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MO PAU

1. TINH CAP THIET CUA DE TAI

Gido cb lam (Gynostemma pentaphyllum (Thunb.) Makino) 1a mot
loai dugc li€u quy thudc ho Bau bi (Cucurbitaceae), phan bd rong rai tai
Trung Qudc, Nhat Ban, Han Quéc va cac quc gia Pong Nam A, trong d6
c6 Viét Nam. Cay Gido ¢6 lam c6 thdn manh c6 kha nang bo hodc leo, co
nhiéu tac dung duogc 1y va dugc ghi nhan vai cac hoat tinh bao vé gan, chéng
khdi u, chdng viém, ciing nhu duy tri cin bang dudng huyét va lipid mau.
La thanh phan hoat tinh chinh cta cdy Giao ¢ lam, cac gypenoside thé hién
céu trac dic trung kiéu dammaran ciia nhom tetracyclic triterpen. O thuc vat
béc cao, cac triterpen saponin 1a nhimg hop chit chuyén hoa thir cip thudc
nhom isoprenoid. So v6i Panax ginseng, ciy Giao ¢d lam khong chi tao ra
luong triterpen saponin cao gap gan nam lan ma con c6 toc do sinh trudng
nhanh hon. Do d6, Gigo ¢6 lam dwuoc xem nhu mot ngudn thay thé kinh té
dé san xuat ginsenosid trong tuong lai.

Do ¢6 vai tro tuong tu nhan sdm, trong khi qué trinh trong dé hon
va thoi gian thu hoach ngén hon so v6i nhan sdm, nén Gido c¢6 lam duoc xem
1a nguon dugc liéu thay thé nhan sam day trién vong. Tuy nhién, nguon Giao
cd lam trong tu nhién di va dang bi khai thac qua muc din dén khan hiém.
Theo sach dé Viét Nam nam 2007, Giao ¢ lam duoc xép vao nhém nguy
cap (EN Ala, ¢, d).

Viéc nghién ctru dé tao ra ngudn nguyén liéu in vitro thay thé cay
Gi4o c6 lam ty nhién 14 can thiét. Nudi cay huyén phu té bao dugc xem 1a
giai phap hiéu qua va da dugc ap dung thanh cong trén nhidu dbi trong khac
nhau, nguyén liéu dé nudi ciy huyén phu chinh 1 callus. Nudi cdy té bao
huyén phu ¢6 nhiéu loi thé hon so véi khai thac cay tu nhién nhu san xuét
cac hop chét thir cip c6 hoat tinh sinh hoc cao, chii dong trong cung cap
nguyén liéu, khong bi nhidm ban béi thude trir sau, thude diét co, can it dién
tich san xudt, ... . Mot s6 tac gia trén thé giéi da nghién ctru nudi cy callus
ciy Giao c6 lam nhu Jala va cs (2012) hay Ao va cs (1998), tuy nhién, cac
budc tiép theo vé nudi ciy huyén phu té bao ciy nay chua duge thuc hién.

Trong tu nhién, thuc vat san xuét cac hop chét thir cép dé chéng lai
cac yéu to gay bénh. Elicitor kich thich qu4 trinh hinh thanh cac hop chit



thir cip, bd sung elicitor vao méi trudng nudi cdy 1a phuong thire dé thu duogc
céc san pham hop chét thir cAp mot cach hiéu qua nhat. Do d6, viéc nudi cdy
té bao cay Gido cd lam c6 sir dung elicitor dé thu nhan gypenoside hira hen
s€ mang lai hi€u qua cao, thay thé dan cho viéc khai thac cay Gido ¢ lam tu
nhién.

Xuét phat tir nhitng 1y do thyc tién trén, chiing toi tién hanh d¢ tai:
“Nghién ciru thu nhin va xdc dinh hoat tinh ciia Gypenoside tir nuéi cdy
té bao cdy gido cé lam (Gynostemma pentaphyllum (Thunb.) Makino)”.
2. MUC TIEU CUA NGHIEN CUU

Xay dung dugc quy trinh san xuit va thu nhan gypenoside tir nudi
cy té bao huyén phu cdy Giao cb lam (Gynostemma pentaphyllum (Thunb.)
Makino)
3.POI TUQONG VA PHAM VI NGHIEN CUU

Po6i twong nghién ciru: Ciy Gido c6 lam 5 1a (Gynostemma
pentaphyllum (Thunb) Makino)

Pham vi nghién ciru

- Pham vi thoi gian: tir thang 3/2021 dén thang 9/2025.

- Pham vi d6i tuong: té bao huyén phu cac gypenoside ciy giao co
lam, cac dong té bao ung thu, tinh hoan chudt.

- Pham vi khong gian: Vién Cong nghé sinh hoc, Pai hoc Hué;
Truong Pai hoc Y Dugc, Pai hoc Hué; Vién Cong nghé sinh hoc, Vién Han
Lam khoa hoc Viét Nam.

4. NOI DUNG NGHIEN CUU

Noi dung 1: Nghién ciru anh hudng cia diéu kién nudi cdy 1én qua
trinh tich lily gypenoside trong té bao huyén phu.

Noi dung 2: Nghién ctru anh hudng ctia cac elicitor trong viéc tang
cuong kha ning san xuat gypenoside tir nudi cdy huyén phu.

Noi dung 3: Nghién ctru qua trinh thu nhan va thir nghi€ém hoat tinh
clia gypenoside tir té bao huyén phu.

5. Y NGHIA KHOA HQC VA THUC TIEN CUA DE TAI

Y nghia khoa hoc: Két qua nghlen clru cua dé tai s& cung cap dan
liéu khoa hoc méi vé kha ning san xuét gypen051de thong qua nu01 cay
huyén phu cay Giao c¢b lam c6 xir 1y elicitor. Cung cap dir liéu vé muc do



phién ma cua cac gen tham gia vao chu trinh sinh tdng hop gypenoside trong
té bao huyén phu, kha ning khang té bao ung thu ctia gypenoside.

