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TOM TAT

Trong nghién ctru nay, ché pham nano vang/f-glucan (AuNPs/f-glucan) c6 kich thudc hat khoang 13,3 nm dugc
ché tao bang phuong phap chleu xa tia gamma dung dich hydrogen tetrachloroaurate (1 mM) st dung f-glucan
tan trong nu6e 0,5% lam chat 6n dinh. Pic trung quang hoc va kich thudc hat AuNPs dugc phan tich 1an luot
bang phé UV-vis va anh TEM. Hiéu lyc giai doc gan cua ché pham AuNPs/S-glucan dugc khao sat trén mo hinh
chudt nhit da gdy doc gan bang acetaminophen c6 thé trong ~ 30 g/con vdi liéu udng hang ngay 1a 0,25 - 2 mg/con.
Két qua thir nghiém cho thay, khi ting nong d6 AuNPs/g-glucan thi cac chi s Alanine-aminotransferase (ALT)
va Aspartate-aminotransferase (AST) trong mau chudt déu c6 xu huéng giam dan (ALT giam tir 54,5 dén 76,8%
va AST giam tir 54,7 dén 73,2% so véi ddi chimg khong cho udng). Pic biét, & nghiém thirc cho chudt udng
1 mg AuNPs/con thi chi s0 AST xac dinh dugc 1a thap nhat trong mau la 96,1 U/L (giam 73,2% so v6i chudt gy
ddc gan chi cho uong nude cit va giam khoang 40,6% so voi chudt cho uong chat chdng oxy héa silymarin).
Trong khi do, ché phim AuNPs/-glucan ciing co tac dung lam giam chi s0 ALT trong mau chudt xudng mirc
thip nhat chi con khoang 36,1 U/L (giam 76,8% so v&i chudt gdy doc gan chi cho udng nudc cit va 48,2%
s0 voi chudt cho udng chat chéng oxy hoa silymarin & cing ndong d6). Két qua nghién ctru cho thdy trién vong
phat trién Gmg dung ciia AuNPs/f-glucan ché tao bing phwong phéap chiéu xa tia y 1am chat chdng oxy hoéa va
giai doc gan.

Tir khéa: AuNPs/B-glucan, Acetaminophen, alanine-aminotransferase, aspartate-aminotransferase, giai doc gan,
chiéu xa.

MO PAU

Hién nay, nhiéu vat liéu nano dwoc (rng dung trong CNSH néi chung va CNSH y dwoc néi riéng nhw nano bac,
selen d&c biét 1a nano vang. Cac hat nano vang dwoc (ng dung nhiéu trong CNSH y dwoc béi vi ching cé
nhirng tinh chat ndi bac hon so v&i nhidu kim loai khac: hap thu anh sang manh va chuy&n héa thanh cac dang
nang lwong khac nhanh (nano vang hap thu anh sang va chuy&n hoéa thanh quang nang trong khoang thoi gian
10-12 giay), d& nhan biét thdng qua kinh hién vi. Nhirtng nghién ctu gan day da cho thay cac hat nano vang c6
hoat tinh chéng oxy hoéa cao va cé ai luc cao dbi véi té bao ung thw nén cé thé ing dung van chuyén thube tring
dich dén té bao ung thw nham hé tro' trong chan doan va diéu tri ung thw (Luan et al., 2014, B Thi Phuong Linh
et al., 2018). Bén canh d6, cac hat nano vang cé kich thwéc nhd hon 50 nm dwoc té bao hap thu hiéu qua va
hoan toan khéng gay doc cho t& bao (Chithrani et al., 2006). Hon nira, nano vang con cé tac dung kich thich van
chuyén insulin trong mau nguwoi bénh tiéu dwong. Khi dwoc gén vao thu thé EGFR (Epidermal growth factor
receptor) cac hat nano vang da gitp thu th& ndy bam manh vao t& bao ung thw (cao hon 600 1an so véi té bao
binh thwong) va tiéu diét t& bao ung thw ma khéng anh hwéng dén cac té bao binh thwdng (El-Sayed et al.,
2006). Ngoai ra, hat AuNPs & dang bién tinh gan cysteamine con lam gia ting sy san sinh té bao gan khi bd
sung vao moi trieong nudi céy té bao gan (Gu et al., 2004). AuNPs sau khi dwoc cai bién vé& mat khang nguyén,
khang thé, dwoc chat va chat phat quang ciing da dwoc ¢ng dung lam chit cdm bién sinh hoc, chét diéu tri ung
thw, didu tri bénh mét tri nhé (Alzheimer), bénh gan, bénh dai thao dudng... (Boisselier, Astruc, 2009).

