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Regulate Effect of Zhuanggu Zhitong Prescription on the Balance of OPG/RANKL to Anti-osteoporosis

GAN Guoxing', LI Jinping®’, LIU Yu', HU Dezhi', ZHANG Guomin®, TANG Haiyan'(/.Qingyuan Hospital of
Traditional Chinese Medicine, Qingyuan 511500, China; 2.Central South University, Changsha 410013, China; 3.Hunan
University of Traditional Chinese Medicine, 410028 Changsha, China)

ABSTRACT: OBJECTIVE To explore the effect of Zhuanggu Zhitong Prescription on the osteoprotegerin (OPG) and
receptor activator of NF-kB ligand (RANKL) in ovariectomized rats and investigate its mechanism in anti-osteoporosis.
METHODS The 72 SD rats were randomly divided into sham group and model group, the model group rats were
ovariectomized and the sham group rats were excised equal weight fat. After the modeling, the rats were randomly divided into
model group, Zhuanggu Zhitong Prescription high-dose group (13.2 g-kg™'), middle-dose group (6.6 g-kg™"), low-dose group
(3.3 g'kg™") and estradiol valerate group, 12 rats in each group. Five days after the operation started to drug therapy for 13 weeks.
The model group and sham group rats were given equal volume water. After the test, the femur was examined by pathological
examination. The content of OPG and RANKL in serum and bone tissue of rats were detected by Elisa. The protein expression of
OPG and RANKL in bone tissue were detected by immunohistochemical method. RESULTS The femur trabecular area ratio
of ovariectomized rats was significantly declined, the content of OPG in serum and bone tissue of model group was significantly
declined, and the RANKL was significantly increased. The protein expression of OPG was significantly declined, and the protein
expression of RANKL was significantly increased, compared with sham operation group, the difference was statistically
significant(P<0.05, P<0.01). Zhuanggu Zhitong Prescription could significantly increase the femur trabecular area ratio,
indicating a good anti-postmenopausal osteoporosis effect. The content of OPG in serum and bone tissue of Zhuanggu Zhitong
Prescription groups were significantly increased, and the RANKL were significantly declined; the protein expression of OPG
was significantly increased and RANKL was significantly declined, compared with the model group, the difference was
statistically significant(P<0.05, P<0.01). CONCLUSION The OPG/RANKL ratio significantly decreased in ovariectomized
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rats, Zhuanggu Zhitong Prescription can obviously increase the ratio of OPG/RANKL in ovariectomized rats. Regulating balance
of OPG/RANKL may be part of the mechanism of Zhuanggu Zhitong Prescription to anti-osteoporosis.

KEY WORDS: osteoporosis; ZhuangguZhitong Prescription; osteoprotegerin (OPG); receptor activator of NF-xB ligand

(RANKL); OPG/RANKL
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AR B (LR AR A PR A Fl) ;s LEICA
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R 55 7R (R 72 SE IR W % A PR A |]); Motic
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IR ME B GFE B EARAEA R AR T M5 2
7], #it5: J20130009); OPG. RANKL ELISA £
WG & (Bl e R A R A, #5505
N 0615609, 0715614); OPG. RANKL %y 4H 1k
WA DU AR AR AR, #5535
N BA1475-1. BA1323).

2 HE

2.1 W&

ANEHERI & 0T 6 R E 70% ZBERR
PRI 2 h, WyE, BI04 R 70% O BE A SR
2h, ¥, EHIEREE RN CBAFRIEE A &
F; CEESREUE 25 5 kb5 oAb Zi M —i& i 10
REZEMKRE 2 h, U8, 29PN 8 f/KAIZ
1.5h, okyE, GIFIEM, ORI GG 2 A B BEAR
WIZE B, K A5 B AIFABIKEM Y TAELK
BE 132 gmL™ NEE, AR R R
0.66 g-mL~" Arb7E, FMBEMIKE 0.33 gmL™" N
K=
2.2 iR

72 HORBGEMN TR 7 d J5, AR RERENL
EHL 12 FOMBFARA, 4R A XU 25 69 53558
B, KRAKE BRI G, 120 &4 M
B RER 1 BEHEAMI 1 cm AbZ 1Y) B Bk R
DL, 48 B0 B 55, B 37 R 2 A AE O S [
VIBRM R R T, 7 2 2450 034 H
RT3 L, RJ53ES: 3 d KBEULAE:$ 75
2, 5 KR 40 000 U-d™'. fi3: T35 23~25 °C,
FAXHBE 50%~70% i H, B A
K o
23 5%

