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Effect of Zuogui and Yougui pills on neuropeptide CGRP, SP, VIP, and NPY in osteoporotic rats

after ovariectomy
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Abstract: Objective To observe the effect of Zuogui and Yougui pills on the neuropeptides in ovariectomy-induced osteoporotic
rats, and to clarify the neural regulation mechanism of kidney tonic medicine in the treatment of osteoporosis. Methods

Osteoporosis model was established by ovariectomy. The change of neuropeptides CGRP, SP, VIP, and NPY in the bone and bone
marrow mesenchymal stem cells was observed using ELISA, immunohistochemistry, and PCR method after kidney tonic medicine
intervention. Results After ovariectomy, the levels of neuropeptides CGRP, SP, VIP, and NPY in the bone tissue and bone
marrow mesenchymal stem cells declined obviously. After the intervention of kidney tonic medicine, the levels of CGRP, SP, VIP,
and NPY increased obviously, but were still lower than those in sham operation group. Conclusion Kidney tonic medicine
improves neuropeptides CGRP, SP, VIP, and NPY in osteoporotic rats. It may be one of the mechanisms of treating osteoporosis.
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XMKALMET EFES OP, 2 FIMER MR Z
RETHE OP KEBALKEHMAIXETHE S
HZ ik CGRP.SP.VIP NPY REMIZAEK 2/ 5R
AL, ISR AL A AL A BRI T EE A
— S EANE PRI EERTIIE,

1 #HEMFAE

L1 K

PE#E SPF % SD KL 60 H, MM 8 ARk, k&
200 +20 g, AL RRBREHY LK SO (BES)
Ji 2013492) , DMEM(L) ( Gibco, invitrogen, USA) .
B4 ML¥E (FBS, Gibco, invitrogen, USA) . Total RNA
B W i 7 & ( Promega) . RT-PCR Kit (invitrogen,
USA) .mRNA 5| ¥y (£ K3 H) . i & B B ( Gibeo,
USA) .CO2 5% %8 (thermo, USA)
1.2 &
L2.1 ERFHYNSH .V RESHEIS A, B
60 A AREEI N4 H BRTFARE, BBH, ZHA
H ERHIE, BHI1S R,
1.2.2  sEREJ7 8L B A4 SR B R U R LU 5 8L 1
HEEGES OP BiRl FRE , KB EE, RKHE, |
KRTEBEHTEEALZATTIOA 1 cm, T K
BOERBR,ZHENIBFHNBERELS, BFER
HABEEUBRO BRI RENE, EEELN. &
B2 wiRi AN X KB EERIARHOBFTEE,
3% B Z P REE, Wik X REBEEMN(EE
Hologic /A &) %] #& , Discovery ASY-00409 %{) ¥ M,
SRR/ A TS T . TR AR B
FEHME BB TR, 2T 12 w GRS
BEMEBSEHBTEE.

1.2.3 {AFY  ARLHEM B 24 g ILER
12 g MAEF 12 g L F 12 g EAK 12 g FAF I
12 g Wi%5 12 g 4 FE 9 go A UAFUAL 740 A% i 24
g UBERWI g MIIEF9 g .M H9 g LT 12 g B
R 12 g UZH 12 g KEfP 12 g BfFF 6 g . BAEEG g
SRMAKRE, HFBREAEDYDBREERITES
RAEBEERRUBERKRERAE, £ . GRLAST
RKEREBSY, X 1 mL, ELEEE 12 w FE
57, MEAMBTERAL TFERMEMBA,

1.2.4 BMSCs {9438 3555 R A& B RIS RIEH
SD K BB BE s R VR, 48 2 RSB SR 4R s AT M X 4 i
ORI, 45 R 8RN M 3 — i, 2 CD,,.CD
sTIBE P, M CD,, (CD, s FIX 2 MV, FHER
5124 93.136% F193. 182% , RN IEFH B MMM £
EREREE BT 40/ (BMSCs) ,dEE M40, H
MM BRI AT EABARIRE RS x
10Y/mL, I &LR 2,

1.2.5 B4 4+ CGRP.SP.VIP NPY £ik& WM
W REMREERERBALYEHE, RE, B
WA RS ¥, ELISA ¥l CGRP SP, VIP NPY ff
FRE, RARRHALERE BT AL H CGRP.SP,
VIP NPY JKBEHIZ 47

