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B (GP) , BB R I (SBG) |, LA B 42 B s 48 B4 5 # %57 42 U 08 A ) (GPSBG) 4% 0.5,5,50 mg- L' %f 1fil & 14 52 240 it 0>
UL 240 6 LA R 3R 5 240 6 4 24 92 A0 D 5 SR D 86 I K BRI e Wk T S 5 R A B 2 (STZ) 25 mg- kg ™' i OB IR A0 WG R BRUASS 78 g
AU g S BEHLAY A GP 300 mg-kg ™', SBG 300 mg-kg ™", GPSBG 600 mg-kg ™' LA RIL] , F5 R HE B 425 1 R, 1ELE 8 K
W25 24 b AE 4% 0 T I3 3 ) 2 AR SEFE A, I BRI A2 i A o 45 58 :SBG 5 mg- L™ AT X 4L w5 B 0 660 1M 4 PN B2 40 g ECV-
304 K (P <0.05) JEhN—S LA (NO) HEp (P <0.05) , )il 52 I 41 a3 55 (P <0.001) ; GPSBG 5 mg- L ™" A S6F 475 5 it 40 il
ECV-304 44 (P <0.05) 38— %4 A& (NO) ZE il (P <0. 001) (AR A e H K (GSH) ZKF- (P <0.001) 79 7EJI , 10 il % 1 4 i
BFE(P <0.001);GP 5 mg+ L™" ] X H H,0, M l.0 WLATHE L (P <0.05) 4/ NO /4 gL (P < 0.05) \F& ik GSH /K
(P <0.05) fy4EH];SBG 0.5 mg- L™ A LA 2> H,0, R8T .0 WLA0LE NO A4 i (P <0.05) , 42 % GSH(P <0.05) /K F; GPSBG
5 mg- L™ ¥yl x4 H,0, MO WLAR I AR K (P <0.05) JEH1 NO A 5l (P <0.05) (F#fik GSH /KF- (P <0.001) #4E i ; GP 300
mg-kg ™' ,SBG 300 mg-kg AT T KA PR 55 BLCo JEHE B A9 B0 (P < 0. 05) , GPSBG 600 mg-kg ™' I AJ 3 3 (&A% 1T 544 FR 955
R R H it =5 (TG) IR [ B2 (TC) 7K - LA K 036 % (P < 0. 05 3 P <0.001),GP 300 mg-kg ™' W] 5 35384 fin 11 %045 FR 5
KR A= WG K A B BT AR K A S 0 B BT S ) AR A SRS A, BRI A2 B AT Sk K 1 (P < 0. 05) 5SBG 300 mg-
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Study on the Synergistic Effect between Gynostemma pentaphyllum
and Scutellaria baicalensis in Control of Diabetic Cardiopathy
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[ Abstract | Objective: To study the synergistic effect between Gynostemma pentaphyllum ( GP) and
Scutellaria baicalensis Georgi (SBG) in control of diabetic cardiopathy (DC) , providing the scientific basis for the
clinical application. Method ; The in vitro effects of GP (0.5, 5, 50 mg-L™"), SBG (0.5, 5, 50 mg-L™") and
the mixture of GP extract and SBG extract ( GPSBG, 0.5, 5, 50 mg -L™") on vascular endothelial cells,
myocardial cells and mesangial cells were investigated. Rat model of DC was induced by high fat feeding and
injection of streptozotocin (STZ) of 25 mg kg '. The DC rats were randomly divided into GP 300 mg -kg ',
SBG 300 mg -kg ™', GPSBG 600 mg -kg ' and DC model group. The investigation groups were respectively ig
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given corresponding extracts once daily for 8 weeks, while the controls and the models were given the same volume
of sodium carboxy methyl cellulose (0.5% ). The cardiac hemodynamic indexes and serum lipids were measured at
24 hours after the last administration. Result; SBG 5 mg -L ~'and GPSBG 5 mg -L ' could compete the suppression
of ECV-304 growth in 30 mmol +L ' glucose, increasing NO generation, reduce GSH levels, compete the inhibition
of mesangial cell proliferation in 30 mmol -L "' glucose medium. SBG 5 mg+L™', GP 5 mg-L "' and GPSBG 5 mg
-L."'could compete the suppression of ECV-304 growth, increase NO generation, reduce GSH levels by H,0, on
myocardial cell. GP 300 mg kg 'and SBG 300 mg +kg ™' could decrease the cardiac index in type I diabetic rats,
GPSBG 600 mg -kg ™' could significantly reduce the serum levels of TG and TC, index of heart in type Il diabetic
rats. GP 300 mg -kg ™' could significantly increase left ventricular systolic blood pressure and heart rate, left
ventricular end-diastolic pressure, the rate index of left ventricular contraction and relaxation time, and lower left
ventricular end-diastolic pressure. SBG 300 mg - kg ' could significantly reduce left ventricular end-diastolic
pressure, GPSBG 600 mg -kg ' could significantly increase heart rate, left ventricular systolic blood pressure, left
ventricular contraction and relaxation time rate, reduce left ventricular end-diastolic pressure in type Il diabetic
rats. Conclusion: GP and SBG show synergistic effect on improving cardiac function in type Il diabetic rats. This

