ty thé ciia COCs
trong quy trinh CAPA-IVM, vi diéu nay cé thé cung cp nhirng hiéu biét cé gia tri v& cac co ché phan t&r anh
hwéng dén sy trwdng thanh nodn.

KET LUAN

Viéc st dung ndng do oxy thap (5%) trong ca hai budc cua CAPA-IVM lam giam sb lwong noan trwdng thanh va
no&n thy tinh 2PN so voi nong d6 oxy khi quyén (20%). Hién tai, hé thong nudi cay CAPA-IVM van nén st dung nong
dd oxy khi quy&n va can coé nghién ctru sau hon dé xac dinh ndng do oxy tdi wu cho tirng giai doan clia CAPA-IVM.

Loi cam on: Chung toi xin cdm on cdc nhan vién tai Bénh vién My Puc Phu Nhudn da hé tro’ thu tl}dp dir liéu. Nghién ciu nay
dugc tai tro boi Quy Phat trién Khoa hoc va Cong nghé Quoc gia Viét Nam (NAFOSTED) theo so tai tro FWO.108-2022.01.
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IMPACT OF LOW VERSUS AIR OXYGEN TENSION ON OOCYTE
MATURATION DURING BIPHASIC IVM IN PCOS: A SIBLING OOCYTE
PILOT STUDY

Tran Quoc Viet"®, Pham Hoang Huy®, Le Hoang Anh*®, Pham Duong Toan®, Nguyen Le Duy?, Vu Thi Lan
Anh®, Le Long Ho'?, Le Khac Tien™®, Ho Manh Tuong??, Vuong Thi Ngoc Lan*

1VMFD Phu Nhuan, My Duc Phu Nhuan Hospital, Ho Chi Minh City, Vietnam
IVEMD, My Duc Hospital, Ho Chi Minh City, Vietnam
*HOPE Research Center, My Duc Hospital, Ho Chi Minh City, Vietham

4Department of Obstetrics and Gynecology, University of Medicine and Pharmacy at Ho Chi Minh City, Ho Chi
Minh City, Vietnam

SUMMARY

In vitro maturation (IVM) is an alternative assisted reproductive technology that minimizes hormone-related side
effects and treatment burden for patients. Capacitation-IVM (CAPA-IVM), a biphasic VM system, improves the
competence of oocytes matured in vitro. The current CAPA-IVM culture operates under air oxygen
concentration, but it is important to understand the impact of oxygen tension on oocyte maturation because it
remains unclear whether the maturation process aligns with in vivo conditions. This study investigated the
effectiveness of using low oxygen tension for both steps of CAPA-IVM culture. Cumulus-oocyte complexes
(COCs) recruited from 20 women with polycystic ovary syndrome (PCOS) were allocated into two groups and
underwent CAPA-IVM culture with low oxygen tension (5%) or air oxygen tension (20%). Cultivation of COCs
took place in two benchtop incubators, each equipped with commercial mix-gas bottles to establish the
respective oxygen conditions. The number of matured oocytes and the number of 2-pronuclei fertilized oocytes
were significantly lower when COCs were cultured under low versus air oxygen tension during the two steps of
biphasic CAPA-IVM. This is the first study to report the impact of low oxygen tension on the in vitro maturation
of human COCs in a biphasic CAPA-IVM system. Air oxygen tension should be chosen for human COCs
maturation in the CAPA-IVM approach.

Keywords: CAPA-IVM, cumulus-oocyte complex, in vitro maturation, oxygen tension, Polycystic Ovary
Syndrome-PCQOS.

" Author for correspondence: Tel: 0966050928; Email: viet.tq@myduchospital.vn
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DANH GIA CHAT LUONG BO TOPSENSI®STD-12 gPCR KIT
VA UNG DUNG TRONG DANH GIA S| BONG NHIEM HPV
VO! STD TREN MAU XET NGHIEM HPV

Phan Thi Ngoc Diém, Nguyén Duy Khanh, Pé Ngoc Diém Tric, Trwong Gia Hwng, Mai Hoang Khanh Chi
Cong ty TNHH Gidi phap Y sinh ABT — Chi nhanh Long Hau, Viét Nam

TOM TAT

Bénh lay truyén qua duong tinh duc 1a van dé sic khoe duoc quan tam trén thé gidi. Viéc tim ra phuong phap
xac dinh tac nhan gay bénh sinh duc dat chat lugng tét voi chi phi hop 1y déng vai tro quan trong trong hd trg
chan doan, diéu tri va phong ngira cac bénh sinh duc, gop phan bao vé sic khoe cong ddng, giam céc ganh nang
y té lién quan. Nhém nghién ctiu thuc hién danh gia chat luong bo Kit phét hién 12 tac nhan lay truyén qua
duong tinh duc phd bién dugc san xuat tai Viét Nam bang phwong phép realtime PCR, TopSENSI ® STD-12
gPCR Kit (ABT) va ting dung trong danh gia sy dong nhiém STD véi HPV. Bo kit cho hiéu qua chan doan
tuong duong vai kit ¢6 ciing muc dich st dung ciia nuéc ngoai (CE-1VD). Két qua ghi nhan 10/12 tac nhan muc
tiéu c6 ty Ié phan trim nhat quéan téng thé trén 90%; ty I¢ phan trim nhat quan tong thé theo tirng mau xét
nghiém gitra kit ABT va kit d6i ching 1a 91,46% (95%CI*: 84,17% dén 96,12%) vai ty 1é phan trim nhat quan
duong tinh 12 93,15 % (95%CI*: 84,74% dén 97,74%). Ngoai ra, nghién ciru nay ciing dong gép thém thong tin
vé mirc do dong nhidm HPV véi STD vao co s& dir liéu 1am sang cing vai cac nghién ciru trude d6. Thong qua
phén tich thdng ké chi binh phuong ghi nhan méi twong quan chat ch& giita HPV va cac tac nhan lay truyén qua
duong tinh duc véi gia tri x2 = 8,547 (p= 0,003), nghién ctru ciing ghi nhan rang Gardnerella vaginalis 1a tac
nhan c6 tan suat xuat hién nhidu nhat (39,82%), tlep theo la Ureaplasma parvum (25,66%) va Candida albicans
(15,34%). Diéu nay c6 thé do tinh chat va nguon goc lay truyén gidng nhau cua cac tac nhan; dong thoi, dic
diém sinh hoat va doi song & khu vuc thu mau c6 thé 1a nguyén nhan tich lity nhidéu mam bénh.

Tir khoa: Bénh lay truyén qua duong tinh duc, ddng nhiém, HPV, realtime PCR, STD, STls.

MO DAU

Bénh lay truyén qua dwong tinh duc (STD) hay nhiém trung lay truyen qua ducmg tinh duc (STI) 1a mét van dé
strc khée cdng ddng quan trong trén toan cau, anh huwéng dén ca nam va n & moi lva tudi. Theo Té chirc Y té
Thé gi6i (World Health Organization - WHO), mbi ngay c6 hon 1 triéu ca nhiém STD méi & ngudi trwdng thanh
trong do tudi 15-49 va phan I&n khong biéu hién thanh triéu ching ré rang. Hon 30 tac nhan dwoc xac dinh co
thé& 1a mam bénh lay truy&n bénh sinh duc va cac ca nhan cé thé bi nhiém nhiéu bénh cling mét lic (WHO, 2024).
Tai Viét Nam, STD ciing la mét van dé& dang dwoc quan tam, hé théng dir liéu qudc gia v& STD con han ché
(WHO tai Viét Nam, 2020) nhung di¥ liéu giam sat cac chwong trinh cuc bd van cho théy tinh trang nhiém céc tac
nhan lay truyén qua dwong tinh duc ngay cang gia tang, co xu hwéng tré héa, dac biét & nhom dbi twong nam
quan hé tinh duc ddng gidi va nw mai ddm. Bénh Iay truyen qua duong tinh duc (STD) khéng chi anh huwdng trec
tlep dén strc khée ma con tiém an nhirng hau qua nang ne ve kinh t& va xa hdi. Vi vay, viéc nang cao nhan thikc
vé STD va thyc hién cac bién phap phong nglra, tAm soét 1a vé cling quan trong, gip phéat hién kip thei, ngén
ngtra lay nhiém, theo déi va diéu tri hiéu qua.

Hién nay, c6 nhiéu phwong phap xét nghiém chan doan STD tién tién c6 d6 nhay va d6 dic hiéu cao, gilp phat
hién chinh xac tac nhan gay bénh, di&n hinh trong s6 d6 phai ké& dén phuo*ng phap xét nghiém phan te realtime
PCR, tuy nhién, chi phi dé thuc hién phucyng phap xét nghlem phéan t& nay con kha cao, han che kha nang tiép
can cua ngum bénh. Viéc phat trién va s dung rong réi cac bo kit xét nghiém STD chét lwong tét va gia thanh
hop Iy sé gép phan quan trong vao viéc kidm soat va phong nglra STD.

TopSENSI ® STD-12 qPCR Kit 1& bd kit xét nghiém gitp kiém tra sw hién dién cia 12 tac nhan nguy co cao gay
bénh dwong sinh duc Mycoplasma hominis (MH); Mycoplasma genitalium (MG); Trichomonas vaginalis (TV);
Ureaplasma parvum (UP); Ureaplasma urealyticum (UU); Gardnerella vaginalis (GV); Human herpesvirus 1
(HSV1); Human herpesvirus 2 (HSV2); Treponema pallidum (TP); Chlamydia trachomatis (CHT); Neisseria
gonorrhoeae (NGN) va Candida albicans (CA) trong mau dich phét am dao/niéu dao hodc sinh thiét cb t& cung
bang k§ thuat realtime PCR dwa trén sy hién dién cGa gene muc tiéu twong rng véi tirng tac nhan. B kit dwoc
nghién ctru va san xuét bdi Céng ty TNHH Gidi phap Y sinh ABT, Viét Nam v&i chat lwgng va chi phi c6 kha
nang canh tranh tét v&i cac bd kit clia nwdc ngoai, ting kha ndng tiép can cac san pham “made in Vietnam”,
gidm ganh nang chi phi cho ca nhan, gia dinh va hé théng y té.
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Trong nghién ctru nay, nhdm ching t6i thiee hién danh gia hiéu qua chan doan cla bo kit TOpSENSI ® STD-12
gPCR Kit (ABT, Viét Nam) trén mau lam sang so voi kit doi chirng nwdc ngoai duoc ching nhéan CE-IVD. Bong
th&i khado sat ty 1é dong nhiém gitra HPV va 12 tac nhan nguy co cao gay bénh sinh duc ké trén.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

- Nghién ctru siv dung 312 mau dich phét &m dao cho xét nghiém HPV duoc thu thap tai cac phong kham trén dia
ban Th:anh pho HO Chi Minh dworc chia ra lam 2 dot danh gia. Cac mau trén dwoc lay ngau nhién va duwoc thu
nhan bang tam bdng.

- B9 kit tach chiét TopPURE® Maga Genomic DNA/RNA Extraction Kit_HI-612 (ABT, Viét Nam).
- B kit TOpSENSI ® STD-12 gPCR Kit_SQH-007 (ABT, Viét Nam).

- Bo kit dbi chirng phét hién tac nhan gay bénh sinh duc phd bién dwoc chirng nhan CE-IVD véi dd nhay chuén
doan va do dic hiéu chuan doan trén 96%: Bo kit RevoDx Sexually Transmitted Infections (STIs) Pathogen
Detection Kit (Idilbiotech, Thé Nhi Ky) va B kit Care GENE STD detection kit (Wellshio, Han Quéc, dwoc Bo Y té
Viét Nam cép phép lwu hanh loai C).

- B TopSENSI® HPV gPCR Kit_SQH-103 va TopSENSI ® HPV 6, 11, 16, 18 & High Risk gPCR Kit_SQH-006
(ABT, Viét Nam).

- Hé thdng tinh sach acid nucleic NPA-32 (Gene Pure Pro) (Bioer, Trung Quéc).
- May realtime PCR LineGene 9600 Plus, FQD-96A (Bioer, Trung Quéc).
Phwong phap nghién ciru

Nghién ctru nay dwoc thwe hién trong 2 dot danh gia:

Dot 1: Thuc hién danh gia twong quan gitra bod kit TOpSENSI ® STD-12 qPCR Kit véi dbi chirng Care GENE
STD detection kit va RevoDx Sexually Transmitted Infections (STIs) Pathogen Detection Kit trén 100 mau dich
phét am dao. Ghi nhan két qua dwong tinh véi tieng tac nhan muc tiéu cda tieng bd kit. Xac minh hiéu qua chén
doan cua b kit TopSENSI ® STD-12 qPCR Kit bang cach danh gia do twong quan vé két qua phat hién tirng tac
nhan muc tiéu va téng thé xét nghiém cla tirng mau.

Dot 2: Banh gia rp0| lién hé gilra sy hién dién cla HPV va céc tac nhan gay bénh sinh duc nguy co’ cao khac trén
212 mau dich phét &m dao.

Phwong phap ly trich DNA

Mau dich phét sau khi lay béng tdm béng dwoc st dung cho tach chiét bing cach ngam va vortex k§ trong 500
puL TE 1X. Sau d6, 200 yL mau dwoc st dung cho tach chiét DNA theo hwéng dan sk dung cta bd kit
TopPURE® Maga Genomic DNA/RNA Extraction Kit (ABT, Viét Nam). Bo kit st dung phwong phap tach chiét tiy
tw dong voi nguyén ly hoat dong dwa vao lién két chon loc glwa hat tr v&i nucleic axit (Berensmeier S., 2006).
Cuéi cuing, axit nucleic tinh sach dwoc thu nhan va bao quan & -20 °C dé st dung cho céc danh gia realtime PCR.

Xét nghiém DNA HPV

Xét nghiém DNA HPV duorc thie hién theo quy trinh cda bd kit TOpSENSI® HPV gqPCR Kit va TopSENSI ® HPV
6, 11, 16, 18 & High Risk gPCR Kit (ABT, Viét Nam) nhdm phat hién tuyp nguy co cao va tuyp 06, 11. Bo kit st
dung k¥ thuat realtime PCR vé&i cong nghéTagman probe (mau do Tagman) dé khuéch dai va phat hién DNA muc
tiéu (John J. O’Leary et al., 2003).

Xét nghiém DNA cta STD

212 mau st dung cho xét nghiém HPV-DNA, sau d6 tiép tuc dwoc danh gia voi bo kit TOpSENSI ® STD-12
gPCR Kit (ATB, Viét Nam) dé xac dinh taAc nhan gay bénh sinh duc. 12 tac nhan bao gébm: Mycoplasma hominis
(MH); Mycoplasma genitalium (MG); Trichomonas vaginalis (TV); Ureaplasma parvum (UP); Ureaplasma
urealyticum (UU); Gardnerella vaginalis (GV); Human herpesvirus 1 (HSV1); Human herpesvirus 2 (HSV2);
Treponema pallidum (TP); Chlamydia trachomatis (CHT); Neisseria gonorrhoeae (NGN) va Candida albicans
(CA). Cac diéu kién PCR cla bo kit nhw sau: 1 chu ky: 37°C trong 2 phut, 95°C trong 30 gidy; 45 chu ky 95°C
trong 10 giay, 60°C trong 30 giay.

Xt ly sé liéu
St dung phan mém IBM®SPSS®Statistics 22.0 x 64 bit phan tich chi binh phwong va Fisher's exact d& danh gia

théng ké méi lién hé gitra cac tac nhan muc tiéu voi p < 0,05 dwoc coi la co ¥ nghia thng ké. Bong thoi st dung
phan mém phén tich MedCalc Version 22.026 dé danh gia twong quan gitra chat lwgng bg kit phat hién tac nhan
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gay bénh sinh duc phd bién cta ABT so véi kit dbi chirng san xuét béi nudc ngoai. Tat ca cac phwong phap
thong ké dwoc coi la cé y nghia véi mire do tin cay 0,05.

KET QUA VA THAO LUAN
Panh gia twong quan TopSENSI ® STD-12 gPCR Kit vé&i b6 kit STD khéc trén thi trwéng

Thyc hién danh gia twong quan bd kit TopSENSI ® STD-12 qPCR dwgc nghién ctru va san Xuét tai Viét Nam voi
cac bd kit ddi chirng cia nwéc ngoai, trong 100 mau phét am dao duoc danh gia & dot 1 cia nghién ctru, ghi
nhén dwong tinh va&i sy hién dién cia 11/12 tac nhan muc tiéu ma bé kit hwdng t¢i, ngoai trir T. pallidum. Theo
Cuc Y té Dy phong, T. pallidum khéng thé tbn tai lau dai bén ngoai co the con nguoi va thwong xuét hién voi ti 1é
cao & nam gigi (Torrone et al., 2019). Nghién ctru nay thwe hién trén mau phet am dao cua nir, nén trong sé mau
thu nhan cda danh gia nay khong c6 sy hién dién cta T. pallidum ciing I diéu hop ly. Dwa vao két qua phét hién
tac nhan gay bénh qua dwéng tinh duc ctia bd kit ABT so véi kit dbi chirng nham xac nhan chét lwong va gia tri
str dung clia b kit TOpSENSI ® STD-12 qPCR Kit.

Da sb céac két qua xét nghiém b&i kit ABT va kit déi ching trén tac nhan muc tiéu déu ghi nhan tinh nhat quan
cao, ty |& phan tram nhét quan dwong tinh, &m tinh va tdng thé déu trén 90% (Bang 1). Riéng déi véi tac nhan T.

vaginalis va C. albicans ty 1& phan tram nhé4t quan téng thé 1an lwot 1a 86,37% (95%CI: 78,06% to 92,42%) va
82,24% (95%CI: 73,32% to 89,16%)

Bang 1. Phan tich tinh nhat quan cda két qua xét nghiém kit ABT va kit déi chirng theo tac nhan muc tiéu

Tiéu chi Ty |& phan trdm nhét quan Ty |& phan trdam nhéat quan Ty |& phan trdm nhéat quan
Tac nhan dwong tinh am tinh téng thé
M. hominis 100% 94,59% 97,73%
' 95%CI*: 86,77% to 100,00% 95%Cl: 86,73% to 98,51% 95%Cl: 95,85% to 100,00%
L 100% 96,74% 99,84%
M. genitalium
95%Cl: 63,06% to 100,00% 95%CI: 90,77% to 99,32% 95%Cl: 96,05% to 100,00%
o 85,71% 98,92% 86,37%
T. vaginalis
95%Cl: 42,13% to 99,64% 95%CI: 94,15% to 99,97% 95%Cl: 78,06% to 92,42%
U. parvum 90,70% 98,25% 91,08%
P 95%Cl: 77,86% to 97,41% 95%CIl: 90,61% to 99,96% 95%Cl: 83,69% to 95,85%
. 100,00% 98,81% 99,94%
U. urealyticum
95%Cl: 79,41% to 100,00% 95%CI: 93,54% to 99,97%
L 93,94% 94,12% 93,95%
G. vaginalis
95%Cl: 85,20% to 98,32% 95%Cl: 80,32% to 99,28% 95%Cl: 87,33% to 97,73%
100,00% 100,00% 100,00%

C. trachomatis

95%CI: 71,51% to 100,00% 95%CI: 95,94% to 100,00% 95%Cl: 96,38% to 100,00%

100,00% 100,00% 100,00%

N. gonorrhoeae

95%Cl: 15,81% to 100,00%

95%Cl: 96,31% to 100,00%

95%Cl: 96,38% to 100,00%

C. albicans 81,40% 98,25% 82,24%
. albi

95%Cl: 66,60% to 91,61% 95%Cl: 90,61% to 99,96% 95%Cl: 73,32% to 89,16%
HSV1 100,00% 100,00% 100,00%

95%ClI: 2,50% to 100,00% 95%Cl: 2,50% to 100,00% 95%Cl: 96,38% to 100,00%
HSV2 100,00% 100,00% 100,00%

95%Cl: 39,76% to 100,00% 95%Cl: 96,23% to 100,00% 95%Cl: 96,38% to 100,00%
T. pallidum - - -

Ch thich: *95%ClI 1a Khodng tin cdy 95%. Ty |é nhéat quan téng thé ndm trong khodng tir 0% dén 100%.

Dwa trén két qua so sanh tieng. mau xét nghiém gitra bo kit ABT va bo kit déi chirng cho thay sw twong déng cao
vé kha nang chan doan. Cu thé, hai b kit cho két qua trung khép nhau & 84% sb mau xét nghiém. Khi danh gia
chung ve dé chinh xac, bd kit ABT dat ti 16 nhéat quan 1a 91,46% (95%CI*: 84,17% dén 96, 12%) S0 Voi bo kit déi
chirng, trong d6 ty 1€ nhat quan dwong tinh dat 93,15 % (95%CI*: 84,74% dén 97,74%). Biéu nay cho thay bd kit
ABT c6 d0 tin cay cao trong viéc phat hién cac tac nhan gay bénh. Tuy nhién, ty 1& nhat quan am tinh ghi nhan
chi dat 59,26% (95%CI*: 38,80% dén 77,61%) (Bang 2), di¥ liéu ndy can dwoc xem xét kj hon trong phan danh
gia bén duwdi.
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Bang 2. Bang so sanh két qua xét nghiém téng thé cha kit ABT va kit d6i ching theo tirvng mau

i . Kit d6i ching .
Xét nghiém . N Tong
Dworng tinh Am tinh
) Dwong tinh TP =68 FP =11 TP+FN =79
Kit ABT —
Am tinh FN=5 TN =16 FN+TN =21
Téng TP+FN =73 FP+TN = 27 N =100

Trong do: TP: B4 kit ABT cho két qua duong tinh tring khép tét cd cac tac nhan véi it nhét 1 trong 2 bé kit déi ching; TN: B kit
ABT cho két qua am tinh trang khop v6i ca 2 bg kit doi chimg; FP: BO kit ABT cho ket qua duong tinh khong trung khép voi 2
b¢ kit doi chimg; FN: BO kit ABT cho két qua am tinh trong khi kit doi ching cho két qué duong tinh it nhat 1 tac nhan. N: tong
mau danh gia.

Céc mau sai léch két qua gira kit ABT so voi ddi chirng phan Ién la mau c6 tin hiéu phét hién & Ct tré (sau chu
ky 30) didu nay co thé do gi¢i han phat hién cta cac b kit la khac nhau, tir d6 dan dén sai khac khi phan tich két
qué & nhixng mau c6 ndng dd muc tiéu thap 6 trong 11 mau cho két qué dwong tinh khéng tring khép gitra cac
bo kit do kit ABT phat hién nhiéu hon déi ching it nhat 1 tac nhan, tap trung vao G. vaginalis, U. parvum, U.
urealyticum va M. genitalium. D& kiém chng lai d6 dac hiéu cta bo kit ABT, ching tdi tién hanh lwa chon mau cé
két qua tring khép gitra cac bo kit, sau d6 thue hién pha lodng mau trong TE1X. CAc mau pha lo&ng duoc tién
hanh chay phan trng realtime PCR vai tieng bo kit nham ghi nhan kha nang phat hién muc tiéu. Két qua ghi nhan
duwoc dbi véi cac mau DNA pha lodng chay cung kit ABT van cho tin hiéu duwong tinh déi voi cac déi tuo’ng G.
vaginalis, U. parvum, U. urealyticum va M. genitalium & ndng do DNA thap nhwng khéng ghi nhan tin hiéu & kit
ddi chirng. K&t qua trén 1a can ct cing cb cho gid thuyét v& nguyén nhan kit ABT phéat hién dwoc nhidéu mau
dwong hon kit déi chirng & mét s6 tac nhan 1a do d6 nhay (gi¢i han phat hién) cta bo kit. Tuy nhién, déi véi C.
albicans, kha nang phat hién & kit dbi chirng tét hon so véi kit ABT khi c6 mét s mau C. albicans dwong tinh véi
kit dbi chirng ma kit ABT khong phat hién dwoc. Nhw vay, nhin chung, hiéu qua s& dung cla kit ABT kit 1a twong
déi tot v&i dod chinh xac cao.

Xét nghiém chan doan xac dinh chinh xac tac nhan gay bénh la vo cung quan trong, gitip bac si dwa ra chan
doan va phac dd didu tri phu hop, hiéu qua, tranh nhdm I1an va diéu tri sai cac thc nhan gay bénh cé biéu hién lam
sang twong déng, han ché tinh trang s dung khang sinh bira bai, gép phan bao tdn hiéu qua cla khang sinh.
Xét nghiém c6 d6 nhay tt cho phép phét hién can nguyén & giai doan dau, gitp can thiép sém, ngén ngira bién
chirng va lay truyén cho ngwdi khac, gép phan kiém soat, phong ngira dich bénh.

Céc xét nghiém chan doan cé thé dwoc chia thanh it nhat 3 loai khac nhau: phét hién truc tiép, phat hién thong
qua phan (rng cla vat cht hodc phat hién chat chuy&n hoéa. Trong d6, viéc phat hién tryc tiép sw hién hién cla
céc vi sinh vat muc tiéu théng qua kinh hién vi véi sy hé tro cia thudc nhudém hodc soi twoi hién dang la phwong
phép chinh trong chan doan xac dinh phat hién tac nhan gay bénh gay bénh sinh duc nguy co cao. Méc du xét
nghiém truc tiép cé chi phi thap, d& dang thwc hién tai co sé y t&, khong doi hdi sw hé tro clia céng nghé cao
nhwng han ché vé dd nhay, do déc hiéu va moét sé tac nhan gay bénh khé soi hodc nhuém té bao (HPV, HSV...).
Vi vay, xét nghiém phan t, dic biét la realtime PCR la phwong phap thay thé tiém nang trong hd tro chan doan
xac dinh & nhitng giai doan dau, véi ndng dd tac nhan thap, hiéu qua chdn doan cao. B6 TopSENSI ® STD-12
gPCR Kit cCia ABT, ngoai dat dwoc chat lwong tét, twong quan cao vé hiéu qua chin doan so v&i cac b kit dbi
ching dwoc san xuat béi nwdc ngodi va dwoc cong nhan tai thj trwdng chau Au (CE-IVD), bd kit con khac phuc
tdn dong lién quan dén gia thanh ctia phuong phap do dwoc nghién clru va san xuét tai Viét Nam, mang lai nhiéu
lgi ich I&n vé phia ca nhan ngwdi bénh, gia dinh va ngudn luc y té.

Panh gia sw déng nhiém HPV va STD trén mau xét nghiém HPV & phu nir

Tiép tuc trién khai nghién ctru dot 2 trén 212 mau dich phét (n = 212), mau dwoc tach chiét thu nhan DNA va tién
hanh xét nghiém dinh tinh DNA-HPV va 12 tac nhan STD, trong d6 c¢6 180 mau (84,5%) cho tin hiéu dwong tinh
ddi véi HPV va 172 méu (80,8%) cho tin hiéu dwong tinh déi véi it nhat 1 thc nhan STD. C6 152 mau (71,4%)
cho két qua dwong tinh v&i HPV va STD; 28 mau (13,1%) dwong tinh v&i HPV nhung khéng cho tin hiéu dwong
tinh v&i tAc nhan nao cia STD va 20 (9,4%) mau phat hién dwong tinh it nhat véi 1 tac nhan STD nhwng am tinh
v&i HPV (Bang 3).

Bang 3. Téng hop két qua xét nghiém HPV va STD

HPV
(-) (+) Total

STD ) Count 12 28 40
% of Total 57% 13.2% 18.9%

(+) Count 20 152 172

% of Total 9.4% 71.7% 81.1%

Total Count 32 180 212
% of Total 15.1% 84.9% 100.0%
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Két qua 212 mau trén dwoc tién hanh kiém dinh chi binh phwong (X?) bing phan mém SPSS dé& danh gia méi
lién hé gitra bénh nhan nhiém HPV vé&i cac tac nhan STD. Véi gia thiét Ho la HPV va STD khong lién quan dén
nhau; Hi: HPV va STD c6 méi lién quan véi nhau, gia tri sau khi phan tich 1a x2 = 8,547, p = 0,003 (p < 0,05). Vi
vay bac bd gia thiét Ho, chap nhan gia thiét Hy: Bénh nhan nhiém HPV va STD c6 méi lién hé chat ché véi nhau.
Trong do, cac trweng hop dwong tinh véi HPV sé cho két qué STD (+) cao gép 5,4 lan so véi cac truong hop
STD (-), bAt k& tac nhan vi sinh vat gay bénh nao. Véi trwdng hop nhiém it nhat 1 tac nhan STD, ti 1& HPV (+) cao
gép 7,6 1an so véi HPV ().

Bén canh d6, nghién clru ghi nhan rang, trong téng s 212 mau dich phét, Gardnerella vaginalis 1a tac nhan cé
tan suat xuat hién nhiéu nhat (39,82%), tiép theo la Ureaplasma parvum va Candida albicans véi ti 1& phat hién
lan lwot la 25,66% va 15,34% (Bang 4). Ngoai ra, khdng ghi nhan tin hiéu v&i cac tdc nhan Neisseria
gonorrhoeae, Human herpesvirus 1 va Treponema pallidum.

Bang 4. S6 mau xét nghiém dwong tinh/am tinh véi tirng loai mam bénh 14y truyén qua dwéng tinh duc STD dot 2

Dwong tinh (+) Am tinh (-) . i B
Tac nhan — — Tan suat nhiem bénh
Mau % Mau %

Gardnerella vaginalis 135 63,40% 78 36,60% 39,82%
Ureaplasma parvum 87 40,80% 126 59,20% 25,66%
Candida albicans 52 24,40% 161 75,60% 15,34%
Mycoplasma hominis 27 12,70% 186 87,30% 7,96%
Ureaplasma urealyticum 20 9,40% 193 90,60% 5,90%
Chlamydia trachomatis 8 3,80% 205 96,20% 2,36%
Mycoplasma genitalium 5 2,30% 208 97,70% 1,47%
Trichomonas vaginalis 3 1,40% 210 98,60% 0,88%
Human herpesvirus 2 2 0,90% 211 99,10% 0,59%

*Neisseria gonorrhoeae, Human herpesvirus 1, Treponema pallidum: khéng c6 mau duong tinh

Céc nghién ctru trwdc day ciing ghi nhan rang co s lién quan dang ké vé tinh trang cta hé vi sinh am dao, ty &
vi sinh vat gay nhiém tring lay truyén qua dwong tinh duc gia tdng & phu ni bj viém am dao (BV). Trong d6 G.
vaginalis dwgc xem la tac nhan déng vai trd chinh trong co ché gay bénh BV. Pay la vi khudn xam |an ban dau
cta biéu mé am dao do kha nang bam dinh, gay déc té bao va xu huéng hinh thanh mang sinh hoc cao hon (so
v&i cac vi khuan lién quan dén BV khac) va tac déng nhw mét ciu nédi, thu hat va hd tro' cac loai khac sau d6 ¢
thé trd ngu vao va gay bénh (Kairys et al., 2023). Ureaplasma parvum va Candida albicans lam ting nguy co
nhi&m cac loai HPV gay ung thw va cé thé lam ting sw ton tai cia mot sb loai HPV (Vriend et al., 2015).

Ty lé ddng nhiém khac nhau tlly theo tac nhan lay truyén qua duwéng tinh duc, ti 1& ddng nhiém dao dong tlr 75%
dén 100%. Trong do, mam bénh phd bién nhat 1a Gardnerella vaginalis/Ureaplasma parvum (23,3%), Gardnerella
vaginalis (19,8%) (Bleu dd 1). M. hominis, U. parvum, U. urealyticum co ty 1& nhiém don 1é thap va ty 1é déng
nhiém cao. Nhirng mau nhiém M. hominis, T. vaginalis, HSV2 déu bi ddng nhiém v&i hon hai tac nhan gay bénh
tr& 1&n (Biéu db 2).
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Biéu dd 1. Téng hop ti & phat hién bénh chia madi tac nhan gay lay truyén qua dwong sinh duc
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Biéu do 2. Ty 1& déng nhiém theo tirng tac nhan gay bénh

Di¥ liéu cia nghién ctru nay ciing twong ddng véi két qua trong cac nghién cu trwdc d6. Mét nghién clru khac
cta Shipitsyna va déng tac gia (2020), ghi nhan méi lien hé dang k& khéng phu thudc vao dé tudi gitra viém am
dao lién quan dén vi khuan gay viém va sy hién dién cla M. hominis, T. vaginalis va C. trachomatis. D{ liéu trong
nghién ciru nay khéng ghi nhan trudng hop N. gonorrhoeae va T. pallidum nao dwgc phéat hién. Diéu nay phu
hop v&i loai mau dwoc st dung cho danh gia (phét am dao & ni¥) va cong tac kiém soat, diéu tri hién tai da lam
gidm ty lé nhiém céac vi sinh vat lay truyén qua dwong tinh duc lién quan dén lau va giang mai. Viéc ndm béat
dwoc xu huo’ng ddng nhiém cac tac nhan la tw liéu hiru ich cho xay dung phat dd diéu tri hiéu qué da tac nhan,
tang hiéu qua st dung thudc va rat ngan thdi gian chiva tri. Cac di¥ liéu ghi nhan tlr khdo séat tan sé xuét hién va
ty 1& ddng nhiém cac tac nhan cung cap thém théng tin cho cac co quan dich t& hodc cac don vi lién quan.

KET LUAN

Bo kit TOpSENSI ® STD-12 qPCR Kit (ABT, Viét Nam) dat chat lwong va hiéu qua phat hién muc tiéu twong
dwong vé&i cac bo kit nwéc ngoai (CE-IVD) ¢ cung muc dich st dung. Trong 100 mau 1am sang dwoc dung dé
so sanh gira cac b6 kit xét nghiém 12 tac nhan nguy co cao gay bénh dudng sinh duc dot 1, 10/12 tac nhan c6
ty 1& phan tram nhét quan tdng thé trén 90%; ty I& phan trdm nhat quan téng thé theo sy trung khop hoan toan
theo tirng mau xét ‘nghiém (dung va du tat ca tac nhan trong mau) gitra kit ABT v&i kit dbi chirng l1a 91,46%
(95%CI*: 84,17% dén 96,12%), trong do, ty |& phan trdm nhat quan dwong tinh 13 93,15 % (95%CI*: 84,74% dén
97,74%). Nhirng két qua nay ching minh tiém nang cta B xét nghiém TopSENSI® STD-12 qPCR (ABT) nhw
mot cdng cu co gid tri dé cai thién hiéu qua chan doan va phong ngtra STD. Bdng thoi nghién clru nay ciing déng
g6p thém thong tin v& mirc d6 ddng nhidm HPV véi STD vao co sé& di liéu 1am sang cling véi cac nghién ctu
truéc d6. Thong qua phan tich théng ké chi binh phwong ghi nhan méi twong quan chat ché gitra HPV va STD
Vi gid tri x2 = 8,547 (p = 0,003). Ngoai ra, nghién ctru ghi nhan Gardnerella vaginalis la tac nhan c6 tan suét xuat
hién nhiéu nhat (39,82%), tiép theo la Ureaplasma parvum (25,66%) va Candida albicans (15,34%). Mycoplasma
hominis, Ureaplasma parvum, Ureaplasma urealyticum c6 ty |& nhiém don 1é thp va ty 1& déng nhiém cao.
Nhirng mau dwong tinh Mycoplasma hominis, Trichomonas vaginalis, Human herpesvirus 2 d&u bi ddng nhiém
v&i hon hai tac nhan gay bénh. Xac xuét va ty 1& ddng nhiém tuy thudc vao tac nhan gay bénh.
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EVALUATION OF THE QUALITY OF THE TOPSENSI®STD-12 qPCR
KIT AND ITS APPLICATION IN ASSESSING HPV COINFECTION
WITH STD AGENTS IN HPV TEST SAMPLES

Phan Thi Ngoc Diem, Nguyen Duy Khanh', Do Ngoc Diem Truc, Truong Gia Hung, Mai Hoang Khanh Chi
ABT Biological Solutions Co., Ltd — Long Hau Branch, Vietnam

SUMMARY

Sexually transmitted diseases (STDs) are a health concern worldwide. Thus, finding a method to identify
sexually transmitted pathogens that are of good quality and reasonably priced plays an important role in
supporting the diagnosis, treatment, and prevention of these diseases. This can contribute to protecting public
health and reducing related medical burdens. The research team evaluated the quality of the TopSENSI® STD-
12 gPCR Kit (ABT), a Vietnamese-made kit for detecting 12 common sexually transmitted pathogens using
realtime PCR, and applied it to assess the co-infection of STDs with HPV. Compared with other foreign kits
(CE-IVD) that have the same features and purpose of use, this kit has equivalent quality and diagnostic
efficiency. The results show that 10/12 target pathogens have an overall consistency percentage of over 90%;
The overall consistency percentage according to the complete match between the ABT kit and the control kit was
91.46% (95%CI*: 84.17% to 96.12%) with the consistent positive percentage according to the test sample was
93.15% (95%CI*: 84.74% to 97.74%). These results demonstrate the potential of the ABT TopSENSI® STD-12
gPCR Kit as a valuable tool for improving STD diagnosis and prevention. Besides, this study also contributed
information about the level of co-infection between HPV and STIs to the existing clinical database from
previous studies. Through the statistical analysis of chi-square, a strong correlation was recorded between HPV
and sexually transmitted agents with a value of y2= 8.547 (p= 0.003). In addition, the study recorded that
Gardnerella vaginalis was the agent with the highest frequency of occurrence (39.82%), followed by
Ureaplasma parvum (25.66%) and Candida albicans (15.34%). The above data may be explained by the similar
characteristics and transmission routes of these pathogens, coupled with the diverse and potentially high-risk
population sampled.

Keywords: Sexually Transmitted Diseases, co-infection, HPV, realtime PCR, STD, STls.
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DANH GIA HIEU QUA XU LY CUA CAC HE THONG TE BAO HOC
CHAT LONG (LIQUID-BASED CYTOLOGY-LBC) VA NG DUNG
CUA ABT®PANICOLAOU STAINING KIT TRONG XET NGHIEM
TE BAO HOC CO TU CUNG

Trwong Gia Hwng, Nguyén Duy Khanh, P6 Ngoc Diém Trac, Nguyén Huynh Cam Ta*
Coéng ty TNHH Giai Phap Y Sinh ABT — chi nhanh Long Hau, Viét Nam

TOM TAT

Té bao hoc dya trén chat long (Liquid-based cytology-LBC) hién la mot ky thuat cai tién quan trong nham nang
cao d6 nhay va dé dac hiéu trong xét nghiém té bao hoc tim soat ung thu ¢ tir cung. Nghién ciu tién hanh thu
nhan mau dich phét phu khoa va so sanh hiéu qua xir Iy mau biang ba phuong phap LBC khac nhau bao gdbm hé
thong phét ly tam (Cyto-centrifuge Smear Processor), hé thong hut nén khi két hop mang loc don (Liquid-based
cytology Smear Processor) va hé théng mang loc d6i (HURO PATH®Slide Process). Két qua cho thay ca 3 hé
thdng déu dam bao do da dang va do chong chéo té bao khong quéa 75%. Trong d6, hé théng mang loc doi da loai
bo tot ca té bao viém, protein mau va manh md vun cho hiéu qua tét nhét trong xir Iy t& bao tir mau dich phét phu
khoa. ABT®Papanicolaou Staining Kit dugc thiét ké cho ky thuat nhuom Pap, véi quy trinh nhuém khong sir
dung xylene-dung méi doc hai. Két qua ghi nhan céc té bao phu khoa khac nhau sau khi nhuém cé thé nhin rd
nhan va té bao chat khi quan sat dugi kinh hién vi. Chi sé gia tri QI trung binh ciia vét nhuém khi nhuém voi
thudc nhuom ABT®Papanicolaou Staining cao hon thudc nhuom thuong mai khéc (0,92 + 0,16 so v6i 0,85 £ 0 ,18). Nhu
vy, nhitng két qua ghi nhan tir nghién cau nay cho thiy cong nghé LBC su dung mang loc doi két hop
ABT®Papanicolaou Staining Kit cho hiéu qua t6t trong xét nghiém té bao hoc cé tir cung va giam thiéu céc yéu
t6 gay hai dén stic khoe cua ky thuat vién thao tac.

