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ABSTRACT

Cyclosporin A (CsA) has proved its
efficiency as a very potent immunosup-
pressive agent which have made it the
diug of choeice in many transplantation
procedures. Following its clinical and
experimental use, nephrotoxicity was
reported as a major complication.
Despite the proven effect of CsA on the
function of the kidney, the
morpholegical changes of nephro-
toxicity that have been reported are
conflicting and largely nonspecific. The
present study was, therefore, under-
taken to examine the struciural changes
of the kidney in CsA-treated rats.

Two groups of rats were injected
subcutaneouly with CsA at doses of 10
and 50 mg/kg/day, respectively. A third
group was injected daily with a similar
velume of the vehicle with saline alone,
and used as a control. Kidneys were
processed for paraffin sections 1, 2 and
3 weeks after starting the injection and
slides were stained with Hx. & E., PAS
and Van Giesson. Histological changes
were seen im scatiered proximal
convoluted tubules (PCT), especially
those mostly located at the
Jjuxtamedullary cortex. Their cells
appeared slightly swollen and the
cytoplasm showed vacuolar spaces, 1

T-(738/98)

week after igjectiom with CsA 10
mg/kg/day. Vacuolation of cells was
seen in more tubules 2 and 3 weeks after
injection of CsA 10 mg/kg/day, with
occasional areas of increased
cellularity, mostly Iymphocytes and
macrophages. Flattening of cells in
some of the PCTs with widening of their
lumen could be seen 3 weeks after CsA.
Similar changes were seen in the
kidneys of the rats which were treated
with CsA 50 mg/kg/day, the changes,
however, apparently affected a larger
area and were prominent 3 weels after
CsA, where the tubules showed large
vacuolar spaces and dark pyknotic
nuclei.

Renal glomeruli of the CsA-treated
rats did not show amy apparent
histological changes. Morphometric
analysis showed a statistically
significant decrease in the mean
diameter of the glomeruli 1 week after
treatment with 10 mg CsA (P < 0.001),
followed by slight increase in their mean
diameter at 2 and 3 weeks
post-treatment. Their diameters were
still, however, significantly lower
compared to that of the control rats.
Similar changes were noticed in the
diameters of the glomeruli of the rats
treated with 50 mg CsA, however, they
returned nearly to their normal size
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camse for the morphodogical pierse,
wmaking the hivtological changes that beve
een peponied lurgely Aomsprclic. Praper

the desg of chedcs in
ey, bewn kil liver (Caine oi al, Hlm.
ﬁlln. I‘MJ. Flowwsar, .."

A major cog
qnloqulil :r_\u: therapy ia p.li.-u.d'
bone manow [Powler o7 al, J985;
Crlackman o &, 1981}, lives (Klinrmalw

L ]

iea of the nt
appearance of Cok lephmhmq -]
lushle for disi it and
renal repciion whes wsed in genal
damtation; sice the 0 anz

ulcome uf thesy e complicesions. ane
differend. The present sndy was,



EMect of Ciinagonin an Mat Ky L

Chrataes, umbtrukes o i ke
eftect of cyclasporia on the kestological
strecnare of (be fat kideey,

MATERIALS and METHODS

Andmals ;

Forly-five adult male Wissar rats
withjjliag TM-150 g were used @ ihis
siudy. They were obiained [rom ke
Animal House of King Fabd i

the injecmion. The ruts were anacathelisd
with cther and stxbomingl visoers aapomsd
by @ midlise mcision. The fals were Elal o
dcath by cuttimg the shdominal soma. The
idmeys were quickky remened ased (ized i
HFS foemol sading and wers embedded
parafin. Four  pm thich seclions wem
wised with bamatonylis aed =i,
pemmadie acid ackilf (FAS), and Van
Glessow snd evamined with light

