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Effects of tension relaxation by small needle knife on muscle tension and nerve endings after compression of gracilis
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muscle in rats

ABSTRACT Objective:To determine the effect of tension relaxation by small needle knife on the muscle tension and mor-
phology changes of nerve terminals when sustained pressure was applied to muscular tissue. Methods: Rat gracilis muscles
were exposed to pressure in vivo at 70 kPa for 2 hours. Sixty rats were divided into three groups:normal, control and experiment
group respectively. In all rats except the six normal ones,the lower legs were considered as the control group,and the right left
as experiment group. At day 1,2 and 3,9 rats from the two groups were randomly selected and sacrificed in order to determine
the muscle tension change. At the same time ,muscle histology and morphology changes of nerve terminals were observed. Re-
sults: Abnormal tension increased in muscles under compression of 70 kPa. At the 1st and 2nd days, there were no significant
differences between the two groups. Compared with control group, the tension was lower in experiment group, and there was sta-
tistically significant difference (P<0.01) between the two groups. Exposure of striated muscle tissue to intensive and prolonged
compression may pathologically alter its microstructure. Histological evaluation showed that this stiffening accompanied exten-
sive necrotic damage. The changes could not be found in the nerve terminals. Conclusion: Deep muscle tissue that undergoes
prolonged compression may significantly increase its stiffness during acute injury. Tension relaxation applied by small needle
knife can effectively reduce the mechanical load which is harmful to the whole tissue.
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Fig.1 Muscle histology of three groups (HE,x200 ) 1a. Muscle fibers in normal group 1b,1c. Fibers swelled and cell light dyeing plasm in the con-

trol group at day 1 and day 2 1d. Degeneration, necrosis and effusion of the fibers in control group at the 3rd day 1e,1f. local swelled fibers and large

nuclei of the experiment group at the 2nd and the 3rd days. Blood cells effused out of vessels
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Fig.2 Morphology changes of nerve terminals in different muscles

control group at the 3rd day
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2a,2b. Nerve terminals of the

2¢,2d. Nerve terminals of the experiment group at the 3rd day. Differ-

ent terminals ended on the surface of muscle fibers in two groups, some of them agglomerated together

ﬁ as a mass(2ax400,2bx1 000,2¢x500,2dx1 500)

F1 2ANALELRRHMIEZET EDR XFLEFR (%, 5+s5)
Tab.1 Comparison of EDR at different days(% ,x+s)

, 1d 2d 3d
el B (R

30% 40% 50% 40% 50% 30% 40% 50%
Feif 4 9 546125  604x18.7 66.7+15.7  603+89 6484166 64.1x13.7 57.6+11.8 47.2+11.3 55894
B II4H 9 5534103  56.2¢13.6 612+13.9  629+123  62.1:11.5 593125 758¢22.6 63.5820.6 74.5£22.6

1 S A K, £=9.78, P<0.01
Note ; Compared with control group, F=9.78 , P<0.01
—ifg, MAHRIEAZER W R AR (K 2),
2.3 WHZAEY ek ss R WKk 7
[N AR R T W, 38 2 R L RE T
FELL R 55 TJ4AEL, ZRAGTFE X (R 1),
3 itig
3.1 JUASKI SRR BEs U IRl 242 hr BF
JE, WU s b 23 R A 3R . 250 kPa fE
T RENAL,2 h J5 RS ILE 4R 0 ok |
JEAMIIZ N | PR R R S A IR AE D X —
Els RWEEARRT , R HCE-#E U 2 L
AT EMREGETNAZUZ N, SN
AL — AR ™ B HXETIRYT, T H A AT RE R A
LRZED, AWt il TR IR iR AR
RO I B S B, S A [m] A 1 g 1 AR [
a8, T BT AR A A, Horh A i DX A
T E PRE IS R AR A KN 5 R SR Y SR
AHOG, TR, DU AT R AR |- AR 15 B R 4K
RP EDR ${E s, W3R 50 i ILZH UM AR |
F

AW AIR RN, AE SR N BER I a]
o, WLZH 2R Rl 32 7 Ik ) e 55 H i T 28 S i 3

— S HAEF SR R A, AR JETE
KA Bz 3Eal B 2L 3 N fa e
ZOMUE, IR ALy AL iR 250 i, 5 RGE
P, FJANASUES 1.2 K AR LA
P RS 3 R LA AR R4k G BT i,
BRZERE AP (3 d) , ZNET TTEF SRR ST A S50t s 2>
WL K i m n e, —E R L L 2%
LAy 2T, SR 6 h 13 kPa A9
J1 A RS A R LR S SUE A TE A Ak
A% 4 h 4.6 kPa K 1 h25.3 kPa LS BoR IE %
e SRS —FE , AR R AL AR AN T
A —RE AR L3 hi T U SR igh, i Al
Jry iR IR [RIAE (o FH A 2 )38 A% SRR ARG | 7
F1 10 kPa 8% 70 kPa (YR58 IEFT 2 h 3¢ 6 h IIZLEUE
1B HE e R s LR A S 4, R A%
TR B IE 0 AL ey B AR i s, e

SARSIGHE 1.2 REARMZAL, e Rmit—2
HEANE] 250 kPa BTERL R , HITF A | [] B Xk 2
SUNBMER AR TEUL RS . BRI T) 44
PEAR A B T R FRPE 212 RN, (HM 1244
JELE, MEAALR RS T 25 i 2



