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Effects of gypenosides on mouse splenic lymphocyte transformation and 

DNA polymerase Ⅱ activity in vitro 

LIAO Duan Fang，LU Ning，LEI Lin～Sen。，YU Lin，CHEN Jian—Xiong 

(Department of Pharmacology， Hengyang Medical College， Hengyang 421001' China； 

。Department of Pharmacology，Beijing Medical University，Beifing 100083'China) 

AIM ： To study the effects of gypenosides 

(Gyp) on lymphocyte transformation and 

DNA polymerase l activity． M ETHODS： 

Lymphocyte transtormation response was tn 

duced by concanavalin A and lipopolysac— 

charides respectively． The acti~rity of DNA 

polymerase Ⅱ and DNA synthesis were as 

sayed with TTP and 。H]TdR incorporation 
respectively in mixed lymphocyte culture test． 

RESULTS：Gyp 2．5— 20 mg L一’enhanced 

splenic T and B～ eel1 transformation． in 

creased the DNA synthesis and potentiated the 

activity of DNA polymerase Ⅱ． Howerer， 

Gyp > 40 mg L— showed contrary effects． 

CONCLUSION ： Gyp regulated lymphocyte 

transformation and DNA s3tnthesis by regular— 

ing DNA polymerase I activity． 

KEY W ORDS Gynostermma pentapay ： 

saponins； DNA polymerase Ⅱ ； lymphocyte 

transformation； mixed lymphocyte culture 

test 

Gypenosides(Gyp)are the active ingredi— 

ents of Gynostermma pentephyltum ( Family 

Cucurbitaceae)with 82 saponins identified，of 

which the prineipa1 saponins C3，C‘，CB，and 

C12 are similar to ginsenosides Rb，R3，Rd，and 

F 3，respectively in structure． Gyp could in— 

crease the splenic plaque forming cell(PFC) 
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response to SRBC in cyclophosphamide— 

immunosuppressed mice． It improved the im— 

mune function in S1 80 tumor—bearing mice， 

jntensified the PFC response to SR／3C in corti— 

costerone treated rats ． and increased IL一2 

production of splenoeytes in both normal and 

immunosuppressed mice caused by cyclophos— 

phamide ． The present research was to 

study the effects of Gyp on lymphocyte trans-- 

formation，DNA synthesis and the activity of 

DNA polymerase Ⅱ of splenic lymphocytes． 

M ATERIALS AND M ETHODS 

Drags and chemicals Gyp (purity 90．8 )was 

kindly provided by Pro{CHEN Xiu， Department of 

Pharmacology·Hunan Medical University． 

Concanavalin A (Con A)and lipoDolysaccharides 

(LPS)，Sigma Chemical Co． [ H]TdR (851 TBq 

mol。。)and[ H]TTP (1110 TBq mol )．Shanghai 

Institute of Nuclear Research．Chinese Academy of 

Sciences． dATP． dCTP． dGTP and dirhiothreitoJ 

(DTT)，Boehringer M annheim ． Fish sperm DNA， 

Shanghai Institute of Biochemistry，Chinese Academy 

of Sciences． RPMI l640，JR Scientific．Inc． 

Mice Inbred C57BL．／6J and BALB／c mice， t， 

竿 、 (20 2土 s 1 3 g1 were purchased from Depart- 

ment of Experimental Animal，Beijing Medical Univer- 

sity． 

Lymphocyte transformation response (LTR) 

LTR waB assayed by method of[|H-TdR incorpora 

tion ． Cultured splenocytes with Gyp (2．5— 80 mg 

L )were incubated with Con A (25 ttg．／wel1)or LPS 

(6．25~*g／weH)for蟠 h． Then， H3TdR (14．8 
kBq．／we]1)was added and cells were harvested for dpm 

count with liquid scintillation counter． Results were 

expressed as the relatire proliferation imiex (RPI)： 

RPI=dpm (drug)／dpm (contro1)× 100 
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M ixed lym phocyte calture test A 96 well plate 

