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Study on Improvement Effects of Different Proportions of Total Ginsenoside of Ginseng, Total Glucosides
of Moutan Cortex and Paeonol Containing Serum on HUVEC Injury Induced by H.O;
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ABSTRACT OBJECTIVE: To study improvement effects of different proportions of total glucosides of ginseng (TGG) , total
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glucosides of moutan cortex (TGM) and paeonol containing serum on the injury of human umbilical vein endothelial cells
(HUVEC) injury induced by hydrogen peroxide (H.O.), screen the optimal proportion and investigate its mechanism. METHODS :
The rats were randomly divided into blank group (distilled water) , TGG group (TGG, 2.025 g/kg) , TGM group (TGM, 4.05
g/kg) and paeonol group (paeonol, 1.08 g/kg), with 12 rats in each group. They were given relevant medicine twice a day for
consecutive 7 days. 1 h after last medication, the blood samples were collected via abdominal aorta to prepare drug containing
serum. Using survival rate of HUVEC as evaluation indexes, different proportions of TGG, TGM and paeonol containing serum as
factors, Lo(3') orthogonal test was designed to optimize the optimal proportion of 3 kinds of drug containing serum. HUVEC were
divided into blank group, model group, TGG group, TGM group, paeonol group and optimal proportion group. Except that blank
group were treated with relevant medium, other group were treated with 1.2 mmol/L H.O. to induce HUVEC injury, and then TGG
group (volume fraction of drug containing serum was 0.000 5% ), TGM group (volume fraction of drug containing serum was
0.000 5% ), paeonol group (volume fraction of drug containing serum was 1% ) and optimal proportion group were intervened with
drug containing serum. The levels of LDH, NO and ET-1 in cells were detected by microplate method and ELISA. RESULTS: The
optimal proportion of drug containing serum were TGG 0.000 5% , TGM 0.000 5% and paeonol 1% . Compared with blank group,
the levels of LDH and ET-1 were higher in model group (P<<0.01), while NO level was lower (P<<0.05). Compared with model
group, the levels of NO were higher in TGG group, TGM group and optimal proportion group (P<<0.01), while the levels of
LDH and ET-1 were lower (P<<0.05 or P<<0.01). Compared with TGG group, TGM group and paeonol group, the level of LDH
was lower in optimal proportion group (P<<0.05 or P<<0.01) , while the level of NO was higher (P<<0.05 or P<<0.01).
CONCLUSIONS: TGG and TGM combined with paeonol can significantly improve HUVEC injury induced by H.O., and the
mechanism of which may be associated with the decrease of LDH and ET-1 and the increase of NO.

KEYWORDS Total glucosides of ginseng; Total glucosides of moutan cortex; Paeonol; Combined use; Drug containing serum;

Proportion; Human umbilical vein endothelial cell
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2 HEEHER
2.1 TGG.TGM . F K Epry#l&
2.1.1 TGGil# #1840 g NS Z5M eSS , fin 5%
HT0% 1 CBE 1 h BRI K, BR L h, 08, UE
A1 28 OISR I e 4 s FEAN 1 A5 B 9 280K AE 5 R R
B, g, U8 4 000 r/min B0 30 min, FiERGE K
FLIR BRAR R , R FHZE 8K (5% LBE . T0% L1 .80% £,
P L (DI 70 % S BER R LI , Ve 40 Jliise 6 45 I,
RIf8 TGG 57.11 go 1 g TGG HIX4F 52541 31 g, Hirp A
SRR i HN0.148% NS B Re 4 0.119% |
AZ BT Rb T HHN0.262% o
2.1.2 TGM il % #5700 g4t P+ 256 M e s,
70% AR 2 UK, DR [mTe 22 JC sk Jo v 4 s n 1 F i
A ZE IR KT S IR T B, b g, 8 4 000 r/min 25
0 30 min, b IF RS R ALK R AE , MR FHZE 1K (5%
LT 40% T 80 % L EEGENG, 910K 40 % BRI £
ML, W40 IR A Y, BIAS TGM 22.85 g 1 g TGM A
T 30.63 g, AT R 9.1% 0
2.1.3  FHEERHI & K 700 g 4L PEE 2R R RS L
7 LIWZEIEK R /K8 A ZR L, R 2 W e T 457 1k
TNBR B 7% H R T UKAS A A8 h, 1 g, TS 4ET
40 CTFUE T4, RIS S 8.58 g 1 g FHEZ AR T
SR 2544 81.6 g, PHEZ By 5 52 1.23% o
22 BHENEE
22.1 TGGIHEW FREL“2.1.1"3 F TGG 3 & 806 mg,
FEIBIKIARTE i , 1l 2 T iV B 31 mg/mL VA -
222 TGMIEW FREL“2.1.2" W F TGMIZ & 1 716
mg, ZE B 7K A A% , 45 00T 52 R B Ry 66 mg/mL 1Y
W o
223 FREBYAMK  FREC2.1.3750F PR By K 57.2
mg, JILA 26 mL 5% f4 5 B BE4F 4 R B, il 45 sl it
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2.3 KREHMBFENH &

