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Nitric oxide synthase (NOS) expression and nitric oxide (NO) content in the skeletal muscles in transverse process
syndrome of the 3rd lumbar vertebra of model rats treated with acupotomology therapy LI Jin-niu,QIAO Jin-lin™,
GUO Chang-qing, JI Guang-cheng,MA Guang-hao ,FU Ben-sheng,XIANG Dong-dong, CHEN Yi-ying,LU Ping,LIU Can-kun.
*Department of Rehabilitation and Physiotherapy , Navy General Hospital of PLA , Beijing 100037, China

ABSTRACT Objective:To study the relation between the nitric—oxide synthase (NOS) expression and nitric oxide (NO)
content in the skeletal muscles and the injury condition of soft tissue in the 3rd lumbar vertebrae syndrome model rats,and to
observe the effect of acupotomology therapy. Methods: One hundred and twenty-eight adult SD rats were allocated to 4 groups
randomly ; normal group,model group,aminoguanidin group and acupotomology treatment group,32 rats in each group. NOS
expression, NO content and injury of the soft tissue in the 3rd lumbar vertebra were observed on the 1st,3rd,7th and 14th day
after the acupotomology treatment and aminoguanidine intervention. Results : DInducible NOS (iNos) activity and NO content
in model group was significantly higher (#=522.860,P<0.01),in acupotomology group and aminoguanidine group was signifi-
cantly lower than the model group(FiNOS=28.894,P<0.01) ,and iNOS activity and NO content in all groups was in competence
with the condition of soft tissue injuries. @Endothelium NOS (eNOS) expression raised in model group and acupotomology
group, and achieve peak on the 7th day. There was significant difference between the eNOS expression in acupotomology group
and the model group (FeNOS=3.454,P<0.05). 3 The expression of neuron NOS (nNOS) in the model group ,aminoguanidine
group and acupotomology group had no significant (FnN0S=0.962,P>0.05). Conclusion: Acupotomology treatment can re-
strain the development of high content NO,release the inflammatory reaction and injury condition,improve microcirculation,
prevent the development of scar tissue of the injured soft tissue,and has significant recovering effectiveness in the soft tissue
injured model rats.
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1 #R5AHE
1.1 3 AEMERE SD KB 128 H A 200~250 g(FRE
B& 2= B2 BE SE B s WS B, SR AT RS 5 . SCXK (5T)
2005-0013) , ¥ %45 5 I B ¥ G A0 A 9T o0 SR 2= (SE 5
ShHE A FIES . SYXK (4)2007-014) fRl5E . 5286 ad firp
SR BTG S ER2ERRUE
L2 R Rt WA BRI T 4 (1 2 7 5 - H32024096,
MRHZ =) NO IRA S (R Y TRV %
P KB eNOS/nNOS/iNOS £ 7 B4 SP %o 52 4 1k 5] &
(AR R A B AR A BRA ) ; 2 I (aminoguanidine,
AG)(Sigma A H],FH),
1.3 ik
1.3.1 04 SCh¥ (n=128)MEALAYJg 4 4H . 1F 40 A
HIZH SN ANET JI4H, 4% 32 H,
1.3.2 @Bk SRS SSEREN Y L, R G Esh
RS e FH AR TR SRR VR B ST T T AR L 1
LIBA, DA 1 ml/kg FEZMER LS 2515 K BULARER S , 6
FAR T TR BRI 2 em, BB BB, B85 L-L,
PSS, FH BRI A A 2R 2 5] BB 2H 21 2 A, I BUIA i
WFAS 0.3 emx0.3 em KN, FEAZEM L,y 1 258 J5 21 B i i v
TR Ik, SRR S e BRI 0 S AE R R A A
340, VIO PEREE R vhyk, ARG 25 2%
1.3.3 FHisk O I B85 14 KK DR
7R IR LTI , Xt AR R s el 2 R 25 A Ak 2R, TC B
SR R B — % 7T (0.60 mmx40 mm, JLFTARE 4 ]

