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Subtance P expression in mandibular callus after section
HE Hai-tao, TAN Ying-hui, WANG Jian-hua, ZHANG Gang ( Department of Stomatology, Xingiao Hospital, Third Military Med-

ical University, Chongging 400037, China)

Abstract: Objective To study the effect of sensory nerve on mandibular fracture through detecting the
expression of SP in mandibular callus after inferior alveolar nerve (1IAN)section. Methods Thirty-two Chinese
rabbits were divided into two groups. All rabbits suffered from a standardized fracture in the left mandibula, and
half of them underwent TAN section. The callus were stained by hematoxylin and immunochemistry to observe
the expression of SP in callus and fracture healing process. Results There were a larger quantity of fibrous
callus formation, relatively immatured woven bone callus, lower proportion between immatured bone callus and
new bone callus and less immunoreactive substance P in the group with IAN section than in the group with intact
IAN at day 7, 14, 21, 28 after operation. Strong immunoreaction of substance P occurred mainly in bone mar-
row on day 28 postoperatively in both groups. Conclusion Sensory nerve may involve in the process of callus
formation at early stage and bone remodeling at late stage so that sensory nerve injury influences the quantity and

quality of new callus formation. It seems that neural involvement in bone healing is related to the local concen-

tration of SP in the callus.
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A: 14th day after operation in experimental group; B: 14th day after operation in control group; C: 28th day after operation in experimental

group; D 28th day after operation in control group

E1 SPR@ALRE (SABCx200)
Fig 1 SP expression in bone callus  ( SABC x200)

3 g

HTE SR 2 A A B £ e ) £
IS5 IR, 52 Z R R T O A 28 K TR 1 1
diER . ISR A TE TR A
WHEBRRX R M2 2 5 T 9005 i 18 2 fsc .
Hukkanen 251" 9107 & B i Al B M 25 15 % B0 Mh 26400 5
AR B R PABAT AL A R 2% . Onuo-
ha'® X £ FE-HTE#E 24 h A MLEFR T SP A1 CGRP /K
SEHEFTRR I, % B LA OF A %o R4 e 4R R — A
SERWI IR W 22 RGN T 09 R 1516 5 i1 3 8 1L

At EEMER, KB IIRER SR S R @5
FNTFELR P LB 20 F A ee B Pr 4L 2T qe AL 200
A O S R (FL A 1 i A ARG i A 2
B, AE AT A S W 21 28 d s dil i
YA AT WLAE AT HE AL 2 RE A R L £ Y i (] 3
% F a4 a] . X B — RSB et 2 Y
TR A 05 24 08 A 00 2 R i
T BB S b, LA B AT A 15 20 3 i i 22 AT G
Goto 251 B A B 400 L 0604 400 FE S 1 200 )T 19
F7AEZ R 2R BR324 R AP 286 W SP fERE FRARE T
S50 S S A0 L O A S (H AR



1560 ;o= F K K ¥ ¥ M

$271 %

22 RTE B AL N R &, 7 AN ) XS & Bt 20 A 1
Ze AT E R B A BRAEHT, DA R 5 e W 1E
HAT A A B BoH PR /00 T B & e, ok
SETMEZS S EE A R RE TR RrE &t
FEXA B PR R GE G045 8% 00 b 28 JIKTE N 1 &%
7B 4 G 0 53 3l JBX 3l 2 72 o i A B AR A
TERPLRA R T — &,

