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Fig. 1. LM shows rat kidney 2 days after eyclosporine
infusion. The glomerulus shows intact cellularity without
abnormal cell structure. The tubules and interstitium are
intact. H&E % 400.

Fig. 2. LM shows rat kidney 2 days after mitomycin
infusion. The glomerulus shows microthrombi in capillary
lumens. Surrounding tubules show necrosis of epithelial
cells. Interstitial hemorrhage is evident. H&E x400.
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Fig. 3. EM shows rat kidney 2 days after cyclosporme
infusion. The glomerulus shows swelling of endothelial
cells with vacuoles and epithelial cells. There is no
accmulation of fibrins. x 10,000.

v oglglh Ande A AT AEFR
Qlgle # FAke AohtA shateh (Fig. 4).

Fig. 4. EM shows rat kidney 2 days after cyclosporine
infusion. Interstitial capillary shows endothelial swelling
and increased number of platelets. Tubular epithelium
demonstrates mild swelling. x 8,500.
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Fig. 5. EM shows rat kidney 2 days after mitomycin
infusion. The glomerulus shows dilated capillaries
containing red cells, necrotic cell debris, and electron-
dense spicules. Uriniferous space is filled with necrotic
cell debris and granula substances. x 3,400.
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Fig. 6. EM shows rat kidney 2 days after mitomycin
infusion. The glomerular capillary demonstrates swelling’
of endothelial cells and aggregate of platelets. Loss of
foot process is noted. X 8,500.
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Fig. 7. EM shows rat kidney 2 days after mitomycin
infusion. Higher magnification of electron-dense substance.
Fine cross striation seen in fibrins are noted. X25,000.
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Fig. 8. EM shows rat kidney 2 days after mitomycin
infusion. Interstitial capillaries is filled with platelet
aggregates. Surrounding interstitium lose fine structures
composed of cell debris, fibrins, small amount of
collagen fibrils, and scattered fibroblasts. x 5,000.

Fig. 9. EM shows rat kidney 2 days after mitomycin
infusion. Distal tubules show epithelial swelling and

necrosis with fibrin accmulation. x 3,400.
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= Abstract=

Effect of Unilateral Renal Perfusion of Cyclosporine and
Mitomycin on Rat's Kidney

Seung In Baek, Hyun Suk Lim, Weon Hye Shin,
Cheol Woo Ko, Ja Hoon Koo, Jung Sik Kwak.*

Department of Pediatrics and Pathology*, Kyungpook National University,
School of Medicine, Taegu, Korea

Purpose : The use of cyclosporine and mitomycin in various immunologic or neoplastic disorders has been known
to cause wide-ranged nephrotoxic effects including thrombotic microangiopathy. However, the mechanism of
nephrotoxicity of these drugs has not been studied adequately, so that present experimental study has been undertaken to
find out whether these drugs can cause direct damage to the kidney and to clarify the pathogenetic mechanism of
nephrotoxic effect of these drugs.

Materials and methods : Sprague-Dawley rats weighing 250-300 gm were used for experimental animals and
unilateral renal perfusion technique, modified from the method described by Hoyer et al was used: Isolation of left
kidney from systemic circulation was made by clamping aorta and left renal vein and a hole was punctured in the
anterior wall of the left renal vein. Cyclosporine (2.5 mg in 4 ml solution) and mitomycin (1.6 mg in 4 ml solution) were
infused through left renal artery and normal saline was used in control rats. Forty-eight hours after infusion of the drugs,
animals were sacrificed and left kidney removed and processed for histologic examination. Total.ischemic time of left
kidney was less than 15 minutes.

Results : Cyclosporine-perfused group showed severe swelling of glomerular endothelial cell along with swelling of
glomerular epithelial cell and interstitial vascular endothelial cell. Mitomycin-perfused group also showed severe
swelling of glomerular endothelial and epithelial cells. And in addition to these findings, they demonstrated platelets
aggregation, swelling and degranulation of platelets and fibrin accumulation in some of the capillaries, indicating
occurrance of thrombotic microangiopathy.

Conclusion : present experiment indicates that cyclosporine and mitomycin can cause direct toxic injury to renal
endothelial cell. And this direct toxic damage to endothelial cell seems to be an important initiating event for the

development of thrombotic microangiopathy.

Key words : Nephrotoxicity, Cyclosporine, Mitomycin, Thrombotic microangiopathy
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