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[ Abstract ] Objective: To investigate the evolution of cardiac function and blood pressure in
ovariectomized rats and the effect and mechanism of Erxiantang. Method: 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 Erxiantang group (7.5 g-kg™'). The rats were intragastrically administered 2 weeks after

ovariectomy, once a day for 12 weeks. Sham operation groups and model groups were given equal volumes of
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purified water. At the 4" week, 8" week, and 12" week after administration, the cardiac function, blood
pressure, and levels of estrogen (E,) in rat serum were measured by non-invasive ultrasound cardiogram (UCG) ,
tail artery detection techniques and radioimmunoassay. The levels of endothelin-1 ( ET-1) and angiotensin 2
(Ang II ) in rat serum were detected by enzyme-linked immuno sorbent assay ( ELISA). The cardiac morphology
and apoptosis were detected by hematoxylin-eosin ( HE ) staining, electron microscopy and Terminal-
deoxynucleoitidyl transferase mediated nick end labeling ( TUNEL ). Result: Compared with sham operation
group , the ejection fraction ( EF) decreased and the left ventricular end systolic volume (LVVols) increased in the
model group at 4" week after administration (P <0.05). There was no significant difference in cardiac function
between the groups at 8" week. The left ventricular end diastolic diameter (LVIDs), LVVols, left ventricular end
diastolic diameter ( LVIDd) , and left ventricular end diastolic volume (LVVold) were significantly increased in the
model group at 12" week (P <0.01). At the 4" weeks, 8" week and 12" week, the systolic blood pressure
(SBP) of the model group increased (P <0.05) and showed an increasing trend, and the diastolic blood pressure
(DBP) did not change significantly. At the 12" week, the levels of E, in serum decreased (P <0.05), ET-1 and
Ang Il increased of the model group (P <0.01). The cardiac myofibrils were irregular, some myofilament was
broken, and mitochondrial palsy was disordered, broken or disappeared, and cardiac apoptosis increased (P <
0.01). Compared with the model group, myocardial contraction and diastolic function were significantly improved
in Erxian decoction group, and blood pressure was decreased. The levels of E, in serum was increased (P <
0.05). The levels of ET-1 was decreased (P <0.05), and Ang Il in serum was significantly decreased ( P <
0.01). The mitochondrial morphological structure was improved and the cardiac apoptotic rate was significantly
decreased (P <0.01). Conclusion: After the ovariectomy, the rats showed a series of pathological changes such
as decreased heart function and increased blood pressure. Compared with the decrease of heart function, the
changes of blood pressure appeared earlier. Erxiantang exerts its intervention on cardiac function and blood
pressure in ovariectomized rats by regulating E, , blood active substances and cardiac apoptosis.
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Table 1 Effect of Erxiantang on body weight of ovariectomized rats

at different time points(x £s,n =8)

i ) R iR/ g

26 51 Jarka"! A s -
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R2 ZWARAHAEAXNEMEXRROIIEENHM (2 £5,n=5)

Table 2 Effect of Erxiantang for 4 weeks on cardiac function of ovariectomized rats (x +s,n=5)

, Al W T B Gk IE
A /g kg™ : EF/% FS/ % LVIDs/mm LVPWs/mm LVVols/pL LVIDd/mm LVPWd/mm LVVold/pL
RFAR - 73.08 £6.65 43.75 £6.53 4.01 £0.54 2.16 £0.17 72.08 £20.61 7.12 £0.24 1.38 £0. 13 265.76 £20. 63
A - 64.80 £5.01"  36.80 +3.68 4.80 +0.69 2.17 £0.31  110.22 £35.76" 7.57 +0.71 1.37 £0. 18 307.31 £61. 56

MEMZE 1.8 x10°*  75.83 £5.07Y  46.14 +4.87 3.87 £0.48 2.69 £0.25"  66.08 +19.45% 7.18 +0.38 1.54£0.25  271.52 +32.09
—flm 7.5 72.57 +5.717  43.30 £5.22  4.2520.35 2.52+0.32 81.42+15.24  7.50 +0.24 1.46 £0.22  299.27 +21.26

£33 ZMARAS AXNEMEXROIIEENFM(x£5,n=5)

Table 3 Effect of Erxiantang for 8 weeks on cardiac function of ovariectomized rats (x +s,n=5)