Tir kh6a: ABT®Papanicolaou Staining Kit, Liquid-based cytology, nhuém Papanicolaou, té bao hoc ¢é tir cung,
Pap test.

MO DAU

Xét nghiém phét t& bao cb t& cung (Pap test) dwoc gigi thiéu Idn dau bdi George Papanicolaou vao nam 1940 va
dwoc (rng dung réng réi sang loc sém ung thw cd tr cung-mét bénh Iy &c tinh & phu nix. Théng qua sw bat
thwong vé ti 1& nhan/té bao chat (N/C) cla cac té bao I&6p biéu mé tbn thwong dwoc gay ra bdi Human
papillomavirus (HPV) & giai doan dau dé sang loc sém cac trwéng hop c6 nguy co mac ung thw cd t& cung.
Theo mét nghién ctu clia Yang va ddng tac gia (2018) cho thdy sw tAm soat sém ung thw ¢b tir cung gilp giam
50% ty |& mac méi giai doan dau va giai doan cubi & trén 100000 phu ni¥ trong giai doan tir nam 1976 dén 2009.
Tuy nhién, Pap test truyén théng nay lai cé d6 nhay va dé déc hiéu th&p do bj anh huwéng clia sw hién dién cla
cac yéu t6 che l4ap tr nén mau nhuw cac t& bao méau, t& bao viém, chat nhay ciing nhw sy chdng chéo gitra cac té
bao Ién nhau.

Su ra d¥i clia phwong phap Pap nhing dich (Liquid-based Pap test) vao ndm 1950 d& gidi quyét cac van dé cla
phwong phap truy&n théng gitp cai thién do nhay va do déc hiéu trong tdm soat sém ung thw cb t& cung (Makde
et al., 2022). Phwong phap nay l1a sy két hop gitra k§ thuat t& bao hoc chat 16ng (LBC) va Pap test truyén théng.
Mau dich phét sé dwoc x Iy trwe tiép trong hdn hop dung dich cdn dém cho thu nhan té bao va dwoc phét truc
tiép I1én trén lam kinh bng cac hé théng chuan bi mau dwa trén cac céng nghé phét khac nhau. DAu tién, céng
nghé ly tam phét té bao (cytospin), dich té bao sau khi thu nhan sé& duoc chuyén truc tiép 1en budng ly tam va cac
té bao sé& duoc phét truc tiép 1&n trén lam kinh nhé vao luc ly tam (Khalbuss et al., 2000). Tiép theo, cong nghé
hat nén khi két hop mang loc don, cac te bao trong dich xt ly phet |&n lam kinh b&ng mét lwc hat ap suét két hop
véi mang loc don dé loai bd cac yéu t6 che 14p hiéu qua, di dau trong cong nghé nay la hé théng Thinprep-
Hologic (Abulafia et al., 2003). Cubi cung, cdng nghé mang loc déi, dwoc cai tién tir mang loc don. Mau dich phét
sau khi xtr ly s& dwoc chuyén I&n céc loc va duwoc hat xuéng bang luc ap suét khong khi di qua 2 mang loc gidp
t6i wu viéc loai bd cac yéu té che lap (Oh et al., 2017). Céc cdng nghé nay déu da dwoc ching minh 1a cé hiéu
qué twong dwong hodc tét hon so véi phuong phap phét truyén théng (Zheng et al., 2017; Lien et al., 2022;
Ratman et al., 2024).

Bén canh viéc x& ly mau, ky thuat nhuém Papanicolaou (nhuém Pap) la mt phan khong thé thiéu trong quy trinh
xét nghiém (Chantziantoniou et al., 2017). Bay la mét ky thuat nhuém da sac duoc chia thanh hai bwdc chinh la
nhudém nhan vé&i Hematoxylin va nhuém té bao chat véi Ogrange-G (OG) va Eosin Azure (EA). Céac té bao sau
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khi nhuém c6 thé nhin thay ré nhan va té bao chat dwéi kinh hién vi. Tuy nhién, mét nhwoc diém cta phwong
phép nay la cac quy trinh nhudm truyén théng qua nhiéu bwéc, thdi gian nhuém dai va s dung nhiéu dung méi
¢6 hai cho strc khée nguwdi dung va moi trwdng nhw Xylene (Raju et al., 2016). ABT®Papanicolaou Staining Kit
dwoc phat trién phuc vu cho ky thuat nhuém Pap voi quy trinh nhugém khong str dung Xylene, it gay doc hai. BO
kit da dwoc S& Y Té Long An cap phép Lwu hanh Trang Thiét bj Y té Loai A v&i S cong bé 1a 240000014/PCBA-
LA. Do day la b kit dwoc san xuét va thwong mai tai Viét Nam dan dén gia thanh ré gop phan lam gié thanh cac
xét nghiém sang loc sém ung thw ¢b tlr cung xubng, tao diéu kién cho phu ni¥ Viét Nam dé tiép can hon.

Muc tiéu cda nghién ciu nay la danh gia hiéu qua x& ly cla cac hé thong té bao hoc chét 16ng (LBC) dwa trén
cac cong nghé phét khac nhau va dwa ra cong nghe phét t&i wu nhat dbi véi mau dich phét phu khoa. DPéng thoi,
nghién ctru ciing danh gia kha ndng ng dung ctiia ABT®Papanicolaou Staining Kit trén cac t& bao c6 trong nén
mau dich phét phu khoa théng qua kha n&ng nhuém va so sanh chét lwong vé cac thubc nhuém thuwong mai hoa.

NGUYEN LIEU VA PHUONG PHAP
Chuén bj mau

Mau dich phét phu khoa dwoc thu nhan ngéu nhién tlr cac tinh nguyén vién tai cac co s& xét nghiém trén dia ban
Thanh pho H6 Chi Minh theo quy dinh cta B Y té (Phu luc 1, Quyét Dinh 3877/QD-BYT 2019). MAu sau khi thu
nhan dwoc x& ly theo hwéng dan cda bd kit TopPURE®HPV Pap Smear Collection (ABT, Viét Nam) va dwoc bao
quan & nhiét d6 phong 20-25°C trong subt qua trinh nghién ctru. Cac mau dich phét dwoc st dung cho cac danh
gia trong nghién ctru nay phai dap dwogc cac tiéu chi sau: (1) vé thoi gian thu nhéan va bédo quan cla mau dich
phet sé dién ra trong vong mét thang, vwot qua thoi diém nay cac mau sé khong duwoc st dung (2) cac méau dich
phét sau khi xt ly, phét lam va nhuém Pap phai quan séat va ghi nhan dwoc té bao dwdi kinh hién vi.

Méu dich phét sau khi thu nhan va xt Iy sé duoc vortex tron déu trong 15 gidy dé dong nhét cac té bao cting nhuw
tap chat co trong méu. Tién hanh phet cac té bao lén trén lam kinh bang 3 hé thong té bao hoc chat Iéng khac
nhau gém c6 hé thdng phét ly tam (Cyto-centrifuge Smear Processor) (thtr nghiém 1), hé thong hat nén khi két
hop mang loc don (Liquid-based cytology Smear Processor) (thtr nghiém 2) va hé théng mang lgc déi (HURO
PATH®Slide Process) (tht nghiém 3). Thir tw thwe hién x& ly ciia mot mau trén ca 3 hé théng lan lwot 1a thiy
nghiém 1, thir nghiém 3 va thir nghiém 2. Trong do, thir nghiém 1 va th& nghiém 3 sé& dién ra song song va
lwong mau con lai s& dwoc thwe hién cho thir nghiém 2.

- Thir nghiém 1: Hit 1 mL mau dich phét da dwoc tron déu va cho Ién trén budng lang va dat mau déi xirng vao
may. Tién hanh ly tdm 12000 vong trong 3 phut theo hwéng dan st dung ctia may.

- The nghlem 2: 6 15 mL méau dich phet dé thu nhan vao chai chuyén dung clla may dat vao vj tri quy dinh theo
hwéng dan str dung ctia may. Chon ché dé GYN, thwc hién thu nhan té bao va phét lam theo chwong trinh clia may.

- Th& nghiém 3: Hut;L mL mau dich phet da dwoc tron déu va cho lén trén cbc loc doi. Tién hanh chon ché do
GYN va thyc hién phét lam theo chwong trinh cia may.

Céc lam kinh sau khi phét s& dwoc cb dinh trong Ethanol 96% trong vong 15 phdt va nhuém Pap theo hwdng dan
st dung cla ABT®Papanicolaou Staining Kit (ABT, Viét Nam). Mau sau khi nhuém sé dwoc quan sat dwdi kinh
hién vi (Euromex, Ha Lan) va danh gia b&i k§ thuat vién t& bao hoc.

Panh gia hiéu qua xtr ly cta cac hé théng té bao hoc chét léng (LBC)

Kha nang xt ly cta cac hé théng LBC dwoc danh gia thdng qua cac tiéu chi gom co: (1) d6 bao phu cla cac té
bao biéu md |én lam kinh; (2) do chdng chéo cua céc té bao; (3) do da dang cla cac té bao va (4) dd tinh sach,
loai bé cac yéu to che Iap (Nafis et al., 2021). D6 bao phu cac té bao bidu moé Ién lam kinh dwoc danh gia thong
qua hinh dang vét phét lam ghi nhan ducyc D6 bao pht dat yéu cau khi cac t& bao bidu mé dwoc phét 1&n trén
lam kinh chiém trén 80% dwéng kinh vét phét ghi nhan dworc.

Cac chi tiéu con lai sé duoc danh gia thong qua két qua quan sat cac lam kinh dwéi kinh hién vi. Hé théng LBC
duoc cho la xtr Iy tét khi d6 da dang cuda té bao trong mau phét thu nhan dwoc tlr 3-5 loai té bao phu khoa khéc
nhau. Do chong Iap gitra cac t& bao lén nhau khoéng qua 75% va phai loai bé hoac han ché duoc céc yéu té che
I4p nhw té bao méu, té bao viém va cac manh mé vun cé trong nén mau.

Panh gia kha nang rng dung ctia ABT®Papanicolaou Staining Kit

Tt ca cac mau dich phét dwoc x& ly va phét lai 1 1an bang hé théng LBC t6i wu da dwoc danh gia & thi nghiém
trén va nhudm véi bd héa chat nhudm Papanicolaou (Epredia/Thermo Fisher Scientific, My). Tién hanh phan tich
va so sanh chét Iucyng ABT®Papanicolaou Staining Kit (ABT, Viét Nam). MAu sau khi nhuém bang ca 2 hai bd kit
sé dwgc lam mu va ma hoa trwde khi phan tich. Qua trinh phén tich duwgc thue hién béi cac ki thuét vién té bao
va chdm diém cho cac chi tiéu theo Bang 1. S dung phén tich Chi-square dé xac dinh mdi quan hé gira cac
bién chét lwgng cta vet nhudm Pap vé&i chat Iuong ctia thubc nhuém. Trong d6, néu gia tri p-value < 0,05 két
luan chét lwgng clia vét nhudm Pap phu thudc vao chét lwgng cla thuéc nhudm va nguoc lai p-value > 0,05 két
luén khéng phu thudc.

1194



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

Bang 1. Cac chi sé danh gia chat lweng vét nhuém Pap

Chi sé chéat lweng Piém Chi sé chéat lweng Diém
Nhuém nhan Nhudm té bao chét
Pat 2 bat 2
Khéng dat 1 Khéng dat 1
Chi tiét nhan Chi tiét té bao chét
R 2 RO 2
Mo 1 Mo 1

Chét lwong ciia thubc nhuém Pap dwoc thé hién théng qua chi sé chat lwong (QI) ctia vét nhuém cla ca hai b
kit dwoc tinh toan bing cong thirc sau: QI = A1/A, Trong do, A; 1a téng diém thuc té ghi nhan tir 4 chi sé & Bang
1 va Ao la tdng didm tbi da clia ca 4 chi s6 |a 8. Tién hanh tinh toan va ghi nhan gia tri QI trung binh cla ca 2 hai
b kit khi nhudm trén cac mau dich phét khac nhau

Phan tich va xte ly sé liéu
Céc sb ligu duoc ghi nhan dwoi dang trung binh + d6 Iéch chuan (Mean + SD). Phan tich, x( ly théng ké va khao
sat twong quan gilra cic bién so véi nhau bang phan mém SPSS 27.

KET QUA VA THAO LUAN
Chuén bj mau

Téng cong c6 53 mau dich phét phu khoa dwoc thu nhan tir c&c tinh nguyén vién tai cac co s& xét nghiém trén
dia ban Thanh phé H& Chi Minh trong khoang thoi gian tir thang 04-05/2024. Cac méu dich phét sau khi thu nhan
sé dwoc xt Iy voi TopPURE®HPYV Pap Smear Collection véi tong thé tich mot mau la 20 mL. Céac mau dich phét
co da dang nen mau gom c6 mau nhiéu mau, mau nhleu chat nhay, t& bao viem va mau nhidu manh mé vun.
Trong d6, c6 50 mau dich phét dwoc xem 1a dat y&u clu va st dung tiép cho cac danh gia sau khi thoi gian thu
nhan dén thdi gian danh gia 1a 1 thang va ghi nhan sy hién dién cha té bao trén lam kinh sau khi phét va nhuém.
Con lai 3 mau khong dat yéu ciu do khéng ghi nhan duoc té bao, do dé dwoc loai khdi nghién clru nay.

Panh gia hiéu qua xtr ly ctia cac hé théng té bao hoc chét 1éng (LBC)

Qua trinh danh giad dwoc thwc hién trén cdc mau nhiéu chat nhay, té bao viém, mau nhiéu mau va mau nhiéu
manh mé vun. Két qua quan sat bang mat thwerng cho thay cac bao dwoc phét 1n trén lam kinh bang 3 hé théng
LBC khac nhau tao thanh I&p méng cé dwdng kinh khodng 13-20 mm trén mét lam (Hinh 1). Trong d6, dwong
kinh phét th&r nghiém 2 va thé nghiém 3 14 20 mm va dwdng kinh phét cta thtr nghiém 1 13 13 mm. Do bao phu
cla céc t& bao biéu mé lén lam kinh & th&r nghiém 1 va thd nghiém 3 hon 50%. Nguoc lai, thtr nghiém 2 lai cho
dd bao phi & moét s6 mau thap hon 50%. Hién twong nay dwoc gay ra béi dd nhét clia mau gay can tré lye hat
nguoc chidu trong lwc cta hé thdng nay dan dén kha ndng thu nhan cac té bao kém hiéu qua.

Thirnghiém1 Thirnghiém 2 Thirnghiém 3 Thirnghiém1 Thirnghiém 2 Thir nghiém 3
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Hinh 1. Hinh dang vét phét cta cac cong nghé té bao hoc chat 1éng khéc nhau.

(A) M&u 1 (nhiéu té bao viém); (B) M&u 2 (nhiéu manh md vun); (C) M&u 3 (nhéu mau); (D) M4u 4 (d6 nhét cao).
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Két qua quan sat dwéi kinh hién vi cho thdy, & ca 3 thtr nghiém déu thu nhan dwoc nhiéu loai t& bao phu khoa
khac nhau tao thanh mat I&p khéng xép chéng lén nhau dam bao duoc tiéu chi vé& dd da dang cla té bao va do
chdng chéo clia cac té bao khong qua 75%. O thir nghiém 1, dich xi Iy s& dwoc chuyén 1én budng ly tam va phét
trén lam bang hé théng ly tam. Buong ly thm & day la 1 cAu tric gdm c6 éng ly tm dworc ¢b dinh truc tiép 1én lam
kinh. Trong th&r nghiém nay, cac mau giau té bao viém va mau (Hlnh 2A, 2C va 2D) hé thong phet ly tam khong
loai bé tbt cac té bao viém va cac protein dwoc giai phong trong qua trinh ly giai mau dan dén cac yéu tb nay che
l4p céac té bao biéu md muc tiéu can thiét cho chan doan. Ngwoc lai, déi véi mau nhiéu manh md vun hé théng
xt ly va loai bd hiéu qua khdng ghi nhan sy hién dién trén lam kinh (Hinh 2B).

Hinh 2. CAc té bao phu khoa ctia cac thir nghiém quan sat dwéi kinh hién vi (40X)

(A) Mdu 1, ther nghiém 1; (B) M&u 2, thir nghiém 1; (C) M4u 3, thir nghiém 1; (D) M&u 4, thi» nghiém 1; (E) M4u 1, thi» nghiém 2;
(F) Mau 2, thernghiém 2; (G) Mau 3, thi nghiém 2; (H) Mau 4, thde nghiém 2; (1) Mau 1, th nghiém 3; (K) Mau 2, thék nghiém 3;
(L) M&u 3, thz nghiém 3; (M) Mau 4, thd nghiém 3.

O thlr nghiém 2, céc t& bao dwoc thu nhan va phét bing hé théng nén khi két hop mang loc don. Mang loc don
st dung cho hé thdng nay 1& mét mang polymer dwoc thiét ké véi cac 16 loc cé kich thwéc nhd hon té bao muc
tiéu cho phép thu nhan té bao muc tiéu va loai bd cac yéu t6 che l1ap nhd hon t& bao muc tiéu. Didu d6 dugc thé
hién qua két qua & cac mau 1 va mau 3 (Hinh 2E, 2G) khi cc té bao viém va cac protein mau dwoc loai bé mot
cach hiéu qua. Ngwoc lai, & mau 2, ghi nhan sy hién dién manh mé vun trén lam sau phét, do cac manh mé nay
c6 kich thwéc 16n hon cac té bao muc tiéu (Hinh 2F). Bén canh d6, & mau 4 sb lwong té bao ghi nhan dwoc kha
it so v&i cac cong nghé con lai cho thdy d6 nhét gay can tré qua trinh thu nhan va phét lam cla hé théng nén khi
(Hinh 2H). Béi vé&i thir nghiém 3, day 1a hé thdng xt ly va phét t& bao béng bo loc ddi. Bo loc dwec ciu tao gdbm 2
Ic’yp mang chinh 1& mang loc thd gidp loai bd manh mé vun va mang loc dai gitip loai bo té& bao viém va méau. Két
qué quan sat duwdi kinh hién cho théy, & cac mau giau t& bao viem va mau (Hinh 21, 2L va 2M) cac t& bao viéem
va protein mau duwoc loai bo 1 phén gitp gidam thleu kha nang che I4p cla t& bao muc tiéu nhwng cling khong lam
mat tinh chat ctia nén mau. Trong treong hop mau c6 nhidu manh mé vun, két qua cho thdy hé théng xt ly va
loai b6 hoan toan khong ghi nhan cd yéu td che l4p (Hinh 2K). Bdng thoi, trong danh gia nay clng ghi nhan dwoc
sy anh hu’o’ng xau cla chat nhdy cé trong mau cé dd nhét cao ciing gay can tr& den kha ndng bat mau thubc
nhuém cla té bao. Didu d6 dwoc thé hién qua két qua danh gia trén mau sé 4-mau c6 do nhot cao, khi XU ly
khéng sach & th&r nghiém 1 (Hinh 2D) va thir nghiém 2 (Hinh 2H) cho két qua cac t& bao bat mau voi thubc
nhudm nhat hon va so véi céac t& bao & thir nghiém 3 khi loai bd hét hiu cac yéu td nay (Hinh 2M). Két hop két
qué hinh dang vét phét va hinh anh quan sat dwoc dudi kinh hién vi cho thdy hé théng mang loc dai la hé théng
thu nhan va xtr ly cac t& bao tlr mau dich phét phu khoa hiéu qua nhét khi dat cac tiéu chi ban dau dé ra.

Panh gia trng dung ctia ABT®Papanicolaou Staining Kit

ABT®Papanicolaou Staining Kit 1 bo kit dwoc thiét ké cho ky thuat nhudém té& bao hoc da sdc-nhuém Pap, gébm
¢6 3 thuéc nhudm thanh phan ABT®Nuclear Stain Solution (nhuém nhan); ABT®OG Stain Solution va ABTREA
Stain Solution (nhuém té& bao chét). Téng thoi gian ¢b dinh va nhudm cla bo kit 1a 20 phat, ngén hon so véi cac
quy trinh nhuém Pap truyén théng la 30 phit (Gupta et al., 2009). Bén canh d8, quy trinh cia bd kit khéng st
dung xylene, day 14 mot héa chat doc hai voi strc khde va gay 6 nhiém moi tredng. Két qua quan sat dwdi kinh
hi&n vi cho thdy cac t& bao phuy khoa sau khi nhuém véi ABT® Papanicolaou Staining Kit ¢6 thé nhin ré va phan
biét dwoc nhan va t& bao chét ciing nhw phan biét dwoc cac t& bao phu khoa khéac nhau. Nhan t& bao sau nhudém
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s& c6 mau xanh tim dam & gitra va két hop véi mau cuia té bao chat & mot sb té bao bidu md sé cho mau xanh
tim hodc mau dé tim. Té bao chét ctia cac té bao khac nhau sé bat mau khac nhau sau khi nhuém. Béi vai cac té
bao hoat ddng manh nhw t& bao trung gian, t& bao can day, t& bao viing chuyén tiép, ndi mac tir cung va céac té
bao néi tiét sau khi nhuém té bao chat thwong bat mau xanh dwong cho dén mau xanh ngoc (Hinh 2C, 2D, 2E,
2F, 2G, 2H). Ngworc lai, dbi véi cac té bao it hoat ddng nhw cac té bao I6p bé mat sau khi nhuém té bao chat
thuwdng bat mau dé dén héng (Hinh 2B) va dén khi khéng con hoat dong (t& bao chét, mat nhan) cac té bao chét
s& bat mau cam (Hinh 2A). Sw khac biét vé mau séc cla té bao chat ngoai trang thai hoat dong cuda té bao thi
con bi anh huéng béi qué trinh sinh Iy cGa co thé phu ni¥, sw khac nhau v& gia tri pH & cAc mau bénh pham.

?.r‘&@

Hinh 3. CAc loai té bao phu khoa nhuém véi ABT® Papanicolaou Staining (40X).

(A) Té bao simg héa (cam); (B) Té bao bé mat (hdng):; (C) Té bao trung gian; (D) Té bao cén day;
(E) Té bao vung chuyén tiép cé ti cung; (F) Néi mac ti cung; (G) Té bao ndi tiét tru; (H) Bach cdu da nhan.

Mét trong nhirng yéu td quan trong nhat gay &nh hwdng dén két qua chan doan Pap test 1a do rd cla nhan va té
bao chét sau khi nhuém Pap. Cac té bao sau khi nhudém cé thé quan sét ré nhan va té bao chat gép phan nang
cao do nhay trong cac xét nghiém t& bao hoc, dac biét 1a sang loc sém ung thu ¢b t&r cung. Do do, trong nghién
cu viéc danh gid va so sanh chat lwong cla ABT®Papanicolaou Staining Kit vé&i BO hoda chat nhuém
Papanicolaou clia Thermo-thwong mai héa trén thj trieong, dwece thye hién dwa trén 4 chi sb chat lweng cla vét
nhudm Pap gdm c6: (1) kha ndng nhudém nhan, (2) chi tiét nhan, (3) kha ndng nhudm té bao chét va (4) chi tiét té
bao chét. K&t qua so sanh chi sb chat Iuong duoc thé hién & Bang 2, phan Ién cac mau dich phét sau khi nhuém
véi ca 2 thubc nhugém déu cho két qua nhin thay r6 nhan va té bao chat. Dong thoi, ti 16 cac mau dat yéu cau va
rd rang chi tiét nhan va té bao chét Ién hon so véi cac mau khong dat yéu cau va mo khi nhuém voi thudc nhuém
cua ABT. Dong thoi, ti 1& nay ciing I1&n hon ti 1&é cac mau dat yéu cau va rd rang chi tiét nhan va té bao chat khi
nhudm v&i thubc nhudm Thermo.

Bang 2. So sanh chi sé danh gia chat lwgng vét nhuém Pap

Chi sé chéat lwong ABT®Papanicolaou Staining B6 héa chat nhuém Gia tri Chi-square
Kit Papanicolaou Thermo p-value
Nhuém nhan
13,581
Pat 84 % 76 %
< 0,001
Khéng dat 16 % 24 %
Chi tiét nhan
- 10,436
R& 84 % 72 %
0,001
Mo 16 % 28 %
Nhudm té bao chéat
4,365
Pat 88 % 70%
0,037
Khéng dat 12 % 30%
Chi tiét té bao chat
- 6,527
RO 82 % 60 %
0,011
Mo 18 % 40 %
Gia tri Ql trung binh 0,92 + 0,16 0,85+0,18
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Chi sé gia tri QI trung binh ctia ABT®Papanicolaou Staining Kit va bd héa chat nhuém Papanicolaou Thermo ghi
nhan duwoc an lwot 12 0,92 + 0,16 va 0,85 + 0,18; nhw vay thudc nhudém ABT cé chi sé QI cao hon cho thdy chat
lweng t6t hon thudéc nhudm Thermo-thudc nhudém dwoc thwong mai héa trén thj trwdng hop nay. Ddng thoi, két
qué phan tich Chi-square vé méi lién hé gitra cac chi sb chat lwgng vét nhudm Pap véi chat lwong thudc nhudém
cho thay céc gia trj Chi-square déu ghi nhan dwoc p-value < 0,05 cho thay chét lwgng cac vét nhuém Pap phu
thudc vao chat lwong cla thudc nhudm. T cac két qua trén, cho thdy ABT®Papanicolaou Staining Kit c6 kha
nang st dung cho nhudém da sic cac t& bao phu khoa trong céac xét nghiém té bao hoc ¢ t& cung.

KET LUAN

Nghién ctu da danh gia hiéu qua cla ba hé thdng t& bao hoc chét 16ng (LBC) trén cac mau nhiéu chat nhdy, té
bao viém, mau va manh mé vun. Trong 3 hé thdng LBC, hé thédng mang loc déi dat hiéu qua tét nhét trong viéc
xt Iy va loai bd cac yéu t6 gay nhiéu (t& bao viém, protein mau va manh mé vun) dam bao tiéu chi v& dé da dang
va do chdng chéo cua té bao khéng qua 75%. Nghién ctru cling chirtng minh thuéc nhuém ABT®Papanicolaou
Staining Kit c6 kha nang phan biét té bao phu khoa hiéu qua sau khi x& ly véi hé théng LBC, véi chi sé gia tri QI
trung binh cao hon so véi thubc nhuém thwong mai (Thermo), dam béo do rd cda nhan va té bao chat. Cac két
qua nay cho thay tiém nang I&n cla viéc két hop hé thébng LBC va ABT®Papanicolaou Staining Kit trong viéc
nang cao chét lwgng va hiéu qua cla cac xét nghiém té bao hoc ¢b tlr cung.
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EFFICIENCY OF LIQUID-BASED CYTOLOGY (LBC) SYSTEMS AND
APPLICATION OF THE ABT®PAPANICOLAOU STAINING KIT IN CERVICAL
CYTOLOGY TESTING

Truong Gia Hung, Nguyen Duy Khanh, Do Ngoc Diem Truc, Nguyen Huynh Cam Tu
ABT Biological Solutions Co. Ltd — Long Hau Branch, Vietnam

SUMMARY

Liquid-based cytology (LBC) is currently a significant advanced technique developed to enhance the sensitivity
and specificity in cervical cancer screening cytology tests. The study collected gynecological smear samples and
compared the sample processing efficiency using three different LBC methods, including the Cyto-centrifuge
Smear Processor, the Liquid-based cytology Smear Processor with a single filter membrane, and the HURO
PATH®SIlide Process with a dual filter membrane. The results showed that all three systems ensured cell
diversity and overlap of no more than 75%. Among them, the dual filter membrane system effectively removed
inflammatory cells, blood proteins, and tissue fragments, providing the best efficiency in processing cells from
gynecological smear samples. The ABT®Papanicolaou Staining Kit, designed for the Pap staining technique,
uses a staining procedure that avoids the use of xylene, a toxic solvent. The results indicated that various
gynecological cells, after staining, exhibited clearly visible nuclei and cytoplasm when observed under a
microscope. The average QI value of the stain when stained with ABT®Papanicolaou Staining is higher than
that with other commercial stains (0.92 + 0.16 vs. 0.85 + 0.18). Thus, the findings from this study demonstrated
that the LBC technology using a dual filter membrane combined with the ABT®Papanicolaou Staining Kit is
effective in cervical cytology testing and minimizes health risks for technicians.

Keywords: ABT®Papanicolaou Staining Kit, cervical cytology, LBC, Pap test, Papanicolaou staining.
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HIEU QUA WEDELOLACTONE TU CAY NHO NOI (ECLIPTA PROSTRATA (L) L.)
TRONG DIEU TRI BENH DONG KINH TREN MO HINH CHUQT THONG
QUA THU THE GABA

Trinh Tat Cwong, Dwong Dlrc Thién

Phong Thi nghiém Trong diém céng nghé Enzym va Protein, Trirong Pai hoc Khoa hoc T nhién, Ha Noi

TOM TAT

Dong kinh 1a mot bénh ndo man tinh khong lay, dic trung boi cac con dong kinh tai phat, 1a nhitng chuyén dong
khong ty chil ngan ngii. RSi loan nay anh huong dén hon 50 tri¢u nguoi trén toan thé gioi. Mic di, nhiéu loai
thudc chdng dong kinh da dwoc thuong mai nhung ngay cang nhiéu nguyén nhan ctia bénh ddng kinh dugc xac
dinh. Bén canh d6, khoang mot phan ba sb ngudi bi dong kinh van trai qua cic con 1 dong kinh khong dap tmg voi
thudc. Do d6, hiéu dugc cac co ché lién quan dén viéc gay ra bénh dong kinh s& hd trg sy phat trién ciia cac loai
thubc mai. Trong hon 10 nim qua, cic bang ching 1am sang va thuc nghiém da hd tro manh mé cho gia thuyét
rang cac qua trinh viém trong ndo c6 thé tao thanh mot co ché phd bién va quan trong trong sinh 1y bénh dong
kinh. y—aminobutyric acid (GABA) 1a chat trc ché din truyén than kinh chinh trong hé thdng than kinh trung
wong cua dong vat c6 vii truong thanh. Vai tro chinh ctia né 1a 1am giam sy kich thich than kinh trong toan bo hé
thong than kinh. Hién ¢ nhiéu nghién ciru chi ra rang qua trinh e ché thong qua trung gian thu thé GABA la
nguyén nhan dan dén co giat trén mé hinh in vivo. Cay nho ndi hay c6 muc, han lién thao (Eclipta prostrata L.)
1a mot loai thyc vat phan bd rong rai trén toan thé gidi ¢ cac vung 6n doi, nhiét déi. Trong nghién ctru nay,
Wedelolactone tach chiét tir ciy nho ndi di cho thay kha nang khang viém, giam dgc tinh cua picrotoxin thong
qua kha ning trc ché khoi phat cac con co giat, giam tan sudt co giat, ddng thoi hd trg sy ting cudng hip thu
GABA trong ndo chudt mot cach hi¢u qua.

Tir khoa: Eclipta prostrata, epilepsy, GABA, GABA receptor, inflammation, Wedelolactone.

DAT VAN BE

Theo t6 chirc y té thé gi¢i (WHO), déng kinh la mét bénh man tinh khong lay nhiém clia ndo, n6é dwoc dac trung
b&i cac con co giat tai phat, Ja nhirng dot clr déng khong tuw chd ngén co thé lién quan dén mot phan co thé hodc
toan bd co thé. Trén toan cau, khoéng 50 triéu nguoi mé&c ching dong kinh va gan 80% séng & cac nwdc dang
phat trién (Shaikh et al., 2013). V& co ché phan tt, cac con co giat trong bénh déng kinh chi yéu bat ngudn ti
mot s6 nguy&n nhan, nhw sw mét can béng trang thai 6n dinh gitva kich thich va trc ché & cac té bao than kinh
ma cu thé 1a mang truwéc va sau synap (khdp than kinh). Chiu trach nhiém cho sw can béng va 6n dinh nay la cac
té bao than kinh san xuat GABA (GABAergic) va cac té bao than kinh san xuét glutamate (glutamatergic) nam tai
cac synap (Wong et al., 2003). Nhiéu nghién ctru chi ra cac qua trinh viém khong dwoc kiém soat dan dén két néi
than kinh khéng 6n dinh va mang luéi té bao than kinh bi tang kich thich 1a trung gian kh&i phat bénh déng kinh
(Musto et al., 2011). Cac cytokine dwoc nghién clru rdng rai nhét trong than kinh trung wong ciing nhw bénh déng
kinh la Tumor necrosis factor (TNF)—a, interleukin (IL—1p, va IL-6 (Li et al., 2011).

GABA la chét dan truyén than kinh trc ché chinh trong ndo. Tai cac synap, GABA hoat déng lién két v&i mot trong
hai thu th&: GABAshodc GABAg, Thu thé& GABA4 13 cac kénh ion phdi t&r (con dwoc goi la cac thu thé ionotropic)
¢6 chirc nang siéu phan cwce té bao than kinh bang cach tang d dan clorua vao trong té& bao va cé tac dung trc
ché nhanh). Thu thé GABAg c6 tac dung (rc ché cham, Ia thu thé lién két v&i protein G 1am siéu phan cuc té bao
than kinh bang cach tang do dan kali, gidm sw xam nhap cla canxi, ddng thdi trc ché tién synap giai phéng céac
chét dan truyén khac). V&i kha nang (rc ché nhanh nén céc loai thubc d tap trung nhidu vao thu thé GABA, dé
didu tri co giat (Wong et al., 2003).

Hién nay, nhidu bang ching cho thdy mot sé cytokine da (rc ché GABA va thu thé clia né. Nghién ctru ctia Roseti
va ddng tac gia cho thay néng dé clia IL—1B trong bénh déng kinh thuy thai dwong lam giam t&i 30% dan truyén
than kinh qua trung gian GABA va dan dén co giat do tang kich thich t& bao than kinh (Roseti ef al., 2015). Mot
nghién ctru khac trén chudt bién ddi gen biéu hién qua murc IL—6 trong t& bao sao da chi ra sy ting d6 nhay cdm
v&i cac con co giat do cac chét chi van glutamatergic (axit kainic va NMDA) (Samland et al., 2011).

Cay nho ndi hay cd muc (Eclipta prostrata (L) L.) Ia mot loai thuc vat ¢é hoa thudc ho Culc (Asteraceae), phan bb
réng rai trén toan thé gisi. Eclipta prostrata chiva nhiéu hop chét cé hoat tinh sinh hoc, bao gdm cac dan xuét
coumestan, saponin triterpene, saponin steroid, triterpene, steroid, alkaloid steroid, flavonoid, axit phenolic, dan
xuét thiophene va nhidu hop chét khac (Timalsina et al., 2001). Cay nho ndi dwoc st dung trong y hoc cb truyén,

1200



HOI NGHI KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

dac biét la & khu vwc phia Nam An Do dé diéu tri bénh dong kinh tir thdi ¢ dai. La nho ndi gia nat véi nwéc ép
t6i va ot dwoc dung béng dweng udng dé diédu tri bénh dong kinh béi cac thay lang truyén théng (Shaikh et al.,
2013). Cho dén nay, cac chét chiét xuat trong nuéc va con cua E. prostrata da dwoc danh gia vé cac hoat dong
an than, gidn co, giai lo au, nootropic va chéng trdm cam, téng cuwong tri nho (Jahan et al., 2014). Tuy nhién, hién
chwa c6 nghién ctru ndo chi ra rng chét nao trong cay nho ndi cé kha néng hé tro diéu tri bénh déng kinh ciing
nhw chi ra co ché tac dong cda né.

VAT LIEU VA PHUONG PHAP
Vat liéu nghién ctru
M&u thuc vat: cay nho néi dwoc thu thap tai tinh Thai Binh. Sau khi dwgc dinh danh tai Vién Sinh thai va Tai

nguyén sinh vat (TCO1 TCO02, TC03), mau duwoc sdy khod & 60°C trong 24 gi®, sau d6 dwoc nghién thanh dang
b6t va bdo quan & nhiét a6 phong.

Mau dong vat: Nghién ciru duoc thuc hién trén dong chudt dwc Swiss trdng c6 can nang tr 17-19 gram, dwoc
cung cap bdi Vién Vé sinh dich té Trung wong.

Phwong phap nghién ctru
Tédch chiét Wedelolactone

Wedelolactone dugc tach chiét tlr cay nho ndi theo phwong phap dwoc mé ta béi Cuong va ddng tac gia (2018).
La clta nho ndi dwoc chiét xuét trong methanol bang Soxhlet. Dung méi dwoc loai bd, phan la dwoc dun trong
nudc & 80 C. Sau khi loc, pha nwoc dwgc phéan chia béng etyl aeetata. Pha hitu co dwoc thu va bay hoi thu
dwoc bot mau nau nhat. Bét dwoc phan doan bang sac ky cot gel, pha dong st dung cloroform: methanol (70: 30).

T4ch chiét dai thuc bao tir tiy xwong chudt

Té bao dai thuc bao dwoc tach ra tlr xwong dui chudét (BMDM) theo phwong phap dwoc mé ta béi Cuong va
ddng tac gla (2018). BMDMs dwoc nubi tir 5 dén 7 ngay trong méi trwdng DMEM (Dulbecco’s modified Eagle’s
medium) bb sung 10% L929 (yéu té kich thich M — CSF (macrophage-specific colony stimulating factor), 10%
FBS, 1 mM sodium pyruvate, 50 U/mL penicinin, 50 pg/mL Streptomycin, va 5 x 10° M B — mercaptoethanol, &
37°C bd sung 5% CO,.

Ddnh gia déc tinh ctia Wedelolactone déi véi sw séng sét ctia dai thurc bao phan Iap tir chuét

Kha nang sbng sét clia t& bao dwoc danh gia bang st dung kit dém té bao (CellTiter 96 R Aqueous One Solution
Cell Proliferation Assay) theo hwéng dan cla nha san xuat. Té bao dwoc dwoc U cung Wedelolactone véi cac
ndng do6 10, 20, 40 ug/mL trong 48 gi¢r. Sau do6, 10 L cla dung dich kit dwoc dwa vao giéng nudi. Gia tri hap thu
clia cac giéng tai budc song 450 nm sé& duwoc tinh ti 1& phan trd&m so véi giéng khéng dwoc xir ly voi
Wedelolactone. Thi nghiém dwoc I4p lai 3 1an.

Danh gia kha nang khang viém cua Wedelolactone trén dai thuec bao phan Iap tir chudt

Cac té bao dai thuc bao dwoc phan chia vao cac giéng & ndng dé 5x10° t& bao/giéng bang cach str dung budng
dém, sau d6 té bao dwoc U véi cac ndng d6 1, 2, 4, 8, 10 ug/mL ctia Wedelolactone trong 45 phuat. Sau d6, dai
thwc bao tiép tuc dwoc U véi LPS (Lipopolysaccharide) & nong d6 1 ug/mL. Sau 18 gi®, dich té bao dwoc thu lai
bang ly tam. Nong d6 cytokine tién viém trong dich nudi té bao dwoc do bang kit ELISA theo hwong dan clia nha
san xuat.