Y nghia thye tién: Lam ngudn thong tin, tai liéu tham khao gia tri
cho viéc tmg dung k¥ thuat nudi cy huyén phu té bao, phan tich biéu hién
gen, danh gia hoat tinh cta gypenoside trén cac dong té bao ung thu.

6. NHUNG PONG GOP MOI CUA LUAN AN

Xay dung dugc quy trinh nudi cdy té bao huyén phu ciy Giao cd
lam. trong binh tam giac v&i moi truong long MS bo sung 2,0 mg/L KIN va
0,5 mg/L IBA, ty 1&¢ mau 3 g/50 mL mai trudng, trén may lic toc do lac 120
vong/phut.

San xuit gypenoside thong qua nudi cdy té bao huyén phu co sir
dung elicitor. Khi st dung elicitor don 1€ thi ham lugng gypenoside dat cao
nhit 14 79,721 mg/g kho khi xir Iy v6i 100 uM SA sau 6 ngdy nudi ciy, gap
khoang 2 1an mau ty nhién. Sir dung phdi hop ecicitor thi két qua toi uu nhét
khi két hop dong thoi ca ba loai elicitor cu thé 13: MeJA (50 pM), SA (100
uM) va YE (3 g/L), ham lugng gypenoside thu dugc cao nhét dat 103,810
mg/g kho va ham luong Rb1 dat gia tri cao nhat 1a 0,127 mg/g kho.

ba danh gia dugc murc d6 phién ma cua 12 gen tham gia vao qua
trinh sinh tong hop gypenoside trong té bao huyén phii cay Giao c6 lam dudi
anh hudng ctia cac loai elicitor khac nhau. Gen CYPS86A8 tang 8,25 lan, gen
CYP94A1 ting 10,01 1an va gen CYP89A42 tang 11,14 lan so voi dbi chimg
khi dugc xtr Iy MeJA. Gen UGT73B4 phién ma manh nhat khi xir Iy SYM,
tang 15,35 1an so v6i d6i chung.

Panh gia dugc kha ning bao vé té bao tinh hoan chudt ctia cao chiét
té bao cay Gido c6 lam. Cao chiét té bao huyén phu Giao c¢6 lam c6 kha ning
bao vé té bao tinh hoan, ting kha ning sinh tinh va ndng do testosterone
trong méu chudt xu ly nhiét.



CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU NGHIEN CUU

- Pbi twong nghién ciru: Cay Giao ¢ lam 5 14 (Gynostemma
pentaphyllum (Thunb) Makino)

Vit liéu nghién ciru:

- Té bao huyén phu cay Giao c6 lam

- Gypenoside c6 ngudn gbc tir té bao huyén phu

- Cac dong té bao ung thu gan (HepG2, Huh7), ung thu phdi (A549),
va té bao ung thu bach cau (HL-60).

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Nudi ciy callus

Callus dugc nudi cdy duy tri trén méi trudng MS co ban c¢6 chira 3%
duong sucrose, 0,8% agar, bd sung 2,0 mg/L kinetin (KIN) va 0,5 mg/L
indole-3-butyric acid (IBA), pH 5,8.

2.2.2. Nudi ciy té bao huyén phu
2.2.2.1. Xay dwng dwong cong sinh truong va tich liiy gypenoside

Té bao huyén pht dugc nudi trong cac binh tam giac 250 mL chira
50 mL méi truong 16ng ¢6 thanh phan gidng nhu méi trudng nudi cdy callus
t6t nhat (khong c6 agar). Sinh khéi té bao dugc thu sau mdi 2 ngay nudi ciy
dé xac dinh khéi luong tuoi va khéi lugng khé.
2.2.2.2. Xdc dinh ham lwong gypenoside

Tach chiét gypenoside: Dé xac dinh ham luong gypenoside trong
mau, té bao dugc sdy khd & 50°C dén khdi lugng khong doi va tach chiét
trong dung moi methanol 80% cd sir dung si€u am & 40°C.

Xac dinh ham luong gypenoside: Ham luong gypenoside dugc xac
dinh bang phan g mau véi vanillin. Phan mg so mau dugc thyc hién trén
may quang phd & budc séng 544 nm.

Xac dinh ham luong Rbl: HPLC dugc thuc hién trén hé théng
Alliance E2695 v6i ¢ot Symmetry®C18 (4,6 mm x 250 mm x 5 mm). Pha
dong bao gdm nudc va acetonitrile (34%) trong thoi gian 20 phat, nhiét do
chay 30°C, toc do dong 0,8 ml/phut, thé tich chay 20 uL.



2.2.2.3. Anh hwéng ciia méi trwong va diéu kién nudi cdy lén sinh truéng
ciia té bao

- Chat diéu hoa sinh truéng: phdi hop giita cytokinin (BAP va KIN)
va auxin (IBA)

- Ngudn carbon: sucrose, glucose, fructose, galactose, lactose va
glycerol

- C& mAu: c4c ¢ mau ban dau khac nhau tir 4-8%

- Toc @6 lac: tde do lac khac nhau (100, 120 va 150 vong/phut).
2.2.2.4. Thir nghiém nuéi cdy trong bioreactor

Hé héng LiFlux GX (Hanil, Han Qudc), thé tich nudi cay 6 lit, ty 1¢
tiép gidng 10% (v/v), tbe do khudy 150 vong/phut, cac thong sb khac duogce
cai dat mac dinh.
2.2.3. Xir ly elicitor
2.2.3.1. Chudn bj elicitor

Cac elicitor bao gém MeJA, SA, YE va sinh khéi ndm Fusarium
(Fox) dugc st dung cho nghién ctru nay.
2.2.3.2. Khdo sdt anh hwéng ciia nong dp elicitor