may be related to the effects of GP and SBG on reducing serum TG, TC in type [l diabetic rats, and their effects on

endothelial cells, myocardial cells, mesangium cells and aldose reductase.

[ Key words |

In vivo ; in vitro

AT AE SR, B DR 4 05 R L K i R TR
HZL(WHO ) 2 A5 B RUEBC B , 2 B8 B B2
ABE I 1,77 42" s o 1 BUE PR A6 5 90% LA
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L3 Ziffatk AWE40Ek (ECV-304) g 3 i
FEIERHHA R A RECC UL, 1 A b



X, A5 R 5 B By 3 I L I Y R 1) A R ATT 5

BEEBE 1 A ARk A 58 Be 20 B e b0 . KRS
EN TR i IR NE TS Ll

1.4 fU#% Varioskan Flash 43 K £ 3] 8 Wil #1 {%
(£ Thermo) ; UV-730 2 [ sh A1k M AL ( H A
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24 h J& , K RUE I T8 5T K A S8 350 mg - kg ™' R i
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x1 ERBYNSHEARETOLE N EHEMILEHE.
NO #1 GSH /K FEH MM (x +s,n=3)

- v ; NO GSH
/mg-17! /pmol - 1,7 /mg-1,7!
X} iR - 0.67 £0.07%  546.7 +23.0%  35.6 £9.1%
i - 0.36 £+0.04  696.2+31.7  23.9£11.9
GP 50 0.37+£0.23  609.9+55.9  28.9+10.1"
5 0.36+0.12  588.9+67.0  27.9+2.4
0.5 0.38+0.08  621.1+13.8  25.15.9
SBG 50 0.43+0.11"7 589.0+24.4  25.97.8
5 0.44 £0.04"”  571.4+10.0" 23.9 8.1
0.5 0.37+£0.12  602.8+64.9  29.5£18.0
GPSBG 50 0.38+0.13  556.9+78.1°  31.9 +4.7%
5 0.41 £0.02" 576.9+13.9" 31.1=+10.1
0.5 0.38+0.09  580.4 +43.9" 28.9+0.9%

TE 5B k) P <0.05,2 P <0.01,Y P<0.001 (£ 3 [[),
3.2 X H,0, Bue At m i R 2 Al
W, 7E 200 wmol - L™" H,0, 1/ 24 h J5 .0 LR il i)
AR B BT, LG B (A) BT AR, BV R
NO & & W] W44 fin, GSH % 4 W] W FEAIL, 55 1E 3 X IR
HAH LA Gt 22 5. GP M GPSBG ¥ A Xf it
H, 0, #l.Co JULZ0 2B 4 19 NO A= Jig B AR GSH
KFWER, 5 H,0, LA G IF¥ 257, 0
SBG %} H,0, .0 WL M A9 A 4 o B 8 52 i, 5
H,0, WA G2 22 55 (H W] LU > NO A i, 42
B GSH /K, 5 H,0, WA A iT#25.

