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Regulatory effect of Zhuanggu Zhitong Capsule on Treg/Thl7 balance in
rats with osteoporosis induced by ovariectomy

ZENG Ying' LI Weijuan® ZHANG Wenjuan® LI Jinping® LEI Xiaoming® MO Xinmin’
(1 The First Affiliated Hospital Hunan University of Traditional Chinese Medicine Hunan 410007,

2 School of Pharmacy Science Central South University; 3 Hunan University of Traditional Chinese Medicine)

Abstract: Objective To investigate the anti-postmenopausal osteoporosis mechanism of Zhuanggu Zhi-
tong Capsule ( Bone-strengthening Pain-relieving Capsule ZGZTC) in regulating Treg/Th17 balance in
bone tissue. Methods Seventy-two 8-month-eld SD female rats were allocated randomly into sham oper—
ation group model group estradiol group (0.21 mg/kg) ZGZTC high-dose group ( 1.28 g/ke) ZGZ-
TC medium-dose group ( 0.64 g/kg) and ZGZTC low-dose group ( 0.32 g/kg) . There were 12 rats in
each group. Bilateral ovariectomy was performed on rats in all groups except for the sham operation

group. After administration for 18 weeks all rats were anaesthetized intraperitoneally with hydrazine hy—

drate. The content of E, 1140 and IL47A was measured with ELISA in left femur. Gene expression of
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Foxp3 ROR, ILH7A and ILH0 in right femur was detected by using RT-PCR and the number of cell
with ROR, or Foxp3 was counted with immunohistochemistry in left tibia. Results Zhuanggu Zhitong
Capsule significantly increased E, and IL-0 levels in bone tissue ( P <0.01) reduced the level of 11—
17A in bone tissue ( P <0.05 or P <0.01) . Tt significantly increased the Foxp3 and IL40 mRNA ex-
pression and inhibited the ROR,, mRNA expression in bone tissue ( P <0.05) . The percentage of cell
with Foxp3 was significantly increased by ZGZTC in bone tissue ( P <0.05) and the percentage of cell
with ROR,, was significantly reduced ( P <0.05 or P <0.01) . The ratio of Foxp3 to ROR,, presented a
positive correlation with the E, level (7 =0.990 5 P <0.01) . Conclusion Zhuanggu Zhitong Capsule
could downregulate the number and function of Th17 upregulate the number and function of Treg in bone
tissue in ovariectomized rats partly via improving the E, level.

Keywords: Zhuanggu Zhitong ( Bone-strengthening Pain—relieving) Capsule; Treg/Thl7; postmenopa—

usal osteoporosis; rats
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1 E, . IL47A.IL40 (ng/L;x £s;n=12)
Table 1 Comparison of levels of E, IL-40 and ILA7A in left femur of rats of all groups( ng/L; x +s;n=12)
Group Dose E, IL47A IL40
Sham operation group 9.243 +1.884 1.724 £0.215 9.141 +2.39%4
Model group 3.696 +0.729™  2.279 +0.346" 5.426 +1.905™
Estradiol group 0.21 mg/kg 9.134 +1.815%" 1.847 £0.318" 8.950 +2.170%*
ZGZTC high-dose group 1.28 g/kg 8.546 £1.675%% 1.858 £0.309% 8.725 +2.50944
ZGZTC medium-dose group  0.64 g/kg 7.521 £1.718%% 1.907 £0.323% 8.360 £2.017%
ZGZTC low-dose group 0.32 g/kg 6.637 +1.541%  1.933 £0.327" 7.490 +1.9244°
F 19.13 4.07 4.57
P 0.01 0.01 0.01
* P<0.05 * *P<0.01; AP <0.05 AAP<0.01.

Note * P<0.05 * %P <0.01 compared with sham operation group; AP <0.05 A AP <0.01 compared with model group.

