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Fig. 1. Chemiluminescent probe (CLN) with a
Cypridina Luciferin Analog (CLA). (Nakano, M.
1986)2028)
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Fig. 2. Replanted limb survival rate.
The replanted limb survival rate of the 3-hour
ischemia group was higher than that of the 6-hour
ischemia group, but the difference between the two
groups was not significant (p>0.05).

3000

2500

(kct/min)

2000

1500 -

1144.5
+178.3

1000
1 787.1
+100.4

Production of O,

500

0 T T
survival non-survival
(n=17) (n=14) p>0.05

Fig. 3. Production of O2~ and replanted limb sur-
vival rate.

Production of Os~ was greater in the non-surviving
group than in the surviving group, but the differ-

ence between the two groups was not significant
(p>0.05).
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Fig. 4. Production of Oz~ and ischemic time.
Production of O:~ was greater in the 6-hour
ischemia group than in the 3-hour ischemia group,
with a significant difference between the two
groups (p<0.05).
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Fig. 5. Muscle contractile force and ischemic

time.

Muscle contractile force at 3 months after replanta-
tion was significantly lower in the 6-hour ischemia
group than in the 3-hour ischemia group (p<0.01).
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Fig. 7. Muscle contractile force and production of
O2~

A negative correlation was observed between mus-
cle contractile force and production of Oz~
(p<0.01).

Ischemic time p<0.01

Fig. 6. Muscle wet weight and ischemic time.
Muscle wet weight at 3 months after replantation
was significantly lower in the 6-hour ischemia group
than in the 3-hour ischemia group (p<0.01).
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Fig. 8. Muscle wet weight and production of Oz~
A negative correlation was observed between mus-
cle wet weight and production of Oz~ (p<0.01).
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Photo. 1. 3-hour ischemia group. Photo. 4. 6-hour ischemia group.
Intermuscular edema was observed at 30 min after Intercellular edema at 30 min after reperfusion was
reperfusion. (H&E stain X 40) slightly greater in the 6-hour ischemia group than in

the 3-hour ischemia group. ( X40)

Photo. 2. 3-hour ischemia group. Photo. 5. 6-hour ischemia group.

Intermuscular edema became remarkable at 1 hour Intercellular edema at 1 hour after reperfusion was
after reperfusion, and intercellular edema was also more remarkable in the 6-hour ischemia group than
observed. (X40) in the 3-hour ischemia group. (X40)

Photo. 3. 3-hour ischemia group. Photo. 6. 6-hour ischemia group.
Slight inflammatory cell permiation was observed Inflamnmatory cell permiation around blood vessels
around blood vessels at 1 hour after reperfusion. at 1 hour after reperfusion was also in creased in

(X400) the 6-hour ischemia group. (X400)
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Photo. 7. 3-hour ischemia group.

Scar tissue around blood vessels was sligtly
observed at 3 months after replantation, with most
muscle tissue being homogeneous. (X40)

Photo. 8. 3-hour ischemia group.

Though cell nuclei were increased at 3 months after
replantation, central nuclei were not observed.
(X400)
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Photo. 9. 6-hour ischemia group.

Scar tissue around blood vessels became remark-
able at 3 months after replantation, and island-
shaped muscle tissue was observed. ( X40)

Photo. 10. 6-hour ischemia group.

Cell nuclei were increased at 3 months after replan-
tation, and central nuclei were also observed.
(X400)
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Free Radicals (O27) in Replanted Hind Limb

~Functional and histological evaluation of rat skeletal muscle ~

Yasuji MASUDA

Department of Orthopedic Surgery, Hiroshima University School of Medicine
(Director: Prof.Yoshikazu IKUTA)

The relationship between ischemic time and production of free radicals (O2~) at the time of ischemic
reperfusion of Wistar rat hind limb Was'examined. Production of Ox~ in blood was determined by chemilu-
rainescent probe (CLN method). The effect of O2~ on functional recovery of skeletal muscle at 3 months
after replantation was studied by examination of muscle wet weight and muscle contractile force. The histo-
logical condition of skeletal muscle tissue following replantation was also examined.

Production of 02~ in the 6-hour ischemia group was significantly higher than in the 3-hour ischemia
group. Muscle wet weight and muscle contractile force were significantly lower in the 6-hour ischemia
group than in the 3-hour ischemia group. Muscle wet weight and muscle contractile force were negatively
correlated with production of Oz~. On histological examination, the 3-hour ischemia group exhibited nearly
complete recovery, but skeletal muscle disturbance was remarkable in the 6-hour ischemia group.

Determination of production of O2~ at the time of ischemic reperfusion was useful as an index for pre-

diction of functional recovery of the skeletal muscle of replanted limbs.
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