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Abstract

BACKGROUND: Neural factors have mediation role on fracture healing. But the exact mechanism has been unknown. This study
is designed to further observe the effect of peripheral nerve and central nervous system on the fracture healing course.
OBJECTIVE: To study the effect of nerve loss (sciatic nerve and Ty spinal cord) on early callus generation in rats with femoral
shaft fracture.

METHODS: Wistar rats were prepared for open hemi-femur middle fracture models, and were made the ipsilateral sciatic nerve
transaction (SNT) and / or spinal cord transection at the Ty level (T1oST). All rats were executed 14 and 28 days after operation,
then the samples of fracture site was drawn, which were used for radiologic measurements and microscope histology observation
of the new bony callus.

RESULTS AND CONCLUSION: At 14 and 28 days after modeling, the bony callus imaging measurement results showed that the
fracture healing of the SNT group was the fastest, and the T1,ST group was slowest. The differences among the 3 groups had
significance (P < 0.05); the histology observation showed that the bony callus was more mature in the control group, but there
were immature bony callus in the SNT group and T1,ST group. Peripheral nerve injury can accelerate the course of bone fracture
healing, but the central nervous system injury will delayed the course. There are significant deficiencies to the construction of bony
callus under the denervation state. Nerve is a necessary condition for fracture healing.

Yuan C, Gou SH, Ouyang YP, Liu Y, Xi YH. Effect of sciatic nerve and Tio spinal cord injuries on early callus generation in rats
with femoral shaft fracture.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(28): 5146-5150.
[http://www.crter.cn  http://en.zglckf.com]

HE
B MERRATN @R TAAREMAEN, AR AYURIAN], SO0 PG TSP 2 B3 B id
e RIFE .

B RN (B FHZE T oo MEPR T HERI07) SCHE X Wistar B T3 $r S0 2 e R 50 o

Frik: WSr Wistar KBRS P BOTIRMERAT B SRS, SRS 70l BEAT 7 (0] A B A 2R W 0 Tao A A 5 B TP
T, BT BT @R 0 R . AR B0 T @5 14 71 28 d JEALZEIF T 3T IR AL IR, BEAT S8 % I i S
LS A I -

HREEIR: EEI 14 R128 d )5, BRAENESG R TR, AEMEBEA T TSR, WA, T MRS
BOREMT A IR tE, 3 ALRZERIA BEVEE (P < 0.05); EARABAHAL IR R X A EAERRA, AL E 2l
LA Tao MEVR FA BT AL 2 7B AN I i o SI206: DL HE T b B i B iy, Pkt e 2 i s
ORAMZE SCIE T 0 R A AT WS 58 BRI Ao 0 S E A 3T A PR 24 A1

R MEILE; Tl PR Beg TEIT B Bitesd: Hasid
doi:10.3969/j.issn.1673-8225.2010.28.004

FAR, RIS, BRBABRSE, XU, k. AR AR T oo MRS BE 00 BRI T B 4 B SR ). o [ 28
AT RIS IRR RS, 2010, 14(28):5146-5150. [http:/Awww.crter.org  http://cn.zgickf.com]

kR, 7ZEE35 digH TR . ba
Bl WA BRI H R LA 28 &R
S8 0T 5 P A AL FE A AR AR JE AN T
1A, 3 AN U7 T B A BLICR SOAH B X .
Otfinowskil® T~ 19934F 7L A 47 b 28 5145 15 S Ar
HAL R RN R, ARXWER G4 H, 7
R s EARN e i I R O N P 5 = 115 (AP ]
Ji L Ao 2 4 A3 2E 0 I R T . AR,
/B s 2 3 PN EZAPS b S O aa WA 8= R
WIEH, AXRMERESEMTaE KR
SITiaN e S I YN T e

S 3 o 8 N7 Wistar K RURE 5 T A AR

it

0 3l

WL R I IE 5B AR NE LA, M
REAEH I, FenleadriesE. Efh R
HEFE/EHM, calandriello®F-19644F ¥ 54
T M R T A W, R
EU] B L . HukkanenZ:P1¥-19954F 512 F kil
AR AR DI IR BT AL, R IAR L D) W
AT KA BB R BB ) 2R I s
DIWTZE 725k 22 . B 5 Madsen25 it X
WAL DIWT,  LASE KB R v 7 A o 6 41 4

