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ABSTRACT
The influence of vitamin A (1.5 mgk & : P )
xons (1. g' body weight) administration for two week
boc'ly weighl’) u}duced repal dysfunction has been investigated in uninephrectomized and\;mf
wc‘:)lglh L Sasistn 1ﬁhcranlly 1{1crcased after uninephrectomy and CsA treatment. In addition CsA induced degenerative changes in renal
tubu ellm unnep ectoml'zed rats. The drug also sxgmﬁcamly increased, serum total proteins, creatinine and plasma renin aclivity
as well as urinary excretion of N-acetyl-B-D-glucosaminidase and 6-keto prostaglandin Fia. On the other hand, urine flow rate and

creatinine clearance have been significantly redu.ced' by CsA. Meanwhile no-significant change was observed on urinary prosta-
1 combination with CsA reduced all abnormalities induced by CsA on Kidney structure

glandin Ez. Administration of vitamin A ir
and functions. In conclusion vitamin A could be considered as an attenuating factor for CsA induced nephrotoxicity.

on cyclosporine A (CsA, 25 mg kg
nephrectomized rats. Single kidney

INTRQDUCTIQN with care to leave the adrenal gland intact. Absorbable

Cyclosporine A (Cs A) a ﬁihgal cyclic polypep- chromic suture was used to close wound.

tide, has been shown to suppress both humoral and cell Sham nephrectomy (SN):
This was performed ina similar manner excepl

mediated (irzt}{pmlitj 'by affecting early ' steps of T-cell
D, It is one of ‘the _most extensively used that the kidney was simply manipulated and lefi intact.

activation™
1mmun<_Js'l’J]épr_¢'S:S_i\}é drugs in ofgan transplantation™" )
CsA has also beeni used in treatment of various appar- Work design:
ently immune-mediated diseases such as diabetes melli- Two weeks after the surgery both UN and SN
tus, multiple sclerosis and others, with a varying degree rats were divided into three groups, each consisted of 8
animals. The first group was assigned to CsA treatment
kg body weight. for two

in a daily IP dose of 25 mg

of succes
One_ major problem experienced following CsA weeks. The second group recc
(reatment in humans and animals is the drug induced CsA (25 mg kg body weight, IP) and vitamin A (1.5
mg kg" body weight, M) for two weeks. The third
treated with olive oil

5(5-7)'
ived combined doses of

nephrotoxicity .

: s was
Early studies®'” . . group of UN and SN rats ;
ing higl d udxes_ showed that, fish oil con &% vechicle for the same duration of study period and

ok gh concentrations of polyunsalumled fatty acids. caryid a8 control

uces CsA-nephrotoxicity in rats and since fish oil is ‘ ' . '

t study was At the cnd of the experiment unne was collected
es over a 24 hours period and fast-

::r)i rich in vitamin A. The aim of the pesen
uonani?Sllggle the effects of CsA alone and in combina-
with vitamin A on some kidney functions and his-

using metabolic ¢ag

ere W

ing samples W ithdrawn from retrobular venous
and plasma determ

inations. Animals
2 mg kg body

tologi . :
neoﬁ;‘?al C!langes in unmcphrectomized and sham- plexus for serum
SRS T were anesthetized with urcthane y
. — i . o, T8
. weight, 1P) and sacrificed by cervical dnslocm.lon.
Anl MIATERIAL AND METHOAS kidfcy was bisected sagitally and accurately weighed.
nimals and drugs: s
Histology:
the kidneys were fixed in 4%

Coronal sections of

Six I
groups of age-matched male albino rats weighing
bedded in paraffin, cut at 3-3