TR DN R AR BRI A T E B AL A
PRV L O bR O . R R R R M
A, mEBTFRAL 6 H MNARFE 5 KITF
H, SHIBHEBLAT I, Frek 13 H. 5%
FEE AR A N B R T AR B, H R T R
AR A T A2 13.2, 6.6, 3.3 gkg',

%R ME T BE 0.021 mgkg . AR BLEN
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TERAZ G SR E U], H ELISA vkl & 41
KEE 4 OPG, RANKL & &,
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ik 5 AMEF, SRAIERT MIAS B2 KR4 R 4E
BEAT 53T

FECE YA T HE YL, 0T NI AR
2.5 GiilsEivk

SKFH SPSS 19.0 G v A4 %) Bs 247 IE A A
AT T, AR X £5 RoR, TTEFH
Z ST REAR R BRI R T 2007, 7 ZAFFNERH
ZAMSTEEARAES B, P<0.05 R ZERB S

T
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3.0 N EINER B E E N R R 1) 5

H\FARUALE, X0PEEERERELRX
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F1 AEWEARREEDNRPERENT Hn=12, X*s5)

Tab. 1 Effect on femur trabecular area ratio of
ovariectomized rats(n=12, x=*s)

41 5 M E/gkg™ H/NRTH A%
BFERHA - 0.885 2+0.127 1
AR - 0.571 7£0.108 5"

R M — AL 2.1x107° 0.836 5+£0.134 9%
Mg
R A 13.2 0.794 1+0.110 67
LEpilEe| 6.6 0.725 3+0.106 3%
iSalRieil 33 0.701 9£0.113 7%

E: HSERFERALLE, "P<0.01; SEALILE, PP<0.05, YP<0.01.
Note: Compared with sham operation group, "P<0.01; compared with the
model group, ?P<0.05, ¥P<0.01.

Frara b )

MoAT b R EA e F b RIEE R e R E A

B1 A RKE 4 SHRET R (100X)
Fig. 1 Pathological sections of rat femoral tissue(100X)

3.2 X RUPE KR MG HHL OPG. RANKL
i S A f s

S5/\FERALE, KREWEE, IEME
M OPG & & % T [%(P<0.05), RANKL & &)
2 N(P<0.01), OPG 5 RANKL 2 [H] ff] EL AR A%
B FEK(P<0.01), HRIBIHLLEL, 45 T & b
T3 AE, &FEHKRIME OPG & &
I IN(P<0.05), & FRATE A KR ME RANKL
EEWEF N FEWP<0.01), K57 & 4H KR M
RANKL & & &% NP (P<0.05), OPG 5 RANKL
2 TA) 1 L AB 5 35 T /8 (P<0.05): % 20 K BB 4L 4
OPG & & 5.3 8 hn(P<0.05), il &4l KRB 4l
RANKL & & &% FFF(P<0.05), milE4 KRS
M4 OPG 5 RANKL 2 [i] f) b AH i) 2 2 T+ &
(P<0.01), H K7 & 240 K BB 441 OPG 5 RANKL
Z 1A Y B 53 T (P<0.05) . B 51R T R4 L8
ERIRIHE N R NE 2~3,
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=2 MEWEARME OPG. RANKL
B (n=12, x+s)

SEREEN

Tab. 2 Effect on the content of OPG, RANKL and
OPG/RANKL in serum of ovariectomized rats(n=12, x+s)
g 5l ?ﬂJi/1 OPG?/I RANKIj{ OPG/RANKL
kg ng-L pmol-L LeE
RFARA - 498.21469.93  99.03+13.89  5.14+0.69
AL - 415.07+65.28" 134.54+15.43?  3.51+0.53%

TRERME 4 2.1x107° 491.93+65.78Y 110.51+£23.89%  4.58+0.62"
HAE k7
R 13.2
Babilsil 6.6
&AL 33
W SEEARAKE, "P<0.05, ?P<0.01; S5HRAKE, PP<0.05,
9p<0.01.

Note: Compared with sham operation group, "P<0.05, 2P<0.01;
compared with the model group, *P<0.05, ¥P<0.01.