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



TR, S AFFIPLER Tao HEARAS 1T RED AT A BURE AT T 1 9T A L e 52

@ '27:2 v crrrong

HARZ AT MEPR T BE ST SRR, R
VI AL Sk O R S T IRAT VR IR PR
SRR Ji] FRURT A A A 28 B3 0 0] 9 385 S 90
T J R ) 5 (7] o

1 #MRFEE

Wit: BEHLG SR

BB RS 1-2008-04/2009-07 43 5l 4
() € U Sy =2 7/ RTINS 1
B BEsAR R B BB 5E o

LY

Sty Eha. A REAEYES H i Wistar K751,
P A T2 58 A B K E B L B A (Bh
A 3F 5 . SCXK(¥")2007-0003) , 14 it &
274~295 g. KRG N E B R . 92505
(1 4 3 75 V5 7 A v A N RS SL R [ R 2% AR
20064EAR 1) (RT3 RSB0 sh W 4a S e
WY bR,

FEIREFIXF:
FERERIRF SKiE
X Sttt ol FEEH A
Webrfk L PR Bl AR I
HRAT
W R TR AR AT R A T
Yy {1\ g RAAL TR A
BARAPLRERA G et 1 EwR
HRAT
{5 B AH 72980 WA B H 7 Olympus A
X E:

SMAFEME. KHWistar K755, #ZBEHLEL
FRHLY N IRAL, AT A0 2R T RN T o 1A
A ERE WAL, 41250 .

B R B g 7 Wiistar K i S i) i v B
TF IR AT B 3 S s A 0, o AR AR 40 B
10%7K & 5015 (300 ma/kg) i 6 BRI . 54 5 Eik
B, THERTAMIE0.5 ecmb) I, BN
AT ey, R R e AN, DIORL A SkAT I
RIS A, FFLAEARL mmit55 Ve 2
Bk ChB IR 2@ B R e, 85 253k 2R i
4Y), PR AR AT A NI R . UK AU )
11 em, ZMHT SMUMLE B2 2 28 T
Rt s rh B, & ATl i, v
BB WTRE RS AR Sk, k&S kDI,
TG i AN 3

AR 20 A W 2H AR S 22 IR T . A
JLIFI R 23 s AL A, FE R B LA T 1K JL 1) B

ISSN 1673-8225 CN 21-1539/R CODEN: ZLKHAH

2 mm, G a5 B IS LA ik, K ikgE
ETFARVI o TooMEARES G RERE W2 S B 5k
B0 KRS B0 R AMETE S A vy ke 1) Sk -4k,
SERLT oMEMER . I AT o MEAAIX BOEP D), 1)
T IE R RS, #B IS5, 2 i8I
PIBRT 10005 I MEMR, 10 52 T o MEAAHR A HE A,
MR TR ¥ i, YIFRZ12 mm, Qi &
B R 2 AR T 1B, AR IREE S F AR . X
HEZH AT R T-T00

SEHG KB G BT SPF 2] 52 56 % 50 58 1)
I%, W3 diR1EE, Bl SR,
2:3 i [ IR 5 71 %5 52 50 mglkg. A J5 44
Wi KR E ORI, FFIK6 hiik, 47 d.

TR H AR S50 K B4 R AT A
BT M X 2G4 XS 2k A il s i+
BeRa W 4, A AT s 7R AL R AR R )
j(BEBk[lO]o

A P A K B AR U T H HL R RR
. KEACIE)S, e S0k, ik
W WAL Fr o R A = RO ORE 1 5 250.02 mm)
DN XU 2 e BN B B Ak i v B, WL PRI L. X
H T G S 00 SR (XU S A B UE S A A i T
r B B AT, SR P T s L) 1 5 4K R
BIREThrA, HBFREREIE R
0.1 mg)-

a: Control group b: Ipsilateral sciatic

nerve transaction group

c: Spinal cord transaction at the Ty level group
Figure 1 Lateral view of femoral at 4 wk after opera-
tion

(S SR PN 8L g T

BARBE-RULE. KA 0T RE2814
JAMCAERAS, BEE T F. R &%5 mmibs] R —B
K201 ecmbn A, PRF 4> $010% P % 2% ph

7

23

REFH =
¥ KAE B I
+, Lig

000

s
4

B
v

o

SR
4

i

= W

A%, 5,
1978 44, 4+,
LA CE R A
2010 MR E %
—EERFHEL,
Rk, ZHBE,
I ZNEWHR L
ﬁﬁ@ﬁ%ﬁl

b

yuan-chunsun
@sohu.com

BIRAEH: H=
R, mE, HiR,
FALE)F, HE4
TR, BARFEF =
EEXFRAERE
KA A, LT
200000
gousanhuai@
sohu.com

