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Effects of Huangqi Powder on femur and tibia in rats with glucocorticoid-
induced osteoporosis

WANG Fang', CHEN Jun’, ZENG Xu-xin’,  ZHANG Jia-hao',  LIANG Dan-dan', LI Wei-min*"
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ABSTRACT: AIM To study the influence of Huangqi Powder ( Puerariae lobatae Radix, Astragali Radix,
Mori Cortex) on femur and tibia in rats with glucocorticoid-induced osteoporosis ( GIOP). METHODS  Thirty
one-month-old male SD rats were divided into three groups by randomized block design, which were control group
(normal saline) , prednisone group (3.5 mg/kg prednisone acetate) , Huangqi Powder group (clinical adult dos-
age ). Experimental test was maintained for one hundred and twenty days. Double fluorochrome labeling with calce-
in was performed before necropsy; bone resorption and bone formation index were determined by using blood ser-
um; the femur structural and material mechanics were analyzed by using bone biomechanics method. The cancel-
lous bone of proximal tibial and the cortical bone of tibial shaft static parameter and dynamic parameter were ana-
lyzed by bone histomorphometry method. RESULTS Huangqi Powder had no obvious improving effects on bone
biomechanics and bone static parameter, but could increas the area, width and number of the proximal tibia bone
trabecular. Mark perimeter percentage and mineralization rate of deposition could be increased. CONCLUSION

Huangqi Powder can significantly increase proximal tibia cancellous bone mass and enhance bone trabecula struc-

ture of glucocorticoid-induced osteoporosis rats.
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Wl Rz TR = 5 B AS (glucocorticoid-induced
osteoporosis, GIOP) J&f & WAL & & FRFRANAE
J— LB BLRE ) B AR O S SRR A 4K & 1 B
GRAAGE . IV A0 5 P A Bz BT i &R (glucocorticoid
GC) Ja—AFHAMRHR K 0.6% ~6% , HF5HE
PEEIT, BUkRmE . B T N B
FOMEER, HAKE BAGE F w5 2 BUHE IR 1 &
AR R YIROG . RIS AN GC & TR
P, wIAERIOEE, BCRRE, LA T B R AIE
SRR BN . IR FANIEPE R GC 3 M
H, WA S, JEm g R e

HEHCRH (FTFER), RERHERRNES

5. RUTHER . mE. RO 3 IR E
2: 11 LB s PR A 9 IE S LT B
PRI B BB AN A B B, AR SR ) GC 355
B B A AR B R WL BT T IO B B S ) B B 1 5
Wiy, DASH A g — 2B B BB R R IR A 5 B
HEAC B I A1 1R e KRl
1 HR5NEF
L1 %shdh  SPF 9fdfE SD KB, MEtk, ARt
5200 ~220 g, ARG EESLR S ORI,
S PR ATIE S SCXK () 2013-0002, 3t 30
Ho R FE T SPF Rz, Wia 44 Ok e
Bho IR B 12 h BIEIERS, W2 21 ~23 C,
2k 50% ~80%
L2 #H&RbEA WK, B, RAKLMEEA
TR B R R A IR H] (A5 150113)
BEHUR B M 25 R R el il &5, B 1 g
MY TA25 171 g, #E 1.22 (50 °C) ., BERRIk)e
MR (REXCEMEHARARAA, #t>
DO7IOA, HLA% 1 mL: 2 mg); #IGHRIAH Calcein
(AR B ek T, 4165 20131025) 5 HT AR
MR TR W R (A A e e Tl R, Y
2014082501 ) ; “F R WM — T g (AR R KAk
TR, 415 20130225) 5 i EARH B (RHE
mitsR k2= ), dit5 20140419 ) ; Orange G
( Sigma, USA, 1001508585 ); Hematoxylin ( Sig-
ma, USA, 101379249 ); Acid Fuchsin ( Sigma,
USA, 1001400602 ); Light Green SF Yellowish
( Sigma, USA, 1001790137 ); Ponceaus ( Sigma,
USA, 101114261); BGP (RN AEY) TG R
1110

