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Abstract. CsA, obtained from a fungus called Tolypocladium inflatum came info medical use in 1983.
Organ fransplants have shown great success affer the use of Cyclosporine, especially in 3- and 5-year graft
survival. However, nephrotoxicity seen in the early and late periods complicates its use. It is very important
to distinguish especially early toxicity from rejection attacks,; because the freatments of both processes are
completely different. While vasocostriction in the renal artery system is prominent in the early period, the
underlying factor for late toxicity is the thickening of the arteriolar infima and the consequent decrease in
tissue oxygenation. The article discusses the variants of foxicity caused by the use of cyclosporin A. Mor-
phological changes with the use of cyclosporin A are shown in rat models. The results of our own obser-
vations on the use of prostaglandin, which demonstrated the effect of vasodilation, are also presented,
which can probably be used for further studies in order to reduce the nephrotoxicity of cyclosporin A. In
particular, we found that PGE2 significantly reduced vasoconstriction and reduced the tfoxic effect due
to CsA. The limitations was the usage of these agents once, so we couldn’t continue and only gave them

infravenously. However, the results obtained were found to be significant.
Keywords: fransplantation; cyclosporine A toxicity; renal arteriolar vasoconstriction,; nephrotoxicity

CsA, is an effective immunsuppressive agent of fungal
origin being widely used throughout the world since the be-
ginning of the eighties. Prevention of the rejection attacks as
well as graft versus host reactions, a low myelotoxicity and
very seldom occurrence of bacterial and fungal infections
during the treatment are its leading superior properties.
But unfortunately, its potential nephrotoxicity during acute
and chronic periods prevents its widespread and confident
administration [1]. The damage formed by the use of CsA
during the acute period is explained by its negative effect on
renal circulation [2].

In experimental studies, it has been shown that the uri-
nary excretion of thromboxane B2, which is a strong vaso-
constrictor, increases and the production of PGE2, which
is a vasodilator, decreases with the use of CsA [3—6]. In a
study conducted in rats, narrowing of afferent arterioles was
demonstrated by electron microscopy in kidney biopsies
taken from rats given CsA [7]. Accordingly, the toxic effect
of CsA is thought to arise as a result of its vasoconstriction
effect [8, 9]. As a result of vasoconstriction, tissue perfusion
is impaired at the microcirculation level and adversely af-
fects kidney functions.

Since CsA is metabolized in the liver via the P450 cy-
tochrome enzyme system, it interacts with many drugs that
alter this enzyme system. Ketoconazole, cimetidine, eryth-
romycin and corticosteroids increase blood levels of CsA by
inhibiting P450 enzyme. Phenytoin, rifampicin, isoniazid,
and trimethoprim decrease CsA levels by inducing P450
[10—12].

The nephrotoxic effect of CsA is enhanced when Am-
photericin B is co-administered with aminoglycosides, mel-
phalan and Co-trimoxasole [12].

Side effects related to CsA detected in clinical studies
are as follows:

a) dose-dependent:

— renal dysfunction, impaired liver function, hyperten-
sion, hypertrichosis, tremor and gingival hyperplasia [12, 13];

b) dose-independent:

— paraesthesia, nausea, encephalopathy, hyperkalae-
mia, anaemia and susceptibility to infections [12, 13].

In addition, there is no difference between CsA and con-
ventional immunosuppressive therapy in terms of the risk of
developing lymphoma and non-lymphoma malignant di-
seases [13, 14].
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CsA toxicity varies with dose, individual susceptibility
and certain risk factors. CsA-related lesions:

1) 0—19 % acute renal failure with diffuse interstitial fi-
brosis;

2) 0—5 % peritubular capillary congestion;

3) 9—37 % tubular toxicity;

4) 5—-30 % striped form interstitial fibrosis (interstitial
areas of fibrosis in lines and atrophic tubules in these areas);

5) 5-27 % CsA-induced arteriolopathy [13].

Acute renal failure with diffuse interstitial fibrosis can
be seen at any time, although peritubular congestion and
tubular toxicity are more common in the first months after
transplantation. CsA-induced arteriolopathy is usually seen
2 months after transplantation, and striped form interstitial
fibrosis 6 months and later [13] (fig. 1).

A) Functional toxicity.

A slight decrease in renal function can be observed in
almost all patients with daily administration of 10 mg/kg
oral CsA after transplantation. The serum creatinine level is
slightly increased. It returns to normal with decreasing the
CsA dose [13]. Hypertension develops in half of the patients
[15]. CsA is thought to exert a selective vasoconstriction on
renal vessels, particularly on arterioles [13]. Its mechanism
has been tried to be explained in four ways:

1) direct effect on renal vessels [13];

2) adrenergic system stimulation [16—18];

3) stimulation of the tubuloglomerular feedback mecha-
nism [19, 20];
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Figure 1. Fibrosis

4) effects on renal prostaglandin synthesis [3, 13].

