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ABSTRACT 
Background: Dexamethasone is a synthetic glucocorticosteroid used to treat many types of diseases but it associated with a large 

number of side effects in peripheral and central body systems. Its side effects on peripheral systems were well studied, but on 

central system need to study. Much research studied its effect on the brain used MRI and psychology methods and found that the 

steroids effect on human’s hippocampus and their memories and many other psychology effects, but there was no study using the 

histology method to proof these findings. Glucocorticoids control the feeling of hunger, so in our country, Iraq, the teens and the 

youth use dexamethasone as an appetite stimulate in a high dose for long time. Objective: The objectives of this study is 1) to 

understand the danger of using dexamethasone for long time on the whole body health by study its effect on the blood cells and 

brain regions, 2) and to better understanding the mechanism of dexamethasone on brain regions by histological study. Materials 

and method: 15 males Balb/c mice were used in this study, aged one month only. 10 mice were given 3ml dexamethasone in final 

concentration (0.001mg/ml) daily, and 5 mice were given only water as control group. The mice were killed after 21 days because 

the mice which taked dexamethasone were began dying suddenly without visible reason. Blood was collected and used in the 

hematology test by hematology analyzer, and the brain was cut into pieces, fixed in 10% formalin solution, and processed by 

standard procedures. The body weights were recorded before sacrifice. The brains were weighted before put it in the formalin, 

and the corresponding brain/body weight index were calculated. Results: While the body weight was significantly higher in 

treated group, the brain was non-significantly lower than it in the control group. The brain index in the treated group was 

significantly lower than it in the control group. The width and the gray matter of the brain in the treated group were smaller than 

it in the control group, but the white matter was seemed disjointed in the treated group. The Dental Gyrus (DG), in the 

hippocampus, was not clear in the treated group. Hypothalamus in the treated group was also not clear, it was pale in color and the 

divided line between it and the above areas was not found. While no differences were detected in the red blood cells (RBCs) 

numbers, there were lower white blood cells (WBCs) and higher platelets (PLT) numbers in the treated group. Finally, significantly 

negative correlation was detected between WBCs and PLTs numbers in both groups. Conclusion: such danger histological results 

need serious standby and re-study again with especial staining with more details. 
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INTRODUCTION 
 

Dexamethasone is asynthetic glucocorticosteroid which has minimal mineralocorticoid activity 
[1].Corticosteroids are meant to resemble a naturally occurring hormone produced in the adrenal cortex, cortisol 
[2].  

In 1958, dexamethasone was first synthesized as a type of steroid medication and until now it has remained 
the most favorable drug for brain cancer patients [3], and it’s now is widely used to treat many inflammatory 
and autoimmune conditions, such as rheumatoid arthritis and bronchospasm [4]. Also, in small amount the 
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dexamethasone used in some of the dental surgery [5], eye surgery and it also approve to treat many other eye 
medical conditions [6]. Nevertheless, conditions such as arthritis, immune system disorders, allergic reactions, 
certain skin and eye conditions, breathing problems, certain bowel disorders, and certain cancers are also treated 
with dexamethasone [7]. 

Dexamethasone has the ability to suppress the immune system 20-30 times greater than that of 
hydrocortisone [8]. Moreover, dexamethasone influence in inflammation by silence the gene that have an 
essential role in this process such as cytokines in addition to inflammatory enzymes such as nitric oxide 
synthase [9]. Dexamethasone is widely used for tender throats induced by tracheal stimulation because of its 
effect on edema and tissue pain [10]. The painkilling mechanism may be due to anti-inflammatory effects such 
as inhibition of leukocyte migration, reduction of lysosome release, membrane stabilization,  and decrease of 
fibroblast production [11]. 

Steroids such as dexamethasone are also associated with a large number of potentially serious side effects 
[12], include a cushingoid appearance, truncal obesity, hirsutism, acne, impaired wound healing, striae, easy 
bruising and capillary fragility, immunosuppression, hypertension, glucose intolerance, electrolyte disturbance, 
fluid retention, peripheral edema, increased appetite, gastrointestinal bleeding, osteoporosis, avascular necrosis, 
growth retardation, cataracts, glaucoma and visual blurring [13]. 

It has well established, a single dose of corticosteroids is considered safe, but several side effects is always 
accompanying with long-term administration of corticosteroids such as glucose tolerance, augmented risk of 
infections, delayed healing, adrenal suppression, and bone vascular necrosis[10]. Its side effect on the brain 
studied in human by MRI [14] or by psychology [15] methods and it found that the steroids effect on human’s 
hippocampus and their memories and many other psychology effects, but there was no study using the histology 
method to proof these finding.   

Glucocorticoids control the feeling of hunger [16], so in our country, Iraq, and many other Arabic countries, 
the teens and the youth use dexamethasone as an appetite stimulate in a high dose for long time without doctor 
advisor. The objectives of this study is to understand the danger of using dexamethasone for long time on the 
whole body health by study its effect on the blood cells and brain regions, 2) and to better understanding the 
mechanism of dexamethasone on brain regions by histological study. 