®2 HRWY H,0, HEET OB MBILTE .
NO #1 GSH K ERFMm (x +s,n=3)

e i NO GSH
2151 A
/mg-L~! /pmol - L~ /mg-L~!
payiit - 0.23 £0.03”  563.6=10.0"  31.90 =5.02%
H,0, - 0.13 +0.05 650.0 £12.3  12.46 £3.83
GP 50 0.12 £0.09 608.4 £22.7"  23.46 £3.919
5 0.14+0.03"  619.3+34.6" 19.65+3.12%
0.5 0.13 £0.03 630.5+ 9.1 18.98 =4. 87%
SBG 50 0.13 +0.07 635.4+15.5  15.89 £4.93
5 0.12 +0. 04 660.1+24.2  13.87 £6.67
0.5 0.15 0. 12 625.9+ 9.1 16.01 =1.43Y
GPSBG 50 0.18 £0.03%  580.1=11.5" 23.76 6.97%
5 0.15+0.02"  614.7 £74.6"  20.09 0. 35>
0.5 0.13+0.08 632.6 +37.7  16.56 £3.01"

¥ 5 H,0, " P <0.05,2 P <0.01,* P <0.001,
3.3 GP Xk Bl R IR B /IR AR AR 0 A K B4 5
F 50 Y v A B T R A R W, 5 k)
WA e BA Geit 7 25 5% 5 SBG e GPSBG W] i 3% 1) il
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RGN M3 58, 5B LA gt aE 22 55 il GP
X e W R T AR M 200 ) B HG T S R e, 5 A R
e agitr 2. k3.

®3 GPHEHARETREABERKNKM(x£5,n=3)

2 51 Sk Ve 3 /mg - L A i =/ %

PO - 0.38 £0.02%

b - 0.44 £0.05

GP 50 0.43 £0. 13
5 0.44 £0.05
0.5 0.46 +0.03

SBG 50 0.32 £0.03% 26.38
5 0.33 £0.05% 24. 31
0.5 0.32 +0. 10" 25.92

GPSBG 50 0.34 +0.04% 22.25
5 0.37 £0. 06> 14. 45
0.5 0.39 +0. 04" 11.70

3.4 Sk 0 20 PR O IERG K B A 5% 0
30401 b I AUME R 0 R K BRU IR 55 48 B 1 52
M AR 4 AT S K BUAE T S STZ 25 mg-kg ™
J5 2 AL HAMWE Glu, TC LA K& TG KA1 SR A5 435 75
B KT, FL R4S B S G I, 5 0 IR b A S
Th222 5. GP,SBG A7 KEAL 1T AUBE FR 9 < BRIl
TG, TC K Py s AAE A8, SR LA T
Giitep 2 S (A mT A0 IT 208 BR 9 A RO I 4R By
B, SRRV A Gt 2 R . GPSBG AT i
AR T AU PR %6 K BRI T TG, TC 7K L KO JiE
e, SRR L) K SBG 4 LB A Gi it 2 5,
LA O JE i RS 4 £ T A T GP R SBG
HHT,
3.4.2 X I AU R 0 IE S K BRLCo I I 3 30 ) 2%
(IS S AL AR 2 K BRLC R AR S A sl
45 . (LVSP) T B A2 &7 5K K 3 i (LVEDP) T},
7eas N B AR Ak iR A X (E AE N (+dp/de,,, Fil-dp/
de,, ), 5T L AC A Geit 24 2 . GP nf g
im0 A8 R 5 K B0 2%, LVSP, LVEDP L) K -dp/
de,, ST 45, FEAIK LVEDP; SBG A {3 B 1% 11 2 b
PR9% K B LVEDP; GPSBG [ I 25 38 fin 11 71 % R
KB, LVSP, +dp/de,,, Mi-dp/de,,, , FE K
LVEDP, 554 & SBG 4 [t A Gt %% R,
4 g

I3 Bh 7 25 K6 2 e B0 T B I 0 S IR 1) B PR
A WA B 3 TG A 0 I A 6K i G i 45 2 e
WO RIS RE W B R o HoL A
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F4 FHRBYR TR BERRF R ARMAE. AR OCHEBHENZMm(x+s,0=10)