Ddnh gid kha ndng chéng co giat cua Wedelolactone trén mé hinh chudt déng kinh cép tinh

Kha nang chéng co giat ctia Wedelolactone duoc danh gia theo phwong phap mo ta boi Shaikh va ddng tac gia
(2013). Chudt dwoc chia thanh 5 nhom, méi nhdém gom 10 con. Boi chiing &m, doi chirng dwong, cac nhom
dwoc uong diazepam (2 mg/kg) va 10, 20 mg/kg Wedelolactone, lién tuc trong 7 ngay. Mét gi¢ sau khi cho udng
& ngay thr 7, chuét dwoc tiém Picrotoxin (PIC) 100 mg/kg vao mang bung, sau d6 quan sat trong 30 phut sau
tiém va ghi lai cac thdng s6: thoi gian khéi phat con co giat dau tién, so lan co giat trong 30 phut, va % chudt
dwoc bao vé khéi t&r vong.

Phén tich GABA trong nao chuét

Dinh tinh GABA trong n&o chudt dwoc thic hién bang phuwong phap séc ky ban méng (TLC) béi Rao va dong tac
gia (1998). M6 ndo chudt sau thi nghiém vé hoat tinh chong co giat dwgc hoa tan voi etanol theo t| 1&: 100 mg mé
nao : 2 mL etanol 80%, ly tdm 1200 vong/phut 10 phdt, phan dich ndi dwoc thu va lam kho & 70°C va hoa tan lai
trong nwéc cét, sau d6 20 pL dich dwoc sir dung dé phan tich lwong GABA.

Pdnh gid méi lién quan gitra viém va déng kinh trén nao chuét

Dé danh gia méi lién quan gitra viém va dong kinh trén n&o chudt, ndng do cytokine gay viém dwoc do bang cach
st dung kit ELISA theo phwong phap dwgc mo ta béi Zhao va dong tac gia (2019). 100 mg mé ndo chuét sau thi
nghiém hoat tinh chong co giat dwgc hoa trong 1 mL PBS lanh, cac mau sau d6 dwoc ly tam \c’r 12.000 vong/phut,
15 phuat. Phan dich noi dwoc thu dé xac dinh ham lwgng cytokine. Thi nghiém dwoc I1ap lai 3 lan.
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Phaén tich théng ké

Do tin cay cla cac thir nghiém dwoc danh gia béng phuong phap phan tich théng k& ANOVA. Sy khac nhau cé y
nghia thong ké p <0,05.

KET QUA VA THAO LUAN
Poc tinh ctia Wedelolactone déi véi sw séng sét cta dai thwe bao

Két qua cho thdy Wedelolactone gan nhw khong gay doc cho té bao, thé hién & ty I& sbng sot clia dai thuc bao
déu dat trén 95%.
100 F

75 =

Ty I8 té bio séng chét (%)

25 =

sC 10 20 40 (pgimL)

Hinh 1. Kha ning s6ng sét ctia dai thwe bao xir ly véi Wedelolactone (SC: Solvent control)
Kha nang khang viém ctia Wedelolactone trén dai thuwc bao

1200 000 = & I'
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Hinh 2. Ndng dd cytokine san xuat b&i dai thwe bao xiv ly véi Wedelolactone (*, p < 0.5, **, p < 0.1, ***, p < 0.01)

Wedelolactone co kha nang khang viém in vitro. o} gleng déi chung dwong kich thich béi LPS, ndng d6 TNF-a la
hon 10000 pg/mL, néng dd nay gidm dan xuong I&n lwot 1a khi xt ly t& bao twong ng voi 1, 2, 4, 8, 10 pg/mL
Wedelolactone. Twong tw, nong do IL-6, IL-1B & cac mau‘dm chtrng dwong 1&n lwot 1a 5000 pg/mL va 40 pg/mL.
NOng d0 cytokine cling dwgc ghi nhan gidm dan khi tang néng dé tién xt ly véi Wedelolactone.

Kha niang chéng co giat cia Wedelolactone trén mé hinh chuét dong kinh cép tinh

Bang 1. Hoat tinh chéng co giat ciia Wedelolactone

Kich thich co giat bing Picrotoxin

Piéu tri The&i gian
kh&i phat S6 lan co giat % Bao vé
co giat trong 30 phut khoi tir vong
(giay)

Péi chirng PIC 100

100 + 2 34+2 0%
mg/kg
Diazepam 2 mg/kg 397 +5 42+3 70%
W lol 1
edelolactone 10 122+ 3 33+2 50%
mg/kg
W lol 2
edelolactone 20 375+ 4 33+2 70%

mg/kg
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Trong mé hinh co giat trén chudt gay ra bdi picrotoxin cho thay cé sw cham tré dang ké cla sy khéi phat con co
giat dau tién, quan sat dwoc trén tat cd cac nhém duoc didu tri véi Wedelolactone va nhém diéu tri véi Diazepam
khi so sanh v&i nhém dbi chirng. Bang chi y, & nhém dwoc diéu tri véi Wedelolactone lidu 20 mg/kg, thoi gian
khai phat con co giat dau tién 1a 375 giay, gan nhw twong dwong véi thudc chiva déng kinh phé bién trén thi
trwdng hién nay la Diazepam (397 gidy), dong thdi cao hon rat nhiéu khi so sanh véi nhém déi chirng (100 giay).
Phan tr&m bao vé khdi tr vong ctia nhém duoc diéu tri véi Diazepam 1a 70%, twong déng véi két qua da dwoc
b&o cao béi Shaikh va déng tac gia (2013). Con sb nay & nhém chuédt dugce diéu tri véi 20 mg/kg Wedelolactone
cling la 70%, twong dwong véi Diazepam, trong khi d6, & liéu dung 10 mg/kg, Wedelolactone ciing cho thay kha
nang bao vé dang ké khi cé 50% chudt dwgc béo vé khdi tir vong (Béng 1). T két qua nay chi ra Wedelolactone
c6 thé xem nhw c6 tiém nang véi hoat tinh chéng co giat.

Két qua phan tich GABA trong nao chudt diéu tri véi Wedelolactone

Phan tich ham lwong GABA trong ndo trén cac nhém chuét cho thdy ndng d6 GABA & nhém chuét ddi ching
dwong cao hon dang ké& so véi cadc nhdm con lai, chirng t& co sw tich Iily GABA bén ngoai synap. GABA khéng
lién két dwoc voi thu thé GABAA dé biéu hién cac chirc nang sinh ly, didu nay 1a do tac dong clia picrotoxin ngdn
chan GABA lién két v&i thy thé cta né. Trong khi d6, ham lwgng GABA clia nhém chuét dwoc didu tri voi
Wedelolactone (20 mg/kg) va nhém chuét déi chirng am 1a twong dwong nhau, thdp hon nhiéu so v&i cac nhém
ddi chirng dwong, thap hon ca nhém chudt st dung thuéc chiva bénh dong kinh Diazepam. Ngoai ra, néng d6
GABA & cac nhém chudt nay thdp twong dwong véi nhédm ddi chirng &m cho thdy GABA c6 hoat dong binh
thwerng. Két qua nay da chirng minh chirc nang cla thu thd GABAskhong bi ngdn chén béi PIC. Pégas va ddng
tac gia (2006) da chi ra réng, Wedelolactone c6 &i lwc véi vi tri gén két Benzodiazepine trén thu thé GABA,, cling
véi két qua trong nghién ctvu nay da chi ra hoat dong chdng co giat ciia Wedelolactone 1a do né c6 kha néng lién
két v&i thu thé GABA,, gitp cho thu thé nay hoat déng binh thwong.

2 &

Tee
—
boee

A B c D E

Hinh 3. S&c ky ban méng GABA trong ndo cac nhém chuét xi ly véi Wedelolactone
(A) Picrotoxin 100 mg/kg, (B) Diazepam 2 mg/kg, (C) Wedelolactone 20 mg/kg, (D) Chuét déi chirng, (E) GABA chuén.

Méi lién quan giira viém va dong kinh trén ndo chuot diéu tri véi Wedelolactone

450,00
400,00
350,00

300,00
250,00
200,00
150,00
100,00
50,00
0,00 -
1 2 3 4

Hinh 4. Néng dé cytokine gay viém trong n&do chudt str dung Wedelolactone

IL - 6 (pg/mL)

1. Chuét déi ching, 2. Chudt b tiém picrotoxin 100 mg/kg, 3. Chudt diéu trj véi Diazepam 2 mg/kg,
4.Chudt diéu tri véi Wedelolactone 20 mg/kg (***, p < 0,01).
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Két qua phan tich ham lwong IL-6 trong ndo chudt cho thay, & nhém chudt tiém picrotoxin (100 mg/kg), néng dd
cytokine IL—6 trong ndo x4p xi 400 pg/mL, gia tri nay I&n hon kha nhiéu khi so sanh v&i nhém chuét diéu tri voi
Diazepam 2 mg/kg (325 pg/mL), cling nhw nhém chuét str dung Wedelolactone 20 mg/kg (xap xi 275 pg/mL. Két
qua nay cho thay Wedelolactone c6 kha nang tac dong ngan chan té bao than kinh dém, té bao hinh sao san
xuat IL-6.

KET LUAN

Wedelolactone cé khd ndng chdng co giat. Trong d6, Wedelolactone c6 thé cé tac dong hd tro didu tri bénh déng
kinh théng qua thu thé GABAA Ngoai ra, Wedelolactone c6 kha néng (rc ché san xuat cytokine tién viém trong
n&o sau co giat. Wedelolactone c6 kha nang khang viém va chéng co giat. Trong d6, Wedelolactone cé thé cé tac
dong chdng co giat théng qua thu thé GABAA Ngoai ra, Wedelolactone cé kha nang (¢ ché san xuét cytokine tién
viém trong ndo chuét.

L&i cam on: Nghién cizu diroc thyre hién nho kinh phi cia dé tai KLEPT 02.2022.
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HOI NGHI KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

EFFECT OF WEDELOLACTONE FROM ECLIPTA PROSTRATA (L) L.
IN THE TREATMENT OF EPILEPSY ON MOUSE MODEL THROUGH GABA
RECEPTOR

Trinh Tat Cuong*, Duong Duc Thien

Key Laboratory for Enzyme and Protein Technology, Vietnam National University University of Science, Hanoi,
Vietnam

SUMMARY

Epilepsy is a chronic, non-communicable brain disorder characterized by recurrent seizures, which are brief,
involuntary movements. This neurological condition affects more than 50 million people globally. Despite the
availability of numerous antiepileptic drugs on the market, the underlying causes of epilepsy are increasingly
being studied and identified. However, one-third of individuals with epilepsy continue to suffer from seizures
that do not respond effectively to existing medications. As a result, a deeper understanding of the mechanisms
involved in the development and progression of epilepsy is essential for the advancement of new and more
effective therapeutic options. In the past decade, both clinical and experimental research has robustly supported
the idea that inflammatory processes in the brain could play a critical and common role in the pathophysiology
of epilepsy. y—aminobutyric acid (GABA) functions as the principal inhibitory neurotransmitter in the central
nervous system of adult mammals, and its main function is to decrease neuronal excitability across the nervous
system. Numerous studies have demonstrated that the inhibition process mediated by GABA receptors is closely
linked to the occurrence of seizures in in vivo models. Eclipta prostrata L., a plant species that is widely
distributed in temperate and tropical regions around the world, has shown potential benefits in this context. In
this particular study, Wedelolactone, which is extracted from Eclipta prostrata, exhibited notable anti-
inflammatory properties. It effectively reduced the toxicity of picrotoxin by inhibiting the onset of seizures,
decreasing the frequency of seizures, and supporting an increase in GABA absorption within the mouse brain,
thus highlighting its potential as a therapeutic agent for epilepsy.

Keywords: Eclipta prostrata, epilepsy, GABA, GABA receptor, inflammation, Wedelolactone.

" Author for correspondence: Tel: 0984814776; Email: cuongtrinhtat@gmail.com
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DANH GIA HOAT TINH GAY BOC TE BAO UNG THU
VA CHONG OXY HOA CUA VI NAM NOI SINH PHAN LAP
TREN CAY XA CAN (Ophiorrhiza baviensis Drake)

Nguyén Méu Hwng', Quach Ngoc Tang™? H& Ngoc Anh*?, Poan Thi Nhung', P& Thi Thao?,
Hoang Ha', Chu Hoang Ha'?

Vlen Coéng nghé Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

TOM TAT

NAm noi sinh trén cay duoc lidu 13 mot ngudn cung cap da dang cac hop chét c6 hoat tinh sinh hoc nhur khang
sinh, gy doc té bao ung thu va chdng oxy héa. Cay xa can (Ophiorrhiza baviensis Dracke) 1a loai cay duoc liéu
quy dugc st dung nhiéu trong y hoc ¢ truyén, tuy nhién nhitng thdng tin v& nam nai sinh hién van con han ché.
Nghién ctru nay tap trung phan lap va danh gia hoat tinh gay doc té bao ung thu, chdng oxy héa ciia ndm nai sinh
trén cay xa can thu thap tai Ba Vi, Ha Noi. Tir cAc mau ré, than, I4 trén ciy Xa can, 9 ching ndm noi sinh di
dugc phan lap, trong d6 s6 lwong nAm noi sinh giira cac bo phan cay tuong duong nhau, khoang 33,3%. Dya trén
phén tich trinh ty gen ITS, 9 chung 1ap dugc phén loai thudc 3 chi Colletotrichum (6 chung), Fusarium (2 chung)
va Volutella (1 chung). Két qua danh gia kha ning gay doc té bao ung thu ctua 9 chung nam trén dong té bao ung
thu phoi A549 ¢ ndng d6 20 pg/mL cho thiy chung XCB2.L4 thé hién hoat tinh gay doc té bao ung thu manh
nhat véi ty 1¢ ic ché dat 56,97 + 1,44%. Hon nita, cao chiét XCB2.L4 con thé hién kha nang trung hoa goc
DPPH va hydroxyl manh, véi ty ¢ twong tng 1a 79,09 + 0,83% va 81,72 + 3,92%. Do vay, chung nam XCB2.L4
noi sinh ¢6 thé 1a ngudn cung cap cac hoat chat khang ung thu va khang oxy héa tiém ning.

Tir khoa: Chdng oxy hda, giy doc té bao ung thu, ITS, nAm noi sinh, xa can.

MO DAU

Ngay nay, x& hoi phét trién kéo theo sw phét sinh nhiéu tdc nhan anh huéng I6n dén stic khoé con nguwdi nhu:
méi trwdng 6 nhiém, cac chat c6 hai trong m§ pham va thwc phadm. Day 1a nhivng tac nhan chinh dan téi sw hinh
thanh t& bao ung thw (Perillo et al., 2020). Ngoai ra, nhiéu nghién ctru gan day da ching minh cac tac nhan trén
l& ngudn sinh ra cac gbc oxy hoa (reactive oxygen spemes ROS), mét trong nhitng nguyén nhan dan dén sw
hinh thanh cac té bao ung thw. Nhiéu chat chéng oxy héa tong hop bi rat khéi thi trdng do nhwng tac dung phu
lién quan dén t6n thwong gan, than va ung thw va cac chét didu trj ung thw khéng con hiéu qUa trong diéu tri [am
sang. Ngoai ra, hién twong khang khang sinh va cac nghién ctu lam sang vé thubc didu tri ung thw da can kiét.
Chinh vi vay, viéc tim ra céac loai thudc khang sinh hay chét chéng ung thw méi ti tw nhién ngay cang cép thiét
(Uzma et al., 2018).

Trong nhi*ng nd3m gan day, ndm nadi sinh da thu hat dwoc nhidu sw cha y cia cdng ddng khoa hoc do tiém nidng
to I&n clia chang trong viéc tdng hop céc loai hop chét chéng ung thw khac nhau. NAm néi sinh 1a mét nhom céac
vi sinh vat néi sinh dwoc dinh nghta la cac loai ndm séng trong cac md thyc vat trong toan bé hodc mot phan
vong doi, thiét 1ap mdi quan hé sinh tdn cung c6é loi véi cay chi ma khéng gay ra tac dung phu hodc bénh tat ré
rang cho cay (Prajapati et al.,, 2021). Céac chét diéu trj ung thw s& dung trong diéu tri lam sang nhu paclitaxel,
podophyllotoxin, camptothecin, vinblastine, hypericin va diosgenin triwéc day chi dwoc tach chiét tir cay duoc lidu,
nay da dwoc chirng minh dwoc téng hop b&i nadm ndi sinh. Vi du, camptothecin dwoc chirng minh tach chiét tw
mot s ndm ndi sinh trén cay duoc liéu nhw Entrophospora infrequens, Fusarium solani, Aspergillus sp. va
Trichoderma atroviride (Uzma et al., 2018). Ngoai cac chat co6 ngudn gdc tir thwe vat, nAm noi sinh con sinh téng
hop nhiéu chét c6 hoat tinh (¢ ché t& bao ung thw méi nhw rhytidchromone, aspermicrone, oryzaein, fusarielin,
penicisulfuranol va pyrenosetin (Prajapati et al., 2021).

Cay xa can (Ophiorrhiza baviensis) 1a cay dwoc liéu phan bb & Trung Qudc va mot sb tinh phia bc Viét Nam
nhw Cao Bang, Ha Noi, Ninh Binh va Pht Tho. Trong y hoc ¢ truyén, xa cdn cé kha ndng chiva lanh vét ran cén,
viém miéng, loét, ho. Nghién ctu gan day da phat hién chat méi 38,23,24-trihydroxyurs-12-en-28-oic acid va 8
chét khac tir cay xa can, trong d6 cac chat nay thé hién hoat tinh (rc ché té bao ung thw va chéng oxy hoa (Viet
Cuong et al., 2021). Tuy nhién, n&m ndi sinh cling nhw hoat tinh &c ché té bao ung thw va chong oxy héa cta
chung van chuwa dwoc khai thac. Nghién ctru nay la nghién ctru dAu tién phan Iap va khao sat tiém nang gay doc
t& bao ung thw, chdng oxy héa ctia nAm néi sinh trén cay xa can thu thap tai Viét Nam.
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VAT LIEU VA PHUONG PHAP
Vat lidu
Céac mau cay xa can dwoc thu thap tai Ba Vi, Ha Noi va dwoc van chuy&n dén phong thi nghiém cdia Vién Cong

nghé sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Dong t& bao ung thu phéi A549 & nguoi do GS.
Jeanette Maier, Trwong Pai hoc Milan, Y va GS. TS. J. M. Pezzuto, Trwong Bai hoc Long-Island, My cung cap.

Mai trwdng nudi Céy: PDA (g/L): dich chiét khoai tay 200, dextrose 20, H.O bd sung da 1000 mL, thach 20, pH 6,5;
PDB (g/L): dich chiét khoai tay 200, dextrose 20, H20O b6 sung dd 1000 mL, pH 6,5.

Phwong phap
Phan |4p ndm néi sinh

Céac mau xa can duoc rira sach béng nwéc, chia thanh 3 phan, gdm ré, than, 14 va dwoc hong khé cho rao nwéc.
Céac mau ré, than, 14 dwoc khir tring bé mat theo phwong phap dwgc mé ta trwdc day cla nhém nghién ciu
(Doan et al., 2024). Cac mau dwoc lan lwot x& Iy bang 70% ethanol trong 30 gidy, khé tring béng 3,5% NaOCl
trong 2 phit va 70% ethanol trong 2-5 gidy. Tiép theo, cac mau dwoc riva 3 1an bang nwéc cat khiv trung dé loai
bd hoan toan héa chat con dw. Cubi cuing, cac mau dugc dé kho trong budng cay khir trung va ct nhé dé dat
trén moi trwong PDA c6 bd sung 100 mg/L streptomycin. Cac dia Petri dwoc G & 28°C trong 14 ngay va sw phat
trién cla cac khuan lac nAdm duwoc theo déi hang ngay. Cac ching ndm dwoc cly chuyén va lam sach trén moi
trwong PDA.

Phan loai c4c chdng ndm bang phan tich trinh tergen ITS

Céc chang ndm dwoc nubi trén méi trudng PDA & 28°C trong 3-5 ngay dé& quan sat hinh thai khudn lac va tach
chiét DNA téng sé bang kit QlAamp DNA mini kit (Qiagen, Hilden, Bc) theo hwéng dan cta nha san xuét. Sk
dung cép méi ITS1 (5-TCCGTAGGTGAACCTGCGG-3) va ITS4 (5-TCCTCCGCTTATTGATATGC-3') dé khuéch
dai viing gen Internal Transcribed Spacer (ITS) (Vu et al., 2022). Sau khi tinh sach, san phdm PCR duoc gidi
trinh tw tai cong ty 1% BASE (Singapore). Sau khi dwoc xi ly bang phan mém BioEdit v.7.2.5, trinh ty cudi dwoc
so sanh v&i cac ching ndm tham chiéu trén GenBank bang cong cu BLAST trén NCBI (www.ncbi.nim.nih.gov).
Dung phan mém MEGA v.11.0 dé xay dung cay phat sinh loai theo Neighbor — Joining véi bootstrap st dung
1000 lan lap.

DPanh gia kha ndng gdy déc té bao ung thw

Chung ching ndm duoc 1én men trong mdi trwéng PDB & 28°C véi tée dd lac 160 vong/phit trong 10 ngay. Sau
10 ngay lén men, dich lIén men duoc ly thm dé thu sinh khéi ndm. Sau d6, sinh khdi nAdm ndm duoc say kho &
50°C, nghién thanh bot va sau dé dwoc chiét véi hén hop dichloromethane:methanol (90:10, v/v) theo ty 1& bot
ndm va dung méi 1a 1:10 (w/v). Cao chiét dwoc hoa tan bang dimethyl sulfoxide (DMSOQ). Cao chiét ndm duwoc
danh gia hoat tinh gay doc t& bao ung thw phdi A549 béng phwong phap nhuém mau véi sulforhodamine B
(SRB) Té bao ung thw ph0| A549 v&i mat dd khoang 1x10° té bao/mL nudi trén dia 96 giéng trong 24 gio & 37°C
va 5% CO,. Céac dia nudi té bao dwgc thr ddc tinh bang cach bé sung dich cao chiét thé tlr nAm & ndng dd 20
pg/mL va 100 pg/mL trong thdi gian 48 gid. Gia tri OD dwoc doc & bwdc séng 515 nm trén may ELISA Plate
Reader. Gia tri OD may do dwoc ty 1& thuan véi lwgng SRB gén véi phan tir protein. Gia tri OD cang cao thi ham
lwong t& bao va ham luwong protein cang nhiéu. Ellipticine & ndng d6 10 pg/mL dwoc siv dung lam déi chirng
dwong va 0,1% (v/v) DMSO dwoc st dung lam dbi chirng am.

Phwong phdp xdc dinh hoat tinh chéng oxy héa

Hoat tinh chéng oxy héa ctia cao chiét thé dwoc xac dinh theo sw chuyén mau cla 2,2-diphenyl-1-picrylhy drazyl
(DPPH). Cao chiét thé hda tan trong ethanol 70% & ndng dd 100-1200 pg/mL dwoc phan (ng véi 0,2 mL DPPH
& ndng dd 0,1 mM va sau d6 bd sung 2,0 mL nwéc khiv ion. Phan trng duoc U trong béng téi 30 phat va d6 hap
thu sau dé dwoc do & budc song 517 nm. Hoat dong nhat géc DPPH clia cao chiét tho dwoc tinh theo cbng thire:
1% = 1- [((As-AQ0)/Ab)) x 100%, trong d6 As: d6 hap thu clia hdn hop bao gbm cao chiét thd, A0: d6 hap thu cua
ethanol 70% va dung dich 0,1 mM DPPH, Ab: d6 hép thu cda ethanol 70% (Vu et al., 2022).

Cao chiét thd & ndng d6 100-1200 pg/mL dwoc bd sung vao phan trng chiva 0,75 mM 1,10-phenanthroline, 0,75
mM FeS0y4, 0,01% H,0>, 0,15 M d&dm sodium phosphate (pH 7,4). Hén hop dwoc 0 & 37°C trong 30 phut va do &
bwéc séng 536 nm. Hoat tinh (rc ché gbc hydroxyl dwoc tinh theo cong thirc : 1% = [(As-Ab)/(Ao-Ab)] x 100%.
Trong do Ao: gia tri mat d6 quang cua phan wng khéng bd sung cao chiét tho va H202; As: gia tri mat d6 quang
clia mau thir; Ab: gia tri mat d6 quang clia mau nwdc cat. Hoat tinh loai bd gbc tw do hydroxyl dwgc xac dinh
b&ng phan ng mau dwa trén sy oxy hda cla pyrogallol (Vu et al., 2022).

Xtrly sé liéu

Céc thi nghiém dwoc 1&p lai 3 1an. Céc sé liéu dwoc x Ii trén Excel, dwoc trinh bay dang mean + SD.
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KET QUA VA THAO LUAN
Phan lap va danh gia phan bé cta ndm ndi sinh trén cay xa cin

T cadc mau xa can thu thap tai Ba Vi, Ha N6i, da phan 1ap dwoc 9 ching ndm thudn véi cac ddc diém hinh thai
khac nhau. Cac ching ky hiéu la XCA1.L4, XCA1l.R2, XCA1.T1, XCB1.L6, XCB2.L4, XCB2.R2, XCB2.T7,
XCB3.L9 va XCB3.T5. Banh gia phan b6 clia cac chiing ndm cho thay s6 lvong cac ching nam & ré (3 chiing),
than (3 chding), la (3 ching) kha déng déu. Khac biét vai két qua trén, 16 chang nam da dwoc phan lap tw cay xa
can dau (Ophiorrhiza mungos) (Aswani et al., 2020). S lwong ching ndm phu thudc nhiéu vao sé lwong mau,
phwong phap phan lap va muc tiéu nghién ctru.

R3 (33,3%)

Thén (33,3%)

Hinh 1. Dac diém hinh thai trén méi trwong PDA cua mét s6 chling nam dai dién (A)
va phan bé cia ndam néi sinh theo bd phan cay xa can (B)

Phan loai ndm néi sinh bang sinh hoc phan tir

Trong nghién cru nay, 9 chiing nAm ndi sinh dwoc phén loai dwa trén co sé so sanh trinh ty gen ITS tham chiéu
trén GenBank. Cac chung vi nam dwoc tach chiét DNA téng sé va khuéch dai gen ITS bang phan ing PCR. Qua
trinh khuéch dai gen ITS cta 9 ching ndm nghién ctru déu thu dwoc cac bang co kich thwdc dao déng khoang
550 bp. K&t qua so sanh trinh tw gen ITS cho thay trinh tw ctia 9 chdng vi ndm c6 do twong ddng cao v&i mot s6
loai thudc cac chi Colletotrichum, Fusarium va Volutella (Bang 1). Trong d6, chi Colletotrichum chiém sé lwong
chiing ndm cao nhét véi 6 chling, trong dé cac ching nay thudc 5 loai Colletotrichum khac nhau. &’ mirc do thap
hon, chi Fusarium va Volutella chiém |an lwot 2 va 1 chdng, twong ¢ng. Nghién céu ndm ndi sinh trén cay thiét
sam (Tsuga chinensis) cho thay 16 chiing ndm thudc 7 chi nhw Aspergillus, Daldinia, Fusarium, Neocosmospora,
Neofusicoccum, Xylaria va Penicillium. Trong dé, chi Fusarium va Aspergillus chiém ty I& cao nhat (Vu et al.,
2022). Do vay, mirc d6 da dang ndm néi sinh trén cay xa can thu thap tai Ba Vi, Ha Noi & mic thap.

Bang 1. Mirc d6 twong déng trinh tw ITS ctia 9 ching ndm néi sinh véi cac ching ndm tham chiéu trén GenBank

Tén ching pﬁgﬁ?gp Chung tham szou:r?;é twong déng tworl:/gl;a’;éig (%) Ma sé Genbank
XCAl.L4 L& Colletotrichum fioriniae CBS 128517" 99,21 NR_111747
XCA1l.R2 Ré Fusarium longifundum NRRL 36372" 99,40 NR_171059
XCA1.T1 Than Fusarium concentricum NRRL 251817 99,59 NR_111886
XCB1.L6 L& Colletotrichum fioriniae CBS 128517" 100 NR_111747
XCB2.L4 L& Colletotrichum arecicola CGMCC 3.19667" 99,62 NR_120143
XCB2.R2 Ré Volutella leucaenae MFLUCC 17-2620" 98,17 NR_189395
XCB2.T7 Than Colletotrichum boninense CBS 123755" 99,63 NR_165949
XCB3.L9 L& Colletotrichum queenslandicum ICMP 17787 99,44 NR_144796
XCB3.T5 Than Colletotrichum gigasporum CBS 133266" 98,94 NR_145380

Panh gia hoat tinh trc ché té bao ung thw ctia cac chiing ndm néi sinh

Hoat tinh gay déc té bao ung thw phdi A549 dugc xac dinh bang ti 1& phan tram (¢ ché sy phat trién cua té bao
ung thw thir nghiém va két qua thé hién & Bang 2.
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Bang 2. Hoat tinh gay doc trén té bao ung thw phdi A549 chia cao chiét thd tir 9 chiing ndm nai sinh

Ty |é tc ché té bao ung thw ctia cao chiét tho (%)

Cao chiét ndm néi sinh

20 pg/mL 100 pg/mL
XCB2.L4 56,97 + 1,44 95,12 + 3,09
XCB3.T5b 29,16 + 1,41 97,27+ 3,13
XCB2.R2b 15,97 + 3,43 64,74 +4,11
XCB2.T7a 21,61+1,14 94,43 +1,65
XCB3.L9b 14,60 + 2,54 31,18 + 3,63
XCB3.R2 16,62 + 1,55 43,43 £ 2,27
XCB1.L6 12,96 + 2,32 76,65 + 6,43
XCA1l.L4 24,25 + 5,39 48,68 + 4,22
XCA1.T1 18,19 + 4,37 85,18 +5,34
Ellipticine (10 pg/mL) 90,5+ 3,01

Ké&t qua cho thdy 100 ug/mL cao chiét thd cia cac ching ndm (rc ché manh t& bao ung thw phéi, dao déng tiy
31,18 + 3,63% dén 97,27+ 3,13 (Bang 2). Cao chiét XCB3.L9b va XCB3.R2 thé hién hoat tinh gay doc té bao ung
thw th&p nhat, trong khi d6 cao chiét thd XCB2.L4 thé hién hoat tinh gay doc t& bao manh nhét. D& danh gia rd
hon hoat tinh gay doc t& bao, ndng d6 cao chiét 1a 20 pg/mL dwoc st dung. K&t qua Bang 2 cho thay hoat tinh
gay doc té bao ung thw giam rd rét so véi 100 ug/mL cao chiét thd. Két qué cho thdy 20 pg/mL cao chiét thd
khong trc ché manh t& bao ung thw A549, ngoai triy XCB2.L4 (56,97 + 1,44). O mau ddi chirng, 10 pg/mL
ellipticine e ché t&i 90,5 + 3,01 sy sbng s6t cla t& bao ung thw. Twong tw,hoat tinh gay doc t& bao ung thw
A549 clia vi ndm ndi sinh trén c&c cay ngap mén chi dat dao déng tiy 7 - 57,6% & néng dd 20 ug/mL cao chiét thd
(Liu et al., 2017). Trong chi Colletotrichum, cao chiét thd tir Colletotrichum gloeosporioides dwgc chirng minh Gc
ché manh té bao ung thw vi MCF-7 (Rai et al., 2023). Sw trc ché manh cac dong té bao ung thw c6 thé do cac
hop chat cé hoat tinh sinh hoc trong cao chiét tac dong t&i protein p53, mét protein quan trong nam trong diéu
hoa chu ky té bao — goi la gen ap ché khéi u p53. Khi DNA bj thwong tén, p53 lam ngirng chu ky té bao cho dén
khi DNA dworc stra chiva hodc p53 kich hoat t& bao chét theo |ap trinh (apoptosis) néu khéng con kha nang stra
chira DNA (Vu et al., 2022).

DPénh gia hoat tinh chéng oxy héa ctga chdng ndm XCB2.L4

Céc chét chdng oxy héa doéng vai trd quan trong trong bao vé t& bao khdi sw oxy héa ctia ROS va ngan ngira
bénh ung thw. Dung dich DPPH c6 mau tim, c6 do hap thu cao nhat & bwéc séng 517 nm, khi c6 sy hién dién
cta cac chat chéng oxy héa & ndng dé thich hop, dung dich nay sé chuy&n sang mau vang. Do d6, gia tri OD do
duwoc & bwdc séng 517 nm cang thap chirng té kha néng trung hoa géc tw do ctia chat chéng oxy hoéa cang cao.
Két qua cho thay kha nang trung hoa gbc tw do DPPH cla cao chiét thd XCB2.L4 tuyén tinh véi ndng do cao
chiét str dung (Hinh 3A). Tai néng d6 100 ug/mL, hoat tinh trung hoa géc DPPH chi dat 20,01 + 4,67%. Khi téng
ndng d6 cao chiét tdng d&n 800 pg/mL, hoat tinh chéng oxy héa ting dang ké, dat 79,09 + 0,83%. Hoat tinh trung
hoa gbc DPPH khéng tang dang k& khi st dung 1200 pg/mL cao chiét XCB2.L4. Tuy nhién, hoat tinh trung hoa
gbc DPPH dat cao nhét van thdp hon so véi chét chdng oxy héa chuén, axit ascorbic (97,25 + 1,03%). Géc
DPPH la géc tw do dwoc siv dung trong nhidu thi nghiém danh gia hoat tinh chéng oxy héa cla cao chiét thé va
hop chéat tinh sach tir nAm noi sinh. Ching vi nAm Xylaria feejeensis HMJAU22039 néi sinh trén cay séi An Do
(Tectona grandis) dwgc chirng minh cé hoat tinh trung hda DPPH dat mirc cao nhét 1a 69,34 + 0,31%
(Rebbapragada & Rajagopal, 2016), thdp hon so vé&i cao chiét thé XCB2.L4. Nhiéu nghién ctvu d& chirng minh
cac hop chét thuéc nhédm polyphenol va flavonoid 1a nguyén nhan chinh gitp cao chiét thé tlr nAm c6 hoat tinh
chdng oxy héa (Liu et al., 2007).
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Hinh 3. Hoat tinh trung hoa géc DPPH (A) va hydroxyl (B) tw do cta cao chiét tir chiing nAm XCB2.L4
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Trong sb cac loai gbc tw do, gbc hydroxyl 1a géc oxy héa manh nhét va la nguyén nhan dan dén sy pha huy cac
phan t& cla té bao nhw DNA, RNA va lipid. Géc hydroxyl dwoc sinh ra tir phan wng Fenton va phan ung Haber —
Weiss thong qua sw chuyén héa cua ion sét (Perillo et al., 2020). Twong tw phan &ng véi DPPH, két qua tha hoat
tinh trung hoa gbc hydroxyl cho thay, hoat tinh trung hoa goc hydroxyl ty |é thuén voi ndng dd cao chiét thd st
dung. Hoat tinh trung hoa hydroxyl téng tlr 0 den 86,12 + 1,67% & dai ndng do6 tir 0 — 1200 pg/mL (Hinh 3B).
Ngoai ra, khoéng co6 sy khac biét dang ke gitra nong dd 800 pg/mL va 1200 pg/mL. Két qua nay chirng minh, cao
chiét thd XCB2.L4 thé hién kha nang (rc ché 2 gbc oxy hda kha manh. Téi nay, chwa cé cong bé lién quan dén
hoat tinh chdng oxy héa cta Colletotrichum arecicola.

KET LUAN

Trong nghién clru nay, 9 ching ndm ndi sinh da dwoc phan lap tlr cay xa cén thu thap tai Ba Vi, Ha Noi. Phan
tich trinh tw gen 16S rDNA cho thay 9 chiing nam duwgc phén loai thudc chi Colletotrichum, Fusarium va Volutella,
trong do chi Colletotrichum chiém 6 chang nam. Danh gia hoat tinh gay doc té bao thw cta 9 ching nam trén
dong t& bao ung thw phdi A549 cho thdy cao chiét tiy té bao ching XCB2.L4 thé hién hoat tinh gay déc té bao
ung thu manh nhét véi ty 1& trc ché dat 56,97 = 1,44 & ndng dd 20 ug/mL. Hon nira, cao chiét thd XCB2.L4 cung
thé hién hoat tinh (rc ché gbc oxy héa DPPH va hydroxyl manh v&i ty lé trung hoa twong ng 1a 79,09 + 0,83% va
81,72 + 3,92%. Nghién ctru tinh sach va xac dinh cac chét chong ung thw va oxy héa can dugc thwe hién cho cac
phan tich sdu hon ddi véi chiing XCB2.L4. Nghién clru nay da chirng minh cay xa can la ngudn khai thac nam
ndi sinh cé hoat tinh chéng ung thw tiém nang.

La&i cam on: Nghién cizu duroc thiee hién nho kinh phi cia Vién Han 1am Khoa hoc va Cong nghé Viét Nam véi ma s¢ dé tai
TPCNSH.03/20-22.
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EVALUATION OF CYTOTOXIC AND ANTIOXIDANT ACTIVITIES OF
ENDOPHYTIC FUNGI ISOLATED FROM Ophiorrhiza baviensis Drake

Nguyen Mau Hung', Quach Ngoc Tung"?, Ho Ngoc Anh"?, Doan Thi Nhung®,
Do Thi Thao'?, Hoang Ha®, Chu Hoang Ha"**

YInstitute of Biotechnology, Vietnam Academy of Science and Technology

’Graduate University of Science and Technology, Vietham Academy of Science and Technology

SUMMARY

Endophytic fungi from medicinal plants are prolific sources of bioactive compounds such as antibiotics,
anticancer agents, and antioxidant. Ophiorrhiza baviensis is a valuable medicinal plant used for folk medicine,
however fungal endophytes have not been reported yet. The present study was focused on isolation and
evaluation of anticancer, antioxidant activities of endophytic fungi isolated from O. baviensis collected in Ba Vi,
Hanoi. Nine endophytic fungi were isolated from roots, stems, and leaves, and number of endophytic fungi was
equal for all different plant origins. Based on ITS gene sequence analyses, 9 isolates were classified into the 3
genera including Colletotrichum (6 strains), Fusarium (2 strains), and Volutella (1 strain). Evaluation of
cytotoxicity of 9 endophytic fungal crude extracts showed that 20 pg/mL of XCB2.L4 extract exhibited the
strongest cytotoxic activity against A549 cell lines with the inhibition rate of 56.97 + 1.44%. Furthermore,
XCB2.L4 extract also showed strong DPPH and hydroxyl radical scavenging ability, reaching 79.09 + 0.83%
and 81.72 £ 3.92%, respectively. Therefore, endophytic strain XCB2.L4 may be a potent source of anticancer
and antioxidant compounds

Keywords: Antioxidant, cytotoxic activity, endophytic fungi, ITS, Ophiorrhiza baviensis.

* Author for correspondence: Tel: 02437562790; Email: chuhoangha@ibt.ac.vn
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ANTI-CANCER EFFECTS OF TAMARIND SEED
AND PULP EXTRACTS FROM TAMARINDUS INDICA L.

