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Effect and Mechanism of Guben Anshen Decoction on Menopausal Syndrome Model Rats
GUO Shanshan,ZHOU Xiaohui, WANG Shumei,ZONG Chuanjie ,DIAO Li
(Cangzhou People's Hospital , Cangzhou , Hebei , China  061000)
Abstract: Objective To investigate the effect and mechanism of Guben Anshen Decoction on the menopausal syndrome model rats.
Methods A total of 80 rats were fed adaptively for 7 d, and 70 rats were randomly selected to replicate the menopausal
syndrome model rats through the bilateral ovariectomy after anaesthesia, while for sham — operated rats, only appropriate amount of
adipose tissue around the ovary was removed. The successful model rats were randomly divided into the model control group (group C),
traditional Chinese medicine control group (group D,0.56 g / kg of Gengnian’an Tablets) , western medicine control group (group
E,0.1 mg / g of Estradiol Valerate Tablets), Guben Anshen Decoction high —, medium — and low — dose groups (groups F,F,
and F,,18.0,9.0,4.5 g / kg of crude drugs). The sham — operated rats were taken as the sham — operated control group (group B),
and the remaining rats without operation were taken as the blank control group (group A).There were 10 rats in each group. The
rats in the groups A,B and C were given normal saline by gavage at a body weight of 1 mL/ 100 g,and the rats in other groups
were given the corresponding drugs by gavage. After four weeks of administration, the samples were obtained from rats to detect
relevant indexes. Results Compared with that in the group C,the body mass in the group F, decreased significantly from the
fourth week to the seventh week (P < 0.05). Compared with those in the group C,the estradiol (E,) level in plasma in the group
F, significantly increased (P < 0.05),and the levels of calcium (Ca) and phosphorus (P) in plasma in the groups F, and F,
significantly increased (P < 0.05). Compared with those in the group C, the levels of cholesterol (CHO) and low — density
lipoprotein cholesterol (LDL = C) in plasma in the groups F,,F, and F, significantly decreased (P < 0.05). Compared with those
in the group C,the indexes of thymus,spleen,adrenal gland and uterus in the groups F,F, and F, significantly increased (P < 0.05).
Compared with those in the group C,the anteroposterior diameters of uterus in the groups F,,F, and F; became larger, with folds
and more glands, the lamina propria cells were less dense, and the simple columnar epithelium cells arranged more orderly.
Compared with those in the group C,the gonadotropin — releasing hormone (GnRH),phospholipase C - (PLC — ) and inositol 1,
4,5 — triphosphate receptor 1 (IP3R1) mRNA expression in hypothalamic tissue in the groups F,,F, and F, significantly increased
(P < 0.05). Conclusion Guben Anshen Decoction may treat menopausal syndrome model rats by regulating the GnRH /PLC- 8
signal pathway.

Key words:menopausal syndrome;Guben Anshen Decoction; gonadotropin — releasing hormone ; phospholipase C — 3;mechanism;rats
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B B U ft A 3 el -2 IR E AL TS LA
1.34C N, Hid 90% Bl 4 2 234 HE ) | [ AR 22 0 7 iy
B EER MR MR PERAE  EURAE 120k
254y, BAT PG B ANBH 38 0 B 2 Thak, T 48 2
Je VW IE S B B R 25, R I R A A 36 774, B Al
Sl AR Rk Al 1 A B T R R
WD I R 8 T35 97 B BH PR k280 4 28 28 B AF o 72 AR
LR E PR RS I IR A G IR S AR
LA IT 2 0 A I TR R T AL IR YT
o 25 LA TIEAR Y R R AR FH A AR R BIL TR, A LI TR
FHRH 251 B AR AL S0 LAt  BUHGE a0 o
1 Mel5H%
1.1 B RGE5HY