180 + 20
=4V g were maintai , )
W . aine & 1a
ter ad Tibitum, CsA (s:m(::ln 7 Phar e Chxq“ y "‘Lc"i pulfered formatdehyde. %0, .
IS¢y, USA) wa ; oz B s um and stained with nematoxylin and cosin (H&E)
BIVe a solui = pr‘_’Pared by dissolving in olive oil to ¢
tamin. A alcc’;l ¢ontaining 5 to 10 mg ml" of CsA. Vi- Biochcmic;ll determinations:
emany) an 10l, was obtained from (Servo, Gmibh. , e .
¥) and diluted with olive oi . Analytical procedures Were used for determina-
olive oil. {ions of serum total protcins"". creatinine™” and blood
a9 (BUN). Plasma renin activity (PRA)

urea nitrogen 3
d by radioimmunoassay” ™, Analysis of

Unj
nchhrcctomy (UN):
) |lder . :
Was ether ane. . ) L e dote o
S U8 made er anesthesia a right subcostal in€isiott was detenminie ) o )

) \ascul;" pLd 1€ right kidney was QlliCk]\ iSO]'llCd the urine S(]ﬂlplC including the actuvity of Iysosomal
vt :dig] e A < Y < N R el ReD- S R -
PLOXin,) 6 .:cil'cldmpcd_ and a 3.0 silk ligature ticd marker. N-.lcg-t_\l I 1.)-gluuo.~.mu‘nul‘m (NAG)'™®

' amp, The kidney was then removerd prosmgl:mdm E, (PGE: and 6-keto-prostaglandin
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F 07(6-keto-PGF ). Creatinine clearance was calcu-
‘11 = «
3 ANNCr.
lated in the usnal mann '
Statistical analysis was performed by Student’s
(-test at 0.05 probability.

RESULTS

As shown in Table 1, left kidney weight was
markedly increased in both UN control and CsA treated
rats.

Histological studies revealed that, CsA induced
nephrotoxicity in UN rats in the form of degenerative
changes in the tubule associated with diffuse and focal
lymphophatic infiltration when compared with control
(Figs. 1, 2). Kidney scctions of UN rats receiving
vitamin A in combination with CsA showed less neph-

rotoxicity in the form of mild tubular degencration
(Fig, 3).

Table 1: Kidney weights of uninephrectomized, and sham
nephrectonized rats treated with CsA (25 mg kg BW))

or CsA (25 mg kg BW.) plus vitamin A (1.5 mg ke'!
BW.) for two weeks.

Group Kidney weight (g)
Right (R) Left (L)

UN:

Control 1.41 £0.04 11.70% +0.09
CsA 1.45+£0.03 |1.70* +0.04
CsA + vitamin Al 155+ 008 1 1.71 +0.07
SN:

Control 1.34 £0.10 1.40 £0.04
CsA 1.40 £ 0.07 1.32 +0.06
CsA +vitamin A| 1.50 +0.03 1.43 £0.021

Values expressed as mean of eight observations + SEM

Right kidneys removed at  start of protocol and lefl kidneys
removed after two weeks of treatment.

* P<0.05 lefl kidney vs right Kidney,

Administration of CsA induced a significant
elevation in serum total proteins, creatinine and PRA in
UN and SN rats (Table 2 & Fig. 5). No significan ef-
fect was observed on BUN (Table 2).

Regarding urine analysis, CsA was significantly
reduced creatinine clearance and urine flow rate (Table
3). On the other hand, urinary excretion of NAG and 6-
keto PGF), were significantly increased (Figs 4,6). No
significant changes were observed on urea and urinary

PGE; excrction (Table 3 & Fig. 7).

Treatment of UN and SN rats with CsA in
combination with vitamin A did not induce any signifi-
cant changes in all paramcters under study except, a

significant increase in urinary excretion of NAG
(Fig. 4).

DISCUSSION

CsA is well known to induce vasospasm of
renal microcirculation™". This in tum leadsto ischemia

of tubulointersitial compartment with resultap tuby,
atrophy and reduction of glomerular filtratioy rate
(GFR)™. The evidence of compensatory rena] Byper.
trophy observed in our results in both control Uy an
UN rats treated with CsA, points out that the vasodily.
tory influence which depends upon an increase in repg
plasma flow (RPF) and GFR"*** must partially oyer.

come CsA induced vasospasm and hypofiltration,

The present study demonstrates that, accompa.
nying the compensatory hypertrophy of single kidneys
in uninephrectomized CsA treated rats thereis ade.
generative change in the tubule. These findings arein
accordance with previous studies"®*'*?. Since it has
been reported that the damage to the straight segment
of the proximal tubule is the most pronounced observa-
tion, while no structural changes are present in the
remainder of the nephron, including the glomerulus®”,

the structural damage to proximal tubule may result in
an impairment of tubular functions.