) A W4 30 I B

A /grkg ™! EF/% FS/ % LVIDs/mm LVPWs/mm LVVols/pL LVIDd/mm LVPWd/mm LVVold/pL
RFEAR - 69.96 +2.23  40.66 +2.00 4.18 +0.27 2.05+£0.08 78.03 £12.09 7.05+0.53 1.33 £0.05 261.05 £43.72
i - 71.57 £5.95 42.46 +5. 14 4.29 £0. 54 2.10 £0.15 84.23 £24.84 7.44 +£0.36 1.31 £0.13  293.75 +31.54

Wi 1.8 x107% 71.54 £6.25 42.43 £5.69  4.28 £0.45 2.20 £0.14  83.46 +£20.81 7.44 £0.30 1.36 £0.07  293.85 £26.36
(1177 7.5 66.69 +8.13  38.46 +6.16  4.63 £0.69 2.01 £0.01 101.54 £35.77 7.50 £0. 41 1.31 £0.08  299.75 £36.82

F4 ZWWFARBE 12 AXNEMEXRONBEMNZI (v 5,0 =5)

Table 4 Effect of Erxiantang for 12 weeks on cardiac function of ovariectomized rats (x £s,n=5)

- 5 W 45 2y R FF 5K TR

A /g-kg™! EF/% FS/% LVIDs/mm  LVPWs/mm  LVVols/uL.  LVIDd/mm  LVPWd/mm  LVVold/pL
MFA - 72.33+3.84 42.71+3.33  3.98+0.36 2.19+0.15 69.86+15.29 6.93+0.42  1.39£0.12 251.15 £34.57
iy - 69.75+2.55 40.87 £2.21  4.68 +0.18% 2.17 £0.12 101.53 +9.16* 7.91+0.31% 1.29+£0.06  336.72 +29.19%

Wi 1.8 x10°* 71.68 £2.94  42.46 +2.53  4.57+0.46  2.24+0.08 96.68 £21.47 7.92 %0.60
—lim 7.5 72.11 £4.63  42.71 £3.99  4.18 £0.40> 2.21 £0.15 78.66 +17.25% 7.29 +0.27%

—_

.41 £0.09  339.27 +56.67
.31 £0.05  280.38 £22.59%

—_

£S5 ZiFEPEXRBRAERESAMLEOEFHFME(x£5,n=8)

Table 5 Effect of Erxiantang on BP and HR of ovariectomized rats at different time points(x +s,n =8)

H & SBP/mmHg DBP/mmHg
ik ,,
/gkg 48 8 Ji 12 )4 48 8 JH 12 )4
IPEN - 121.75 +8.53 125.19 £10.36  129.20 £6.32 97.61 +8.44 94.40 £6.65 99.98 +5.98
157 - 129.98 +5.31")  134.05+6.71"  141.19 £15.37" 98.88 +3.81 99.95 +7.64 104.15 +10.23
I R 1.8 x10°* 118.04 £7.05 129.25 £5.33%  126.16 +7.61%  87.33 £3.61* 101.93 +3.83 94.13 +11.51
= 1Y) 7.5 123.19 +8.65 118.89 +6.46%  119.73 £9.07"  94.86 +6.49 92.29 +7.09% 94.68 +6.52
=S MBP/mmHg HR/bpm
215 i
/g-kg 4 8 Jil 12 Jd 47 8 Jil 12
MFA - 105.56 £8.20 104.59 £7.28 109.63 £5.45  409.96 +37.15  378.89 £27.91  397.11 +36.99
it - 109. 14 +3.40 111.30 £6.95"  116.29 +9.78  384.48 £50.66  372.41 £33.04  368.34 £56.75
9% % 1.8x10°* 97.58 £3.60%  111.00 +3.95 104.69 +10.18% 376.60 £52.72  355.70 £31.80  375.56 +27.21
=y (377 7.5 104.18 £6.74 101.06 +6.07%  103.01 +6.66% 400.96 £26.90  371.24 £45.99  399.55 +57.74

