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Effect of Erxian Decoction on Myocardial Microvessels and Hemorheology in Ovariectomized Rats

JIANG Yan-hua, WANG Yu-han, LIU Yan-jun, XIANG Li-hua, ZHANG Zhi-guo’, CHEN Yan-jing"
(Institute of Basic Theory of Chinese Medicine, China Academy of Chinese Medical Sciences,
Beijing 100700, China)

[ Abstract] Objective: To observe the changes of myocardial microvessel density, microvascular
endothelial cell morphology and hemorheology in ovariectomized rats and explore the interventional effects of
Erxian decoction. Method: Thirty-two healthy 10 week-old female SPF SD rats were randomly divided into
sham operation group, model group, estrogen group (estradiol valerate, 0.18 mg-kg') and Erxian decoction
group (9 g-kg'). The rats were intragastrically administered 2 weeks after ovariectomy, once a day for 16

weeks. Sham operation groups and model groups were given equal volumes of purified water. After 16 weeks of
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administration, the cardiac function was measured by noninvasive ultrasound cardiogram (UCG), CD34 in the
myocardial tissue was tested by immunofluorescence staining to measure the microvessel density, the
morphological structure of microvessels of myocardial tissue were detected by transmission electron microscope,
the levels of estrogen (E,) in rat plasma were detected by radioimmunoassay, the levels of endothelin-1 (ET-1),
prostacyclin I, (PGIL,) , thromboxane A, (TXA,) , endothelial growth factor (VEGF) , and von Willebrand
Factor (vWF) in rat plasma were detected by enzyme-linked immuno sorbent assay (ELISA) , four items of
coagulation was detected by blood coagulation analyzer, whole blood viscosity and plasma viscosity were
detected by hemorheology. Result: Compared with sham operation group, the ejection fraction (EF) decreased
(P<0.01), the left ventricular short axis shortening rate (FS) decreased (P<0.01), and the left ventricular end
systolic volume (LVVols) increased (P<0.01), myocardial microvessel density significantly reduced (P<0.01),
the endothelial cells were swollen and the cytoplasm was cavitation, E, in rat plasma decreased (P<0.01) ,
ET-1, VEGF, vWF increased (P<0.01), prostacyclin I, /thromboxane A, (PGL/TXA,) decreased (P<0.01),
plasma activated partial prothrombin time (APTT) decreased (P<0.01), fibrinogen (FIB) increased (P<0.01),
whole blood viscosity, plasma viscosity, and cassone viscosity increased (P<0.01), whole blood high-cut, low-
cut index, and red blood cell (RBC) aggregation index increased (P<0.05) in model group. Compared with
model group, EF and FS increased (P<0.05), LVVols decreased (P<0.05), myocardial microvessel density
significantly increased (P<0.01), the endothelial cell edema was improved, and transport vesicles were clearly
visible, E, in rat plasma increased (P<0.01) , ET-1, VEGF, decreased (P<0.01) , PGIL/TXA, increased
(P<0.01) , APTT increased (P<0.01), whole blood viscosity, whole blood high shear relative index, RBC
aggregation index decreased (P<0.05), Kasson viscosity and plasma viscosity decreased (P<0.01) in Erxian
decoction group. Conclusion: Erxian decoction increases myocardial microvessel density, protects the
structural integrity of microvascular endothelial cells, improves its endothelial secretion function and
hemorheology in ovariectomized rats, and protects heart function.
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Table 1 Effect of Erxian decoction on weight and level of plasma

E, in ovariectomized rats (X£s,n=8)

4151 /g kg! S5 /g E,/ng-L"!
[EERZN - 324.25+7.89 10.39+3.49
R A - 390.13+11.742 2.84+1.032
R 1.8x10 344.00+5.45% 7.52+1.20%
y(ih77] 9.0 358.50+8.07% 8.44:+2.24%

T 5T AR L # DP<0.05,2P<0.01; 5 85I 2 11 48 Y P<0.05,
Dp<0.01(E2~717) .
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Fig. 1 Vaginal smears of rats in sham operation group (Giemsa

stain, x100)
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Vaginal smears in rats after ovariectomy (Giemsa

B AR K B EF W 35 FE IR (P<0.01) , FS i B
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Table 2 Effect of Erxian decoction on cardiac function of ovariectomized rats (x+s,n=5)

W4 B fig &k hng
A lE/gke! EF/% FS/%
LVIDs/mm LVPWs/mm LVVols/pL LVIDd/mm LVPWd/mm LVVold/pL
BFA - 77.87+£3.44 48.12+3.61 3.91+£0.34  2.89+0.20 66.91+13.50 7.54+0.46 1.82+0.43 302.87+42.58
FoL R - 64.36+£2.662  36.44+1.93Y  4.49+£1.30 3.45+£1.97 114.38+£21.182 7.20+1.63 1.96+0.50 320.05+47.35
MR 1.8x10* 71.17£4.91%  41.94£4.00 4.32+£0.38  2.67+0.42 84.83£17.71)  7.44+0.44 1.70+0.35 294.20+38.57
iy 187 9.0 70.45+£3.94%  41.31+£3.37Y  4.34+0.28  2.54+0.26 85.72£12.67Y  7.41£0.32 1.61+£0.30 290.93+28.18
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Fig. 3 Effect of Erxian decoction on microvessel density of myo-

cardial tissue in ovariectomized rats (IF, x400)
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F3 MW EMERRONBMERENIZN (i+s,n=6)
Table 3 Effect of Erxian decoction on microvessel density of

myocardial tissue in ovariectomized rats (x+s,7=6)

