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ABSTRACT

It has been well known that ischemia and reperfusion injury to skeletal muscle following
an acute arterial occlusion causes significant morbidity and mortality. The skeletal muscle,
which contains high energy phosphate compounds, has ischemic tolerance. During the
ischemia, the ATP is catalyzed to hypoxanthine anaerobically and hypoxanthine
dehydrogenase is converted to xanthine oxidase. During reperfusion, the hypoxanthine is
catalyzed to xanthine by xanthine oxidase under O, presence and that results in
production of cytotoxic oxygen free radicals. These cytotoxic free radicals, O,", H,0,, OH"
, are toxic and make lesions in skeletal muscle during reperfusion,

The authors perform the present study to investigate the effects of allopurinol, the
inhibitor of xanthine oxidase, on reperfused ischemic skeletal muscles by observing the
ultrastructural changes of the muscle fibers. A total of 48 healthy Sprague-Dawley rats
weighing from 200g to 250g were used as experimental animals. Under urethane(3.0mg/
kg., IP) anesthesia, lower abdominal incision was done and the left common iliac artery
were ligated by using vascular clamp for 1, 2 and 6 hours. The left rectus femoris mus-
cles were obtained at 6 hours after the removal of vascular clamp. In the allopurinol pre-
treated group, 50mg/kg of allopurinol was administered once a day for 2 days and before
2 hours of ischemia,

The specimens were sliced into lmm® and prepared by routine methods for electron
microscopic observations. All preparations were stained with uranyl acetate and lead
citrate, and then observed with Hitachi-600 transmission electron microscope.
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The results were as follows:

1. In 1 hour ischemia/6 hours reperfused rectus femoris muscles of rats, decreased
glycogen particles and electfon density of mitochondrial matrix and dilated terminal
cisternae are seen., In 2 hours ischemia/6 hours repersed rectus femoris muscles of rats,
mitoéhondria with electron lucent matrix, irregulafly dilated triad and spheromembraﬁous
bodies are observed. In 6 hours ischemia/6 hours reperfused rectus femoris muscles of
rats, irregu]arfy arranged myofibrils, and many spheromembranous bodies, fat droplets
and lysosome are seen.

2. In 1 hour ischemia/6 hours reperfused rectus femoris muscles of rats pretreated with
allopurinol, decreased glycogen particle and dilated cisternae of sarcoplasmic reticulum and
triad are observed. In 2 hours ischemia/6 hours reperfused rectus femoris muscles of rats
pretreated with allopurinol decreased electron density of mitochondrial matrix and
spheromembranous bodies are seen. In 6 hours ischemia/6 hours reperfused rectus femoris
muscles of rats pretreated with allopurinol, mitochondria with electron lucent matrix,
spheromembranous bodies and dilated cisternae of sarcoplasmic reticulum and terminal
cistern are observed.

The results suggest that the allopurinol attenuates the damages of the skeletal muscles

of rats during ischemia and reperfusion,
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HYF AR AR T87159 AsE F3AzH
2 B3y on], Moorhouse S-(1987)-2 allopurinol
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¥ 2 H5£F allopurinol FH 722 Y1 27} 3
A7 Azbel whel 142 HEE, 247 HPE 2 64)
7 Y2 A sl 2 2F 6nlelE AH-sig

ZE AYFEL FAHE FF4l BME urethane
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1.
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e 9% 29454 A wide] BFAERA 2
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JE LT FUHH o] sy ZA4 /A
ol N Beg TG 29} FLAZI} el
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don Y FAAE H2E I (Fig. 6). Allopurinol
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3 e R R O 3 L AL R R R L
239 FH227t Yot (Fig. 8).
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5(1990)-& P ZHZAA ATPY wAHHEY
hypoxanthinee] 4} Z7}&}A|9t uric acid:s A#F
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ZE ARE dgld.