.1 mmHg =0. 133 kPa,

KU T AL T ERBOM, WEEE, TN UESO7 BE, BUREDIR B EHRS AN R, P AR A

FURHAR B BCHRSN RS R T e i RE BHZ B WL BRECE s Al AR T8

WA, B R IR D A R R ERAL R, RERTLIEESR B, 7 E N R R

ML A /D, A b B 20 M 22 40 O it P A 5 SR o b R R S b B, IR AR E A A

PR MEM R AR R e i WE (P <0.01),  WER, ARECE . LSRR L G0 S0 R R R

TE A LA A, TENRY R, TE AR SR Tl LR R TR E T E IR AN
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K BA — A ERCR AR R, WLk 6,
10

K6 _HMEMEXRRFERENHM (v £5,1=8)
Table 6 Effect of Erxiantang on weight of uterus in ovariectomized

rats(x £s,n=8)

20 51 FlE /g kg ! FEBE/ g
BFAR - 0.547 £0.073
LY - 0. 086 =0. 028>
W =R 1.8 x10°* 0.192 +0.051%
(i) 7.5 0.123 £0. 030

3.5 X2 R K BUR R B[] a3 K, ET-1 Al
Ang Il FHEMsEm S5ERFARAE, 5254 8
JEI S B R BRI B, RO I8 B 48 124 25 SRS
koD s 4 2 12 R R ] K R T B, A b
(P <0.05),Ifi# ET-1 F1 Ang IT & & 23 i (P <
0.01); SRIAIAL L, MEM R 4 KR R E, & &
WEW M (P <0.01), Ml ET-1 & & (P <
0.05) ,Ang Il &&= BEFWA(P<0.01); = flzd

AT AR BRI C.MERE D ARG (F 2 ~4 )
Bl XN ERRFEALRETHHZM(HE, x50)
Fig.1 Effect of Erxiantang on uterine pathologys in ovariectomized

rats( HE, x50)

KRB E, &8 (P <0.05), ET-1 & & >
(P <0.05),Ang Il & 4 B 9> (P <0.01), DI L
SERFRWT, Al Al 3G 0 2% 09 SRR RIS B, &,
BORF 9 THERCER ; Al m] /> i3 ET-1 F1 Ang
I BOR SR Y . R T,

RT “MWFMNEREXREATERESME E, ,ET-1 # Ang I EEHF M (2 £5,n=8)

Table 7 Effect of Erxiantang on level of E, ,ET-1 and Ang Il in rats serum at different time points(x +s,n=8) ng-L~!
EZ
21 5 Fl i/ g kg ! ET-1 Ang Il
4 JH 8 JH 12 J
BFEAR - 10.58 +5.03 12.30 +6. 62 9.58 £6.52 77.44 £16. 89 62.38 +10.98
Y - 6.98 £0. 67 6.72 +1.09 5.61 +1.40" 154.99 +43.99% 86. 11 +14.59%
R 1.8x10°* 8.38 £2.84 13.50 £9. 55 14.01 £1.319 111.24 +43.27% 53.40 +11.24%
—Al 7.5 7.04 £0.58 8.87 £3.47 10.32 +3. 60 109.10 £33.91% 61.76 +19. 17"

3.6 LB R Ze 0 JULEH 2 PR AR B S e
MG HLHE Bt 7 5F B 82 0 JJL TUNEL e (o n]
A BT AL IR B WU 20 HE 51 R0 3 e o L
20 B HE 5 R S BT L O LA B L 22 8 5, LT R
T8 T , 2R A 52 B sl 190 1 | 2ok p I 52 8, 4ok
RS 15 WA T i K O WU BV AR Ry A e AR i A 5 5
BT A HE A, A5 20 K B JUURR S0 Jey A R i, o0
JUUE D = A At 25 4 ) o 48 A, T DL 40 A% [ 4 0
JULET 2 W 28, 38 JUL 22 Joy ok A 5 ik, e Hr R U5 A 5
ik WL S0 T A M 2, A TR RO T
(P<0.01) ; 54 R 2H PE A5, Ml I8 4R B0 LA 20
WA, O LR A AT 25 45, J ke 1) B A4 0 UL 4
M LZZ HES B 57, 2hh PR IR 58 B | 2ROk AR U85 035 A
Te W S K, o0 SV 0 T 20 B b U AR BO B
(P <0.05) ; —Ailiizm 2 K B0 IURE SC B2, O UL 46 Y
F 28 40 8] JoT 384 A 1 0 B, 0 JULADL 22 5 A 20 2
- 58 -