K BRI 73 R 28 LA (ZE 187K ) \TGG 4 (TGG,
2.025 g/kg, # B2y it , T [F) . TGM 41 (TGM, 4.05
g/kg) FHEBYAL (P B, 1.08 g/kg) #4512 H, £4H KR
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BRI Y 1R, ELG257d, RIRGZ 1 hG, B
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FLUEAR I, 4325 3 TS F —80 CIRAT o
24 HtEFIE

KGR SPSS 19.0 BEAFGE 407, - K
Phx + s 2o, SRR 2R 07 22 50 W, 5 2255 R I LSD
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2.5 H0.iEEIRERTHIE

K MTT 3500 156 H.O. 19 38 BEMR JEE , Bk X 4%
A KW HUVEC, #% 2.5x10° mL ™' #2270 96 FLAR , B4
W6 AL,5%C0O,.37 CHiFF 24 h, 73 MA 0(ZE 1) |
1.1,1.2, 1.4, 1.8 mmol/L H.O. F & 10% & 4 IfiL & 1Y
DMEM £ 5508, 5555 24 h J5 43 90 A 20 uL 5 g/L MTT,
RiFR 4, 35 EIEW A 150 uL DMSO ‘% bR ER
10 min, FEEFRAY 570 nm 40 5E W ¢ (OD) i 3154
HMAFTE R o AT R (%) = B0 4 OD fi/%s 14
ODfEH*100% . #53F:, H.O. ¥R FE7E 1.1~1.8 mmol/L i},
Bl HLO. R B2 A3, 4 A7 35 AN sl ), 15 9] HL O,
XTI A BTER . 565 8 AN 60% 24
() 1.2 mmol/L AV i A BB 1) HLO. ¥ i
2.6 TGG.TGM .7 K ERA 201K EMITHIE

HUVEC L) 2.5%10° mL ™" $ Fl F 96 fLH 55 7% 24 h
Jei B R As 4L (15% 25 TS ) HEAILL (15% 75
ML +1.2 mmol/L H,O,) . TGG A~ [f] 45 24 He J&F 41 [/ FH
¥4 0.000 1% .0.001% .0.01% .0.1% 1% .10% (% TGG
I3 (25 PR MR 28 159% , T [A])+1.2 mmol/L H.O.]
TGM A [F] 45 245 e 2 2H (PR FR 43855 0.000 1% ,0.001%
0.01% .0.1% 1% .10% I TGM IfiLi5+1.2 mmol/L H,O.)
FH B Wy AN [R) 265 245 e P 4 (AR R 5385k 0.000 1% .0.001%
0.01% .0.1% . 1% . 10% 19 F+ K B I ¥ + 1.2 mmol/L
H.O.,) 540 315 1L, 5555 24 h 5 , MTT 2460 OD i 3F:
T MAETE R, 455, 525 gLt , BRI Z 240 A7
TR E RN (P<<0.01) ; SEAIAH H AL, TGG & 4HAFE
R TR (P<<0.05) , H 3 25135 4 0.000 1%, 41
MO FETE R H 5 s TGM 0.000 1% .0.01% .0.1% 1% HAF
6 %0 FH 5 (P<<0.05 3 P<<0.01) , A& 25 M3 K
0.000 1% i, 4 A3 % A e s 2 87 0.000 1% .0.1%
1% HIAETE 2 8 2 TS (P<<0.05) , B & 25135 7 1 % 1
AT B s . P, TGG . TGM JF R I Fe i 2 2k
JE 4351124 0.000 1% .0.000 1% 1% ., TGG.TGM . F}K
T AN R 26 25 W T A LA T8 R e 25 SR L3R 1
2.7 EXRWIFESHMBERMEL
2.7.1 1ExEE ARPE“2.67 R TGG(A) . TGM(B) .
PR B (C) B 25 MV AR FR A B L, DA LA 3% 56
PEANFE bR, 1T Lo (3") 1E 22 1K, 7 356 75 24 1L 385 e fC B
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*®1 TGG.TGM.FAEBAEGHRE THMFERNESR (xt5,n=3,%)
Tab 1 Results of survival rate of HUVEC after treated with different concentrations of TGG, TGM and paeonol

