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ABSTRACT

Objective: Dexamethasone causes metabolic disorders and morphological adverse effects on several organs of the
body such as testes, kidney, bone, eye and liver etc. Most commonly it causes damage to liver morphology and its
functions. Magnesium is an essential mineral of the body, currently is a subject of interest in medicine. Therefore the
present study was designed to observe the ameliorating role of magnesium on dexamethasone induced liver damage
and correlate the result with previous studies.

Study Design: Experimental Study

Place and Duration of Study: This study was conducted in the Department of Anatomy, Basic Medical Sciences
Institute, Jinnah Postgraduate Medical Centre, Karachi, from 21 April to 10 May 2012.

Materials and Methods: Thirty adult albino rats, weighing from 200-300 grams were taken for this study. The rats
were divided into 3 groups, Group A served as control , Group B received inj. dexamethasone 4mg/kg and Group C
received inj. dexamethasone 4mg/kg with inj. Magnesium sulphate(MgSO4) 20mg/kg for 20days at the end of
which they were sacrificed and liver tissue sections stained with haematoxylin and eosin.

Results: There was marked decrease in weight observed in rats receiving dexamethasone. Haematoxylin and eosin
stained sections showed dilated central vein and sinusoids. Moderate fatty infiltration showed in vacuolated
hepatocytes with absent or distorted nuclei in dexamethasone group which were protected and reverted to a major
extent in Magnesium sulphate along with dexamethasone receiving group.

Conclusion: This study has proved that use of Magnesium sulphate along with dexamethasone ameliorates

dexamethasone induced damaging effects on liver.
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INTRODUCTION

In this era of science, we are standing on the verge of a
revolution in medicine, understanding and treatment.
The use of extensive drug coverage for treatment or
saving life is increasing day by day, regardless of what
side effects may occur on other organs-*

With all being said, steroids are life saving drugs and
recommended in prudent quantities and dosages to save
lives. However, these life saving drugs are not free
from side effects. Prescribing steroids can be life-
saving; however, this treatment can cause considerable
hazards. The numerous complications, both major and
minor, depend on its dosage & duration of treatment: 23
Glucocorticoids (GCs) are the major steroid hormones
secreted by the adrenal gland. In therapeutics GCs are
strongly immunosuppressive and anti-inflammatory;
this has made this drug one of the most frequently
prescribed drug worldwide. 4 °

Excessive glucocorticoids can have deleterious
consequences, including increased risk of metabolic
syndrome, which may lead to hyperlipidemia,
hypertension, impotency, hyperlipidemia, amenorrhea,
impaired liver function, and immune suppression.®®
Glucocorticoids can also have adverse morphological
effects on several organs of the body such as testes,
liver, kidney, bone, and eye etc. ®

Dexamethasone, a synthetic glucocorticoid, increases
both fatty acid and cholesterol synthesis. Cortisol leads
to development of the visceral obesity and its
pathologies. Short term effect of dexamethasone, a
synthetic cortisol has been on both fatty acid and
cholesterol metabolism in rat hepatocytes®

Fatty change or steatosis refers to abnormal
accumulation of lipids, mainly triglycerides in liver,
since this is the major organ involved in metabolism.
Steatosis is relatively benign and reversible. However,
with a secondary cellular stress, such as the oxidative
stress it may progress to steatohepatitis (NASH), which
is characterized by necroinflammation and fibrosis.*6-1°
Since last year, biological role and properties of metal
ions have been reconsidered due to greater importance
of inorganic bio ions in explanation of numerous
biologic processes. Magnesium is an essential mineral
of the body. Accumulating evidence suggests that
magnesium deficiency is associated with poor
metabolic control and plays a key role in
pathophysiology of insulin resistance, hypertension,
increased cholesterol level in the body, and increased
free radical dependent oxidative stress. 2
Hypomagnesaemia might be a risk factor in the
progression of fatty liver to steatohepatitis. Several
studies confirmed the hepato-protective role of
Magnesium., 2225
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In the light of above mentioned background, and since
no histological study has been done so far to assess the
protective role of Magnesium on dexamethasone treated
liver, this study was designed to observe the effects of
magnesium against dexamethasone induce liver
damage..