56, SRR IR 52 B | 2R A U5 45 4 0 A5 20 2 5 AR , >
LZHZ 08 T 40 e 0, P T B 3 F I (P <
0.01), WLE?2~4,%8.
4 itig

EUEBE 2 22 0], CVD 9 % %5 F0 A I K 26 30 L5
BA B AT K TG A7 R 25 5 0 L o i L vk
RIRHRIAL, G R L2 g TR 17275 4 28 )57 %
TR TN R 2 ~6 453 B A5 2 R B 2R 1
Stk H AT, ot e AR B 0 D BE S X —
B4, BN I PR AERI BT ST B8 . A BFSE s SR 3%
BT, AF 4 M 0 JIE 45 6 % T g R A AR
P G BTV AR, e ) Lo LI S
BE T W, I VAR, &7 5K T REDIGE . 38 A BF 5 R WA
o0 25 J5 Lot H A 0 T R A b0 R O R
PR R EF S5 4545 T Fe B0 VLI 45 3 B 5 i 3
Bl AH 36T AR .00 T REE AL (9 JE R BT A0 I,
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B2 Z“iaMEREXREZCNARREBEZTHAZ 0 (HE, x
400)
Fig.2 Effect of Erxian decoction on left ventricular pathologys in

ovariectomized rats( HE, x 400 )

C D
B3 ZWiaMEMNEXRREZOCNBHUEMBZN (BB, x
25 000)

Fig.3 Effect of Erxian decoction on left ventricular ultrastructure

in ovariectomized rats( TEM, x25 000)

Hh B BRSNS R S R Y B B HLRE
RV AEM 2 A IE R R A R ET . BT
HRT 9 UK 7 0 B 2 B 0% 0 760 41 0 4% J0E RS . <
i 5 B 2 9 B, M AR B b YA I L e A D R
Hp RN B 7 A LSS R R R B R R
B, A7 D RRE A L2 0T Sk 2, LUk B R
TR B, 4207 o BH A5 30 B 0%, RN TR 48, A LA
B E T T I -3 - B0 S R S, X AR R
HA BAF RV L, 72 8T o M AR I 4
a7,

TEAR WS I o, K BT R B T B L R 4
AR I BB LT B, 45 532 W1,k L PR O S50 B i

B4 ZfliAxEIMEXRZLZECYEAET M (TUNEL,
x200)
Fig. 4 Effect of Erxian decoction on left ventricular cardiac

apoptosis in ovariectomized rats( TUNEL, x 200)

F8 ZMiHXEMERRAEECANMIBTIEBMRI (2 +5,n =8)
Table 8 Effect of Erxian decoction on cardiac apoptotic rate of left

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

2090 Fl /g kg ! JT-i8 5/ %
B FAR - 10. 46 2. 51
s - 24.46 £3.83%
i3 1.8 x10°* 17.51 6. 46>
iy (ih77] 7.5 14.20 +4. 50"

B E, PR T T R R Al
i B AT SRR B T L 5 5 S R i %
o XAGH A TS R, KRTE
W38 2 2 AR SR T, A T S i 2 A T Y -
B L R AR SRR T SRR T 3 i v
E, &k, 0 X BT B o 5 2 4000 W 4 0 A

PER
O RER IS R W, 24525 4 J5 2 00 5Lk R EF
TR, LVVols ¥ ,FS L K& LVIDs,LVIDd F1 LVVold
A B AR A (H 22 S E e T2 7 5 MV R %t
F 00K BUF B EF% BAT Bt e 4 1, X il
B B B LVPWs G 25 A0 0 75 b 2 (1 4%
SR T AlA g T2 50 HE R B EF L E AR R
T 38 255 L AN, Al A X 25 B K BL LVVols,
LVVold iy 5% b A — & ek B /EH . 2P 8
KX — B BOO L 45 S BE i S AT RE S B, it
(9 BRI AT O, A A B, B T BE B R T 2% O LK
B 40 B 425 7 8L, 306 445 52 o JUTL 0 PR 45 2 25, B T 3
JRC LR W 45 D RE B T R 20 42 8 JE i
KL LET 3K T RE A BT T W, {H 20 18] 25 57 % R ik 5
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Gt 3% X, TR PR R o I 2 B K R0 T g
A F A B2 . 4 25 12 JE & B0 Ok R LVIDs,
LVVols,LVIDd, LVVold ¥ & Z 3 K, 1 EF & UL #{
B, W B LSRRG T E, K=, #m
o JULIL A 47 5 S 00 JUL A0 M dofe o e 41, g 4 5 IE
o ML TRCUE JAC O UL 30555 1 FF ) 428 4 0 %8 & B8 i i)
5 5 A PR RIS | 3k — 2B D T 0 A K A 0L
W, DT 77 A SRR BRI 51 3 A2 % AR, 0 L
LAY SR T RE R A L 2 2 I o i T R R
W 46 301 BT T IUTHE bR 04 (7] 25 BOAR SR B T4, AT 4
EF 4 575 1F 7K 5 5 W I 0 9 2% 0 76 P AR A £
T Al 7 %8 2 B R B0 D B 9 AR A 1 T
W XK B 2 00 HE R RO T RE IR AR A Y
NI B, X—i&fe, P2 EA ZH S A NIE
FARAE , — A% T R I i £ i 72 ok 3% T 2 00 Lk
(.0 T RE 3K 8 A5 3 — 5 1 SE R TR .