B) Tubular toxicity.

The findings are not different from those seen in func-
tional nephrotoxicity. But the serum creatinine level is
higher, it can be more than twice the normal [13, 15].

Giant mitochondria, isometric vacuolization and mi-
crocalcifications are remarkable histopathological findings.
These are nonspecific, but rather characteristic lesions [13]
(fig. 2).

The main etiological factor in the development of tu-
bular toxicity is high CsA levels. This level is usually above
200 ng/ml [15].

C) Vascular-interstitial toxicity.

The patient has a slow but progressive deterioration in
kidney function, resulting in hypertension. Initially, the glo-
merular filtration rate and renal plasma flow decrease. Then
serum creatinine increases; proteinuria is mild or absent.
With the discontinuation of CsA, some patients may have an
improvement in renal function, but most do not. As a sign
of vascular damage, some patients have increased plasma
levels of endothelial-derived factor VIII and antithrombin
[13, 15].

Renal vasoconstriction is shown as the main cause of
CsA-induced nephrotoxicity (fig. 3). For this reason, the
first thing that comes to mind for the prevention or treat-
ment of renal toxicity is to reduce the dose of CsA or to re-
place it with another immunosuppressive. Although FK506-
induced nephrotoxicity is observed, it is not as severe as CsA

Figure 2. Tubular dilatation
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Figure 3. Arterial subintimal thickening

as is known. That’s why Tacrolimus seems like an option.
The newly introduced co-stimulator blockers are another
option. However, the high risk of infection in these should
not be ignored.

In a study we conducted on rats, we tried PGI2 (pros-
tacyclin) and PGE2, which have vasodilator effects, in this
context. In particular, we found that PGE2 significantly re-
duced vasoconstriction and reduced the toxic effect due to
CsA. Our problem here was that we only used these agents
once, so we couldn’t continue and only gave them intrave-
nously. However, the results obtained were found to be sig-
nificant.
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LinkaocnopuHoBa Hedponaris, ii NAToreHes i AikyBaHHS

Pesiome. Luknocnopun A, oTpuMaHMii i3 rpuba Mif Ha3BOIO
Tolypocladium inflatum, To4yaB 3acTOCOBYBAaTHCS B MEIMIIMHI B
1983 porii. 3 MOYaTKOM 3aCTOCYBaHHS LIMKJIOCTIOPUHY TTPOJIEMOH-
CTPOBAHO IMABUINEHHS 3- Ta 5-piuyHOTO BMXKMBAHHS TPaHCILJIAH-
Tata. OnHaK He(POTOKCUYHICTh, BUSIBJIEHA B paHHili Ta Mi3Hill me-
piof, yCKJIaIHIOE MOro 3acTocyBaHHs. [lyxe BaXJIMBO BiIpi3HITH
PaHHIO TOKCUYHICTb Bil HanaliB BiATOPrHEHHSI, 1O MOB’SI3aHO 3
a0COIOTHO Pi3HMMHU METOJAMM JIiKyBaHHSI 000X ITpolleciB. Xoua
Ba30KOHCTPHKIIiSI B CUCTEMi HUPKOBUX apTepiil MPOSIBISIETLCS B
paHHbOMY TepioJli, OCHOBHUM (HDaKTOPOM IMi3HbOI TOKCUYHOCTI €
TOTOBIIIEHHST apTEePIOJIIPHOI IHTUMM Ta, SIK HACJTiTOK, 3MEHIIIEHHST
OKCHUTEHAIIil TKAHUH. Y CTaTTi pO3IISIHYTI BapiaHTU TOKCUYIHOCTI,
3yMOBJIEHI BUKOPUCTaHHSIM LIMKJIocropuHy A. Ha momensix 1ry-