BEyT AR, B2 Wit (M) 5 2005 55 2270038 5 )ATMITHD
®) 3 J) AT YIE 1 JT, RN T @SN . AR 14 d
Fif , ¥ 50 mg/kg FIHAEMEN 425 ,2 /A, B E AL FERT
—RAIEB, 4 HARRFEIZMAmRTE,
1.4 Ke$sr
1.4.1 eNOS/nNOS/iNOS fyZdifbfill  F4FJ) T 1,
3.7.14 d IS HIALFEAS R FAS 8 1 UITBLAEAN 1s i
RIFABRALE T 4% P EER P EE, Ao, v R 47
Gl Ak SP Yo i3 K BE A B iR S B S
SR HPIAS-1000 JRHEE ST Mr 240 (b s % T B¢
15 TARAED T NOS (4 PHME R B 4T BUR 44T, Ak U0 A bifi
HIREE 5 FLEF (%200 £5) 3545 5 A KM, FH R F %R
AR YR
1.4.2 NO &Rl (SR mEEE ) FrBURA LT 4 CHil
Vo Az BRER AR v L, BE AR T oK 43 SR R 53K, Bl 10%
SR I TARIRES AL 4 °C.5 000 r/min B0 10 min, M b
W1 ml B TR VKA (=70 O 5k, #4288 & Ul T
PEVE  PE5E 540 nm 1K ,0.5 em FLEOAR UK LM B
T (THERMO UV550) #5497 Hu @, 2 45 OB
1.4.3 HZUBARSUEE  FrEURA L, 4% 1 [ E |, 5% 1M
FRIAT , LSRR, 2B, A3l HE Jefa, of
BN ML I SR ] S H A M B A A
1.5 Stk SABAES T briE2 (rxs ) Fom, 0T
ARECH RV 2 A R BE A B BESR ] SPSS 11.0 SRS T4
ANER SR W R BT R T B ey 22 43 T AR R, 45 41 1] Eh
BT e/ N 25 25 5 (LSD ) IR 56
2 #R
2.1 CEERHUSJR B L NOS e e ik IE % 4H iNOS
JUP-TEPEMERS, ARIFRASTT WL iNOS TR LA P9 52 4i Ak /D
mAERIE AL INOS [ iz Kk, FEA e E A LAl
M. AL 4EAn A AN ; AG 2N 3 d FFER ,INOS KI5
WL EF TN 7 d FFAR INOS FRik B B8/, 1EH TR
BN AT WL /D A eNOS BHPEZRIA ; #BIILH eNOS FHPESR
IR, EEAMETEME N AN, 7 d SRRNIEMY , 2 FEANLA
eNOS FHMEF A BT TR ;£ JT4H eNOS M 3 d FFirFRiA
AN, 7 d IRFNEAE . 1% 20 nNOS ASF kB LB Rk ; 5
HIZH S IEANZH EF T4 nNOS BHME Rk, R4 A e )
TR b 2 L 2 R ILET 4,

TE H 4 S5 240 AS ] B 6] BE iNOS/eNOS/nNOS K B {H
L3R 1, M3 1451 IEF A 58] iNOS/eNOS/nNOS

F1 EEASHEBAREREEE INOS/eNOS/nNOS & E &b

Tab.1 iNOS,eNOS,nNOS expression of normal and model groups in different time (x+s)
A R iNOS JKFE(H eNOS JKEE{H. nNOS JKBE{H
wE () 1d 3d 7d 14d 1d 3d 7d 14d 1d 3d 7d 14d
189.8+ 191.4x 188.9+ 187.5+ 134.5+ 133.7+ 134.0+ 134.7+ 181.9+ 182.3+ 182.5+ 180.1+
@ 31.7 22.7 322 252 21.6 24.1 20.5 25.0 25.1 27.8 21.7 21.6
= 49.8+ 53.1+ 40.2+ 53.2+ 117.8+ 106.7+ 101.9+ 102.1+ 91.8+ 116.4+ 123.4+ 136.4+
20.2 239 16.2 19.6 35.5 45.2 21.2 27.3 31.6 40.8 15.2 18.1

7 FiN0S=522.860, P<0.01; FeNOS=14.277,,P<0.01 ; FaN0S=96.480, P<0.01

Note: FiNOS=522.860, P<0.01 ; FeNOS=14.277 ,P<0.01 ; FnNOS=96.480, P<0.01
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K2 ARFHEZEEAREEE INOS/eNOS/nNOS 7k FE{E LB (x+s)
Tab.2 iNOS,eNOS,nNOS expression of model ,aminoguanidine and acupotomology groups in different time(x+s)