Minh Ngoc Khong Quang Khai Doan', Tran Ngoc Anh Nguyen Hoang Long Le',
Thi Trang Huyen Nguyen Thi Mai Phuong Nguyen Thi Hong Minh Nguyen

Umversnty of Science and Technology of Hanoi, Vietham Academy of Science and Technology

%Institute of Biotechnology, Vietham Academy of Science and Technology

SUMMARY

Although diagnostic methods and medications have been significantly improved throughout the years, cancer
still stands as one of the most concerning health-related problems worldwide. Compared to conventional
anticancer therapies which hold many adverse effects, plant derivatives are preferred as they can minimize these
disadvantages. Extracts of tamarind have been previously proved to have an antitumor effect, however, the
mechanism underlying this phenomenon has not clearly understood. Hence, this study aimed to evaluate the
cytotoxic effects of the ethanolic and methanolic extracts of tamarind seed and pulp from Tamarindus indica L.
on two cancer cell lines A549 and HepG2 and a cell line RAW 264.7, as well as to discover whether apoptosis
contributed to the death of cancer cells. The results revealed that tamarind seed and pulp extracts effectively
inhibited the proliferation of cancer cells. Among 4 types of tamarind extracts, methanolic seed extract
(MetOH_S) exerted the greatest inhibition on the cell viability. MeOH_S reduced the viability of A549 cells to
86% at 4 pg/mL (p<0.01). Interestingly, the multinucleated morphology was dominant compared to the nuclear
morphology of apoptosis in the A549 cells treated with 16 pg/mL and 256 pg/mL MetOH_S. Thus, MetOH_S
was shown to have the strongest antineoplastic outcome, suggesting another mechanism: mitotic catastrophe
leading to autophagy. Further studies are needed to purify compounds from methanolic extracts and clarify their
anticancer effects.

Keywords: Apoptosis, cell cytotoxicity, Tamarindus indica, tamarind extract.

INTRODUCTION

In 2019, WHO (World Health Organization) estimated that cancer ranked in the top two leading causes of death
for people under 70 years old in 55 of 183 countries, just after stroke and coronary heart disease. Cancer refers to
a large group of diseases that can affect any part of the body. One of the key characteristics for defining cancer is
the overgrowth of abnormal cells that can proliferate beyond their usual boundaries. The danger of these cells
comes from their ability to take over the adjacent parts and spread out to the whole body at a later stage, in a
process called metastasis (World Health Organization, 2021).

One important hallmark of cancer is its resistance to cell death (Hanahan and Weinberg, 2011). Hence, inducing
programmed cell death (PCD) is a potential target for cancer therapy. Based on the changes in morphology,
triggering signals, and which downstream caspase that it activates, PCD can be divided in three main
subcategories: apoptosis, autophagy, and programmed necrosis. In apoptosis, cells undergo morphological
alterations including shrinkage, chromatin condensation and blebbing of plasma membrane. Eventually, this
process leads to the formation of apoptotic bodies, which will be removed without causing inflammatory response.
Meanwhile, autophagy is a conserved intracellular recycling system of various cytoplasmic components and a
cellular self-degradation process that maintains metabolism and homeostasis. The last PCD is programmed
necrosis, which occurs when there are errors in the apoptotic machinery, or when cells suffer from severe stress
and cannot follow apoptotic process. In contrast to regular necrosis that involves swelling of organelles, cells in
programmed necrosis die in an ordered and orchestrated manner (Mishra et al., 2018).

Despite advances in medical technology, the treatment of many types of cancer still depends heavily on
traditional methods, such as surgery, chemotherapy, radiotherapy, or a combination of these. Furthermore, in the
later stages of cancer, chemotherapy is the most frequently used treatment (American Cancer Society, 2019).
Although it results in cancer treatment, most chemotherapeutic agents have many adverse effects on patients,
including anemia (Groopman and Itri, 1999), nausea, vomiting, diarrhea, constipation (Gibson, Keefe, 2006),
organ damage (Thatishetty et al., 2013), and hair loss (Yun, Kim, 2007). Moreover, the cancer cells seem to
develop resistance against the old drugs that have been used for a long time, which is also the main cause of
failure in the treatment of cancer with chemotherapeutic drugs (Liu, 2009). Hence, the demand for other
substitutes with fewer side effects has become more urgent than ever. The natural compounds from plants
appear to be promising candidates for improvement.
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Tamarindus indica L., also known as tamarind, is a tropical plant found in many regions of the world. Its
application in medicine is various. Any part of the tree can be used to treat diseases and conditions: tamarind fruit
can be used as a laxative; bark, and root can be applied to relieve abdominal pain, pose anti-bacteria
characteristics, aid in wound healing; seed extract has positive effects in the treatment of peptic ulcer, cancer and
on nerve repair and cardiovascular system, as well as anti-oxidant and anti-diabetic properties; and leaves have
been shown to protect the liver (Kuru, 2014). In the current study, anti-cancer effects of ethanolic and methanolic
extracts of tamarind seeds and pulp on several cancer cell lines, including A549 (lung carcinoma) and HepG2
(hepatocellular carcinoma) were investigated. At the same time, the cytotoxic effect of these extracts on
macrophage cells was studied on the RAW 264.7 cell line. Furthermore, the possibility to induce apoptosis, as
well as gene expression changes relating to apoptosis of these extracts, were also examined.

MATERIALS AND METHODS
Materials

A549, HepG2, and RAW 264.7 were purchased from ATCC (American Type Culture Collection, Manassas, VA,
USA). DMEM was purchased from Cytiva ((South Logan, Utah, USA). Penicillin/streptomycin, trypsin—EDTA, fetal
bovine serum (FBS), thiazolyl Blue Tetrazolium Bromide 98% (MTT powder) were purchased from Sigma- Aldrich
(St. Louis, MO, USA). DMSO (Dimethyl Sulfoxide) 99.9%, Hoechst 33342 solution, DNA Gel Loading Dye (6X)
were purchased from Thermo Fisher Scientific™ (Waltham, Mass, USA). Easy-RED™ Total RNA Extraction Kit,
Maxime™ RT PreMix (Random Primer), RedSafe™ Nucleic Acid Staining Solution were purchased from iNtRON
Biotechnology (Seongnam, Kyonggi-do, South Korea).

Preparation and extraction of tamarind pulp and seeds

Tamarinds were dried in 4 hours at 70°C and then cooled down to room temperature. The seeds and pulp of
tamarind were manually separated from the peel. Pulp was continued to be dried in 3 hours at 60°C. Seeds were
removed from the brown outer layer by hands. The pulp and seeds were then blended into fine powder and
sieved through a 0.18 mm sieve. Tamarind pulp or seed powder was then dissolved in methanol or ethanol in
falcon tubes. The mixtures were settled overnight at room temperature. Subsequently, the precipitated fraction at
the bottom of the tube was removed. The final tamarind pulp and seed extracts (TSP and TSE) in methanol or
ethanol were obtained by concentrating the leftover solution using a rotary evaporator.

Cell culture

Cells were transferred into petri dishes and cultured with fresh DMEM/F-12 medium containing 10% of fetal
bovine serum (FBS) and 1% of penicillin-streptomycin. The cultured dishes were placed in an incubator at 37°C
and 5% CO;. The culture medium was replaced with fresh medium every three days. When cells reached almost
confluence density, cells were counted and then seeded at a density of 2x10* cells/well in a 96-well plate.

MTT assay

Methanol and ethanol extracts of tamarind seeds and pulp were tested for their cytotoxic effect via MTT assay.
After seeding the cells into a 96-well plate at a density of 2 x 104 cells/well, the cells were incubated in an
incubator for 24 h. Next, cells were treated with the prepared extracts at different concentrations of 1, 4, 16, 64,
256 and 1024 pg/mL (repeated 3 times for each concentration), followed by another 1 or 3 days of incubation at
37°C in a humidified CO, incubator. After that, the old culture medium in each well was removed, and MTT
working solution (5 mg/mL) was added. The cells were further incubated for 4 hours before the old medium was
replaced with DMSO to dissolve formazan crystals. The plate was then placed on a microplate reader at 570 nm
to record the absorbance of the samples. Cell viability was calculated using the following equation:

OD treated sample
0D control (untreated)

X 100%

Cell viability =

DNA (Hoechst) staining assay

Hoechst staining was used to determine the effect of the tamarind pulp and seed extracts on apoptotic cell death.
Before staining, cells were washed with PBS two times and then fixed for 30 minutes. Hoechst dye stock solution
was diluted at a ratio of 1:2000 in PBS to prepare Hoechst staining solution. After fixation, the cells were
incubated with Hoechst staining solution for 15 minutes. Finally, the staining solution was removed and the cells
were washed with PBS before being examined under a fluorescent microscope.

Statistical Analysis

The data are shown as the mean * standard deviation (SD) for the MTT assay. Ordinary one-way analysis of
variance (ANOVA) test was performed in GraphPad Prism 8 software to analyze the differences between the
control and the treated samples. p-values < 0.05 were considered statistically significant.
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RESULTS
Cytotoxic effect of ethanolic and methanolic extracts of tamarind pulp and seeds on cancer cell lines

The cytotoxic effect of ethanolic and methanolic extracts of tamarind pulp and seeds on A549 and HepG2 cell
lines were examined by MTT assay. As indicated in Figure 1, on the A549 cell line, after 1 day of treatment,
tamarind seed extracts (TSE) showed no significant difference between the control and treated group at
concentrations lower than 64 pg/mL. However, at higher concentrations of 256 pyg/mL and 1024 pg/mL, both
EtOH_S and MeOH_S remarkably decreased cell viability to approximately 70% and 30%, respectively.
Nevertheless, tamarind pulp extracts (TPE) started showing an inhibition effect on A549 at a lower concentration

of 4 yg/mL for ethanolic extract and 16 ug/mL for methanolic extract.
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Figure 1. Cytotoxic effect of tamarind extracts on cell viability of A549 cell line after 1 day and 3 days of treatment

Cells were seeded onto a 96-well plate at density of 2x10* cells/well and treated with different concentrations of tamarind
extracts ranging from 1 to 1024 pg/mL. Untreated cells served as control. Each bar was presented in form of means + SD.
EtOH_S: ethanol extract of tamarind seed; MetOH_S: methanol extract of tamarind seed; EtOH_P: ethanol extract of tamarind
pulp; MetOH_P: methanol extract of tamarind pulp. Cell viability was determined by MTT assay. *: p<0.05 vs. control; **: p<0.01
vs. control; ***: p<0.001 vs. control; ****: p<0.0001 vs. control.

After three days of incubation, the toxicity of TSE was slightly enhanced. At a lower concentration of 16 ug/mL,
EtOH_S significantly inhibited A549 cell viability by 82%, whereas MetOH_S reduced the viability of A549 cells to
86% at 4 pg/mL. In contrast, the toxic effect of TPE remained stable over 3 days. The 50% inhibition
concentration (ICsp) of TSE by ethanol and methanol in A549 lung cancer cells were 791.2 ug/mL and 599.5
pg/mL, respectively (Table 1). It was clear that tamarind extracts lowered the proliferation of A549 in a dose-
dependent manner.
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Figure 2. Cytotoxic effect of tamarind extracts on cell viability of HepG2 cell line after 1 day and 3 days of treatment

Cells were seeded onto a 96-well plate at a density of 2x10* cells/well and treated with different concentrations of tamarind
extracts ranging from 1 to 1024 pg/mL. Untreated cells served as control. Each bar was presented in form of means + SD.
EtOH_S: ethanol extract of tamarind seed; MetOH_S: methanol extract of tamarind seed; EtOH P: ethanol extract of tamarind
pulp; MetOH_P: methanol extract of tamarind pulp. Cell viability was determined by MTT assay. *: p<0.05 vs. control; **: p<0.01
vs. control; ***: p<0.001 vs. control; ****: p<0.0001 vs. control.

The cytotoxic effects of the ethanolic and methanolic extracts of tamarind pulp and seeds on HepG2 cells are
shown in Figure 2, with similar patterns as the A549 cancer cell line. After 24 h of treatment, a smaller dose of
MetOH_S is required to markedly inhibit HepG2 cells’ viability compared to EtOH_S, at a concentration of 64
ug/mL and 256 ug/mL, respectively. For TPE, different concentrations from 1 pg/mL to 1024 ug/mL of EtOH_P
significantly inhibited proliferation of HepG2 cells, whereas a minimum concentration of 64 ug/mL MetOH_P was
needed to significantly suppress cell viability of HepG2.

After 3 days of treatment, the cytotoxic effect of tamarind seed extracts on HepG2 was notably improved,
especially at high concentrations of 256 ug/mL and 1024 ug/mL. In particular, treating with EtOH S and MetOH_S
at a concentration of 256 pg/mL, cell survival rate dropped to 34.95% * 11.98% and 27.61% = 4.07%,
respectively. The TPE also witnessed the same trend. The ICso of EtOH S and MetOH_S in HepG2 liver cancer
cells were 164.5 pg/mL and 107.4 pug/mL respectively, while ICso of EtOH P was 1007.2 ug/mL (Table 1).

Table 1. ICso of tamarind extracts on 2 cancer cell lines A549, HepG2 after 3 days of treatment.

Cell line I1Cs0
Samples A549 (ug/mL) HepG2 (ug/mL)
Ethanolic seed extract (EtOH_S) 791.2 164.5
Methanolic seed extract (MetOH_S) 599.5 107.4
Ethanolic pulp extract (EtOH_P) N/A 1007.2
Methanolic pulp extract (MetOH_P) N/A N/A

The ICso was graphed and calculated by Excel software. N/A: not available since treatment with samples in the
chosen range concentrations were not able to decrease cell viability to less than 50%.

Cytotoxic effect of ethanolic and methanolic extracts of tamarind pulp and seeds on macrophage cell line

Both tamarind extracts showed no inhibitory effect on the viability of RAW 264.7 cells. Only at a very high
concentration of 1024 ug/mL of EtOH_S and EtOH_P, the proliferation of RAW 264.7 declined. In contrast, at a
lower concentration of 256 ug/mL, MetOH_S started exhibiting a repressive effect on the survival rate of the RAW
264.7 cell line. Meanwhile, MetOH_P was not toxic to the cells in the range of concentrations tested.
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Figure 3. Cytotoxic effect of tamarind extracts on cell viability of RAW 264.7 cell line after 2 days of treatment

Cells were seeded onto a 96-well plate at density of 2x10° cells/well and treated with different concentrations of tamarind
extracts ranging from 1 to 1024 pg/mL. Untreated cells served as control. Each bar was presented in form of means + SD.
EtOH_S: ethanol extract of tamarind seed; MetOH_S: methanol extract of tamarind seed; EtOH_P: ethanol extract of tamarind
pulp; MetOH_P: methanol extract of tamarind pulp. Cell viability was determined by MTT assay. *: p<0.05 vs. control; **: p<0.01
vs. control; ***: p<0.001 vs. control; ****: p<0.0001 vs. control.

Methanolic tamarind seed extract (MetOH_S) induces nuclear damage in A549 cells

The results of the MTT assay revealed that MetOH_S was more effective in inhibiting the proliferation of cancer
cells and less toxic to macrophages at low concentrations. Thus, MetOH_S at three concentrations: 1 pg/mL, 16
pug/mL, and 256 yg/mL was chosen to use in subsequent experiments. A549 cells were incubated with MetOH_S
for 24 hours. After that, changes in the nuclei morphology of the cells were studied by staining with Hoechst
reagent and examined under the fluorescent microscope.

To elucidate how cell viability decreased when being treated with MetOH_S, apoptosis was considered as a
possible mechanism. Thus, identifying shrunken and fragmented nuclei was necessary for this step. As seen in
Figure 4, there were no differences in the morphology of the nucleus between the control group and cells that
were treated with 1 ug/mL of MetOH_S. As expected, at a concentration of 256 pg/mL, the nucleus was found to
be fragmented into small apoptotic bodies (indicated in red arrow). Interestingly, the multinucleated cells
(indicated in white arrows) prevailed at concentrations of 16 ug/mL and 256 ug/mL, not the nuclear morphology of
apoptosis.

0 pg/ml 1 pg/ml 16 pg/ml 256 pg/ml

4
-
~ !

Figure 4. Effect of tamarind methanolic seed extracts (MetOH_S) on nuclear morphology of A549 cell line

Cells were treated with different concentrations of MetOH_S followed by 48 hour-incubation. Untreated cells (0 ug/mL) served
as control. Cells were stained with Hoechst reagent and visualized under the fluorescent microscope. Red arrow indicated
dwindled, fragmented nucleus; white arrows indicated the multinucleated. Scale bar: 20 pm.

DISCUSSION

In modern times, cancer remains one of the toughest obstacles that prevent the world population from increasing
life expectancy. Besides traditional treatment of cancer such as surgery or radiation therapy, plant derivatives
emerge as promising sources of drugs that can selectively target cancerous but not the macrophage cells. Thus,
the side-effect of the old treatment can be minimized. From the MTT results of this study, tamarind seed and pulp
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extracts were proven to have anti-cancer effect on 2 cancer cell lines: A549 and HepG2 as they could lower their
cell viability to under 50% (Fig.1 and Fig.2). This is in accordance with published articles in which tamarind seed
extracts were shown to inhibit the growth of Rhabdomyosarcoma cancer and Human Lymphoma cell line
(Hussein et al., 2017), while tamarind pulp extracts could effectively kill MCF-7 breast cancer cells (Durga et al.,
2020). Since the effect of MetOH_S on A549 was most significant after 24 hours of incubation, these conditions
were chosen to further study the detailed mechanism.

Cancer is characterized by the unlimited proliferation of cells, which enables them to quickly invade the
surrounding tissues and migrate to other parts of the body. The motivation behind this is the failure in regulating
normal controls of the cells such as cell cycle arrest or programmed cell death. Thus, targeting these points has
become a promising anti-cancer therapy recently (Sun and Peng, 2009). In this work, we closely examined if
MetOH_S can eliminate cancer cells and whether it is related to the most popular programmed cell death
pathway: apoptosis. Even though the result of nuclei staining with Hoechst reagent did show the morphology of
apoptosis such as nuclear shrinkage and fragmentation, the number of the cells displaying multinucleated cells
were predominant. This suggested cell underwent not only apoptosis but also mitotic catastrophe or autophagy
(Figure 4).

Up to the present, many derivatives of tamarind plants have been demonstrated for cancer treatment. They are
known to have different types of chemicals that can hinder cancer cell activities by inhibiting the proliferation of
cancer cells or inducing apoptotic cell death (Greenwell and Rahman, 2015). Previous studies revealed that
methanolic extract of tamarind seeds posed a strong anti-cancer effect on Rhabdomyosarcoma cancer and the
Human Lymphoma cell line (Hussein et al.,, 2017). In another experiment, polysaccharides extracted from
tamarind seeds by petroleum ether were proved to have antitumor activity on human cancer cell lines A549, KB,
MCF-7 (in-vitro), and murine cancer cell lines DLA and EAC (both in-vitro and in-vivo) (Aravind et al., 2012). Not
only seeds but also pulp of tamarind was shown to have a cytotoxic effect on cancer cells, and more specifically,
on the MCF-7 cell line (Durga et al., 2020). In the current study, we showed that tamarind pulp and seed extracts
effectively inhibited the proliferation of A549 and HepG2 cancer cell lines while not being toxic for macrophage
cells RAW 264.7. Among 4 types of extracts, MetOH_S exerted the greatest inhibition on the viability of cancer
cells. All these results suggest that MetOH_S is a potential anti-cancer agent; however, further studies are
needed for validation.
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TAC DUNG CHONG UNG THU CUA CHIET XUAT HAT VA cUI ME
(Tamarindus indica L.)

Minh Ngoc Khong Quang Khai Doan’, Tran Ngoc Anh Nguyen Hoang Long L&',
Thi Trang Huyén Nguyen Thi Mai Phwomg Nguyen Thi Hong Mmh Nguyen

Ba/ hoc Khoa hoc va Céng nghé Ha Néi, Vién Han lam Khoa hoc va Céng nghé Viét Nam

2Vi_én Céng nghé sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam

TOM TAT

Mic du cac phuong phap. chan doan va thudc men da duoc cai thién dang ké trong sudt nhitng nim qua, ung thu
van 1a mot trong nhing van dé lién quan dén stc khoe dang lo ngai nhét trén thé gidi. So véi cac liéu phap chong
ung thu thong thuong co nhiéu tac dung phu, cac dan xuat thyc vat duoc ua chudng hon vi chang co thé giam
thiéu nhitng nhuoc diém nay. Chiét xuat me trudc ddy da dugc chimg minh 14 c6 tac dung chéng ung thu, tuy
nhién, co ché gdy ra hién tuong nay van chua dugc hiéu rd rang Do d6, nghién ctru nay nham danh gia tac dung
gdy doc té bao cua dich chiét etanolic va metanol ciia hat va clii me trén hai dong té bao ung thu A549 va HepG2
va mot dong té bao RAW 264.7, cting nhu kham pha xem li€u apoptosis c¢6 gop phan vao qua trinh tiéu diét ung
thu hay khong. Két qua cho thay chiét xuét tir hat va cui me c6 hiéu qua trc ché su phat trién cua te bao ung thu
nhung khong anh huéong dén té bao RAW 264.7. Trong so 4 loai chiét xuat me, chiét xuat hat metanic
(MetOH_S) ¢6 tac dung uc ché l6n nhit d6i véi kha ning sdng sot ciia té bao ung thu. MeOH_S lam giam kha
nang ton tai cua té bao A549 xubng 86% & murc 4 pg/mL (p<0,01). Dleu tha vi 13, hinh thai da nhan dugc tim
thdy chil yéu so véi hinh thai nhan cta qua trinh chét té bao trong céc té bao A549 duge xir 1y voi 16 pg/mL va
256 pg/mL MetOH_S. Do d6, MetOH_S da dugc ching minh 13 ¢6 két qua chong ung thu manh nhét, goi ¥ mot
co ché khéc: phan bao dan dén bénh tu thyc. Tuy nhién, cin nghién ctru sau hon dé tinh ché hop chét tir chiét
xuit metanol va lam rd sau sic tic dung chdng ung thu ciia no.

Tir khéa: Dich chiét me, doc tinh té bao, su chét té bao theo chu trinh, Tamarindus indica.

" Author for correspondence: Email: nguyen-thi-hong.minh@usth.edu.vn
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DANH GIA HIEU QUA KHANG TAMOXIFEN CUA KHOI TE BAO UNG THU
VU MCF-7 TREN KHUNG NANG PO GELATIN-ALGINATE

Nguyén Thuan Nho', Tran Lé Bao Ha

Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Thanh phé HS6 Chi Minh

Bé mén Sinh ly hoc va Céng nghé Sinh hoc Bdng vat, Khoa Sinh hoc - Céng nghé Sinh hoc
Phong Thi nghiém Ky nghé mé va Vat liéu Y sinh

TOM TAT

Hién nay, nu6i cay ba chiéu (3D) trén khung néng d& da duoc sur dung rat nhiéu trong cac nghién ctru ung thu do
mo ta tot hon céc twong tac gitra cac té bao twong ty mé khdi u in vivo. Hon nita, cac mo hinh thir thude hién nay
cling can md hinh in vitro don glan va giam thi nghiém trén mo hinh dong vét. M6 hinh khung nang d& Gelatin-
Alginate da duogc chung minh gitp té bao bam dinh tang sinh va tao khdi voi dong té bao ung thu va MCF-7
trong 21 ngay nudi cdy. Té bao tang sinh t6t ching t6 m6 hinh nay phu hop cho sy phat trién cua khéi mé ung
thu MCF-7. Hiéu qua khang tamoxifen ¢ cac nong d¢ khac nhau da duoc danh gia dbi véi cac dong MCF-7 phat
trién trén dia nuoi cdy hai chidu (2D) va trén khung 3D. Gia tri IC50 (50% Inhibitor Concentration - nong do wrc
ché 50%) cho thiy khoi trén khung higu qua khang tamoxifen cao hon so v&i mau trén dia nuéi cdy hai chiéu.

Diéu nay chimg minh mé hinh nay cai thién dic tinh khang thubc tamoxifen cua khéi mé ung thur.

Tir kh6a: Nubi cdy ba chiéu, khung nang d&, Gelatin-Alginate, MCF-7, khéng tamoxifen.

PAT VAN BE

Hién nay, mé hinh dang st dung trong cac thtr nghiém tién lam sang thwdng la nudi cay 2D va céc th» nghiém
trén moé hinh dong vat in vivo. Tuy nhién, cac mé hinh chwa mé t& chinh xac twong tac té bao véi té bao va té
bao voi khung nén ngoai bao (ECM) & mé hinh 2D va twong tac gitra cac té bao dong loai & mod hinh dong vat
nén chi khoang 5% thuéc ung thw nhan dwgc chirtng nhan ctia Td chirc kiém dinh thubc va thuc pham My (FDA)
(Kunnumakkara et al., 2019). Ngoai ra, gia thuyét “seed and soil” khdng dinh vi méi triwérng vat chi (soil) phu hop
a diéu kién thuan lgi cho phat trién téi da cia té bao ung thw (seed) (Paget, 1889). Vi thé, nudi cay 3D trén co s&
st dung khung nang d& va yéu tb t& bao ddng loai gitp giai quyét diém yéu ctia cac mé hinh trwédc day. Viéc nudi
cdy 3D MCF-7 dwoc s dung nhiéu phwong phap nhu spheroid hay organ-on-the-chip...Tuy nhién, tao spheroid
du don gian nhung khéi khéng duy tri dwoc lau do thiéu oxy hodc nguoc lai, organ-on-the-chip mé ta dwoc dong
chay dong khi trong co thé nhung van d& ky thuat a diém han ché (Huerta-Reyes, Aguilar-Rojas, 2021). Vi thé,
Khung nang d& khong nhiing gitp khéi t& bao ung thw duy tri 1au hon do tiép xtc dinh dwéng tir méi trwérng ma
con ttr viéc don gian trong ché tao va danh gia.

Khung nang d& rat da dang tlr nhitng polymer gel dén cau tric khir bao. Bai bao st dung vat liéu sinh hoc ti
polymer do phan (rng twong tu md, twong thich sinh hoc va kha n&ng sinh mién dich thap. Tuy nhién, nhwoc
diém cua vat liéu nay 1a d6 bén co tinh thAp nén ching thudng dwoc gia cwéng (cross-linking) béng carbodiimide
(EDC) (Spicer, 2020) Gelatin cht¥a nhiéu doan phan t&r protein arginine-glycine-aspartic (RGD), nhitng protein
nay tap thanh ligand c6 kha nang gén v&i cac phan t& receptor bam dinh, kich thich sy ting sinh va biét héa t&
bao goc (Kim et al., 2017). Alglnate lai la vat lieu khéng gay dap ng mién dich, khong bi phan hay béi cac
enzyme trong co the va c6 thé gan véi cac chudi peptide c6 thé lién két voi té bao (chudi RGD) théng qua phan
&ng g&n nhém carboxyl clia phan t& dwéng véi nhém amine dé tao lién két peptide nén viéc két hop nay tao
khung Gelatin-Alginate bén virng trong thdi gian dai. Khung nang d& Gelatin-Alginate hé tro' ting sinh cho dong
t& bao ung thw (Jiang et al., 2017; Nguyen et al., 2018).

Tamoxifen la chét didu bién (modulator) chon loc clia estrogen receptor (ER), gitip thubc nay cé thé di chuyén
vao trong nhan tac dong dén nucleic acid déng thoi tac dong dén cac yéu tb tang trwdng cla té bao. Vi thé dong
te bao MCF-7 co bidu hién dwong tinh vé&i ER cé thé didu tri bing thudc loai thubc nay (Dhiman et al., 2005). Vi
thé, d& danh gia kha nang khdi khang lai tamoxifen, MCF-7 s& dwoc nudi ciy tao khdi trong khung nang d&
Gelatin-Alginate (Nguyen et al., 2023) va danh gia tang sinh qua kha nang gidm lwgng dwong trong méi trwdng
nudi cay va danh gia hiéu qua cta tamoxifen trén mé hinh tao thanh.

VAT LIEU VA PHUPONG PHAP
Vat liéu

Dong té bao MCF-7, va thuéc tamoxifen do Phong thi nghiém K§ nghé mé va Vat liéu Y Sinh cung cip. Mdi
trwdng nudi cay DMEM, khang sinh, FBS, Gelatin, Alginate (Sigma, My).
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Phwong phép nghién ctru
Tao khung nadng dé Gelatin-Alginate

Viéc tao khung GA da dwoc xay dwng theo quy trinh clia Yao véi mét sb diéu chinh (Yao et al., 2019). Gelatin va
Alginate dwoc hoa tan hoan toan trong nuéc cat & 50°C voi ty |& gelatin : alginate = 8:2 trong 3 gi¢. Mau dwoc d6
khudn va dong lanh & td -86°C trong 24 gi¢. Sau do, mau déng lanh dwoc gia cwong béng EDC 0,3%. Sau 24
gio, cac khéi GA dwoc khir nwéc bang may doéng khd. Sau do, chiéu xa 25kGy dwoc st dung dé& khir trung cac
mau GA da déng géi. Mau dwoc nhudm H&E dé& danh gid cAu tric va chup SEM dé& quan sat b& mat ctia phién
Gelatin-Alginate.

Nuéi cay té bao MCF-7

MCF-7 dwoc nuéi trong méi trudng DMEM bd sung 10% FBS, khang sinh peniciline 1 U/mL-streptomycine 0,1 mg/mL
& 37°C, 5% CO,. Méi trwdng dwoc thay méi mbi 4 ngay nudi cay.

Tao khéi té bao MCF-7 trén khung nang d& Gelatin-Alginate

Khi d6 hgp dong dat 80%, MCF-7 dwoc tach ra va cdy vao trong khung Gelatin-Alginate (3D) v&i mat d6 2x1 Of1 té
bao. Sau 4 ngay nudi cdy tinh dé 6n dinh té bao trén khung nang d&, phirc hop nay dwoc chuyén 1én hé thdng
bioreactor (Biotek, USA) va nudi cay trong 24 ngay.

Danh gia tang sinh

Sau méi 4 ngay nuéi cay, mau duoc danh gia tang sinh bang 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT). Mau dwgc 0 voi MTT dé tao tinh thé formazan va hoa tan tinh thé bang DMSO/Ethanol dé tao
mau xanh tim trong dung dich. Dung dich huyén phu dwgc do méat dé quang OD & buwéc song 570 nm.

Danh gid cau tric

Mau duoc c6 dinh bang paraformaldehyde 4 % trong 24 gio’ & 4°C. Sau d6, mau duoc giri Phong kham Da khoa
DPai Phwéc (TP H6 Chi Minh) dé dac khéi Parrafin va cét & kich thuéc 5-6 um dé tién hanh nhudém bang

Hematoxylin va Eosin. M3u ngam paraformaldehyde 4% ciing dwoc xt Iy kh&r nwéc va dem di chup bang kinh
hién vi dién t& truyén qua (SEM- Jeol JSM-5300).

Thd thudc tamoxifen

Cac lidu thuQc tamoxifen tr tr 10 dén 10°® M dwoc thir nghiém dé& xac dinh ndng dd trc ché 50% qéi v&i mau
ngay 4 va mau ngay 14. Ngoai ra, hinh anh nhudm mé hoc cling ghi nhan sy khac biét gitka cac moc tac déng
khac nhau.

Phwong phap xi¢ ly sé liéu

Két qua sau khi thu nhan sé dwoc phan tich béng ANOVA one — way (Graphpad Prism 9). Cac thi nghiém dwoc
thwe hién dwoc 1ap 3 lan va két qué dwoc xem la co y nghia thong ké p < 0,05.

KET QUA VA THAO LUAN

Khung nang d& Gelatin-Alginate va té bao MCF-7 tao thanh

Theo két qua nhuém H&E, khung GA & mdt mang Iwéi gdm cac soi mau tim lién két véi nhau véi nhidu khodng tréng
gitba chiing (Hinh 1.A). Nhiéu I&p dwéng nhu khdng lién quan cé thé dwoc nhin thay trong &nh SEM (Hinh 1.B).
Két qua 1a, miéng bot bién GA bao gdm rat nhiéu vi 16 co6 dwdng kinh tir 100 dén 300 mm. Kich thwéc nay cho
phép cac t& bao bam dinh, nhan 1&n va phat trién; ddng thdi, cung cp dudng cho chét dinh dwéng va oxy di vao
GA xbp. Biéu nay ddm bao sw tai phat trién clia cac ddng mach mau cling véi mé méi.

Hinh 1. Cau tric cua khéi Gelatin-Alginate

(A) Hinh anh nhuém Hematoxylin va Eosin vé&i scale bar Tmm; (B) Hinh dnh chup SEM véi scale bar 100 um.
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Té bao MCF-7 c6 hinh dang dai v&i nhiéu cham bam, diéu nay chirng td t& bao c6 sinh trwéng tét. Thoi gian
nhan déi (doubling time) khodng 48 gi¢&r (Hinh 2.A). Két qua nay la twong tw véi két qua clia Osbone (Osborne et
al., 1987). Viéc bam ctia MCF-7 1én khung GA (Hinh 2.B) ciing cho théy té bao ung thu MCF-7 c6 kha ning bam
dinh trén khung GA.

e TR

Hinh 2. Két qua nudi cay té bao MCF-7 don I&p trén T-25 (A) va lén khung GA (B) sau 48 gi®
Panh gia ting sinh cta khéi

o} ngay 4 cltia qua trinh nudi cly, mau nubi cay ba chidu cho thay tang sinh manh hon so voi mau nudi cay hai
chiéu (Hinh 3). Wang cung cho thAy sw tang sinh t&t hon & mau 3 chiéu (Wang et al., 2017). Tuy nhién, mau nay
c6 xu hwéng gidm dan & cac ngay sau dé. Két qua nay twong tw véi Dhiman véi viéc duy tri khdi trong 5 ngay
(Dhiman et al., 2005; Lam-Huyen et al., 2018). Tuy nhién, kha nang tang sinh gidm dét ngét & nhitng ngay sau
chirng t6 nhitng khéi MCF-7 khéng duy tri dwoc 1au, didu kién nudi ciy chua tét dé& duy tri khdi hoan chinh. Hé
théng bioreactor dong chay gilip mé ta dong chay mach mau, dua chét dinh dwéng vao sau trong khéi ddng thoi
loai bd chét thai mot cach hién qua hon. R rang, khi cé yéu t6 dong chay, mau ting sinh déu dan trong subt 16
ngay. Sau d6, mau dat trang thai can béng trong 4 ngay truéc khi né gidm (Hinh 3). Vi thé, viéc nuéi bang
bioreactor gitp duy tri khéi tét hon.

-o- 2D (nudi cay tinh)

2.01 -# 3D (nudi cay tinh)
-+ 3D (bioreactor)
1.54
E 1
s .0
0.51
0.0 T T T T T T

NS P 0)s
Ngay

5

Hinh 3. Hiéu qua tang sinh ctia khéi MCF-7 & diéu kién nudi cay tinh va trén bioreactor
(nghiém déi chirng: 2D tinh)

Cau truc khoi

Nhan clia cac t& bao & mau ngay 4 & dléu kién nuéi tinh van dam mau, mang nhan va hach nhan rd nét (Hinh 4.A).
Céc té bao ciling nhw cac khédi da dang vé kich thwéc va kiéu hinh. Tuy nhién khi quan sat Hinh 4.B, sv xuét hién
d4u hiéu cta hién tuong nhan nhat mau dan, cé nhirng 16 tréng & trong khéi nén can chuyén dbi sang nuéi cay
l4c ho#c bioreactor dé& cac khéi nay chuyen lai trang thai ban dau. Diéu nay la hoan toan phu hop voi két qua
tang sinh & trén. RS rang quan sat mau & ngay 16 (Hinh 4.C) cho thay khéi lan rat nhanh & glua cAu tric soi
Gelatin-Alginate. Luc nay s¢i GA van con gil® nguyén hinh thai mac du cé tac déng tir viéc lan cla khéi t& bao
ung thuw.

Khéi sau 4 ngay nuéi tinh méi chuyén 1én hé théng bioreactor dé gitp t& bao bam chac vao khung GA trudc khi
khé&i dong hé théng bioreactor. Sau d6, khéi tdng sinh manh t&i ngay 16 va duy tri dén ngay 20 trwéc khi gidm. Vi
thé, thoi didm khdi méi ting sinh ngay 4 va thdi diém trwdc pha can bang 2 ngay (ngay 14) s& dwoc chon lya dé
so sanh hiéu qua thtr thudc.
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Hinh 4. Cu truc khéi MCF-7 trong khung nang d& GA & ngay 4 (A va B) va ngay 14 (C)
Két qua thir thuéc tamoxifen

Nham danh gia thoi diém dé dwa thube, chang téi tién hanh thir nghiém thuéc & 2 thei didm 4 ngay (thoi didm bét
dau tang sinh) va thoi diém 14 ngay (thoi diém dat dinh sinh trwdng va chuan bi chuyén qua pha can bang) va
nghiém déi chirng 2D. I1C50 clia mau 2D 1a khoang 3x10°M trong khi d6 mau 3D 4 ngay la khoang 3x10* M va
mau 14 ngay 4,5x10™ M (Bang 1 va Hinh 5). T bang 1, ndng d6 10-3M gan nhuw cac té bao mau 2D bj chét hoan
toan trong khi d6 con s nay & mau 3D chi khodng 31% & mau 4 ngay va 23% & mau 14 ngay. R& rang khbi 3D
c6 kha nang khang tamoxifen tét hon mau 2D. Két qua nay twong tw véi Dhiman véi mau IC50 cia mau 3D gap
10 14n so v&i mau 2D. Tuy nhién ndng d6 tamoxifen ctia Dhiman th&p hon 1a do viéc st dung tamoxifen thei gian
dai hon (Dhiman et al., 2005).

Bang 1. Banh gia ham lwgng (rc ché IC50 ciia mau MCF-7 2D, 3D 4 ngay va 3D 14 ngay

Tamoxifen MAau 2D MCF-7  M3u 3D MCF-7 4 ngay Mau 3D MCF-7 14 ngay Khac biét thong ké p<0.5 3D 4 va

Py 14 nga
Noéng d6 (M) Mean(%) SD(%) Mean(%)  SD(%) Mean(%)  SD(%) 9%y
0.001 100 0 91,51 2,19 78,97 5,68 0,0066 (**)
0.0005 100 0 66,60 5,46 51,80 7,05 0,0013 (**)
0.0001 94,13 0,61 31,79 1,83 23,11 7,17 0,0758 (ns)
0.00005 73,13 4,16 23,42 3,15 18,27 3,49 0,0859 (ns)
0.00001 28,14 4,81 17,97 7,50 8,40 4,34 0,0596 (ns)
0.000005 14,28 3,12 0 0 0 0 0
0.000001 6,65 4,49 0 0 0 0 0

100
T
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g f
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Tamoxifen (M)

Hinh 5. Biéu dé dwong cong trc ché véi Tamoxifen & mau ngay 4 va ngay 14
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M&u nudi cy bioreactor & ngay 14 cao hon S0 VOi mau ngay 4. Taylor cho réng tamoxifen ngan s tang sinh cua
t& bao & cac pha sém G; hodc Go- -Gy vi thé néu khéi co cac té bao & glal doan tang sinh thi tt nhién né sé it bi
tac dong cua thudc hon so v&i mau 4 ngay. Receptor ER cla té bao & giai doan G; hoéc Go-G1 bidu hién rét
nhiéu nén véi lwong thudc nhé noé sé bj tac dong, trong khi d6 khi & giai doan tang sinh va bién ddi, t& bao ung
thw thay dbi dac tinh biéu hién va bién dbi linh hoat hon phu hop véi didu kién méi trudng nén bidu hién ER it
hon nén it bj tac dong clia tamoxifen (Taylor et al., 1983).

