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BEARG TR, 0 TARE 4. 8 A, 47 X A4 . MicroCT KA FIZHZ1FIEEIEAL . [BR] SARES 4 ML, 84
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Comparison of different doses of rhBMP2 used for repairing radial bone defect in rabbit / WEI Bin"°, HUANG Jing-hui', MA
Teng', XIA Bing', LI Sheng-you', HAQ Yi-ming', ZHENG Yi', GAO Xue', LUO Zhuo-jing'. 1. Department of Orthopedics, Xijing Hospital, Air
Force Military Medical University, Xi‘an 710000, China; 2. Hubei Hospital of Armed Police Force, Wuhan 430000, China

Abstract: [Objective| To explore the dose—effect relationship of recombinant human morphogenetic protein—2 (thBMP-2) in the criti-

cal radius bone defect model in rabbit. [Methods] A total of 36 New Zealand white rabbits were randomly divided into blank group, sponge
blank group, bone autograft group, low—dose group (0.25 mg rhBMP-2), medium—dose group (0.5 mg rhBMP-2) and high—dose group (2.5
mg thBMP-2), with 6 rabbits in each group. After a 15 mm radius bone defect was made in rabbit, the corresponding bone defect treatments
were conducted respectively. The X-ray check, Micro CT examination and histological observation were performed at 4 and 8 weeks postop-
eratively. [Results] Compared with those 4 weeks after surgery, Lane Sandhu X-ray scores increased in all groups at 8 weeks, which were
not significantly different between the two time points in the blank group and sponge blank group (P<0.05), while statistically significantly
different in the bone autograft group, low, medium and high dose groups (P<0.05). At the corresponding time points, Lane Sandhu X-ray
scores ranked from low to high all as: blank group<sponge blank group<low dose group<bone autograft group<medium dose group<high
dose group, the difference was statistically significant (P<0.05). Regarding Micro CT assay, the bone mineral density (BMD) and trabecular
number (Th.N) increased in all the 6 groups at 8 weeks compared with those at 4 weeks after surgery, which proved statistically significant
between the two time points in the low—dose, medium—dose and high—dose groups (P<0.05). At the corresponding time points, BMD and Th.
N ranked from low to high as: low dose group<medium dose group<high dose group, which was statistically significant (P<0.05). In addition,
the histological observation showed that the maturity of new bone was dose—dependent with rhBMP-2. [Conclusion] In the dose range of
0.25 mg to 2.5 mg, the bone repair outcome of rhBMP-2 in the critical radial bone defect is dose—dependent.
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S E SRR RO, B ER R T
BRI S BB R B S AR AERE B 42 A B
R, R L LA WA B R 6T T4
PR 2 o H T A RE ORI BR AR OR 5 9
i RAESFE RIS E0X — 5 VM AT 2 R TR B
HEBAGTT . BIESKREEN-2 (BMP-2) #E
A RS AR A B 1B 8] 78 Jo 4 1 8 AR A i
Ao vl )i DDA SN S T WP /A NG IS R 7 3 A g
TERIM AR 1 . A 2002 4R, S AN &RA
#H (recombinant human bone morphogenetic protein—
2, thBMP-2) 53¢ [E 6 5l 24 0 W B 487 B Ry L o FH 1
HEMEIRI AL A AR, BEIS T 2004 4R4E A B R B HE ) 08
RYBAEA AT TR IR B a4 7 AR R &
AT, KRB B R Ed i, — e
T i B B R PRAR o BRI AR SR A BIESE N A rh-
BMP-2 (R PEAE Y 52 A thBMP-2 (1) B—BE R — 5
SORMBS T SRR BB 0, (B TS
BN chBMP—-2 468 53 BB i A5 14 A3 &40 3
LHBHOCER, X REL AT LA rhBMP-2 YR Y7 KB
R BEE BRI R 5 thBMP-2 B4 20T 2 S0 48
Wk .

