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[Abstract]  Objective  To test the effects of Guben Zenggu Decoction on bone metabolism and bone
microstructure in ovariectomized rats for the purpose of preventing and treating postmenopausal osteoporosis.
Methods Osteoporosis rat models were established by ovariectomy. The model rats were randomly divided into
control, estradiol valerate treatment. and Guben Zenggu Decoction treatment groups with high, medium and low
dosages. After 12 weeks of treatments. 10 rats from each group were randomly selected for cardiac blood sampling
after abdominal anesthesia. The serum levels of estradiol (E2), osteocalcin (BGP), carboxyterminal of type [
procollagen (PICP), collagen type | pyridine crosslinking peptide (ICTP) and acid tartaric acid phosphatase-5b
(TRAP-5b) were determined by ELISA. Bone histomorphometric analysis was performed on the right femoral
specimen of rats using micro-CT imaging. Results The models rats had lower levels of E2, bone alkaline
phosphatase (BALP) and relative bone volume fraction (BV/TV), trabecular thickness (Tb. Th), number of
trabeculae (Th. N) and connectivity density (Conn. D), and higher levels of BGP, ICTP, PICP, TRAP-5b and
degree of trabecular separation (Th. Sp), structural model index (SMI) than their normal counterparts (P<Z0. 05).
Estradiol valerate and Guben Zenggu Decoction treatments increased the levels of E2, BALP, BV/TV, Tb. Th,
Thb. N, and Conn. D significantly (P<C0. 05). Higher doses of Guben Zenggu Decoction resulted in higher changes
(P<C0. 05). Conclusion Guben Zenggu Decoction can improve bone metabolism and bone micro-structure in
ovariectomized rats, thus playing a preventive and therapeutic role in postmenopausal osteoporosis.
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GBZG) : & ¥ 1€ 40 g, &5 2 12 g, Ik H 12 g.
KIEFE 1S g . BME 12 g . HAVFIR 12 g W TH
N R 2 AR BE e T 2 o I ARG i 25
8 A K BRI 3 KGRI 1 h RS 1 s 1,
FEF 0 fE . WAV 2GRy . AR B S vk
Aigiky 1 g=3.33 g A2y, MR ME B (RME
SROVFEHE R BRA RN A AL #]H S
208A) ;K & A TE 250 g/ ( B = A TA RA
AL AP . 20151023) s T G B R 4 160 U/
S ARG 25 e A R A B A2 7 b5 :201248)
1.3 RXF RN

KECME R (E2) . 5 58 5 v ol M Bk iR
(BALP) 45 £ (BGP) ., T %I §ij e J5 & i S i ik
(PICP) ., I #YJ5 J5 4R J5 i 52 Bk i ik (ICTP) (Hit il A1
i 5 M Wl 1% 1 -5b ( TRAP-5b) X 7 & %W [/ | il
W% 3 (BlueGene) & ¥ B ¥ H R A #. #it 5
20161101, % 2L K bR (3 [E Bio-Rad 24w , Al
5 :Benchmark Plus), SCEsh ¥ CT 2% R 40

(W15 Inveon, fEH) ,

1.4 XWHE

1.4.1 g om 60 H K FGE MM EFR
10 dJiF » BEAIL A28 25 6 A O (5O fof b 2, A5 7Y
XF REZH o PSR HE W A T AS 8 O b AR
AR 10 H, BRzs R gl Ah, FA R B SR F
2501 5Lk 5w A AR AR . 10 V6 UK A ST VS TR IR
T SRR I 5 FSC N I g DR B Bz [T 7 T TR R
DB VBRI 75 B2 IR 229 0 E T U AR DD R AL
ULER s | ol [ BT k- =) N B VAN - STE E: N
J5 3 d SRR L S A R TR R .

1.4.2 F#u% AKJF 3 . &460E 8 THs 0
YIRS R R T G A AT A 2IRYT . A B
RN N b R NN R NI E T o ) NS
ORI B (A= 25 & & 23 B8 2.3 g/keg. 4.6 g/kg,
9.2 g/kg, LI T SR B & 10 mL ZE 187K 7 B
il B VR B R T A N A ) L 28 1 X R 2 R AR o) R
2H DAAE ) i A B AR K S L TR M T 4 i N BRLAE
ROR 25 7 PR ME L A H 90 pg/ke. BEH TR,
FREefEE 12 J4,

1.4.3 X R bk B RAEAREN  BTA Y2y
T 12 JH S S K 12 ho I RR I 0 I R I
2 mL, ™A% e BT G Ud BT 45 42 g B o 8 Wi o 2
Kol ok B ¥ E2. BGP, BALP, ICTP, PICP,
TRAP-5b i & .