MATERIALS AND METHODS

This experimental study was conducted in the
Department of Anatomy, Basic Medical Sciences
Institute (BMSI), Jinnah Postgraduate Medical Centre
(JPMC), Karachi, for 20 days from 21 April to 10 May
2012.

Thirty healthy, adult young male Albino rats, 90-120

days of age, weighing 200-300gm were taken for this

experimental study. The animals were kept under
observation for 1 week for the assessment of their
health status and diet intake prior to the commencement
of the study. After one week they were treated with
injection Decadron (OBS pharma), 4 mg/kg®® and

injection magnesium sulphate (Zafa pharma), 20

mg/kg®’, according to experimental dose.

The experimental animals were divided into 3 main

groups A, B, and C.

«  Group A: animals served as control.

« Group B: were given injection dexamethasone
intraperitoneal (IP) daily.

« Group C: were given injection dexamethasone
intraperitoneal  (IP) along  with  injection
magnesium sulphate (MgSQO,4) intramuscularly
(IM) daily.

The animals were weighed and kept in cages, with
twelve hour light and dark cycle under laboratory
environment. All the animals were kept on standard
laboratory diet and water ad libitum. They were
sacrificed at the end of their treatment period. A
midline longitudinal incision was given & after
carefully exposing abdominal viscera; gross appearance
of liver was noted. Liver was removed from the
abdominal cavity and weighed. Liver was cut into two
halves from the plane dividing into right and left lobes.
Then both halves were fixed in the buffer normal saline
(BNF) for 24 hours. Then tissue was processed by
dehydrating through ascending grades of alcohol (70%,
80%, 90% and two changes 100%) and cleared in two
changes of xylene. Tissues were embedded in tissue
embedding system at 58 degree centigrade. 4 micron
thick sections were made on glass slides and stained
with Haematoxylin & Eosin. The stained slides were
studied at 40 X objectives of light microscope and
results were observed. The results were analyzed by
student “t” test.

RESULTS

Over the course of treatment, dexamethasone
administration in group B resulted in rapid and
significant loss of body weight in comparison with
control group A (P<0.0001). The group C protected by
Magnesium sulphate showed minimal weight loss, &

significant restoration of final body weight was noticed
in this group in comparison with group B (P<0.001)
(Table-1).

Inversely to the body weight, group B showed
significant increase in mean liver weight (P<0.0001),
which is significantly protected by the effect of
Magnesium sulphate in Group C (P<0.001) and showed
minimal or slightly increase in liver weight. (Table-2)
Microscopic examination of H& E stained section of
control animals (Group A) showed normal architecture
of liver, composed of hepatic cords which were
radiating from the central vein; separated from each
other by blood sinusoids. The hepatic lobules appeared
almost hexagonal in shape (fig-1). Polygonal
hepatocytes appeared normal with eosinophilic
cytoplasm and centrally placed rounded nuclei with 1-2
nucleoli. Blood vessels & Periportal areas were seen
normal (fig-2).

Dexamethasone treated (Group B) tissue sections
showed disrupted lobular architecture with dilated and
congested sinusoids. Focal necrosis of hepatocytes was
seen. Hepatocytes were swollen & vacuolated. Nuclei
had become pyknotic and fragmented. Cytoplasm
appeared vesicular. Blood vessels were congested and
dilated (fig-3). Portal areas were distorted and dilated
along with lymphocytic infiltration (fig-4).

