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Expressions of SP and NO/NOS during wound healing and their possible roles

WEI Li, LAI Xi—nan, WANG Zheng—guo, WANG Li—li, WU Guo—ping, CHEN Jing (Department 6, Institute of Surgery Re-
search, Daping Hospital, Third Military Medical Univesity, Chongging 400042, China)

Abstract: Objective To explore the wles of substance P secreted fiom periphery nerve endings and nitric ox-
ide (NO) /nitric oxide synthase (NOS) during wound healing and their possible relationship. Methods A total of 50
Wistar rats were randomly divided into 2 groups: the experiment group and the control group. In the experiment
group, a whole depth skin on the back of the rats was cut off to make a wound, and the tissues of wound edge and
granulation tissues were taken at 1, 3, 6, 9, and 12 d afier injury, respectively. In the control group, capsaicin was
injected subcutaneously into the skin on the back of the rats to destwoy the sensory nerve to prevent the secretion of
SP, and then the same method as used in the experiment group was employed. The expression of SP in the gramula-
tion tissues was detected by immunohistochemistry. NO and NOS were also detected. Results The wound of rats in the
experiment group was healed more rapidly than that in the control group. In the experiment group, immunohistoche-
mical staining of SP was located on the hair follicles and sebaceous glands at 1 d, but the staining of SP was obvious
at 3 d in the granulation tissues, and then decreased gradually; NO/NOS levels increased from a relatively low level
from 1 d after injury and reached the peak at 6 d, and then decreased obviously. In the control group, however, im-
munohistochemical staining of SP was faint without obvious change, and NO/NOS levels showed the same tendency-
during the wound healing process. Conclusion During wound healing, SP and NO/NOS may promote the healingpro-
cess, and the wle of SP may be attained partly by stimulation of the production of NO/NOS.
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Fig | THC staining of SP of the fibroblast of the granulation tissues in
the experiment group ( A ) was stronger than that of the control
group at 3 d after injury(B) (SABC x400)
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Fig 2 At 12 d after injury. only faint THC staining of SP of the fibro-
hlast of the granulation tissues in the experiment group (A,
while in the control group the THC staining appeared only on
the wall of the capillary (B (SARC 2 400)
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Tab 2

Results of immunochemical staining of SP (4, ¥ £ 5}

Time after injury(d}

Gmup Number
1 3 ] 9 12
Imrmmokustochemistry Experiment 25 0.364 £0.030™ 0.479+£0.047** 0.372+0.40™" 0.361 £0.044* 0.259 +0.022
Contm] 25 0.232£0.016 0.255 £0.013 0.251 +0.026 024 +0.023 0.28+0.04

*: P<0.05, #; P<0.0l, w» cootrol

2.3 NOSEARA NOS#EHE T

thigsh 1 Kr R AR NO S BA (42.29 £ 9.01)
pmolig, HHIEHE 3 RAFHLTP NO & B H(50.68 £ 9.87) umol/
eHEHEARAR REKHMEETHEE IR, BHREE
9 XKIH A BN MEE 2 KiE S TREANRGEEI
RETBIAKTF . TixHEEE {5 R ZFA 48 NO & B RIEF X
B EREEA SRR X R AR R —F S, NOS
M AR ESS NO AR LB REN.,. 8l
S 6 KRS IEK TR, R R HEALR T NOS EHAE
FT A BN, B3 3.

®3 (GRAASRNO &R (pmolg, ¥ £5)
Tab3 NO content in the wound tissues afler injury(pmolig, X x 5)

Time after injury(d)
1 3 6 9 12
Experimem 42.29:9.01* 0.B:+9.8" B4:6.82" £.28:88" H8B26.00"
Conrol M. A:5.P B.WVe4.26 0.9%65:x8.L2 I71.%6x4%02 X%K.9:8.8

*: P<0.0l, e control

Group

R4 HEHAHR NOS FHHE(Uimg, z+5)
Tab 4 NOS activity in the wound tissues affer injory(U/mg. X + 5)
Tie after injury( d)
1 3 6 9 12

Experiment 4,07+ 0.10™  4.33+0.87% 7.18:x1.64" 548+0.9" 5002028"
Conrol  2.66£0.7%  2.8541.2 301108 2.5:1.06 1.85x0.7

