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(ks FER, T4 FFKE 050011)
BE B RT2FEERRPES TR IBENSTRANTIERARXRATHES TR ERABHIE NG Ha . Tk 60 2 SD X
APy A A2 m(AM) BRAREM(BA) SRM(CHE),&20 R AP ALFBASHNETZFELRARERM S TK S BR
B (1:1,m/m)690 g /(kg-d)Fo 5 & £ 2 3K, 4 J& UG RSP LIk R I H KRR RGANEIFRA kR 6 B C AR
REFTAREKRAPABER BGHFTTTARAK6 A, TRAEBH 10,17,24,30 RA0E EHNEF EMIE X KBS E7 0
LA (BY) F o BARAR(TV) VEARRS BV /TV) VB F % E(BMD) B 6 &G, L HT A KR, BARALLI 10 Rt 4T L
Micro — CT 4248 ; T s kB, € 1 A AR N 3% AT AR (P I NP) i AR 4 B (AKP) B 45 % (BGP)K-F. 5R L5 ARM#HEH
10 Rpbsc,3 4R R AEE % 17,24,30 KA EMAE X KK Lane - Sandhu 75 3H BF I35 (P<0. 05);5 C AL E, A K KA
J& % 10,30 R EM AL X X3 A Lane — Sandhu #F 43 2% 7% (P <0. 05).5 C 40348, A 20 K K 49 AKP,BGP,P I NP,BV,
BV/TV,BMD 3 2%t %(P<0. 05),B K R 69 AKP F= BGP ¥ 2# & (P<0. 05);5 B 4lrti, A 44K K49 BGP,P I NP,BV/TV
HREAB(P<0. 05) B8 EFELFWABELSZE SBETHRLE T RAAEE IR KR8 BI04 H 0L AR B 90T ko
KRR 2 508 B30 3 K S0 R R BRI KRG RS
Effect of Epimedium Total Flavonoids Combined with Astragalus Polysaccharides on

i

Fracture Healing in Model Rats of Osteoporotic Fracture
GAO Yuanhang ,CHAI Yi,LIU Shuowei,CHANG Bolun,BAO Kai,LI Qian
(Hebei Hospital of Traditional Chinese Medicine ,Shijiazhuang ,Hebei,China 050011)

Abstract: Objective To investigate the effect of Epimedium total flavonoids combined with Astragalus Polysaccharides on callus
formation and shaping of fracture healing in model rats of osteoporotic fracture. Methods Sixty SD rats were randomly divided into
the full — treatment group (group A),the post — treatment group (group B),and the control group (group C),with 20 rats in each
group. Among them, the rats in group A and group B were respectively gavaged with a suspension of Epimedium total flavonoids
and Astragalus polysaccharides (1:1,m / m) at 690 g / (kg + d) and equal volume of normal saline. After four weeks, bilateral
oophorectomy was performed to replicate a rat osteoporotic fracture model, and they were continuously gavaged with drugs for six
weeks. After modeling by gavage of equal volume of normal saline for four weeks,rats in group C were given an equal volume of
normal saline by gavage for six weeks. Frontal and lateral X — ray films of the affected femur were taken on the 10th, 17th,24th
and 30th days after modeling to calculate the mineralized bone volume (BV),tissue volume (TV),BV / TV, and bone density
(BMD). After six weeks of gavage,all rats were euthanized,and 10 rats in each group were randomly selected for Micro — CT
scanning of affected limbs;blood samples were taken from the abdominal aorta to determine the levels of N — terminal propeptide
of type I precollagen (P I NP),alkaline phosphatase (AKP),and osteocalcin (BGP). Results Compared with those on the 10th
day after modeling,the Lane — Sandhu scores of frontal and lateral X - ray films on the 17th,24th,and 30th days after modeling
in the three groups significantly increased (P < 0.05). Compared with those in group C,the Lane — Sandhu scores of frontal and
lateral X — ray films on the 10th and 30th days after modeling significantly increased (P < 0.05). Compared with those in group C,
the AKP,BGP,P I NP,BV,BV / TV,and BMD in group A significantly increased (P < 0.05),while the AKP and BGP in group B
significantly increased (P < 0.05). Compared with those in group B,the BGP,P I NP,BV / TV in group A significantly increased
(P < 0.05). Conclusion Epimedium total flavonoids combined with Astragalus polysaccharides can effectively improve the fracture
healing in model rats of osteoporotic fracture and promote the formation of callus.