], S M21016574) 5 PINP (sQBUARSEAEY) T
FARAF, 5 M21016575) ; CTX-1 Al 325
g (ALY TEARA A, #t5
M14016577) .
L3 A& HLY) R HLRM2255 (18 Leica) ;
HHLVE SRR RS (3¢ BIOQUANT 0S-
TEO A7) 5 AW 7l ie #l 81083 (fE[E Lloyd
Instruments 23 7] ) ;3 HL FIiEbr £ 0 ~ 150 mm (|
g fE A BRAE]) ;. YM-IT BUAEFTENL (L
IR AT BT ) o
2 T AR TR
2.1 BERFBER RGNS AR 0 2 A5
BT A SD K30 2, &1 s, BEPLE o
M3 EEH (VAR . GC BB B
AU . BRIEW SN, HARAS TR B Bk e
3.5 mg/kg ", 1A 1K, N1 h S IFIAE 4525
(B a2y, . b RN T AR C
g, WOChk [4], SOsEERMEMIETEILH, o
FHUA 255040 10 mL/kg, ARHFRL 2. 96 ¢ fiR &
T 10 mL T EEA S o/ L AIBTRLER s LAY
NI RS EAFRD) , 25 120 d,
2.2 AR PrASIYIARSERTS 14, 13 KR
M4 3 Ropul PS5 AR 5 me/kg, i
XTI EHRIC . SLIATHAT— KA. IWHSA TR
TRV R 20 o/ L NG B L 2240 40 mg/kg 5
TESTRRI . JEATRE TSI M ALSE, Wik mprA g
B2 hJ53000 r/min 2.0 30 min 1521, 503
HET -20 CURAER M, nEZeits BB b
‘H (proximal tibia metaphyses, PTM) Az v B 7 Jii
1 (tibial cortex, TX), FMABEGHEVIF, 17
HIEST R AT, B MBCR, HIBRKEE Z L
WL R (OREEEED) , ARk bk, DIABEE:
KIZIHWE 5, Bty THAL, fdr2H )
PRid, -20 COKFARTE, Fefra by nti.
2.3 A fedaindenl PRI E UM S bR A
52 (bone gamma-carboxy-glutamic acid containing
proteins, BGP) . T AUJF )5 N-3i Ik ( procollagen
type | N-terminal propeptide, PINP) 5 & W A Ifil &
febr 1 B A Bk CoR Ik ( C-terminal telopep-
tides of type I collagen, CTX-1) FEA7AGM, #3A5)
AT,
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2.4 BAEMAFeRNE TRCE SSRGS
BURT —20 CRyZEMIBCEFESD, SEgRIt L 37 C A=
FRERK AR, FEAEY R A L TR R, 2R
SCHR[ 4], DESSHE T2 Rt Bt 12 d8hs

2.5 FasmisitEFdans Ry LLEREE
RIS L BOd R i)~ 2R 8 AR, T
e WK, B3R, FZSCHR(3] LS pm FI8 pm
YA, 5 um Y]/ 2k H Masson-Goldner Trichrome 4%
Bk, ks, BEOSE, BHNOE, 1TES
ZHE ; 8 wm R AL, HIEEE A, 7918
ZHRONE o BB B By, [WvE R T 7K
A FE B BEiE , BHURMESS &880 . AT . B
KL A, FESCER[3] WAL 45 um ZEA W E R,
ALt HEE R E SIS S

2.6 witFEa® A EEH SPSS 13.0 Hf:it
rgeitee e, SRAPFRME £ brifizs (v xs) 3
7w, BHZIHEAREBIE N 2 & IbEL, LSD- k5
S-N-K-t 4% 2 (M| )22 i 22 57, P <0.05 IANAT
WEER, P<0.01 AR EES

3 4£§

301 xR RSk & B & A ik Al K S AR

ZiR W 1, Hrp BGP, PINP Jy & JE il 45 #7,
CTX-1 A EHRIkIEtr. BIEWH, GC BAIH KR
BGP, CTX-1 f5hr#fE T FEEa%, {HLL BGP TREHE
IR, FREIEEIL 25%, A%it¥ 2R (P<
0.01), CTX-1 i FREEHA B 2, 8 GC LAl 4],
B R4 BGP, PINP 545 M, H BCP BE T

& (P<0.01), CTX-1 845 EF, HIEG %2
S (P>0.05), S RULWILGWLE M5 br AN BE
A o R T LS o
x1 ERHNERREEESRER
HMELR (¥£s, n=10)
Tab.1 Effects of HQP on glucocorticoid-induced osteopo-

