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Fig 1. Level of serum potassium in each groups

Table 1. Changes of biochemical parameters in each groups

Group Nat K+ GFR CsA blood level
(mEq/L) (mEq/L) (t/min/g) (1g/ml)

NSD 146.010.8 43106 23103 -
LSD 1425%1.3 47102 2.11+0.2 -
NSD+ CsA 1425%1.5 43104 1.60.1 3704
LSD+ CsA 141315 48403 1.0£0.2 % 43107
NSD+ CsA+ ACEl 138.1+2.0 46103 1.1+02¢ 40102
1LSD+ CsA+ ACEL 1385+1.3 66+07%,8 09t02% 37204

NSD: normal salt diet

LSD: low salt diet

CsA: cyclosporine

ACEHL: angiotensin converting enzyme inhibitor
* P<0.05 compared with NSD+ CsA
1 P<0.05 compared with NSD+ CsA
+ P<0.05 compared with NSD+ CsA+ ACEL
§ P<0.05 compared with LSD+ CGsA
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Fig 2. Glomerular fiiltration rate in each groups
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Fig 3. NSD+ CsA GROUP. Renal llf,ht MiCroscopic

changes are focal interstitial fibrosis and tubular
atrophy. Glomeruli are intact. (PAS, *<200)

Fig 4. [SD+ CsA group. Oompared with NSD+CSA,
renal changes are more prominent in ISD+ CsA.
Striped interstitial fibrosis and tubular atrophy are
pronounced. (PAS, X 100)
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Fig 6. In NSD+ CsA+ ACEIL, mild interstitial fibrosis
and tubular atrophy are shown. (PAS, X200)

Fig 7. In LSD+ CsA+ ACEL, diffuse mterstmal fibrosis
and tubular atrophy are shown but morphologic
changes are not so quite different from those of
LSD+ CsA.(PAS X 200)
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The Effect of Angiotensin Converting Enzyme Inhibitor
on Chronic Cyclosporine Nephropathy in Salt Depleted Rats

Eun-Ju Lee, Eun-Sil Iee, Jung-Hi Hah* Yong-Jin Kim*, Yong-Hoon Park

Deurtment o Pediatrics Phamaalqgy* and Pathdog™ Yamgnam Univesity, Cdlee o Mealidne Taeu, Kaea

Purpose: Cyclosporine{CsA) is a potent immunosuppressant but the use of CsA is associated with various
side effects, especially nephrotoxicity. In the kidney, salt depletion activates the renin-angiotensin-aldosteron(RAS)
system and accentuates chronic CsA nephropathy. We postulate that angiotensin converting enzyme
inhibitors(ACEI) can prevent chronic CsA nephropathy, since ACEl may inhibit this cascades. This study was
aimed to assess the effect of ACEI on chronic cyclosporin nephropathy in salt depleted rats.

Methods: 36 Fischer-344 rats were divided into 6 groups. Group I received normal salt diet(®NSD). Group
0 reccived a low salt diet(LSD). Group L received CsA with a NSD. Group [V received CsA with a LSD.
Group V rececived NSD-+ CsA with ACEl. Group VI received LSD+ CsA with ACEI. Rats were sacrificed after
six weeks, and the glomerular filtration rate(GFR), serum sodium, potassium and whole blood cyclosporine levels
were measured. Renal tissues were sampled for the observation of histological changes.

Results: No differences in blood CsA level & serum sodium were found between groups during the course
of this experiment. Serum potassium in group VI was significantly increased compared with group IV and V
(P<0.05). In groups treated with CsA only and in those where CsA was combined with ACEI, GFR was found
to be significantly more decreased in LSD than NSD, and GFR in group V was significantly decreased in
comparison with group II(P<0.05). Renal histologic lesions associated with CsA, which consisted of cortical
interstitial fibrosis, tubular atrophy and hyalinization of arterioles, were more severe in the LSD group. But, no
differences were observed between the groups treated with CsA and ACEI, and the groups treated with only
CsA.

Conclusion: Salt depletion associated with the activation of the RAS system accentuated chronic CsA
nephrotoxicity, but, ACEl could not reduce the functional and morphological changes of salt depleted kidneys,
in which nephropathy can be exacerbated in spite of the blocking of the angiotensin II pathway. Further studies
are required to elucidate whether ACEI ameliorated the effect of salt-depleted CsA nephrotoxicity upon the
effective renal blood flow.
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