*#: P<0.01, #%: P<0.05, t5 contmol

Group

3 g

SPREITEZAMTHHMARNL A%, B S/
AR/ T L. TEEASHTHNZTS
B BEFFET AS 2RI A C B4, 15 L
BITEHMSA,. O FBITERENSHMERE.
EZH G ERBES, op TEEANRBRR D FERSE
AR R R G, 3 HLdt s PERR A A PRI IR, S B
ZEMRMERRN. CHEAEBREN Pl HERHEA
B A A A DNA S REANZEHE T | 35 A8
TR A M BT R

NO J&— RSt (5 B 40T, HoE A% NOS #4il,
FERIET A B3 B NO Wit Y3 I 4 A 0 A 3 A
e R A IR A, B IER A& B iR ER,
WELR B RHR P& TR NO 7T LA SCER RS

H EHNAERENEEZDY, UWImE No
AER A NOS B ATRE S B M SV B Rt K
iy Y IF w46l Y

FEBRBPHGE 3 JTERFALPEMAMERER
BT S AR AR SP FHIE S €, 72655 6.9 d BT
ETREKAT, H58E 12 AMEAERS 4B
HWHHB KT, ASESANO S8 & NOS HERITE
#S T SP S, TIESHIESS SP Ay mB ke
W1, [T NO B NOS Y= th /B T o B,
HEEHEOASREN TR ik, RITEFGE NO
B NOS W F R el fE AR 40 5 SP 5 e 2 AR K
EXx,Hmes5H084038,

HXBEF SPEGORANE TN ESFHE
YEM ., NO A6 RER SIS WA —ENER, i
B EHBHRES , BARE S TRRNEGR
GRS SPFINO WREFEME MEM. B A
M= EMBESED NO 5 SPRAEFWE- Y, 3
E spEIEMME B AR, oI 65— 4 & 1 NO A5
HEhnass R, TR NOS ik A L-NAME 7] LIEA B
KEAE SP 5 MEY RAMEE B W 3 Hx g HlfE
MR ERSEN. XEH P ERIGR S TR
RITEF T RE A4 s 2853 No Escmm™ ., /A
B, NO B A R EALEE 2 RETT LIS RER ML SP§
B SRR O A S8 b NO & ) Bkl T S i
FERJr U193 SP RITER.

A, T NO MRS SR E KA TR 4R X,
BRI Sc e =M sP el fE S5 KT %
BEXRM, B, SPEAG RS PEER RS 1
it NO MM ERAEKEFHREELTAE - FR
B[l R, (AR AT A RIBTA

$E 30

[1] Nillson J, Vou Euler A M, Dalsgaard C J. Stimulation of connective tissue
cell growth by substance P and substance K[J]. Naure, 1985, 315
(6014): 61 - 63.

(2] Harrison N K, Dawes K E, Kwon O J, ef of . Effects of neurcpeptides on
human lung fibroblast proliferation and chemotaxis [ J]. Am ] Physiol,
1995, 268(2 pi 1); 1278 - 1283.

[3] Ziche M, Morbidelli L, Pacini M, et al. Substance ' stimulates neavascu-
larization in vivo and proliferation of cultured endothelial cells[J1, Micro-



26 19
2004 10

ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 26 No. 19
Oct. 2004 1707

vase Hes, 1990, 40(2): 254 - 278,

[4) Walsh D A, Ha D E, Magp P 1, et ol Innervation and neurakinin recep-
lors during angiogenesis in the wal sponge granuloma[J]. Fhstochem J,
1996, 28(11): 759 - 769.

[5] Witte M B, Kivama T, Barbu! A. Nilc oxide enhances experimental
wound healing in diabetes[]]. Br ] Surg, 2002, 8912}, 1594 - 1601.

[6] Baldik Y, Talu U, Altinel L., e al. Bone healing regulated by nitric ox-
ide; an experimental smdy in rats[J]. Clin Orthop, 2002, (404); 343 -
352.

7] Most D, Efron DT, Shi HP, et of. Chacterization of incisional wound
healing in inducible nitric oxide synthase knockout muce[]]. Surgery,
2002, 132(5): 866 - 876.

[8] Benrath ], Zimmermann M, Gillardon F. Substance P and nitric oxide me-
diate would healing of ultraviolel pholodamaged rat skin: evidence for an el-
fect of nitric oxide on keratinocyte proliferation[J]. Neurosei Lett, 1995,
20(1): 17-20.

