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Mechanisms of pogtischemic injury in cremaster muscle ZHANG Li, Chen L E, Ding EY, et al. Duke U ni-
versity Medical Center of U. S. A.

Abstract Objective To study the changes of microcirculation , histology and polypeptide content in
cremaster mustle ater reperfudon following ischemia Methods 42 SoragueDdey rats were divided into two
groups:innervation group and denervation group ,and standard ischemia/ reperfuson injury modd s were estab-
lished. Laser Doppler , microscopic anadlyss sysem, histological study and gel eectrophoress were applied to
andyse the course of ischemia and reperfuson. Results At 20 minutes ater ischemia/ reperfusoninjury ,the re-
oovery ratio of capillary vessd diameter in cremaster muscle was 60 % which was close to peak. Following peri-
od was baloony stage ,and till 90 minutes it reached to top vaue—75 %. The pathologic examination showed
that ischemia cremaster musdle fiber of vacuoles gppearance ,increased and degply dying cdl nucear and accu-
mulation of RBC. The gel éectrophoresstest showed that the content of polypeptide of molecular weight about
20KD in ischemic cremaster muscle obvioudy increased. Conclusion All of the above outcomes indicated that
the microvascular changes in the postischemic cremaster muscle were severe \while leads to failure of functiona
recovery ater surgery. The mechanism of postischemic injury is not completdy understood ,but it may beincit-
ed by categories of ischemia ,intima damage ,and systemic or locd regponses. The firgt tissue thought to beir-
reversbly injured is the endothdium and white blood cell.

Key Words  Ischemia,skdetd muscles Histology Microcirculation

, 1
, 1.1 42 , 90 100g
Sorauge Deey ,
( :
) , 21 (Innervation Group ,
) (Denervation Group D )
: ( Moor
, :MBF; ,Deven, )
(1967-) , , , (Duke) (MM33

, : Tilt Base ,Wood Dale, IL) (



- 668 -

— 2000 11 14 11  ChinaJ Orthop & Trauma.Nov 2001 Vol. 14 ,No. 11

Lezz ) ( :3CCD ,Sny, ) , 15 , eppendorf
, , Bradford
2 ( :Mennen Medica Inc 15% DS 5%
MR-139)

1.2 (10mmol/L , Tris- HCL ,PH8.0,1mmol/L EDTA,
(50mg/ kg ) 2.5%D9) , 5% ,2.5% ,
, , 100 3 , ,

3mm, D (192 ,25n Tris,0.1% SDS) ,
; 90 , 5 , ,
, , (40 % 1% ,0.2% R250)
33 , , ( 36 % =551) ,
1.3 10% ,
1.3.1 2 1.4 t Two- Way-
ANOVA P<0.05 ,P<0.01
1.3.2
), 2
(1) 2 ,
5 ,D 3 90 2 3 5 ,
, 10 1
1.3.3 1
:10 (%) (x%59)
2@m,21 4@m,41 7@m, ]
5 ,D 90 ( 3 5
10 10 30.2+15.8 36.2+19.6
1.3.4 , 20 48.9+15.8 32.8+19.1
, 30 56.8+32. 2 37.3+18.9
1.3.5 HE , 40 51.7 +24.6 41.4+20.5
50 56.8+24. 8 45.0+17.6
' ’ ' 60 67.4+30.2 43.4%16.9
) 70 59.4 +28.8 40.2+16.8
1.3.6 80 64.7+24.1 40.4+18.1
' ' - 80 ' 90 72.3+21.4 45.0+17.9
| ’ s 0 ) (3) 3 5
, eppendorf 15 2
2 3 5 3 (%  (xts9
¢ ) 3 5
10 2@m 21 4@m 41 7 m 10 2um 21 4@ m 41 7 m
10 56.6+6.0 67.3+7.3 68.5+7.8 60.9+17.3 57.5+11.7 62.7+10.9
20 59.2+6.4 71.1+5.0 70.5+8.3 61.3+12.7 69.1+9.0 68.4+10.5
30 60.7+5.9 72.6+5.8 72.7+6.6 64.9+13.6 76.8+13.0 72.2+8.2
40 58.2+6.1 68.3+6.6 71.9+6.3 65.3+19.5 70.2+12.5 66.1+8.2
50 63.0+7.0 72.4+6.6 73.2%5.0 69.5+ 16. 4 73.8+12.8 69.9+9.7
60 64.7+7.2 74.9+7.6 75.0£6.2 67.2+13.7 76.6+11.2 71.2+9.5
70 65.6+6.5 73.1+7.5 75.4+6.8 70.7+17.1 76.8+11.7 71.7+9.2
80 66.5+6.9 75.2+7.1 76.2+5.8 72.0+12.8 77.4+14.0 72.2+9.3
90 68.7+7.6 76.0+6.9 77.6+4.9 71.6+10.9 78.0+11.0 73.2+1.5
(4) ,5 (204.8 + 38.7) %:3 (212. 6+ 17.6) %;