Was d for cell culture． Each wel L contained 4× 10 

mixed splenocytes and drugs Splenocytes~-ere incu— 

bated in humidified atmosphere containing 5 CO at 

37 C for 3 d． Ten hours prior to termination- 

_nH]TdR (14．8 kBq／wel1)was added． The RPI，a 

parameter of DNA synthesis．was calculated as above． 

Enzyme preparation and assay Extraction and 

assay of DN A polymerase I Were carrie4 out accord 

ing to oar previous method “． One unit of enzyme ac— 

tivity was defined as 1 ttmol L of TTP incorporated 

into acid—insoluble materials h一 at 37 ℃． 

Statistical analysis All data were expressed as j 

士 s，and the singnificance[3etween groups waB tested 

bv AN0VA． 

RESULTS 

LTR Gyp < 10 mg L augmented the 

T— and B—cell transformation stimulated by 

Con A and LPS，respectively，as shown by an 

increased rate of[。H3TdR uptake． Howev— 

er，Gyp > 40 mg L— inhibited their transfor— 

marion (frab 1)． 

DNA synthesis and DNA polymerase Ⅱ 

aetivty of lymphoeytes in MLC Gyp< 20 mg 

L enhanced DNA synthesis and potentiated 

the activity of DNA polymerase I． while 

> 40 mg LI1 had a contrary effect(Tab 2)． 

3Fab 2． Effects of gypeno~sides oct DNA synthesis and 

DNA polymerase Ⅱ activity of lyrephoozes． 一6， 

j= j． > 0．05， P< O．05， P< 0．01 contro1． 

DISCUSSlON 

Gyp can increase antibody and IL一2 pro— 

duction of splenocyte．potentiate the activity 

of NK cells and enhance splenic lymphocyte 

proliferation induced by Con A and LPS “  

vivo“’ Gyp induced a simultaneous 

response of immune system and neuroen— 

docrine system in rats抽 vivo as shown by an 

increase in the lymphocyte proliferation to Con 

A with a decrease of hypothalamic nor— 

epinephrine and plasma cortieosterone t which 

suggests that the immunomodulation of GYp 

Tab 1． Effects of gypenosides oll T-and B-ceil transformation． ^一 6． 士 

甲 > 0．05、 P< O．05． P< O．01 v contro1． 
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Gyp > 40 mg L had a contrary effect． The lationships with h ofh㈣1 i⋯ d 。p Lenic 

immunomodulating effect of Gyp is very simi norepinephr L d p【Ⅻ a cortico~terone in raf． ． 

1ar to that of the ginseng root r Panax Chin J Phar⋯ ol Toxi ol 1992~6：254 8· 
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M ixed lymphocyte culture test is a model 7 B
ertazzon】u，s nIn L M ，Pedrah G，GIuI。1t。E， uzzo 

for specific immune response in which T cells F
． Fa【asc hI A，spadmi S v⋯i tLo f DNA p。lrmeras 

act as responders and B—cell or macrophages es—a and 0 du ring prolonged stimulation of human]ymph~ 

carrying alloantigens (M HC antigens)on their — eyztes· Pro~Nat]Acad Bei USA 19761 73：785 9· 

membranes serve as stimulat。rs ． The T 一 牛 _，口 
。I1。 d。 o bl toid t formatio ，DNA 绞股蓝总皂甙对体外培养小鼠脾淋巴细胞转化 

synthesis二d pr。lifer ti。n in the pr。cess． 及DNA多聚酶 活性的影 霉 c ．' 
There are several enzymes responsible f。r the 廖端芳，鹿 宁 雷林生 

， ： 剑雄 
DNA synthesis of lymphocyte ， of which 瘫磊 ，研室，衡阳42lo01，中国； 
DNA polymerase i assumed 。he the most t北京医科大学药 教研室

， 北京100083，中国) 
important one． Present results demonstrate 

，、 

that Gyp could promote the rate of[ H]TdR 目的：探讨绞殷 蓝总皂甙对淋 巴细胞转 化和 
uptake by lymphocyte and the enzyme activity／ NDA多聚酶 Ⅱ活性的影响

． 

“ Y ’ “ ‘ g that the effects of 方法 ：采用 C
57BL／6J和 BALB／c小鼠淋巴细 

0玎u A： ：he lw 。 orrel ati．v 胞混合培养及淋巴细胞转化实验，按[sH]TdR 
Gyp in reased the’DNA synthesis。f pleno一 和 TTP掺入法检测 DNA合成和 DNA多聚酶 

cytes hy enhanci g DNA p0lyme e I activi— I活性- 

ty and prom。ted the trdnsformati。n 。f im 结果 ：小剂量 Gyp(2．5--20 mg L_‘)促进淋 巴 

munocompetent cells．1eading to potentiation 细胞转化 ，并提高 DNA 多聚酶 I活性 ，促进 

ofthe specific immune response． 淋巴细胞 DNA合成，而大剂量 Gyp (>40 mg 
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