215 4k /g kgt A VAL A8 5% B /A
P A - 213.63+32.16
LT - 53.15+19.442
W R 1.8x10 105.70+22.14%
11} 9.0 118.04+21.53%

IR B JL AR L A PAY B K i A B 0 L Jg R, e A
PRI, 3 g /L3 W i) L o LIRS 4

B4 Az 32 50 5 ok RO BLaCs AL I B B 4 A B R I (G 4
HLBE, %15 000)
Fig. 4 Effect of Erxian decoction on morphological structure of

microvessels of myocardial tissue( TEM ,x15 000)

3.7 X2 K R 2% ET-1, VEGF #1 vWF Y 52
M SRR, B K BRUm 2K ET-1, VEGF
M vWF 3 T 5 (P<0.01) ; SRR 4 L d, i &
ZH K RUMLSE ET-1 A1 vWF B 52 % 4IK (P<0.05) , VEGF
i 3 BRI (P<0.01) , il 7 41 K BRI 2% ET-1 A0

Fo6 AliHITEINE KR MBI RN (X+s,n=8)

VEGF i 3 1K (P<0.01) , vWF £ B AR 3, 0 5
RUZH A 22 S e g it i L. Wk 4,

x4 Z{UiHWEMEKRRME ET-1, VEGF F vWF B I (3+s,
n=8)

Table 4 Effect of Erxian decoction on level of ET-1, VEGF and

vWF in ovariectomized rats plasma (x+s,n=8)

A% FlHE/g-kg' ET-1/mg-L'  VEGF/Mmg-L' vWF/ug-L"'
IEERN - 103.93+19.35  35.04+10.12 9.30+3.06
e - 177.22+11.59  82.45+12.382  30.33+2.81%
MEBZE 1.8x10%  128.01£26.929  54.11420.609  15.10+8.35%
iz 9.0 115.468.159  62.08+9.139  17.05+3.75

3.8 X200 E KRNI PGL/TXA B S5EF
AR Y] H B, B AL 41 K B JK PGL/TXA, W 3 % AIX
(P<0.01); 5B 4 Lb A, M 3% 28 20 R BRI — Al
H AR PGL/TXA, W & T+ (P<0.05) . W3S,
£5 ZMWiHXEMEARME PGI2/TXA, BRI EIE (3+s5,n=8)
Table 5 Effect of Erxian decoction on level of PGI,/TXA, in

ovariectomized rats plasma (x+s,n=8)

41 51 ik /g kg! PGL/TXA,
BFA - 0.81+0.19
R - 0.32+0.04%
W R 1.8x10* 0.69+0.32%
(I} 9.0 0.64+0.20%

3.9 XF e BP KRB M U AR 5T R4l
bb A, BRI ZH APTT & 35 F# 1K (P<0.01) , FIB & & 7t
#(P<0.01),PT, TT A MG H5ERFARAL
2R ICG T B S SRR LA, MR AR
Z Al 4 APTT 2 J+ 5 (P<0.01) ; PT, TT # A JF
A FIB # AT BRI R 34 (0 S AT L 35 25 7 1
TGt L. WEe6,

Table 6 Effect of Erxian decoction on four items of coagulation in ovariectomized rats plasma (x+s,n=8)

2 5 F /g kg! APTT/s PT/s TT/s FIB/g-L"!
i F A - 31.08+3.01 16.68+3.10 37.05+5.11 0.60+0.12
] - 26.18+2.90% 13.85+0.50 36.95+4.70 1.44+0.562
W R 1.8x10* 32.69+1.939 15.75+0.51 37.45+0.76 0.74+0.07
vy (l1Y7) 9.0 31.30+4.319 15.81£2.61 37.58+1.08 0.73+£0.08

3.0 X REPE R RIMBRZE SR EmE SRR

YL, BRI 25 VIR AT W A i 352, RAAREBE
1L 3% 5 BE 35 5 2% Tt i (P<0.01) , 42 IfiL =5 D) 45 %k, &
AR D) 5 %0, 200 20 i 2R 4R 45 B0 I8 T i (P<0.05)
5B R A LA, VR 2 U (200 s7) TR R 4 I
. 64 .