A2 B Wi A% (20 ~ 200 WL, 25 > Finnpipette 23 ) ) ;
TGL16M % =73 ¥4 5 15 202 O AL (g 5 A S ALY
PR A BRZA 7)) s LABOSPECT - 008AS &l 4> B sh 44k 3 Bt
ICH AR L4t H S HIAERT) s PH - 140 AU fE R 35 557
(B — B TR B2 AR A BR S 7] ) 5 Tianshi — 988 7
VEARHL (A6 KA K =P i R I & oy ) s PHY -
I 75055 F 20 400 V5 kA PBML — B 780 4 ML BL (32 Fifg 3y 2
ST 28 PR 1) s LEICARM2235 A7) 1 #L (72 [ g
/~]) s Rayto RT — 6100 8 AR (I T AL A= fl 2
A MR F]) s Mettler Toled 0 Y HL - (Fig - A4l —
R Z N A K T2 —) ; OLYMPUSBX43 %l i fi
B (HABARE HT A H]) s NANO 2000 28 40435656
T (EETEER KA ) 5 Exicycler 96 58 6 5E i A 1
350 5 8 (PCR )Y (3 [ Bioneer 23 7 ) ; WD — 9405B 7
HFFEIR, DYY — 7C BRI KL, DYCZ - 40D RV RS 1,
WD - 9413B BUEEE IR R G0, W FAL s —AEs )

2y ARG T SR B R A
PEORAE MRS 120k TP 25Uy AN T T4 10 4%
HKIZHL0. 5 h 5, #%4FK 90 min A1 60 min 43 531) 7] 7 $2
B2, A IF 2 B, I e 4h 20 1 mL 25 & A 25 5
1.8 g AR K (R 2y PHAE X BR 24, VTP e B St
A BRI T HESo 190387 ) 5 IR ME 5 F (V8 24 BH %
XFHE 2, Delpharm Lille S. A. S. ,#t5 K 491A) . K Ui
BARAE R (LH) KB IR A K 3% R (FSH) K FRUME
TR (E, ) R 2 W B (ELISA ) iR 561857 & (V75 il o
SEAlE AT BRAA AL AT 43 00 S MM - 0624R1, MM —
0566R1, MM - 0575R1) ; JCAL#E (P) 45 (Ca) A5 3 71
& e LR Aol 25 k24t it 553 51 8 003052,
011286) ; IfiLAg 4 T [ =k H 30 (TG) | AH & EE (CHO) Ik
NG A (M [ B (LDL - C) 5 %5 B i 48 1 I [ s
(HDL - C) [kl & (A de s A R B A R A ]
#5435 4 198031, 192061,211491,201401 ) 5 41 (4=
TAY TR A BRA AL H#HES 8 A600190) 5 TorK £, B

(254 P 220 A BR A | L di5 4 10009218) 5 TRI-
pure,, RNase inhibitor (It 5T Bio Teke 23 H] , It -5 53 51 A
RP1001,RP5602) ; BeyoRT II M — MLV 5z #% 5% fifi (|5
R RKANT L HS N DTI60L) ; I AR (iS5 4 H8070) ,
2 X Taq PCR Master Mix, SYBR Green ( it 5 43 5| &
PC1150,SY1020) , ¥4 H 4t 5% Solarbio 23 7] ; PCR 4G il
5140 (& Wit e R A BR A\ P A L3 1,
#®1 PCR®&M S R3] #4155l

Tab.1 Primer sequences for PCR detection

HEFA: F3) WhKRE FhRE
GnRHF  GCCGCTGTTGTTCTGTT 17
GnRHR  CTCCTCCTTGCCCATCT 17 132
PLC-BF GCCGAGTATTGCCGATTA 18
PLC-B R ACTTCCCTCTGACGACTT 18 19
IP3R1F  GATGGACCTGGTGTTAGA 18 -
IP3RI R AGCGAGGATGTAGATGTTA 19
B-actinF GGAGATTACTGCCCTGGCTCCTAGC 25 155

B-actin R GGCCGGACTCATCGTACTCCTGCTT 25

s .3 H % SD MEVE R R 80 L, {a R i 9, AR
7220 ~ 250 g, 1L TR A AW H AR B A A RS A
HE, S2EGF YA A% IE 5 SCXK (A1) 2020 - 0001 . A< AIF 5%
E S A B R R A R L=
2020KY038) .