REMEXMEER

rosis blood index related to bone (x +s, n=10)

g1 BGP/ PINP/ CTX-1/

ZH ) _ _ _
(pg-mL~1) (pg-mL~") (pg-mL~")

R 2 472.28 £128. 47 97.07 £3.71 54.07 £19.23

GC KR4 1 871. 30 +338.90 ** 97.29 £2.20 40.03 5. 12
FEEEBAH 1 482,43 £529.86 22 95.13 £3.33 53.59 +16. 60

T SEWHILLE, P <0.01; 5 GC %% 4 b,
AL P <0.01

3.2 MBEXAREHEES N FHHh LRI
F20 B3 ABE (KA, BEMBERE H4h
FE) RO S5k B9 REE R B, )5 3 NS
(ERAEE M, SRPERAE | W R S b4
IR T B AR RE Bt o i A IO S B AR X T
KA, BOEHH, R K2R 2G4 ) 2 57
WARAGITFEL (P>0.05), EHEATERKE
iy HATRE L . SRR MIE R A b
Tb, EERESHEIE. ReKRERMI, Tk g
AR, ZRAKR, TEE MRS R B
S, BRI, 4GRS TR S
WA PSS, S CRE B AR 7 L nTRE
BATE BIBGEE

F2 HEHMBERIZEEARSETEVAENM (X £s5, n=10)
Tab.2 Effects of HQP on bone biochemistry of glucocorticoid molding rats (x s, r=10)

) BLE R R/ BRI, KRR PRI/ NIEE R %%/ ek
25 T KA /N )
GPa (N« mm) (N« mm) GPa (N« mm°) mm
IER 159. 68 +6. 65 218.23 +11.22  148.86 +19.92 5.60 +0. 83 2 238.73 £132.19 36 365.66 =1 868.15 43.18 +1.12
GCHIRIZ 162.42+13.92 223.30+16.77 126.26 +25.85 4.96 0. 87 2 437.78 +£197.75 37 216.72 £2 795.68 42.37 £0.25
WA 158.22 +14.68  219.28 +10.24  105.62 +33.09 4.20 +1.41 2 462.50 +536.41 36 047.67 =1 706.26 41.58 +0.43

3.3 MEAXIABRERFALHSHTEFAOH A

3.3.1 XK RIS B FEM R EE#ESSENE
M k3. B 1R, SIEFAMIL, GC A
R BB BB E/ NRECH AT AR B s, 4
MR Mg, AR T E /N R EHEX S A
FRASET L, GC AL /NG AR H 7%k Th.
Ar% (P <0.01). B /NgE5EJE Th. Th #5258 />
(P<0.05, P<0.01), B/ NZ¥H Th. N J& />,
H/NRTEE Th. Sp B EFH M (P <0.05),

Th. A% J&: /S B AR AL I T 245 4, Th. Th, Th.
N Fl Th. Sp S50 2 52 g /INR O T 254 M 25 &
$eb5, DL EAMEE R T GC KBRS I Be b JFi g 4
WAL B, EHMAFRERRE. 5 GC
PRI L, BRI BB Th. Ar% | Th.
Th. Th. N #7851, Hirp Th. Ar% 5 Th. N 5 i3 &4
i (P<0.01), HAEEUTIE® K, RRE K
FRORT BB R R KRRl L B B
ER N
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®3 HERBMHEERARERSEARES LRMREHEFSHAONELER (Y25, n=10)

Tab.3 Eeffcts of HQP on static histomoprhometric parameters of PTM in glucocorticoid osteoporosis rats (x +s , n =10)

24 3] Th. Ar /% Th. Th /pm Tb. N /(A4 -mm~") Th. Sp/ um
EHA 30.61 £7.52 49.24 £12.30 6.23 +0.24 111.31 £11.36
GC FiRIZH 17.30 £2.90 ™ 33.03 £8. 14" 5.41 +1.18" 159.00 +38.36 *
B A 30.00 +8.2244 41.55 £10. 39 7.18 £0. 5844 98.18 +16.402%

. SIEHAILE, " P<0.05,*P<0.01; 5 GCRIBIL LA, 24P <0.01

B.GCHAI4H CHKHEA

B1 BERRHEZEESEHAAREELES pm Y]/ Masson-Goldner Trichrome & ( x20)

Fig.1 5 pm section of proximal tibial in glucocorticoid rats with Masson-Goldner Trichrome dyeing ( x20)