Raseirch Ceser, King Abdulaziz
University, Joddak, Saud Aratria. The rais

P L ions were
emamiand accoeding Lo the prowend
deacrited by [FA rdewne o1 al., (1 985), for

wers kept in & lied envi
(ommsiant erporatung 24°C, wad & 12 b
ligat-dark cycie), and were maimaisod on s
Mandard dici and waler ad [,

Trinatesssl waith Cud, :

The ral wers divided @i tees groeps,
15 animals each. The first o groups woe
Injected subitulincouy with a daily doss
af L0 and S0 mgfg body weight of Cad,
respectively, Cyclosporis A concestraie
[(Swndimmun, from Sasdez, Basle,
Swilzertand), comtsining 50 mghml
oycloigaria in 650 mg polyuxycibylased
calen il amd XV9% aloohiol us vehicle, was
dilubed 1o I and 10 mpiml with somal
miliparg filsered salise wrd wsed fur

¥

wwdins indicated thar subeulincou roulc
allws wicady and reprodugible plasma
Jevels of CaA 0 e obianed, wilh anly
wery blibe vasistion, over the 24 &
Todliwing sdminivtratios (Wazsef e @i,
1R The khind group was injemed dady
with & similes velume of the vehicle with
wtline aloms, and wrd a8 & comrol. The ras
ware boused in individual cupes wed
alllowesd free serem i food and wasar.

Hisksiopical’ rxasdvanon ;
Five fwts From cach proup wars
wmcrificed |, T and 3 woeks alfter siaming

e following chasges :

L. Tudualsr changer: cylplammic vacuoly
tion, flabieming or mecresis of
opitheliad rells, inzalumeal caats, sul
celluler wfiliraies

L fHiomeradar changer: mosangial expas-
sion, cellular inflirstes and capilliry
thromhbon

3. Favecaviiiiad changes; celladar iadil-
wrates, slemu, fibosis and bemanhags.

4, Vaccufar chapses: ialmal cdema,
Fibronin and errrmos,

Aferplameiric A malyily ©

Motphomeing study was carled o
o renal ghmenadi of e bonatozylin and
wusin sed FAS sained sections, A& ol of
26l glomeralar profiles wese mosered
throughoss she sindy (382 bom coateod,
&0, 406 wsal 416 glomensli feom e rats
treated oo 1, 2 amd 3 weeks, respectively
with |0 mg Cod sed 350, 360 amd 345
Eomerull Bom the rals Eeated fof 1, 2
sad 3 weehs with 50 mp CsA,
spwctively). Renal gl lar pecdiles
‘were chosen i random (rom each dide and
wer morphomeimically malyrel @2 =
meagnification of 400 x. The maximan (1)
and man i I 1

dismeiers betwess the intersal sdge of
Bwsan's coprale wore massured by s

L i v T8 ) T
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exuler micromeies. The pradile dismeter
idy of rech glomerslas was calealatod
from  the eqostion devab.  The
wize-Ipmpuency dsiriginn of fhe prolile
dumeierd wad plolled. The mess axisl
mnaflhp-ﬂu-nlnlhlu
A 2 et the gl & are sp
siructates, The formals of Pullman
(Williams, JOFF), for the ungrowped
profilc rampe &l siees, wid ased W0
cakoelwie tho mean dimmoter (IF) Tor e
glomenih nf cach spedimen.

E
2 10l & BSEE . LAN

whene M represenis the total peafiles
meamred s 41, &, ..., dN igpecsenl the
profile dlameters

Sasrinical anaivig ;

Walues wen presenied s moans &
shindard efror of mean. Dot obleised
feom the groups of by trested with 10
aind S50 mg of CRA wese adlysed
siiisiscally by cas way msalysis of
vanaacs (ANOVA) followed by LED 12
airwise fompansins wing § oomeni SPES
staristical packags. Stedeal’s 1o wad
used for sislislical compatison of the
reaal ghomenll of cack Cih treated prosp
mnd the ¢ontsn]l groop. The level of
sijpiance wis delermingd o be s than
(1S (brmaghot e sbady.

