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Morphologic Effect of Calcium Channel-blocker(Verapamil) on
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=Abstract=

Effect of calcium channel blocker(CB) on cyclosporin A(C) nephrotoxicity
was investigated in the Male Wister rat in a 4-week experiment at the light and
electron microscopic level. To accomplish the aim of this study, 25 week old
male Wister rats were divided into following 3 experimental groups ;1
CsA(50mg/akg/day) alone daily per os;2. CsA(50mg/kg/day) concomitant
administration of CB  verapamil(20mg/kg/day) daily per os; 3.
CsA(50mg/kg/day) concomitant administration of verapamil(10mg/kg/day) dai-
ly per os.

Morphologically, CsA nephrotoxicity was characterized by the following
features ; (1) tubular inclusion bodies corresponding to predominate polymor-
phous autolysosomes and a small number of markedly enlarged
mitochondria ; (2) tubular vacuolization due to dilation of the rough and
smooth endoplasmic reticulum ; (3) tubular microcalcification. These morpholo-
gic features were limited to the proximal tubules.

Simultaneous administration of CB verapamil with CsA reduced CsA in-
duced morphologic damage of the proximal tubules of the kidney ; especially
tubular inclusion bodies were significantly reduced, independent of the dosage
of the verapamil.

These histopathological findings are interpreted as morphological manifesta-
tions of the effect of calcium channel blocker, verapamil ameliorating CsA
nephrotoxicity
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Criteria of Score
1) Vacuolation

0 : no vacuole

1:rare groups of cells or tubular cross-

sections with vacuole

2 : patchy vacuolation{less than 50% of

tubules)

3 : wide-spread vacuolation(over 50% of

tubules)

2) Inclusion Bodies

0 : No inclusion body

1 : rare-occasional inclusion bodies

2 :many inclusion bodies in some tubular

cross-sections

3 :many inclusion bodies in most tubular

cross sections
3) Microcalcification

0 : No microcalcification

P Cyclosporine A A5 vlXe Zw

g x

1 : rare microcalcifications in tubular epithelial
cells

2 : occasional microcalicifications in tubular
epithelial cells

3 : extracellular microcalcification foci or many
intracellular microcalcification foci.
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Table 1. Results of Histopathological Findings in Proximal Tubule of the Kidney

Observation Vacuolation Inclusion Bodies Microcalcification
01 2 3 012 3 01 2 3
Group Day
Group I
3 111 - 21 — — 3 — - -
7 -2 1 - 21 — — 21 — —
14 - 2 3 - - 4 - 1 4 — —
21 -1 - 2 - 111 -3 - -
28 - =2 2 -1 21 - 211
Group 1II
3 111 — 3 - - - 3 — - -
7 -2 11 4 — — - 4 — - =
14 -1 3 - - 3 1 — 3 —1 —
21 - -1 2 -1 2 - - 3 - -
28 - 121 13— - 13—~
Group 1II
3 - 21 - 3 - - - 3 — — -
7 -2 1 — 21 - — 3 — - -
14 -1 4 — 3 2 - — 3 2 — —
21 - -1 2 -2 -1 1 2 - —
28 - -1 2 - — 2 1 - 2 1 -

The numbers denote the number of the rats

showing the histopathological findings
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Table 2. Morphologic Effect of a Calcium Channel Blocker(Verapamil)on CsA Nephropathy

Observation Vacuolation Inclusion Bodies Microcalcification

Group Day
Group 1

3 0.33 1 0

7 0.33 1.33 0.33

14 1.2 1.6 0.8

21 2 2.33 1

28 25 25 1.75
Group 1I

3 1 0 0

7 1.75 0 0

14 1.75 1.25 0.5

21 3.33 1.67 1

28 2 0.75 0.7
Group 1II

3 133 0 0

7 1.76 0.33 0

14 1.8 04 0.4

21 2.33 1.67 0.67

28 2.33 1.67 1.33
The numbers denote the number of the rats showimg positive findings
Vacuolation : X;» 0.1, paired t-test(Group I, II; Gorop I, III, P>0.1)
Inclusion  : X:<0.05, paired t-test(Group I, II; Gorop I, llI, P <0.05)
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Fig. 4.(4)Tubular vacuolation in the straight part of the proximal tubules.(x200
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Fig. 8. (+ ++) CAB-(red) Tubular inclusion bodies.(x200, CAB)

Fig. 9. (+) spotty microcalcification in tubular epithelial cells.(x200, PAS)
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Fig. 11.A part of proximal tubule with dilation of endoplasmic reticulum (ER), 3 day after CsA
administration.(E-M, x15000)



#3874 9 :Cyclosporine A AEA vz BdHEZFA] A7

L

Fig. 12 . Proximal tubule of the kidney of Wister rat, 7 days after start of CsA administra-
tion, showing of brush border and dilatation of ER.(E-M, x8000)

Fig. 13 . Proximal tubule, 21 days after CsA concomitant with Verapamil(20mg/kg) admins-
tration, showing markedly dilated E-R, increased and enlarged autolysosomes, a-
nd swollen mitochondrias.(E-Mx5000)
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Fig. 14 : Autolysosomes with markedly enlarged and degenerated mitochondrias.(E-M, x5000)

Fig. 15

Autolysosomes containing remnants of membraneous material and mitochondrial
cristae.(E-M, x1500)
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Fig. 16 . Proximal tubule, 21 days after CsA administration, showing numerous polyriboso-
mes, degraded and swollen mitochondrias, and calcification.(E-M, x10000)