R E B W P SR AR S B 45 S b B b B i
15 mm P EBEIX, TEARBEATRAR T TR0 DUARXE B
g, KRB BIOE G FHE, B R
MISCHEE, TCAU e B ST NI, 2 H FTE IR
Z BB RS 1Y ARSI A n] WA B IR TR A
(absorbable collagen sponge, ACS) 1 ZZAS[F]55] & (1 rh-
BMP-2 SRAB S Gubd i i S wfil, LA PR A
[ 75 48 rhBMP-2 FO4& 52 Setos il S5 At ) A7 258057
LR S EROCR

1 #MR5FE

1.1 SEgsh 554

VI 24 JEIIS M@ RS 2% 9 36 H (it
B, FHAKE (2.5+0.3) kg, P E ARG
R R IVEHR L, O 25 sh P si e e 3
Hiftbo B 36 FUBTPE =2 A ST SN i S e
BAL, BEMLOY A AL, WARdl . AACEdl. IR
. Rl . mRlEd, Fdle H.
1.2 FHA &

# th-BMP2 7= & L 0.9%NaCl 1% ¥ it & i, 2.5,
0.5. 0.25 mg/ml 3 AR EE thBMP-2, 255 H]
W75 ACS MAR . 35 mmX25 mmX5 mm, S fAFH=

437 em’, ARATHCELE 1 ml 5 20 min, FLIBIE .
FARIFEGN:, LA SE ) ACS WM 1 ml 3 AN
WLR) thBMP-2, FFEAEZE I FHFE 15 min.
1.3 S S AL

ST LA 2% B L2 2 ml JEEESS 0.5
ml £h R FERLIGE 1T S WL P BRI 2N I, FERR A h R
VIVE R B R, BB lN, WEsses, #
B 15 mm HBERSE a0 A R T B T
DA 7 il Ve S idse 2 im P SRS AL . 25 A A
RO T30 WEARas 2 A RS B i
DAVIHFE ACS; AR MR A Ae i & B A JE
SRR AR, ey R LA ACS R
0.25. 0.5. 2.5 mg Ay rhBMP-2 #i A B B35 X . J1 24
L ETEMT LA o Ee 5 U110, Jomifie
W, RIETERSR.
L4 KlFE bR

X LR 530 0l TARIE 4. 8, #4541
3 HEe Y, SEARMBEE X 2, WS R 24 ik
P D i A A B S R AR S B, IR L Lane
Sandhu X Z& 37 73 1 o 2% 41 85 18 &2 1% 00 09 Le & 4R
Fr ", Lane Sandhu X ZE3F/MUFGH LM (453) . B
A (45) . BEYE (447) 3O, AE 110
WA, 120y, HoEses, AR sIX
B WS

MircroCT: ARJG55 4. 8 JEIRFE] &, #2HBEHLAL
FE 3 HEcseshyy, W ARMBSEARA, JF 1 & 1E
1092 B HE T 48 ho K[ 5E 56 WUR BIARAAT Mi-
croCT ZHE T H LIS —MEL | 45 418 Bt X OB
A BB /N AE S DL . FH Micro—CT Y Advanced
Bone Analysis XX} 6 ZHBRA B G40 OB A & 1Y 5 %
J% (bone mineral density, BMD) FEATAGINK Fb 35 4520
B E Y B, NS R R AR AR N R H
(trabecular number, ThbN) F711 4220 MoK LA 4557 1
WA E/NRR 2

HEMEE: RIFHE 4. 8 Ji, FEAE MicroCT Al
ISR 3 AN 50 i 2 bR AR [T 2 7R 10% 20 5 F IV W
H48 h, JH 10% & —JE M LIRS 8 JH, ARG
52 JUJF 1 5 B0 £V VA 1009 P TR V8 e 7K Ak
B, AR, Y1 ATARAKELL (Hematoxylin—
Eosin Staining, HE) Y48, FEx20 54455 T WEL45 7
SR DT A B IR A DL RS
15 geiteEgik