Our data also indicated that administration
of CsA to rats resulted in a statistically significant
increase in serum total proteins and creatinine levels.
By contrast creatinine clearance and urine flow rale
were significantly decreased. The findings confirm that
CsA induce renal impairment, as already described in
humans and animals studies® 19 e, )

From another point of view, urinary enzymes
have been used as sensitive markers of specific tubular
damage in both animals®® and man®S. Regarding our
data, NAG, a microsomal tubular enzyme showed a
significant increase after CsA treatment in both UN
and SN rats. These results are in agreement with those
obtained by Whiting et al.®® whe reported that, CsA
induced a structural renal damage in rats proximal tu-
bule and was accompanied by increased urine level of
NAG. Moreover, increases appear  before either func-
tional or structural deterioration is present. The in-
Creased NAG enzymuria may, therefore, be related to

increased lysosomal / outophagic activity within the
tubular cell,

) Our data showed that plasma renin activity was
Increased in rats given CsA . This finding is in agree--
ment with other investigators®™, The mechanism by
which CsA stimulates renin is still unclear. It has been
reported that CsA dircctly stimulates intrarenal release
of renin® whereas (he data of Murray ct 2®” sug-
gested  that renin'release in CsA treated animals is me-

diated by a stimulation of sympathetic nervous system
via the rcnal nerve,

Short term studies in the raf suggest that

activation of the VASOpressor renin-angiotensin system
by CsA play an initiating role in the genesis of CsA * |
associated nephropathy, In addition, it increases the
availability of angiotensin 11 which mediates the renal
vasoconstriction and leads to reduction in the GFR®”.
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Table 2: Serum total proteins, creatin

uninephrectomized, UN and sl
CsA (25 mg kg BW.)or cg}\“}'}s,

e (Cr) and blood urea nit
nephrectomized, SN

mg kg"' BW.) plus vi

rogen (BUN) in
rats treated with

kg BW.) for two weeks. lasnin A (15 g
Groups Total proteins Cr BUN
r dL! . ‘

— (g dL™) (mg dL7) (2 dLh
ggzlrol 5.03 + 0.42_5 0.75 +0.06 27.11 £ 3.81
Con + vitamin A 2.34* +0.55 0.94* £0.05 | 33.34 +5.00

Atamin 70 & S1+4.
o 0.43 0.82 £0.09 31.51 £4.07
go:lrol 4.754+0.32 0.62 £0.051 | 2482 £3.59
S » . 6.28* +0.62 0.83* £0.07 | 31.29 +2.81
CsA +vitamin A | 5.19 +0.51 0.65+0.05 | 28.90+247

Values expressed as mean of eight observations * SEEM

* P <0.05 groups Vs their respective

control.

Table 3 : Creatinine clearance (Cr; ine / rate (UF . excretion i
lgl;n;}lllzl.ris’t ng)légii, VUII\J,(] ::xrlc)i lsl];)jz;:; 1{1(é\lzr:’<‘:‘l%1n(xl{ﬁlf,{ I:J";il:llrx‘idﬂc"d\f\rwﬁllo(gs?
51‘5 e kg:" body'\\'cighkf)‘ orolr\\'o tﬁ&ésS mg kg™’ body weight) plus vitamin A

Groups Cr, UFR Urea excretion
(ml min") (ml dav™) (m mol dav™)
UN:
Control 0.93 £0.07 954113 8.70 £ 0.89
CsA 0.72* £0.05 6.63* £0.51 685046
CsA +vitamin A | 0.86 £0.071 8.00+0.72 7.522063
SN:
Control 0.88 £0.05 10.31 £ 1.01 7412055
CsA 0.75* £0.03 7.40% £6.69 6.38 £0.70
CsA + vitamin A 0.80 £ 0.07 856 £1.00 6.50 £ 0.24

Values expressed as mean of eight observati

ons £ SEN

* P < (.05 groups Vs their respective centrol.