1 1A7 S EAR 3F e FSToAs U3
o] aslgn, AFAAY AAYES} gisiged,
TYAA Y FoazrE YAHAR. 242 HYAZ
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2. Allopurinolg AL 1417+ #7279
P FETNMEe FdAF o] FasET FYAAT
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An electron micrograph of rectus femoris muscle in control rat. In the myofibrils(Mf), ordered
myofilament M-line(m), Z-line(Z), relatively dark A-band(A), and light 1-band(I) are seen.
Between myofibrils, aggregated glycogen particles(Gly), cisternae of sarcoplasmic reticulum(SR)
and rod shaped mitochondria(M) are observed. Triad(Tr) composed of transverse tubule and
terminal cisternae of sarcoplasmic reticulum are also seen in the interfibrillar space. Lead citrate
and uranyl acetate stain, 1u

An electron micrograph of rectus femoris muscle in control rat with pretreatment of allopurinol.
In the myofibrils(tMf), I-band(I), A-band(A), Z-line(Z) and M-line(m) are seen. In the
interfibrillar space, cisternae of sarcoplasmic reticulum(SR), glycogen particles(Gly),
mitochondria(M) and triad(Tr) are observed. Lead citrate and uranyl acetate stain, 1z

An electron micrograph of rectus femoris muscle in reperfused 1 hour ischemic rat. In the myo-
fibrils(Mf), M-line(m), Z-line(Z), A-band(A) and I-band(I) are observed. Between myofibrils
dilated cisternae of sarcoplasmic reticulum(SR), reduced glycogen particles(Gly) triad(Tr) with
dilated terminal cisterna(Tc¢) and mitochondria(M) with electron lucent matrix are seen. Lead
citrate and uranyl acetate, 0.5x

An electron micrograph -of rectus femoris muscle in reperfused 1 hour ischemic rat with
pretreatment of allopurinol. In the myofibrils(Mf), Z-line(Z), M-line(m), A-band(A) and I-
band(I) are observed. In the interfibrillar space, dilated cisternae of sarcoplasmic reticulum(SR),
triad(Tr) with dilated terminal cisterna(Tc) or T-tubule(T), mitochondria(M) and glycogen
particles(Gly) are seen. Lead citrate and uranyl acetate stain, 1z

An electron micrograph of the rectus femoris muscle in the reperfused 2 hours ischemic rat. In
the myofibrils(Mf), Z-line(Z), M-line(m), A-band(A) and I-band(I) are seen. Between the
myofibrils, mitochondria(M) with electron lucent matrix, triad(Tr), spheromembranous body
(SMB) and glycogen particles(Gly) are observed. Lead citrate and uranyl acetate stain. 1x

An electron micrograph of rectus femoris muscle in the reperfused 2 hours ischemic rat with
pretreatmeht of allopurinol. In the myofibrils(Mf), Z-line(Z), M-line(m), A-band(A) and I-



60

Fig. 7.

Fig. 8.
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band(I) are seen. In the intermyofibrillar space, mitochondria(M) with electron lucent matrix or
dense outermembrane(M1), dilated cisternae of sarcoplasmic reticulum(SR), triad(Tr) with
dilated terminal cisterna(Tc), glycogen particles(Gly) and spheromembranous body(SMB) are
seen. Lead citrate and uranyl acetate stain, 1z

An electron micrograph of rectus femoris muscle in the reperfused 6 hours ischemic rat. In the
myofibrils(Mf), A-band(A), I-band(I), M-line(m) and Z-line(Z) are observed. Between the
myofibrils lipid droplet(L), mitochondria(M) with electron lucent matrix, glycogen particles(Gly),
lysosome(Ly), spheromembranous body(SMB) and disordered myofilament pattern(arrow) are
observed. Lead citrate and uranyl acetate stain, 1z

An electron micrograph of rectus femoris muscle in the reperfused 6 hours ischemic rat with
pretreatment of allopurinol., In the myofibrils(Mf), I-band(I), A-band(A), M-line(m) and Z-
line(Z) are seen. In the interfibrillar space, mitochondria(M) with electron lucent matrix,
triad(Tr) with dilated terminal cisterna(Tc), dilated cisternae of sarcoplasmic reticulum(SR),
glycogen particles(Gly) and spheromembranous bodies(SMB) containing with sarcoplasm or
cisternae of sarcoplasmic reticulum are seen. Lead citrate and “uranyl! acetate stain, 1z
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