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Effect of total saponins from Gynostemma pentaphyllum on free fatty
acid metabolism of type 2 diabetes rats and its mechanisms

of improving insulin resistance
ZHAOQO Tao,LE Jing, LI Chuanjing, LIU Ailin
( Department of Endocrinology of Xiaogan Ceniral Hospital ,Xiaogan ,Hubei 432000, China)

Abstract ; Objective To investigate the effects of total saponins from Gynostemma pentaphyllum ( GPS) on free fatty acid metabolism of
type 2 diabetes and its mechanisms of improving insulin resistance. Methods ~Eighty rats intraperitoneally injected 40 mg « kg™ strepto-
zotocin and given high fat diet for building model of type 2 diabetic rats with lipid metabolism disorders. Fifty model rats were randomly di-
vided into model group(n =10) ,metformin group(n =10) ,GPS low-dose group(n =10) ,GPS moderate-dose group(n =10) ,GPS high-
dose group(n =10). After four weeks intervention with metformin and different doses of GPS, fasting blood glucose (FPG) ,glycosylated
hemoglobin (HbAlc) ,free fatty acid ( FFA) , triglyceride ( TG) ,total cholesterol ( TC) ,low-density lipoprotein cholest ( LDL-C) , high
density lipoprotein cholest( HDL-C) ,insulin (INS) ,HOMA-IR,HOMA-B, QUICKI were measured. Results Compared with the normal
group , apoptotic indexes( AT) in the model group and low GPS dose group,were significantly higher (P <0.05). The Al of each treatment
group were significantly reduce(P <0.05). The AT of GPS high-dose group and metformin group were significantly lower than the middle
dose group (P <0.05). There was no significant difference of Al between the GPS high dose group and the metformin group (P >0.05).
FPG,HbA,C,FFA, TG, TC,LDL-C,INS and HOMA-IR levels were higher than normal group,while HDL-C, QUICKI and HOMA-B in
model group were lower than those in the normal group,showing statistically difference differences (P <0.05). After the intervention of
metformin and GPS,FPG,HbA,C,FFA,TG,TC,LDL-C,INS and HOMA-IR in each model group were significantly decreased compared
with those before intervention,while HDL-C,HOMA-B and QUICKI significantly increased (P <0.05). Correlation analysis showed that,
HOMA-IR exhibited a significant positive correlation with FPG,HbA,C,FFA TG, TC and LDL-C and a significant negative correlation
with HDL-C and weight( P <0.05). Conclusion Total saponins from Gynostemma pentaphyllum can lower the occurrence rate of the in-
sulin resistance of type 2 diabetes,which the mechanism is involving improving dyslipidemia and hypoglycemia.
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¥ PR ( diabetes mellitus, DM ) J2&—Fl K iR 5 &
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I o DM RIS o B A4 AS [ ] 43 Sy O b S Y, OH:
2 BOBEPRIE (T2DM) (LB BRI A G E80% ~
90% M, wr Bk ( Gynostemma pentaphyllum) X /4 8
AZ LM S5 A TH R %R
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W PRI K , AR 2 B2 0 58 I GPS HAT [
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( b XU A R A BR 2 | #1645 1409202) 5 3
B e R & (R st g A W LR ST B, 4T
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ma A F)) ;GPS Sy & B i), ARSI k2 IR
SCHk[4] .
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25 4 J8), 1E O R 2 2 T A v R, AR A Al
K25 T IR o i )
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(HDL-C) ;R F§ ELISA 3246 0 3 25 5 7 R (FFA)
SR P AR 2 PP AG B Y DF A e 5 2% HIK 40 45 £ (HOMA-
IR) ,HOMA-IR =[FI(mU - L™") xFPG(mg - dL™")
17405 5 3% ] 7 5t JiR 15 2% UM A6 I 45 %5 ( QUICKT )
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1.5 it HiE L SPSSIS. 0 it i 174583t
SO THRGERIA & £ 5 Fea, Z4LIH] F AR T B
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*1 GPS WEAKRES B Al =0

ZH 5 B3 X AV (% ,x *5)
IEHH 10 1.08 +0.39
TR ZH 10 2.21 £0.53%
T HXUIRA 10 1.07 £0.23"
GPS i it 20 10 1.39 £0.36*
GPS "4 10 1.15+0.37"
GPS ik 4 10 1.07 +0.30"
ARG FAH 14.359

P 0.000

W HIERWALILE, P <0.05; SREIRIZ K4, P <0.05; 5 —H
MUIRZH L, P <0.05,

GPS T-Hi)5 , & Bi% 4] FPG 7K FF1 HbA,C 7K 45
TR RIS, Z R A Zi2EE X (P <0.05),
W22,

2.3 GPSW&AKRR FFA RIS =W £
ZE TN A R SRR 2 R A Gt (P <

0.05) . PPN L EITFLE & FEBIERE : 5IEH
He, BRI 4 KRR FFA (TG TC FIl LDL-C 7J<$i’>3
B S8 7+, HDL-C B (g FEAIR, 3422 R A e il 24 & &
(P<0.05), 2 —H ORI [F 7 & GPS T g,
FFA TG TC F1 LDL-C /K% 1 1 fif 3 B 8 [ 1%,
HDL-C fy7K~ P51 Wi 4 B 8 -, ¥ 252 R A i1t
FREX(P<0.05), %3,
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At L (P <0.05) , fHEM M L A]: 5
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f5 , HOMA-B 1 QUICKI W] W B#AI%, 22 R A it % 2
(P <0.05), 24 —H XIF A6 5] 5 GPS + i
J&i , INS .(HOMA-IR Fl 1 Fi iy £ B 8 FRAK, 2 55 F
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%2 GPS W ZEKXREFRE . FPG UK HbA, C H’JEfl]rJ/r £