— 2000 11 @14 11  ChinaJ Orthop & Trauma.Nov 2001 Vol 14 ,No. 11 - 669 -

5 3 '
0.327+0.032g 0.265+0.041g( P < 0.05)

(5)
[4.,5]
( 1 2 ,
(6) ,
, 20KD ,
( 3)
3
Ames [ 1968 ,
« " [2]
Ca2+
[3] [6.7]
[8]
, 10 3 , , , ;
3 90 , ,
, , 5 ) ( 20KD )
5 , 10 20 ,

, ; , ( 1 3 3)

[1] AmesA ,Wright RL ,Kowada M et d. Cerebrd ischemia: . The no
reflow phenomenon. Am J Pathol ,1968 ,52:437-447.
[2] Urbaniak JR,Richards RR ,Dicke T. Complications in microvascular
) surgery. In: Epps CJ. Complications in Orthopaedics Surgery. 3Ed.
’ ! ! Philadelphia:JB Lippincott ,1994. 791-809.
[3] Allen DM ,Chen L E,Seaver AV ,et d. Pathophysology and related
) studies of the no reflow phenomenon in skeetd muscle. Clin Orthop ,
“ " , 1995 ,314:122-133.



670 - — 2000 11 14 11  ChinaJ Orthop & Trauma.Nov 2001 Vol. 14 ,No. 11

[4] Kurose |, Kubes P,Wolf R ,et d. Inhibition of nitric oxide produc
tion : Mechanisms of vascular dbumin leakage. Cir Res, 1993, 73:
164-171.

[5] Oliver JA. Endothdium-related relaxing factor contributesto the reg-
ulation of endothdid permeability. J Cdl Physol ,1992,151: 506-
511.

[6] Wdker PM. Ischemia reperfuson injury in skdetd musle. Ann
Vasc Surg,1991,5:399-402.

[7] Ergler KL ,Dablgen MD ,Peterson MA ,et d. Accumulation of poly-
morphonud ear leukocyte during 3h experimenta myocardiad ischemi-
a.AmJ Physol ,1986 ,251 : H93-100.

[8] Lehr HA ,Menger MD ,Messner K. Impact of leukocyte adeheson on
myocardid ischemial reperf uson injury : Conceivable mechanisms and
proven facts.J Lab Clin Med ,1993,121 :539-545.

( :2000-12-15 :2001-02-28
:2001-05-17 : )

( , 433304)
1
2 , 5 ; 195 , 3 ; 6
, 21 1 28 27
, 8
3, 1, 4
: 1
2
( ). ,
( ) , ,
45 :
, ( ) ,
( 1) ,
3

[1]

[1] . .3 .
[2] )

B1 EBEINXTFRRAEH

« n [2]

,1994.795.

,1979.174-178.

( :2000-06-08 :2001-03-20 : )




7y i AL sk ofn 7 9 3 951 005 B R s BIL 4 4

. ' 201 KD

= 3.BKD

«—20KD

.-

| ! | * »
UMl Wl (W S

PR 20KD Bk (UL Tkl

BlL KRUTEST PBS L (k) DLZmRRdkolses, S5, LA b HE = 400
Pl 2 RRATERE PBS il pERERE ST oA S ALALAN 2L TR A AL AL HE = 400
B3 RENCH IR, 17 foR 20KD Z0ksr F. (I Pl gl

A4

B ERERAS BMP) KEPAEF I @A b e hrirse

{13 WL 671 6)
. 1 ' .. 3 "
« A g .
- _She
"s}{ \fl‘ ‘ £,
e _ ¥ Je ’.

wtn mY L ad " AR

Fos"t 3{5 r-

" 4 g ’ . o & L. ¥ \

.y :}.}‘ ‘f,_“,,.;/r, v BRI L, AT TR Ak B
P B ol Ay A R 4] 7 T2 M TR BMP mRNA b
ey P ¥ BIVERS 9. Bifidess. = 400
e 1 ¥ 4 - 0
<X e b

1 L AR, L. s ffili) (k. HOUPERRIE I . MODSEATERSE IR Ls MEfkal i MOAE(L, (B2 L fff /G 0 = e i
Wigd. 13 CRUCYIET (AN UL a5 G ROE T BRI (IERBRAS . AR S A Las s il BRRAEES R
[l 4 “UOLAET. R LS, AT A5 s e R 2, .