o 28 I Lo P L TR S A R 3 m, ET-1 AN
Ang Il & B3 10 51 S f) 45 1045 2800 2 T8 B ML =2
— P R A v AL Y AR R R Th b T R A
Ang Il ZLBRIR 3 19 46 V515 515 S WA N ST 4R 1
X B4 S ] £ 30 I 45 # A0 D) R 7 98, Ang T1 AT 58 g
W i /Nl bk | R SRR I IR A T A R R B
SBP ¥y 75 5  BF gt 2 W1, B9 L )RR AT iR
Ang IT 3% B A /1N BRULTE T 75 L0 28 T4, T b 78 0 38
FM MR T Ang T X5 2 59 80N BUA TR E/E T .
TEARYCSES rh, 4526 4 i 25 B0 51k R EL 8L SBP
ThEs BB G, W 25 TR0 B 189 25 B9 SR RLE SBP R
Wi Tk, g 25 12 8 mE 2% B L O R i P ET-L,
Ang IT 5455 5 35 38, HL 7= A 1) 4 1t 8 %% 17 T g 2
SBP JI-i f 5 FR 5 M i 3 R A 5 3 B A R IR
SBP ({45 1, e P 4 K RUIML 35 ET-1, Ang 1T 7 it
WD, H AN B TR RO AR T M . T E R
AR 2 T AR LR AR AR HLTE T K B 1R
T E T B 2 8, DR IS R S B PR R e 2 L]
bt 11770 Sl 1 G R S N B
AT AN IALVA I7 I M R R 27 AT A i b FH 25 90 3
(= N L AT O Il LA o =3 N S
g,

o JUE 20 35 T 7 = B0 ) A RIS 45 20 RE T 5 B0 g
90% L I+ F 2k R A3, ZRoRL IR T 5 L9 5 4 AR i
B RS, o L 20 e i 9 T o L ZE S T
LORRLE R I RE I S S BCL I AP
SRR R AR IO IS, A0 (2 C BB AR O UL B
Mg, 2 54% S0 LA 08 T, ot S B0 D fE
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TR ZEEEAM Y BRI, 2 00 S S R
L WL B B U T — 3B 4% b s LRk i i AR B R
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157 AR SR g R R, 2 00 K R0 WU S0
O3V R O LET 4 D 24, 0 WL B 386 K, 2k 1 s 245
P B BT WLAR RS 2 5 kU R AL A
TE— 2 B el st 2 01 51K B0 ILES A8 s 200 UL
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o Al VR AR .

i b AR g RO R RAELS 25 4 JH
PO REWC AR D e S8 45 245 8 JO D RE AL TAR LR
A, ey 12 o ds ke MR . K
B2 B B2 0 I A5 M B0 ) B R AR L i R 4 R A —
ROV B 50 D RE T B B R I ) 9 B AR 4L
B HCR TR BT 5K R DL R K R 22 B R[] 38 in
W ANE IR Az Y E, i
WG Y T ET-1, Ang 11 Koot LI T 45 3% 12 Kk 45 %
2501 5LR B0 5 1 PR AR T i — 20 9 HL I AR
WA . BRI 2 OG0 T Al S H i
FH 697 AR & 0l 5 AR 0 25 B AIE A5 5 1 AR
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