C6 nhiéu phuong phap ché tao AuNPs da dwoc cong bd bao gdm khir hda hoc (Trotsiuk et el., 2020), phan hay
nhiét (Singh et al., 2018), st dung séng siéu am (Fan et al., 2008) va chiéu xa (Luan et al., 2014)... Trong do,
chiéu xa 1a phuong phap duoc danh gia la phwong phap kha hivu hiéu dé& ché tao cac hat nano kim loai, dic biét
la nano vang (Luan et al., 2014). Phuong phap nay c6 nhitng wu diém néi bat so véi nhwng phwong phap khac
do phan trng dwoc tién hanh & nhiét do thwong, dé dang diéu chinh kich thwéc va hinh dang hat AuNPs théng
qua viéc didu chinh ndng dd Au3* va lidu chiéu xa, hiéu suét tao AuNPs cao, san pham tao ra cé dd tinh khiét cao
va than thién véi méi trwong do khong str dung chét khiv, ddng thoi dé& dang phat trién san xuét & quy mé 1én va
dap rng dwoc tiéu chi san xuat sach (b6 Thi Phwong Linh et al., 2018).
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Muc tiéu cla nghién clru nay la danh gia tac dung bao vé gan cla ché pham AuNPs/g- glucan ché tao béng
phuwong phap chleu xa tia gamma (Co- 60) trén chudt nhét trang dwc dong Swiss qua duong uong nham dinh
huéng phat trién (rng dung ché pham nay lam nguyén liéu san xuét thwc phdm chic nang giai doc va bao
vé gan.

NGUYEN LIEU VA PHUONG PHAP NGHIEN cUU
Nguyén liéu

Muébi vang hydrogen tetrachloroaurate (III) trihydrate (HAuCl4.3H20) str dung trong nghién ctru la ctia hang Merck
(Btrc). Chét bn dinh B-glucan tan nwéc dwoc tach chiét tir thanh t& bao ndm men bia c6 khéi lwong phan tir
(KLPT) ~ 25 kDa do Phong Cong nghé Sinh hoc Véat 1éu va Nano, Trung tdm Céng nghé Sinh hoc Thanh phd Ho
Chi Minh cung cép. Acetaminophen (APAP) va S|Iymar|n (SLMR) dwgc mua tlr hang Sigma-Aldrich (My). Gibng
chuét nhat trdng dong Swiss (4 tudn tudi) dwoc cung cip bdi Vién Pasteur Thanh phd Hb Chi Minh.

Ché tao ché pham AuNPs/B-glucan bang phwong phap chiéu xa

Dung dich chiéu xa gbm 1 mM mubdi Au3* va 0,5% B-glucan dwoc tao ra tir cac dung dich gbc chira 10 mM Au3*
va 2% B-glucan, sau d6 diéu chinh dén pH 8 bang NH4OH 2,5%. Mau dwoc chiéu xa & Ileu 8 kGy trén ngudn xa
gamma Co-60 GC-5000, BRIT (An Do) v&i suét lidu 10 kGy/gi® tai Trung tm CNSH Tp. H Chi Minh.