Key words: Epimedium total flavonoids;Astragalus polysaccharides;osteoporotic fracture;rat;fracture healing
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SR PEATE ARG, 2B 800 71 50 & UL L EBAE
OP, HLiZWr w12 9% & BR, A8 ) M i 2 H R IA YT
TR ) — 2 S R A TS R 5 I R R R
U BIVE /S o iR 2 R SR v S A MER R RETE R o S
B, X i T I SOR I B R LA R B
2 FE NG T N0 W TR 4 B oAb i 9
B A AR, P40 0 P 2 o s AR 5
HABE ST B, 55 B R S 70 B o pE i LA,
U0 FH AN R B b A O A B TR A R I 5 o,
BRI A5 2K, HOW BT i B 8 R B
e R TACI S N A SE S ISR E Y5y
I A5 B FE M0 T AP B AR R R R B &
H T B IBTEAE SRR IR BUARGE AT .

1 MBSFH*®
1.1 B RHBE5HY

AR XBT — 1 B9 H X S48 (321 Kodak 4 /] ) 5
JIDI = 5G BU B0l (N 5 AL ZR AT FR A 7] ) 5 uCT -
100 %! Mirco — HHEAUA)Z /5 (CT) X, Evaluation6. 5 - 3
R CT WA B R 45, #4F SCANCO Medical AG.

R R DRI I ( IS A YRR
FRAE], 5550 CAS489 — 32 — 7) ; Wi fE M (h [ Desite
o8F]L S DHO109) 5 T 7 Jie B NV S i ik (P T NP) sl
PERE R (AKP) 45 2 (BGP) K6 I 77 & (s 3
i 58 A= W BB A R 2 A #4543 5l A 27UTGCPLY6,
2QFC5TC3NJ,R5B8RYU7IL),

.60 H A 6 J1 3% HE M SD KRR, R i i o
200 ~220 g, BAE - VFATIES A SCXK(FL)2018 - 1 - 004,
S E HVF IS A SCXK(FE)2018 — 1 — 004, i -7
JCERFR2ESLI S 0 AR FEEAE R 12 h /12 h I
R IR A (23 +1)°C, AHXHREE R (50 £ 15)%, H £
e
1.2 A&k

RIS 4 R R BRI S X
BEFE 1:1Gm / m) FUR G B e, BIAS .

S AR5 2G 60 HUMENE SD K RURMEIHLE T35
AT A TR (A 2H) JS A PR (B2H ) X HRZA(C ) , %%
20 H A RAE FLERE, B oK oA 2 B 2H |\ C 4R B
B R S ) S B RBIR 690 mg / (kg-d)
AEPEER K A BRER K 4 JE S, 2 A T R T AR R
KB B EPE SD R B 29% 2K B EE 240 60 mg / kg HEAT
I JRR IS, BRI T I, 8 LT 2, 8 B XL B B R S
4 J8 AT TF RO B R K RURER I 305 , A e
AMI] 1T, R BT, R AN B 1B 45 A T RE K

1 mm 53 BT A T4 A iz i , S0 BT AT 4T AR
T i, 1 5 v QAR 2R S, X 2 A AT BT BR 1B 3K,
BIZEEA VIO, 35 E A PR R R i
B3 d e, LA ST Sk 78RR K 4 000 U / d bijske .3 4131
FERE, P LAH RAPRE, O oA 21 B2H K R B 7
2 TR A B B B R 2B TR B 690 me / (kg-d)
C 4K B 15 S AR HER K, 6 SRS b e

IEMAE X 2R R A < Ay it — A B A 5 452 i
TS BT A RSO, /0 9 F a5 25 10,17,24,30 K
FH 2% 2K B4 FE 241 60 mg / kg I s R A B, PR I A 2D
Je XK BB B A B A T IE M X k48 A7, BRI Lane —
Sandhu P 43 b E XF 4% B [8] 45 19 X 4k 45 4797 ’L
s

I A A8 A ARSI - i A 6 JB e, TR BRUIE 3 B0 ik
Ffit, B0 (5534 J9 1 800 v/ min) 10 min, B b5 W,
— 80 ‘CUKFH A URIRAT , 2 Bl I A 72 M B 96 X591 & 196 B
P ERAE U B AR ERE T FLAIRE 5L AL KF 50 WL A9 IR S
MBI S AL ARSI AT far A i 2128 AL GBS
LA, 100 WL BAR i A 10 P g (HRP) A id B iR i
T EFR ERE S FLATRE S LA AR FL AR, I F % i )
P 2 FL B SR FLAE 37 “CoK Y sl E R4 PP 7 60 min.
FRMRAAR  FEW R AR L T8  FHVE U GR) 350 L 78 &1L
FFHE 1 min; FEVEEH, FEMOK AR LT, R VRS K.
] B FL A 50 WL 4 A F1 50 L iS4 B, 7E 37 C
() PRI H S 1S min, N IR 20k N, A AR A
M AL WOEE (OD) , 2 bRifE 28, 715 P T NP,
AKP,BGP [ JEE .

