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1. X4y dung duogc quy trinh nudi cdy té bao huyén phu ciy Gido cb lam. trong
binh tam gidc v6i moi trudng 1ong MS bd sung 2,0 mg/L KIN va 0,5 mg/L IBA, ty 1€
méu 3 g/50 mL moi trudng, trén may lic te do 1ic 120 vong/phit.

2. San xuit gypenoside théng qua nudi cdy té bao huyén phi ¢6 sir dung elicitor.
Khi st dung elicitor don 1€ thi ham lugng gypenoside dat cao nhét 1 79,721 mg/g kho
khi xir Iy v6i 100 pM SA sau 6 ngay nudi cdy, gip khoang 2 lan miu tu nhién. St dung
phdi hop ecicitor thi két qua tdi wu nhét khi két hop ddng thoi ca ba loai elicitor cu thé
la: MeJA (50 pM), SA (100 uM) va YE (3 g/L), ham lugng gypenoside thu duoc cao nhét
dat 103,810 mg/g kho va ham lugng Rb1 dat gia tri cao nhét 13 0,127 mg/g khd.

3. ba danh gia dugc mic d§ phién ma cia 12 gene tham gia vao qua trinh sinh
tdng hop gypenoside trong té bao huyén phu cdy Gido cb lam duéi anh hudng cua cac
loai elicitor khéc nhau. Gene CYP8648 ting 8,25 lan, gene CYP94A] tang 10,01 lan va
gene CYP89A2 ting 11,14 1an so véi dbi ching khi dwoc xu ly MeJA. Gene UGT73B4
phién m& manh nht khi xir Iy SYM, ting 15,35 1in so v6i dbi chung.

4. Xéc dinh dugce kha ning béo vé té bao tinh hoan chudt cia cao chiét té bao cay
Gi#o ¢6 lam: tang kha nang sinh tinh va tang nong d9 testosterone trong mau chudt xir ly
nhiét.
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II. NOVEL CONTRIBUTIONS OF THE DISSERTATION

1. For the first time, a suspension cell culture protocol for Gynostemma
pentaphyllum (Thunb.) Makino was established. The optimal Erlenmeyer-flask culture
conditions comprised basal liquid MS medium supplemented with 2.0 mg/L KIN and 0.5
mg/L IBA, at an inoculum of 3 g per 50 mL medium and a shaking speed of 120 rpm.

2. For the first time, a gypenoside production procedure based on elicitor-assisted
suspension cell culture was developed. The maximum gypenoside content reached 79.721
mg/g dry weight following treatment with 100 pM SA after 6 days of culture, approximately
twofold higher than that of the natural sample. When the optimal elicitor concentrations were
combined MeJA (50 pM), SA (100 pM), and YE (3 g/L) the maximum gypenoside content
reached 103.810 mg/g dry weight, and the Rb1 content reached a maximum of 0.127 mg/g dry
weight.

3. ranscription levels of 12 genes involved in gypenoside biosynthesis in Gynostemma
pentaphyllum suspension cells were evaluated under different elicitor treatments. Under MeJA
treatment, CYP8648 increased by 8.25-fold, CYP94A41 by 10.01-fold, and CYP8942 by 11.14-
fold relative to the untreated control. UGT73B4 showed the strongest transcription under SYM
treatment, with a 15.35-fold increase compared with the untreated control.

These results indicate that elicitors markedly upregulated transcription of CYP and
UGT gene groups. CYP genes catalyze oxidative modifications of the triterpene backbone,
generating intermediates required for subsequent glycosylation. UGT genes catalyze sugar
conjugation, the terminal step that determines gypenoside formation and accumulation.
Therefore, concurrent induction of both CYP and UGT genes suggests strong activation of the
triterpene saponin biosynthetic pathway under elicitor treatment, consistent with the
experimentally observed increase in gypenoside content.

4. For the first time, the testicular cell protective potential of Gyrnostemma
pentaphyllum cell extracts was reported. The suspension cell extract exhibited protective
effects on testicular cells, enhanced spermatogenic capacity, and increased blood testosterone
levels in heat-treated mice.
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