Xac dinh dic trwng cia ché phdm AuNPs

Cac dac treng quang hoc va kich thwéc hat cta dung dich AuNPs duoc xac dinh 1an 1an lwot bang phwong phap
do ph6 UV-Vis va chup anh bang kinh hién vi hién vi dién t& truyén qua (Transmission Electron Microscope -
TEM) (Luan et al., 2014). Phd UV-Vis cla dung dich AuNPs/B-qucan dwoc do bang cach pha loéng dung dich
trong nwéc ct sao cho nong dé Au®* dat 0,1 mM, st dung may quang pho t& ngoai kha kién Genesys 10S UV-
vis (Thermo, My) v&i budc sdng tir 400 - 700 nm. Kich thudc va phan b6 kich thwéc hat AuNPs sau khi chiéu xa
duwoc xac dinh bang phwong phap chup anh TEM trén kinh hién vi hién vi dién t& truyén qua JEM1010 (JEOL,
Nhat Ban) theo phwong phap cla Luan va dong tac gia (2014).

Xac dinh tac dung bao vé gan ctia ché phdm AuNPs trén mé hinh chuét gay déc gan béng acetaminophen (APAP)

126 con chudt nhét trdng duc dong Swiss khde manh, c6 thé trong ~ 30 g/con duwoc chia thanh hai nhom (méi
nhém 63 con): Nhém chuét binh thwdng khong cho uéng APAP va nhém gay tén thuwong gan bdng APAP. Mé&i
nhoém dwoc phan thanh 7 nghiém thirc, moi nghiém thirc str dung 3 con va duec lap lai 3 l&n (9 con/nghiém
thirc). Chuét duwoc gay tdn thwong gan bang cach cho ubng APAP véi lidu 2 g/kg thé trong chudt (APAP duoc
pha trong nuéc cat) theo phuwong phap cua Das va dong tac giad (2010). Chuét dwoc cho nhin déi (chi cho uong
nwoc cét) 12 gid trwée khi cho uéng APAP. Hang ngay chuét dwoc cho udng 0,2 mL dung dich AuNPs v&i liéu
udng tr 0,25 - 2 mg Au/con lién tuc trong 1 tudn (Nguyén Thi Ngoc Anh et al., 2019). Chudt dbi chirng duwoc chia
lam 3 nhém, nhém 1 (Béi chirng dwong - BC (+)) dwoc cho uong chét chéng oxy hoa silymarin (SLMR) v&i lidu 2
mg/con, nhom 2 (BC2) dwoc cho uong B-glucan chiéu xa va nhoém 3 (BC (-)) chi cho ubng nwdc cht. Vao ngay
the 8, chuét dwoc ngwng cho &an 12 gi¢ trwéde khi cho chudt udng APAP. Sau khi cho chudt ubng APAP 24-48
gi®, tién hanh l4y mau duéi chudt tir 3 con ngau nhién & mdi nghiém thtrc dé phan tich ham lwong ALT (Alanin
aminotransferase) va AST (Aspartate amlnotransferase) trong mau béng may sinh héa tw dong Au480 (Beckman
Coulter, My) theo quy trinh xét nghiém sinh hoa cua Vién S6t rét - Ky sinh trung Cén trung Thanh pho Hbé Chi
Minh. S6 liéu dwoc phan tich théng ké theo phwcng phép phan tich phwong sai mot chidu (ANOVA) va théng ké
phan hang st dung phan mém SPSS 25.0 véi mic y nghia p < 0,05.