(xxs,n=3,%)

bl

MR, %

0 0.000 1 0.001 0.1 0. | 10
sAdl 100.00 +4.420
fR 7663310422
TGG4 97800+ 1271° 875403169 05.153£4.671° 92.500£3.902" 91.820+6.306" 94.020+2.804*
TGMA 89.150£0331° 76.123+4.658 8.060£2312° 8231741561 79467+ 1921° 134343373
FHEBA 85.6105.690° 76.680%3.994 7692044512 82.003+1.755" 89.16340.720° 78.720£2.895

T SO AR, * P<0.05, % *P<<0.01
Note: vs. model group, *P<<0.05, **P<<0.01
o HZR SRR 2, IES it 545 R W3,
Zo TR L 4.
Fx2 EHR5KFE

Tab 2 Factors and levels

k¥ ik
A(TGG), % B(TGM ), % CUTER), %
1 0.000 05 0.000 03 0.5
2 0.000 1 0.000 1 1
3 0.000 5 0.0005 2
F3 EXRWIZITSER(n=3)

Tab 3 Design and results of orthogonal tests(n=3)
F5 A% B,% C,% MR, %
1 1 1 1 755
2 | 2 2 84.0
3 1 3 3 82.5
4 2 I 2 8.0
5 2 2 3 78.0
6 2 3 1 78.0
7 3 | 3 87.0
8 3 2 1 80.0
9 3 3 2 95.0

K 2420 155 2335

K 2390 2420 2020

s 2620 2555 2475
R 230 135 285
=4 FESWH
Tab 4 Analysis of variance
FHERE BEET Az % F P
A 104222 2 52111 4368 0.022
B RNV 2 16.361 13.698 0.068
C 135.389 2 67.694 56.674 0.017
R 2389 9 1194
212 SERST MHER IR AGER, DIANHAFIE AR

RV TR bR , 25 PR 28 X8 240 A7 305 238 1) 5 ) SORAR TR R
C>A>B, A, C [H 2 XT 21 i A7 15 R A 2% 5% i (P<
0.05) , ¥ IR AR A K AsBCoAE R 1% 24 M3 e
it . (TGG 0.000 5% ,TGM 0.000 5% , F} 2 1% ) o
2.8 INIFIRIE

F5242.7.27 T T e A 2 25 M35 e FE VEA T 3 YR IR TIE
5o 25, 3 kI i A I A7 1S R 500 95% . 92%
90% , F& IR A 1 24 IV L LU AR B, M4
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29 HMEESHMBFORILIER T4 LDH . NO ET-17K
FRNE

YL 2.56%10° mL ™' $EAN T 96 FLARIG IR 24 h ), 43
has A (15% 25 [ IMYE ) MR (15% %5 F ML E+1.2
mmol/L H,0.) . TGG#H(0.000 5% ) .TGM#H(0.000 5% ) .
FPHRZ A (1% ) SeAERC EL A, B AT 543, 23l AT
N 2N, A 24 h)E W ARG % B3R, FeAH ¢
TR S SRR 4 Ff b 3 Vi H LDH . NO 1 ET-1 [ 7K
S B LHAM LDH NO ET-1 /KA g 45 5 036 5.,
x5 KAMMELDH NO ET-1 K EHMELER (x+5,

n=>5)

Tab 5 The levels of LDH, NO and ET-1 of cells in

each group(x*s,n=>5)

