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Abstract

This study was designed to show the histological changes of heart, lung, liver, kidney and spleen in male albino mice which
treated by different concentrations (200, 400 and 800 mg\kg) of spironolactone have been investigated. Twenty adult male
mice were divided into four groups, with five male per group. Three concentration of spironolactone were applied to the
respective groups (other than the control), 200mg/kg, 400mg/kg and 800mg/kg. The animals were given 0.1 ml per 10 gm
body weight per concentration of spironolactone once a day during two weeks. The control group animals were given
distilled water. The organ specimens were obtained from mice treated with spironolactone and processed to evaluate the
histological changes. The present study has shown several histopathological changes in heart of the treated mice with the
drug represented by shrinkage and necrosis of wide spread area of muscle fiber. In the lung, the drug caused chronic
inflammatory cells infiltration around the bronchioles and slight emphysematous changes. In addition there were depleting
of glycoprotein granules, dispersed apoptotic of hepatocytes and inflammatory cells infiltration in the liver tissue. At the
high dose the drug caused chronic inflammatory cells infiltration, necrosis of renal tubules and congestion in the kidney
tissue. In the spleen, the drug caused slight widening of white pulp with beginning formation of germinal center and
reduction of red pulp. The histological changes induced in the organs by spironolactone could be a mistake in the use of
this drug.
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Healthy white albino male mice weighing between
25-30g were kept in separate plastic cages under
controlled conditions of temperature and light, fed ad-
libitum and used for scientific research in the
laboratories of Biotechnology Research Center\ Al-
Nahrain University.

Introduction

Spironolactone is a steroidal drug, administered as
a diuretic that stimulates potassium to treat high blood
pressure [8]. The drug has also used for the treatment
of hypokalemia, edema in congestive heart failure,
ascites and essential hypertension [4, 12]. The
chemical structure of spironolactone is a lipophilic
drug, crystalline powder, insoluble in water; it is
soluble alcohol and ethyl acetate, very soluble in
chloroform, and benzene and in methanol [5].
Spironolactone is a competitive anti-aldosterone that

The animals were divided into four groups, five
animals in each. The first group was control treated
with normal saline,

The other groups were treated daily for two weeks
with 200, 400, 800 mg/kg of body weight oral

works in distant isolated renal tubules to increase
sodium, and water secretion and reduce potassium
elimination [13].Prevention of cardiovascular disease
is essential in chronic dialysis patients. Recently, a
low dose of spironolactone has been shown to lower
cardiovascular mortality in patients with acute heart
failure. However, since dialysis patients are
susceptible to hyperkalemia, a known side effect of
spironolactone, this treatment is not used in this
population [14]. We performed a study to investigate
the histological changes in the heart, lung, liver,
kidney and spleen of the male albino mice treated by
spironolactone drug.

Methods

administration of spironolactone drug, respectively for
two weeks. At the end, the animals were anaesthetized
with chloroform. After dissection of the abdomen, the
heart, lung, liver, kidney and spleen were removed
and fixed in formaline for 24 hours, dehydrated in
alcohol, cleared in xylene and embedded in paraffin
wax. The blocks obtained were section and stained by
hematoxylin and eosin stain (H&E) [7].

Results

Results of the present study revealed the following:
Heart

A study has demonstrated that the oral
administration in male mice of spironolactone at a
concentration of 200 mg\kg for two weeks caused
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shrinkage and necrosis of wide spread area of muscle
fiber (Fig. 2). Oral administration of 400 and 800
mg\kg of spironolactone showed necrosis of wide
spread area of muscle fiber (Fig. 3, 4) compared to the
control group (Fig. 1)

Figure-1: Light photomicrograph of heart tissue in
a control mice showing normal architecture of
cardiac muscle fibers (arrows) 400X, H&E.

Figure-2:Light photomicrograph of heart tissue in
200mg\kg of spironolactone treated mice showing
shrinkage and necrosis of wide spread area of
muscle fiber (arrow) 400X, H&E.

Figure-3: Light photomicrograph of heart tissue in
400mg\kg of spironolactone treated mice showing
necrosis of wide spread area of muscle fiber (arrow)
400X, H&E.

Figure-4: Light photomicrograph of heart tissue in
800mg\kg of spironolactone treated mice showing
dispersed necrosis of cardiac muscle fiber (arrow)
400X, H&E.

Lung

Histological examination of mice lung treated with
the 200, 400 and 800 mglkg of spironolactone,
respectively showed that there were mild chronic
inflammatory cells infiltration around the bronchioles
and slight emphysematous changes (Fig. 6, 7, 8)
compared to control group (Fig. 5).

Figure-5: Light photomicrograph of lung tissue in
control mice showing normal respiratory bronchioles
(B) and alveoli (A) 100X, H&E.

Figure-6: Light photomicrograph of lung tissue in
200mg\kg of spironolactone treated mice showing
mild chronic inflammatory cells infiltration around
the bronchioles (arrows) and slight emphysematous
changes 100X, H&E.
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Figure-9: Light photomicrograph of liver tissue in
control mice showing hepatocytes (H) radiating from
central vein (CV) and sinusoid (arrow) 400X, H&E.

Figure-7: Light photomicrograph of lung tissue in
400mg\kg of spironolactone treated mice showing
mild chronic inflammatory cells infiltration around
the bronchioles (arrows) and slight emphysematous
changes (E) 100X, H&E.

