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Abstract

This study was conducted to assess the pathological changes in kidneys after twenty day
from induction of diabetes mellitus in male rabbits.Sixteen male rabbits were used in this
study and divided into two equal groups: diabetic group (Dm) and control group (Cm).
Diabetes mellitus was induced by i.v injection of alloxan monohydrate at dose rate 100 mg/kg
dissolved in 1 ml of normal saline. Blood was collected after three days to check fasting
serum glucose.Serum glucose level was elevated starting from the 1% 3 days after induction of
diabetes mellitus. The histopathological results revealed that there were: edema, glomerular
hypertrophy and hypercellularity, as well as glomerular necrosis, glomerular swelling,
glomerular congestion with glomerular cast and rupture. The conclusion that renal glomeruli
and tubules affected progressively after short period from beginning of diabetes mellitus.

Introduction

Diabetes mellitus is a serious public
health disease & its prevalence has reached
astronomical numbers. Experts forecast
that in the year 2025, 9% of the adult
population will suffer from diabetes,
increasing by 1.6% from the 1995
estimates (1). It is a major public health
problem worldwide (2). Diabetes mellitus
is a group of metabolic diseases
characterized by hyperglycemia resulting
from defects in insulin secretion, insulin
action, or both (3).Four major types of
diabetes have defined: type-1(insulin-
dependent diabetes mellitus IDDM), type-
2 (non-insulin-dependent diabetes mellitus
NIDDM), gestational diabetes mellitus
(GDM) and diabetes secondary to other
conditions (4).The Kidneys undergo renal
hypertrophy and mild glomerular injury in

early stage and structural alterations of the
proximal straight tubules at late stages
during the acute phase of diabetes (5).
Diffusely damaged proximal tubules had
revealed in histological examination to the
kidney of diabetic rat (6). The Bowman's
capsules and glomeruli have affected as
well as there is degenerative changes in the
epithelial cells of urinifreous tubules (7).
Short-lasting  untreated  disease s
manifested  microscopically by cloudy
swelling ,vacuolar degeneration ,proximal
tubules cell steatosis ,basement membrane
thickening and glycogen presence in
Armani zone cells (8). This study was
conducted to assess the pathological
changes in kidneys after twenty day from
induction of diabetes mellitus.

Materials and Methods

Sixteen rabbit (White Newzealand
Rabbits) purchased from the local market,
weighing 1.2-2 kg were used in the
experiment. The animals were divided into
two equal groups: Diabetic group (Dm)
includes (8) rabbits and Control groups
(Cm) includes (8) rabbits.

Blood Collection:

The blood was collected according to
the following equation: Total blood
volume (TBV) =6% of lean body weight,
maximum blood collection =20% of total
blood volume every two weeks.
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Animal weight in kgx0.06x0.02x1000= ()
ml. (9)

The blood collected at the following
periods: Zero day (before the injection of
alloxan), three days, ten days and twenty
days after injection of alloxan. The blood
was collected from marginal ear vein with
empty stomach. The collected blood was
centerfugated to obtain the serum. (10)
Induction of Diabetes Mellitus:

Diabetes mellitus had induced in over
night fasting rabbits by a single injection
of alloxan (alloxan monohydrate) at dose
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100 mg /kg into marginal ear vein(11). The
control groups were 1.V injected with 1 ml
of 0.9 % of normal slain. (12)

Estimation of Fasting Serum Glucose:

After 3 days of alloxan injection the
animals were fasting overnight and bled
for checking the hyperglycemia .Fasting
serum blood glucose (FSG) was measured
by using special kit, then the (FSG)
concentrations were checked after 3 days
and then every 10 days .

Animal Sacrificed and Histopathological
Procedures:

Four rabbits (two from each were
sacrificed each (10) days intervals. Tissue
samples were taken from the kidney, fixed
in 10 % buffered formalin, embedded in
paraffin, cut at 5 upm, stained with
hematoxylin and eosin and examined by
light microscopy(13 and 14).