2 IL40.IL47A.Foxp3 ROR mRNA (xxs;n=12)
Table 2 Comparison of expression of IL40 IL47A Foxp3 and ROR,, mRNA in right femur of rats of all groups(x +s;n =12)
Group Dose IL40 IL47A Foxp3 RORyt
Sham operation group 1.86 +0.56  0.87 +0.29 1.17 £0.36 0.37 £0.19
Model group 1.17+0.42° 2.16+0.49™ 0.57+0.20° 2.36+0.38"
Estradiol group 0.21 mg/kg 1.84+0.46% 1.23+0.38%* 0.99+£0.26" 1.37£0.33°°

ZGZTC high-dose group  1.28 g/kg  1.73 +0.42" 1.34+0.32°% 0.94+0.22" 0.74 £0.22°"
ZGZTC medium-dose group 0.64 g/kg  1.69 +0.32°% 1.57 +0.33% 0.86+0.20% 1.69 +0.32°
ZGZTC low-dose group 0.32 g/kg  1.61+0.39% 1.60+0.32" 0.79+0.22° 1.85+0.39"

F 3.72 15. 82 7.00 7.22
P 0.01 0.01 0.01 0.01
* P<0.05 * %P <0.01,; AP<0.05 AAP<0.01.

Note: * P <0.05 * % P <0.01 compared with sham operation group; AP <0.05 A AP <0.01 compared with model group.

o v Fog (P <o.00
Foxp3
" P (P <0.01) ROR,,
.. Sl
A B C D E F e
A B G ;D Foxp3
K F , (P<0.01) N
A sham operation group; B model group; C estradiol group; Foxp3 ( P <0. 05) o
D ZGZTC high-dose group; E ZGZTC medium-dose group; .
F ZGZTC 1 > .
GZTC low-dose group RORw ( P <0. 01)
1 IL40.1IL47.
ROR,, (P <
Foxp3  ROR,,mRNA
0.05) . 3. 2. 3.
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3 Foxp3.ROR,, (xxs;n=12)
Table 3 Effect on the number of cells with Foxp3 or ROR in left tibia of ovariectomized rats( x +s; n =12)
Group Dose Foxp3( %) ROR,,( %) F;(X)Fliz/ E,(ng/L)
Sham operation group 4.65+1.83 6.43 £2.18 0.72  9.243 +1.884
Model group 1.82+£0.57™ 10.57 £2.31™  0.17 3.696 £0.729™
Estrodiol group 0.21 mg/kg 4.59 +1.86%%  6.51£2.04%  0.70  9.134 +1.815%%

ZGZTC high-dose group ~ 1.28 g/kg 4.43 £1.73%%  6.38+2.12%% 0.69  8.546 +1.675°
ZGZTC medium-dose group 0.64 g/kg 3.95 +1.76% 6.49 £2.09%% 0.61 7.521 +1.7184%
ZGZTC low-dose group 0.32 g/kg 3.42+1.53° 7.54 £2.35% 0.45 6.637 +1.541%

F 4.71 5.92 19.13
P 0.01 0.01 0.01
* P<0.05 * %P <0.01, AP<0.05 AAP<0.01,

Note: * P <0.05 % % P <0.01 compared with sham operation group; AP <0.05 A AP <0.01 compared with model group.

A B , C D VE VF o
A sham operation group; B model group; C estradiol group; D ZGZTC high-dose group; E ZGZTC medium-dose group; F ZGZTC low-dose

group.
2 Foxp3 ( x200)
Fig.2 Number of cells with Foxp3 in left tibia of rats of all groups( Immunohistochemical staining x200)
Treg/Th17 E, Treg  IL40.TGFB
(r=0.9905 P< e, ROR,, Th17
0.01) . Th17 IL47. TNFa B,
4 Foxp3 ~ ROR,,
Treg/Th17 Foxp3  ROR,,
RN ! Treg/Th17 o,
Treg/Th17 Treg/Th17
2B Treg  Thl7 Th17 Treg
IL-6.1L-
o Foxp3 Treg 17A. IL23 IL40. TGFB

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



560

39

A B ; C ;D

F

A sham operation group; B model group; C estradiol group; D ZGZTC high-dose group; E ZGZTC medium-dose group;, F ZGZTC low-dose

group.

3 ROR,,

x200)

Fig.3 Number of cells with ROR,, of left tibia in rats of all groups( Immunohistochemical staining x200)
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