1.2 RBHE

TERR K 80 R RUE MW MM TR 7 dJ5 , BEHLEL 70 H.,
FHIK A G IR B 5 17 S0 51 SRR AR | DL 4 40 258 25
AAEAAR B K BURBR R M ENFFAR & L IEMA T
J72 em 5EFEIMIN 2 cm 38 AL BT T, VEEE VT Rk,
B S A SR LR 2 IR, T LR A 1A, R
g s A1 4 Ak mT LA 20 €6 S AL R B S5 21 485 &5 L % o
RN R NG 4L 2, 5T 25 0P SR K JE s NR i 14,
NERF LU S e B A G, oy 288 5 & )28 M B
JBK L SOHOE PR 259, 5 — R SR R E VI BR IR TF R
2H R RAX Y] 153 B0 B2 J&] FE e AR W L 20, F AR D ik TR .
ARIGE S KIFEG B HR RS T IE R Aok, BR 1
WL T d, 38 U iR Sl R R N R AT, DL
TN )5 -0l

U5 4 2] N R AR R T K BRUBE AL 43 Sk
BRI BRZH (C4H) , T2 % IRZH (D 4H) , 74 25 % IR 21
(E4L), BAZ W& b AR (F 41 F, 40 Fa ),
R TFAR K B AR T AT L (B4 , R4 R AT AR 1
KEAERZ AR (A L), 410 L A4 B4 .CAK
SR 100 g (AR 1 mL 7 5 A FEER 7K HA A AR R
HEE AN 25 RS KB 25 E 20 TR KR
H AT viik iR A 255 F 4 P 4 FL 20 I TAHS T
BT AR R4E2518. 0,9. 0,4. 5 ¢, DAL T0. 56 g/ ke
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AR, CHLA T 0. 1 mg/ kg JNFRME B o

FEACRAE RIS L R TFIR 4 25, 4h 25 T I R
4, FIE N PERESR IR G B R E AR IR T i T 4R 2
4 J5 JE B BUR R 12 h 28 R 2R K, TR IR A 2
30 min J& , BREFIOME o 8% £ SR L, 43591 & 36 A A
[ B 8 791 R L v O RO e A1, FH g 40me 3%
T 7K 53 B DV I, TG AR, B - 80 “CUKAR TR
17, FHF PCRAGIN o P B BT 87 VB LA g i g
JOE, 43 S BRI i, AR R 4 A5 o5 UK R [ e
T 10% WA TR BIE S20ER .
1.3 i5FRie

M3 E,, Ca, P X ML IE 4 35 /K F- Ao k60 - Mo ik
FRPTIMLEE, L3 000 v/ min A5 ES 0 10 min, B2 0L
I FAA G UL KD E,, Ca, P4 2 o PR 2 1
W, 4 | B ARG 2 1 % CHO, TG, HDL - C,
LDL - C 7K.

FEVE R MR BRI AU % 4 0 R - BROR B

BV R AR BNE AR O T A DRSS AR EO T

S AR TR = MRS T x 1 000 + R it

T LU B S AR - B 2. 1. 3350 R [
B WP I TR A SUE R, &% s Y A B,
il K, I AR G {7 8 min, K VLG LT YL (% 2 min, T
YK WEAK, BIA 2 U, FR e s A, BB TSR .

N Fe i 0 2 R P R R B0 R (GnRH) (B AR
fiti C - B(PLC - B) JULEE 1,4,5 — =B Z{4K 1(IP3R1)
mRNA 23k K SEAG I B 2. 1.3 T K F g 20 LR A
5 mg, JC 17T B RNA #2 B (TRIpure 24 it — & (i %
B — 43 B KH — SN — ZBETHE — RNase —
free ddH,0 ¥ i , RIFSFEAC S RNA) | SR J5 #5477 RNA
FEAG I (8 484396 Y6 FE 1T 260 nm K 280 nm 7 1 ALK
W RE TSR EE ), PR AT s 3 sk (He B e st i &
LI 5 & B cDNA, FH PCR A 58 B R % 5%, 159 51 20 pl
cDNAFEA) , B J5fdi FH 2 X Taq PCR MasterMix 151l & )2

N AT S 56 6 22 i PCR AE M (S K & < cDNA
FEA 1 L, L Fi#5144% 0. 5 wl,SYBR GREEN master-
mix 10 pL, ddH,0 8 wlo &2 B Z5 1 : 94 CTH L S min,
94 CAEE 10 5,60 CiE 2k 20 5,72 CHEH 30 s, 40 P
H)UUB - actinfE RN S R 2220 H Y
mRNA [ X 235K
1.4 SZit=z=43E