Statistical Analysis:

The data were expressed as mean
tstandard deviation (SD) and analyzed
using analysis of variance (ANOVA).
The histopathological changes:

Fasting Serum Glucose Concentrations
(FSG):

On day zero, the results revealed no

significant differences between the groups
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(Dm and Cm). On day ten after alloxan
injection there were significant differences
between diabetic and control groups
(P<0.05). On day twenty the results
revealed significant differences between
diabetic and control groups (P<0.05).
Weights of kidneys:

Right kidney: on days ten and twenty
there were no differences (P<0.05) among
all groups.

Left kidney: on day ten and twenty there
were no significant differences (P<0.05)
between all groups.

Animals Body Weights: on zero day there
were no significant differences between
the groups. On 1%, 2" and 3" weeks the
results revealed significant differences
between diabetic (the body weights were
decreased in these groups) and control
groups (the body weights in these groups
were increased) (P<0.05).

Kidney:

The results revealed that after ten days
from alloxan injection diabetes led to
edema, hypertrophy and hypercellularity of
glomeruli,  without any cast or
inflammation.
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Figure-2........ Kidney........ 400 X........ H&E
Day Ten -Diabetic Male
1. Edema.
2. Hypertrophy and hyper cellular of glomeruli without any cast

or inflammation.

3. Dilatation of renal convoluted tubules.

Figure-5........ Kidney........ 100 X........ H&E
Day Twenty -Diabetic Male

1. Glomerular  congestion &  necrosis  (deeply
eosinophilic). ( Arrows)
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Figure- 6.........Kidney
Day Twenty - Diabetic Male

1. Glomerular necrosis (deeply eosinophilic). (Thin arrow).

2. Glomerular swelling.

3. Glomerular congestion & rapture.

Discussion

The study revealed a significant
difference in serum glucose concentrations
between the periods of the experiment as
there was progressive increase in the serum
glucose levels; this is similar to the results
of (14) and (15). Alloxan acts on the
insulin-  producing pancreatic  3-cells
within islets of Langerhans that are
selectively destroyed by the oxidant
production (16). Current evidence suggests
that the selective cytotoxicity of alloxan is
due to the function of three factors:
efficient uptake, oxidant production by
coupling of drug with intracellular
reluctant (ascorbate and thiols) coupled
with low levels of glutathione peroxidase
in the islets (12). Alloxan has similar
structure to glucose and therefore is
selectively taken by p-cells (17).The
histopathological results revealed that on
day ten and twenty the changes include:
edema, glomerular hypertrophy and
hypercellularity. Our results were in
accordance with other, who mentioned that
the changes in renal structure include
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nephromegaly and glomerular enlargement
(18). (19) Showed that the diabetic animals
demonstrate lower weight gain, renal
hypertrophy assessed by the left kidney
weight and kidney/body weight ration as
compared with control. (10) Revealed that
wet kidney weight increased after onset of
diabetes and reached a plateau by day 20
of diabetes and indicate that renal
hypertrophy is well-known in the early
stages of diabetes. (20) Indicate that after
14 weeks from induction of diabetes
mellitus the kidney develops
glomerulosclerosis by increasing the
deposition of glomerular extracellular
matrix. Diabetes mellitus is associated with
oxidative stress (21). Damage caused by
free radicals is possibly involved in beta-
cell destruction and in the pathogenesis of
diabetes mellitus and alterations of
metabolic processes in diabetes influence
enzymatic defenses, and these changes
may be associated with late complications
of diabetes (22). The most common
oxygen radicals are superoxide (O),
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hydrogen peroxide (H202) and hydroxyl
radical (OH) (23 and 24). Whereas the
ions superoxide and hydroxyl radicals are
more reactive, H202, which doses not
possess the chemical structure of a radical,
is more membrane permeable (25). The
three main targets of oxygen radicals are
lipids, proteins and DNA. Extensive lipid
peroxidation in biological membranes
causes alteration in fluidity, decreased

permeability to hydrogen and other ions
and eventual rupture of the cell, and there
is considerable evidence suggesting that
oxidative stress plays a role in tissue
damage associated with diabetes. The
source of this inappropriate oxidation is
not known but could be related to an
increase in the concentration of redox
catalysts, and/or substances prone to
peroxide and free radicals generation, such

membrane potential, increased as monosaccharide (26).
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