Vandevska-Radunovic £ KA 7.14 .21 d H
oS A e A I B A B H S ZH 2R N CGRP A2 {4fT
NKT, %2 B 3 4652 {4 B A4 4 A 1) 8 H i & 24 et AR
AT AN, R EKS 5 THNET I
LAY il 2 3 ot A7 A K - £ $2 5 ol SE B9 . Chole
AT B e R B T RE LT 2R R Y, O SP
M o Kingery ™ & B U1 BT 00 A B 31 28 AT 3 B0
{000 i P s A5 A 0 BB IX 8 R AER, b 2 451 4%
IUEEHA 2, 25 7 NK1 Hifk n] fnfalix — 281k, 5k, SP
A R — ol e ) B P 2R K, X i T 4 A R i
EEREEEM . AL R KM T s s
1 SP fE B i b i B D X 5 RS SP 4
YOI SO 06,21 d i B T 22 ] B R R 28 ) AR
HAAE A 5 2N SP AR A B 7
5 B0 A 4L S A, K R 4 R A
PEFEAS, E B B D  (H i TR 7 R SP g
Sl 1, S AE A o)A A R T A 2 2 T o o
B2 Al BT R SP Ak in 5 PDGF e 8- fii
RN, X R AR SP 5 PDGF 76U
OB 2 s P 5 LA I R i A R T i —
AUESE ., FAETA S SP RN AT RE S SP & 5 F
BUdA %, Madsen %5 1547 LR D) A 4 22 il
JEAeh 228 F0 BB ) SO0 P A I 2 A A £ A
FAAlE T2 SP 5 A B S /b, (EL Eb R A R A AR (A
SP R 20% , 43 Hr 40 A ix 26 SP e I T 5 A 11
2, ortre i SP g3 Z Rl e S E T e A kA
Ko ATHADAGH AL HE AT 5 28 K BALE i
Hh SP L A W] IR, B TR N .
WFFE R < 75K BURE BB SR A0 37 A B 9 P E b g 3
KA AN FFHEM X2 5 K A B #2510 E
oA Y (BT A A eI SP R RS i S
L R 7 B ot g g 1k 8l B U s AL AT 88 R T A
FRATTHNIE : PDGF e I8 1 B Ol #0340 i T 1 0 2y
RE L A P53 OGS A, 76 B 17 18 & v i mT RE A 7E X Jr)
PETVEFH , SP A A — Fofoobr 2P 0 42 400 1 S o B 4
AR h S PDGF 2 7 HLA b ) sl il /6 F A5

(B

LR, M 28 50 25 B 4 0 168 2 R g e 8 2245 B E
S, 9 ELAR AT B 2 38 A 40 008 F) o 22 K T 2 5 A 1Y
SPEN—FREBEMMAIK, 25 THITMBENE
gt B T A R A 45 SR S O e R 1B S A
T A R 0 R S 0 BB L 52 A 2
HG D AR B AL A A EE R
W SP & o] 3 b b i 18 5 A B P 2 I BT B HE A2 1R
mRNA [ 1K 1T 384 58 15 O 240 0 335 1, JR WL AR L 20 sl
AU R, SP A A 4 6 A — el T R G e 2 i
PR A KR T O AIRE T MRS S SRR
B 114 T 2% L o O 78 24 194 £ 2 R LR BRI 473 7 At
— R

SE Mk -

[1] Hukkanen M, Konttinen Y T, Santavirta S, et al. Effect of sciatic
nerve section on neural ingrowth into the rat tibial fracture callus[ ] ].

Clin Orthop, 1995, (311). 247 -257.

[2] Onucha G N. Circulaling sensory peptide levels within 24 h of human
bone fracture| ] ]. Peptides, 2001, 22(7); 1107 = 1110.

[3] Goto T, Yamaza T, Kido M A, et al. Light-and electron-microscopic
study of the distribution of axons containing substance P and the locali-
zation of neurokinin-1 receptor in bone[ J]. Cell Tissue Res, 1998,
293(1): 87 -93.

[4] Shih C, Bernard G W. Neurogenic substance P stimulates osteogenesis
in vitro[ ]]. Peptides, 1997, 18(2) . 323 -326.

[5] Mori T, Ogata T, Okumura H, et al. Substance P regulates the func-
tion of rabbit cultured osteoclast; increase of intracellular free caleium
concentration and enhancement of hone resorption[ J . Biochem Bio-
phys Res Commun, 1999, 262(2) . 418 -422.

[6] Vandevska Radunovie V, Fristad I, Wimalawansa S ], et al. CGRPI
and NKI receptors in postnatal, developing rat dental tissues[ J]. Eur
J Oral Sci, 2003, 111(6) ; 497 -507.

[7] Chole R A, Tinling S P. Adaptive bone modeling in the middle ear is
substance — P dependent[ J]. Am J Otol, 1998, 19(4); 521 -524.

[8] Kingery W S, Offley S C, Gou T Z, et al. A substance P receptor
(NK1) antagonist enhances the widespread osteoporotic effects of sci-

atie nerve section| J]. Bone, 2003, 33(6) ; 927 -936.

[9] Madsen ] £, Hukkanen M, Aune A K, et al. Fracture healing and cal-
lus innervation afier peripheral nerve resection in rats[ J]. Clin Or-
thop, 1998, (351); 230 -240.

[ 10] Madsen J E, Hukkanen M, Aspenberg P, et al. Time-dependent sen-
sory nerve ingrowth into a bone conduction chamber[ J]. Acta Orthop
Secand, 2000, 71(1); 74 -=79.

[11] Rameshwar P, Poddar A, Zhu G, et al. Receptor induction regulates
the synergistic effects of substance P with IL-1 and platelet-derived
growth factor on the proliferation of bone marrow fibroblasts| J]. J Im-
munol, 1997, 158(7); 3417 - 3424,

(%% FEX)