Hinh 6. Khdi u khi thir thuéc & ngay 4 véi néng dd tamoxifen 5x105 M
Hinh A va B: Khéi md sau thi thudc 48 gid, Hinh C va D: Khéi mé khéng thd thuéc.

Hinh 7. Hinh anh khéi u thir thubc ngay 14 véi néng dd tamoxifen 5x10° M

Mau vang: Céc té bao ung thw binh thuong; Mau dé: Céc té bao ung thw bj chét.

Quan sat mau H&E ngay 4 va 14, cac kh0| gan nhw bi v& ra rat nhidu SO VO mau dm ching & cung thoi diém
(Hinh 6). Tamoxifen c6 tac dung pha hay gan nhu hoan toan khéi u & ndng do 5. 10”° M vi thé hién twong khang
van chwa quan. sat thay rd. Vi thé, cac thi nghlem tiép theo chung tdi s& phan tich cAu tric & cac mébc st dung
lidu thdp hon d& nhan dinh kha nang khang thuéc tamoxifen ciia khéi 1 cach ré rang hon.

KET LUAN

Tao thanh céng khéi ciu tric ung thuw MCF-7 trong khung Gelatin-Alginate duy tri bang hé thong bioreactor
khoang 24 ngay. Khéi dwoc thtr thube Tamoxifen & 2 moc 4 va 14 ngay nudi cly va két qua cho thay mau co kha
nang khang thudc cao hon 10 1an so vé&i mau 2D. Mau 14 ngay nuodi chy c6 kha nang chbng tamoxifen cao hon
cac mau con lai. Tlr co s& do, viéc thtr thudc sé tién hanh dbi véi cac mébc thoi gian khac nhau nham danh gia
toan dién hon tac déng cua thubc & cac thoi diém khac nhau cia khéi cling nhw so sanh mé hinh nay véi mo
hinh in vivo d& di co s& tiém can véi viéc twong dwong véi khdi mé ung thw in vivo.

TAI LIEU THAM KHAO

Dhiman HK, Ray AR, Panda AK (2005) Three-dimensional chitosan scaffold-based MCF-7 cell culture for the determination of
the cytotoxicity of tamoxifen. Biomaterials 26: (9) 979-986.

Huerta-Reyes M, Aguilar-Rojas A (2021) Three-dimensional models to study breast cancer. Inter J Oncol 58: (3) 331-343.

Jiang T, Munguia-Lopez JG, Flores-Torres S, Grant J, Vijayakumar S, Leon-Rodriguez AD, Kinsella JM (2017) Directing the
self-assembly of tumour spheroids by bioprinting cellular heterogeneous models within alginate/gelatin hydrogels. Sci Rep 7:
(1) 4575.

1223



CONG NGHE SINH HOC Y DUOC

Kim AY, Kim Y, Lee SH, Yoon Y, Kim W-H, Kweon O-K (2017) Effect of gelatin on osteogenic cell sheet formation using canine
adipose-derived mesenchymal stem cells. Cell Transplant 26: (1) 115-123.

Kunnumakkara AB, Bordoloi D, Sailo BL, Roy NK, Thakur KK, Banik K, Shakibaei M, Gupta SC, Aggarwal BB (2019) Cancer
drug development: The missing links. Exper Biol Med 244: (8) 663-689.

Lam-Huyen NT, Truong NS, TP T (2018) Anti-cancer Effect of Xao Tam Phan Paramignya trimera Methanol Root Extract on
Human Breast Cancer Cell Line MCF-7 in 3D Model. Adv Exper Med Biol.

Nguyen NT, Doan VN, Tran HLB (2018) Generating in vitro solid tumor models on gelatin-alginate scaffolds. Vietnam J Sci,
Technol Engin 60: (4) 25-30.

Nguyen NT, Doan VN, Tran HLB (2023) Role of Co-culture with fibroblasts and dynamic culture systems in 3-dimensional MCF-
7 tumor model maturation. Trend Sci 20: (2) 3892-3892.

Osborne CK, Hobbs K, Trent JM (1987) Biological differences among MCF-7 human breast cancer cell lines from different
laboratories. Breast Cancer Res Treat 9: 111-121.

Paget S (1889) The distribution of secondary growths in cancer of the breast. The Lancet 133: (3421) 571-573.
Spicer CD (2020) Hydrogel scaffolds for tissue engineering: the importance of polymer choice. Polymer Chem 11: (2) 184-219.

Taylor IW, Hodson PJ, Green MD, Sutherland RL (1983) Effects of tamoxifen on cell cycle progression of synchronous MCF-7
human mammary carcinoma cells. Cancer Res 43: (9) 4007-4010.

Wang H, Qian J, Zhang Y, Xu W, Xiao J, Suo A (2017) Growth of MCF-7 breast cancer cells and efficacy of anti-angiogenic
agents in a hydroxyethyl chitosan/glycidyl methacrylate hydrogel. Cancer Cell Inter 17: (1) 55.

Yao B, Hu T, Cui X, Song W, Fu X, Huang SJB (2019) Enzymatically degradable alginate/gelatin bioink promotes cellular
behavior and degradation in vitro and in vivo. 11: (4) 045020.

EVALUATION OF TAMOXIFEN RESISTANCE OF MCF-7 BREAST
CANCER CELLS ON GELATIN-ALGINATE SCAFFOLD

Nho Thuan Nguyen*, Ha Le Bao Tran
Laboratory of Tissue Engineering and Biomedical Materials, University of Science-VNUHCM, Ho Chi Minh City, Vietham

Department of Physiology and Animal Biotechnology, Faculty of Biology and Biotechnology, University of Science
-VNUHCM, Ho Chi Minh City, Vietham

Vietnam National University, Ho Chi Minh City, Vietham

SUMMARY

Currently, three-dimensional (3D) culture on scaffolds has been widely used in cancer research because it better
describes the interactions between cells similar to in vivo tumor tissue. Furthermore, current drug testing models
also need simple in vitro models and reduced experiments on animal models. The Gelatin-Alginate support
model has been proven to help cells adhere, proliferate, and form aggregates with the MCF-7 breast cancer cell
line in 21 days of culture. Good cell proliferation proves that this model is suitable for the development of MCF-
7 cancer tissue. Tamoxifen resistance at different concentrations was evaluated for MCF-7 lines grown on
culture plates (2D) and on 3D scaffolds. The 1C50 value (50% inhibition concentration) shows that the block on
the frame has a higher tamoxifen resistance effect compared to the sample on the 2D culture plate. This proves
that this model improves the drug-resistance properties of cancerous tissue.

Keywords: Three-dimensional culture, scaffold, Gelatin-Alginate, MCF-7, tamoxifen resistance.
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NGHIEN CU'U HOAT TiNH KHANG KHUAN CUA VI KHUAN Staphylococcus
COAGULASE AM TiNH TREN DA NGU'O'l KHOE MANH

Nguyen Thi Chau Anh?, Nguyen Thi Minh Nga Nguyén ch Huy , Dwong Thi Ngoc Mai®,
Nguyén Thi Khanh L|nh Nguyén Thi Tuyen Dinh Thi Hai', Hoang Thj Minh Ngoc Tran Dinh Binh'

Truvo'ng Dai hoc Y - Dwoc Hué, Pai hoc Hué

2Vién Céng nghé sinh hoc, Pai hoc Hué

TOM TAT

Staphylococcus coagulase am tinh (CoNS) dugc xem la nhém vi sinh vat khéng gay bénh cu tra trén da ngudoi,
¢6 tac dung e ché nhoém vi sinh gay bénh nhu Escherichia coli, Staphylococcus aureus ké ca nhém khang khang
sinh nho kha nang sinh tong hop cac hop chat khang khuan bacteriocin. Trong nghién ciu nay, cac
Staphylococcus coagulase &m tinh tiém ning dbi khang vi khuan gy bénh dwgc phan lap tir hé vi sinh vat trén
da nguoi khoe manh trong do tudi tir 18-65. Két qua phan lap dugc 1 chung tiém nang duoc ki hiéu 128-XN2B
11.2 c6 kha ning sinh tong hop céc chat d6i khang E. coli va S. aureus. Phan tich trinh ty nucleotide ving 16S
rDNA cho thdy chung 128-XN2B 11.2 tuong ddng cao véi Staphylococcus hominis 12 loai vi khuan tiém ning
trong Viéc tao ra cac bacteriocin va cac chat khang khuan ddi khang vi sinh vat gay hai ky sinh trén da nguoi.

Tur khéa: Staphylococcus hominis, CoNS, dbi khang, da ngudi khoe manh.

MO DAU

Hé vi sinh vat & con ngudi la mot yéu td quan trong va cé tac dong Ién dén strc khée ciing nhw cude sbng cla
moi ngudi. Trong cac nhém vi sinh vat trén co thé ngudi thi cac vi khuén chi 1a nhém vi khuan rét da dang va cé
thé dem lai mot sb loi ich cho strc khée. Ching c6 kha nang san sinh nhiéu hoat chat khang khuin nhw lactic
acid, bacteriocin tao méi trudng bt lgi, tlr d6 trc ché sy phat trién cla cac vi sinh vat gay bénh. Trong sbé cac vi
khuan dwoc tim thay trén da, cac ching tu cdu chiém da sb va dac biét 1a nhém vi khuan tu cu khéng cé kha
néng sinh coagulase (Negative Coagulase Staphylococcus: CoNS). Nhirng tu cAu coagulase am tinh nay duwoc
xem la cac vi khudn khéng gay bénh va dwoc chirng minh 1a c6 thé tiét ra mot sé bacteriocin goi la
Staphylococcin c6 kha nang Gc ché hiéu qua véi nhidu vi khudn gay bénh hay gap nhw Staphylococcus aureus,
tham chi ké ca S. aureus khang methicillin (Methicillin-resistant Staphylococcus aureus (MRSA) (Nakatsuji et al., 2017).

Bacteriocin c6 ban chét I peptide khang khuan sinh ra b&i vi khudn dé chéng lai vi khuan khac. Pai da s cac
loai vi khuan duong nhw co thé san xuét it nhat mot bacteriocin, hau hét trong s6 d6 chwa duoc biét. Bacteriocin
thé hién hoat tinh khang khuan va co ché mién dich dac hiéu dbi véi cac chiing c¢é quan hé gan glii v&i vi khuén
san xuat (Darbandi et al., 2022). Trong tinh hinh khang thudc dang tré thanh nguy co nang ne cho y hoc, viéc
xac dinh dwoc cac bacteriocin cé hoat do khang khu&n cao tir cac chuding vi khuan tu cau khdéng gay bénh trén da
la c&n thiét nham dwa ra gidi phap hivu hiéu thay thé khang sinh trong diéu tri nhiém tring. Vi vay, hwdng nghién
ctru tim kiém vi sinh vat khéng gay hai cho con nguwoi ddng thai sinh tdng hop cac hop chat dbi khang vi sinh vat
gay hai la hwéng di tiém nang tao ra cac san phdm ho tro trong diéu tri nhi&m tring trong y hoc.

NGUYEN LIEU VA PHUONG PHAP NGHIEN cUrU
Phan 1ap cac chang vi khuan coagulase am tinh trén da ngwoi

L&y mau nghiém phét trén da cla 48 nguwoi khée manh tr 18-65 tudi (gdm 41 ni¥, 7 nam) tai Khoa Vi sinh - Bénh
vién Truwdng Pai hoc Y Duwoc Hué, mau sau khi Iy dat vao moi treong van chuyén va dwoc chuyén dén phong
thi nghiém trong vong 12 gi¢ ¢ 4°C. M&u nghiém phét trén da duwoc l4y bang cach s dung que tam bodng v6
trung ¢6 nhing nwéc mudi vo trang, phét cac vj tri trén da ctia mdi nguwdi tham gia nghlen clru gom: vung sau tai,
vung long ban tay, ké ngon tay, dau mong tay, d3u ngdn tay, bén canh mii, nep gap cd va ving gitra cac ngén
chan. Mau nghiém dwoc tién hanh cay lén dia mdi treong thach dinh dudng va a 37°C trong 24 gio. Cac khuan
lac dwoc tién hanh nhuém Gram nham xac dinh ciu khuan Gram dwong. Sau do, xét nghiém catalase (+) dwoc
tién hanh dé phat hién Staphylococcus spp. Sau clng, Vi khudn CoNS can tim duwoc xac dinh dwa vao xét
nghiém coagulase 6ng nghiém (-) (Sadiya et al., 2019).

Khao sat kha nang déi khang tir cac chiing coagulase am tinh phan lap

Céc chiing CoNS phan lap dwoc tr mau nghién phét trén da nguwoi khde manh sé dwoc xac dinh kha nang déi
khang vi sinh vat gay bénh thdng qua cac ching chi thi bao gom: S. aureus ATCC 25923, Pesudomonas
aeruginosa ATCC 27853 va E. coli ATCC 25922 béng phwong phap khuéch tan dia thach (O'Sullivan et al., 2019);
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(Otto, 2010). Khuén lac don dwoc nubi cdy trén mai trwdng BHI (Merck, Blrc), trong éng nghiém véi thé tich 5
mL trong 24 gi& & 37°C. Sau d6, dich nudi cdy dwoc thu hoéi bang ly thm 10.000v/phit & 10 phdt va loai bd té
bao. Dich nudi cly sau loai bé té bao dwoc diéu chinh pH dén gia tri 6,9-7,2 bang NaOH 1M va bao quan lanh &
4°C. 50 pl dung dich nudi cay da loai bo té bao duoc dwa vao méi giéng clia dia thach da duoc céy tréi dong vi
khuén chi thi. Tién hanh G mau & 4°C trong 1 gi® cho dung dich trong giéng khuéch tan va tlep tuc 0 & 37°C, 24
gi®. Quan sat va do kich thwéc vong vé khuan quanh giéng dé danh gia kha nang khang khuén (O'Sullivan et al.,
2019); (Nakamura et al., 1983).

Pinh danh phan tor cac chang phén lap

Céc chang vi khuén coagulase am tinh d6i khang vi khuan chi thi dwoc nudi cay trong 6ng nghiém chira 5 mL
moi treong Luria-Bertani va nudi cdy & nhiét do 37°C trong 24h. Sinh khdi té bao dwoc thu nhan bang ly tam &
tbc dd 10.000 vong/phut trong 10 phit & 4°C. DNA tong s0 dwoc tach chiét bang bd KIT DNA Genomic ToOPURE
(ABT, Viét Nam) theo quy trinh hucrng dan cltia nha sén xuét. Trinh tw gen 16S rDNA cta ching vi khuin dwoc
khuéch dai béng phan (rng PCR st dung cac doan mbdi 27F: (5' AGATTTGATCCTGGCTCAG-3’) va 1492R: (5'-
GGTTACCTT GTTACGACTT-3’). Thanh phan phan *ng PCR bao gdm 30 ul 2x Go Tag® Green Master Mix
(Promega, USA), 2,5 ul DNA, 5 ul mdi ndng dd 10 uM va 17,5 pl nwéc cét vo trung. Chu trinh PCR dugc thye
hién v&i chu trinh nhiét nhw sau & 95°C/ 10 phut sau dé la 30 chu ky & 94°C/ 1 phut 53°C/ 30 giay va & 72°C/ 1
phat va 1 chu ky & 72°C trong 10 phat. San phdm sau khuéch dai PCR dwoc kiém tra dién di trén gel agarose
TAE 1% (w/v) va dwoc nhudm bang thuéc nhudém SafeView™ Classic (Applied Biological Materials, Canada).
Céc san pham PCR dwoc khuéch dai, giri dén cdng ty dich vu gidi trinh tw (Firstbase, Malaysia) dé giai trinh tw.

Cac trinh tw nucleotide vung 16s rDNA dwoc xi ly béng d& thu nhan cac trinh ddng thuan cho tirng phan doan
b&ng phan mém BioEdit v7.0.5 (Ibis Biosciences, Carlsbad, CA, USA) (HaII 1999). Trinh tw nucleotide vung 16S
rDNA dugc so sanh vai cac trinh tw twong tng trén GenBank (NCBI) bang c6ng cu Blast (https://www.nchi.nim.nih.gov/)
dé can chinh bang thuat toan MUSCLE bang phan mém MEGA 7.0. Cay phat sinh loai dwoc xay dwng dwa theo
thuat toan Maximum Likelihood két hop phadn mém IQ - TREE v2.1.3 (Minh et al., 2020) vé&i gia tri bootstrap 1000
va x&c suat hau nghiém aBayesian. Cay phat sinh loai dwoc hién thi bang phén mém Interactive Tree of Life
(iTOL) v6 (Letunic, Bork, 2021).

KET QUA VA THAO LUAN
Phan lap thw vién Staphylococcus coagulase am tinh

T két quad nudi cdy cac mau nghiém dich phét da t ngudi khde manh thu thap dwoc 126 chiing vi khuan
Staphylococcus coagulase am tinh dwoc phan lap dya trén cac dac diém hinh thai (khuan lac tron, bo tron, mau
trdng duc, Gram dwong), dac diém hoa sinh (catalase va coagulase am tinh), cho thay Staphylococcus
coagulase am tinh chiém ty 1& 97,14% trén tdng sb vi sinh vat xuét hién trén dia méi trudong nudi cay (Bang 1)
Két qua nay twong ddng véi cac nghién ctu phan lap Staphylococcus coagulase am tinh tir mau phét da cla
ngwdi khée manh (Otto, 2010; Goering et al., 2019).

Bang 1. Phan b6 cac nhém vi khuén phan lap trén da

STT Nhém vi khuén S6 lwong (n) Ty 1é (%)
1 Staphylococcus aureus 02 1,51%
2 Staphylococcus coagulase am tinh (CoNS) 126 95,46%
3 Truwc khuan 03 2,27%
4 N&m 01 0,76%

Téng 132 100%

Xé&c dinh kha nang déi khang tir thw vién Staphylococcus coagulase am tinh

TAt ca 126 ching vi khuan Staphylococcus coagulase am tinh dwoc kiém tra kha nang déi khang béng phuong
phap khuéch tan giéng thach va dwoc trinh bay & Bang 2. Qua quan sat vong khang khuan xuat hién trén dia
thach cé 01 chiing Staphylococcus coagulase am tinh (rc ché S. aureus. Tuy nhién, sy doi khang v&i Escherichia
coli ATCC 25922 va Pseudomonas aeruginosa ATCC 27853 khong ré rang. Ching Staphylococcus coagulase
am tinh dwoc ky hiéu 1a 128-XN2B 11.2 tao dwéng kinh vong vo khuén dbi khang S. aureus véi kich thuéc la 8 mm
(Bang 2 va Hinh 1).

Bang 2. Ty lé cac chang Staphylococcus coagulase am tinh c6 hoat tinh déi khang

STT Staphylococcus coagulase am tinh S6 lwgng Ty 1é (%)
1 Hoat tinh déi khang 01 0,8 %
2 Khéng c6 hoat tinh déi khang 125 99,2 %

Téng cong 126 100%
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Hinh 1. Kha nang déi khang chiang Staphylococcus coagulase am tinh

A. Sw déi khang cua chiding Staphylococcus coagulase am tinh véi S. aureus ATCC 25923, B. Sw déi khang cda chdng
Staphylococcus coagulase am tinh véi Pseudomonas aeruginosa ATCC 27853, C. Sw doi khang cda chdng
Staphylococcus coagulase am tinh véi Escherichia coli ATCC 25922

Binh danh phan tdr ching Staphylococcus coagulase am tinh

Chung vi khuan 128-XN2B 11.2 duwoc tach chiét DNA toéng sb va khuéch dai trinh tw nucleotide viing 16S rDNA
thu dwoc san phdm PCR véi kich thudc khoang 1,4 kb. Sau khi giai trinh tw nucleotide sdn phdm PCR d3 thu
duwoc doan DNA dai 1407 bp va st dung dé so sanh véi cac trinh tw nucleotide tham chiéu cta cac chang chuén
trén Genbank bang cong cu BLAST. Két qua so sanh cho thay chaing 128-XN2B 11.2 twong ddng cao véi ching
Staphylococcus hominis DM122 ATCC 27844 (NR036956) va ching S. hominis subsp. novobiosepticus ATCC
700236 (MF678940) voi ty & twong dong 99,79% va 99,92%. Bén canh doé ching 128-XN2B 11.2 ciing twong
dong 100% v&i cac chung phan 1ap & cac nghién ctru khac bao gom: St. hominis CV21, S. hominis FSHS5, S.
hominis H11 (Bang 3).

Bang 3. Mirc dd twong déng va bao phu viing 16S rDNA cuia chiing 128-XN2B 11.2 véi chiing chudn trén Genbank

STT Loai Ma s6 Genbank  Kich tl}z"c)’v)c vung Tylé (l‘))z)o pha Tydalsgtl(tz;\g
1 S. hominis CV21 AJ717375 1529 100 100
2 S. hominis FSHS5 KC609740 1474 100 100
3 S. hominis H11 KU922266 1426 99 100
4 S. hominis DM122 NR036956 1544 100 99,79
5 S. hominis subsp. novobiosepticus MF678940 1283 100 99,92

Staphylococcus aureus NBRC100910 (MGS71398.1)
0.002
Tree scale: ———

DSM20231T (LN681573.1)
o CCM7213 (AY727530.2)
e DSM17636 (MF678965.1)

s Staphylococeus capitis ATCC27840 (NR117006.1)
190 | staphylococcus capitts (L37599.1)
Staphylococcus wameri (L37603.1)
W25 (NR025022.1)
euri ATCC51129 (NR024669.1)

128-XN2B
s CV21 (AJ717375.1)
is FSHSS5 (KC609740.1) "
o its cusezzos) AR

Staphylococcus homiris subsp. novobiosepticus (MF678940.1).

TCc 3367.1)
Staphylococcus hugdunensis (ABO0S841.1)
99 | staphylococcus lugdunensis ATCCA3809 (NR024668.1)

Staphylococcus muscae DSM7068T (FR733703.1)

s hominis DM122 (NRO36056.1)

Hinh 2. Cay phat sinh loai dwa trén trinh tw nucleotide 16S rDNA cuda chang phéan 1ap va cac chang tham chiéu
cho thay vi tri ctia cac chang trong chi Staphylococcus.

Két qua & hinh 2, cho thay chiing 128-XN2B 11.2 tao thanh nhém riéng biét véi cac ching thudc loai S. homonis
khi so sanh trinh tw 16S rDNA. Nhw vay, két hop véi cac dac diém hinh thai, chiing 128-XN2B 11.2 dwoc két luan
l& S. hominis. Bao cdo clia Becker va ddng tac gia (2014) mé t& S. hominis 1a tu cdu khuan am tinh coagulase
(loai CoNS) co6 trong hé vi sinh vat & da ngudi khde manh (Becker et al., 2014) (Kloos, Schleifer, 1975). Nghién
ctru clia O'Sullivan va déng tac gid (2019) ghi nhan vé& phan lap ching S. hominis am tinh vé&i coagulase tir da
ngudi khée manh ddng thoi sinh tdng hop chat khang khudn tlr d6 (¢ ché vi khudn Gram dwong nhw
Propionibacteria acnes (hayCutibacteria acnes), Staphylococcus epidermidis va S. aureus khang methicillin
(O'Sullivan et al., 2019). Nghién ctu cta Nakatsuji va déng tac gia (2017) ciing phat hién S. hominis sinh téng
hop cac phan t& khang khudn manh duoc goi la lantibamel khi két hop véi LL-37, mét phan ti khang khuén
dwoc tao ra bdi hé thédng mién dich clia con ngudi sé (rc ché tét S. aureus (Nakatsuiji et al., 2017).
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KET LUAN

Tir thw vién 126 chang vi khuén Staphylococcus coagulase am tinh phan Iap trén da ngudi khée manh da chon
ra dwoc chiing c6 kha ndng déi khang v&i S. aureus. Két hop div liéu dinh danh phan t& va dac diém hinh thai,
sinh héa cho thay chung 128-XN2B 11.2 phan lap thudc loai S. homonis. Chiing phan 1ap cé tiém nang trong cac
nghién ctru tiép theo nhdm xac dinh chinh xac cac hoat chat khang khuén, tir d6 tao co sé tao ra cac ché pham
hé tro chdng nhiém trung do vi khuan S. aureus.

Loi cam on: Ddy 12 két qua ciia Dé tai khoa hoc va cong nghé cap B¢ ma so B2023-DHH-09, xin cdm on cdc thanh vién
nghién curu cuia deé tai va sy ho tro cua Ban khoa hoc cdng nghé Pai hoc Hué.
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STUDY ON ANTIBACTERIAL ACTIVITY OF Staphylococcus
COAGULASE NEGATIVE STRAINS ON HEALTHY HUMAN SKIN

Nguyen Thi Chau Anh', Nguyen Thi Minh Nga Nguyen Duc Huy Dwong Thi Ngoc Mai’,
Nguyen Thi Khanh L|nh Nguyen Thi Tuyen Dinh Thi Hai®, Hoang Thi Minh Ngoc Tran Dinh Binh"

"Hue University of Medicine and Pharmacy, Hue University

%Institute of Biotechnology, Hue University

SUMMARY

Coagulase-negative Staphylococcus (CoNS) are considered a group of non-pathogenic microorganisms that
reside on human skin and have the ability to produce antibacterial substances (bacteriocin) to inhibit pathogenic
bacteria such as Escherichia coli, Staphylococcus aureus or antibiotic-resistant microorganisms. In this study,
potential strain Staphylococcus coagulase-negative which against pathogenic bacteria were isolated from the
skin microbiota of healthy human aged 18-65 years. The results showed that 126 strains of CoNS were isolated
from healthy human skin in which it found a S. aureus antagonistic 128-XN2B 11.2 strain. Nucleotide sequence
analysis of the 16S rDNA region showed that strain 128-XN2B 11.2 was highly similar to Staphylococcus
hominis, a potential bacterial strain in producing bacteriocins and potent antibacterial substances.

Keywords: Staphylococcus hominis, CoNS, antagonistic, healthy human skin.
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XAY DUNG PHU'C HOP TUONG TAC GIO’A GLYCOPROTEIN 2
CUANGUOI (hGP2) VA PEPTIDE GB1 BANG CAC CONG CU
SINH HOC TiNH TOAN

Ly Cam Ta"??, Binh Thuan Thién"?*, Tran Van Hiéu"**

1Phéng thi nghiém Cam bién Sinh hoc; B6 mén Céng nghé Sinh hoc phéan t&r - Méi trieong, Khoa Sinh hoc - Céng
nghé Sinh hoc, Truong Bai hoc Khoa hoc Tw nhién, *Pai hoc Quéc gia Thanh phé H6 Chi Minh, Viét Nam

2Phéng thi nghiém Cbéng nghé Sinh hoc phéan t&, Trirong Pai hoc Khoa hoc Tw nhién,PHQG-HCM, Viét Nam
®Pai hoc Quéc gia Thanh phé H6 Chi Minh, Viét Nam

TOM TAT

Vaccine duong udng di dwoc phat trién va ching minh 13 giai phap t6i uu cho cac bénh nhidm tring duong rudt nho kha
nang kich thich san xuit khang thé IgA dang tiét, tir d6 ting cudng cac phan tmg min dich niém mac. Tuy nhién, cac yéu t6
vét 1y khéc nghiét ciia dudng tiéu hoa nhu pH va enzyme tiéu hoa c6 thé dan dén sy phan hay khang nguyén. Hon nita, do
dién tich b& mt 16n ctia rudt va dic tinh dung nap mién dich ctia cac té bao rudt, khang nguyén thuong bi phan tan va kho co
thé gy ra phan tng mién dich mét cach hidu qua. D3 c6 nhiéu nghién ctru van dung chién lwoc nhim muc tiéu té bao M
thong qua tuong tac giita phdi tir va thy thé bidu hién bé mat nhdm ting cudng hidu qua hép thu khang nguyén cia vaccine
ubng trong rudt. Trude ddy, ba peptide lién két GP2 (GP2-binding peptide - GbP) dd dugc danh gia 1a c6 kha ning twong tac
v6i GP2 va ting cuong su hdp thu khang nguyén cua té bao M, v6i Gbl dem lai két qua tuong tac tét nhét. Vi thé, trong
nghién ciru ndy, twong tac gifta ba peptide Gb va thu thé hGP2 dugc danh gia va phan tich théng qua mot s§ phdn mém Tin
sinh va cong cu Sinh hoc tinh toan bao gdm mé phéng cu tric va docking phan tir. Dya vao cong cu mé phong, cdu trac 3D
ctia protein hGP2 va ba GbP da duoc xay dyung véi do tin cdy cao. Két qua docking cho thiy tuong tac giita peptide Gbl va
hGP2 dugc 6n dinh bang séu lién két hydro. Cac két qua nay 1a tién dé& dé thiét ké thém nhing peptide méi co ai lyc cao hon
v6i hGP2 nhdm phuc vu cho qua trinh phat trién vaccine ubng sau nay.

Tir khéa: Docking phan tir, Glycoprotein GP2, Gbl, md phong céu triic, tin sinh hoc, vaccine udng.

GIOI THIEU

Vaccine dwong udng dwoc dé xuét 1a bién phap hiéu qua dé ngan nglra cac bénh xam nhiém dwong tiéu hoa
nhé khd ndng gay mién dich niém mac béng cach kich thich hé mién dich mang nhay tao ra khang thé IgA dang
tiét (SIgA) cling v&i kha nang mién dich toan than. SIgA hd tro' loai bd cac khang nguyén va mam bénh khai rudt
béng cach ngan chan sy twong tac clia ching veéi cac thu th& & niém mac qua médt qua trinh dwoc goi la "loai trir
mién dich” (Mantis et al., 2011). Tuy nhién, vaccine dwéng ubng phai ddi mét véi nhirng thach thirc trong méi
truéng axit clia dwdng tiéu hdéa, noi cac khang nguyén cé thé bi phan hly bdi cac enzyme tiéu héa; xu hwéng
dung nap mién dich va kha nang phan tan khang nguyén do dién tich réng 1&n clia b& mat Idng rudt ddi hoi lwgng
khang nguyén cao hon trong vaccine uéng dé tao ra phan &ng mién dich manh mé so véi vaccine tiém (Weiner
et al., 2011; Van der Weken et al., 2020). Viéc tang cudng lwgng khang nguyén sé gay ra phét sinh vé& chi phi
ddng thdi cling sé gia tang dung nap mi&n dich; do vay, mét chién lwgc ddy hira hen dé& ting cudng hap thu
khang nguyén va dap &ng mi&n dich la tan dung cac twong tac phdi ti-thu thé nhadm nham tring dich t& bao M
trong biéu moé lién két nang (FAE) ctia cac mang Peyer (Yamamoto et al., 2012; Zafar et al., 2023).

Céc nghién clu trudc day da xéc dinh dwoc cac phdi tir bao gdm lectin, khang thé, peptide, protein, peptidoglycan va
lipopolysaccharide cho thu thé bidu hién trén bé mat t& bao M; trong dd, cac phdi tir protein hodc peptide déc biét
hra hen dé& phat trién vaccine udng quy mé I&n do lgi ich cla cdng nghé protein tai té hop va ky thuat 1&n men
vira don gian vira tiét kiém chi phi. GP2 1a mét glycoprotein neo glycosylphosphatidyl inositol (GPI), dwgc bidu
hién trén b& mét cla t& bao M c6 lién quan dén sw hap thu cla vi khudn FimH" t rudt (Hase et al., 2009). Diéu
nay cho thdy GP2 l1a mdt muc tiéu ly twéng dé& dwa khang nguyén (Ag) vao mé niém mac, gilp ting hiéu qua cua
vaccine udng. Theo nghién ctvu cla Inam Khan va déng tac gia (2017), théng qua qua trinh sang loc tir thw vién
phage, Gb1 (peptide lien két GP2) 1a mot peptide v&i kha ndng téng cweng sw hap thu Ag cla té bao M théng
qua thu th& GP2, déng thoi tao ra mirc IgG huyét thanh va IgA niém mac cao dang ké. Diéu nay con di kém voi
sw tAng cudng cac t& bao tiét cytokine trong nhidéu mé lymphoid, d&c biét 13 cac interleukin (IL)-4, IL-5, va IL-6,
nhirng yéu t6 lien quan dén viéc chuyén ddi isotype sang IgA dang tiét. Sy ting cwdng nay cho thdy kha nang
ctia Gb1 trong viéc kich thich mién dich, va tidm ndng st dung né nhw mét ta dwoc cho vaccine udng (Khan et
al., 2017). Vi thé trong dé tai nay, chung téi st dung td hop cac céng cu tin sinh hoc dé& phan tich va danh gia
nham cé cai nhin sau hon vé twong tac gitra peptide Gb1 véi thy thé GP2; tlr dé dat muc tiéu cai thién kha nang
nham triing dich dén té bao M cla peptide nay.
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NGUYEN LIEU VA PHUONG PHAP

M6 hinh héa céu tric Glycoprotein 2 cia ngwdi (human GP2 — hGP2) bang phwong phap mé phéng
twong dong

CAu trlic day du cta hGP2 (full-length hGP2) dwoc xay dung bang phwong phap mé phéng twong ddng véi b6
cong cu Rosetta phién ban 3.7.1 (Leman et al., 2020). hGP2 bao gom cac mien (domain) quan trong sau: (1) clu
tric kep toc B va D10C (amino acid (aa) 41-184); (2) giébng EGF _(aa 186-230); (3) zona pellucida (ZP — aa 228-
484); trong d6, mién (1) dwoc xay dung dwa trén cau trac tinh the héa hGP2 dang tan (PDB ID: 7P6R), hai mién
con lai dwge md hinh hdéa dwa trén cau truc twong déng nhat v& mat trinh tw 1& Uromodulin ctia ngwoi (PDB ID:
6TQL) bang cong cu RosettaCM. DPoan néi gira cac mién dwoc xay dung lai bang cong cu RosettaRemodel.
Nhirng vi tri dwéng héa dwoc md phdng bang may chi CHARMM-GUI.

Phan tich dic diém cla cac peptide bam GP2 (GP2-binding peptide — GbP) va dw doan cu tric 3D

Trinh tw cac peptide dwoc thu nhan tir cdng bd cla Khan va ddng tac gia (2017). Bac diém héa ly ctia nhitng
peptide nay duoc tinh toan bang may chl ProtParam. Sau d6, cAu truc 3D cla nhitrng peptide nay dwoc dy doan
béng thuat toan AlphaFold 2 dwoc tich hop vao ColabFold ciing sb 1an tai dw doan (num_recycles) 1a 48. Céu
tric c6 hang cao nhét dwoc s dung cho buédc docking tiép theo.

Xay dwng céu tric phirc hop GbP-hGP2 bang phwong phap docking phan ti

pé glam thiu khong gian tim kiém va thoi gian docking, cong cu CASTp dwoc str dung dé dy doan vi tri twong
tac tiém ‘nang gitra GbP v&i hGP2. May chi HADDOCK 2.4 dwgc st dung cho qua trinh docking gitra ba GbP va
hGP2 két hcyp vai thdng tin vi tri twong tac cia CASTp (van Zundert et al., 2016). Phirc hgp nam & cum clu
trang c6 diém HADDOCK th&p nhat dwoc chon. Céng cu FlexPepDock dwoc tich hop trong Rosetta duwoc st
dung cho viéc tbi wu héa mach chinh va hwéng gén cla peptide déi véi thu thé. TAt ca cac két qua tr md hinh
héa c4u tric hGP2, cac GbP va phirc hop GbP-GP2 dwoc biéu dién va phan tich bang phadn mém PyMOL.

KET QUA VA THAO LUAN

M6 hinh héa céu truc Glycoprotein 2 cta ngwdi (human GP2 — hGP2) bang phwong phap mé phéng
twong dong

Protein hGP2 ton tai trong tw nhién & bén dang isoform la 1, 2, 3 va 4; trong d6, dang 1 twong ddng véi 2 con 3
twong ddng véi 4 khi thiéu di mién doc nhat (unique domain) dai 144 aa ti vi tri 42-185 (Hinh 1A). Day dwoc xem
la két qua clia qua trinh phan cét khi protein nay dwoc bidu hién (Zhang et al., 2024). Nghién ciru clia Khan va
ddng tac gia (2017) da cho thdy dwoc rang FimH* bam vao GP2 & isoform 1, dang isoform dai nhét. Vi thé, ching
toi chon isoform 1 @& md hinh héa ciu tric hGP2.

O Signal peptide

HJ D Unique area
() EGF-like domain
0 @) zona-pellucida

C] Transmembrane domain

Hinh 1. C4u tric protein hGP2

A. Cac dang isoform cua protein hGP2 trong tw nhién. B. Céu tric déy di cda protein hGP2 duoc mé phdng véi bd cong cu
Rosetta (cyan) va céu triic hGP2 dwoc dw doan théng qua cong cu AlphaFold 2 (xanh bién). C. Ving kep téc B cua cau tric
7P6R (vang) va doan ndi gitka mé hinh EGF-ZP va 7P6R (cam). D. M6 hinh hGP2 da bé sung cac gbc dudng.
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Ca hai protein hGP2 va Uromodulin déu Ia protein neo GPI va s& hitru mién ZP déng vai trd nhw mét cau tric
polymer héa bao gém hai tiéu phan riéng biét nhung dé&u cé cAu tric dang globulin mién dich, ZP-N va ZP-C, néi
v&i nhau b&ng mot linker dai 24 aa (Bokhove, Jovine, 2018). C4u tric hGP2 da dwoc dy doan théng qua céng cu
AlphaFold 2 (AF2 ID: P55259); tuy nhién, md hinh nay lai khong cho théy dwoc sw gian ra cla linker nay dé tao
d|eu kién cho sy polymer hoa cua nhiéu phan t& hGP2 (Hinh 1B). Vi thé, c4u truc hGP2 tir aa 186 dén 484 bao
gdm ca mién giébng EGF va ZP (EGF-ZP) dwgc md hinh héa twong dbng dwa trén chu tric 6TQL. Mé hinh nay
dwoc chon lam khuén vi ¢cé d9 bao pha va twong dong lan lwot 1a 0,98 va 53,4%, phu hop cho tiéu chi cia
phuong phap md phéng twong ddng. So sanh gilra ciu tric dy doan véi khuén 6TQL cho thay dwoc do twong
ddng cao & mién giébng EGF, ZP- N va ZP-C; tuy nhién, linker gitra hai tiéu phan ZP khéng tao duwoc cAu tric bac
hai nao nhw so véi hai phién B ni tiép ctia Uromodulin (Hinh 1B). Biéu nay cé thé anh hwéng dén twong tac tao
polymer clia GP2. Cling nhw nhirng protein cé chira viing ZP khéac, vung ZP glup cho GP2 c6 thé& polymer héa
tao thanh mang hat tao enzyme (zymogen granule membrane). Viing kep téc B cla céu tric 7P6R va doan ndi
gitva mé hinh EGF-ZP va 7P6R dwoc tai cAu tric bang RosettaRemodel. Két qua cho thay cac vung nay da duoc
néi lai thanh cong (Hinh 1C). Trong thi nghiém cia Khan, GP2 dwoc sir dung la protein tai t& hop san xuét tiy té
bao c6n tring; vi thé, chung t6i tiép tuc bd sung thém céac gbc duwdng vao nhirng vi tri ASN bao gém 65, 88, 122,
134, 204, 216, 260, 291, 342, va 362 dwa trén thong tin tr UniProt (Hinh 1D). Diéu nay hé trg cho viéc xac dinh vi
tri bam ctia cac GbP 1én GP2 théng qua viéc loai bd cac vi tri dwdng hda do.