Bl A R i/ g FPG/mmol - L HbA, C/mmol - I
ERH 10 355.35 +37.82 4.72 £1.05 4.52+1.24
BRI 10 271.59 +33.82° 24.51 £8.35% 8.94 £2.15°
— IR 10 250. 16 +31.52° 12.11 +4.97% 5.15+1.67"
GPS fi5) 20 10 255.00 +22.95° 20.06 £3.57% 8.14 =1.73%
GPS rhrf| e 10 255.13 +£25.05° 16.32 +3.16%* 7.38 +1.54%
GPS =5 541 10 247.89 +22.58" 13.03 £2.50%™ 6.03 +2. 11"
AR F A 19.673 22.727 9.690

P1E 0.000 0. 000 0.000

T HIER AL, P <0.05; SHRA L, P <0.05 ;5 2 F SUIR4L L4, P <0.05; 5 GPS (K ik 41 b #e, P <0.05,

£ 3 GPSWKAKR FFA &mnaa'ﬁfun/x s

215 RE/ A FFA/mmol - L TG/mmol - L~! TC/mmol « L LDL-C/mmol - L~ HDL-C/mmol - L~!
EHH 10 0.69 +0.13 0.35 +0.06 1.35 +0.08 0.49 +0.04 2.19%0.13
R 2] 10 1.12 £0.14° 1.58 £0.17° 2.72 +0.19° 0.72 +0.05° 1.02 +0. 33"
TR 10 0.71 £0.21° 0.51 0.08 1.54 +0.27" 0.57 +0.04% 1.87 +0.46™
GPS ikl w21 10 1.06 £0.15% 1.23 £0.12% 2.43 £0.95% 0.65 +0.07* 1.21 £0.16™
GPS il 2 10 0.92 +0.08* 0.88 +0. 10" 2.02+1.03% 0.60 +0.08* 1.45 +0.15%
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FENRAMAT F Y 16.472 192. 052 7.073 22.526 24.772

P1{H 0.000 0. 000 0.000 0.000 0.000
T HIEW AR, P <0.05; SEMLI A, P <0.05; 5 ZH SUIRAL AR, P <0.05; 5 GPS K B4l H 4, P <0.05; 5 GPS Hr|&i4]
Hs, P <0.05,
=4 GPS 33 T2DM AR INS REBERME XIGIRAIZN 7 =
H5| B R INS/pg « L' HOMA-IR HOMA-B QUICKI
EH 4 10 0.81 +0.07 2.17 +1.01 5.65+1.12 0.38 +0.01
TR 2 10 2.21 +0.53° 3.73 £0. 85° 3.28 +0.96° 0.30 0. 02°
IR 10 1.05+0.13" 2.64 +0.94" 5.46 +1.24" 0.37 +0.01"
GPS L5 it 2H 10 1.92 £0.20%° 3.22 +0. 87" 3.97 £1.09% 0.32 +0.03*
GPS 4 10 1.65 +0. 17 2.80 +0.99" 4.59 +1.01% 0.34 +0.04
GPS ) ik 4l 10 1.27 £0.25%d 2.59 +0.84" 5.46 +0.87" 0.35 +0.01
AR F AL 39. 665 3.514 8.322 16.651
P 0. 000 0.008 0.000 0. 000
TEGIER AR, P <0.05; SHRA L, P <0.05 ;-5 = F XU HLz, °P <0. 055 5 GPS R4 H e, 'P <0. 05555 GPS w4

e, P <0.05,
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2.5 HOMA-IR 5k & &.FPG, HbA,C, FFA,
TG.TC.LDL-C HDL-C gyt o A Hs
B4t S 5%  HOMA-IR 5 FPG HbA,C .FFA TG TC
1 LDL-C 28 @ (% 1E A 56, 5 HDL-C {4 i 2 2
S R A DG, B 22 A G2 L (P <0.05) , I
%5,

#&5 HOMA-IR 5{&E .FPG . HbA,C.FFA TG TC,
LDL-C HDL-C {48 &7

HiH {4 95% CI P{a
A -0.9572 -0.9939 ~ -0.731 1 0.001
FPG 0.950 5 0.422 3 ~0.996 8 0.013
HbA, C 0.984 2 0.773°9 ~0.999 0 0.002
FFA 0.949 3 0.412 1 ~0.996 8 0.014
TG 0.982 7 0.754 4 ~0.998 9 0.003
TC 0.955 6 0.467 1 ~0.997 2 0.011
LDL-C 0.967 6 0.5829~0.997 9 0.007
HDL-C -0.9418 -0.996 3 ~ —0.351 4 0.017
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e EBAME M. DFS0 o 0 B N8 s R AT LA 5
0 2 0 5 R o s B ) B AR T e R
i 0 A R T VR S R R E AR L ARG
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QUICKI /)N, JiR & RSP B ™ &, (E e 5
HOMA-IR JG 5" ASBFSE R F JB % 25 7K F  HO-
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FPG .HbA,C FFA TG . TC .LDL-C # HDL-C,z5 % g
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