JE WY B A (P<0.05) , <A Z BE | Il 3¢ 26 i Wl 25
il (P<0.01) ; — iz 4 Y1 (30 s F1 50 s) , i V)
(200 s™) T g 4 it 2 3 B 8 & A (P<0.05) , 4 il 75
YIHR X 48 B3, 20 40 A 5 45 48 40, A F B S i 3R F
JE 24 B PR (P<0.05,P<0.01), W7,
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x7T ZMHMEPERRENFHEMMBHENZIN (F+s,1=8)

Table 7 Effect of Erxian decoction on whole blood viscosity and plasma viscosity in ovariectomized rats plasma (X+s,n=8)

I &L B /mPa- s FREE WRRE  SARE A0S 2oty
- /g'kg" 1! 51 30 57! 50 ! 200 s /mPa-s /mPa-s SRR LiiBSEiR LiiBSEiR
BFR - 47.46£6.72 16.83+2.45 7.44+0.80 6.32+0.62 4.61+0.40 3.14+0.20 1.31£0.03 10.49£1.27 3.43£0.38 36.12+6.82
IR —  61.35£5.962 20.51+1.54? 8.72+0.492 7.35+0.382 5.28+0.262 3.55+£0.262 1.35+0.022 12.28+0.70" 4.02+0.30" 46.61+4.66"

MEFLE  1.8x10* 56.11+2.41 18.89+£0.70 8.03£0.20 6.75+0.15 4.81+0.09” 3.19£0.07% 1.2940.02% 11.38+0.30 3.71£0.13 42.99+2.25

Al 9.0 51784673 17.77+1.77 7.79+0.509 6.60+0.389 4.79+0.229 3.2420.119 1.29+£0.02 10.75£1.099 3.65+0.149 39.5145.19
4 itig S AL R, Al B MEECR AR AR S R

ULAE R, BEAR I 4o P CMD B R i, s R
R S5 Z J1 OB X PR B R AR T R e A
Fri, 1R E AN F Iz O e K GOE 22 i
W5 0 WUHEAT 40 0 52 460 1) B 52 3% O, P9 B 440 M
L5 e, R e K OO B ) T 2 OC H
H T, CMD PN iz [ A5 2 Bt Rl PRI 55 A B0 F
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KA [, CMD 5 KT BRI A % D)6
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PR ER B 5 Z A 2R S 5 8 R s
FESE RS T A —E R L BRI T HRT /932
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Al AN R AEE TR VHRE CRERT Y I
R AR, AT LA 3E Sk AR B BH I ] 42 b0 BH DA 2
PR 8 BEL Hir A 285 2% 5%, DAAS B b 9 T AR I o vk
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W I A TS R R, PGS AT I T, TXA, & 46
M5 B, W BA R E R, N k8 PG,
WD TXAME & FTE PGL/TXA, i AH X -4, — 5
T A A2 G AE BE 28, i EE CMD 5 o5 — 7 T 14 568 1L /)N
T P AT LA B SR A T B A I PR B 5 L 5 R T
M, e A CMD™2 AR kg5 SR R B, e R
KM vWF i VEGF 55, Z 11137 fig % FE A i 2
vWF fl VEGF., vWF N K2 70 W6, J2 1045 9 B2 448 i
T A6 DL KA 47 1) B AR AR, N B AN R A 45 I o
HvWE K2 BT BT, A S i/ B i) G R 2R
£ 08 1M AL T BERAS . VEGF MUFR L4 1
HZ BB 5 0 A A 0 0 L AR 1 D R A 2B R
A A A 4520 AIROK P19 VEGF HLAT A 3k 1 45
i LA B A 3E R AR K i R P i s K Y
VEGF A& % fi 1 56 i 5 A 25, 388 fin Gl it 857 1% 3 38 e
S TR A 5 A I A R R AR S SR 2B
HERRUH BN B2 A3 D BE S 8, Al o T
Sy WDy RE V- I A R 4R T S AT I/ B R AR
TE—EFREE ok 7 CMD, SACZ B398 R 9,
TEEAEEA R LA N R TR N R AT 4 4
AR R D B SR T BB 4R M NO T %
R A0 R . Y A RE 8% T & PG
TXA A, P 5K 56 ik, 384 i i 220 0 ARk R A B
Pra /R TR AR . — o B L AR T AR S
5 v Al B AR RCR o

6 100 Y I 25 S o, 2% B SRR BRI 2K APTT 4
T, FIB KOV Fh i o IV I8 728 2 A I 235 SR b b o, 2%
B 55 B4 I 286 B o SR R R R 4T 400 it R 4R 48 BT
1R o % B 2 S BRI I b R R A i Y
BEHG N o 3X 5 AR 525 rh 2% B 81K BRIl 2 vWE
TXA, K TF i — 50, vWFE Fl TXA, fE % 75 S 1 /Ml
R B IR AR S ot /Nl A I I N A T R R
e v S5 RS 1) T AR b, 1T LA R s o I VR v
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B i B BE L R 2T AN M TR AR R R Al
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2 A5 0 T 3 g At g A% Bl 3% 2 U B K Rt Vi v
RS e b R (LA HE— DR E

2 Lk, 2% 0 BE K B0 LR I A % RIS
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