Ei] LDH,U/L NO, pmol/L ET-1,ng/L
IR 2679318 7+849804 10.196 1+0.784 3 135599+1.1224
it 3495.863 7+ 94398 9** 6666610392 2* 2816410913+
TG4 3209.761 6+ 54939 5* 11372507843 192763+1.793 6"
TGM# 3250121 7486994 1* 9.8039+03922° 20149841805 8°
FHEEAL 3356.6910+72.953 8 8235306792 208318426337

R LA 2914841 8+36.600 8" 12.156940.392 27 173912417139
e Ha A4, P<<0.05,P<0.01; SR Fbis, * P<<0.05,
**P<0.01; 5 TGGH . TGM 4 S}z By #H i, *P<<0.01
Note: vs. control group,*P<<0.05,*P<<0.01;vs. model group, “*P<<

0.05,**P<<0.01;vs. TGG group, TGM group, paenol group,“P<<0.01

H 225 Al A, 5725 [ F i, AR 4 41 g LDH \ET-1
JK- 583 TH R (P<<0.01) ,NO /K F- AR (P<<0.05) ; S
RIZ 55, TGG 41 . TGM 41 | f A e Hb 41 40 i NO 7K
B (P<<0.01) , LDH ., ET-1 7K 3 # A% (P<<0.05 & P<
0.01); 5 TGG 4L . TGM 41 . P+ R Wi 41 Ho 4, B L lic b4l
4 ifg LDH /K 3F 5 ik , NO /K 3F 1 1 (P<<0.05 8 P<
0.01), ET-1 /KAl A5 BEAK A B B, (HAR IR B GE T 24 11
3 Tt

LDH /2 AL BE A i — P 22l , TS 4 i
A EH R UA R RE G . LDH /E 0 40 o i i
AN A SZ A A AT BE R G, LDH 3G AT s i 2 g A
FRA5LA3 , LA T %) R o, T () 42 s e FIL PR 1 A 40
FEUT, NO FIET 2 P Rz 20 R s 0 7R A = 1 A8 3 1
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Wi . NO HA 3 i 45 - WILET 5K, 3900l it /)il 2R 4
DL A P Rz 200 B3 78 4 4 5 BT-1 2 0 4 1M 45 9 ok
L A 0 A e LA B A, 2 5 R e I
) K HE LR JE bR T LR UACAR IS 1, i RE 12 a2 I b i
A MW A QA I 2 LR B B b IR R
PR,
I35 24 B~ 2 T AR 2 1 — R v 25 52 F
TR LR T T AR U 18 R BUE £l Wl A
A A HES SR AR P R, FEIROR BLUE 24 s i T 2 B
SRS, HRCHEE R 2 AR P R i AR 2 B R A B
AR, HEBR T 25K R 2 T A 2, AR e B HLR
2PN ARWFSE R A H.O. 5 3 37 HUVEC #6
PRl FH TGG  TGM JF R By 7 24 i35 5 FH 1 HU-
VEC #7540 H , 40 ML A7 6 22 B B 75, 1511 TGG . TGM .
PRz M HAT e AR5 Ve . IR v, 8Tt
(¥ A 25 L BTE G TR1 B 1 TGG . TGM L FH 1, i 4%
TRA LM NS IF B AT 3 & Bl il 48 5 24 I3 oE
U, WA D E R TGG . TGM . J Bz i) AS [5] it B % HU-
VEC 4 Mu 38455 (5% ), T SRAS- e 0 7 25 s e L 5 28
1E AR I8 A5 Y B Al B 24 L3 Bd He i TGG 0.000 5%
TGM 0.000 5% FFEz B 1% 5 BARFC Fb 3 i 7 HUVEC 2
MIAFTG 2%, 7] B 5 R LDH  ET-1 /K F- &% 52 25 NO 1 B
AT Ko
25 E Rk, TGG . TGM. . J+ J 1 B 45 1o X HoO. 15
S HUVEC #i5 5A R cs e/, th T2 4t
KRG, F0A5 1 & 25 M3 rh T e &2 T k2 ik
O3 8 R AR R I SR 2 sk TR
HAEHA X TGG . TGM 1+ 2 B 7% 2 i3 1Y e A e He
EAT R Mg i 4B, DA S R o UL i 245 P it 3K
e i
S ik
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