245 H e /mg kg ™! Glu/mmol - L~ TG/mmol - L~ TC/mmol - L ™! O EFE 0/ 2-100 ¢!
Xf 1R - 5.6+1.3% 0.6 +0.1% 1.6 +0.4% 2.8+0.3
[ % - 26.7+7.5 1.6 0.5 2.8+1.0 4.3+0.5
GP 300 24.7 7.2 1.3+0.6 2.2+0.9 3.7+0.6"
SBG 300 28.0 £5.1 1.30.7 2.2+1.0 3.8+0.5"
GPSBG 600 25.4+8.8 1.1+0.3" 2.0+0.9" 3.1£0.4%%
T SRR D P <0.05,2 P <0.01,Y P <0.001;15 SBG 41 l#HY P <0.05(F S5 F) .
x5 SR IERBERFBOBRAROCEUROENRSAZERAEM(x£5,n=10)

a5 ) HR LVSP LVEDP +dp/de,,, —dp/dt,,,

/mg-kg ! /YK/min /mmHg /mmHg /mmHg-s ™! /mmHg-s !
pogiist - 420.5 £33.2% 167.2 9.3 6.2 +1.5% 4810.3 £817.6% 3 824.4 +429.5%
it} - 254.6 £25.4 125.4 +11.2 14.7 £2.3 2261.7 +620.0 2201.7 +655.2
Gp 300 287.5 £21.7" 137.4 =13.1" 12.5 2.0 2 628.2 +339.6 2843.1 £334.6"
SBG 300 274.6 £23.5 128.7 £11.0 11.0£2.5" 2635.5 +415.0 2 600.4 £337.0
GPSBG 600 338.9 £30.0°% 151.2 £13.7%% 8.4 +2.2%% 3000.5 +500.1> 3 215.5 +354.9%%

F M2 ) BE KBl 3 B R AR O R R SR R
(HRV) 0 3had 3 iz ghiif g AR | it H 8 7 2 g 5
W ORGSR 2 3k 8 BF 5 & K RUE
RS STZ 2 A Jm, Moo 8 B AF 18, .0 IE T e
ZH

WE5E 2 B, W PR O E R 19 K A R R 5 it Ak
P05 22 0 T 30 6 1% 1 48 W S 2R 7 ) A i
T ZR RES 40 0 346 i K Dy R G I A N Z A o
— 7 TH 1o AR T B0 3 S AR A 405 B0 B 40 i T BE A2
P, 53— Jr i eh T ER R A0 i g 5 5 T RE Y S 2
1 20 B A0 35 S5 B W 1 2 K 7 W AR A
BB 2 B0 5 15 R A A A BRI AL 1 A
FE ) B0 LR D 2 2 2F Ak, 45 R 5 300 T &
ik SR D BE Y Z Bt o T 22 o0 B I T M 1 3 ke
RKINEE [ 02305 01 B A A A i O A
S o AT R S B AT RGN 28 RE i R PR e
B AE S A B PR A 280 A LA SR RS B Y A
B R BT IR AE T, #EI0 F AR S B s A R
g R 2 E KN T RIBEMERA XS, A5
S 28 JREHE AN B L H X T A X I P B 40 Y
5, (A AT RABE T H GSH /K B X 4T H,0, X0
JULAH B A 45340 , B AIE NO A= 8, 38 i GSH 7K 5 X 55
BEPR I 28 40 A %) 348 5 AR TG W] S R o 5 8 W 1A
PR AT I DR e K R JUE 8 50 38, B
i I ZSRE PR K BRC R A2 S s TR e & & Tk R
JE 2 2 WA B RT ki R AR AL R R AR BRI 22 & A

5K R I 5 R s g e i kT AR IR e K BRI 2 g
(9 PR T T BE 15 H B A P S L RO i 2 &
SRR R DI G o A i 2R 2 5 B sk
00 ) P R A D P o AR T 9 S B T T i
B ECV-304 A= K 38 NO Az il B IR GSH K
B A 410 2 S P B, B AT A I Y
DR R SR JUE i 80 B 7 28 T 5K R U T 5 4 7 o
Xt I RLARE PR R B JEE 2 R 19 £ 4 1 T i 45 L g
X R BREGS TA Bz 200 AR R Y Y AR o DDA G
WFFTAE A W - oA R O 20 B 4 U % A B 440
JHO L LA L % 2% 5 200 M 1) LA I AN AR TR, —
HAFAE—E WA A T 5 T A B3 I BB PR K Bl
INE Ve A e & D A G ST IR o
AR 7 %8 7 7K R 300 T 45 5T 2 B B S 40 ) 2k 1
AT, 3T BE S B4 BB H A AR IT 2R PR K B
1 TG, TC AV #, I BETE 9 Bz 20 g .0 L4
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