[9] Kopp UC, Cicha M Z, Saith L A, e ol Nitric oide modulates renal sensory
nerve fibers by mechamams related to substance P reveptor activation[J]. Am |
Physiol Regul Tntegr Comp Physial, 2001, 281(1): R27%9— 290.

X E S5 1000-5404 (2004) 19-1707-01

22

[10] Aimar P, Pasti L, Camagnoto G, et al. Nitrie oxide-producing islet cells
modnlale the release of sensory neuropeptides in the mat substantia gelatioo-
sa[J]. J Neurceci, 1998, 18{24): 10375 - 10388.

() & o, WFEs. TEE, ¥ AGRa P RS H-NN P
PRSREERATRLZHRRENRA (], FEAGRE,
2001, 17(8); 488 -491.

[12] Klede M, Clough G, Lischetzki G, et al. The effect of the nitric oxide
synthase inhibitor N-nitro-L- arginine-methyl ester on oeuropeptide-induced
vasodilation and protein extravasation in human skin[J]. J Vasc Hes,
2003, 40(2): 105- 114.

[13] Moricka N, Inoue A, Hanada T, et of. Nitric axide synergistically poten-
tiates inlerleukin-1 bela-induced increase of cyclooxygenase-2 mRNA lev-
els, resulting in the facilitation of substance P release from primary afferent
neurons: involvement of cGMP-independent mechanisms[J]. Neurophar-
wacology, 2002, 43(5): 868 - 876.

[14] Sumki T, Wada S, Tomizawa N, et ol . A possible role of nitric oxide for-
mation in the vasodilatation of rabbit ear artery induced by a lopically ap-
plied Capsaicin analoguel J1. J Vet Med Sci, 1998, 60(6): 691 - 697.

(%% % ¥)

Analysis of the postoperative complications after lumber vertebral protrusion surgery: a report of 22 cases

K OFREHEE
1 IEEREM

1994 4= 5 A% 2004 4F 3 B R EIAT 950 HIREHE R & 28 1
SEFANST, E B 401 ], THE 540 ), S8 21 ~ 65 8, F
148 % FPHE 4.5 REIM T IE 462 ], B 5 FE 1 ] A 5
HIE4S W, EASES 1 WREE 63, B E B
ERZLT 050 L. EABIAITE 950 Flf AR, REH
BEFEREERINMAABRARBINREL 26,1
PAGEE, REFERmBEL 2/, RERTHEHR
B A TR BT T At 3 4, RFHH
MOBERAMRERSE 1 f,RGNOEEEL 20, R
KAMERER SFARA 45,

2 g

IR 2528 Y AR F L B R S R IR A LT L
HEOREREE, EETARE 7-20 4, RAHI, FHEH
TRHoEE AomBI T, AR S IR 5. AR ) A
BrARGRY R Y 0.8% , RELTH 0.4%. QHEEHELHE

(1968—), .
: (0818)2390789

: 2004—07—12; :2004— 00— 21

635000)

EEZ5PHTHREIRFHTERAEEXR. EREHIN
BHE,BRE, ERESANMAM, KA S AFhH 4 PAHRS 1
AN BITHE#D EEmEHF MR, £ CTEEFITEW
FARKBEGOENRTEE., ONSRERE , HTAPR
TR IR TR AR AR R 28, U EAR D
B AR T, S A R UM A R T BB e
ANLSHEN, FSRRSRTE, L4 3 A3l FAEE
BRI,

ARV H BT LA T R, 4P 3 SR ETERFH
W R T E, BRALA 0 2%, DUONRE AR 34 1 LA F AR 2k,
AR & ANBRALS L 8, NEAREE R, FARARR A
0 12 B 1 SRR B AR ARG R, IR AR B
EEa, H RN ARG RS, ELEHRE ST
AT PIRTT , FER SIS B, B &4 4 BT, 3
BENTRNARES VR EERE, NETE#, HEAD
AR TERKE.

RGPS, B R . B R F A PR
RS ENH, BB AEmASRE. R ETER
O/, ARk BB, o BE DR T TR E R, Y kg
b, AR HEBE R R, O 0ORBERAEK L ER, £
411 ) BB AT B IR R S R EITE, £

(F# 1713 R)