RESULTS

The idaeys ol the oonipol rax, whick
received injection of the velisle in salise
Fai 3 weeks_ showsd mormal spprarssce of
renal tebules (Fig. 1) Oae weel aher
Injecilon wiih CsA 10 mpkphlay, ihe
kidncys shiwed minlmal changss @ few
prasimal comvaluicd dchelea (PCT)
which were wimanged in groups, maosily

L & Kkl 18 0]

locaicd o e jurismedullary comes. The
lining cells of these tebuios spposred
slightly swolles and contained poripheil
wackci mmd lightly esinophils: cyloplasm
which showesd small and mediom-tizcd
wacushar spaces (Fig. ¥). Their evioplasm
Alained weakily positive with PAS, snd ik
lubsles showed well defised basemen
membesne and waiably dofined lumassl
oo, Similar findings weee scen I wecks
sfier injection of CuA 10 mghgiday (Fig
31 e changes, hewever. could be sein
alecsing grester nambes of PCTs. The

mxamined b wecks afier Cad
showed, in sddition s whe above
meptontd chasges, Batiening of cclls is
wame of the PUTs wilh wikining of their
luman and incgascd collulawily of the
imleratitial bosue wivwsd them (g 4).
Oocaviopad febulca with mbreluminal
cmls were rucly S6eh

Ohae wesk afy injoctios wilh Can 50
mpfpiday, the kidneys showed changes in
s wea of PCT which was apparenily
Rargar than 1k meen weith Wl mgp CaA. The
affecizd mbiles were found in geowps.
muosily locaicd s ihe juxismecdullary
corice, althsugh some aness of sflocicd
mabul could b motod beneats the Ridrey
capmle (Pig. 51 The cells of the alfecicd
lubsles  cowiained lightly-sisimcsd
cyioplazm wilh wacuslar spetes, and
peripheral maglol. Two wosks afier
injection of CeA 50 mpfeg'day, o laper
arca of Subulcs wid shews 10 be affecicd
(g B). The spocimons sxamimed 3 weck
alicr 50 mp of T showel fozal changes
sflocting groupe of ibelcs (Fig. T1. The
exlli weie hghtly siriscd, and showod
ballooning of Fheir cyloplism wilh
waciolar speces and dark pyimois peclei.
Flailening &f cclli & aeaic af e lobales
with widering of iair luman could be
ween. Oecasional ecells, mostly



Fige 1) Camin of & Bk ol sawel o, s i sdb o vilih @ ke fo §
wicks, mirwiag ol inbakes wad glomoedl of eiwal ppEareacE
[PAS X 22
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Fie N Sutlaptdlir (8d of 1 hdsoy dfir ipcen
e eembar al Wy me lisyd ek alh sy v ke
ke ma ks

Thphiine e ksl wire fmind

inflilirating the aflocied amme. bow whules
with imsalumingl conis coila she be socn
We gopid poi dolcel, Boweves, amy
spparenl cvedorce of cellulm notrssis
smwag dhe diliensi celly ol ihe lubales.
Slides stsined with Wan Cocsson dsd med
b way Sign of inerslillal 1w

Muarphametric sndy of the renal
glomeruly showsd that iBgir pealile
dimmeicrs have mean axtal iatio d’ =

lnmﬂru,il-\.'-g‘-

gl

they wene quirttaively diffce T
those nf ihe conleol. Tee resulis ol
ANCIYA shiwsd that the dametem of B
resal glomenali of the conol groep and
s trnted with 10 meggkgidny Tl s 1,
2 and ¥ weeks were sipnificantly diferent
fom each other. Suisdcslly sipeificam
decreass in the Eameter of By ghoaesadi
wins Toand | wcek alter wealmen wigh )
mgp O (F < 00605, This dicakes ‘e
then hiad Taoen wome boss of Bie giomen L

masx g fresimani wiih 18 mpg

than 1245 & the 2
{Tahle 1}, isdicating that ihe llwrmh
coald b dreatcd s sphcaids. The
i kon of he
Huru-d_.;-;n n!ﬁ:,*m‘r-[lbnd
that thir popslisios conams & rango of
nifcs, pestifyng the wac of B forsuls of
Fullmas [Willsms, [V e caloulain the
mean tme dismeicrs () Althosgh the
senil glomeruli of the CxA-treaiod s
did nol ibow any spparenl Aistologics]
changes, momhomoeic det showed {hat