TR 2011 G2 12 55 24 255 12

China J Orthop Trauma,Dec.2011,Vol.24 ,No.12

+1023-

THGEVER, B ILIEFE R AR SZ 40 X 33z 21 ) ) i 52
M,

3.2 JREBsR IR ERAE R CAT I RN
SCIGUEE R B s /N HARAL A (JBGE) 1 4R e 5 |
LR R, BRI /N B A 4ER R
W (38 T Oy B PRz 48 ) FEL LT/ Nl kAP
W, B OISR, AL /R TiX—
S BT 4 N AT WP I g, T R T4
Y2 1] U S PR AR A X AL 2 R R e RURR e R
PEBEREAZE ALY, FTReS A T I A RE I ol RE
A &, KB [R]85 0 ALK 3 a2 2 JRy e o, | ke
AL MU S R SZ AR R AY , S5 A AT 4
TERG A Ry A AR 32 2N RIS A, XSH2 WA Myo-
gelosen (JULAE 25055 ) 19 S8 35 75 JUL B8 ol Al 455 v A B,
WRET B2 2R HEVE Y B ) 5~8 mm P LHZUE S0 TR IE
BEMLARLL , 76 B ok a5 AN RP L5 | SR S i
SEN] il B AU S RN, S s A X R A
TEACEEME RN ; IR BIEAE S , A8V o TR AR T [ 3|
JLF- 2 AR S e XIH B Bl S Gy
A= N RE P EUH R R —25 Ltk XY
IS R A7 T 5 FL S ST, s 5 RS R A T, K
I o 2RIV S-FEElE (5-HT) ZZHUIK (BK) RIS R R
E(PGE) %] e & 7E BRI ULIA R 45 35 S AZ 2 v, ik
A DAL K s Rk ke, R B 3k S ) it
RUERTTRRR L 2 R ¢ i 3] L A U R i 1 K
Gh, 3 IRAZ BRI PRI 5 P 2 RS B ) R
XK, N P Wy RIS 25 5 R A DG K ASE

ARG MR G R AU RIAZ 0

JE WUH LU AR AR EA TS, SEge R W, A T

JULZHZUN B 22 AR R TR R A HOE 2527 oK D A%

e, AR 5K ) B T n] e i JR sk i sk A L]

MBHZINRE . IR L/ N TIIRYT RERE A RUSGEIK

FRAEAR , AT RE- S FRARMLIR A3 G, T 7 e i B ik

SR RS IA B X — I RO E A — 2B BT

Sk

[1] Bosboom EM,Bouten CV,Oomens CW , et al. Quantification and lo-
calization of damage in rat muscles after controlled loading:a new
approach to study the aetiology of pressure sores[J]. Med Eng Phys,
2001,23(3):195-200.

[2] Bliss MR. Acute pressure area care; sir james paget’s legacy [J].
Lancet, 1992,339,221-223.

[3] Ratner BD,Schoen FJ,Lemons JE. Biomaterials science:an intro-
duction to materials in medicine[ M ]. 2nd Edition. California; Else-
vier Academic Press, 2004 .86-87.

[4] Blackburn JT,Padua DA,Guskiewicz KM. Muscle stiffness and
spinal stretch reflex sensitivity in the triceps surae[J]. J Athl Train,
2008,43(1):29-36.

[5] Bylund - Fellenius AC,Walker PM,Elander A,et al. Energy
metabolism in relation to oxygen partial pressure in human skeletal
muscle during exercise[J]. Biochem J,1981,200(2) :247-255.

[6] Conley KE,Esselman PC,Jubrias SA. Ageing, muscle properties
and maximal O, uptake rate in humans[J]. J Physiol,2000,526 (Pt
1):211-217.

[7] Meini S, Cucchi P,Bellucci F,et al. Comparative antagonist phar-
macology at the native mouse bradykinin B2 receptor:radioligand
binding and smooth muscle contractility studies[J]. Br J Pharma-
col,2007,150(3):313-320.

(WS F 1. 2011-06-20 AR SCHkH SR 4E)

F— B LBRATERK SIS EREIEIEARFE S PHE N

‘ T N R I S FE A 70T 2 AR 0 B2 — | SR SAE T2 I PR B A 7 PO R 0
bk TR T AN E BN SN A A AT A K SRR, BB T RO ORI A% IS A
DO T BRI AT K S W IE AR e HROR , RIG T N AR BB REE T 2012 48 3 1 24-25 H RS
bR L RAE K S R SR E BTSSR R ST BE . S BRHA N SR A S A G
R R IE I SR % SO R R A T AR R 7 i (0 OB R BEA LB WO KR RS
LS BRI S SR R B E A E ,  BUEERES RS TR T A0 8 4 7
FRNE . OTHREBIZNE , RTS8 IER Paley RN ; @llizarov AR IEA TN 57775 ; G Taylor 25 [A] 348 | '
§ Orthofix 4RI Hizarov 4 E1SE B IR FH I % RIS REUA PRI | FHBEA | FHBRI FHIRRS 7 ©ANBIE BRI IR
LRI S (P SR M/ S SRR B BT e T B P B A R R ) s
| © T ML A A 5 177 ews s DB RIS HEWS A LT AR 1O BB AT 5 @ S LS B0 B R 7 IE A
LB, :
12012 4F 3 11 23 F4RE],24-25 HIF &, MUt BUEITECILE 600 SRR 1| B RIRTIT. S0 Bor B i
§VORKR 1000 TC o BEROTR KAEHE BOESGABLRBRE, B A T, ST SRS T SR TR 300
b E/AENIR, SRR 160 T4 AR AERFHER 100 764K, ;
: RN RKE, SR, EEM, BERHEE.18930177298,13120742195, E-mail : orthokang@yahoo.com.cn,

‘ orthokang@163.com, F AR AR K, AR E S BERR 2 ABCH 80 A, B/ E S 4 AR IGFRUE