#z3 MEIWEARMKE OPG, RANKL &
B (n=12, x+s)

472.21£50.28Y 103.38+16.19%  4.27+0.73¥
480.21+52.36” 102.94+16.59Y  4.35+0.59%
484.07+68.93Y 103.81+25.05”  4.36+0.61%

XA

Tab. 3 Effect on the content of OPG, RANKL and
OPG/RANKL in femur of ovariectomized rats(n=12, x+s)
il jffl OPG/ng-L™' ng‘f OPGQ:%NKL
BFERHA - 319.64+47.28  63.13+15.43  5.07+0.49
(il - 251.35+53.78" 108.29+22.94% 2.63+0.35
IRERME —FEA 2.1x107° 311.42+58.647  72.08+18.91"  4.48+0.51Y
St G 5
R A 132 309.78+55.21%  85.19+25.45%  3.91+0.65Y
a2 6.6  319.21£51.00° 99.27+23.54  3.65+0.547
(iS¢ 33 319.00£52.78%  99.56+26.32  3.46+0.64

I SEFRAKE, "P<0.05, PP<0.01: SHBMALE, YP<0.05,
YP<0.01.

Note: Compared with sham operation group, "P<0.05, ?P<0.01;
compared with the model group, *P<0.05, ¥P<0.01.

3.3 XPAUIHEAKREA
15 B 5

RFEHMLE RN, SEHFEARALE, KK
X UM 5 H 4R OPG | H Rk W3 T i (P<0.05),
RANKL # H Rk & 151 (P<0.01), OPG 5
RANKL FGAE EH 53 PR (P<0.01). HHBIAA L
B, HEmiaA TG, SREHKREH
21 OPG i [H#RIA B 13 (P<0.05), =iflEA K
. RANKL %5 [ 3R IA %23 F #(P<0.01), OPG 5
RANKL [UAE R 23 T+ (P<0.01), o IFIEA
KEE 42 RANKL 5 H 3R 1A 23 1H(P<0.05),
OPG 5 RANKL L0 18 & % T} 55(P<0.05). {4 515 F
RAWR, ZRLaoirFE L. GRILE 4. B
2~3,

41 OPG. RANKL &A%
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x4 AEWEARFTHL OPG. RANKL & A kit ki
BB R (n=12, X+s)

Tab. 4 Effect on the protein expression of OPG, RANKL
and OPG/RANKL in femur of ovariectomized rats(n=12,
xts)

g ) T/ OPG/ RANKL/ OPG/RANKL
i gkg™ ng-L™ pmol-L' e AR
RFARA - 0.47+0.11 0.3140.08 1.5240.18
TR - 0.3240.08"”  0.48+0.09”  0.73+0.13%
IRERME =4 2.1x107°  0.5120.17Y  0.36£0.06°  1.38+0.15%
H k7
fipillsR4) 13.2 0.47+0.12¥  0.31£0.11Y  1.31£0.17Y
rhR AL 6.6  0.41+0.09° 0.39+0.07°  1.26+0.18%
TR 4L 3.3 0.46+0.13Y  0.36+0.08"  1.20+0.16”

E: SEFARAKE, "P<0.05, PP<0.01; SHEAKE, YP<0.05,
P<0.01.

Note: Compared with sham operation group, "P<0.05, 2P<0.01;
compared with the model group, *P<0.05, ¥P<0.01.
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Fig. 2
expression in rat bone tissue(SABC method, 400 X)

Immunohistochemical results of OPG protein

AR AR AL A AR AL I R

B3 A4AKHEHAL RANKL EARASRANMER
(SABC %, 400X)

Fig. 3
expression in rat bone tissue(SABC method, 400 X))

Immunohistochemical results of RANKL protein
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DAl -t 68 = 28 45 /E H , 2o RANKL/RANK/OPG
RG0SR B 5T # S . RANKL/RANK/OPG
W EMES SRR A EEES L TE
B, TEREEANMAE K. WE. RE S BUS. R
R FE A Y EVE ] o RANKL 20 H 4 & &
A 1 S B PR P, 2 il 0 B 3 0k O B
RANKL, S8 a4 F 1) RANK 454, i
IR INFE IR 1 2 A AH 9 Kl F-(TNF receptor associated
factor, TRAFs)454 3] RANK 9 fi[X, TRAF2.
5. 6 #ffit5 RANK 454, Hh TRAF6 5k 4
JfEH K. TRAF6 5 RANK #4545, NF-kB
EIFFEIE BN, NF-«B 1T c-Fos H#ik,
c-Fos #t— 2 554 T 41 fuAZ% A 7 (nuclear factor
of activated T cells, NFAT-c1)&5 & HAMHEAEH, A
BN T 40 A R DR I SR, B 5 T OB R AR
HAMIE Y. g OPG Bl SRR
X, wgr S =Rk RANKL 454, (FH K L4
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RANKL fJRi%, $25 OPG/RANKL LA, Mif
B IR AR AR A AT A K R 2
B MEMEHL OPG SR EE N, RANKL
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