Administration of CsA to UN and SN rats resulted
in a marked increased in urinary excretion of 6-keto-
PGF,, while no significant effect was observed in PGEz
excretion, Increased urinary excretion of 6-keto-PGFia
has been also seen in other conditions characterized by
renal hypoperfusion and increased renin secretion,®”*".

Since the glomerulus is a dynamic structure
Capab[e of regulating GFR by interaction between vaso-
“:’Z‘:irillitxor .Pepli?ﬁ& such as‘:mgiotcnsin Il and the
‘“Chlbo}jsn? P.ES . Changes in the renal arachidonate
impair he :“d,\.' afTect I'hc renal vascular resistance and
inevense PC;‘nal .funculon.‘ CsA has been reported 10
mo"()mcsm; -iqs)'rnhcsxs in .human pcnphcml blood
ecreased P(.]IA orcover, previous studx;s}m:c shown a
from rapp; :flmlulghﬂg factor activity in plasma
demonsy its treated with CsA®”. Since it has been
PGt ;i‘l:gr::h;: :Wmal glomcry}ar tissue synthesizes

€ glomenylar m::"l"?l_“ﬂ)‘ S:zilj}lrgzlrll modification in

Bst5 hey CILSIS of PGE, in animals recciving
SA does not alter the glomerular

“SA Sup
elahat, .
. DTS ) .
5 0y of \'“S“dll:"()f}‘ 1)(}5".,

The presented results strongly suggest an at-
tenuation of CsA induced renal dysfunction by admini-
stration of vitamin A (0 UN and SN rats. The mecha-
pism by which vitamin A induced this attenuation 15
not explained. Elzinga et al @' in an experimental rat
model showed that fish oil which is very rich vitamin A
reduced CsA nephrotoxicity. In those studies, it was
concluded that the beneficial effect of fish ol was
mainly due to the intrarenal inlubition of thromboxane
As ('I.'x/\;)_ a polcnl\:lsoconstrictm ("s‘.»\ increases the
pr'oduclion of TxA, in ammal model® . In particular,
cicosxlpcmucnuic acid appears 10 be able to successfully
compele with arachidomc acid in the C)cln\—O\,\gcxx;::c
pathway, thus limiting the production of TxA™
Complete inhibition of TxA: production in rats with a
(hromboxane synthetase mhibitor®®  did vot rewrn
GFR to control level. suggesting that other mechanisims
are also involved in the loss of renal function induced
by CsA.
4 The results of the present study strongly sug-
d that vitanin A can favourably modifyed CsA
ated renal dysfunction Further, studies are war-
and to explam the imdings.

peste
assoct
ranted both o validate
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Fig (1) :Unilateral nephrectomy (Control + Vehicle). Section of the kidney shows unremarkable glomerular

and wbular changes x 90,

[‘lg (2): Lv'nila!cral nephrectomy (Cy
Infiltrate x j00, S

closporine). Seeti " :
sporine). Section shows peritubular and perivascul
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Fig (3) : Unilateral nephrectomy (Cyclsporine+ Vitamin A). Section shows focal lymphocytic collections
between tubules x 110

120 'I
B Control
CsA
100 CsA+Vitamin A
—~ 80 7
=
:.- 60
)
-
Z.
40
20 -
() ———An:.

UN

idase(NAG) in unincplrcctmilcd. un and sham-nephrectomized SN
ase . iy

“n A for two weeks Results are mean +SEM

ram control groups at P<0.05.

. Fiu (4
. (4) * Urinary N- acetyl-BD- glucosumin

ratstreated with CsA or CsAz vitamt! (
=8) represents significant difference
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CsA or CsA 4 vitamin A for two weeks Results are mean + SEM (n=8),

* represents significant difference from contro) groups at P<0.05
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Fig (7) : Urinary prostaglandin E3 (PGE)) in uninephrectomized, Un; sham,- ne

with CsA or CsA + vitamin A fo

rtwo weeks,
Results are mean + SEM. (n=8)
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