K SPSS 25.0 BAEX AR IEAT /0T, TR
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S Pl WL, i AT (K] 1e); Rl
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S| i FREH
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WA EARE R, T4 4 BBl (& 15) .
T AT R Z B e T R X e g
AT L (181 1j) 5 Fholie 2 al DL E-fii 60 28 Bk
PADOPE BN, BIrEIHR, SasEs vy
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JARHEE, 8 AT N, Hob, = R At
4 25 A WA I ] TR 22 S TR g i e L (P>
0.05), T AMAEL . AR, . e 2H A PR I ) A
0] 223G G 2EE X (P<0.05) . FIRNE A, PF453
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x1 6 AMMERIGX X LTS (2, x+) SHE

wLE (K 2i); SRS FiEgit—HE, £5
Rl rh A F B A e R B (] 25~20) .

Micro CT B gk g R W3k 2. SRIG 4 JAM
e, 8 JEm 6 44 BMD A1 Th.N ¥ fm, Heb, K.
LT R 2 PR ]S 22 A Ge e L (P<
0.05) . AHN B8] 25, BMD il Th.N 34 K = 51
s AR A< R R A< RA, ZRAGIE
B (P<0.05), EBGRAEPERm.

215 4 8 JH] Pl
24 (n=3) 0.3+0.6 0.7+0.6 0.519
WA HA (n=3) 0.3+0.6 1.0+1.0 0.374
HARE (n=3) 3.0£1.7 8.0+2.0 0.031
4] (n=3) 2.720.6 6.7+1.2 0.006
PR (n=3) 5.3+0.6 8.7+1.2 0.011
R (n=3) 7.3%1.2 10.7+1.2 0.024
P1H <0.001 <0.001

2.2 MicroCT

RIS 4 S, 25 A S an a5 A B B X
WETCH A B, R /NG R (K 2a, 2b) 5
FAREAE . o 515 F 085 G0 AR W E B K/
B (18] 2¢) 5 ARGRI S 20 BB it X a4 /s,
NN 5T RE R = I A L ) ) @ €500 (TR = A N
(1 2d) 5 Hm e 20 A R 20 B st X N B e A 3
BESERHEE, WS 518 Al Z AW E
(18] 2e) 5 o 70 ek 4 AT DL e DXl A e 8008 A S 1Y
B E B S E EE IR A R E e (18 20) .
TEARG 8 JAlIN, 25 P R 25 2 i it IX i 2
MAEFAEEHS, RWE/NRE G (F 2g,2h) ;
HEEAS5E EFAE AT /NG, HARIE U i

p s H4 A A4

4 JH

8 Jil

K2 BHRBRXIET MicroCT iMIZER (x+xs) S

2151 4 J& 8 J& P{H
BMD (mg/em®)
ZHH (n=3) 263.8+37.0 292.4+18.6 0.298
R4 (n=3) 334.9+18.3 339.6+15.5 0.748
ARE4 (n=3) 454.4+88.7 592.7+35.9 0.067
IR (n=3) 836.9+37.4 998.7+83.7 0.038
HhilEd (n=3) 962.2+44.6 1212.5+50.5 0.003
FlEAD (n=3) 1201.7+165.8 1519.1£82.0 0.041
PE <0.001 <0.001
Th N (n/mm*)
fEFIEL (n=3) 1.8+0.1 2.3+0.2 0.010
thilE (n=3) 2.3+0.2 2.9+0.3 0.024
Fl AL (n=3) 2.9+0.1 3.5+0.3 0.048
P1E <0.001 0.004

Micro-CT =ZEEH AT 2a~2f: RJF 4 &

1021



ERIE-X BN
202346 H

T EBTE MRS
Orthopedic Journal of China

Vol.31,No.11
Jun.2023

2.3 44U

ARJG 4 JE, AR 2 e S A A R
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iR 2
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39