KET QUA VA THAO LUAN

Pic trwng ctia ché pham AuNPs/B-glucan

Hinh 1. Phé UV-vis (a), anh TEM (b) va phan bé kich thwéc hat (c)
ctia dung dich keo AuNPs/B-glucan ché tao biang phwong phap chiéu xa
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Céc déc trung cla ché phdm AuNPs ché tao & lidu xa 8 kGy st dung 0,5% B-glucan lam chét &n dinh dwoc xac
dinh d&c trwng quang hoc bang phd UV-Vis va phan b kich thwéc hat bing phwong phap chup anh TEM. Két
qua tr phé UV-Vis (Hinh 1a) cho thdy, dinh hap thu (Amax) ca ché phdm AuNPs (dwoc ché tao tir dung dich
1 mM Au?* én dinh trong dung dich 8- glucan 0,5%) & khoang bwdc song 524 nm. Trong khi d6, anh TEM cho
thay kich thwéc hat nano vang twong déi déng déu, cac hat c6 _dang hinh cau va su phan b kich thuéc hat 1a
twong déi hep (Hinh 1b, c). Kich thwéc hat AUNPs trong ché pham dwoc xac dinh 1a khoang 13,3 nm, béng cach
tinh trung binh dwdng kinh clia 300 hat tir nhidéu anh TEM khac nhau. Nhw vay, c6 thé thay ché phém AuNPs/g-
glucan ché tao béng phwong phap chiéu xa gamma Co-60 c6 kich thwdc hat nhé va déng déu.

Chi s6 AST trong mau chuét sau khi cho uéng bé sung ché pham AuNPs/B-glucan

Ché pham AuNPs/B-glucan sau khi ché tao dwoc st dung dé danh gia kha nang bao vé gan clia san phdm trén
chudt nhat tring dong Swiss. O’ nhém chudt khong gay doc gan, két qua nhan dwoc & hinh 2a cho thay chi s
AST trong khoadng 55,40 - 169,53 U/L. Chi s& AST trong mau chudt khi cho udng ché phdm AuNPs/B-glucan cé
ham lweng vang khac nhau cé sy khac biét cé y nghia théng ké&. Trong d6, két qua tir hinh 2b cho thay chudt
dwoc cho ubng AuNPs véi liéu lvong 1a 1-2 mg/con c6 chi s6 AST gidm manh nhét véi hon 67% so véi déi
ching (khéng cho udng AuNPs). Nhw vay cé thé thay khi cho udng AuNPs/B-glucan da cé tac dung lam gidm chi
sb AST trong mau chubt.

O nhém chudt gay doc gan, chi sé AST trong mau chudt ¢d xu hwéng gidm dan tir 156,17 xudng 95,87 U/L khi
cho udng ché phdm AuNPs c6 ndng do ting dan tir 0,25 - 2 mg/con (Hinh 2a). Chi s AST trong mau chudt khi
cho udng AuNPs/B-glucan & ndng dd 0,25 mg/con co gia tri 1a 156,17 U/L twong duong so v&i nhom chudt cho
uong B-glucan chiéu xa (162,30 U/L) ciing nhw 13 nhom chudt udng chéat chéng oxy héa silymarin (161,7 U/L) va
thap hon nhiéu so v&i nhom ddi chirng chi cho ubng nwéc cét (357,930 U/L) (hinh 2a) Dac biét, khi cho chudt
uong AuNPs & lidu uong ter 1-2 mg/con cho tac dung gidm chi s6 AST la 73% hiéu qua hon so véi nghiém thirc
chudt ubng chét chéng oxy héa silymarin & ndng d6 2 mg/con (54,82%). Tl nhirng két qua trén cho thay ché
phdm AuNPs/B-glucan c6 tac dung lam gidm chi s& AST trong mau chudt trén mé hinh gay doc gan bang APAP,
trong d6 nghiém thirc chudt udng AuNPs/B-glucan trong vong 1 tudn véi liéu 1 mg/con cho tac dung 1am ha chi s
AST t6t nhat véi mire gidam la khoang 73% so véi chudt ddi chirng chi cho ubng nwéc cét.
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Hinh 2. Chi s AST giira cac nghiém thirc (a) va mirc thay déi chi sé AST so véi déi chirng (SVDC)
(b) & chuét cho uéng AuNPs/B-glucan. BC: nghiém thirc chi cho uéng nwéc cét, khong cho uéng AuNPs; SLMR:
nghiém thirc cho ubng thudc sylimarin ndng dé 2 mg/con. Trong cling mét nhém, cac gia tri cé chir cai gidng nhau thi
khac biét khéng c6 y nghia théng ké (p < 0,05)