1.2.6 BMSCs # CGRP,SP . VIP NPY % {& mRNA
KRR KB : K F realtime 2% %% & RT-PCR &,
FHEAKRE, FBESBA P45, TRIZOL HRBE
RNA; 4% GenBank ¥ Mt 9 K B2 I8 7 51, #| A 4k
4 Primer Premier 5.0 i% it CGRP,SP, VIP NPY £y
%652 8 PCR 3491 3R BUK RNA 3R BEHIE ; 31 180
ARG R €8 PCR LK,

F1 EFASIYFF

Table 1 Primer sequences of the genes

HH A SIS (5'1037)
The name of the gene Primer sequences
CGRP F ACTTGAACGCCATCACCTAC
CGRP R GTCAGCTTGTGGCTCTTCAT
NPY F GGCGAACAGACGGATTCTT
NPY R CCTGGAGAACAGAGTTGA
SP F GGCCTTCGACAGATACATGG
SP R TCTCTGTGGTGGAGTAGTAG
VIP F AGCCTCAAGATCATCAGC
vip R GAGTCCTTCCACGATACC

5149 K BE (bps) I3 K BE (bps)
the length of the primer amplification length
20bP 115bP
20bP
19bP 196bP
18bP
20Bp 140bP
20bP
18bP 96bP

18bP

1.3 Siir¥am
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ELISA #j F R A K R EHH P #HZ K CGRP,
SP . VIP NPY %53 &/, # B 4 K B & ik /K 3 84
BTRESBFERUBAXIT¥EX., LALLM
GBHNAMZKRKFRERNASE LA, 5ERH
EEESZIT¥EL. EAALSHALE LB XS
¥EHK, WE3,

®2 BAKRBEHEMEHER(2+s5,8/cm’)
Table 2 Results of bone mineral density

in each group(z % s,g/cmz)

451 33 BRI

( group) ( lumbar) ( proximal femur)
BFERA . Q.18 +0.01 0.18 +0.001
(sham operation)
Bna 0.110.13" 0.10 £0.004"
( model group)

|

ZEE}L?H. 0.15 +£0.003° 0.17 £0.002*
( Zuogui pill group)
AEAH

0.16 £0.001° Y 0.18£0.005° Y

( Yougui pill group)
H.5BFRALE,VP <0.001; SHEAMHLE,  P<0.001;
SEHAHLE,”P>0.05

®3 BHARBHEKBELER (2253)

Table 3 Results of neuropeptides in each group(x +s)

£ 51 ( group) CGRP (mmol/L) SP (mmol/L) VIP (U/L) NPY ( mmol/L)

BF A4 . 2.18 £0.20 1.15£0. 12 1.28 £0. 10 1.25+0.17
( sham operation)
o 2.12£0.137 1.07 +0.18" 1.11+0.14" 1.08 0. 117
(' model group)

J
ZEE;L?E. 2.15+0.08" 1.16 £0.06* 1.24 £0.12° 1.19£0.07°
(Zuogui pill group)

!
e 2.16£0.11*7 1.180.10°Y 1.28 £0.15°F 1.20£0.09° Y

( Yougui pill group)

HES5BRFRALE, P <0.001; SEBMALE, " P<0.001; 5KEFAAKE,"P>0.05

EWEBRHM KR FHL F CGRP,SP VIP,
NPY KEWEAHABRS, £ FAPARLTHE
CGRP.SP VIP NPY fkBEM &M SHBMALE R
Em., WE1234,

KHAS5BFAHALE, FEEEENLER,

HHEMERARKEAHEKRKLBETH, £. 4
HAHERBARBEFR ¥ LR, EALEEH
HAUBLGEIHHEER. RANESLBAMAS
AT ERERRERRBHMERERREKF, B
K4,

% 4 BMSCs & CGRP.SP,VIP NPY mRNA %k
Table 4 mRNA expression of CGRP, SP, VIP, and NPY in BMSCs

£ 5 ( group) CGRP SP VIP NPY

BFAL . 1.969 +0. 049 0.222 +0. 062 0.136 £0.074 0.118 +0.012
( sham operation) o
RIS v v v
(model group) 1. 068 +0. 032 0.105 +0. 034 0.067 +0. 004 0.074 +0.0017
ZRAH . .

. (Zuogui pill group) 1.735 £0. 071 0.201 £0. 025 0. 130 0. 066 0. 108 +0. 007
ARALA

v
{ Yougni pill group) 1. 698 £0.055

0.214 £0.023*V

0.12710.049" 7 0.111 £0.002" 7

E:5SBERHEKE,"P<0.001; 5EBA KK, P<0.001; 5EHALL K, P>0.05
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