3.3.2 MEBURKIEE FBEMEIESHE K, CCAURREE BN A S sy, &
W P4, K2 R, SIEWAM, GCHERA  JERUE D, AR, ORRIE R %
MR MAE A LB a7t KA o8 ko \KHEE% L Pm, BFR/BS, BFR/BV, BFR/
% L. Pm, HLIIAR R MAR, BRBHBEME TV HE GC BRI, HH% L. Pm, BFR/
BFR/BS,| HHHCR BFR/BV, B4R BFR/ TV #E W E N (P <0.05), J5IEH A{HE
TV ¥ FEA%, H.H% L. Pm, BFR/BS, BFR/TV Xy i, BRG] fe dbie B g e e, W] BEL 1k
REFEM (P<0.05, P<0.01), #H GCAHRNR  HLEEREREREX,

JRCH AMLTE PERRAG, AR AR, S IR R U

R4 BEEAHREESERREELRRABHITSEZSHNEER (Y25, n=10)

Tab.4 Eeffcts of HQP on proximal tibial dynamic histomoprhometric parameters of glucocorticoid osteoporosis rats (x s ,

n=10)
BFR-BS~'/ BFR-BV ! BFR-TV '/
2191 % L. Pm/% MAR/(um-d ")
(pm-d-'-100) /(% syear™!) (% -year™!)
e 9.009 +2.538 0.202 +0. 027 1. 833 0. 609 0.028 +0.011 0.008 3 £0.002 5
GC R 2 5.115+£2.024 " 0. 178 0. 067 0.918 £0.491 " 0.019 +£0. 008 0.003 5 +£0.001 9™
e 8.358 £2.496% 0. 162 +0. 008 ** 1.361 +0. 438 0. 024 0. 007 0.007 0 £0.001 92

H: SIEWALLE, TP <0.05, 7P <0.01; 5 GC ML LE,* P <0.05

B.GCHEALH CIEMA

B2 HERHREREAARESLES pm Y1 FEIRIE ( x100)

Fig.2 Fluorescence labeling of 8 pm section of proximal tibial in glucocorticoid rats ( x100)

3.3.3 XEIRURKAEH P BEFEHSSHENE AR E A C Ar gl B iR R Ce Wi
W WS, K3 R, SIEWAAML, GCHEA A EBEREEARE 2% Ma. Ar WG DN, [ 3 Hhn]
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UL, GC BRI LR 5 1 & 2 5 Ha s T AU K, R |
mAE /D>, 5 GC AT A EL, #EH4 Cu Ar,
% Ma. ArfEJ/D, KRB AT 7%E% Ct. Ar, Ct.

Wi {3, 328 8 o GC R BUIE B B R iy
TN BERRS BRI M, (EOG B o s s v AR
Be o JE AT s e 3

RS ERBEMNBFEARRBEEFREREHSSHHZM (X x5, n=10)

Tab. 5 Eeffcts of HQP on tibial shaft static histomoprhometric parameters of glucocorticoid osteoporosis rats(x +s, n =10)

21 51 Ct. Ar/mm?> % Ct. Atv/% % Ma. Ar/% Ct. Wi/mm
Nl 6 878 477.78 +597 482.98 84.35 £2.21 15.65 +2.21 942,43 +75. 47
GC fERIZH 6 388 393. 04 £255 554.22 83.71 £2.58 16.29 £2. 58 888.61 +21.74*
A 6 220 546. 31 +605 963. 81 * 84.16 +1.30 15.84 +1.30 892.14 +51.58

. HIEWHIE, * P <0.05

AJEHH

B.GCHiRIH

CIHEHYA

B3 BERMZEESARREESSRES milH ( x20)
Fig. 3 45 pm section of tibial shaft in glucocorticoid rats ( x20 )

3.3.4  XPBORR BRUE B B Bl s A S EU
M ko6 i, SIEWAM L, GC BRI Ak
B ehR e i K 53 %0% P-L Pm BB KRG (P <
0.05); 5 GCHAIHAM L, BEEEHALI% P-L. Pm fI
BN B AT E-MAR B B30 (P <0.05,
P <0.01), A BFIMNEFTILTIE P-MAR |

SMEE LR P-BFR/BS | IR ERRE K T
J3%% E-L. Pm AlE AR5 JE R E-BFR/BS 270
REWES (P>0.05) BH ALDIBIRE N 6
ey, AR AN . 3R BRI B ot
HIE S 02 BE B T AL DURER el 2
A K.