K5 25:R318
SCHRBR LA
Y 5:1673-8225
(2010)28-05146-05

WA B #: 2010-01-19

4= B #1: 2010-04-20
(20100119013/WJ -2)

5147



@ '27:2 v crrenon

FEHF, SR A FIEER Tao BELRRETT AR LS AU T 1 -2 R 1Y

[l 548 h, 0.5 mol/L & —fiiU LR IES, LB RK,
FAIEEE, ATEARESIITARYF, BT pm, R
R~ LL g (A — R A DA KA T2 S A g,

FEMERIGIR: KNRAICRT AR, SRS T
PG PRI bR AR

Wit K. A SRR BT ESE S —
YR, BNy J By i o8 Bl = 2 —E S 5 AR A
YEFSEIE SE AR B T i B ARAE = B e 45 R
INAE LR BRI SE i, SESOARAS Y et g I = e o
HIRMEAR N R 5E R BARGvE 70 bT b R4 58 2 B K
LGB ERARN AT, &RV Bl EE .
=L VUE#E . SR B A

FItF S LR E R DixeskRoR, A
SPSS 11.04¢ vl 24 AT o A S g s . IR 2= R H 2
FEA T 225 MR s (Levene K0 5), a<0.10, AZEFH
TR AL N HERCR T 2 R AR B 56 (LSD-t
%), P <0.050 2 5 B R X,

21 ZRahdiEod  HRKRILTEH, @A
R RIET 2, RIfd Z2AET-2 0, REXH 22
TESEHE N EE R R4, e TR i P38, A
R SRR i ) 5 2o R v BT R A BRI 1 W S R BRI AE T T
W, BB XY B UE SE 775 I T b B i 4757
RN RahT, @S I%E K T76%.

22 ZUARXBMWREESFALNLER  WEL

P 32 L A 22 7 i PR R (P > 0.05).
BMBREXSEBMEENE: K1 W, RiG2/EN,
X HEAL NS 7S T AL R R T AL, (H 22 e R
(P > 0.05), X ALK AA B #2247 41 220 BH 4 58 T T 1M
P A BEREBIAL(P < 0.05); ARJF4JEIS, M X5
LR B B I e A A 2R IR 2 > X A ST o ME AT
A HERE T 41(P < 0.05),
AREMBRTERSE: K1, RG240, A
B PR WA ST o MER TR iR T 4 >0 2 . RS54 )4
I A& Ao A I ZH 5 T 3 o R A 0 7 A BT A4 B R 22 e
WEEE (P > 0.05), Hp&AEmk e TR
Jii 2FN4JE PR b2 e A i 3 (P < 0.05).
23 EEMREFERAAMABAEBESENL KR
RS 28 B T A ZUBA ST L, R R4 Bk ik
B, FEREED, HORNRENERS, &
PR, I D AR P2 T 20 LT A= 0 4n i
A, AMOHEB RS, RO RO A0, e A
MG, B TR Z s T oA BEA KT 20 A [+
B IIECE A0, A0 NS B, I A 4 )
S AN Mk IR o AR AN T, AR
L2,

F 1 KRG 2 f1 4 5L e b b
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groups at 2 and 4 wk after modeling (x+s)

2 wk
Group N Body quality before Width of bony Femur wet
execution (g) callus(mm) quality (g)
Control 10 287.88+6.89 5.10+0.18 0.67+0.07
Ipsilateral sciatic 10 288.20+7.71 5.18+0.14  0.82+0.05

nerve transaction

T10 ST 9 280.49+7.56 4.80+0.25 0.77+0.09

4 wk

Group n

Body quality before Width of bony Femur wet
execution (g) callus(mm) quality (g)

Control 10 423.81+7.87  5.23+0.03% 0.74+0.04

Ipsilateral sciatic 9 420.90+9.29  5.39+0.03 0.84+0.03°
nerve transaction

Ty ST 9 416.16+14.66 4.99+0.15° 0.82+0.05°

T ST : spinal cord transection at the T level; °P < 0.05, vs. ipsilateral
sciatic nerve transaction 4 wk group; p < 0.05, vs. the spinal cord of Tyo
centrum transaction 4 wk group; °P < 0.05, vs. Control 4 wk group; °P <
0.05, vs. other 2 wk group

osteoblast

trabecular

a: Control group b: Ipsilateral sciatic nerve

transaction group

c: Spinal cord transection at the Ty level group

Figure 2 Femoral callus of rats in 3 group at 2 wk after mod-
eling (Hematoxylin-eosin staining, x 40)
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Figure 3 Femoral callus of rats in 3 group at 4 wk after mod-
eling (Hematoxylin-eosin staining, x 40)
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