Anh huong cua ndng do cac elicitor dugc déanh gia bang cach bd
sung riéng 1¢ vao mdi truong voi cac ndng do khac nhau tai thoi diém bat
dau nuoi cay. Trong d6, MeJA va SA c¢6 ndng do tir 25-200 uM, YE va Fox
tir 1-5 g/L. D6i chimg 14 cong thirc khong bd sung elicitor.
2.2.3.3. Khdo sdt anh hwéng ciia thoi diém bé sung elicitor

Elicitor dugc bd sung vao mdi truong & thoi diém tir 3-15 ngay nudi
cdy. Pdi ching 1a cong thirc bo sung elicitor tai thoi diém ban dau.
2.2.4. X4c dinh dic diém ciia mot s6 gen CYP va UGT
2.2.4.1. Tach chiét DNA téng so va khuéch dai gen

DNA tong s6 duogc tach chiét tr miu 14 cdy in vitro bang kit
TopPURE Plant DNA Extraction Kit (ABT, Viét Nam). Phan ttng PCR dugc
thuc hién voi DNA téng s6 1a khuon mau, sir dung 12 cap mdi da duogc cong
b boi Zhang va cs (2021).
2.2.4.2. Phdn tich trinh tw gen va xdy dwng cdy phdt sinh

Trinh ty nucleotide ctia san phém PCR dai dién cho 2 nhom CYP va
UGT duoc phan tich truc tiép bang phuong phap Sanger.



2.2.4.3. Dw dodn dic diém va chirc ning ciia enzyme

Pic diém va chuc nang cua enzyme dai dién cho 2 nhom CYP va

UGT dugc du doan béng cac cong cu tin sinh hoc.
2.2.5. Xac dinh mirc d§ phién ma ciia cac gen CYP va UGT
2.2.5.1. Téach chiét RNA tong sé va tong hop sgi cDNA thir nhit

RNA tong sé ctia té bao duoc tach chiét bang kit GeneJET Plant RNA
Purification Kit (Thermo Scientific, M¥). Phan ting tong hop sgi cDNA thi
nhét bang kit First Strand cDNA Synthesis (#K1612, Fermentas) theo huéng
dan ctia nha san xuat.
2.2.5.2. Phén tich realtime-PCR

Pé danh gia mac d6 phién mi cua cac gen CYP va UGT, chung toi
tién hanh phan tmg realtime PCR véi cip mdi dic hiéu cia gen nay, sir dung
no6i ddi chimg (control - house keeping gen) 1a 18sRNA.
2.2.6. Chuan bi ché pham gypenoside
2.2.6.1. Chudn bi cao chiét Gido cé lam

Sau khi tach chiét, dich chiét duoc dé bay hoi dén khéi lwong khong
ddi, cao chiét dugc tai hoa tan dén céac néng do nhét dinh.
2.2.6.2. Tinh ché gypenoside

Quy trinh tach chiét dugc thuc hién theo theo Liang va cs (2014) ¢6
diéu chinh phu hop véi diéu kién phong thi nghiém.

2.2.7. Thir nghi¢m kha ning irc ché té bao ung thw
Phin tich djc tinh té bao bang nhupm Sulforhodamine B (SRB)

Phuong phap nhudm sulforhodamine B dugc thuc hién theo
Vajrabhaya va cs (2018).

Phan tich Tetrazolium (MTT)

Anh huéng cua cao chiét Giao cb lam 1én sy sinh truéng va phat
trién ctia té bao ung thu bach cdu HL-60 duoc xac dinh bang phan tich MMT.
2.2.8. Thir nghiém kha niing bdo vé tinh hoan chugt

Chudt duge phan bd ngiu nhién: nhom chimg 10 con chudt duge xir
1y voi nhiét do 25°C, nhom stress nhiét 40°C (H40) gém 10 con chudt duoc
xtr 1y v6i nhiét do 40°C, nhom stress nhiét 40°C udng dich chiét Gido cb lam
tu nhién 200 mg/kg (H40+N) va nhom stress nhiét 40°C udng dich chiét té
bao huyén phu Giao ¢ lam 200 mg/kg (H40+CS).



Phuwong phap xir ly stress nhiét

MGdi lan 10 phut, 2 1dn mdi ngdy cach nhau 10 phut va 6 ngay mdi
tuan (nghi Chi Nhat) trong 5 tuan lién tiép.
Phwong phdp xdc dinh nong dj testosterone

Huyét trong dugc dung dé xac dinh ndng do testosterone bing
phuong phap ELISA sir dung may xét nghiém mién dich tu dong Cobas e411
(ROCHE).
Nhuom Hematoxylin va Eosin (H&E)

K§ thuat nhuém Hematoxylin va Eosin dugc tién hanh gdm cac
budc theo hudng dan quy trinh k¥ thuét giai phiu bénh-té bao hoc cia Bo Y
té.
2.2.9. Xir ly thong ké

Céc thi nghiém nudi cdy dugc b tri ngiu nhién, mdi thi nghiém dugc

lap lai 3 1an. Két qua thi nghiém duogc tinh trung binh va phan tich ANOVA
bang Duncan’s test v6i p<0,05 st dung phan mém SPSS ver 20.0./.



CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. ANH HUONG CUA PIEU KIEN NUOI CAY LEN QUA TRINH
TiCH LUY GYPENOSIDE TRONG TE BAO HUYEN PHU
3.1.1. Xay dung dudong cong sinh trwéng va tich liily gypenoside

Tir khi bét ddu nudi cdy dén giai doan 10 ngay, té bao sinh truong
rat it, chi ting tir 2 g 1én 2,280 g. Sau do, sinh khdi té bao tang lién tuc tir 10
ngdy dén 20 ngay nudi ciy, sinh khdi cao nhat dat 3,780 g tuoi/binh, twong
g voi 0,087 g khd/binh véi chi sb sinh trudng 1a 1,89 sau 20 ngay nudi cay
(Hinh 3.1). Sau khi dat dinh, sinh khdi té bao giam lién tuc, dén ngay thir 24
chi thu duogc 3,010 g tuoi (0,059 g kho) vai chi sb sinh truong 13 1,51.
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Hinh 3.1. Pwong cong sinh truéng ciia té bao huyén phu

So v6i sinh truong cia té bao, sy tich lily gypenoside trong té bao
Gido c¢6 lam dat cuc dai s6m hon tir 2-4 ngay. Kha ning tich liiy gypenoside
trong té bao tang dan tir ngay thir 10 dén ngay thir 16, on dinh trong khoang
ngdy 16-18 sau d6 giam dan tir ngay thir 20. Ham lugng gypenoside thu dugc
cao nhit 1a 42,122 mg/g vao ngay thir 18 (sai khac khong co y nghia thong
ké so véi ngay thir 16) (Bang 3.1). Trong khi d6, ham luong Rb1 thu dugc
cao nhét roi vao khoang ngay thir 18-20 (khoang 0,05 mg/g kho), chdm hon
so véi tich lily gypenoside tong s khoang 2 ngay.



Bang 3.1. Anh huéng ciia thoi gian nudi cAy 1én sinh trwéng va tich liy

gypenoside

Thoi gian nudi cidy Gypenoside (mg/g Rbl (mg/g khd)
(ngay) khd)

10 28,291¢ 0,010¢
12 30,343¢ 0,011¢
14 36,210° 0,012¢
16 41,321* 0,022¢
18 42,122* 0,049*
20 34,100¢ 0,050*
22 25,5104 0,041¢
24 24,0814 0,024¢
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Trén co so su tich lity sinh khéi tuoi, sinh khdi kho, ham lugng
gypenoside tong s6 ciing nhu Rb1, chung t6i chon 18 ngay lam thoi diém
thu nhén té bao, vira dam béao thu duoc sinh khéi 16n vira thu duge ham luong
cac hop chét cao.
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Hinh 3.2. Séic ky d6 HPLC méu té bao huyén phu
Nhu vay, su sinh tong hgp gypenoside néi chung va Rb1 noi riéng
d3 dién ra trong t& bao huyén phu ciy Gido cb lam, trong d6 ham luwong

gypenoside 1an Rb1 trong té bao déu cao hon so véi callus, tuong dwong véi

mau than nhung van thip hon mau 14 ty nhién.



3.1.2. Anh huwéng ciia mdi trweong nudi cdy 1én qua trinh tich liy
gypenoside trong té bao huyén phu
3.1.2.1. Anh hwéng ciia phoi hop cdc chit diéu hoa sinh truéng

Vé sinh khdi, c6 2 mdi trudng cho sinh khdi cao nhét sau 18 ngay
nudi cdy, d6 1a moi truong bo sung 2,5 mg/L BAP két hop voi 0,5 mg/L IBA
(sinh khdi tuoi dat 3,501 g/binh) va méi trudng chira 2 mg/L KIN két hop
0,5 mg/L IBA (sinh khdi tuoi dat 3,693 g/binh). Cac mdi trudng con lai déu
cho hi¢u qua thap hon.

Dbi véi qua trinh tich lily gypenosdie, cac moi truong chira KIN va
IBA c6 hi¢u qua tich lliy cao hon cac moi truong chua BAP va IBA, trong
d6 nong d6 KIN tir 1,5-2 mg/L cho hiéu quid cao nhdt (40-41 mg
gypenoside/g kho), ham luong Rb1 cao nhit thu duge ¢ mdi trudng chira 2
mg/L KIN két hop 0,5 mg/L IBA (0,041 mg/g kho).
Bang 3.2. Anh huwdng ciia BAP hoiic KIN két hop véi 0,5 mg/L IBA 1én

sinh trudéng va tich liily gypenoside

BAP KIN Khoi Khoi Gypenoside Rbl
(mg/L) (mg/L) luwgng lwgng kh6 (mg/g khé) (mg/g
twoi (g/binh) kho)
(g/binh)
1 - 3,203° 0,149 26,3601 0,0254
1,5 - 2,822°¢ 0,120¢ 34,601° 0,043°
2 - 2,997% 0,138° 34,932° 0,049°
2,5 - 3,501° 0,1612 35,850° 0,048
3 - 2,732¢ 0,113 25,0534 0,019¢
- 1 2,573 0,121° 23,2874 0,0254
- 1,5 2,860° 0,118° 40,900° 0,034¢
- 2 3,693% 0,157 40,2402 0,041°
- 2,5 3,274° 0,144 31,733¢ 0,032¢
- 3 2,369¢ 0,095¢ 24,1901 0,013f

3.1.2.2. Anh hwéng ciia nguon carbon

Két qua trinh bay & bang 3.3 cho thiy sucrose van 12 ngudn carbon
t6t nhat cho sinh truong (3,641 g twoi/binh) va tich lily gypenoside cua té
bao (39,845 mg gypenoside/ g khd), tiép theo 1a glucose. O tit ca cac ngudn
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carbon khac, té bao déu sinh truéng va tich lily gypenoside khong tdt bang.
Bang 3.3. Anh huéng ciia ngudn carbon Ién sinh truéng va tich lity
gypenoside
Ngudn Khoi lwgng Khoi lwong  Gypenoside Rbl (mg/g
Carbon  twoi(g/binh)  khé (g/binh) (mg/g khé) khd)

Sucrose 3,641° 0,157° 39,845¢% 0,0372
Glucose  3,247° 0,106° 22,3494 0,031°
Fructose  2,383°¢ 0,095° 27,862°¢ 0,030°
Galactose 2,795¢ 0,114° 15,033¢ 0,034°
Lactose 2,311¢ 0,091° 31,397° 0,034°
Glycerol  2,471°¢ 0,094° 29,905% 0,031°