1.4.4 Micro-CT & fif &1 43 8 A7 B AR A
SBRARAS & FE L PR 90 7 45 B 21, 54T Miero-CT
RN = A . R A B Y DR R A 0 B b AR
A Micro-CT ¥ (QuantumGX perkinelmer) , %} i &
iy T ue E AT SR, LIRS B R
90 kV s Jii 88 pAs 4 B[] 14 min, 43 FF %K.
26 pom T4 58 WU 5 328 BB 328 Iy 1 il g 22 A O
PR 3 A0 T i Ay R ARV Y R X I8 (volume of interest,
VOD . 18 w5 B 8 iy B A BB . R AT = 4Ed 41 L 42 K
K& A B . 34 8di Rk 1 ABA #1fF Cadvanced
bone analysis) #4178 204U 1 2% 50 A« RAR 08 ot
MEEH S8, EESEALEE A E R 54 (bone
volume/total volume,BV/TV), I % Fmx; & /N5
J& J (trabecular thickness, Th. Th), Lk pm FRix ;&
INGEE & (trabecular number, Th. N), P4 1/mm
7N B /N B4 B8 B (trabecular separation, Th. Sp),
LA mm RN ; 45 WA A $8 KX (structure model index,
SMD , 55 #is 2 1 9 il 2, LAS A ARCIR /1N 32 A
FFAR B /N G200 FE B 5 % 32 % & (connection density,



5 BT VRS [ A B O X B S D SR 0 R SR AR RN B R R Y R 681
Conn. D), {#i ] Micview #1347 =4k E i, K15 2 #®=

ALK LR 1 = 4k ST R R . T B 8 Micro-CT -

IR VOT BE BR300 0T S 8/, i A — fi 3/ 2.1 BRAXRMEERGIERLR

B 5L A S S R W 1. 528 0 IR B A B R IR 2 K B

1.5 Fit#EHZE
TR POR DL o dos FoR . ARV EUE 43 5 R

E2 .BALP & & %k (P<C0. 05) ,BGP ,ICTP,PICP,
TRAP-Sb & F R (P<<0.05); /A TP TG,

N S /N T » =3 Y Jal,
MNTREAS ¢ G 3 R EDR BR J 22 40 A, P<<0. 05 Ry 22 SRR REZE AR LY 3 R HE e 2 R T A R O A5
RS X 7§ E2, BALP # ¥4 & (P<{0.05), BGP | ICTP ,
1 FEHXREHFBRGHERILR
Table 1 Bone metabolism indices in rats
G E2/ BALP/ BGP/ ICTP/ PICP/ TRAP-5b/
sroup n (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Control 10 50.88+3.56 22.02+2.93 20.90+£1. 49 40.33+£3. 80 20.91+1. 84 16.9942. 14
Model control 10 21.08+2.99* 17.87+2. 64 * 42.60+2. 65 87.07+2.44% 44.65+1. 21~ 41.99+2.96*
Estradiol valerate 10 52.13+3.13A 22.11+2. 844 19.124+2. 134 39.78+2.004A 21.87+2.03A 18.08+1.794
GBZG low dose 10 40.53+3. 254 24.59+2. 594 29.93+2. 264 53.07+2. 364 28.90+1. 944 27.01+1. 854
GBZG medium dose 10 45.68+3. 024 25.62+2.864A 25.34+2. 324 48.56+2. 344 24.38+1.87A 21.63+1.754A
GBZG high dose 10 47.36+3. 4144 29.81+2. 5244 23.42+2. 5142 42.13+2. 04A-A 22.93+1. 9544 19.13+1. 5844

* P<C0. 05, vs. control group; AP<C0.05, vs. model control group; AP<0.

PICP,TRAP-5b & & ¥ F [ (P<C0. 05); H & 7 &

AL TR A L 22 A Gt 208 L (P<<0. 05),

2.2 KEBRBIEHMDES MicroCT EESH T
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05, vs. GBZG low dose group

HA X BV/TV., Th. Th, Tb. N ;% Conn.D F} 5
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zliiﬁﬁ"jf,—],,J Qﬂ'ﬁﬂi Uaéﬁiﬁﬁ%ﬁ“
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22, j.:
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TV.Tb. Th,Tbh. N & Conn. D # F [&(P<C0.05); 6 2H R A TR O vy A 20 = o R R
i Th. Sp F1 SMI W7} (P<<0.05) ., 24T )5 , &l L?éﬁi@l’i‘limﬁiﬂiﬁ V2 K BRI S
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£2 FEAANKARBKRBITH Micro-CT EESH LB (n=10)
Table 2 Micro-CT quantitative parameters of distal femur in rats (n=10)
Group (BV/;/TV)/ Tb. Th/ 'lij Nl/ T}). S]l>/ SMI Conn. ?/
0 Hm cm cm cm

Control 0.39+0.06 54.3049. 36 6.3240. 88 0.35%+0.02 0.6640.04 107.29+8. 22

Model control 0.144+0.02* 31.28+8.27* 3.2940.46* 0.67+0.08* 1.3740.12* 49.98+5.77*

Estradiol valerate 0.37+0.054 52.12£9.054A 5.57+0.75A 0.36£0.034A 0.50+0. 064 85.23+6.854

GBZG low dose 0.28+0.044A 44.09+7. 104 4.9340. 644 0.44+0. 034 0.86+0.07A 90.40+6. 024

GBZG medium dose 0.3440.054 48.5348. 144 5.5240. 654 0.39+0. 024 0.5640. 054 91.31+6.97A

GBZG high dose 0.37+0. 0442 52.96+8. 98A A 5.68+0.67AA 0.37+0. 0244 0.56+0. 04A-AA 105.01+7. 5444

* P<C0. 05, vs. control group; A P<C0.05, vs. model control group; /A P<C0.05, A/ P<C0.01, vs. GBZG low dose group
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Three-dimensional reconstruction of distal femur
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A Control group; B: Model control group; C: Estradiol valerate group; D: GBZG low dose group; E: GBZG medium dose group; F.

GBZG high dose group
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