K SPSS 22. 0 GE i #4AFHT TR L X £ 5
FR , Z A 0] AR FH B 28 07 22 3 A 5 20 B P P L
K LSD — K556 P < 0. 05 N A G it %5 X,
2 #R
2.1 XMERER RN

5 CAl b, A G B 4R BUER 3 8 &5 7 8 i 4
[ 3 R E AR (P < 0. 05) , D 2R BRUER 7 J8] i A o kB
FZRER (P <0.05) , EAF, 20K BUEE 4 8 255 7 B0
PR 5T B 18 I BRAR (P < 0.05) , Fy 41 F, 4 K B 4% Bt 1)
Br R T B E AR (P > 0. 05) JE WL 2,
2.2 XM HE,, Ca,PkERIRNE

S5 CH i, A4 B4 DA E4 F,4H . F, 4 KK
M2 By 7K 34 325 T (P < 0..05) , Fy 4K BLf 3%
E, KT 256 (P>0.05); A4 B DA E4 .
F 40 F, 20 F3 1R BRI v Ca F0 P ZKCE- 24 0 25 7
(P<0.05) 73,
2.3 xtInfg 4 Bk FHIE 0

5CH LB, AH B4 DY E4 F 4 F,4 F4H K
AL H CHO A1 LDL — C /K34 i 3 AR (P < 0. 05) ,
A4 B4 DA EA F 4 F, 41 Fy 4K B F TG Al
HDL - C/K P TIE 22 5 (P> 0. 05) I ILFK 4,
2.4 ITHIRR BRAE .S ERR . FERSRIEHAF T

5CAH, AH BAKFMAR JEAE & AR FE
W #e e B0 B3 T (P < 0.05) ,D4H E4H F, 4 F, 4 .
PR BRI B IR e e R B 2T (P < 0. 05),
DALF 20 F,4 F 2R RIS R g T (P < 0. 05),

®2 BARRAEREEMLR(X+5,8,n=10)

Tab.2 Comparison of body mass changes in each group (X +s5,g,n =10)

215 % 1R 5 3 7 547 %5 ) % 6 ) 57 R
A4 205.15+3.72 227.01 £3.25" 236.13+5.16" 246. 67 + 6. 34" 256.58 +3.44" 269.80 + 4. 08"
Bz 206. 18 £ 10. 05 228. 60 = 10. 18™ 237.76 £ 12. 85" 248.31 +13.96" 259.38 £ 15.34" 265.03 £ 14.33"
cz 205.41+7.07 256.26 £ 13.79 281.49 +20. 17 300. 67 + 23. 41 312.07 £ 21. 88 321.93 +20. 68
D4 204.76 + 8. 21 253.54 +11. 85 265.32+25.13 281.30 +26.99 294.68 +21. 54 302. 86 + 19. 87
Ez 203.14 +7.10 257.23 +10.49 265.89 +11. 35 278.29 + 11. 63" 276.41 +24.77" 297.10 + 15.29"
F48 205.98+9.57 256.76 +9.91 253.38 + 14. 35" 268.91 +17.57" 282.89 + 12. 40" 291.06 + 13. 02"
F,28  205.78 +£8.58 258.61 +12. 61 267.54 +12.74 284.38 +11.93 296.51+15.73 306. 15 + 16. 36
F,48 204.44 £6.48 259.93 +7.37 269.55 + 16. 66 295.99 +8.58 308.17 £ 13.42 313.41 £ 16.24

E: 5 C4LE P < 0.05,"P < 0.01.£3E%6F,

Note: Compared with those in the group C,"P < 0.05,”P < 0.01 (for Tab.2-6).
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x3 HEAXRMEHBE,, Ca,PKFLE(X £5,n=10)
Tab.3 Comparison of E,,Ca and P levels in plasma in each

group (X £s,n=10)
285 E,(pmol / L) Ca(mmol / L)

P(mmol /L)

x5 BEAXRMR RS LR FERERIEHLLR
(X £5,n=10)
Tab.5 Comparison of indexes of thymus,spleen,adrenal gland

and uterus in each group (X +s,n=10)