3.1.3. Anh huwéng ciia cic diéu kién nudi cdy Ién tich liy gypenoside
trong té bao huyén phu
3.1.3.1. Anh hwéng ciia ty Ié tiép giong
V6i lwong mau nudi cdy ban dau 13 3 g, qua trinh nudi ciy cho hiéu
qua cao nhit, kha ning sinh trudng cua té bao tot (khdi luong tuoi dat 5,392
g/binh) va tich lily gypenoside cao (46,498 mg/g kho).
Biang 3.4. Anh hwong ciia ¢& miu nudi ciy Ién sinh truwdng va tich liy

gypenoside
~  Khdil Khoi 1

Lwong mau tlro(in wong khﬁol wong Gypenoside Rb1 (mg/g

oi cA /g khd)  khd
nudi eay (8 o/binh) (¢/binh) (mg/g khd)  kho)
2 3,661° 0,082° 42,876° 0,049
3 5,392 0,128 46,498 0,038°
4 5,430° 0,130 34,520° 0,021°¢

3.1.3.2. Anh hwéng ciia téc d@é lic

Trong thi nghiém cua ching t6i, toc do lic 120 vong/phut van cho
két qua tot nhét, cac tde do lic cao hon hay thap hon déu khong cho két qua
t6t bang.
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Bang 3.5. Anh huéng cia toc dd lic 1én sinh truéng va tich liy

gypenoside
Toc @ lic  Khoi Khoi Rb1 .
. " Gypenoside
(rpm) lwgng twoi  luwgng kho (mg/g (mg/g kh)
(¢/binh)  (g/binh)  khé) g

100 3,462¢ 0,066° - 13,542¢

120 5,430° 0,1312 0,039° 46,870°

150 4,521° 0,049° 0,022° 38,041°

3.1.4. Thir nghiém nudi ciy té bao trong bioreactor

Trong 10 ngay dau clia qua trinh nudi cdy, sinh khdi twoi cia té bao
tang cham, chi dat 38,860 g trong khi khdi luong dau vao khoang 37,221 g.
Sau qua trinh thich nghi ban dau, sinh khdi té bao ting nhanh trong nhimng
ngay tiép theo, tir 38,860-45,611 g (1,341 - 1,792 g sinh khdi kho); trong d6
sinh khdi dat dinh & ngay thir 18.
3.2. ANH HUONG CUA ELICITOR TRONG TANG CUONG KHA
NANG SAN XUAT GYPENOSIDE TU NUOI CAY HUYEN PHU
3.2.1. Anh hwéng ciia ndng dd elicitor 1én sinh trwéng va tich liy
gypenoside trong té bao

Két qua trinh by & bang 3.7 cho thiy tat ca cac nong d6 MeJA déu
(rc ché su sinh trudng cla té bao, sinh khdi kho dao dong tr 0,063 dén 0,118
g/binh (d6i ching 0,190 g/binh). So v&i ddi ching, ham lugng gypenoside
tang 1én khi bd sung 25-100 puM MeJA, cao nhat khi b6 sung 50 uM (58,116
mg/g chat khd). Té bao dugc xir Iy SA c6 su tich lity sinh khbi giam, ham
luong gypenoside thu dugc cao nhat khi xir Iy 100 pM SA (76,809 mg/g chat
kho), cao gap khoang 1,52 1an so vi ddi chimg khong xir 1y kich khang.

Két qua trinh bay & bang 3.8 cho thay YE la elicitor t5t nhat khi bo
sung vao thoi diém nuéi cdy ban dau. Ham luong gypenoside tich liy cao
nhét khi 3 g/L YE dugc bd sung vao mdi truong nudi cdy (73,767 mg/g chat
kho), cao gép khoang 1,46 lan so véi ddi chimg.

12



Bang 3.7. Anh huéng ciia MeJA va SA 1én sinh truéng va tich liiy

gypenoside
Nong  Elicitor Khdi Khoi Gypenoside Rbl
do lwong lwgng (mg/g kho) (mg/g
(mM) twoi (g)  kho (g) kho)
0 - 5,732% 0,190? 50,5454 0,048¢d
25 MelA 5,043%d 0,165 54,546 0,052b¢d
SA 5,763* 0,204* 58,475% 0,060
50 MelJA 5,003%¢ 0,163 58,1164 0,053b¢d
SA 5,456% 0,163 63,980° 0,062°
100 MelA 4,876 0,094 53,617 0,0414
SA 5,187%%¢ 0,141¢ 76,809* 0,075*
150 MeJA 4,854bde (,088% 32,552¢ 0,037°
SA 4,659 0,107¢ 32,100¢ 0,061°
200 MeJA 4,472% 0,063¢ 29,514¢ 0,037°
SA 4,331¢ 0,026" 9,724f 0,056

Bang 3.8. Anh hwéng ciia YE va Fox Ién sinh truéng va tich liy

gypenoside
Nong  Elicitor Khoi Khoi Gypenoside Rbl
do lwgng lwgng kh6 (mg/g khé) (mg/g
(g/L) twoi (g)  (g) khd)
0 - 5,433 0,171 50,4784 0,052°
YE 5,499 0,170%¢ 54,9744 0,061°
! Fox 4,597 0,181° 36,790° 0,049
5 YE 5411° 0,131% 67,135° 0,063
Fox 4,885%® 0,174 34,924° 0,050
3 YE 5,410 0,137% 73,767° 0,066
Fox 4,521% 0,170 31,115% 0,043
A YE 5,424 0,123 60,915¢ 0,063
Fox 4,076 0,165%4 27411 0,040¢
5 YE 5,387 0,105 46,338° 0,062°
Fox 3,931¢ 0,142bde 23,066" 0,039¢
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3.2.2. Anh huwéng ciia thoi diém bd sung elicitor 1én sinh truwéng va tich
liiy gypenoside ciia té bao