Phan tich dic diém cuta cac peptide bam GP2 (GP2-binding peptide — GbP) va dw doan céu tric 3D
Déc didm hoa ly clia cac peptide tinh toan bang ProtParam duoc liét ké & Bang 1.

Bang 1. Pac diém hoa ly chia cac peptide

Trinh ty plly thuyét S6 aa phan cuwc c_hlﬁ ki ban .ré Chi s6 l.)ét én dinh
(BVCV; nam men; E. coli) (Instability Index)
Gb1  HPNYDHDRMHTQ 6,26 3 (Aii{%g‘)sw’ 3,5 gio; 10 pht; > 10 gio 55,38 (kém bén)
Gb2 FRVIYTDMPGAH 6,74 2 (ARG2, ASP7) 1,1 gi&; 3 phut; 2 phat 24,56 (bén)
Gb3 SMQYADHPVNTG 5,06 1 (ASP6) 1,9 gio; > 20 gio; > 10 gidr 8,76 (bén)

DVCV: Béng vét co vu.

Két qua ProtParam cho thdy ba peptide déu c6 pl thdp hon 7,4 nén déu co tinh acid do s& hiru acid aspartic;
trong d6, Gb3 c6 tinh acid cao nhat véi pl 5,06. Didu nay c6 thé goi y ring cac peptide nay s& bam vao vi tri tich
dién &m nam trén hGP2. Gb1 c¢6 nhiéu aa phan cuc nhat véi hai aa ASP va mét ARG, gilp cho peptide nay co6 do
linh déng cao va dé tan trong dung méi phan cwc hon hai peptide con lai. Tuy nhién, ciing vi li do d6 ma peptide
nay cé chi s6 bat én dinh cao nén dwoc danh gia 1a kém bén hon. Ngoai ra, chu ki ban ra cia ba peptide ciing
duoec tinh toan véi Gb1 dwoc xem |1a peptide ¢ kha nang ton tai lau hon Gb2 va Gb3 do HIS ndm & dau N. Pac
tinh cia amino acid ndm & dau N s& quyét dinh dé&n chu ki ban ra cta sb lwong peptide trong dich téng protein,
v&i aa kém phan cuwc sé dem lai chu ki ban ra twong déi dai hon so véi cac aa phan cuc. Quy luat nay khac nhau
& nhiéu loai sinh vat nhw déng vat c6 vi, ndm men, E. coli, hay luc lap va duoc biét dén véi cai tén luat ddu N (N-
end rule) (Varshavsky, 1997). Cac peptide nay sau d6 sé dwgc dung hop véi khang nguyén muc tiéu dé tao ra
protein tai t& hop GbP-Ag, vira c6 kha ndng dem khang nguyén t&i chinh xac thu thé tiép nhan, vira kéo dai thoi
gian ban ra va tang d6 bén cla peptide.

CAu truc 3D cuia cac GbP duwoc dy doan bang AlphaFold 2 tich hop trong ColabFold. Gb2 véi Gb3 khéng tao cu
tric bac 2 nao cu thé so véi dang xodn a ctia Gb1. Biéu nay cé thé giai thich dwoc do trinh tw Gb1 ¢6 ba aa phan
cwe xen k& v&i cac aa khong phan cuc nén cé xu huwéng xoay cac aa ASP va ARG ra tiép xtc dung méi. Ca ba
mé hinh nay d&u dwoc st dung cho docking véi hGP2.
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-ter HI
A B C-ter HIS12

Cc
N-ter HIS1 N-ter PHE1
N-ter SER1
C-ter GLY12
C-ter GLN12
Predicted IDDT per position Predicted IDDT per position Predicted IDDT per position
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Hinh 2. C4u tric dwc doan cla cac peptide bam GP2 (GbP), bén dwi Ia pLDDT cia tirng cau tric
A. Peptide Gb1. B. Peptide Gb2. C. Peptide Gb3.
Xay dwng céu tric phirc hop GbP-hGP2 bang phwong phap docking phan ti

May chd HADDOCK 2.4 duwgc st dung d& docking gitra ba GbP va hGP2. Trwdc hét, vi tri twong tac trén thu thé
hGP2 can dwoc xac dinh théng qua may chi CASTp. Ket qua tr CASTp tinh toan v&i ban kinh tim kiém 1a 1,4 A
va mot héc tuwong tac khong chtra aa bj dwong hoa, nam & mién gitra ving D10C va vuing gibng EGF. Bang chu
y hon, viing nay bao gébm doan epitope tir VAL154 dén THR169 c6 do twong ddng cao véi doan epitope 16 aa tlr
154-169 ctia GP2 & chu6t, quan trong cho sw nhan dién clia khang thé khang GP2 (Stsiapanava et al., 2022). Vi
vay, vi tri twong tac nay dang tin cay cho qua trinh docking. Quy trinh docking bang HADDOCK chii yéu xoay
quanh khai niém “Giéi han twong tac nhap nhang (Ambiguous Interface Restraints — AIR)”; trong d6, cac aa truc
tiép tham gia vao twong tac s& dwoc chon 1 “active” con nhivng aa lan can sé dwoc gan |a “passive”. Vi thé, qua
trinh docking sé& dién ra chinh xac hon so véi docking toan cuc (global docking) va co thé loc ra nhitng phirc hop
khong thda man théng tin thwe nghiém. Két qua tra vé t» HADDOCK cho ra phirc hop tbt nhat ciia ba peptide
Gb1, Gb2, Gb3 c6 s6 diém HADDOCK lan lwot la -117,7 + 3,3, -114,7 + 3,5, -89,6 + 2,6. Qua d4, ching ta c6 thé
nhan xét rang Gb1 twong tac véi hGP2 tbt hon so véi Gb2 va Gb3, phu hop véi két qua thuc nghiém cta Khan
va dbng tac gia (2017). Diém HADDOCK thap dang ké ctia Gb3 cé thé dworc gidi thich do cAu truc kém phan cuec,
it nhitng gbc aa trao nhan hydro.

= GLN213
b

CYS200

Hinh 3. M6 hinh twong tac gitra cac peptide Gb va protein hGP2 ttr HADDOCK

A. Phire hop Gb1-hGP2. B. Phirc hop Gb2-hGP2.
C. Phure hop Gb3-hGP2. D. Truc quan hoa lién két hydro gitra Gb1 va hGP2.

Vi tri twong tac gitva ba peptide cling khac nhau dang ké khi chi c6 Gb1 va Gb3 bam hGP2 tryc tiép vao hébc
twong tac tr CASTp, con Gb2 thi trai dai twong tac & ngoai bé& mét nhidu hon (Hinh 3A-C). Ba phtrc hop nay tiép
tuc t6i wu hda mach chinh va chudi bén bang cong cu FlexPepDock va danh gia bang thong sé total_score. Phirc
hop GbP-hGP2 sau khi ti wu thé hién dwoc sw gan két sat hon cla peptide vao thu thé thdng qua sw gia tang
céc lien két hydro véi GP2. Didm sbé cla ba peptide Ian luot 1a -544,670, -482,920, va -531,310 don vi ning
lwogng Rosetta (Rosetta Energy Unit — REU), qua dé giai thich dwoc ly do Gb1 cho két qua twong tac thuc
nghiém tét hon so véi hai peptide con lai (Hinh 3D). Ngoai ra, twong tac nay khéng &nh hwéng nhiéu dén ciu
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trac tdng thé ctia GP2 do Gb1 chi “bam” chir khong kich hoat GP2 chuyén ddi trang thai. Sau hon vao twong tac
ctia Gb1 v6i thu thé, peptide nay tao sau lién két hydro véi hGP2 duoc trinh bay & Bang 2. Nhd vao hai aa & hai
dau N va C la HIS va GLN déu tao lién két hydro véi hGP2 I1an lwot tai ARG181 va GLN213 véi do dai < 3 A (2,39
va 1,79), peptide Gb1 dwoc cb dinh & héc twong tac, tranh dwoc sw anh hwéng cla dung mdi trong qué trinh
bam [&n thu thé.

Bang 2. Phan tich lién két Hydro giira hGP2 va peptide Gb1

hGP2 Peptide Gb1
Nguyén tor Amino acid Nguyén tor Amino acid Loai twong tac Khoang cach (A)
NE R102 0} P2 2,95
o G159 NH2 R8 2,91
N Y161 OoD2 D7 3,31
Nz K189 oD2 D5 Lién két hydro 2,99
C200 OH Y4 2,62
Q213 OE1 Q12 2,71
D214 OE1 Q12 3,17

KET LUAN

Tw nhirng két qua in silico trén, ching t6i da xay dung thanh céng cAu truc day di cia hGP2 duoc dwong hoa,
mot thu thé biéu hién d&c trung trén bé mat t& bao M v&i céng cu Rosetta va CHARMM-GUI. Cac peptide dwoc
phat hién théng qua sang loc phage la Gb1, Gb2, va Gb3 ciing dwgc dw doan cau truc va két hgp voi hGP2 qé
tao ra phirc hop GbP-hGP2 bang phwong phap docking phén tir véi HADDOCK. Két qua tinh toan nay cho thay
sy twong thich véi ket qua thie nghiém cha Khan va dong tac gia (2017) khi Gb1 thé hién kha nang bam hGP2
tot hon so voi hai peptide con lai, thdng qua kha nang tao lién két hydro nh& vao nhivng aa phan cwc cta minh.
Thong gua ket qua nay, viéc toi wu hoda trinh tw peptide nham tang ai lwc clia Gb1 véi hGP2 co thé duoc thue
hién, hd tro cho nhitng hwéng di méi trong twong lai ciia cong cudc phat trién vaccine ubng nham tring dich té
bao M.

Loi cam on: Nhom tac gia chan thanh cam on PTN. Cac hé thong théng minh, Khoa Céng nghé théng tin, Truong Pai hoc
Khoa hoc Tuw nhién da ho trg nhdm tiép can tai nguyén may tinh hiéu nang cao trong qua trinh thec hién nghién ciu.
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CONSTRUCTION OF THE INTERACTIVE COMPLEX BETWEEN
HUMAN GLYCOPROTEIN 2 (hGP2) AND PEPTIDE GB1 USING
COMPUTATIONAL TOOLS
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Vietnam National University, Ho Chi Minh City

2Laboral‘ory of Molecular Biotechnology, University of Science, Vietnam National University, Ho Chi Minh City

3Viietnam National University, Ho Chi Minh City

SUMMARY

The oral vaccine has been developed and proven to be an optimal solution for gastrointestinal infections due to
its ability to stimulate the secretion of secretory IgA antibodies, thereby enhancing mucosal immune responses.
However, harsh environments in the digestive tract such as pH and digestive enzymes can lead to antigen
degradation. Moreover, due to the large surface area of the intestines and the immune tolerance characteristics of
intestinal cells, antigens are often dispersed and may not effectively induce immune responses. Therefore,
strategies focusing on targeting M cells through ligand-receptor interactions on their surface have been
developed to enhance the antigen absorption efficiency of oral vaccines in the intestine. Previously, three GP2-
binding peptides (GbPs) were evaluated for their ability to interact with GP2 and enhance antigen uptake by M
cells, with Gb1 showing the best interaction results. In this study, the interaction between the three Gb peptides
and the hGP2 receptor was evaluated and analyzed through a series of computational processes, including
structure modeling and molecular docking. Based on simulation tools, high-reliable 3D structures of hGP2
protein and the three GbPs were constructed. Docking results demonstrated that the interaction between Gbl
peptide and hGP2 was stabilized by six hydrogen bonds. This study provided a basis for designing new peptides
with higher affinity for hGP2 to support the future development of oral vaccines.

Keywords: Bioinformatics, Glycoprotein GP2, Gbl, Molecular docking, Oral vaccine, Structure modeling.
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XAY DUNG MO HINH CHUQT NHIEM BOC CAP TINH CADMIUM
QUA BUONG UONG VA BANH GIA TAC DONG LEN DA DAY

Trwong Huy Biru, LAm Thi Khanh Phwong, Nguyén Thi Thwong Huyén
Trwong Pai hoc Sw pham Thanh phd HA Chi Minh

TOM TAT

Cadmium, mét kim loai nang doc hai, da duoc ching minh 1a gay ra nhiéu van dé siac khoe nghiém trong, dic
biét 1a ddi véi hé tiéu hoa. Nghién ciru ndy nham muc tiéu xay dung mot md hinh chudt nhiém doc cap tinh
cadmium qua duong udng dé mo phong cac tac dong cia cadmium 1én co thé dong vat. Chuot thi nghiém dugc
udng cac liéu cadmium khéc nhau (330, 165, 80, va 70 mg/kg thé trong (b.w)) tir CdCl,.2,5 H,0. Sau 24-48 gio,
cac biéu hién hanh vi va mirc do ton thuong da day cuia chudt duoc danh gia. Két qua cho thiy Cd gay ra cac
biéu hién bat thuong vé hanh vi bao gdm mat den, di chuyén khong viing, bo an va & ndng do gay nhiém cao co
hién twong da day treong nudc va day khi. Déi vai cdu tric mod hoc, Cd gy ton thuong nghiém trong da day
chuot bao gdm bong tréc, hoai tir té bao, giam d6 day co. Lidu gay chét 50% (LD50) da duoc xac dinh 1a 70
mg/kg b.w. Nhu vay, nghién ctru da xay dung thanh cong mo hinh chuot nhiém doc cap tinh cadmium qua
duong ubng véi LDsg 1a 70 mg/kg b.w. Cadmium gay ra cac bat thudng hanh vi va tén thwong nghiém trong ¢ da
day chuét. Nghién ctru nay gop. phan 1am 13 co ché gy doc cua cadmium va ma ra huéng nghién ciru méi vé cac
phuong phép phong ngira va diéu tri ngo doc cadmium.

Tir khoa: Cadmium, chudt nhat tring, da day, doc cap tinh, mé hoc.

GIOI THIEU

Cadmlum (Cd) 1a chét gay 6 nhiém nguy hiém, ngay cang duoc thai vao méi trwdng véi sb lwgng 16N do sy phat
trién nhanh chong cua cac nganh cong nghiép va cong nghé hién dai (Genchi et al., 2020). Nhieu loai nhw giap
xac, nhuyen thé hai manh vo, hau, déng vat chan dau va cua ¢6 ham lwgng Cd cao. Ngoai ra, Cd con c6 the
dugc tim th4y trong cac noi tang dong vat nhw gan va théan, mot sb loai hat nhw hat diu va hat ca cao va mot sb
loai nam dai (Satarug 2018). Cd duwoc hap thu cha yéu qua dwo’ng ho hap, mét phan qua hé tiéu héa tir thire &n,
ngudn nuéc bi 6 nhiém, déc biét qua cac hat bui dwgc nudt vao cliing véi nuéc bot (CharkleW|cz et al., 2023).
Nguyén té nay tich tu thuo’ng xuyen nh&t & phdi, gan, than, tuyén tuy, tinh hoan, co, mé m& va da (CharkleW|cz
et al., 2023). Ngwoi ta woc tinh rang khoang 13-19% Cd dwoc dwoc hap thu vao ph0| ttr khdng khi va khoang 10-
44% qua dwong tiéu hoa, chd yéu vao rudt non (Charkiewicz et al., 2023). Tiép xiic véi Cd da dwoc chirng minh
la dan dén nhidu vin d& strc khoe nghiém trong, tir viém phdi dén réi loan chuyén héa canxi, lodng xwong,
nhuyé&n xwong va tham chi 1a ung thw phdi (Nordberg et al., 2015). Bac biét, khi Cd xam nhap vao co thé bang
con dudng uong, no gay ra nhirng tdn thuong nghiém trong cho hé tiéu hoda, bao gom ca da day. Mot nghlen clru
cho thy chuét Wistar duc nhlem Cd gua dwong uong dan dén sy hinh thanh céc tbn thwong loan san & niém
mac da day, cho thay viéc nubt phai Cd la yéu t6 anh hwéng dén ung thw da day. Ngoal ra, niém mac da day,
khac vé&i bidu mé thwe quan va biéu mé vay, 1a mé tuyén dé bj bj tén thucmg do tiép xtc tryc tlep v&i Cd (Nai et

al., 2015). Nhiém Cd ciing co thé gay tbn thwong niém mac da day, tén thwong 16ng nhung cda rudt non va sw
xém nhéap cla cac té bao viém vao |&¢p dém (Tarasub et al., 2009).

Trwde tinh hinh nay, nghién cwu nhdm muc tiéu xay dwng mot mo hinh chudt nhiém déc cép tinh Cd qua dwcyng
uong dé 1am ré co ché gay ton thvong da day & cAp dd mo6 hoc. Md hinh nay sé la nén tang quan trong dé danh
gia hiéu qua cua cac phvong phap diéu trj va phong ‘ngtra ngd déc Cd; nghién cteu phat | trién céc loai hop chat tw
nhién dé didu tri va ngan nglra cac bénh lién quan dé&n nhiém doc Cd; ddng thei, gép phan vao viéc phat trién cac
chién lwoc bao vé stre khée cong ddng.

VAT LIEU VA PHUONG PHAP

Héa chét

CdCl».2,5H,0 (Sigma, Hoa Ky), Formaldehyde (Xilong Trung Quéc), KH,PO, va Na,HPO, (Scharlau, Tay Ban Nha).
bong vat thi nghiém

Chudt nhét trang duc 4 tuan tudi dwoc Vién Pasteur Thanh phd H6 Chi Minh cung c&p. Chuét dwoc nudi 6n dinh
& phong nudi dong vat trong 2 tuan véi chu ki 10 gid sang-14 gid tdi, nhiét d6 phong 26-28°C, d6 4m 76 — 80%
dwoc ghi nhan bdi may do nhiét ké& dién tl. Chudt dwgc an thire &n ctia chudt 1a dang vién tdng hop vao vao 07
gid va 17 gid, nwéc udng 13 nwéc may tai phong thi nghiém.
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Phwong phap nghién ctru

Nghién ctu dwoc thue hién tai Phong Thi nghiém Giai phau-Sinh li ngudi va déng vat, Khoa Sinh hoc, Truwéng
Pai hoc Sw pham Thanh phd H& Chi Minh. Mau da day dwoc nhuém H&E tai Khoa Giai phau bénh cta Phong
kham Da khoa Dai Phwéc, Quan 11, Thanh phé H6 Chi Minh.

B6 tri thi nghiém

Duwa trén théng tin tir nha san xuét (Sigma-Aldrich, 2021), li&u gay doc cap tinh ctia Cd qua duwdng udng dbi véi
chudt la 330 mg/kg thé trong (b.w). Thi nghiém dwoc tién hanh véi 6 chudt (19-21 g) udng mét lidu duy nhat Cd
tr CdCl,.2,5 H,0 véi liéu 330 mg/kg b.w. Néu 100% chudt chét trong vong 24-48 gid, liéu sé gidm xudng con 165
mg/kg b.w va tiép tuc tham do trén 6 chudt khac. Néu ca 6 chudt & liéu 165 mg/kg b.w déu chét, thi nghiém sé
tiép tuc voi liéu 80 mg/kg b.w. Néu chudt song, liéu sé& duoc tang dan cho dén khi xac dinh duoc ligu gay chét
50% (LDsgp). Céc chuot chét s& duwoc danh gia cu truc dai thé va md hoc cla da day; va chudt séng dén 48 gid
cling sé& dwgc md va danh gia twong tw. Trong nghién ctru ndy, cac liéu Cd khao sat 1a 330, 165, 80, 70 mg/kg
b.w va nghiém thic dbi chirng (khéng ubng Cd). Thi nghiém dworc théng qua Héi ddng dao dirc déng vat, ma sé
1211/KHTN-ACUCUS ngay 11/12/2023.

Phwong phap gay nhiém cadmium cho chuét: chuan bj dung dich Cd t&» CdCl,.2,5 H,O theo céc liéu khao sat.
Chuét dwoc cho ubng dung dich Cd bang cach bom dung dich Cd twong ¢ng véi liéu cin khéo sat béi kim tiém
1 mL gan véi dau kim tron chuyén dung xuéng thwc quan. Theo d&i va ghi nhan cac biéu hién clta chuét trong 48
gio.

Phwong phap thu nhan da day: déi vai chuét chét do doc cép tinh hodc chwa chét sau 48 gid sé dwgc cho chét
nhan dao. Giai phdu khoang bung dé thu nhan da day, xac dinh cac biéu hién dai thé d6 cang (d6 day), thirc an
c6 trong da day, ... sau d6 cb dinh trong dung dich formalin 10%.

Phwong phap chup anh da day chuét & mirc dai thé: d&t mau Ién ban phdng cé dém 16t cao su; dat thwde ké
doc bén canh m3u véi vach 0 cm & dau trén clia mau; si dung gia d&, diéu chinh cao khoang 20-35 cm, cach
mau 20 cm; chup hinh m3u, ddm bao mau nam gitra khung hinh va lay nét tét.

Phwong phap nhuém, chup anh da day chuét & murc vi thé, do kich thwéc dd day co day day: mau da day
chudt sau khi chup hinh dai thé dwoc cé dinh trong dung dich formalin 10% bd sung KH2PO, (4 g/1000 mL) va
NazHPOj, (6,5 g/1000 mL). Mau dwoc chuyén dén Khoa giai phdu bénh-Phong kham da khoa Dai Phwéc, Quan 11 dé
nhuém H&E. M&i nghiém thirc chon 3 chudt, méi chudt thwe hién 3 lat cit mé. Danh gia mirc do tdn thwong cia
moé tai 3 viing thwong vi, than vi va mon vi dwéi kinh hién vi ddo ngwoc (TiU) c6 gan camera. Kich thuwéc do day
co & cac viing thweng vi, than vi va ha vi ctia cac nghiém thirc duoc xac dinh bing phan mém S-EYE.

KET QUA

Céc biéu hién hanh vi bat thwong va anh hwéng ctia Cadmium 1én céu trac dai thé da day & céc lidu
gay nhiém

Sau 48 gi®» gay nhidm Cd, céc biéu hién hanh vi bat thwong cta chudt thé hien gdm: chét nhanh, mét den, tim tai
& miéng va mdi, di chuyén khong vitng, bd &n, udng nwéc nhidu, da day trwong nwédc va ddy khi (Bang 1 va Hinh 1),
d&c biét & hai lidu cao, thoi gian chudt tir vong nhanh (chwa day 24 gio). O liéu 80 va 70 mg/kg b.w, di cé mot sé
chudt sbéng 1au hon 24 gi& nhwng van biéu hién ré cac dau hiéu ngd ddc. Nhw vay, LDso ctia Cd dbi véi chudt
nhét tring dwoc xac dinh 1a 70 mg/kg b.w. trong 48 gi¢» gay nhiém.

Bang 1. Két qua anh hwéng cia doc cap tinh Cadmium |én chuét nhat trang

. Céc ndng dd Cd khao sat (mg/kg b.w)
Céc biéu hién

0 (Péi chirng) 330 165 80 70
Chudt chét (%) 00% 100% 100% 66,67% 50%
Mat den - ¥ + " .
Miéng mi tim tai - + + + +
Di chuyén khéng virng - + + i
Bé an - + + +
Uédng nwéc nhiéu - + + -
Da day trwong nwérc va day khi - + + -

“+”- C6 bidu hién; “” Khong bidu hién.
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Hinh 1. C4u tric dai thé cta da day chudt & céac lidu Cadmium khao sat déc cép tinh

A (déi ching): Da day binh thuong; B (Cd 330 mg/kg b.w) va C (Cd 165 mg/kg b.w): Da day truong nute, day khi, mach méau phinh to
va dam mau; D (Cd 80 mg/kg b.w) va E (Cd 70 mg/kg b.w): Da day phinh, tich nuéc, khi nhung it hon so véi 2 néng dé cao hon.

Anh hwéng ctia Cadmium [&n cAu trac vi thé da day

O két qua vé céu tric mo hoc ctia da day chudt, ching t6i khong nhudém nghiém thirc & liéu 80 mg/kg b.w. Két
qua duwgc thé hién & Hinh 2-4.

Hinh 2. Cau triic m6 hoc vung thwong vi (forestomach)

) A: Béi chimg; B: Cd 330 mg/kg b.w; C: Cd 165 mg/kg b.w; D: Cd 70 mg/kg b.w.
Dau hoa thj: Lép sung; SE (Squamous epithelium): biéu md vady; MM (muscularis mucosae): Lép co niém mac;
SM (submucosa): Lép dwéi niém mac; M (muscularis): Lép co; dau nhan: Mach mau phinh to; scale bar: 100 pm.

Két qua nhudém H&E cu tric mé hoc da day chudt & Hinh 2 cho thay viing thuwong vi ¢ sy &nh huéng ctia Cd &
cac nghiém thire. O’ nhém déi ching (Hinh 2A) c6 day du cac phan: Iop co (M) gdbm 2 16p la I6p co vong & trong
va I6p doc & ngoai; Iép dudi niém mac (SM); I&p co niém mac (MM); biéu mé vay (SE) va |&p sirng phan ting
(d4u hoa thi). Nhém udng 330 mg/kg b.w (Hinh 2B) c6 sy tdn thwong nghiém trong: 16p co bi pha hay, 1&p co
dwéi niém mac bi bao mon va teo lai; I1&p biéu mé vay bj hoai t&r. Nhém ubng 165 mg/kg b.w (Hinh 2C) va 70 mg/kg b.w
(Hinh 2D) ciing bi &nh hwéng ctia Cd, nhwng nhe hon, véi hién twong phu né lan rong va tham nhiém bach cdu &
I&p dwdi niém mac, I6p co niém mac c6 hién tweng mach mau phinh to va tu mau (d&u nhan). Nhw vay, Cd da
anh hwdng manh dén I&ép co va I6p dwdi niém mac da day, mirc d6 anh hwdng gidm dan theo sy gidm lieu khao sét.

Két qua nhudm H&E c4u tric mé hoc da day chuét & Hinh 3 cho thay viing than vi ¢ nhitng anh huéng cta Cd
& céc nghiém thirc. O nhém déi chirng (Hinh 3A), cdu tric md hoc binh thweng véi I6p co (M), I&p co niém mac
(MM); cac té bao thanh (P) c6 nhiém vuy tiét HCI chiém wu thé; cac té bao chinh (mi tén) phan b rai rac co vai
tro tiét pepsinogen va ving té bao cé tuyén (F) tiét chat nhdy bao vé niém mac. & nhém 330 mg/kg b.w (Hinh
3B), I6p niém mac da day bi mat tinh toan ven véi cac té bao bj bong tréc manh (hinh tam giac), t& bao bi hoai t&r
nhiéu, sb lwgng céc té bao gidm manh, mach mé&u phinh to, ty mau (d4u nhan). Anh huéng cta Cd gidam dan &
liéu 165 mg/kg b.w (Hinh 3C) va 70 mg/kg b.w (Hinh 3D). O liéu 165 g/kg b.w, Cd anh hwdng manh Ién 1op co da
day (M), lam bong tréc va teo I16p co, mach méau phinh to va tu mau. Tuy nhién, mic d6 hoai t& & vung té bao cb
tuyén glam hon so v&i nhém uong lidu 330 mg/kg b.w. Didu nay cho thay ring trong pham vi khao sét, sw anh
hwéng clia Cd 1én da day cé sy gidm dan theo s gidm liéu khéo sat.

Hinh 3. Cau trdic mé hoc vung than vi (corpus)

A: Béi ching; B: Cd 330 mg/kg b.w; C: Cd 165 mg/kg b.w; D: Cd 70 mg/kg b.w

MM (muscularis mucosae): Lop co niém mac; SM (submucosa): Lop dwéi niém mac; M (muscularis): Lop co; dau nhan: Mach
mau phinh to; P (parietal cells): Té bao thanh; F (foveolar cells): Té bao c6 tuyén; mdi tén: té bao chinh; hinh tam giac: Vung té
bao bj bong tréc; scale bar: 100 pm.
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Két qua nhudém H&E cu tric mo hoc ving ha vi da day chut & Hinh 4 cho thdy & nhém dbi chirng (Hinh 4A) cé
cu tric mo hoc binh thuong. Sau khi gay nhiém Cd & lidu 330 mg/kg b.w (H|nh 4B), 16p co (M) co sw bong troc
manh va két cAu l6p co tré nén 16ng 1&o; |&p co dwdi niém mac (MM) bi méng hon so véi ddi chirng. Ngoai ra,
céac tuyén mon vi (PG) c6 nhan bj teo lai, hoai t&r va sé lwgng té bao gidm. Lép co vong mén vi (PS) ciing cé xu
hwéng teo nhd hon so véi dbi chieng. Tinh trang ndy cling xuat hién & nhém chudt udng Cd véi liéu 165 mg/kg b.w
(Hinh 4C) va 70 mg/kg b.w (Hinh 4D), nhung muc d6 nay nhe hon. Ngoéi ra, & hai néng d6 nay, c6 sy phinh to
cla mach mau (déu nhan) va tich ty mau & 16p co mén vi. Nhw vay, cac nbng d6 Cd khao sat da anh hué’ng
nghiém trong dén vung mén vi nhw gay teo I6p co vong, gidam sb lwong cac té bao trong tuyén moén vi,... va cac
anh hwéng nay gidam dan theo sw gidm céc liéu Cd dwoc gay nhiém.

Hinh 4. Cau trdc mé hoc vung ha vi (antrum)

A: Péi ching; B: Cd 330 mg/kg b.w; C: Cd 165 mg/kg b.w; D: Cd 70 mg/kg b.w
MM (muscularis mucosae): Lép co niém mac; SM (submucosa): |6p duéi niém mac; M (muscularis): Lép co; d4u nhan: Mach
mau phinh to; P (parietal cells): Té bao thanh; PG: (pyloric gland): Tuyén mén vj; PS (pyloric sphincter): Co' vong mén vi;
scale bar: 100 um.

Anh hwéng cia Cadmium Ién kich thwéc d6 day co da day

(A) (B) (&) i

’é‘ 2507 wa w7873 17890 E 3007 22511 ’:E: EH bC
:2; 200 z:- .\C; 300 330
3 150 5 200 5 B 165
{2 -1 o

- - S 200 = 70

100 (4]

g1 S 100- 8

< 50 v ] i 100

§ kS kS

2 0- ¥ : X, %

bC 330 165 70 bC 330 165 70 bC 330 165 70
Nghiém thirc Nghiém thirc Nghiém thirc

Hinh 5. Biéu dd thé hién kich thwéc dé day co & ba viing da day chudt & cac nghiém thiec

A: Vung thuong vi; B: Vung than vj; C: Vung ha vi.

Két qua nghién ctru Hinh 5 cho thdy Cd gay gidm dang ké& dé day co cia cac vung thwong vi, than vi va ha vi da
day chuét. Sy giam nay c6 méi twong quan rd rét véi ndng dd cadmium, déc biét & ving than vi (Hinh 5B) va
mén vi (Hinh 5C). Nghiém thirc gay doc cap tinh véi ndng d6 Cd cao nhét (330 mg/kg b.w) gay anh hwéng manh
nhat, lam giam dang ké d6 day co so v&i nhém ddi ching va cac nhém xi li khac (p < 0,001). Két qua nay cho
thdy Cd c6 tac dong ddc hai rd rét 1&én c4u tric da day cla chudt va mie dd tdn thwong tang theo lidu lwong.

Tom lai, két qua nghién ctru cho thdy Cd gay tén thuong nghiém trong dén cau triic mé hoc cla da day chudt,
dac biét [é cac l&p co va niém mac. M&rc do tdn thwong tang theo lieu lwvgng Cd, véi cac bidu hién nhw bong tréc,
hoai t&r t& bao va phinh to mach mau, giam dé day co.

BAN LUAN

Nghién ctru cta ching t6i dé xac dinh r6 rang tac dong cta Cd Ién hé tiéu hoa, dac biét 1a da day, & cac lidu khac
nhau. O liéu cao (330 va 165 mgl/kg b.w), Cd trc ché qua trinh h6 hép té bao, dan dén thiéu oxy cho co quan, dac
biét 1a ndo bo, gay rdi loan can bang dién giai, anh hwéng dén hoat ddng than kinh co, gay tén thwong gan, than,
dan dén suy da co quan, gay co giat va t& vong & chudt. Con & lidu thap hon (80 va 70 mg/kg b.w), Cd tich ty
trong co thé theo thdi gian, gay tén thwong dan cac co quan, gay rdi loan chuyén héa, &nh hwéng dén chic
naéng gan, than (Genchi et al., 2020; Ma et al., 2022). Chinh cac diéu nay lam cho chuét bj co giat va t& vong
ho&c mét mdi, lwdi van dong, mét , &n it. Mat khéc, két qua nghién ctu cling cho thdy Cd 1am téng tinh thdm cua
mao mach, dan dén phu né, lam cho tich khi trong da day, 1am cho da day cang phéng. Chinh diéu nay gay réi
loan chirc nang co bdp clia day day. Bé&n canh d6, Cd gay chét t& bao, (rc ché tai tao té bao, rdi loan chirc nang
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tiét dich, tiéu héa (Genchi et al., 2020; Ma et al., 2022). Nhitng tdn thwong nay xay ra & cac viing quan trong cla
da day nhw thwong vi, than vi va mon vi. Thwong vi didu chinh ché d6 tiéu héa thérc &n (Gartner, 2002), ving
than vi ¢ chirc nang tiét ra acid HCI va viing mén vi kiém soat lwong nh trdp di xudng ruét non (Treuting et al.,
2018). Két qua nghién ctru cho thay Cd co tac dong rat I6n toi da day. Mure do t6n thwong da day téng ti 1& thuan
voi lieu Cd gay nhiém. Két qua nay twong ddng véi nghién ctru cta Alanazi va cong sw, trong dé da chung minh
réng viéc tlep xac véi Cd 1am trdm trong thém céc hanh vi va Iap di I&p lai & chudt BTBR. Co ché nay c6 thé lién
quan dén viéc dleu hoa tin hiéu Th17, lam tang cac chét trung gian gay viém (Alanazi et al., 2023). Ngoai ra két
qua nghién ctru v& mirc d6 tdn thuwong da day clia chlng t6i cling tucrng déng voi cac nghlen ctru da dwoc cong
bb trwdc d6, cu thé sau 48 va 96 gio gay nhiém Cd (3 mg/kg b.w), & da day c6 hé co gidm dang ké, 1ép co doc
va co vong bj teo; cac khéi mé dudi niém mac va niém mac bi phan huy; cac khdi md hién dién khéng déu,
khéng c6 té bao chat va nhan khi (Mohapatra et al., 2009). M6t nghién ctu khéc cling chi ra rang viéc ubng Cd
da gay swng tay da day chuét, véi sw xuét hién dang ké cac khéng bao trong t& bao mé tuyén da day, gay tén
thwong cho céc tuyén nay. Hon niva, nghién ctu ciing cho thdy sw xam nhap cha bach cAu trung tinh trong 16p
dém niém mac da day (Tarasub et al., 2009). Nguyén nhan gay ra nhirng tdn thwong nay, cé thé do viéc nhiém
Cd lam gidm bi&u hién cda Bcl-2 chong apoptosis trong da day chudt. Véi ti 1é Bax/Bcl-2 tang Ién, cé kha nang
qua trinh chét theo chuong trinh do Cd gay ra trong da day chudt phu thudc vao con dwong ti thé. Bcl-2 c6 thé 1a
yéu t6 quyet dinh chinh trong viéc giai phong cac yéu tb gay chét té bao tir ti thé vao bao twong (Alaei et al.,
2018) dan dén thoai hda va hoai tlr cac t& bao da day khi nhiém Cd& lidu cao. Ngoai ra, Cd c6 kha néng gay tén
thwong da day & chuédt théng qua nhidu co ché phirc tap, bao gdm: stress oxy héa, rdi loan can bang ion, tn
thwong DNA, viém nhiém va apoptosis. Cd kich thich san sinh cac gbc tw do, lam tén hai mang té bao va DNA
déng thoi tre ché cac enzyme chdng oxy hda. B&n canh d6, Cd canh tranh véi céc ion thiét yéu nhuw ca® vazn®
gay rbi loan chirc néng té bao. Cac quéa trinh nay dan dén viém nhiém maén tinh, tén thwong mé va giam do day
co da day (Qu, Zheng, 2024).

Mé&c du déc tinh ctia Cd da dwoc mot s6 nha khoa hoc nghién clru, viéc phat trién mot mé hinh chuédt d& nghién
clru tac dong cap tinh qua dwéng udng 1&n hé tiéu hda, déc biét la da day, la mét déng gép mai. Trong khi nhiéu
nghién clru trwée day tap trung vao cac con dworng phoi nhiém khac (tiém hodc tac déng 1én cac co quan khac),
dé tai nay cu thé hoa tac déng Ién da day, xac dinh liéu LDso I 70 mg/kd b.w va chi tiét cac tén thwong méd hoc
nhw bong tréc, hoai ttr t& bao va gidm dé day co. Ngoai ra, nghién ctu con ghi nhan céc bidu hién hanh vi b4t
thuwong, két hop vai ton thwong mé hoc dé cung clp géc nhin toan dién vé tac dong cia Cd. Day 1a mé hinh nén
tang dé thyc hién cac nghién ctru vé cac hop chat tw nhién trong viéc ngan ngira va gidm thiéu doc tinh cta Cd.

KET LUAN

Nghién ctru d3 xay dwng thanh céng mé hinh chuét nhiém doc cap tinh Cd qua dwéng ubng véi LDsp la 70 mg/kg
b.w sau 48 gio. Cadmium gay ra cac bt thwdng vé hanh vi bao gdm mét den, di chuyén khéng véing, bd &n va &
nong dod gay nhiém cao c6 hién tuong da day trwong nwéc va khl) va tén thwong nghlem trong & da _day, bao
gom bong tréc, hoai ti t& bao va glam d6 day co. Nhirng két qua nay khong chi dong goép vao viéc hleu rd hon
co ché gay tdn thuwong clia Cd ma con cung cap nén tang virng chic cho céac nghién ctu tiép theo vé viéc st
dung cac hop chét tw nhién trong viéc ngan ngira va gidm thiéu doc tinh cta kim loai nay.

Loi cam on: Cdm on Khoa Sinh hoc, Truong Bai hoc Sir pham Thanh phé Hé Chi Minh; Phong Khoa hoc Céng nghé va

Méi trrong — Tap chi Khoa hoc; Phong khdm da khoa Pai Phuréc, Thanh phé Hé Chi Minh da tao diéu kién cho nhém chiing
toi hoan thanh nghién ciu nay.
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ESTABLISHMENT OF AN ACUTE CADMIUM TOXICITY MODEL IN ALBINO
MICE VIA ORAL ADMINISTRATION AND EVALUATION OF ITS EFFECTS
ON THE STOMACH

Truong Huy Buu, Lam Thi Khanh Phuong, Nguyen Thi Thuong Huyen*
Ho Chi Minh City University of Education

ABSTRACT

Cadmium, a highly toxic heavy metal, has been shown to cause severe health issues, especially affecting the
digestive system. This study aimed to establish a mouse model of acute cadmium toxicity through oral
administration to simulate the effects of cadmium on animal bodies. Mice were exposed to various cadmium
doses (330, 165, 80, and 70 mg/kg) and their behavioral changes and gastric damage were evaluated after 24-48
hours. The results showed that Cd induced abnormal behaviors such as blackened eyes, unsteady movement, loss
of appetite, and at higher exposure levels, a swollen and gas-filled stomach. Histological examination revealed
severe gastric damage, including cell shedding, necrosis, and reduced muscle thickness. The median lethal dose
(LDsp) was identified as 70 mg/kg b.w. This study successfully created an acute cadmium poisoning mouse
model, demonstrating cadmium'’s significant impact on behavior and gastric health. These findings contribute to
a better understanding of cadmium's toxic mechanisms and pave the way for exploring prevention and treatment
strategies for cadmium poisoning.

