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1.3 Z&2RXFNBAE

L5% 240 (b R ERHARAF,
L2 9221035); OPG Hifk (L2 bs-0431R) .
RANKL $if& (#t5: bs0747RH) , IR (dbxD)
YRR AR T, ELISA 37 & B S vk ml v
BERREG ( BALP, fit*5: E201902) . B45GHF al
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(CTX-1, #t5: E201906) . 1 B0 5 ad o i
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5% (0C) ELISA & (Ht%: E201901), Jt
FABRAWABRAE: RNA gl & (EH
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FLBERHT F KK, LA P <0.05 AZERA G4 .
2 #R
B KR AR BB KAATED IR
FUR, SO, BRI KR % K&
BALP. CBF-al. CTX-I. PINP. OC & & §
FRAIK (P <0.05); SAEARIA A, wm ksl [
AYGE T H A 2R B % B BALP. CBF-al
CTXd. PINP. OC &&E¥FteE (P <0.05); HIE4
g T ARG A AR NGE I T e R, G
AT HEE T A5 Ir4l (P <0.01) .
2.2 BAKFE D RMEMIGATILER

F2R, HAEAE, BRI K FA A
BUME BN B/NRIRE . B R
fiX, B/NREE R SR RRE T A (P <
0.05); SRR LAY, mREA. BN S A
FE A R B AR 8 BN /D
PRIEEE . YT, BN SR
BUFSECIGREAR (P <0.05) ;5 L[ A3 8 J5 20 Ak

2.1

BHAEIUCEL TR EEA, KEH& ks
T EASEE I (P <0.01) o BHREBET
v g CT HAE R 25 HALE/NREE R 5
#, TClEBR: BB R RE /N e W b [R] pR
Kl BACEA >, LR R TEEE A 2S; him
FEAA S A B LI G A SR AR L, B
ANREBRAE /N B 2, Horh DURA R 2 3
fEe HILE 1.
2.3 BAKATEREARFAL P OPG. RANKL
mRNA & A rbix

T3R8, SEAAE, BAERRT ik k&
41 41 % OPG mRNA 35 FF, RANKL mRNA
Fik Bt (P <0.05); SEAALLE, A
[ AR 348 B A VR A 2 R BT e i B i 1 41
OPG mRNA %358 B I 7}, RANKL mRNA 33k Bl
W (P <0.05); HFEANE 7 HMBKA 4%
Rt T m R A, BRA A TR pr i UL T [
AMEF I (P <0.01) .

F 1 SHRRE%E RS & 2 R CED)
21 531 BB E®Bs /g em™?  BALP/pg+L™'  CBF-al/pg+ L' CTX-I/pg+L”! PINP/pg* L~! 0C/pg* L~!
ZEHH 10 0.179 £0.002 21.55 +10. 12 49. 66 +15. 63 12.57 6. 21 30.12 £12.05 18.53 £10.17
T2 10 0.141 £0.004? 16.22 £11.23Y  22.76 +19. 04 8.55 6. 67 25.25 +10.97? 12.67 +11. 14
R A 10 0.152 £0.001" 18.27 +12.25Y 30.28 +12. 74 9.53 +6. 64" 27.14 +10. 632 14.26 +10. 71V
BEAKEE T4 10 0.161 £0.003”9  19.81 £9.29"9 39,67 +18.91"9  11.38 +8.44"9 28.62 £16. 1379 16.74 +11. 19”9
A4 10 0.171 £0.002" 99 20.65 £11. 41799 44,07 £+17.26” 99 12.06 +10.22"99 29,72 +12.45"99 1845 +13. 06"

+
ae

{E: BALP, HARtEmslEniim: CBFal, #

KT al; CTXH, DRBEORFEA R INP, DRI EIEmATAG OC, HH5EK.

a) HaHANE, P<0.05; b) SERALLE, P<0.05; ¢ SFJRALLILE, P<0.01; d) SEAMEITHILE, P<0.0L,

2 HURRE/NEMESEHSE (xx5)
131 B EROR=RUN T %/J\";.’%?St% H/INRJELRE ﬁ?ﬁ%fﬁ %L/J\i‘%%é%%rﬁ SRR 5 8
1% /em ™! /pm /em ™3 /em ™!