Table No. 1: *Mean body weight in different groups
of albino rats at variable time interval

Groups Initial wt. End of 10 End of 20

(gm) days (gm) | days (gm)
A (n=10) | 233.6+1.86 | 246.4+ 3.86 | 244.8+3.67
B (n=10) | 247.2£3.59 | 215.0+¢5.00 | 208.8+2.43
C (n=10) | 234.0+4.35 | 234.9+2.67 | 221.9+1.45
*Mean+SEM

Statistical analysis of differences in the mean body
weight between different groups

Groups End of 10 days End of 20 days
P-value P-value

A vs. B <0.00 ] *** <0.0001 ****

Bvs.C <0.00]*** <0.005**

Non-significant *
Moderately-significant***

Significant**
Highly-significant****

Table No.2: Mean absolute weight of liver in
different groups of albino rats

Groups Mean liver weight (gm)

A (n=10) 6.100+ 0.218

B (n=10) 10.594+0.405

C (n=10) 7.336x0.301
*Mean+SEM

Statistical analysis of Mean absolute weight of liver
between different groups

Groups P-value
A vs. B <0.0001 ****
Bvs.C <0.001***

Non-significant * Significant**

Moderately-significant***  Highly-significant****
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Magnesium sulphate protected (Group C) liver sections
showed preservation of lobular architecture. Hepatic
sinusoids were slightly dilated but not congested
(fig-5). Hepatocytes appeared less vacuolated. Blood
vessels were slightly dilated. Portal areas appeared
almost normal (fig-6).
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Figure No. 1: Photomicrograph showing normal hepatic
architecture with central vein CV, hepatic cords HC,
sinusoids and hepatocytes in control group-A under 40 X
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Figure No. 2: Photomi
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crograph showing normal hepatic
architecture with, Portal Triad in control group-A under
40 X magnification

Figure No. 3: showing empty,
vacuolated hepatocytes Hep E, around a dilated and
distorted portal triad , in dexamethasone treated group-B
under 40 X magnification.
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Figure No. 5: Photomicrograph showing preserved
hepatic architecture with less dilated Central vein CV,
regular arrangement of hepatocytes H, in hepatic cords
HC, with slightly congested sinusoid magnesium
protected group-C under 40 X magnification
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Figure No. 6: Photomicrograph showing preserved dilated
Portal Triad and normal hepatocytes arranged in hepatic
cords. Less empty & vacuolated hepatocytes Hep E were

seen in Magnesium protected group-C under 40X
maghnification

DISCUSSION

Administration of dexamethasone has been reported to
induce weight loss, insulin resistance, vascular
disruption, altered lipid metabolism and fatty change in
organs in several studies. Hepatic steatosis is very
common finding in clinical practice.®

Magnesium is an obligate ion that is essential for
activation of many enzymes involved in different
metabolisms and functions, such as glucose
metabolism, fatty acid synthesis and breakdown and
DNA protein metabolism. °

In the present study, marked decrease in body weight
was seen in dexamethasone treated animals (Group B)
in comparison to control and Magnesium protected
animals (Group C), this result is in accordance with
Shafagoj et al. (2008)% who also observed decrease in
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body weight in response to dexamethasone in albino
rats.

There was a significant increase in liver weight in
dexamethasone treated group-B, with grossly pale
appearance of liver & signs of hemorrhage and
congestion. This is in accordance to Micuda et al.
(2007)° who also found increase in liver weight due to
dexamethasone treatment, inversely to body weight of
animals.

In the present study dexamethasone had disrupted the
liver cytoarchitecture. It increased fat accumulation in
the liver, which induced severe microvesicular steatosis
with large vacuolated hepatocytes. This finding is in
accordance to Matsunaga et al. (2008)* who also
observed the vacuolation in liver cells due to
dexamethasone administration. The central vein was
congested and dilated. Sinusoids were dilated and
leucocytic infiltration was seen. Similar findings were
reported by Chaweeborisuit et al. (2009)%.

This study also showed that Magnesium significantly
ameliorated the effects of dexamethasone induced
hepatic injury. Magnesium markedly improved the
cytoarchitecture of liver. These findings are in
agreement to Bao et al. (2008)% who also observed
that magnesium reduced steatosis and relieved the
congestion and dilatation of central vein and sinusoids

CONCLUSION

The present study concluded that dexamethasone causes
moderate to severe hepatic damage and magnesium
ameliorates the effects of dexamethasone on liver.
Therefore it is suggested to avoid the irrelevant & long
term use of dexamethasone and the concomitant use of
magnesium prevents as well as reverts the liver
damage.
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