x6 HRBMEHAARBRESHRERENSSHHZE (X5, n=10)

Tab. 6 Eeffcts of HQP on tibial shaft dynamic histomoprhometric parameters of glucocorticoid osteoporosis rats (x =s, n =

10)
P-BFR-BS ! E-BFR-BS~!/
285 % P-L. Pm /% P-MAR/(pm-d~") % E-L. Pm/% E-MAR/(um-d~")
(pm-d~'-100) (um-d~'-100)
EHEH 70.21 £7.43 13.83 +5.90 0.086 8 £0.048 9 13.34 £2. 13 0.304 0. 337 0. 000 91 +0. 001 05
CC AU 54.07 +21.21* 8.34 £5.49 0.038 0 £0.035 5 12.96 +6. 46 0.277 +0. 831 0. 000 83 +0. 000 25
R 57.22+18.507 11.04 +9. 17 0.051 6 +0.048 5 9.21 +3.63 1.213 +0. 63122 0.003 54 £0. 005 25

W SIE%4LEs, " P<0.05, "P<0.01; 5 GCEiM4 ki, 22 P<0.01

4 itig

A5 25 A R 2 A S A R Y — e A i
JEEE I, KT 0 TT R e ke il 200 6 3
Ay T R B A ) — I S TR B 2 A
PR EIMAFER AP g BGP R IR, s
EERR . PRI 568 R B A AE A 1 b BGP /K
BEMBARR . AHFE LI GC Al EiRIZ] BGP
KFTWE, TTRE GC A LRSI 0 . Bk
2 BGP /KF TR, %% 16 HOR BE7E I BUK F L
ke GC & A %M . PINP 2 8 200 B 45 B O B¢
e TG S T 4 6 AR A A3, AR AR

A B E R | R 5 5 B o N e At
B, FHEEER T BB R A G R, B 4 s
BR. WSS R PINP /K- 5B A H 40T &
BRI ST 45 2 B LA . A
WF5EH PINP (A& A2 MR B 2 S, K
BUFE PINP #6545 E AR A 8%, CTX-1 f27E T B
B TE A, Y T T 9 5 o G DAV A R
[ BRI T, LR BEGHE A i . CTX-1 J&
BN LA N A - A i R o =3 T N
TR, GCAFH CTX-1 KTV TRE, 42541 Ik
0 AT 1 K
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B LBUE TR 222 B HTW B S sl 5
5 A R i B R T B, A e 1 B A 2
FRLELL SR EE AV ] Micro-CT I 2 TouE bl . A
PRSI G5 A MR AE bR 5 B AL W) 12 280 R B
TRE MR TS A R 2 o B 2 g, (EASR 3R GC
B 1S S ABEIR , LA BT RO g
KRR EE B30T, BB AT B2 2500 ARk
BB BT A RE AL Z AT B T SE IR R B TR
HYTE AT 2 EASRY K 253 HF ) (g 2

H AT 2 AW R TR TR B AL LA B R B
Brbaon =, AT RS EWIET T X
— o U R BTV L BFR/BS, B4R
JE R BFR/TV EREALFY LN . AR LR A AR X
i IO B %) 5 W e 3 T 2 Jo i s ), T B IR Ay B Jot
HEWECE, SMTTEA L, 5 MR g gD,
F R R ABsk IEH . — M, ERE
(I TE S A N AR B

AT R R BRIERE, A T2 82
HAUEEFMEE, /IRAERE TR, AT
t, NEURE LB AR K, BN
T340 (% Th. Ar) TTLIM 0.08 5 0.25 A&
B, SRR R TR, AT ABFSE ™ 3 5 st
FEARMS (1 mg/kg) BYWLIA BRI 05 5 7 A i
JRERAA R AR TR, H B 1 1 AR B 4328 1 s 2 AN B
B, (AEIERS B I EReREL, SRR
g S J SO At = o = (T b7 /N
Bady, AMUAEREE (BRI ZL0 5
D, Ry e (BEE). WA RAA
MR BEBR TR JEAR T R, AR AL, AR
YR RAA T E R, RS,

it ASBAS ABARKRFES FAEHHK
R REEERE DR, FHEARA IS,
YRR, RE, KEER. A AEFE HHAL 2T
A LB AE R T RGO RS R ERENES S
AL T AR T
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