AZ8 36.954 +£5.215" 2.418+0.094" 2.510+0.157"
BzE  35.034+4.911" 2.390+0.123"  2.422+0.205"
C#L  24.034 £8.377 2.235+0.115 2.042+£0.135

D#4  34.415+9.460" 2.430+0.208"  2.300=0.279
EZ4L  35.340+£6.601" 2.463+0.109" 2.317+0.261
F28 31.457+6.416" 2.507+0.116" 2.295+0.265
F,28  32.481 £8.886" 2.362+0.085" 2.216+0.125

2.

F, 28 29.307+7.076  2.458 +0.117" 272 +0. 122
*4 BAARMIE4TIKFELLE (X £5,mmol /L,n =10)

Tab.4 Comparison of levels of four blood lipid indexes in each

group (X +s,mmol /L,n =10)

ikl CHO TG HDL-C LDL-C
A 1.414£0.2687  0.240£0.034  1.583+£0.065 0.622+0.083
B4 1.474£0.446"  0.279:0.077 1.624+0.142  0.5270. 146"
CA  2.000£0.247  0.314£0.128 1.617£0.162  0.771 0. 126
D4 1.788+0.219°  0.267£0.057 1.629+0.137 0.675+0.088
EA  1.727£0.304°  0.356£0.077 1.709£0.250 0.646+0. 115
Fa 1.75220.137°  0.300£0.042  1.651£0.125  0.661 +0. 065
4 1.802£0.170°  0.280+0.058  1.601+0.189  0.671+0.078
P 1L781£0.2100  0.294:0.063 1.636+0.180  0.668 = 0.063"

A PRk T B LB Tg

A% 2.352+0.1807  2.515+0.175" 0.279£0.064"  2.107+0.328"
2.370£0.374"
0.529 £ 0. 062

0.625 £ 0. 140°
1.056 +0.493"
0.584 +0.048"
0.613£0.018"

B4 2.427+0.459" 2.556+0.323" 0.290£0.049"

C4 1.531+0.387  2.212£0.204  0.229:0.028

DZ4 2.201+0.552" 2.592+0.339" 0.277+0.071'
0.261 +0. 031"

0.261 +0.041°

B4 2.081+0.426
FA 1.990+0.437

2.221+0.243
2.439£0. 260"
2.466£0.273

F, 28 2.100+0.381" 0.262 £0.033

E AR UM HEREASHE 00 #2253 (P > 0. 05) PR UL 5.

F3£}l 1.957+0.387°  2.470+£0.317°  0.255+0.026°  0.588 +0.062"
2.5 MNFEHAKREBEASZNZ

A AN B AR BT B A AR A a8, IRE TR
JE R, BRAEAR bR A HES B 5T s CALR T
B REN AR A RO AT R AN S A, O s D A
FIE LR BT B A AR, A 45058, N B R BRI, iR A
B Z R R AR B ST R R T E
AR, I BLEE IR A 2 | B )2 A AN A
BRAR LB A RS BB S B AR R T AR AR
R, BRARIE 2, 16147 )2 20 MU B 3 4R 5 1 LR B 7 3 i
PRI 2 A 2 A0 M A TR LI 1

.A__ B C _D - E . F - G H

A,A’.A22 B,B’.B# C,C’.C#& D,D.D# E,E.E4 F,F.F4 G,G.F,28 H,H.F,4
B1 HFAHAXRTFEALRERENE(A-H, x100;A’ -H’', x 200)
A,A". Group A B,B’.Group B C,C".Group C D,D".Group D E,E’". Group E F,F'. Group F, G,G".Group F, H,H’. Group F,
Fig. 1 Pathomorphological changes of uterus tissue in each group (A — H,x 100;A’ — H',x 200)

2.6 N TEMALH GnRH,PLC - B,IP;R1 mRNA
3T FRIEIK T B 0

5CHlH AN BH D E4 F 4 . F,4H F, 4
KEF B4 21 h GnRH, PLC - B, IP3R1 mRNA A%}
TR 25 (P <0.05) TEILER 6,
3 itig

o T SOOI T A LR AR L T e 2k, AR B
R A R AL I 2R IR 2 8 AR N A A
i JER I S ()P AR T LTk
LARNK R, K ok b, K 5% v Ml NG A0 8, 2