SA cho hiéu qua tét nhat khi bd sung vao méi trudng tir ngay thir 6,
ham lugng gypenoside thu dugc 1 79,721 mg/g kho, cao gip 1,58 1an so véi
d6i chirng khong xtr 1y elicitor, gip 1,4 1an so v6i than va 2 1an so véi 14 cay
tu nhién.
Bang 3.9. Anh huéng ciia thoi diém bo sung elicitor 1én sinh truéng va

tich liiy gypenoside ciia té bao
Ngay xit  Elicitor ~ Khoi Khoi Gypenoside Rbl

ly lwgng lwgng (mg/g khé) (mg/g
twoi (g)  kho (g) kho)
MelA 4,968 0,207  57,852M 0,052¢
0 SA 4,908 0,148 76,480 0,075¢
YE 4,855¢ 0,186 74,579 0,061°
MelA 5,110%d  0,212¢F 65,633 0,055¢hi
3 SA 4,906% 0,149! 76,661%® 0,088°
YE 4,980%  0,192" 61,202¢" 0,056¢"
MelJA 5,168%d 0,216% 73,461 0,055¢h
6 SA 4,907 0,157 79,721* 0,0932
YE 5,041°d0,204¢ 57,543M 0,035%
MeJA 5,302 0,244° 73,901% 0,066%
9 SA 5,025¢ 0,178 73,558 0,063¢"
YE 5,137 0,209° 54,1637 0,0317
MeJA 5,254%d 0,229¢ 68,6224 0,067¢
12 SA 5,259%d  0,211F 70,547 0,059
YE 5,424° 0,221¢ 51,321 0,027k
MeJA 5,018%  0,191" 60,8142 0,045
15 SA 5,327% 0,2214 62,6281 0,054¢8hi
YE 6,048 0,252* 49,9891 0,024*

3.2.3. Anh huéng ciia sy phoi hop nhiéu elicitor 1én sinh trwéng va tich
lily gypenoside ciia té bao

Cong thirc két hop t6t nhat (két hop ca 3 chat) cho lugng gypenoside
dat 103,810 mg/g khd, cao hon khoang 2,22 1an so v&i té bao khong duogc
xir 1y elicitor va khoang 2,78 1an so v6i mau tyr nhién.
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Bang 3.10. Anh hwéng ciia phdi hop cc elicitor 1én sinh truwéng va tich
liily gypenoside
Elicitor Khoi Khoi Gypenosi Rb1 (mg/g
lwong twoi lwong kho de (mg/g  kho)
(g/binh) (g/binh) khéo)

MeJA 4,958 0,1722 73,114° 0,055¢
SA 3,887° 0,122% 79,830° 0,087°
YE 4,031° 0,152° 73,767° 0,067
MelJA + SA 3,475¢ 0,106° 79,487° 0,075°
MeJA + YE 4,623 0,197¢ 77,554° 0,079°
SA+YE 4,275% 0,105¢ 98,044* 0,108
MeJA+SA+YE 4,633° 0,187¢ 103,810? 0,127¢

Két qua phan tich HPLC chdng pho cac mau thu duoc cho thay khi
xtr Iy SA (mau xanh 14), mot s6 peak co dinh ting cao, trong khi cac peak
con lai tuong dwong so voi cac cong thie xir Iy khac (Hinh 3.12). Két qua
phan tich ciing cho thiy c6 24 peak gi nhin rd & cac mau, trong d6 xir Iy
MelJA thu dugc sd peak nhiéu nhat (21/24). Mot s peak khong ghi nhan &
ddi chuing nhu cac peak c6 thoi gian luu 7,73; 8,49; 15,78; 17,03; 17,81;
38,45 hay 40 phut, day 1a cac chat khong xuét hién hodc xuat hién dudi
ngudng phat hién, va duoc ting cudng tong hop trong cac cong thic co xir
ly elicitor (Bang 3.11).

Hinh 3.12. Sic ky d6 HPLC té bao huyén phu
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3.2.4. X4c dinh mirc d biéu hién ciia cic gen CYP va UGT trong té bao
huyén phu
3.2.4.1. Phan ldp va xdc dinh dic diém ciia gen CYP va UGT

Két qua tham do véi cap mdi dic hiéu cho 12 gen theo mo t4 cta
Zhang va cs (2021) cho thdy c6 4/7 gen CYP va 1/5 gen UGT c6 san phdm
khuéch dai ddc hiéu. Trong 4o, gen CYP89A42 va UGT91A1 thé hién su
khuéch dai manh nhét. San pham PCR gen CYP89A42 (CpQN) tuong dong
99,17% v6i trinh ty mRNA CYP8942 cia cdy gido cb lam (mi sb
MT416753), ciia gen UGT9141-ON tir cdy gido c¢6 lam Quang Nam chi

tuong ddng 92,55% so v6i trinh ty tham chiéu (MN128698).
3.2.4.2. Dw dodn ciu tritc khong gian va dic diém héa ly ciia enzyme

Két qua du doan cho thiy protein CYP89A2 c6 cau tric tuong dong 26%
vai sugiol synthase cua cdy dan sam Salvia miltiorrhiza CYP76AH3. Enzyme
UGT91AI-QN c¢o chu tric tuong dong 40% voi glycosyltransferase
OsUGT91C1 (apo form) ctia Oryza sativa subsp. japonica (Bang 3.12).