RT3 A5E 6 i I AR R B, T2 BB M LEE R 10 H
F FH Micro — CTAXF i HUBE, K BB & PNVl 5 Micro —
CT SR A IR W PR HS shih DR 3 FAT , I B 4 o PR
h 40 wm , B AT B 8N 14 min B AR A0 F 6 45 5
PEATARHEAL AL B, P9 e O\ DA A o s [ S8
b AT B, 35100 02 10, 27 = 4E 4R
X (ROD) o TE AT X 43 im0 A 1 2 S5 AR BER B fL 4 21
B, SR R U 2 BB 5 5 1 45% VR 18 28 B, 2 7% ¢
BRL7 I A EE S o i s /N (Th. N) s
HAUAFA(BY) VEHLEAF(TV) B AT EU(BV /TV)
B (BMD) , WEH IS .
1.3 Sit=4bE

K HISPSS 26. 0 G2 # 4K B TR R L X + 5
Fon, Z A A Ll H B 2R 5 22 20 BT (One — Way
ANOVA).P<0.05 A ZESHEIFE L.
2 HR
2.1 IEMIGL X &iBH

AN TR s PR A TR I BRI 7 X 2648 7 DL IRl 1. 5 AR
SRS 5 10 KL, 3 AL R RS R 5 28 17,24,30 K
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A EBEFHIOR B #BEFITR C E2HREFH 24X D #HSFHIOK
E1 AERESAARBAREMCXEER
A.The 10th day after molding B.The 17th day after molding C. The 24th day after molding D.The 30th day after molding

Fig.1 Frontal and lateral X - ray films of model rats in group A at different time points

HITEMI X 2658 H Lane — Sandhui oM B = (P <0. 05) 5
5 CAE, AR FEHEH 10,30 KA IEMIAL X 4k
% F Lane — Sandhu 7433 . Z F+ & (P < 0.05) UL
K2R 1,

i

B4 Cl
B2 E#EEEI0XBAFTCARREMIXEER
Fig. 2 Frontal and lateral X - ray films of SD rats on the 30th day

after molding in groups B and C
£1 AERES3IAKRREME X ZIEH Lane — Sandhu 4>
E3Z (X x5, ,n =20)
Tab.1 Comparison of Lane — Sandhu scores of frontal and lateral
X - ray films among the three groups at different time points

(X +s,point,n = 20)
] A4 B4 c4a FE PR

BHEFI0K  0.890+0.658°  0.630£0.597  0.470£0.513  2.450 0.09
BREFITR  1.580£0.607  1.260+0.653°  1.260+0.65 1.550 0.221
BREFMUX  22600.733°  2.110£0.658°  1.890£0.809° 1.198 0.310
BRERK  3.160+0.834%  2.740£0.933°  2.420£0.961" 3.127 0.520
Pl 34.931 31,193 23.075
Pl 0.000 0.000 0.000

E:HCHAE AP < 0.05; 5 BALILE,'P < 0.05. % 2F=
R 3R HAMERE S 10 RILE,'P < 0.05,

Note: Compared with those in group C,*P < 0.05; Compared with
those in group B,*P < 0.05 (for Tab. 1 — 3);Compared with those
on the 10th day after modeling,”P < 0. 05.

2.2 MmAEHKIEFR
5CH i, AHKE AKP,BGP, P I NP /K5
FTHE (P <0.05),B 41 KB AKP fll BGP 7K -4 & 2% T+

40

# (P <0.05); 5 BAILLES, A 21K P I NP FIBGP K
B ETHE (P <0.05) K2,
R2 IEARMAELIERLER (X +5,n=20)
Tab.2 Comparison of blood biochemical indexes among the

three groups (X +s,n =20)

P A4 B4 ca P P
PINP(pg/L)  5.722+0.150%  5.450+0.122 5.360£0.114 42,174 0.000
AKP(U/L) 131,265 + 14.569" 134494+ 13,923 79.894+6.774 124.571 0.000
BGP(U/L) 1.545+0.124%  1.461+0. 114 1.071+0.130  84.915 0.000
2.3 BRER