Hh R 27X 21 A IS A B ST el A E 8 B TA R A
/S B B v Sl IR U NS RTY 9 5~ S EP R
Wi, RIS ) i BN 2 1 = AR, ekt 2
FE B, HEAR A IR ik ., RO Rz i
1o o VY R AR AU P IE BOR R R A I AR 3 (3
BT HE— P IE , AREARA RO e 2y i 4 4
PERA e 7L TAF B9 92 BB UIE , Bk Hh R b 2
T A LR AL TR AT B L ME

[ A 22 40 75 HAT 5 A AN B S83d 0 2 D02, T
Y 22 LA L I BH R, 2 I PR L 2248 19 A 2
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*x6 HAKRBRTERALF GnRH,PLC - §,IP3R1 mRNA
X RIZKTELLE (X 5,1 =10)

Tab. 6 Comparison of relative expression levels of GnRH,PLC -8

and IP3R1 mRNA in hypothalamic tissue in each group (X +s,n=10)

PLC -8 IP3R1
Azl 1.00 £ 0. 08" 1.00 £ 0. 08" 1.00 £ 0.08™

28 3 GnRH

Bz 1.01 £0.08" 1.05+0.10" 0.96 £0.05™
ca 0.41+0.03 0.48 + 0. 01 0.51+0.04

D4 0.59 +0.03" 0.84 +£0.03" 0.81+0.06"
Ez 0.83+0.05" 0.53+0.04 0.85+0.08"
F 41 0.86+0.06" 0.95+0.03" 0.80+0.06™
F,48 0.80 +0.04" 0.73 £0.03" 0. 68 £0.04"
F, 48 0.81 £0.04" 0.73£0.01" 0.60 +0.05"

B 07 o 2 WAL 0 A2 ) R A BRE TR R M
FRaE PR, S0 T B 4 2 W ) e AR Sh W A R | i A
UK Z BN 4 2300t B AE A R gy ARIEEEL
B AR S I R AR 5 v SR FH RO B SR BR R
P A 2 25 A AR AR, 521 R BRUBH A Wik i R R
A5 BA KRB E E AL 5 AR T A MR, Ha
25 23 R A WY S kAR L R DL KR A, JE A
A, FPH EHBFARBIIE L 2254 HE s PR ik
Ty, S5 J B P M FE KT o SRS 2 SR S A
S5 EYUE B R A 3 % )

FET N i - A - OSSO L0 4 I
B2 T B RN A ) R 5, B L3 WA ) U R 5 T
BB E A A, P - AR - B S 4 R A
KB R A B S A B AR D2 -3 R, O S
Wh, AR E R S R i GnRH 43 W , GnRH {12 #F T K 7
77 £ 33 W FSH A1 LH, FSH 1 LH {2 51 8273 W4 E,
DS = g U R Y SN TR R DB i R o3
i 82 PLCAR 5 K047, GnRHR 5 Gq / 11 FE 145
GBS PLCAE S, ORI 5 518 i 45 —BEEE il (DAG)
FALEE 1,4,5 — = iR (IP3) H] 34 40 i 9 55 85 7 B
B SRR SR A5 A R, C 4 K R T i 0 3 T
M A E,, Ca, P/ E AR, i fFH CHOFILDL - C
IKOF 3 2 T, B RR RNE VB R R AR R B
BEREAR, FE R EIE A b7 E R B A, Ak
78 A 2 A% AR, TCAEE T e ZH 2 1) GnRH,
PLC - B,IP3R1 mRNA %3k 5 14 i 2 FAIC e [ A 22 pf
JGIT R, LRTE R i WL W] A AR 4
LR A MR R BRI i , & K P E,, Ca, PIK
-, BEAR I AR /K, 384 078 4R 16 A, oG TR e B
TR, T B i e Rt R I O 25 8 25, THE T e
i ZH 28 b GnRH, PLC — B,IP3R1 mRNA A% 35K F-,
H F 7 A0 e b iyt 35 2200 F F 4L f Py 4,
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