Bang 3.12. Dy do4n ciu tric khong gian va dic diém 1y héa cia

enzyme
Pic diém CYP89A2 UGT91A1-QN
Gen hoan chinh (bp) - 1.460
cDNA 1.521 1.383
Chudi polypeptide 506 aa 460 aa
Khéi lugng phan tir (kDa) 58,44 52,786
Diém dang dién (pl) 7,06 5,66
Tm 55°C~65°C 55°C~65°C
Acid/base kiém kiém
Domain PRM, CBM X, PX, PLCXc, UDPGT (224-
HSF, GLUCA, BRICHOS,  443)
BACK, HPT, KNOX2,
TPK Bl binding,
ClpB_D2 small va
MoCF _biosynth
o helix 15 16
B strain 8 15
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3.2.4.3. Xdc dinh mirc dp phién md cia cac gen CYP va UGT

Ddi voi cac gen CYP, trong t& bao huyén phu cac gen CYP71BIY,
CYP86A48, CYP89A2 va CYP 9441 phién ma manh, trong khi cac gen con lai
khéng dugc phién ma hodc phién ma rat yéu. Gen CYP71B19 phién ma manh
nhét khi xir Iy SYM, ting 6,14 lan so véi dbi chimg khong xir 1y elicitor. Trong
khi d6, cac gen khéc ting mirc do phién mé 1én nhiéu lan khi dugc xir Iy véi Mela.
Gen CYP86AS tang 8,25 1an so véi dbi chimg, gen CYP94AI ting 10,01 lan va
gen CYP89A2 tang 11,14 1an (Bang 3.13).

Ddi véi cac gen UGT, trong té bao huyén phti chi c6 gen UGT73B4 phién
ma manh, trong khi cac gen con lai khong dugc phién ma (khong phat hién). Gen
UGT?73B4 phién ma manh nhét khi xtr Iy SYM, ting t6i 15,35 lan so voi ddi chimg
khong xir 1y elicitor (Bang 3.14).

33. THU NHAN VA THU NGHIEM HOAT TINH CUA
GYPENOSIDE TU TE BAO HUYEN PHU

3.3.1. Sén xuit cao chiét va ché phadm gypenoside

3.3.1.1. Sdn xudt cao chiét

Céc mau cao duoc phan tich ham luong gypenoside bang phuong
phap quang phd va ham lugng Rbl bing ky thuat HPLC. Ham luong
gypenoside dugc thé hién & bang 3.15 cho thiy mau cao chiét té bio c6 ham
luong gypenoside 1a 472,159 mg/g kho, cao hon so v&i mau cao chiét ty
nhién 1a 369,489 mg/g kho. Cac mau cao nay duoc sir dung trong cac thi
nghiém tiép theo dé d4nh gia hoat tinh.
3.3.1.2. Sin xudt ché pham gypenoside

Dé san xuit ché pham gypenoside, té bao Giao c6 lam dwoc nuéi
cdy trong cac binh tam giac 250 mL chtra 50 mL mai truong nudi cay (294
binh, chia lam 7 lan nuoi). B6 sung elicitor phdi hop gdm MeJA (50 uM),
SA (100 uM) va YE (3 g/L) vao ngay thir 6 clia qua trinh nudi cdy. Sinh khoi
khé sau khi chiét véi methanol 80% thu duoe 11,13 g cao chiét. Cao chiét
tiép tuc duogc tinh ché dé thu dwoc khoang 5.2 g gypenoside dugc st dung
dé danh gia kha nang gay doc té bao.
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3.3.2. Thir nghiém kha niing giy déc té bao ung thw
3.3.3.1. Thir nghi¢m hoat tinh gdy dpc té bao ung thw ciia cao chiét toan
phin
Anh huwéng ciia cao chiét dén dong té bao A549

Cao chiét Gido c¢b lam cho théy su tc ché phu thudc vao néng do
d6i v6i sy tang sinh té bao A549. Tuy nhién, kha ning trc ché d6i v6i dong
té bao A549 khong manh.
Anh huwéng ciia cao chiét dén dong té bao HepG2 va Huh7

Trong cac dong té bao ung thu gan ngudi, cao chiét té bao va cao
chiét ty nhién trc ché sy ting sinh cua ca té bao HepG2 va Huh7.
Anh huwéng ciia cao chiét dén dong té bao HL-60

Cao chiét té bao va cao chiét tw nhién wrc ché su ting sinh té bao ung
thu bach cdu ¢ ngudi ¢ hai ndng do cao nhét, 100 va 200 pg/mL.
3.3.3.2. Thir nghiém hoat tinh gdy dic té bao ung thw ciia gypenoside
Anh huwéng ciia gypenoside dén dong té bao A549

Hiéu qua trc ché & ndng d6 cao nhat (200 pg/mL) 1a 83,37 + 5,04
d6i v6i mau té bao va 33,76 + 2,70% dbi véi mau ty nhién.
Anh huwéng ciia gypenoside dén dong té bao HepG2 va Huh7

Thir nghiém & ndéng d6 200 pg/mL cho thay hoat tinh e ché cao
nhit trong mau chiét ty nhién (42,30 + 3,37 & HepG2 va 42,17 + 2,03 &
Huh7) ciing nhu trong mau huyén phu t& bao (88,21 + 4,87 & HepG2 va
63,11 £ 3,12 6 Huh?7).
Anh huwéng ciia gypenoside dén dong té bao HL-60

Mau té bao va mau tu nhién tc ché su tang sinh té bao ung thu bach
cdu & ngudi ¢ hai ndng d6 cao nhat 1a 200 pg/mL (c6 su khac biét c6 ¥ nghia
thong ké gitra mAu tw nhién va mau té bao). Sy ting sinh té bao ung thu bach
cau ¢ nguoi bi e ché dang ké boi mau Giao cb lam ¢ nong do 200 pg/mL
trong ca mAu tu nhién (37,80 + 3,81) va miu té bao (96,35 + 3,48).
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Bang 3.17. Kha ning trc ché cac dong té bao ung thw ciia gypenoside

Nong dd Kha niing trc ché (%, M + SD)
gypenoside MAu ty nhién MAu té bao
(ng/mL) ]

Té€ bao ung thw phoi A549

4 3,57+ 1,48 5,48 £1,70
20 8,47+1,70 8,57+0,71
100 22,86 + 1,28 53,78 £ 1,31"
200 33,76 2,70 83,37+ 5,04"
ICso > 200 94,07 £ 6,22
Té bao ung thu gan HepG2