Figure-10: Light photomicrograph of liver tissue in
200mg\kg of spironolactone treated mice
showingnormal structure of hepatocyte but
withdepletion of glycoprotein granules (arrows)
400X, H&E.

Figure-8: Light photomicrograph of lung tissue in
800mg\kg of spironolactone treated mice showing
mild chronic inflammatory cells infiltration around
the bronchioles (arrows) and slight emphysematous
changes (E) 100X, H&E.

Liver

No histological changes were observed in liver by
administration of spironolactone at a dose 200 mgl\kg
but with depletion of glycoprotein granules (Fig. 10).
Male mice received 400 mglkg of a drug showed
deplete of glycoprotein granules with dispersed

apoptotic of hepat00yt?s (Fig. 11). Oral administration Figure-11: Light photomicrograph of liver tissue in
of 800 mglkg of spironolactone showeddeplete of 400mg\kg of spironolactone treated mice showing
glycoprotein  granules with inflammatory cells  deplete of glycoprotein granules (arrow) with
infiltration (Fig., 12) compared to control group (Fig. dispersed apoptotic of hepatocytes (circle) 400X,
9), H&E.
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Figure-12: Light photomicrograph of liver tissue in
800mg\kg of spironolactone treated mice showing
deplete of glycoprotein granules (arrow) with
inflammatory cells infiltration (circle) 400X, H&E.
Kidney

The current study has shown that the oral dose of
mice at 200 and 400 mg\kg of spironolactone
respectively there were no histological changes in the
renal tissue (fig. 14 and 15).When the mice treated
with 800 mg\kg of spironolactone showed chronic
inflammatory cells infiltration, necrosis of renal
tubules and congestion in the kidney tissue (fig.16)
compared with control group (fig. 13).

Figure-13: Light photomicrograph of kidney tissue
in control mice showing normal glomerulus (arrow),
proximal and distal convoluted tubules (T) 400X,
H&E.

Figure-14:Light photomicrograph of kidney tissue
in 200mg\kg of spironolactone treated mice showing
normal glomerulus (arrow), normal proximal and
distal convoluted tubules (T) 400X, H&E.

Figure-15: Light photomicrograph of kidney tissue
in 400mg\kg of spironolactone treated mice showing
normal glomerulus (arrow), normal proximal and
distal convoluted tubules (T) 400X, H&E.

Figure-16: Light photomicrograph of kidney tissue
in 800mg\kg of spironolactone treated mice showing
chronic inflammatory cells infiltration (circle),
necrosis of renal tubules (N), congestion (arrow)
400X, H&E.

Spleen

The current study revealed that spironolactone 200
mg'kg induced widening of white pulp with reduction
of red pulp of spleen tissue(fig. 18). Spleen section of
treated mice with 400 and 800 mglkg of
spironolactone showed slight widening of white pulp
with Dbeginning formation of germinal center and
reduction of red pulp (fig. 19 and 20) compared to
control group (fig.17).

Figure-17: Light photomicrograph of spleen tissue
in control mice showing white pulp (w) and red pulp
®100X, H&E.
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Figure -18:Light photomicrograph of spleen tissue
in 200mg\kg of spironolactone treated mice showing
widening of white pulp (w) with reduction of red
pulp ®100X, H&E.

Figure-19: Light photomicrograph of spleen tissue
in 400mg\kg of spironolactone treated mice showing
slight widening of white pulp (arrow) with beginning
formation of germinal center (GC) and reduction of
red pulp ®100X, H&E.

Figure-20: Light photomicrograph of spleen tissue
in 800mg\kg of spironolactone treated mice showing
widening of white pulp (arrow) with beginning
formation of germinal center (GC) and reduction of
red pulp ®100X, H&E.

Discussion

Drugs are an important cause of tissue injury.
Large number of drugs has been reported to cause
tissue injury. In the present study, the histological

heart section of treated mice with spironolactone
caused shrinkage and necrosis of wide spread area of
muscle fiberthese results agree with [11, 2].The lung
sections of the treated groups show mild chronic
inflammatory cells infiltration around the bronchioles
and slight emphysematous similar to researcher [6].
Liver tissue showed no histological changes with the
low dose but there are depleting of glycoprotein
granules with inflammatory cells infiltration after the
animals treated with spironolactone at 400 and 800
mglkg of body weight [1, 3,and 16]. There were no
histological changes in the renal tissue at the low and
medium dose but when the mice treated with 800
mglkg of spironolactone showed necrosis of renal
tubules [9, 15], chronic inflammatory cells infiltration
and congestion in the kidney tissue [10]. The
histopathological changes of the spleen section were
widening of white pulp with beginning formation of
germinal center and reduction of red pulpthis result
was similar to findings by others [17].

Conclusion

This study showed that daily administration with
different concentration of spironolactone caused
shrinkage and necrosis of heart muscle fiber.There
were chronic inflammatory cells infiltration around
the lung bronchioles and slight emphysematous
changes of. Also, there were depleting of glycoprotein
granules, dispersed apoptotic of hepatocytes and
inflammatory cells infiltration in the liver tissue.
Spironolactone induced chronic inflammatory cells
infiltration, necrosis of renal tubules and congestion in
the kidney tissue. In the spleen, the drug caused slight
widening of white pulp with beginning formation of
germinal center and reduction of red pulp. The
histological changes induced in the organs by
spironolactone could be a mistake in the use of this
drug.
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