Sk 10 0.42+0.04 6.74 +0. 63 56. 66 +10. 71 93.68 +5.77 0.33 0. 05 0.57 £0.01
TERIZ 10 0.21 +£0.07Y 2.88 +0.21Y 33.87 £10.15Y  59.61 +10.78Y 0.71 £0. 129 1.78 £0. 149
RS A 10 0.32+0.09” 4.66 +0. 17" 41.39 £13.85”  65.56 +6.29" 0.49 +0.17" 0.86 +0. 72"
[ A 38y 2 10 0.390.07"9 6.15+0.2979  50.78 +17.86" 9  88.43 +17.33"9  0.37 £0.04"° 0.65 +0.22"9
eyl 10 0.41+0.02"9Y 6,43 +0.41799 52 88 +18.37”99 91,17 +10.26" 99  0.34 +0. 11Y99  0.58 +0.05” 99
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a) GAEMANE, P<0.05; b) SHALLE, P<0.05 ¢ SeE/RHEALLE, P<0.0l; d) SEAMEITHILE, P<0.01.
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2.4 BAKRAT LA EMALF OPG. RANKL
EAo St

F4oR, SEAARE, BBHKET ik &
fi gl 4l OPG 8 H 335 T %, RANKL £ H ik
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ARG 7 ARG R BT B ik B i 20 41
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BEEIL TR A, BRA AR SGE L T [ A< 5
B (P<0.01) o FHKRT EMALH OPG.
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OPG. RANKL %5 4 Ha 3k B LI 3.
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OPG, Bir#; RANKL, T «B ZAIH LA FHLA-

B3 HAKRBEHLH OPG. RANKL & 1 LK E

3 iFie

hEESOR OP TR T “BE BT S
Wi, BHESIANT ZNE I PRSI AT B4
BT GEHNED R B
K7 OERR N EEEA, WRAMNEE AT, 456
RS0 R AT 7 20 07 “Bg i LR RN AR
J7 7 R AR e B LZE T . JThE 2E R
B, AMIFRMFH. E25RESHYEIE, Hrha
ZAMh £, 5 R ECIE R B AN T P 230G
UM I, FHBDA 258, ISR B A2 T
WMo MM AL, 2 E IR E B
FH, ZfEsm g, NS, =283k k.
WG, AR EMANE . HeE AR TR Mg

(2—AA(I| , ;C iS)

" T R B R

ZH 5 R F

451 B 0PG RANKL 0PG RANKL
ISkl 10 2.77 £0.53 0.46 +0. 08 2.36 +£0.03 0.51 £0. 04
HRAIZ 10 0.99 +0.47Y 1.02 £0.07¥ 1.13 £0. 259 1.09 +0.08?
EIEEU 10 1.81 +0.07" 0.83 0. 03" 1.78 £0. 05" 0.91 0. 02"
[ A 38 5 )5 20 10 2.26 +0.09"° 0.59 +0.21"9 2.21 +0. 1179 0.70 0. 1179
B4 10 2.67 £0. 14" 99 0.47 £0. 13D 99 2.33 £0.06" 99 0.53 £0. 17" 99

[E: OPG, Hf4#; RANKL, #HT B ZK LN TBLfA.

a) HzHAE, P<0.05; b) SEMALIE:, P<0.05; ) SERAAE, P<0.01; d) SEAEEITALLE, P<0.01.