Keywords: Cadmium, albino mice, stomach, acute toxic, histopathological.

" Author for correspondence: Tel: 0335355204— Email: huyenntth@hcmue.edu.vn
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KHAO SAT DAC BIEM THUC VAT VA HOAT TiNH KHANG KHUAN CUA
VO THAN CAY BINH BAT NUOC (ANNONA GLABRA L.) TAI TIEN GIANG

Lé Thu Thay, V6 Phat Thinh, Lir HGru Thinh
Khoa Duoc, Trirong Pai hoc Nguyén T4t Thanh

TOM TAT

Binh bat nude (Annona glabra L.) kha phd bién ¢ Viét Nam. Nhiéu nghién ctru trén thé gi6i da thé hién cac bo
phan nhu 14, qua, hat ¢6 hoat tinh trc ché sy phat trién ciia mot s loai té bao ung thu, vi khuan. Tuy nhién loai
nay thuong hay nham véi lodi Lyc bat (Annona retuculata L.) hay con goi 1a Binh bat. Do dé nghién ctru vé dic
diém thyuc vat va hoat tinh khang khuan ctia vo than Binh bat (Annona glabra L.) dugc thuc hién. Két qua cua
nghién ctru s& cung cap thém dir lidu vé dic diém thuc vat va dong gop thém vao muc tiéu tim kiém ngudn dugc
lidu méi co dugc tinh. Cac co quan ré, than, 14, hoa, qua, hat dugc thu nhan, quan sat dic diém thuc vat hoc;
DPinh tinh thanh pha‘m hoéa hoc trong cao chiét va xac dinh hoat tinh khang khuén bang phuong phéap duc 15 thach.
Ket qua, dic diém thyuc vét hoc ciia Binh bat nudc co nhing dic diém dic trung ctia chi Annona. Trong cao chiét
cdn cua vo than cb chira alkaloid, flavonoid, serquiterpen, va tannin. Cao chiét trc ché su phat trién cua
Methicilin sensitive Staphylococcus aureus va Escherichia coli.

Tir khéa: Binh bat nue, Annona glabra, dic diém thyuc vat Né bién, hoat tinh khang khuan, thanh phan hoéa hoc..

MO DAU

Céc loai trong chi Annona rat phd bién & cac ving nhiét ddi. Trong y hoc ¢d truyén, cac bd phan I, qua, hat, vd
than, ré déu dwoc sir dung. Cac dang séc, ngam tl 14, ré, vo than, hat, va ca nuéc ép tlr qué cac loai trong chi
nay tivng dwoc st dung dé diéu trj sbt, tieu chay, kiét ly, viém niéu dao, hen suyén, cac bénh v& ky sinh tring va
gan, ddng thoi cling ¢6 tac dung chéng co that, nhuan trang, chdng nén, chéng tiét md héi, chéng ho, tac dung
chéng cam lanh va chéng trdm cadm. Nhitng hop chét alkaloid, phenolic, cyclopeptides, acetogenins, acid béo, va
tinh dau déu cé hoat tinh sinh hoc trong cac thi nghiém in vivo va in vitro (Luis et al., 2020).

Binh bat nwéc (Annona glabra L.) thudc chi Annona, con dugc goi & Né hay Na bién. Cay dwoc tréng kha phd
bién & Viét Nam. Dich chiét ethyl acetat tr qué Binh bat cé hoat tinh (rc ché Pseudomonas aeruginosa.Theo
Hong va céng sw, cao chiét tlr 14 clia Binh bat c6 thé bao vé té bao than kinh cla chudt khdi qué trinh apoptosic
(Hongru et al., 2018). Nano bac cao chiét qua Binh bat nwéc cé kha ndng (rc ché sw phat trién cla cac té bao
ung thw ¢d t& cung ngudi (Hela), ung thw tuyén tién liét (PC3) va ung thw budng trirng (SKOV3), khang Ps.
aeruginosa va E. coli (Mokhtar, 2022). Theo Soleman, cao n-hexan toan cay cta Binh bat nwéc cd hoat tinh e
ché virus HSV1, HAV théng qua mé hinh docking (Soleman, 2023). O Viét Nam, nhirng nghién ctru trén Binh bat
nwéc cha yéu la phan 1ap cac hop chét diterpenoid va flavonoid tl 14 (Pham Thi Nhat Trinh et al., 2014). L4 Binh
bat nwéc c6 kha nang lam gidm bénh hoai t& gan trén tdm (Nguyen Thi Truc Linh et al., 2024). Nhi*ng nghién
clru vé cac hoat tinh sinh hoc trén loai Binh bat nwéc dwoc tréng tai Tién Giang chwa nhiéu. Ddng thoi, cay Binh
bat nwdc (Annona glabra L.) thu’cmg hay nham |&n vé&i cay Luc bat- cung dwoc goi la Binh bat (Annona retuculata

L.). Do dd nghién ctru ve dac diém thwe vat va hoat tinh khang khuan cua vo than Binh bat (Annona glabra L.) tai
Tién Giang dwoc thwe hién. Két qua ctia nghién ciru sé cung cap thém di liéu v& dac diém thyc vat va déng gép
thém vao muc tiéu tim kiém ngudn dwoc liéu méi c6 dwoc tinh.

NGUYEN LIEU VA PHUONG PHAP
Phwong phap khao sat dic diém thwc vat

Co quan sinh dwéng (ré, than, 1a) va co quan sinh sén (hoa, qua, hat) cda cay Binh bat nwéc dwgc thu nhan vao
thang 7 nam 2022 tai tinh Tien Giang. Hinh thai ctia co quan sinh dw&ng va co quan sinh san dwoc quan sat
bé&ng mét va kinh lip, do béng thwéc, md ta dac diém va ghi nhan hinh anh bang may chup hinh cam tay.

Ré, than, la va cudng la dwoc cat ngang bang dao lam va nhuém kép véi thubc nhugm dé son phén luc iod. Sau
dé cac lat cat ngang dwoc quan sat trén kinh hién vi, mé ta va ghi nhan hinh anh bang may chup hinh cam tay.

Kiém nghiém bot dworc ligu

Vé than Binh bat nwéc duoc thu nhan vao thang 7 nam 2022 tai tinh Tién Giang.IVc’J than dwoc séy kho, xay
thanh bt min va loc qua ray s6 32. Bot min dwoc lam ti€u ban giot ép va quan sat cau t&r bang kinh hién vi & vat
kinh 40X.
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Thu nhan cao chiét

V6 than dugc sy kho va xay thanh bot min, 6 dm dudi 12%. 50 g bot vo than dugc ngam trong 400 mi con 96 °
trong 24\gic‘>’, & nhiét do pthg, loc va thu giich chiét. Phén ba dworc liéu tiép tuc dwoc ngadm con va thu dich chiét
thém 2 1an. Toan bd dich chiét dwoc thu hdi dung méi bang may cd quay & nhiét do 55 °C thu nhan cao ¢6 d6 am
dwdi 20%.

Phwong phap khao sat thanh phan héa hoc trong cao chiét vé than cay Binh bat nwéc

Xac dinh sy hién dién ctia cac nhom hop chét trong cao chiét co do &m dudi 20% theo phuwong phap cla
Nguyén Kim Phi Phung (2007).

Phwong phap khao sat hoat tinh khang khuan cua cao chiét vé than cay Binh bat nwéc

Cao chiét c6 d6 dm dwdi 20% dwoc pha trong DMSO 10% dé dat ndng dd 200 mg/ml. Vi khudn Escherichia coli
ATCC 25922, Pseudomonas aeruginosa ATCC 27853, MRSA (Methicillin-resistant Staphylococcus aureus)
ATCC 33591 va MSSA (Methicillin-sensitive Staphylococcus aureus) ATCC 29213 dwgc cung cép va lwu gity tai
bdé mén Vi sinh, khoa Dwoc, trwdng Bai hoc Nguyén T4t Thanh. Vi khuan dwoc hoat hoa trén moi trwdng TSA va
pha trong nwéc muébi sinh ly 0,85% dé dat do duc 0,5 MC Farland.

Dia thach méi trwéng MHA dworc cdy trai 100 pL dich vi khuén, sau d6 duc 2 giéng cé dwdng kinh 6 mm. Mi
giéng dwoc bd sung 50 pL dich 1an lwot gdm dich cao chiét ndng d6 200 mg/ml va DMSO 10%, dia gidy dwong
kinh 6 mm dwoc tAm khang sinh kanamycin véi ndng d6 10 pg dwoc dét trén dia thach vi khuan. Céac dia thach
sau d6 dwoc 0 & 37°C. Sau 24 gi® do dwdng kinh vong vo khuén va xac dinh hoat tinh khang khuan cla cao chiét.

KET QUA VA THAO LUAN

Pic diém thwe vat hoc cha Binh bat nwéc

Déc diém hinh thai

Cay than gé cao 12-15 mét, thwérng xanh, phan nhiéu nhanh, cé cac nét san hinh tron, vé than non mau xanh luc
dam, vo than gia mau nau tim.

Cubng Ia hinh tron, mau d6, mat trén hoi Im xudng dang hinh long mang néng, dai 0,8 dén 2,5 cm. La don, moc
cach xep thanh 2 day. Phién Ia hinh tring, thudn, dai tv 6 dén 20 cm, ngang tlr 3 dén 8 cm. La c6 mau xanh luc,
mat trén c6 mau sam hon, béng lang, gan 1a kiéu 16ng chim ndi rd & méat dwéi, cé 7 dén 12 cép gan phu mdi bén,

c6 16ng che ch® da bao mot ddy moc theo cac gan phu & mét dwdi 14, 16 khi hdn bao. Cudng 14 16m hinh long
mang, mau da, dai ttr 1,7-2,0 cm (Hinh 1A — Hinh 1C).

c

Hinh 1: Bic diém cua la Binh bat nwéc Annona glabra L.

A. Cach moc cda la; B. M4t trén 14; C. Mat dudi 14; D. Lat cat ngang qua cudng |4 (MDG — M6 day géc; MM — Mo mém;
MC — Mb cung; LB1 — Libe 1; G1 - Gé 1); E. Lat cét ngang qua phién 14 (MDG — M6 day géc; MMV — Mo mém vo;
STB — Soi tru bi; LB1 — Libe 1; G1 — G6 1; MMT — M& mém tdy; MMGi — M6 mém gidu; MMK — M& mém khuyét.
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® vpy e bQ

CHT1

ceed AOA

CHT2

Hinh 2. Co’ quan sinh san cua Binh bat nwéc Annona glabra L.

Hol — Ho3. Hoa; CHT1 — CHT2. Mat ngoai va mat trong canh hoa vong trong; CHN1-CHN2.
Mé&t ngoai va mdt trong canh hoa & vong ngoai; N1 — N2. Nhj va nhuy; Q. Qug; Ha. Hat.

L& bac gidng la thuo’ng tdn tai. Cuong hoa dai 1,0-1,2 cm, hinh try, mau xanh luc. Hoa rleng I&, moc & néach |4,
déu lwéng tinh mau 3. La dai gom 3 phién nho, hinh tam giac, r&i, mau xanh luc, mat ngoal nham, kich thwéc
0,6-0,7 cm x 0,3-0,4 cm, tién khai van. Canh hoa gdm 6 phlen xép trén 2 vong, hinh tam giac, roi, tién khai van,
canh hoa day va mém; Vong ngoai gdm 3 phién, mat ngoai mat xanh hoi nga vang, nham, mat trong mau trang
nga gbc canh hoa c6 mau dé khoang 1/2 phia dwéi canh hoa, kich thwée 1,9-2,1 cm x 2,1-2,2 cm; Vong trong
gom 3 phlen mat ngoal mau trang nga, mét trong phaét do gan hét canh hoa, kich thwéc 0,8-1,1 cm x 1,8-2, 1cm.
Nhi nhiéu, r&i, dinh xoén éc trén dé hoa 16i, chi nhi rat ngan, bao phan 2 6, nirt doc. Nhuy nhiéu, réi, dinh xoén éc
trén dé hoa 16i; BAu noén 1 8, chira 1 nodn (Hinh 2).

Qua ty, hinh trlPng ngwoc, vo qua mau vang xanh, khi chin cé6 mau vang, lang, kich thwéc 6,5 x 9,8 cm. Thit qua
nac, mau vang nhat. Hat lang, mau nau, kich thwéc 0,6-0,8 x 0,7-0,9 cm (Hinh 2).

Déc diém cau tao gidi phdu

Ré&: Vi phau ré cé dang hinh tron, ving vé chiém 1/10 ban kinh vi phau, phan trung try chiém 9/10 ban kinh vi
phau. Ban gom 3-5 lop té bao hinh chir nhat, vach udn lugn tdm chét ban, xép thanh vong dong tam va day
xuyen tam. Mo mém vo kiéu m6 mém dao gdm 2-3 I6p té bao, hinh da giac hoi dai, vach cellulose. Cum mo cwng
gom 1-2 Io’p té bao xép 16n xon khit nhau, vach tdm chét gb, khoang hep. Libe 1 gom 1 nhom té bao hinh da giac
xep 16n xén, kich thuwéc nhé khong deu nhau, bi ep dep. Libe 2 gom 5-7 lop té, vach cellulose, xep thanh day
xuyen tam, c6 soi libe 2 gébm 2-4 Io’p té bao vach tdm chat gb. Go6 2 chlem tam. Mo mém go vach tAm chét go
xep thanh day xuyen tdm. Mach go 2 co6 kich thuéc twcmg dwcyng md mem g6 2, hinh da giac gan tron, vach tam
chét g, x&p I6n x6n. Tia tly 1-2 day tlr tam vi phAu xuyén qua ving gé va libe (Hinh 3A).

Hinh 3. Lat cat ngang qua ré va than cta Binh bat nwéc Annona glabra L.

A. Ré (Ba — Ban; MMV — M6 mém vé; MC — M6 cung; LB1 — Libe 1; LB2 — Libe 2; G2 — G5 2); _
B. Than (MDG — M6 day goc; MMV — M6 mém vé; TB: Tru bi; SLB — Soi libe; LB2 — Libe 2; G2 — G0 2;
TT - Tia tdy; G1 — G6 1; MMT — M6 mém tdy)
Than: Vi phau than hinh gan tron, viing v chiém 1/3 ban kinh vi phau, phan trung tru chiém 2/3 banh kinh vi
phau Ban & than gia gom 3-5 |&p té bao xep thanh day xuyén tam, vach tdm chat ban. Mo day goc gom 5-7 l6p
t& bao, khong lién tuc, x&p 16n xén, vach bang cellulose. M6 mé&m vé kiéu mdé mém dao gdbm 2-3 16p té bao, vach
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béng cellulose. Tru bi héa mé cirng gébm 8-11 I&p té bao hinh da giac, vach day tAm chét g, khoang t& bao hep,
xép 16n x6n thanh cum. M6 dan cé kiéu hau thé lién tuc va co chuy libe. Mai chuly libe cé libe 2 két tAng gbm libe
1 c6 3-4 16p té bao hinh da giac, xép 16n xon, vach bang cellulose, gan nhw bi ép dep; Libe 2 gdm 6-8 I&p té& bao
hinh chi¥ nhat, kich thwéc gan déu xép thanh day xuyén tam, xen k& véi 3-5 16p soi libe vach tAm chét gb,
khoang hep, xép 16n xén. Mach gé 2 hinh bau duc, vach tdm chét g, kich thuwdc kha déu, xép 16n x6n ndm trong
viing m6é mém g 2, vach tdm chét gb, xép thanh day xuyén tam. M&i bé gb 1 c6 3-5 mach gb 1 hinh tron, vach
tdm chét gb, xép 16n xon, phan héa ly tam; Mé mém gb 1 té bao hinh da giac, xép 16n xén, vach bang cellulose.
Gilra cac b6 dan la tia tiy gdbm 2-3 day té bao hinh da giac, xép thanh day, vach tdm chat gd & vung gd, vach
cellulose va loe réng & viing libe. M6 mém tdy vach cellulose, x&p 16n xdn theo kiéu mé mém dao (Hinh 3B).

Cubng la: Vi phau c6 mat duai tron, mét trén bang hay hoi 16m xudng thanh hinh ldng méang néng. Biéu bi 1 16p,
véach cellulose, vach ngoai phu cutin. M6 day géc 2-3 I&p té bao, vach cellulose. M6 mém vé dao nhidu 16p té bao
vach cellulose, rai cac cac soi mo cing va cum té bao mo cirng vach tdm chét gé. B6 dan c6 3 bo roi xép thanh
hinh cung, go & trén, libe & duwdi. M0| b6 gbé tir 10-14 day, mdi bé t 5-7 mach go, vach tdm chat gd, nam trong
mo6 mém gb vach cellulose. Libe 1 xép thanh tirng cum bén dwéi gd 1, vach cellulose. M6 mém tly dao vach
bang cellulose, rai rac cac tinh thé calci oxalat (Hinh 1D).

Phién |a: Gan gitra c6 mat dwoi I6i tron, mat trén 16m hinh ch® V. Ty 1& gan gitra giay gap 5 lan phién Ia chinh
thirc. Gan gitra gdm cac mé: Biéu bi trén va biéu bi dudi 1 lop t& bao, vach cellulose, vach ngoai pha cutin. M6
day goc trén va duai 2-4 lop t& bao, vach cellulose, xép 16n x6n. M6 mé&m dao nhiéu I&p té bao vach cellulose,
x&p 16n x6n, rai rac c6 cac té bao tiét. Soi tru bi tir 4-6 I&p t& bao bén ngoai libe 1, vach day tdm chét gb. B6 dan
x&p hinh cung c6 gb & trén libe & dwdi. Mach gb xép thanh day 3-5 mach, vach tAm chét gd xen k& v&i md mém
gb vach tdm chét gb, xép 16n xon. Libe gébm 8-10 I&p t& bao, x&p thanh cum, vach cellulose. Tia tay 1-2 day té
bao hep. Phién 14 chinh thirc gdm: Biéu bi trén va biéu bi dwai 1 1&p t& bao hinh chi nhat, biéu bi trén kich thuwéc
I&n hon biéu bi dwdi, c6 pha cutin, 16 khi & bidu bi dui. Thit 14 c6 cAu tao di thé bat déi xtrng, trong vang thit &
c6 céc bé dan phu bi cit xéo. M6 mém giau 1 16p té bao, hinh da giac thudn dai, co diép luc, vach cellulose, kich
thwéc khong déu. M6 mém dao 6-10 I&p té bao, hoi da gan giac, kich thwéc khong déu, vach bang cellulose
(Hinh 1E).

Khi so sanh dac diém hinh thai cGa Binh bat nwéc véi mé ta ctia Pham Hoang Ho trong Cay cd Viét Nam, c6 mét
sb diém khac biét nhw rai rac co 16ng che ché da bao & gan phu, méat dudi cta 14; S lwong cdp gan phu nhidu
hon 7-12 c&p (Cay cd Viét Nam |a 7-8 cép); Phan thit qua cé mau vang nhat (md ta cia Pham Hoang Ho6 (2013)
la mau trdng). Nhung so sanh véi md ta clia Ganeshaiah, cac dac diém cla Binh bat nwéc thu tai Kién Giang cé
dac diém twong tw (Ganeshaiah, 2024). Nhirng dac diém vé& hoa, qua va hat kha twong ddng so v&i md ta cla
Pham Hoang H6 va mot sb tac gia khac vé diém dac trung cho ho Annonaceae nhuw hoa méau 3, vong ngoai la 3
l& dai c6 kich thwéc nhd, 2 vong trong mdi vong 3 canh héa to day, mém, tién khai van; Nhi va nhuy r&i, nhidu;
Qua tu (Tran Thi Xuan Loc et al., 2024).

Vé chu tao giai phau. Khi so sanh véi nghién ciru trén cay DG dé trau (Melodorum fruticosum Lour.) thudc ho
Annonaceae c6 mot sé didm khac nhw khéng cé chuy libe va libe 2 két tAng & vi phau than. Tuy nhién mot sb dac
diém cAu tao giai phau d&c trung & ho Annonaceae nhw kiéu mé dan hinh cung & 14, c6 tru bi héa mé cing bén
ngoai libe 1, c6 té bao tiét tinh dau trong viing md mé&m cta than va 1& (Tran Thj Xuan Loc et al., 2024).

Khi so sanh nhirng d&c didm vé& hinh thai di v&i loai Na (Annona squamosa L.), va loai Mang cau xiém (Annona
muricata L.) c6 kha nhiéu diém giébng nhau nhw cé 16ng che chd da bao mét day trén biéu bi cla 1a; LS khi kiéu
hén bao. Vé cau tao giai phau. Déi voi than c6 nhirng dac diém nhuw chuy libe, libe 2 két téng, té bao tiét trong
ving mo mém; O 14, b6 dan kidu vong cung Vi try bi hda moé cieng, vach tdm chét gb day va nhleu I&p té& bao, cb
té bao tiét va tinh thé calci oxalat trong viing m6é mém; Cuong |4 c6 cac bo dan roi nhung xép thanh hinh cung
v6i gb chdng libe, cum mo cteng rai rac trong vang mé meém. Tuy nhién & cubng 4 cla loai Mang ciu xiém
(Annona muricata L.), sb I&p t& bao trong mét cum mé cirng nhiéu hon so véi loai Binh bat (Annona glabra)
(Trwong Thi Pep, 2010; Huynh Thi M§ Duyén, Lé Hoang Vi, 2021). C6 thé day la nhitng d&c diém déc trung cla
chi Annona.

Pic diém bdt dworc liéu vé than Binh bat nwérc

Bot vé than c6 dd dm 7,80%, c6 mau vang nau, mui thom nhe, vi dang, bot thd c6 xo. CAu t&r cta bdt dwoc liéu
gdm: manh mé mém hinh da giac gan tron hay hinh bau duc, xép 16n xon; Cac loai tinh thé calci oxalat: hinh khéi
lap phwong, hinh I&ng try, hinh kim (cé thé riéng 1& hodc tap hop thanh bé); Sei md cing véi vach day; Té bao
mo ctrng c6 vach day, éng trao déi, hinh da giac; Manh ban (Hinh 4).
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Hinh 4. CAu ttr ctia bét vé than Binh bat nwéc Annona glabra L.

A. Manh bén; B. Té bao mé cing; C. Soi md cing; D. Mdnh md mém; E, F. Tinh thé calci oxalate hinh kim;

G. Tinh thé calci oxalate hinh khéi

Pic diém cao chiét
B6t v6 than Binh bat nwéc cé do am 7,80%. Véi 50 g bot thd, sau khi chiét thu dwoc 14,70 g cao c6 d6 4m 12,28%.
Thanh phan héa hoc trong cao chiét

Dwa vao cac phan rng véi thube thr déc trung. dé dinh tinh nhdm hop chét cé trong cao chiét cdn cta vé than
cay Binh bat nuwéc.

Bang 1. Két qua dinh tinh thanh phan héa thyc vat trong cao chiét cay Binh bat nwéc (Annona glabra L.)

Két qua dinh tinh

Nhém hop chét Thuéc thir Phan (rng dwong tinh Két qua dinh tinh chung
Dragendroff Tda mau dé cam dén nau doé +++ Co
Alkaloid Mayer Tda tréng dén vang nhat ++ Co
Hager Tda vang cam ++ Co
Wagner Tda dé nau ++ Co
Mg/HCI Dung dich c6 mau tir cam dén dé ++ Co
NaOH 10% Dung dich mau xanh réu - khéng
Flavonoid NaOH 1%/ EtOH Dung dich mau tr vang, cam, d6 _ Khong c6
tim
AIC 1%/ EtOH Dung dich c6 mau tir xanh luc ) Khong c6
dén xanh den
Baljet Dung dich mau vang cam dén do co
dam
Serquiterpen lacton ) X
Tollens g:é I&p bac ta bam Ién thanh + co
ong nghiém
Iridoid Aglycon Trim-Hill Bun nhe xuat hign mau xanh Khang c6
dwong
' Xuét hién vong nhan mau dé hay )
Molisch tim & mat phan cach 2 I&p dung  + Co
Phan dudng dich
Keller-Kiliani Dung dich c6 mau xanh lyc sau Khéng co
2-3 phat
Gelatin muéi Tga mau vang nhat, dé lau héa + cé
Tanin nau
Stiany Xuét hién tda dé - Khéng c6

(-): Khéng, (+): C6, s luong dau (+) thé hién mikc d6 duong tinh cla thi nghiém.

Trong cao chiét cta vé than Binh bat nwéc cé sw hién dién ctia cac nhdm chét alkaloid, flavonoid, serquiterpen,
dwong va tannin. Trong d6 ham lwong alkaloid va flavonoid nhidu hon so véi cac hop chét con lai. Chang va
ddng tac gia (2000) da cong bd ly trich dwoc 20 hop chét trong d6 c6 1 hop chét thudéc nhém alkaloid. Theo
Pham Nhat Trinh va dbng tac gia (2014) trén la Binh bat nwéc cling ¢é flavonoid, ngoai ra con c6 diterpenoid. Déi
véi cac bd phan khac clha Binh bat nwéc, & thit trai cé chiva cac hop chat thudc nhém steroid, alkaloid; Hat va 1&
c6 acetogenin (Luis et al., 2020).
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Hoat tinh khang khuan cua cao chiét

Khi bd sung 50 uL DMSO 10% vao gleng 1 cla cac dia thach, tit ca cac dia thach c6 cha vi khudn MSSA,
MRSA va Ps. aeruginosa deu xuét hién vong vd khuén ngoai triy dia ¢6 E. coli. Khi b sung 50 ML dich cao chiét
& ndng d6 200 mg/mL vao giéng 2 ctia mdi dia thach, & cac dia thach déu xuét hién vong vé khuén véi ban kinh
I&n lwot 16; 13; 14 va 11 mm (Bang 3) d6i v&i cac dia vi khudn MSSA, MRSA, Ps. aeruginosa va E. coli. Vi khuén
MSSA, MRSA, Ps. aeruginosa va E. coli va déu bj khang sinh kanamycin trc ché sy phat trién (Hinh 2).

()

J

Pseudomonos oFfuginos

Hinh 5. Hoat tinh khang khuén ctia cao chiét Binh bat nwéc (Annona glabra L.) 1. DMSO 10%, 2. Dich cao chiét

Buong kinh vong khang khuan duoc tinh bang cach Iay duwong kinh vong vo khuan cia cao chiét trir cho duong
kinh vong v6 khuan cia DMSO 10%, dwong kinh vong khang khuan cuda cao chiét doi véi MSSA la 6 mm, E. coli
la 11 mm, doi v&i vi khuan MRSA va Ps. Aeruginosa khdng c6 vong khang khuan.

Bang 2. Bwdng kinh vong tre ché sw phat trién mét sé khuan cha cao chiét vé than Binh bat nwéc (Annona glabra L) L.

MSSA MRSA Pseudomonas aeruginosa  Escherichia coli
DMSO 10% (mm) (1) 10 14 14 0
Dich cao chiét (mm) (2) 16 13 14 11
Kanamycin (mm) 20 17 22 19
Puwéng kinh vong khang khuén (2-1) (mm) 6 0 0 11

Nhw vay, cao chiét cdn tir vé than Binh bat nuwéc cé kha nang khang vi khudn MSSA va E. coli. Day l1a nhirng
chaing vi khun thwéng xuyén gay cac bénh nhu nhiém khuan huyét, nhiém trung da, dwéng rudt va thweng gay
nhiém tring bénh vién. Khang sinh kanamycin l& mét loai khang sinh c6 tac dung diét khudn. Thudc (e ché sy
tong hop protein cta céac vi khuadn nhay cam bai lién két khong thuan nghich voi tiéu don vi 30S ribosom cla tuy
cau vang va céc triec khuan gram am (BoY té, 2015). Theo két qua dinh tinh, trong cao vo than Binh bat c6 nhidu
alkaloid va flavonoid. Day 1a cac hop chéat cé thé &c ché sy phat trién ctia mot sb vi khuén (Galvao et al., 2016). Theo
nghién ctru clia Padmaja va cong sw (1995), cao chiét n-hexan cé thé trc ché céc vi khuan Staphylococcus
pyogenes, Pseudomonas pyocyaneae, Proteus vulgaris. Ngoai ra, cao n-hexan con c6 hoat tinh khang ki sinh
truing Haemonchus (Padmaja et al., 1995). Cao chiét tir vé than Binh bat nwéc c6 thé 1a ngudn tham khao trong
viéc tim kiém ngudn khang sinh méi c6 ngudn géc tir thwe vat.

KET LUAN

Nhirng dac diém thwe vat hoc cua cay Binh bat nvoc da bd sung thém vao nguon di¥ liéu thyc vat & Viét Nam,
cung cap co s& di liéu cho cac nghién ctru vé phan loai hoc. Sy hién dién cla cac nhém hop chét alkaloid,
flavonoid, serquiterpen, dwdng va tannin déng vai trd trong viéc (rc ché sy phat trién ctia mét s vi khuén. Két
qué nay la ngudn tham khao trong viéc tim kiém ngudn thuc vat cé dwoc tinh.
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SURVEY OF BOTANY CHARACTERISTICS AND ANTIBACTERIAL
ACTIVITIES OF STEM BARK ANNONA GLABRA L.

Le Thu Thuy’, Vo Phat Thinh, Lu Hu Thinh

Faculty of Pharmacy, Nguyen Tat Thanh University

SUMMARY

Pond Apple (Annona glabra L.) is quite popular in Vietnam. Many studies around the world have shown that
leaves, fruits, and seeds have the ability to inhibit the growth of some types of cancer cells and bacteria.
However, this species is often confused with Annona retuculata L. Therefore, research on the morphology,
anatomy and antibacterial activity of the stem bark of Annona glabra L. was carried out. The results of the study
will provide more data on plant characteristics and further contribute to the goal of finding new medicinal
sources with medicinal properties. Root, stem, leaf, flower, fruit, and seed organs were collected, and botanical
characteristics were observed. Qualitative chemical composition in extract and determination of antibacterial
activity by well diffusion method. As a result, the botanical characteristics of the Annona glabra have typical
characteristics of the genus Annona, The ethanol extract of the stem bark contains alkaloids, ilavonoids,
serquiterpenes, and tannins. The extract inhibits the growth of Methicillin sensitive Staphylococcus aureus and
Escherichia coli.

Keywords: Pond Apple, Annona glabra, antibacterial activity, botany characteristics, chemical composition,
Swamp Apple.
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CONG NGHE SINH HOC Y DUOC

HOAT TINH CI—JC)NQ OXY HOA, KHANG KHUAN VA KHANG VIEM
CUA CAO CHIET CAY XUONG KHI (Clinacanthus nutans L.)

Huynh Nhw Y*, D& Thi Thao®, Nguyén Trong Nghia', Phan Hoang Duy?, Ché Thi Cam Ha"
1Trwo"ng Dai hoc Khoa hoc-Pai hoc Hué
Bénh vién Trung wong Hué

3Vién Cong nghé ADN va Phan tich di truyén, Ha Néi

TOM TAT

Nghién cau hoat tinh chéng oxy héa, chdng viém va khéng khuan cua cao chiét cay Xuong khi (Clinacanthus
nutans (Burm.f.)) Lindau thu tai tinh Quang Ngdi. Ching ti nhan thay chiét xut tir C. nutans chura cac hop chét
(stlgmasterol Iupeol vitexin, isovitexin, orientin, schaftoside) cé hoat tinh chéng viém va diéu hoa mién dich.
Cao chiét ¢ kha nang khang chiing Staphylococcus aureus (ATCC 25923), Enterococcus faecalis (ATCC 29212),
Salmonella typhi (ATCC 6539) Pseudomonas aeruginosa (ATCC 27853), kha ning chéng oxy hoa tét DPPH
Vi 1Cs 40,02 £ 1,13 g /mL va ABTS véi 1Cs, 39,58 + 1,03 pg/mL. Dong té bao RAW264. 7 da duoc lya chon
dé nghién ctru doc tinh mlen dich cua cao chiét Clinacanthus nutans. Két qua cho thy, khi ndng do cao chiét C.
nutans tang, kha nang song cua té bao RAW264.7 c6 xu hudng giam dan tir nong d6 100 pg/mL dén 1000 pg/mL.
Cao chiét C. nutans trc ché NO hiéu qua, hiéu qua nhat la ndng do 100 pg/mL, c6 gié tri 1Cs, 12,85 + 3,41 ug/mL.

Tir khéa: Clinacanthus nutans, dai thuc bao RAW264.7, chdng oxy hda, khang khuén, khang viém.

MO DAU

Tinh trang khang khang sinh tai Viét Nam ngay cang gia tang, la méi lo ngai dang bao dong cla nhiéu loai bénh
khac nhau vi lam anh huwéng dén hiéu qua diéu tri. Viéc st dung cac loai thudc khang viém, khang sinh trong thoi
gian dai lam gidm sw dé& khang, réi loan tiéu hoa, nguy co suy than, bién chirng tim mach va c6 thé gay ra tinh
trang khang khang sinh (Harirforoosh, 2014; Currle 2013). Cay, Xwo’ng khi (Cllnacanthus nutans (Burm.f.)) Lindau
la cay thudc ndi tiéng trong y hoc cd truyen & bong Nam A, 1a thubc diéu hoa mién dich, chiva bong, tiéu
duwong,... (Khoo, 2018) do chira mét loat cac hop chét cé hoat tinh sinh hoc nhw stigmasterol, Iupeol b-sitosterol,
belutin, myrlcyl vitexin, isovitexin, orientin, schaftoside, isoorientincerebrosid (Ho, 2013). Cac hcrp chét nay duwoc
chirng minh glup &rc ché cac cytoklne viém, didu tri cac bénh lién quan dén stress oxy héa & cap do phan tr va té
bao dé mo ta sw kich hoat hodc &c ché dbi v&i cac con dwérng truyén tin hiéu phu thudc vao hoat tinh chéng oxy
hda (Borghi, 2013).

Viét Nam da cong bd vé danh gia hoat tinh sinh hoc cia C. nutans & tinh An Giang va Ninh Thuan (Dan 2014).
Tuy nhién chwa c6 nhirng cong bé lien quan cua loai cay nay @ tinh Quang Ngéi, nham danh gia cac hoat tinh
khang viém, khang khuan clia cay C. nutans & Quang Ngéi ddng thdi tim kiém nhirng bdng chirng khoa hoc
dang tin cay rd rang hon vé tac dung clia cay C. nutans. tai Viét Nam.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

B6 phan trén mat d4t clia cay Xwong khi (Clinacanthus nutans) tai huyen Mo Burc, tinh Quang Ngéi dwoc thu hai
twr thang 5-7/2023. Mau da dwoc ThS. Nguyén Viét Thang dinh danh va lwu tai Khoa Sinh hoc, Truwéng Pai hoc
Khoa hoc, Pai hoc Hué.

Céc chang vi khuédn kiém dinh cé ngudn gbc tlr Bénh vién TW Hué: Staphylococcus aureus (ATCC 25923),
Enterococcus faecalis (ATCC 29212), Salmonella typhi (ATCC 6539), Pseudomonas aeruginosa (ATCC 27853),

Dong té bao RAW264.7 nubi cay trong DMEM, 2 mM L- glutamlne 10 mM HEPES, 1,0 mM sodium pyruvate, 10%
FBS (Gibco). Sau 3-5 ngay, ciy chuyén vai ti 1é (1:3) va nudi 37°C, 5% CO,.

Dong té bao RAW264.7 dwgc cung cap bdi hang InvivoGen, Toulouse, France.

Hinh 1. Than la cay Xwong khi (Clinacanthus nutans)
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Phwong phap

Tao cao chiét: phan than 1a cay dwoc rira sach va trang voi nwdc cat. Bé rao va sdy & 37°C tir 2-3 ngay dén khi
dd 4m dat 6-7%, nghi&n nhd bang may nghién IKA, téc d6 may 34.000 vong/pht, cho dén kich thwéc mét luoi
0,25 mm. Sau dd, cho mét lwong méu da dwoc nghién G véi dung méi ethanol 70% theo ti 1é 1:10 vao chai thay
tinh co nap kin, 0 3 ngay & nhiét d6 phong. Qua trinh nay I&p lai 3 l&n @& tach dwoc hoan toan cé trong mau thir.
Loc mAu bang gidy Whatman No.1; dich loc dwoc cb can bang thlet bi c6 quay chan khéng & 60°C cho dén khi
can chiét mau nau den (6 4m 4,7%). Bao quan mau cao chiét & 4°C.

Khao sat hoat tinh khang oxy héa bang thir nghiém DPPH va ABTS

Danh gia kha nang bat gbc DPPH: Hoat tinh chéng oxy hoa thé hién qua kha nang lam gidm mau cta DPPH,
dwoc xac dinh bang cach do quang & bwdc séng 517 nm. Pha DPPH nong d6 100 uM trong methanol. Hén hop
phan &ng cé thé tich 3 mL, gdm 1,5 mL mau khao sét & cac ndng d6 100 pg/mL, 75 pg/mL, 50 pg/mL, 25 pg/mL,
5 pg/mL va dung dich DPPH néng d6 100 uM. Céac hén hop phan ng dwoc lac trong 1 phat va G & nhiét d6
phong trong 30 phut, do quang & buéc séng 517 nm. Mau trang duoc tién hanh twong tw mau thie nhung thay
1,5 mL DPPH bang 1,5 mL methanol. Tac dung bt géc tw do DPPH duoc danh gia qua gia tri ICso (TCVN 11939:2017).

DPanh gia kha néng bét gbc ABTS: Géc ABTS duwoc tao ra bang phan (ng gitta ABTS (7 mM) v&i K2S,0s (2,45
mM) trong bong t6i & nhiét d6 phong trong 16 gi¢. LAy 0,1 mL dung dich mau v&i cac nong do khac nhau (tir 5
den 100 pg/mL) trén véi 3,9 mL dung dich goc ABTS tao ra & trén. U 7 phat hén hop phan tng & nhiét do phong.
Do hap thu quang clia dung dich sau phan trng dwgc do & buwdc séng 734 nm. Ascorbic acid lam chat doi chirng
dwong (Re, 1999).

Tinh toan: Hoat tinh khang oxi héa (HTKO) duwgc xac dinh béi cong thirc HTKO (%) = [(ODm ‘ODt)/ODm] x 100
(trong d6 ODm, ODt Ian lwot 1a mat d6 quang mau trdng va mau thiv). Xay dwng dwong biéu dién sy twong quan
gitta HTKO (%) va néng d6 mau thir, tir d6 suy ra gia tri ICso l1a néng doé trc ché 50% gbc tw do DPPH/ABTS.

Phuwong phap danh gia hoat tinh khang khudn: Céac chung vi khuan dwoc nudi cay trong méi tred'ng Luria Bertani
broth dén khi dat dwoc mat do t& bao khoang 1-5x10° CFU/mL. L&y 0,1 mL dich vi khu&n va trai déu trén dia
pettri c6 chira mdi trwerng Tryptic Soy Agar. Cac dia gidy tham vo tring (dwéng kinh 6mm) chira 20ulL cao chiét
da pha loang bdng DMSO 5% & céac ndng dd 100 mg/mL, 75 mg/mL, 50 mg/mL va 25 mg/mL dwoc dat 1én bé
mat dia da dan déu vi khudn. Sau d6, cac dia Petri d&t & 4°C trong 6 gi® cho cao chiét thdm vao méi trwéeng
thach va nudi & 35°C trong 24 gid. Bia gidy khang sinh Ampicilin dwgrc si dung 1am dbi chirng dwong va dbi
chirng Am |a DMSO 5%. Kha nang khang khuén cla cao chiét déi véi cac chang vi khudn dwoc do bang dwéng
kinh vong vé khudn sau 24 gi& nuéi (Celikel, 2008).