4 8,45+ 0,46 15,04 £ 0,50
20 15,54+0,13 23,58 +£2,83
100 36,75+ 1,28 51,74 £ 1,24
200 42,30+ 3,37 88,21 £4,87"
ICso > 200 86,66 + 2,22
Té bao ung thuw gan Huh7

4 2,66 £0,12 1,53 £0,25
20 8,47 +£0,49 11,03+0,43
100 15,41+ 0,49 42,66 +227°
200 42,17 +£2,03 63,11 £3,12"
ICso >200 136,99 + 11,60
Té bao ung thw bach ciu HL-60

4 5,44 £ 0,37 4,79+ 0,18
20 10,82 + 1,19 10,88 1,75
100 17,42 +£1,37 38,46 £ 2,47
200 37,80 + 3,81 96,35+ 3,48"
ICso >200 119,30 + 5,45

*Sai khdc c6 y nghia thong ké véi P < 0,05.
3.3.3. Thir nghiém kha niing bao vé té bao tinh hoan ciia cao chiét
3.3.4.1. Anh hwéng ciia cao chiét dén khd nding cdi thién qud trinh sinh
tinh

Dich chiét tir té bao Gido cb lam nudi cdy huyén phu cai thién dang
ké qua trinh sinh tinh dién ra trong long 6ng sinh tinh. S lwong té bao dong
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tinh trong long 6ng da tang 1én dang ké (Hinh 3.21d).

Nhom chudt xir Iy nhiét c6 udng dich chiét giao cb lam tir huyén phu
té bao ¢o n6ng d96 testosterone trong mau la 3,19 + 2,65 ng/mL, cao hon so
v6i nhom chudt xir Iy nhiét c6 udng dich chiét gido ¢ lam tir cy tu nhién la
1,57 + 0,89 ng/mL.

ong sinh tinh & mé tinh hoan chudt.
3.3.4.2. Anh hwéng ciia cao chiét dén khd nding cdi thién nong dj
testosterone trong mau
Cao chiét ciia Giao cO lam gitip phuc hoi kha ning san xuét
testosterone ctia chudt stress nhiét. Cao chiét tir huyén phu té bao c6 két qua
gitip cai thién testosterone & chudt stress nhiét twong dwong véi dich chiét
cay tu nhién.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Luén 4n da x4y dyung thanh cong hé thong nudi ciy huyén phu té
bao Gynostemma pentaphyllum & quy md binh tam gidc va budc dau mo
rong 1én hé thong bioreactor. Trong diéu kién nudi cdy tdi wu, t& bao huyén
phu c6 kha nang tich iy gypenoside ¢ mirc cao (khoang 46,9 mg/g kho trong
binh tam giac va khoang 40,1 mg/g kho trong bioreactor), cho thay hé thong
nudi cdy té bao 1a hudng tiép can kha thi nham tao ngudn nguyén liéu chu
ddong cho khai thac gypenoside.

2. Céc elicitor riéng 1& va phéi hop déu c6 kha ning cam tng lam
gia tang tich liiy gypenoside trong té bao huyén phu. Dic biét, xir Iy SA don
1é ¢6 thé 1am ting ham luong gypenoside 1én x4p xi 80 mg/g khé, trong khi
phéi hop MeJA, SA va YE cho ham lugng gypenoside cao nhat, dat trén 100
mg/g kho. Két qua cho thiy ton tai tac dong hiép ddng giira cac elicitor trong
diéu hoa sinh tong hop gypenoside.

3. Cac elicitor ¢6 kha ning diéu hoa biéu hién ciia nhiéu gen thudc
hai ho CYP va UGT trong té bao huyén phi. Mot s6 gen CYP va UGT thé
hién mirc ting phién ma ding ké dén trén 10 1an so voi ddi chimg nhu
CYP89A2 tang 11,14 lan, CYP94AI ting 10,01 lan, UGT73B4 tang 15,35
lan. Nhitng két qua d6 chung té con dudng sinh tong hop triterpen saponin
da duoc hoat hoa & muc phan tir. Sy gia ting dong thoi biéu hién ctia cac
gen tham gia cac budc oxy hoa va glycosyl hoa gop phan gii thich co ché
cua sy gia tang tich lily gypenoside quan sat dugc.

4. Luan 4n da xay dung quy trinh xtr Iy cao chiét tong s6 thong qua
cac bude loai bo thanh phan kém phan cuc va ky nude, thu dugc phan doan
hoa tan tbt trong methanol va DMSO, phu hop cho phan tich HPLC va cac
thr nghiém hoat tinh sinh hoc.

5. Gypenoside va cao chiét tir té bao huyén phu Gynostemma
pentaphyllum thé hién hoat tinh sinh hoc dang chu ¥, trong d6 gypenoside
c¢6 kha ning tc ché dong té bao ung thu gan HepG2 (ICso khoang 86,7
pg/mL), dong thoi cao chiét co tic dung bao vé té bao tinh hoan, cai thién
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qué trinh sinh tinh va ting ndng do testosterone trong mo hinh chudt xur ly
nhiét.

KIEN NGHI

Cén tiép tuc mé rong quy mé nudi cay va tdi uu quy trinh san xuét
gypenoside trén hé thong pilot nham danh gia tinh 6n dinh cia sinh truong,
kha ning tich liiy hoat chit va tinh kha thi cua viéc ing dung hé nudi cdy té
bao trong san xuat ngudn nguyén lidu dugce licu.

Nghién ctru chirc nang cua cac gen CYP va UGT tham gia con dudng
sinh téng hop gypenoside, két hop véi cac chién luge xir 1y elicitor va nuéi
cdy quy md 16n nham nang cao hiéu qua san xuét gypenoside tir té bao huyén
phu Giao ¢ lam.
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