x4 BARET B ARG HA T OPG. RANKL 8 [ H K K EEH LA (x%5)
— =
45 B OPG T RANKL OPG HEHEE RANKL
=Kl 10 0.94 +0. 12 0.35 +0. 06 0.88 +0. 12 0.41 +0.09
TERIZ 10 0.51 0. 14? 0.73 +0.229 0.54 +0. 179 0.79 £0.26%
R A 10 0.62 0. 13V 0.48 £0. 11V 0.62 £0. 142 0.57 0. 142
[ A 48 7 21 10 0.74 0. 159 0.41 +0.03" 9 0.79 0.21"9 0.49 0. 18V¢
A4 10 0.89 +0. 16799 0.36 +0. 12" 99 0.86 +0. 13799 0.41 +0.16799

{E: OPG, Hfya; RANKL, #HT B ZIKTH LN T BifA.

a) HzHARE, P<0.05; b) SEMALE:, P<0.05; ) LFJRALLE:, P<0.01; d) SEAEEITHLILE, P<0.01.
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Effect of Guben Zenggu Formula ( %735 75) Combined with Hyperbaric Oxygen Therapy on Regulation of
Bone Metabolism in Osteoporosis Model Rats
FENG Yiyun', LAl Jifang', SONG Min*, GUO Xiaorong', DONG Wantao'
1. Affiliated Hospital of Gansu University of Chinese Medicine, Lanzhou, 730020; 2. Gansu University of Chinese Medicine
ABSTRACT Objective To explore the effect of Guben Zenggu Formula ( [f7<3577) combined with hyperbaric
oxygen therapy on imbalances in bone metabolism of osteoporosis, as well as the possible mechanism underling the
effect. Methods Fifty female Wistar rats were randomly divided into a blank group, a model group, a hyperbaric
oxygen group, an herbal formula group, and a combination group, with 10 rats in each group. Ovariectomy method
was used to establish the osteoporosis model in all groups except for blank group. After successful modeling, rats in
the blank group, model group and hyperbaric oxygen group were all given 30 ml/kg normal saline by gavage; herbal
suspension of Guben Zenggu Formula at a dose of 4. 6g/ (kg * d) by gavage and hyperbaric oxygen were adminis—
tered in herbal formula group and hyperbaric oxygen group, respectively; the combination group received both herbal
suspension and hyperbaric oxygen. After 12 weeks of intervention, the bone metabolism markers were detected in ser—
um including bone-specific alkaline phosphatase ( BALP) , nuclear binding factor-el ( CBF-«l) , type I collagen
carboxy-terminal peptide ( CTX-1) , type I procollagen amino—terminal propertied ( PINP) and osteocalcin ( OC) ;
micro CT imaging was used to detect femur bone density and bone trabecular microstructure; The protein and mRNA
expression of osteoprotegerin ( OPG) in rat hypothalamus and femoral tissue, and receptor activator of nuclear factor—
kappa B ligand ( RANKL) in rats hypothalamus and femur tissues. Results Compared to blank group, the model
group had lower levels of bone density, BALP, CBF-al1, CTX-, PINP, OC, relative bone volume fraction, trabecu—
lar bone number, thickness, and connection density, as well as higher trabecular bone separation, and structural
model index; the OPG protein and mRNA expression significantly decreased while the RANKL protein and mRNA ex—
pression increased ( P <0.05) . All the outcomes showed significant improvements in hyperbaric oxygen group, herbal
formula group, and combination group compared to those in model group ( P <0. 05) ; the herbal formula group and
combination group showed better improvements compared to hyperbaric oxygen group, and the combination group
showed the biggest changes (P <0.01) . Conclusion Guben Zenggu Formula combined with hyperbaric oxygen
therapy can regulate the imbalances in bone metabolism, increase bone mass, and improve the trabecular bone micro—
structure, possibly through regulating the OPG/RANKL signaling pathway.
Keywords osteoporosis; Guben Zenggu Formula ( 4<% 77) ; hyperbaric oxygen therapy; bone metabolism; tra—
becular bone; OPG/RANKL signaling pathway
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