Phuong phap xéac dinh khé néng gay déc té bao: Dong t& bao RAW264.7 lwu gilr trong nito 16ng dwoc hoat hoa
va duy tri trong mai truong DMEM (Invitrogen) va 10% FBS cung céac thanh phan thiét yeu khac, nudi so cap té
bao trong chai nudi T75 cm?, 2 ngay thay moéi truong/lan, nudi & 5% CO,, do dm 98%, 37° C. Té bao phaét trién &
pha log dat hgp dong 70- 80% str dung th&r nghiém dgc tinh. Khdo sat kha nang gay doc té bao RAW 264.7 cla
cao chiét thong qua kha nang sbng sét clia té bao RAW 264,7 trong. didu kién nudi cé bd sung cao chiét & 3 néng
do thlr nghiém: 100 _pg/mL, 500 pg/mL, 1000 pg/mL va déi chirng am 1a DMSO 5%. Tlen hanh nubi va danh gia
voi mat do 2 x 10° t& bao/cm? trén dia 96 giéng, 14p lai 3 1an. thng gleng khong G mau cao chiét C. nutans duoc
xem la dbi chirng. Sau 24 gi¢ tién hanh thay maéi trwdng cé bd sung 3 néng dé cao chiét 100 pug/mL, 500 pg/mL,
1000 ug/mL, kha ndng séng cla té bao duwgc dém sau khi nhudém tryppan blue sau 72h.

Phuwong phap xéac dinh kha néng uc ché san sinh NO cda dong té bao dai thuc bao RAW 264.7: dong t& bao
RAW 274.7 nubi & dia 96 giéng v&i 2 x 10° tb/giéng, 37°C, 5% COz trong 24h. Sau 24h, méi trwedng nudi dwoc
loai bo, thay béng DMEM (Invitrogen) khéng c6 FBS trong 3h.Té bao sau do dwgc U cao chiét C. nutans. & cac
ndng dd khac nhau trong 2h truwée khi dwgc kich thich sén sinh yéu t6 NO béng LPS (10 ug/mL) trong 24h. péi
chirng am la nhirtng giéng khoéng G mau cao chiét C. nutans va chi st dung dung dich pha mau DPéi chirng
dwong 14 Dexanethasone (Sigma) & cac ndng dd 100; 50; 25; 12.5; 6.25; 3.125 uM. Nitrite (NO 7) Ia chi thi cho
viéc tao NO, dwoc xac dinh nho b kit Griess Reagent System (Promega Cooperation, W1, USA). 100 pL moi
trwdng nudi té bao (0 mau) dwoc chuyén sang dia 96 m¢i va thém 100 pL Griess reagent: 50 uL of 1% (w/v)
sulfanilamide trong 5% (v/v) phosphonc acid va 50 pL 0,1% (w/v) N-1-naphthylethylenediamine dihydrochloride
pha trong nwéc. Hdn hop nay duoc G tiép & nhiét do phong trong 10 phat va ham lwong nitrite dwoc do bang
microplate reader, buéc séng 540 nm. M6i trwrng DMEM khéng FBS dugc s dung nhw giéng trang (blank).
Ham lwgng nitrite cla ting mau thi nghiém dwoc xac dinh nhd vao dwcyng cong ham lwgng chuan NaNOZ va
duoc so sanh % v&éi mau chirng am (LPS). Dia nubi t& bao thtr nghiém s biéu hién NO, sau khi thu dich n0| xac
dinh ham lwvgng NO sé dwoc thém vao moi gleng 90 pL méi trwerng nudi t& bao va 10 uL MTT (ndng dd cudi cling
a5 mg/mL) Sau 4h, loai bé méi trvong, tinh thé formazan dugc hoa tan bang 50 yL DMSO 100%. Kha nang (rc
ché san sinh NO twong (rng clia mau dwoc xac dinh nho cong thire :

% trc ché =100%- [ham lwgng NOsample/ham lwong NOLPS]*100
Cac phan tich duoc thuc hién ba lan 13p lai, két qua Ia gia tri trung binh + do Iéch chudn. Tat ca cac sé liéu duoc
Xt ly bang chwong trinh MS. Excel 2016 (Bang Van Giap, 2000).
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KET QUA VA THAO LUAN
Hoat tinh chéng oxy héa ctia cao chiét Xwong khi trén thie nghiém DPPH va ABTS

Viéc thu don céac gbc tw do la mét trong cac co ché trc ché qua trinh oxy hoa I|p|d thwong dugc str dung dé& danh
gia hoat tinh chong oxy hoa ctia mau nghién ctru. Cac chét khang oxi hda cé kha nang trung hda géc DPPH tw
do tao thanh san pham khr DPPH-H, dung dich phan rng sé chuyen ttr mau tim sang mau vang cam. Trong kh|
do, Cation ABTS™ 1a mét chat phat quang mau xanh, khi cho chat chéng oxi héa vao dung dich chwra ABTS
céac chét chéng oxi héa sé khir ion nay thanh ABTS lam déi mau. Nhw vay, kha nang thu don gbc ABTS va gbc tu
do DPPH la cac phwong phap hivu hiéu dé xac dinh hoat tinh chéng oxy hoa cla cac chat trong mau nghién ctu
theo kha nang cho nguyén t&r hydro hoac cho electron, dwa trén sw gidm mau cta géc ABTS va DPPH. Kha néng
thu don géc tw do DPPH va ABTS cua cao chiét gidm dan theo ndng d6 tr 100 pg/mL dén 5 pg/mL duoc trinh
bay trong (Hinh 1) va (Hinh 2). Két qua, dwoc phan tich béi phin mém TableCurve 2Dv4 dé dwa ra tac dong thu
nhan cac gbc tw do cla cao chiét déi vai cac gbc DPPH va ABTS théng qua gia tri ndng dé trc ché niva t6i da (ICso).

Bang 1. Gia tri ICs, vé& kha néng bat géc DPPH va ABTS clia cao chiét

Thi nghiém Kha nang bat géc DPPH (ICs, pg/mL) Kha nang bét géc ABTS (ICso pg/mL)
Cao chiét Ascorbic Cao chiét Ascorbic
1 39,17 38,43 37,42 26,04
2 41,78 32,06 40,06 30,45
3 39,65 31,15 41,26 29,67
ICs0 £ SEM (ug/mL) 40,2 +1,13 33,88+ 3,24 39,58 + 1,60 28,72 +1,92
120 120
DPPH mAcid ascorbic ABTS mAcid ascorbic
F 100 F 10 95,26
E g121 g ‘ 83,38 ETE'
g 80 e 7159 e 20 - 731_6
1} - -5
‘?’ 80 58105 '% 50 57:.[20
2 0.25 £ 38, 11“_5 =
,g 40 361'_2%- g 40 3023 T
g 2 n ij? g w0l w 01I
0 I 1]
5 25 50 100 5 25 50 75 100
Méng d6 (pg/mL) NE‘)ng do (pg/mL)
Hinh 1. Kha nang thu don géc tw do DPPH Hinh 2. Kha nang thu don géc tw do ABTS
cuia cao chiét so véi acid Ascorbic clia cao chiét so véi acid Ascorbic.

Két qua cho thy kha nang chdng oxy héa clia mau nghién ctru cao hon so véi dbi chirng dwong théng qua cac
gia tri 1Cso thap. Dbi véi kha nang thu don géc DPPH gid tri ICso clia cao chiét 1a 40,02 + 1,13 pg/mL. Twong tw,
gié tri ICso clia cao chiét ddi voi kha nang thu don gdc ABTS Ian lwot la 39,58 + 1,03 pg/mL. O néng dd 100
pg/mL, kha ndng thu don géc DPPH va ABTS cla mau nghién clu dat trén 80%, tuy nhién hoat tinh cla cao
chiét déu thap hon so véi chat dbi chirng duwong & cuing ndéng do (acid Ascorbic)

Theo nghién ciru cta Tran Dinh Dieu Tinh (2014), chiét xudt methanol cta cay C.nutans & day néng d6 0 dén
100 pg/mL c6 kha nang thu don géc tw do DPPH v&i gid tri ICso la 114,50 ug/mL. Theo két qua nghién ctu cla
Pannangpetch (2007), chiét xuat ethanol ciia cay C.nutans cho thay hiéu qua thu don géc tw do DPPH cao nhat
khoang 68% (khoang 0,08 1an so vé&i hoat dong cudia acid ascorbic) v&i gia tri ICso = 110 pg/mL) (Pannangpetch et
, 2007). V&i gia tri ICso thap hon, két qua cho thdy hoat .d6ng thu don goc tw do DPPH trong nghién ctru nay tbt
ho’n so v&i nghién ciru trwdc day cla Pannagpetch va déng tac gia (2007) va Tran Dinh Dieu Tinh (2014). biéu
nay chirng minh rang cao chiét tlr cay Xwong khi dwoc thu hai & Quang Ngai c6 kha nang chéng oxy héa tét.
Hoat tinh khang khuan ciia cao chiét
Kha nang khang khuan ctia cao chiét & 4 néng do 100 mg/mL, 75 mg/mL, 50 mg/mL va 25 mg/mL trén 4 ching
Salmonella typhi, Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus faecalis déu cho thay kha
nang khang khuén cla cao chiét. Chirng dwong ampicillin & néng dé 50 ug/ml cé dwdng kinh vong khang khuén
tr 21,95-27,24 mm, chirtng am (DMSO 5%) khong cé tac dung khang khuan. Hoat tinh khang khuan cta cao
chiét ddi v&i cac ching vi khudn dwoc thé hién & (Hinh 3).
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Hinh 3. Bwéng kinh vong khang khuan cuaa cao chiét so véi déi chieng

Cao chiét & cac ndng do déu cho thay kha nang khang khun, manh nhét déi véi chiing S. aureus va yéu nhat
dbi v&i chang S. typphi. Hoat tinh khang khu&n manh nhat & néng dé 100 mg/ml, dwong kinh vong khéang khuén
t 15,55-19,09 mm. O nong dd 25mg/mL cho thay kha néng khang khuan twong déi yéu véi dweng kinh tir 8,93-
12,77 mm va thdp hon déi chirng dwong.

Két qua nghién ctu vé& kha ndng khang khuan cla ching t6i 1a twong ddng véi nghién ctru clia Sekar va déng
tac gia (2016) vé& hoat tinh khang khuan cla cao chiét methanol C. nutans & cac ndng do 25; 50 va 100 mg/mL
ddi v&i ching P. aeruginosa cé dwéng kinh vong khang khuén trung binh tir 9,33 + 2,08 dén 13,00 + 1,00 mm,
ddi v&i chiing S. aureaus c6 dwéng kinh vong khang khuan trung binh tlr 23,00 + 2,65 dén 26,67 + 3,51 mm.

Panh gia kha nang gay dac té bao RAW 264.7 chia cao chiét

Theo d6i t& bao RAW 264.7 lién tuc trong 72 gid cho thay dong t& bao nay phat trién theo xu hwéng tdn tai dang
t& bao bam dinh va mét sé it tdn tai dang t& bao khéng bam dinh. Tinh chat da hinh va kha nang thich ¢ng cla
didu kién nudi in vitro cho théy t& bao RAW 264.7 thuan lgi cho viéc thir nghiém gay doc té bao dwéi tac dong
cda cao chiét C. nutans & cac nong do pha lodng khéac nhau Ién kha nang song st cda té bao. T két qua nay,
chang t6i tién hanh thi nghlem gay doéc dong t& bao RAW 264.7 & 3 néng dd 100 pg/mL, 500 pg/mL, 1000 pg/mL
twong rng v&i mat dé 2 x 10° té bao/cm?.

Két qua nghién ctru kha nang gay doc té bao cla cao chiét C. nutans the hién & hinh 5 cho thdy & ndng d6 500 -
1000 pg/mL cao chiét C. nutans gay ra déc tinh mién dich Ien dong té bao RAW264.7 thong qua viéc gidm kha
nang song sot clia té bao sau 72h thi nghiém. Trong khi d6, & ndng d& 100 pg/mL, khéng cho thy kha nang gay doc
té bao so voi déi chirng am (DMSO 5%).

Béi chirng (-) DMSO 5% Néng dé cao chiét 100 pg/mL NOng d6 cao chiét 500 pg/mL  Nong dé cao chiét 1000 ug/imL

Hinh 5. Kha nang gay ddc dong t& bao RAW 264.7 cia cao chiét C. nutans. (x40)
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Khi so séanh v&i cac nghién ciru tredc day vé tac dong gay doc té bao ciia C.nutans , cac nghién cu chi yéu
duoc tién hanh trén cac dong té bao ung thw va cac dong t& bao khac. Nam 2019, tac gid Esmailli va ddng tac
gid da co cong bd twong tw vé tac dong gay doc trén dong té bao HCT-116 va CCd-18Co cua chiét xuat C.
nutans. Ndng dd chiét xuat nhd hon 200 u g/mL khéng cho thay doc tinh t& bao dang ké trén cac dong té bao
duwoc thir nghlem Phan doan chiét xuat methanol (CN-M) cho thay déc tinh té bao dang ké dbi v&i céc té bao
HCT-116 & nong d6 200 pg/mL. Tw két qua nay chirng minh kha nang gay doc t& bao cla cao chiét C.nutans
phu thudc vao nong dd st dung (Esmailli et al., 2019) .

Suw danh gia doc tinh cuta t& bao déng mét vai trd quan trong trong viéc danh gia kha nang duy tri can bang ndi
moi cla té bao dudi sy thay dbi ndng do C.nutans khi dwgc bd sung vao méi trwdng nuéi. Két qua cho thay C.
nutans tac déng nhw mét co ché hoat déng chinh cda nhiéu tac nhan gay doc té bao. Dua vao két qua danh gia
vé& hoat tinh gay doc té bao theo cach phu thudc vao ndng dé 1a co s& cho viéc danh gia hoat tinh khang viém voi
néng do C. nutans dwoc chia nhé hon.

Panh gia hoat tinh khang viém ctia cao chiét théng qua hoat tinh rc ché nitric oxide (NO)

DPanh gia kha ndng (¢ ché cla cao chiét C.nutans dén qua trinh viém gay ra béi kich thich LPS, théng qua tac
doéng kich thich cha LPS, té bao dap trng lai kich thich nay bang cach diéu hoa mién dich va san sinh NO, phéng
thich cac gbc tw do (Ruhee et al., 2019). NO 1& mét phan t& gbc tw do c6 nhiéu chirc nang khac nhau bao gém
bién di protein, truyén tin hiéu t& bao va la mét tin hiéu gir vai tro quan trong trong dap tng viém cta hé mién
dich (Sharma et al., 2007). Cao chiét C.nutans tre ché qua trinh san xu4t NO qua trung glan Ilpopolysacarlt (LPS)
trong té bao RAW 264,7 dwoc khao sat & ddy ndng do tir 3.125 dén 100 pg/mL. Két qua dwoc thé hién & (Hinh
6)

Sw khac biét gitra cac ndng d6 cao chiét co y nghia théng ké (xp < 0.05) so v&i dbi chirng dwong Desanethasone
dugc dwoc xac dinh bang T-test. Két qua thé hién gia tri TB + SD t ba thi nghiém doc 1ap. K&t qua cho thay, khi
tang dan ndng do6 cao chiét da (rc ché dang ké& s san sinh cac san phdm NO bdi kich thich LPS. Kha ndng tc
ché san sinh cac san phdm NO kha tét théng qua cac gia tri ICs thap (ICso: 12,85 + 3,41 pg/mL).
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Hinh 6. Kha nang rc ché san sinh NO do LPS gay ra ctia cao chiét so v&i déi chirng dwong Desamethasone

O ndng dd 100 pg/mL cao chiét da (e ché 1an lwot 86,42% cac san phdm NO, thap hon so véi déi chirng dwong
dexamethasone (95,42%). Mai va ddng tac gia (2016) cling da chirng minh cao chiét C. nutans & day ndng d6
1,53 pg/mL dén 100 pg/mL cé kha ndng &c ché san sinh cac sadn phadm NO do kich thich LPS gay ra. T4t ca bén
cao chiét cu thé Ia chiét xu4t 14 str dung dung méi phan cuc (LP), chiét xuat 14 st dung dung méi khéng phan cuc
(LN), chiét xuat than s dung dung méi phan cuwc (SP) va chiét xuét than str dung dung méi khéng phan cuc (SN)
v6i 4 dung méi khac nhau déu (rc ché LPS gay ra sy san xuét NO theo cach phu thugc vao néng do. Trong d6
chiét xuét la st dung dung méi phan cyc (LP) la manh nhét (ICso NO = 18,9 + 3,6 ug/mL. So v&i két qua nghién
ctru nay, cho thdy kha nang trc ché sy san xuat NO do LPS gay ra trong nghién ctru ching t6i tbt hon voi gia tri
ICso théap hon.

Dong té bao RAW 264.7 déng vai trd la md hinh in vitro do tinh &n dinh v& chirc nang va kha nang thudc tinh ca
thirc bao va &m bao, nén té bao RAW 264.7 rét can thiét cho viéc nghién ciru s twong tac gitra vat chi va mam
bénh trong nghién ciru mién dich hoc (Taciak et al., 2018). Nhw vay, két qua trén da bwdc diu danh gia téng
quan kha n&ng khang viém cla cao chiét C. nutans théng qua sy (rc ché tryc tiép NO san sinh trong qua trinh
viém. NO c6 thé pha v& trang thai can b&ng oxy héa khtr, do d6 dan dén tdn thwcyng protein, DNA va mang, thuc
day qua trinh chét t& bao. Két qua nghién ctru nay cho thay cao chiét C. nutans c6 kha ndng khang viém tét so
véi két qua nghién clru ctia Mai va dong tac gia (2016) khi dbi chiéu cac gia tri ICso: 12,85 + 3,41 pg/mL.

V6i két qua thu duoc cho thdy tac dung diéu hoa mién dich va kich thich mién dich cda cao chiét C. nutans va
cac hop chat chinh ctia n6 doi voi chire nang mien dich 1én t€ bao RAW 264.7. C6 thé két luan cac hop chat cia
cao chiét C. nutans thu mau tai Quang Ngéi & nong do tlr 50 dén 100 pg/mL cé kha nang chong oxy héa tot va
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tham gia vao qué trinh (rc ché san xuét NO théng qua enzyme tdng hop oxit nitric cdm (rng trong t& bao RAW
264.7. Tuy nhién ndng dd I&n hon 500 uL cao chiét C. nutans cho thay kha nang gay ra doc tinh 1&n té bao RAW
264.7. Két qua nghién ctru chirng minh cao chiét C. nutans c6 kha nang didu hoa mién dich va gay doc té bao tuy
thudc vao néng d6 str dung

KET LUAN

Cao chiét C. nutans tai Quang Ngéi c6 kha n&ng thu don géc tw do DPPH v&i gié tri ICso 14 40,02 + 1,13 pg/mL.
Kha nang thu don gbc ABTS la 39,58 + 1,03 ug/mL. O ndng d6 100 ug/mL, kha nang thu don gbéc DPPH va
ABTS cla mAu nghién ctru cé hiéu qua trén 80%. Cao chiét C. nutans thé hién hoat tinh kim hdm manh nhét déi
v6i chling S. aureus c¢é dudng kinh vong khang khuan (15,55-19,09 mm) va yéu nhat déi véi ching S. typphi
(8,93-12,77 mm). Cao chiét C. nutans & néng d6 ti» 50 dén 100ug/mL cé khéd ndng chéng oxy héa cao véi gia tri
ICso thap so véi déi chirng dwong. & ndng d6 500-1000 pg/mL cao chiét C. nutans lam gidm kha nidng séng sét
cla té bao RAW264.7 in vitro. Cao chiét C. nutans cé khd nang khang viém déi véi dong té bao RAW 264.7 voi
gia tri ICs0: 12,85 + 3,41. O’ ndng d6 500 ug/mL cao chiét C. nutans gay doc tinh lén té bao RAW 264.7.

Loi cam on: Céng trinh dugt tai tro boi Tdp doan Vingroup va hé tro béi chwong trinh hoC béng ddo tao thac si, tién si
trong nwét cua Quy Doi méi sang tao Vingroup (VINIF), Vién Nghién cuu Di ligu Ién (VinBigdata), ma so
VINIF.2022.ThS.100 va ma sé VINIF.2023.ThS.150
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ANTIOXIDANT, ANTIBACTERIAL, ANTI-INFLAMMATORY ACTIVITIES OF
Clinacanthus nutans EXTRACT

Huynh Nhu Y*, Do Thi Thao®, Nguyen Trong Nghia®, Pham Thi Ngec Phwong?,
Phan Hoang Duy?, Che Thi Cam Ha®

1University of Science, Hue University
’Hue Central Hospital

®Institute of Technology DNA GENLAB Hanoi

SUMMARY

This study regarding the antioxidant, anti-inflammatory and antibacterial activities of C. nutans extract in Quang
Ngai province. We discovered that C. nutans extracts (stigmasterol, lupeol, vitexin, isovitexin, orientin,
schaftoside) have the phytochemicals that exhibit anti-infllmmatory and immunoregulatory activities. The
extract has the ability to inhibiting bacterial growth Staphylococcus aureus (ATCC 25923), Enterococcus
faecalis (ATCC 29212), Salmonella typhi (ATCC 6539), Pseudomonas aeruginosa (ATCC 27853), antioxidant
against DPPH value 1C5, 40,02 + 1,13 pg/mL, the ABTS Radical Scavenging Assay value 39,58 + 1,03 pg/mL.
Cell line RAW264.7 were chosen to investigate the immunotoxicity of Clinacanthus nutans extract .The results
showed that, with an increase in Clinacanthus nutans extract concentration, the proliferation viability of
RAW264.7 cells presented a trend of decreasing with increasing concentration from 100ug/mL-1000ug/mL.
C. nutans extract, effectively inhibited NO, with the most effective being 100ug/mL concentration, with an 1Cx
value 12.85 + 3.41 pg/mL.

Keywords: Clinacanthus nutans (Burm. f.), RAW264.7 cells, antioxidant, antibacterial, anti-inflammatory.

* Author for correspondence: Tel: 0362596712; Email: chethicamha@husc.edu.vn
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NGHIEN CU'U TiNH CHAT QUANG CUA VAT LIEU TONG HOP
TU VO BUOI BINH HWONG UNG DUNG TRONG Y SINH HOC

Vi Thi Huyén*, Pham Thu Thay
Khoa Coéng nghé Néng nghiép, Trurdng Pai hoc Céng nghé, Pai hoc Quéc gia Ha Ndi

TOM TAT

Vit liéu phat huynh quang duoc st dung rong réi trong y sinh hoc, va ciing khong it chat nhuém huynh quang
dugc sir dung la nhitng chat hoa hoc doc hai hodc dat tién. Bén canh d6, viéc ché bién sau dé ting gia tri nong
san sau thu hoach dang ngay cang duoc quan tdm. Trong cong trinh nay, vo budi-mét loai phé phu pham trong
ndng nghiép duoc sir dung nhu mot ngudn nguyén liéu hitu co ban dau dé tong hop ra chat c6 kha ning phat
huynh quang hitu co va than thién véi méi truong. Vo budi dugc xu Iy ¢ nhiét do cao dé thuc hién phan @ng
carbon hda tién chit ban du. Vat liéu phat huynh quang tir vo budi (VB) thu duge duoc khao sét tinh chit quang
va do bén quang hoc theo thoi gian. Két qua thu dwoc cho thdy, vat liéu thu dwoc phét ra huynh quang mau xanh
V6i bude song phat quang 1a 439 nm va c6 do bén quang téi thiéu 1a 100 phut dudi tac dong tryc tiép cua anh
séng tring. Tiép do, vat liéu phéat huynh quang tir v budi duoc thir nghiém bude dau véi kha ning nhudém té bao
vi khuan. Két qua thuc nghi¢m cho thdy, khi soi trén ban soi tir ngoai UV, mau vi khuan c6 u véi vat ligu phét
huynh quang phat ra anh sang mau xanh, trong khi mau vi khuan khéng u voi vat ligu phat huynh quang thi
khong hién thi mau. Diéu nay cho thiy rang, cé thé sir dung vat liéu phat huynh quang dwoc téng hop tir vo budi
dé nhuom té bao vi khuan va quan sat trén ban soi UV. Cac két qua nay mé ra cac nghién ctu tng dung tiém
nang khac cta vat liéu phat huynh quang tir vo buai trong linh vyc y sinh hoc.

Tir khoa: Vo buai, vat liéu phat huynh quang, nhuom té bao, vi khuan, tinh chét quang, hinh anh.

MO DAU

Chét phat huynh quang la chat cé kha néng phat ra anh sang & bwéc séng nao dé khi bi kich thich béi mét anh
sang v&i budc séng xac dinh. Chat phat huynh quang thuwdng dwoc st dung trong y sinh hoc nhw nhuém té bao,
nhuém DNA, danh d4u céac phan t& sinh hoc... M6t sé chat phat huynh quang phd bién nhw ethidium bromide
thwerng dwoc st dung d& nhudm DNA, tuy nhién day 1& mot chat doc, c6 thé gay ung thu cho ngwdi va dong vat;
hay Hoechst — mét chat phat huynh quang dwoc biét dén 13 it déc t6 vai t& bao, nhuwng lai twong dbi dat tién.
Ngoai thubc nhudm tdng hop, con cd mét sb thudée nhudm cé ngudn géc tw nhién nhw haemotoxylin va carmine.
Tuy nhién céc thudc nhudm cé ngudn gbe tw nhién ndy cho mirc d6 hién thi mau yéu va can cé chét tang cwong
mau s dung kem.

Thoi glan gén day mét sé chét phat quang tir thue vat da dwoc nghién ctru rng dung trong Iinh viee y sinh hoc
nhw cdm bién/hinh anh, quang dién t&, quang xdc tac, phan phoi thuoc/gene ky thuat mé, y hoc téi tao, tri liéu
ung thw... (Rabiee et al., 2022). Trong nghién ctru nay, chdng téi quan tam dén trng dung trong hinh anh sinh hoc
cla vat liéu phat quang. Gan day, nhém tac gia Atchudant va cong tw da nghién ciu ché tao chét phat quang ti
vé qua kiwi nham st dung d& quan séat té bao ngudi binh thudng va té bao ung thu trén kinh hién vi cho hinh
anh quan sat rd nét, thé hién sy twong thich sinh hoc va déc tinh té bao thap (Atchudan et al., 2022). Trwéc do,
nam 2017, nhém tac gid Manaf va cdng sw cling da ché tao chat phat quang tir vé cay cao lvong dé& nhudm té
bao N2a va t& bao A-375 (Manaf et al., 2017).

Bén canh d4, bwdi 1a mot loai thwe phdm bd dwéng va dem lai hiéu qua kinh t& cao v&i mot sb san pham ché
bién nhw nwéc ép bwéi, tinh dau bwdi, rwou bwdi,... (Chavan et al., 2018) . Gan day, viéc dau tw ché bién sau dé
tang gia tri ndng san dang ngay cang dwoc chu trong Viéc ché blen cac san pham tr v6 budi - mot loai phé phu
pham trong néng nghlep chira cac phan chinh nhw pectin, cellulose, tinh dau, polyphenol, flavonoid... s& gop
phan nang cao gia tri kinh t& cla qua bwdi va gidm ngudn gay ra 6 nhiém méi trwdng. Gan day, da cé mot sé
nghién ctru ¥ng dung t vé bwdi nhw tra tdi loc (Trdn Thanh Tric et al., 2021), thanh phén cta dau gdi dau
(Nguyén Thi Linh Tuyén et al., 2023)... V6 bwéi cling da dwoc str dung lam nguyén liéu dé tdng hop thanh céac
chét phat huynh quang voi kha nang phat quang manh, d6 b&n mau cao dé phat hién khang sinh (Qi et al., 2022),
hay ion Fe®" va L- -Cysteine (Zhang et al., 2022). V&i khd nang phat huynh quang nay kém thém déc tinh thép,
than thién véi méi treéng va ré tién, né ciing cé thé str dung th nghiém trong viéc danh dau/ nhuém cac phan to
sinh hoc.

Do vay, cong trinh nay tap trung nghién ctru tinh chét quang cua vat liéu phat huynh quang ttr v budi va budc
dau th&r nghiém s dung né dé nhuém cac té bao vi khuan.
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NGUYEN LIEU VA PHUONG PHAP

Nguyén vat liéu

Nguyén liéu chinh s dung trong c6ng trinh nay 1a vé buwdi Di&n va vi khuin Salmonella enterica VTCC 12277.
Téng hop vat liéu phat quang tir vé bwdi

V& budi thu vé& duoc riva sach bing nwéc voi. Sau d6, cat nhd thanh tirng miéng nhé co kich thwéc khoang 1 cm
x 5 cm. SAy vo budi da cit nhé & 80°C trong 20 gi¢r bing ti sy SH-DO-250FG (Han Qudc). Tiép theo, s dung
chay va cbi st nghién nhé vé budi thanh dang bét/hat nhd. Can 5 gram vé bwdi va ldy 50 mL nwéc deion vao
binh Teflon. H&n hop nay dwoc G & 200°C trong 2 gid va sau do, dé& ngudi dén nhiét do phong. Loc bd cén bang
gidy loc va ly tam & 5000 rpm trong 30 phut. Dung dich bén trén thu dwoc | san phdm tao thanh — vat liéu phéat
huynh quang VB.

Khao sat tinh chat quang

Vat liéu tao thanh tir v budi dwoc khao sat quang phd hap thu bang thiét bi quang phd nhé giot Nanodrop 8000
(Thermo Scientific, M) va quang pho huynh quang bang thiét bi quang pho huynh quang nho giot Nanodrop
3300 (Thermo Scientific, My). D6 bén quang cda vat liéu duoc khao sat bang dé mau vat liéu dwdi anh séang
tréng truc tiép, do cwdng d6 huynh quang sau méi 10 phut trong 100 phdt.

Thir nghiém nhuém té bao vi khuan

Vi khudn trir ddng dwoc hoat héa va nuéi 16ng trén mai trwdng LB & 37°C trong 16 gier. U vi khudn & 95°C trong
10 phut dé diét chét hét vi khuan. Sau dé, ly tam & 5000 rpm trong 3 phut dé loai bd dich nudi vi khuan, riva lai 2
l&n bang dém PBS (Phosphate Buffered Saline). U vi khudn véi vat liéu phat huynh quang VB trong dém PBS
trong 30 phat. Ly tm loai bd dich tan, rira lai 3 14n bdng dém PBS. Phan tan can thu dwoc trong 50 pL PBS va
quan sat hinh anh trén ban soi UV. MAu déi chirng 1a mau vi khudn khéng dwoc G véi vat liéu phat huynh quang VB.

KET QUA VA THAO LUAN

Chét phat huynh quang tir vé bwéi

V6 bwéi twoi ban dau dwoc cat nhd, siy khd va nghién nhé (Hinh 1a-d). Vé bwéi sau khi dwoc thyc hién phan
L’rng carbon héa & nhiét d6 cao thi thu dwgc dung dich mau vang (Hinh 1e). Khi bij kich th’ich b&i anh sang UV thj
chat tao thanh c6 kha nang phat ra huynh quang mau xanh (blue) (Hinh 1f) nhw mét s6 c¢ong trinh da cong bo

gan day (Qi et al.,, 2022; Zhang et al., 2022). Hién twong nay cho thay rang mot sb chat trong vo budi da duoc
carbon héa tao thanh cac chat c6 cau trac va bé mat maoi.

1256



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

—
Anh sang tréng Anh séang UV
Hinh 1. Vé bwéi (a-d) va vat liéu phat huynh quang tao thanh dwéi 4nh sang trang (e) va &nh sang UV (f)
Tinh chat quang cua vat liéu tao thanh

Tinh chat quang cla vat liéu tao thanh dwoc thé hién qua phd hap thu va phd huynh quang ctia nd. Phd hép thu
ca vat lieu phat huynh quang tao thanh dwoc khao séat trong dai bwédc séng tlr 200 nm dén 750 nm trén thiét bi
do quang phd hap thu nhé giot (NanoDrop 8000). Két qua thu dwoc cho thay, phd hap thu cua vat liéu phat huynh
quang VB xuét hién cac dinh hap thu cuc dai tai budc séng 280 nm va 335 nm (Hinh 2). Trong d6, dinh hap thu
tai bwéc séng 280 nm xuét hién dwoc cho la do cé sw dich chuyén dién t& n-n* cda lién két C=0 trong nhém
carboxyl cla vat liéu phat huynh quang VB, trong khi d6, dinh hép thy tai bwéc séng 335 nm dwoc cho l1a do c6
sw slra dbi cac thanh phan khac nhau trén bé mat vat liéu. Didu nay chi ra rang céu tric cla vat liéu phat huynh
quang VB tao thanh cé chira nhém mang mau n - dién t& (cu thé 1a nhém carboxyl) va cé céu tric lien hop (Qi et
al., 2022; Zhang et al., 2022).

8 1 280

7 4

Pé hép thu
=y

335

D T T T T T T T 1
200 250 300 350 400 450 500 550 600

Bwéc song (nm)

Hinh 2. Phé hép thu cta vat liéu phat huynh quang VB

Quang phé huynh quang cta vat liéu tao thanh duoc ghi nhan bang phuong phap do quang phd huynh quang
nhd giot (NanoDrop 3300). Phé huynh quang cho thay vat liéu phat quang VB phat ra anh sang mau xanh véi
dinh phat quang tai bwéc séng la 439 nm khi bj kich thich béi anh sang UV 312 nm (Hinh 3).

1257



CONG NGHE SINH HOC Y DU QC

1400 - 439
1200 |
1000 -
800 -
600 -

400 -

Cuwérng dé6 huynh quang (rfu)

200 -

"] T T T T T T 1

400 450 500 550 600 650 700 750
Bwéc song (nm)

Hinh 3. Phé huynh quang cha vat liéu phat huynh quang VB

Bén canh d6, tinh &n dinh cta huynh quang cla vat liéu phat huynh quang VB dwéi anh sang tréng theo thoi
gian. Mau dwoc dé dudi anh sang tréng, sau dé ghi nhan cwdng dé huynh quang khi bi kich thich b&i anh sang
UV sau mdi 10 phat trong khodng 100 phat. Két quéa phan tich cho thdy khéng c6 sw thay déi dang ké& vé& cwong
dd huynh quang cta vat liéu phat quang VB theo thoi gian (Hinh 4). Két qua nay thé hién vat liéu phat huynh
quang VB tao thanh kha én dinh, khong bi tdc dong nhiéu bdi anh sang trang. Tinh chat nay gidp vat liéu phat
huynh quang VB c6 thé thuan loi thwc hién mét sé ng dung ma khéng can phai bao boc, bao vé khdi &nh sang
trédng chiéu vao khi tién hanh thyc nghiém trong khodng 100 pht.

Nhuw vay, tir cac két qua phan tich trén c6 thé khang dinh rang, tir vo budi (vat chat khong phat huynh quang) c6
thé tao thanh vat liéu phat huynh quang mau xanh bé&n theo thoi gian. V&i tinh chat huynh quang nay, chét phat
huynh quang tir vd bwéi c6 thé c6 tiém nang (rng dung trong linh vc y sinh hoc.

2000 +
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g

800 +

Cwong d6é huynh quang (rfu)

400

0 10 20 30 40 50 60 70 80 90 100
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Hinh 4. Cwé&ng d6 huynh quang cua vat liéu phat huynh quang VB theo th&i gian
Binh hwéng wng dung trong y sinh hoc

V6i tinh chat huynh quang, vat liéu phat quang VB cé thé thir nghiém s dung véi dinh hwéng rng dung trong y
sinh nhw phat hién kim loai, khang sinh, cac t& bao... Trong bao cdo nay, ching t6i da st dung né d& nhuém té
bao vi khuén da chét. Vi khuan sau khi diét bang nhiét do cao, G véi vat lieu phat huynh quang VB, loai bé dich
tan va rlra troi vat liéu _huynh quang bam dinh dwoc phén tan vao trong PBS va soi duéi anh sang UV. Hinh anh
ghi nhéan dwoc cho thdy, mau vi khuan cé G véi vat liéu phat huynh quang VB phét ra anh sang mau xanh, trong
khi mAu vi khuan khéng 4 véi vat liéu phat huynh quang VB thi khong c6 mau (Hinh 5). Diéu nay cho thay rang
vat liéu phat huynh quang VB c6 thé da két hop véi vi khudn bang mét cach thirc nao d6, cé thé 1a ching da xam
nhap vao trong té bao vi khudn. Nhw vay, str dung vat liéu phat huynh quang VB c¢6 thé nhuém dworc t& bao vi khuén.
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Hinh 5. Anh mau (trai) va anh den trang (phai) cia dung dich vi khun da nhudém
bang chat phat quang VB dwéi &nh sang UV

KET LUAN

C6ng trinh nay da nghién ctu tdng hop dugc vat liéu c6 kha nang phat huynh quang tlr vé budi béng céch
carbon héa tién chat ban diu & nhiét do cao. Vat liéu thu dwoc phat ra huynh quang mau xanh véi bwéc séng
phéat quang 1a 439 nm va cé dd bén quang téi thidu 14 100 phat dwéi tac dong truc tiép cla anh sang trang. Vat
liéu phat huynh quang nay dwoc thir nghiém bwéc dau véi kha nang nhudém té bao vi khuin da chét. Hinh anh
soi trén ban soi tir ngoai UV cho thay mau vi khuan cé G véi vat liéu phat huynh quang phat ra anh sang mau
xanh, phan biét kha rd rét véi mau dbi chirng. Két qua nay mé ra cac (ng dung tiém ndng khac cla vat liéu phat
huynh quang tir vé bwi véi viéc st dung tinh chét quang trong linh vuc y sinh hoc.

Lai cam on: Nghién cizu ndy diroc tai tro'béi Pai hoc Quéc gia Ha Néi trong d@é tai mé s6 QG.24.
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STUDY ON OPTICAL PROPERTIES OF POMELO PEEL - DIRIVED
MATERIALS FOR APPLICATING IN BIOMEDICINE

Vu Thi Huyen®, Pham Thu Thuy

Faculty of Agriculture Technology, University of Engineering and Technology, Vietnam National University, Hanoi

SUMMARY

Fluorescent dyes are widely used in biomedicine, but most of them are either toxic or costly chemicals. In
addition, deep processing of post-harvest agricultural products to enhance their value is receiving more attention.
In this work, pomelo peel, an agricultural waste product, was used as a carbon source to synthesize an
environmentally friendly and organic fluorescent substance. To perform the carbonization reaction, the pomelo
peel was treated with high temperatures. The optical properties and fluorescent stability over time of the obtained
product were investigated. The results showed that the emission wavelength of fluorescent material was 439 nm
and it has fluorescent stability when exposed to long-term light (at least 100 minutes). Additionally, this
fluorescent material was initially tested for its ability to stain bacterial cells. The results show that when
ultraviolet light is irradiated, bacterial samples incubated with fluorescent materials have a blue color, while the
control sample does not have any color. This means that fluorescent material from pomelo peel can be used to
stain bacterial cells. These results demonstrated the huge potential of its to application in the biomedical field.

Keywords: Pomelo peel, fluorescent material, cell staining, bacteria, optical properties, imaging.
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