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Experimental study on the early changes of ischemia-reperfusion to the synovium after
digital replantation

SUN Xin-junn WANG Cheng qi; ZHOU Ji-hong TIAN Qing-ye, LIU Da-wei, CHU Tong-wei (Irstitute of Traumatic Orthopedics, The 89th Hospital of PLA,
Weifang 260012, China)

Abstract: Objective To investigate the changes of ischemia-reperfusion injury of the synovium and its effect to endothelium and synocyte.
Methods 65 mbbits were divided into nomal group(5 rabbits), ischemia group (20 rabbits ) and ischemia-reperfusion group (40 rabbits )
randomly. Pathology of the synoviun were observed and MDA of synovium were detemmined at 4 6 8, 10h in ischemic group and 1, 3, 6, 12 h
I, 3 7, 14 din IR group respectively. Results The MDA of synovium in IR group was significantly higher than that of other wo groups (P<<
0.05). No sgnificant difference was observed between nomal and the ischemia group ( 2> 0. 05). Two peaks for MDA were found in IR group.
The first peak was related with the damage of endothelium and the second peak to PMN aggregation in synovium . Conclusion The damage to the
synovium mainly is pimary endothelium injury at the very early stage, and the secondary IR injuty is closely related to the abundant PMN aggregation
and free radicals.
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Tab1 Changes of MDA and SOD in normal and ischemic

4.6.8.10 h MDA synovium(x *s)
P> 0.05), MDA Ischemia goup(n=>5)
Nammal cantrol
N (P<< 0. 05 ’ (=5 4h 6h 8h 10h
IR 1h ; »IR 12h »24 h MDAl g) 71.8966.36 B.B5EI323 B.245 4 D832 7688108
’ ’ IR DDUmD 77.37+0R.4 B.BH+1289 $.B3+1343 3B.&+1962 45.73+8.92
° SOD ; : P<<0.05 vs nomal control
2 IR MDA (x*s)
Tab2 Dynamic changes of MDA in the synovium of IR and control group(x +s)
Time dter IR(n=5)
1h 3h 6h 12h 24h 72h 168 h 336 h
MDA (rmol/ g)
Test side 136.22+16.03 *  98. 44+10.52 " 80. 81+8. 46 128.134+25. 16 184. 60133. 54"  144. 64£15. 75"  119.33+5.78 " 92.31416.21 "
Control side 73.78 +7.51 73. 40+7.89 73.254+3.22 79.74=+15. 82 125. 73423. 60 110. 4£15. 44 73.41£15.80 72.02=£15. 36
DD mD
Test side 38.26+1.89 * 34. 6443.81 * 34, 0943. 44 * 37.8243.81" 39. 243,127 41.23+2.68 " 42.85+1.647 43.34+2.43 "
Control side 76.6219.58 76. 89+8.22 75. 4=£11. 12 71.4445. 87 73.3248. 17 75. 611+3.89 76.57+7.41 76.68+8. 04
*, P<0.05vs ontol side
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Fig 1 Pathological changes in synovium after ischemia-reperfusion injury (HEX 200)
A Reperfusion 12 h after ischemia for 8 h; B: Reperfusion 2 weeks after ischemia for 8 h
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Tab 3 Dynamic changes of MDA and PMN in the synovium of IR growp (x )

Time dter IR(n=5)

1h

3h 6h

12h

24h 72h 168 h 336 h

PMN (/HPF)

4.23+1.24

4.87+0.84

5.02+1.34

19. 45+2.81

21. 36+2.13 24.72+43.51 21.05+1.49

ATP

. (6 h

IR 6 ~72 h,
PMN

IR24h

s IR

MDA

MDA

Gutteridge JM, Halliwell B. The measurement and mechanism of lipid per-
oxidation in biological systems| J] . Trends Biochem Sci, 1990 15(4). 129
—135.

Hersel My Vok T, Kox W J . The influence of cellular hypoxia and reactive
oxygen species on the devebpment of endothelial cell edema[J]. Int J Mi-
crocire Clin Exp, 1997, 17(2). 67— 74.

Beetsch ] W, Park TS, Dugan L L et al. Xanthine oxidase derived su-
peroxide causes reoxygenation injury of ischemic cerebral endothelial cells
[J]. Brain Res 1998, 786(1—2). 89— 9% .

Fraticelli A, Sermamo C V Jr. Hydrogen peroxide and superoxide modulate
leukocyte adhesion molecule expresson and lukocyte endothelial adhesion
[ ]l . Biochim Biophys Acta 1996, 1310(3); 251— 259.

Fomigli I. Manneschi L I, Ademhri C. Expression of F-selectin in
ischemic and reperfused human skeletal muscle[ J] . Ulrastruct Pathol,
1995, 19(3): 193— 200.

Wyble C W, Desai T R. Physiologic concentrations of TNFalpha and TL-1
beta released from reperfused human intestine upregulate F-selectin and I-
CAM-1 J] . J Surg Res, 1996, 63(1). 333— 338.

Xing X, Guo E, Xu F. Changes in surface microcirculation of extensor dig-
itorum longus tendon after ischemia-reperfusion of rabbit hindlimbs[ J] .
Chung Hua Cheng Hsing Shao Shang Wai Ko Tsa Chih, 195, 11(4).
270— 273.

Koike K, Yamaoto Y. Splanchnic hypoperfusion and digant organ injury
[ J] . Nippon Gekkai Zasshi, 1999, 100(5) : 357— 3€0.

) [M]. . ,
1993.58— 130.

(4 E )