BMP-2 2 H P& & 15 0 72 v b AN ] A i G 2R
F, B S5 0 T Bm 78 5 T 40 2 i 1) BMP 32 (R T
WESY, Wiy Smad H A, 7EANMEZN L
P RUNX2 3L R Rk, 15 S B a6 e i+ 40
JO 07 ) 8 55 40 25 AL 4 e ) ol 40 2R Ak, A2

HHLUEE 9 BMP-2 il it 5 HAZARLE & )7
ORI R G S T B A, SR hE
TS FAT R PEAY . Marissa 25 ' DUJR 7 IR 4
Tl A5 R A B B Y vhBMP-2 B P9 [ T
ARIGIT /NI BB, B 10 pg thBMP-2 55 i
4155 2 pg thBMP-2 IR i 41 BB B HOR B AF . 4
2002 4, Govender 55 "7 JF FE—Ti40 & 450 (51T b
A BRI RTREE SIS, FHLATAS AR ) 70
rhBMP-2 1A B AT P 181 52 A FF s B i 1
AR Rt et HES R A . K452 thBMP-2 35
ST RRZH | 557 6 mg thBMP-2 J& 97 W) i 2H K
1022

WLAE 1) BB Ak, AR5 dn S E v o A R
(¥ 3c) o AJ5 8 FAB, R4 A 5 2 BB TR
WH R A s R (K 3d); W2 n] WA
ZRMEBVE IS B/ NRIF UG5 e S (K 3e);
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WriEiRgE . (&1 30,

a0

3a~3c: AJF 4 JH  3d~3f: KJ5 8 Ji, REAFikimiolBviEddl, sefi-kiricsd

$23Z 12 mg thBMP-2 Y87 (W i Al i 4 432 IR FAR T
TR E 5 AR 46% . 37%HN 26%, EFIEIARTT
I BF BT RS BB G AW WA R, X
SERfF oY ARG 45 R A A R — 0, WEBTT rh-
BMP-2 B &5 fig 1 5 H A 2 OE ARG, it
Gh, 5 ERBFFEAE, AT O e RS AR
ACS 1E24 thBMP-2 1386 36 AR 18 5 S iy I i
S, HERE T P S A A NI AR A R
B VERE, X% thBMP-2 B4 5 fig S48 o
FIER . MWARBFGEAE AT L& B BIGE 2R b 0 ) ch-
BMP-2 X B R B S b B AT TSR B Z AR .
TR Y BB R IR H BMP-2 REARUE R
b E P, X5 BMP-2 REfE L LA K 7 2z
EWNRERFTFRFREAC, XSy A i 1
5 BMP-2 HHEPME, SZ&ILFEREFEIEE.
HTAYRHENZS, NAMENAR. &%
T o 5% 45 R 2 nT BB S i ] BMP-2 (1) i & 8K
e SOl SRR 5 T BMP-2 A R
= B A A . Mumcuoglu 48 2 3 o K & I 2 &
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BMP-2 852 /)N R0 e 5B i A iF 5 0 2% I BMP—
2 7E 1~10 g V0 [ PN 9 B0 52 RE ) 2 79 AR
M, BARA RN 0.2 ngo Lytle 25 2V (2525047
MIEAR : AEMEPRRLG AR F, thBMP-2 /AT R o
9 1.28 mg. Pelaez ' LABEEEF| i rhBMP-2 HkG 8L
16 52 /N BB W S B e A F 58 2 1 thBMP-2 (1)
BB E e JIHE 1.25~2.5 g 745 0 [l P4 52 50 4 i
P, MFIEAKEEE 2.5 ng B, BB XA E A
SN P I JC I B el AE o ARG D) & 3k
thBMP-2 & 5 G & it S B0 i A 2400 9 Fil 2
0.25~2.5 mg, BAHf T thBMP-2 &5 KB KB bl
PR R AR, doh N —25 thBMP-2 1697 KB
B AR A1 PRIV FH B A OG5 2 20 T AR T A Rt — 2k
%o
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