Coven o bied 1 4 1B

CiA. Slight recirvery o B glisienilis
dismgior was shown with advascing
Eestmeal podiod with CiA, & mdicaed
by an increass in dheir mesn divacic ol 2,
wmd } wogks posi-wratmont | Tabls 1), they
witre Wl Wwsver, sipificely bl
whai of thy coniral e (P < 0000
simiiler decfowee In the digmcecrs of 1he
glomeruli of the res weated wilh 2 mg
CaA was aotioed, hawovce, ficy seumed
weauly 83 their nevmal sies afler 3 wicks



Efeut of Crolaspiovin on Fal Kiney =

Tale &: Dismeters and ssial reiio of the renad glemeorali af rais ereated with
Cud wl dones af 18 5nd 50 mg'kg'day for 1, 2 and 3 weske ®

Prambar 2f Aaimal

Camaral 15
10 mg O, 1 W
Wmg Cah, 2 W
Wimg Cak, W
501 mg O, LW
Hrmg (el 2W |
WmgCAIW |

wolA e b LA A

* Wiilind ar ranted o meass o SEM

Thimivr AcalRafia |

—
VR P 10 1221 £ QU0s

ek 1066 " | Lrmam? |
1IT6ED = L1%6 ™" 1,047 — s
121,51 & 1462 ™ IRTT T )
WP AL w1291 .28 3 01iWR
LD x 106 " LIE} + (KK
12650 2 Lise AT MMrT

** Signilicant difimemy kowors then proep srd the copiral a0 F = 108,

post-mrestmest (Table 1) The tevals of
AMNOVA showed that the dismcicrs of the
weisl glomeruli of the ras Sead with 30
mp Tk far 1 eed I weeks were
sigaificamly emaller than thoss of ihe
soptml rals Moo significast diffoieoce,
homerver, was lound befweren e diamelens
af the sensl glomesuli of the as slier 3
werlis meamem with 50 mg U and dio
qconoml, or beiween the renal plmenli
ot [ mnd 7 weehs seatmen with 50 mg
CEA.

The wiec-frequescy disibeon of the
il dismenes of the glomendi showed
an gecrall shifting of all the swe clases
iomisd smaller slees, 1 week afer 10
meiday CsA, s comparsd ba the

predaminsal glemeruli (2T.TR) ia the
copirol rals were of 120-135 p=m
diamesiers, these of pls veated with 10 mg

O for 1wtk (31 5% wone 103 130 pm
in dismeies. The predominim population
of glomerull of ratd Beated with 10 mg
CeAfey for 2 amd 3 wechs (bWming
ITA® end MRS, respoctively | relernad 10
the sles of b wormal ras; 120-135 pm
(Fig. Ba), The size popelatioe of e

of rals weated =l 3 mg Ce
showepd Basl ihe peedominanl glomersli
[METE) Bed s dismetces of 120-135 pm
sher 1 wosk, decreaned o 105-130 px
(Fremag 34.2%) 61 1 wocks, and iscreased
13 DS=150 jum | forming 26 1% at 3 wadhs
of tresimeni with of Coh (Fig. Bk}

Cyclosparia A (CaA ] hat bocs kown
il i WETY el [mmumssppoTssive ageni.
Tlowwver, the sbility of thia deug bo caniee
impaired rensl fancion wet gubakly
sccagaiicd (Cales of af, 1975 Clsical
nephrsioasciiy was manifesied by rajacd

Egre 4 v 00 e
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