S5 CH i, AHKEBV,BV /TV,BMD 4 i 2 7+
F(P<0.05); 5B A, AL RRBY/TV BET =
(P<0.05). 7R3,

#®3 IEARBHUIERLE (X 25,0 =10)

Tab.3 Comparison of bone differentiation indexes among the

three groups (X +s,n =10)
FH A4 B4 4 P Pl

Th. N(mm ™) 2.808 £0.474 2.539£0.380  2.582+0.440  1.106 0.345

BV (mm’) 31.23547.3745  24.059£9.653  21.089£3.643  5.075 0.013

TV(mm’) 47.310£10.389  41.359+9.879  42.585+9.635  0.993 0.384

BV/TV(%) 66.210£7. 448"  57.033£9.634  50.408£5.737 10.426 0.000

BMD(g/em’)  0.652+0.088°  0.600£0.97  0.541£0.086  3.690 0.038
3 it

PMOP J2: 5 4 PR 48 28 I (AR P 38R KT S A , 6
B IR ISR T B RS, AT S S0 g b 2 A B —
AR -0 I PR 0 3 B Ay B 3 R ARG, T AR
R EE BB, DL H N s F s 0] OP fi ™
EINNESY Y Wiy aa o g = DN /= e N OB U IR IR Ea g
JERFSE OP (R B i R, 228 i 4 e M 3ok
A TR TR 0 RSP 02 A SR R TR R A T R 4
AR R SO I PR ARAL GEMESE 2 (3R YT ik

HEE 22, PMOP IH & “ 5 987 i 887 55w, H
KA RESCER BB R (RN BRI,
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JFE 5 i VEREAS A2 o 5k vk S5 L3 5 2 0 2 4 9 A BE R
HWFIE R B, B R OP BB 4 /5, 3R B kN
T EUE AL 5 B 0 IR T4 DD, I TRDR L R [
U8, 22 i JC vk BI56 B BRI =5 450, [ B ) R s 25
SEEAE B B g, HA AN 5
M EEH AR R, EEESN O WARGEA %
VI R |, HAH SC W T 3% 9 4 b R 55, DT 3 st AL A&
B 43 I T , ANV B HE B AR, HL B o A2 AR
R IR YT OPLIS - 10) PR 2R 28 RUBE IR R 1R L7 I R EA AL
B, Al P A Wit / B - K& H (Wnt / B — catenin)
wR, #E—HAE T OPG / B AT - B 2L A T
(RANK) / #% H+ - kB Z /K36 ALK F EL /A& (RANKL) &
g5 AR Ao L, B GR E DT R 2
BRI B RN AT S B o4k, HREXS B
9 B RN R AR VR LS 1)l i R O A R E2
AH I S PR~ 2 (N2 ) {55538 5, T A1 408 28 i 1 o
(RN R R e s AR k= R S AR ST
S8R Sl 20 LTI B PR T 1 DT SR A B BB 20

e N A IR = R AN L AR 7 A TR e AR o
A A T8 B 1 AE A B AL T KU S P
BAEES X2 Hd, P I NP,AKP, BGP 4 H(E
AR A A8 Al PRI FH & G L1 (2020) ) 122 i 4 72 15
DB SR L AR AR AP A AR 58 25 SR R
5 CH b, AR B A K AT AKP F BGP /K-35 g 2
T (P <0.05); 5 BAL L, A4 KA P I NP FIBGP
IR B E TR (P < 0.05) o BV F 78 R BT 45
22 WHAE 10 B 0 B A i B O T AT — A R A
BB KA EFEELEN S E 2R
T o 2 = K AR P T NP A BGP 7K K i) AKP 7K~
PRI T 5 AU Y B 55 10 K ELER, 3 41 K Rl At
55 17,24, 30 KA IEMIAL X 2645% A Lane — Sandhu ¥4
IR ETHE (P <0.05) ;5 CAl i, A 4K 556
10,30 K IEMI; X 2k #% A Lane — Sandhu #5344 8 3
FE (P <0.05) .2 W3 B5 5 10, 30 K YRR 31
I NF BB S5 R R AT A BRUEPEA , Micro — CT A mT % &
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AR 45 R R, 5 C Al g, A KR BY,
BV/TV,BMD ¥ & = (P <0.05); 5B, A4
KB BV / TV BETHE (P <0.05) FHEFE N E
FE G ¥ HE 22 WH R AT RIS B T A T 4T, A 2 k3
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