T RS iNOS JKEEAE eNOS JK B fH nNOS JKE(E

Bz (R 1d 3d 7d 14d 1d 3d 7d 14d 1d 3d 7d 14d
HARIZH 498+  53.1% 40.2+ 532+  117.8+= 1067+ 1019+ 1021+  91.8+ 1164 1234z  136.4=
AT 20.2 23.9 16.2 19.6 355 45.2 21.2 27.3 31.6 40.8 15.2 18.1
S HENR 2 63.7+  127.0+ 1254+ 1285+ 1142+ 1174+ 1232+ 1195+ 1097+ 1102+ 1127+ 1111z
T 26.9 45.5 54.4 45.4 28.7 33.0 27.7 30.9 51.3 37.2 27.2 44.6
7] 0 452+ 55.9+ 97.1x+ 1115+ 1380+ 853z 76.4+ 872+  111.1x 1262+  127.1x  129.6+
T 16.9 19.0 38.6 35.4 50.0 38.0 25.1 23.8 333 63.3 15.4 21.8

14 : FINOS=28.894, P<0.01 ; FeNOS=3.454 , P<0.05 ; FaN0S=0.962, P>0.05

Note : FINOS=28.894, P<0.01; FeNOS=3.454 , P<0.05 ; FnN0S=0.962 , P>0.05

ZRWA G L, UL YR 4R 41 41 iNOS/
eNOS/nNOS KKk,

A1 1 A 2 e A [R] ] B iNOS/ eNOS/nNOS K JE
DLER 2, R 2 15 H AL EIEINZAANEL TI4H iNOS L2
SR GE 2R S, U SR A £ 7] T UM T INOS
PFRIA AN R SR T4 eNOS HiR 25 7 Gitt2#
B ULIER T T UG MEHE T eNOS i3k s BRI ZH | 2 BN
ZAANET TI2H nNOS AR 22 RIS S, B EENT i
FER T FHXT nNOS 114335 T0HH 52
2.2 HHULNEHERRAS NO Sit I SRR R
AHE B NO S L3R 3, M3 3 5 IEF 4 S NO &
B2 S WA G FE L, DB A R S U
TR E R NO, AR T B RIEAR F I E B NO & & il
Fea, BHE 4G BARE EIENAFE TIH NO & 17 g
ERAGFRE S, B ESENCT BT )T HUSIE T R
FBEKAL NO R EA AL,

#=3 EREASEBALREREE NO REE (2+5)
Tab.3 NO content of normal and model groups in different
time (x+s)

REEH R —— NO R (el 1)

] 1d 3d 7d 14d
® 8 34.4+3.8 342439 345433 34.6+£3.8
P=3 8 43.7+2.8 44.4+25 43.6x1.6 44.2+34

. F 41971=140.587, P<0.01
Note ; Fgroup=140.587,P<0.01
x4 ARTHEAREARREER NO SEHLE (vs)
Tab.4 NO content of model, aminoguanidine and

acupotomology groups in different time (x+s)

[k NO 7% & (pmol/L)

THHEER

(R) mw1d 3d 7d 14d

PRI ARTH 8
SN 8
LiPAR S 8

43.7+2.8 44.4+25 43.6x1.6 44.2+34
33.8+2.3 342422 34.4+2.4
39.3+6.0 35.1£3.1 33.9+2.5

33.5+3.5
34.4+2.7

L F 451=89.551,P<0.01
Note ; Fgroup=89.551, P<0.01

2.3 HBUBRPUNEE  EWHSAHALLBA P, TR

PR, BERIZE 1.3 d AT ULIK LA . Pk R
(ULIE 1) ;14 d BRETHEANMIG 22, 2T 4EAT 28, T DL AR 1) 6
A BT UG RERIE R SN BT 14 d
AT AEANAEHES AT, B AL G A=k e I A T R s
IR L (ULIET 2)

A
1 FERIZH HE e(@-3 d (x100)
100)
Fig.1 Pathological changes in model group at the 3rd day(x100)

N

2 EFTI4LHE Jefs-14 d(x

Fig.
2 Pathological changes in acupotomology treatment group at the 14th
day(x100)
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L—Arg) [BEAIHE 1M 7 A= 9 —Fd | ph B0 TEMLAR Y A2 B i
PSR B EEAMEH, NOS A 4 NP . 55— g #g i Y
NOS (constitutive NOS,cNOS) , 43 H5 #f1 22 ¢ NOS (neuron
NOS,nNOS) 114 Ji % NOS (endothelium NOS, eNOS) #ij it 4);
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