Yusuf Ergin Sonmez
Istanbul, Turkey

piB mokazaHi MopdoJOoriuHi 3MiHM MPU BUKOPUCTAHHI IIMKIO-
criopuHy A. Takox HaBeleHi pe3y/IbTaTh BIaCHUX CIIOCTEPEXEHb
1I0I0 BUKOPUCTAHHS MPOCTANIAHANUHY, SIKMII MPOIEMOHCTPYBaB
edexT Bazommmaranii, 10, IMOBIpHO, MOXHA BUKOPUCTOBYBATH
IUIS TIOAQIBIIMX JOCHIIKeHb 3 METOI0 3MEHIIEHHST He(ppPOTOK-
CUYHOCTI LMKJIocnopuHy A. 3okpema, MU BusiBuau, o PGE2
3HAYHO 3MEHIIYE 3BYXKEHHSI CYIWH i 3HUXKYE TOKCUUHUIT eheKT,
00yMOBJIeHU ITUKIOCTTIOpUHOM A. OOMeXeHHSIM OYyJ10 OTHOpPa30-
B€ BUKOPHCTAHHSI LIMX 3aC00iB, TOMY MU HE MOTJIM MTPOJOBXYBaTH
JOCJTI/DKEHHSI Ta BBOAWJIM 1X TIBKM BHYTPilIHOBeHHO. OjHaKk
OTPUMaHi pe3yJIbTaTy BUSBWINCS OOHAIIATUBUMU.

Ki10490Bi ¢/10Ba: TpancnnanTallis; TOKCMYHICTb LIMKJIOCTIOPUHY
A; BA30KOHCTPUKILisl apTepioS HUPOK; HE(POTOKCUUHICTh

LmkAaocnopuHoBasi HedponaTus, ee NartoreHes U Ae4eHne

Pesiome. Llvknocrnopun A, monay4eHHbIH U3 rpubKa 1Moj Ha-
3BaHueM Tolypocladium inflatum, cTam UCTONB30BaThCS B Me-
nuuuHe B 1983 rony. C HayajioM MpUMEHEHUs LIMKJIOCIIOpUHA
MPOJEMOHCTPUPOBAHO TMOBBILIEHUE 3- U S-JI€THEN BbIKMUBae-
MOCTH TpaHcIiaHTaTa. OmHaKoO HePOTOKCUUHOCTD, HabI01a-
eMasi B paHHEeM U TO3[IHEM MepUoaax, 3aTPYAHSIET ero UCMOJIb-
3oBaHMe. OUeHb BaXHO OTJAMYATh PAHHIO TOKCUYHOCTb OT
MPUCTYTOB OTTOPXKEHUSI, UTO CBSI3AHO C COBEPILIEHHO Pa3HbIMU
MEeTOIaMHU JIeueHUsl 000UX MPOLECCOB. XOTS BA30KOHCTPUKIIMS
B CHCTeMe MOYECUHBIX apTepuil MPOSBISICTCS B paHHEM Tepu-
o/ie, OCHOBHBIM (HhaKTOPOM MO3MHEH TOKCUYHOCTH SIBJISIETCSI
YTOJIIIEHUE UHTHUMbI apTepuoJl U, Kak CJIEACTBUE, CHUXEHUE
OKCUTE€HAlMU TKaHel. B craThbe paccMOTpeHbl BapMaHThI TOK-
CMYHOCTH, OOYCJIOBJIEHHBIE HCIOJb30BaHUEM IMKJIOCIIOPUHA
A. Ha Moaesix KpbIC IoKa3aHbl MOP(hOJIOTUYeCKre U3MEHEHUsI

MpY MCTIOJIb30BAHMUU LMKJIOCIOpruHA A. Takxe npuBeaeHbl pe-
3yJIbTaThl COOCTBEHHBIX HAOIIOJCHU IO UCTIOJIb30BAHUIO MPO-
cTarjaHarHa, KOTOPbIA MpoaAeMOHCTpUpoBai 3G ¢heKT Ba3oau-
JlaTalluM, YTO, BEPOSITHO, MOXHO MPUMEHSTH ISl JaJIbHE X
MCCIeIOBAHUI € 11eJIbl0 YMEHbIIEHUSI He(POTOKCUYHOCTU LI~
kiocnopuHa A. B yactHocTt, Mbl 06Hapykuiu, yto PGE2 3Ha-
YUTEJIbHO YMEHBIIAET CY>XEHME COCYIOB U CHUXKACT TOKCUYE-
cKuii a(pdekT, BBIZBAHHBIN LIMKJIOCTTOPUHOM A. OrpaHuvyeHueM
OBLJIO OJJHOKPATHOE UCTIOJAb30BaAHUE ITUX ITPENapaToB, IOITOMY
MbI HE MOTJIM MPOIOJIKXATh UCCIeI0BaHUE U BBOAWIM UX TOJb-
KO BHYTpUBEHHO. OIHAKO MOJYYeHHbIE pe3y/bTaThl OKa3aauCh
00HaIeXMBAKOIIUMU.

KiioueBble CJI0BA: TpaHCIIaHTAlLMS; TOKCUYHOCTh, OOYCIIOB-
JIEHHAsI LUKJIOCTIOPUHOM A; Ba30KOHCTPUKIIUSI TTOYEYHBIX apTe-
puoJI; HE(OPOTOKCUIHOCTh
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