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INTRODUCTION

Adriamycin (ADR) is an anthracy-
clic antibiotic (Di Marco et al., 1969). It
is considered now to be a very effec-
tive and useful chemotherapeutic
agent in the treatment of many human
solid tumors and malignant heamato-
logical processes (Carter et al., 1972).
However, its extensive use at doses
adequate for effective antitumor thera-
py is restricted by the appearance of a
severe cardiotoxicity (Adamson, 1974;
Bristow et al., 1978; and Nagineni,
1985). Little is known about the effect
of ADR on the kidney function and its
relation to any pathological changes.
Our study aims to reveal this relation
after 4 and 8 weeks of ADR treatment.

Materials and methods

Animals: Experiments were carried
out on white male rats weighing be-
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tween 200-300 grams. They were al-
lowed acess to food and water ad. lib-
itum. Five rats were injected i.v. with
normal saline twice/week (served as
control), and twinty rats arranged in
two groups underwent treatment with
adriamycin (I mg/kg b.w. twice/week
i.v.) for four weeks and eight weeks
respectively. Urine samples were col-
lected over 24 hours period from con-
trol and adriamycin treated groups by
using metabolic cages. Then the ani-
mals were sacrified for sampling anal-
ysis.

Biochemical and histochemical
investigations :

Serum and urinary creatinine were
determined by the method of Whiting
et al., 1982. Creatinine clearance was
calculated applying the following for-
mula : Clearance = (P x V / u) m/min.

where P is the plasma concentra-
tion (mg/100 mi)
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show cloudy swelling (Fig.l.c ). 40% of
the treated animals show dilated col-
lecting tubules with eosinophilic red
casts in their lumens (Fig.l.D). 60%
show, focal interstitial inflammation
and fibrosis (Fig.1.A). The mentioned
pathological findings are seen in both
treated groups, but more marked in 8
weeks treated one.

DISCUSSION

The fact that the antitumor antibio-
tic adriamycin has a glycosidic struc-
ture which resembles some glyco-
sides with cardiotoxic effect, and the
fact that cardiomyopathy induced by
chronic intoxication with adriamycin
present very marked alterations in Na
and K contents (Olson, 1974) promot-
ed us to study the effect of this drug
on the kidney function and morpholo-
gy and their relation to the Na and K
contents of the kidney.

Biochemical studies :

In the present; work the results
showed significant decrease in K con-
tent, but not any significant change in
Na content in the kidney in all adriam-
ycin treated rats. These results can be
interpreted by the preliminary studies
of Gosalvez et al., 1979 who showed
that adriamycin is a potent inhibitor of
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Na-K ATP ase of native heart micro-
somes and inhibits K-transport
{although not Na-transpon) in slices of
kidney cortex. In contrast; Richard et
al., 1987 found that, the reduction in
renal blood flow in adriamycin treated
rats contributes to sodium and water
retention. An intriguing result is the
finding that adriamycin causes a near-
ly complete inhibition of K-
reaccumulation while failing to affect
Naextrusion. The explanation may be
that the drug has uncoupled the sodi-
um transport aspects of the system
from its dependency on K. This would
represent a novel inhibitory effect in
ion transport (Gosalvez et al., 1979).

Creatinine is a substance that has
a maintained plasma level by its con-
tinuous endogenous production due to
muscle catabolism and is indirectly af-
fected by diet. Given a constant rate
of production, and for negligible tubu-
lar reabsorption and extra renal loss-
es, the plasma level of creatinine de-
pends directly on the GFR and
considered to be a good index of the
degree of impairment of GFR. All adri-
amycin treated rats has developed
nephrotoxicity by the time of study as
judged by an increased plasma creati-
nine and decreased its concentration
in the urine (Table 1), thus leading to

MANSOURA MEDICAL JOURNAL
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cer chemotherapy. Previous studies
revealed cases of heavy proteinuria
following single injection of 5 mg/kg
ADR. Marked alteration in sodium and
potassium contents were seen in cas-
es of cardiomyopathy induced by
chronic intoxication with ADR. We are
interesting to study the relationship
between renal sodium and potassium
contents and proteinuria, in adriamy-
cin treated rats (1 mg/kg b.w. twice a
week for 4 and 8 weeks), and the re-
nal function and morphology. The re-
- sults showed impaired renal function
as revealed by the significant increase
in plasma creatinine and decreased
urinary creatinine and creatinine clear-
ance in ADR treated rats. ADR treat-
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ment also produced significant de-
crease in plasma proteins and
proteinuria . Sodium content of the
kidney was not significantly changed,
while potassium content was signifi-
cantly decrease in ADR treated rats.
These finding are consistant with the
pathological examination which show
glomerular sclerosis, cloudy swelling
of the proximal convoluted tubules, di-
lated collecting tubules with protein
casts and inflammation of the intersti-
tial tissue. These changes are more
marked in 8 weeks ADR treated rats.
The study advise interrupted courses
of ADR in the long treatment periods,
with investigations for the kidney func-
tion.

Tabile (1) : Plasma (P} and urinary {U) creatinine n mg/1 . and creatinine clearance (C)
in mi/minute, in contrel and adriamycin treated rats.

Adriamycin (1mg/kg)
Control
4 weeks 8 weeks

P u c P U c P u c
Mean 7.26 |304.610.51 |7.80 [246.80|0.43 9.60 182.60 {0.35
+S. E 0.08 (1.66 |0.006|0.06" |1.78" |0.008* }0.11"~ ]1.76° |0.008*
% of change +7.44 118.98 [-15.69 |+32.23 |-40.05 {-31.37
n=5
* = Signiticantly different from controi (P < 0.0C5).

MANSOURA MEDICAL JOURNAL
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Fig. 2 : Protein excretion in adriamycin treated rats re-
sults are expressed as mean + SD.
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