Chi s6 ALT trong mau chuét sau khi cho uéng bé sung ché pham AuNPs/B-glucan

Bén canh AST thi ALT ciing la mét loai enzyme tim thdy vé&i sé lwong I6n & gan, déng vai trd quan trong trong
qué trinh chuyén hoa, cac qua trinh bién ddi thirc &n thanh nang lwgng. Théng thwdng, ALT dwoc tim thay trong
céac t& bao gan, nhung néu gan bi tdn thwong, ALT sé& chuy&n vao mau. Xét nghiém ALT dwoc xem la mét trong
nhirng bwéc kiém tra ban dau cho bénh gan. Lwong AST va ALT trong mau chudt tdng cao & 16 gay déc gan do
st dung qua lidu chéat gay doc gan (APAP) va do sy suy giam cla hé théng tudn hoan khi gan bi thiéu mau twoi
mang oxy va chét dinh dwéng hodc chirc nang van chuyén cla t& bao gan bi réi loan.

Trong thi nghiém nay, ca hai nhém chugt thir nghiém khéng gay déc va nhom gay doc déu co sy thay ddi chi sb
ALT & cac nghiém thirc. Ché pham AuNPs/B-glucan ché tao bang phwcrng phap chiéu xa ciing cé tac dung Iam
ha chi sé enzyme gan ALT. Chi s6 enzyme gan ALT trong mau chudt & cac nghiém thiee khong gay doc nam
trong khoang 31,93 - 71,83 U/L (hinh 3a). Trong d6, & nghiém thirc chudt dwoc cho udng AuNPs véi lidu 1 va

323



CONG NGHE HOA SINH VA PROTEIN

2 mg/con c6 tac dung ha enzyme gan ALT trong mau chudt xuéng thap nhét (giam Ian luot 55,55 va 54,48% so
v6@i chi sd ALT & nghiém thirc doi chirng chudt chi cho udng nwéc cat) (hinh 3b).

O nhom chudt gay doc gan, két qua tir hinh 3a cho thay chi s6 ALT trong mau cé xu hwéng gidm khi tang ndng
dd AuNPs/B-glucan cho chudt udng. Cu thé, & cac nghiém thirc cho chudt udng AuNPs/B-glucan véi lidu tir 0,25 -
2,0 mg/con, chi sb ALT twong (rng 36,07 - 60,60 U/L va thap hon tir 61,05 - 76,82% so v&i chi sb ctia nhém
chudt dbi chirng chi cho udng nwéc cét la 155,60 U/L. Trong dd, nghiém thirc cho chudt ubng AuNPs/B-glucan &
li&u ubng 0,25 mg/con cé chi sd ALT 1a 60,6 U/L va twong dwong so véi nhém chudt ubng chat chdng oxy héa
silymarin & lidu udng 2 mg/con (69,67 U/L) ciing nhw nhém chudt cho udng B-glucan chiéu xa (70,77 U/L). Bac
biét, khi tang liéu lwong AuNPs/B-glucan cho chudt udng 1&n 1 mg/con thi chi s6 ALT gidam con 39,87 U/L. Tuy
nhién, khi tiép tuc tdng ndng d6 AuNPs I1&én 2 mg/con thi chi s6 ALT chi gidm nhe xudng con 36,07 U/L. Nhw vay,
ché phadm AuNPs/B-glucan cé kha nang lam gidm chi s6 ALT trong mau chudt khi cho ubng tét hon so véi chat
chéng oxy héa silymarin (69,3% so v&i 49,3%).
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Hinh 3. Chi s6 ALT giira cac nghiém thirc (a) va mirc thay déi chi s6 nay SVBC (b) trong nhém chuét gay déc gan (cho
ubéng APAP) va cho uéng AuNPs/gB-glucan. BC: nghiém thirc chi cho udng nwéc cat, khong cho udng AuNPs; SLMR:
nghiém thirc cho uéng thudc sylimarin ndng dé 2 mg/con. Trong cling mét nhém, cac gia tri cé chir cai gibng nhau thi
khac biét khéng c6 y nghia théng ké (p < 0,05)

Két qua cla nghién ctru nay cho thay sau khi cho udng 1 tuan véi lidu lwong 1 mg/con ché phdm AuNPs/B-glucan
c6 kich thuéc hat khoang 13,3 nm ché tao béng phwong phap chiéu xa da cé tac dung lam gidm nhe céac chi sb
enzyme gan AST va ALT trong mau chuét binh thwéng nhwng gidm dang ké trong mau chudt gay déc gan.
Negahdary va déng tac gia (2015), cling da chirng minh réng, nano vang c6 kich thwéc hat khoang 10 nm c6 tac
dung lam giam chi s6 enzyme gan (CAT va GPX enzyme) & chudt nh&t trang dong Wistar & liéu 100 ppm khi st
dung lién tuc trong 15 ngay. Do d6, ché phdm nano vang/B-glucan c¢é tiém ndng dé& s dung nhu mét hoat chét
bao vé va giai déc gan.

KET LUAN

D4 ché tao thanh cong ché phdm AuNPs/B-glucan véi kich thwéc hat vang khodng 13,3 nm bang phuong phap
chiéu xa gamma Co-60. Ché phdm AuNPs/B-glucan d& co tac dung lam giam dang ké chi s6 enzyme gan AST va
ALT trong mau khi cho chudt uéng ché pham 1 tuan, véi mirc giam cu thé 1a tr 54,66 - 73,22% dbi voi chi sb
AST va tir 54,52 - 76,82% dbi véi chi s& ALT & nhém chuét gay doc gan. Trong d6, nhém chuét uéng ché pham
AuNPs & liéu ubng 1 mg/con cho thay tac dung ha enzyme gan t6i wu nhat. Ché phdm AuNPs ché tao bing
phwong phap chiéu xa cho thay trién vong ng dung dé lam nguyén liéu ché tao thwc pham chirc néng st dung
cho muc dich bao vé gan ciing nhuw giai déc gan.

Loi cam on: Nhdm tdc gid xin cam on Trung tam Cong nghé Sinh hoc Thanh phé Hé Chi Minh dd tai tro' kinh phi va tao
diéu kién dé nghién ciru duwoc hoan thanh.
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SUMMARY

In this study, the gold nanoparticles/f-glucan (AuNPs/S-glucan) with sizes about 13.3 nm has been successfully
synthesized by y-irradiation of 1.0 mM Au** solutions using water soluble S-glucan (0.5%) as a stabilized. The
optical characteristic and particle size of AuNPs colloidal solution were analysized by UV-Vis spectra and TEM
images, respectively. The hepatoprotective activity of AuNPs/f-glucan was tested in acetaminophen induced
hepatotoxic mice with an average body weight of about 30 g/head by orally administration at daily doses ranging
from 0.25 - 2 mg/head. The obtained results showed that the ALT (Alanine-aminotransferase) and AST
(Aspartate-aminotransferase) indexes in blood of tested mice were decreased (ALT index decreased from 54.5 to
76.8% and AST index decreased from 54.7 to 73.2% compared to those in blood of control mice) by the increase
administered AuNPs/f-glucan concentration. Particularly, the lowest AST index level with 96.1 U/L was found
in blood of mice administered with 1 mg AuNPs/head (reduced 73.2% compared to induced hepatotoxic mice
supplied with only distilled water and 40.6% compared to mice administered by silymarin at the same
concentration). In addition, the supplemented with 1 mg AuNPs also strongly reduced ALT index in blood of
tested mice to 36.1 U/L (decreased 76.8% compared to that in blood of induced hepatotoxic mice supplied with
only distilled water and 48.2% compared to mice administered by silymarin at the same concentration). The
results indicated that AuNPs/f-glucan product synthetized by y-rays irradiation may potentially be developed for
application as antioxidant and hepatoprotective liver agent.

Keywords: AuNPs/B-glucan, acetaminophen, alanine-aminotransferase, aspartate-aminotransferase, hepatoprotective,
irradiation.
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