 
MATERIALS AND METHODS 

 
15 males Balb/c mice were used in this study, from preventive research center, Baghdad, Iraq. The mice 

aged one month only, directly after separated from her biologically mother. 10 mice were given dexamethasone 
in final concentration (0.001mg/ml) daily for 21 days as treated group, and 5 mice were given only water as 
control group.  
 
Dexamethasone dose: 

After asking a large group of teen and youth randomly selected, it was found that the teen and youth take at 
les 1.5 mg/day as an appetite stimulate. So this dose was calculated to fit the mice weight. 0.5mg 
dexamethasone was dissolved in 500ml water in final concentration (0.001mg/ml). Every mouse was given 
3ml/day 
 
Organs and blood collection: 

It was planned to kill the mice after one month from taking dexamethason to be adult mice, but the mice 
were killed by cervical distraction after 21 days because the mice which take dexamethasone  began dying 
suddenly without visible reason. A half of number treated mice die.  From the control mice and the rest treated 
mice (only 5 mice) blood was collected in EDTA-coated tubes to be used later in the hematology test by 
hematology analyzer, and the brain was cut into pieces, as shown in Figure-1, fixed in 10% formalin solution, 
and processed by standard procedures. Sections of paraffin-embedded tissues were stained with heamatoxyline 
and eosin and examined by light microscopy. 
 
Statistic analysis: 

Results are expressed as mean ± standard error (M±SE). Data were analyzed by one-way analysis of 
variance (ANOVA) followed by Fisher's test for multiple comparisons, using Statview version 5.0. Differences 
were considered significant when p<0.05.  
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Fig. 1: Collection of brain region, the brain cuts at the defined positions A and B. (1) used to examine the white 

and gray matter, (2) used to examine hypothalamus
removed from the caudal section of the brain Part 3 and t
tissue. 

 

The body weights were recorded before sacrifice. The brains were weighted before put it in the formalin, 
and the corresponding brain/body weight index were calculated. Results are expressed as (M±SD). The results 
of these determinations are showing in Tabl
treated group, the brain was non-significantly lower than it in the control group. When the weight of brain was 
referred to the body weight, the brain index in the treatment group was signific
group.  
 
Table 1: body and brain weight in the mice
 

Type  Body weight (g) 
Zero time After 21days

Control 11.04 ± 2.45 17.13 ± 1.27
Treated 11.56 ± 1.86 22.76 ± 1.20*

 
The width of the brain in the paraffin block was

group was smaller than it in the control group

Fig. 2: the brain width in the paraffin block
 
White and gray matter widths were measured by ruler in different directions.  Results were calculated by 

the drawing scale, under the pictures, and expressed as (M±SD)
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Collection of brain region, the brain cuts at the defined positions A and B. (1) used to examine the white 
and gray matter, (2) used to examine hypothalamus  and hippocampus. The cerebellum (cb) was 
removed from the caudal section of the brain Part 3 and the brainstem was collected from the remaining 

RESULTS 
 

The body weights were recorded before sacrifice. The brains were weighted before put it in the formalin, 
and the corresponding brain/body weight index were calculated. Results are expressed as (M±SD). The results 
of these determinations are showing in Table-1. While the body weight was significantly (P

significantly lower than it in the control group. When the weight of brain was 
referred to the body weight, the brain index in the treatment group was significantly lower

body and brain weight in the mice (M ± SD) 

Brain weight (g) Brain/body index
After 21days After 21days After 21days
17.13 ± 1.27 0.42 ± 0.02 0.024 ± 0.0008
22.76 ± 1.20* 0.37 ± 0.04 0.016 ± 0.001*

The width of the brain in the paraffin block was measured by a ruler. The width of 
smaller than it in the control group (6mm and 7mm, respectively) (Figure-2). 

the brain width in the paraffin block  

White and gray matter widths were measured by ruler in different directions.  Results were calculated by 
scale, under the pictures, and expressed as (M±SD). While the gray matter
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Collection of brain region, the brain cuts at the defined positions A and B. (1) used to examine the white 
and hippocampus. The cerebellum (cb) was 
he brainstem was collected from the remaining 

The body weights were recorded before sacrifice. The brains were weighted before put it in the formalin, 
and the corresponding brain/body weight index were calculated. Results are expressed as (M±SD). The results 

1. While the body weight was significantly (P˂0.05) higher in 
significantly lower than it in the control group. When the weight of brain was 

lower than it in the control 

Brain/body index 
After 21days 

± 0.0008 
0.016 ± 0.001* 

of the brain in the treated 

 

White and gray matter widths were measured by ruler in different directions.  Results were calculated by 
the gray matter in the brain of treated 
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group significantly (P˂0.05) smaller than it in the control group
respectively), the white matter has same size in both groups but it was s
(Figure-3). 

 
Fig. 3: white matter (pointed central region) and gray matter (peripheral region) in the half brain ball.

 
There was no difference in the hippocampus size of both g

(DG), which is responsible to memory in the 

 
Fig. 4: the hippocampus in the control and treated groups

 
Hypothalamus in the treated group was also not 

and the above areas was not found (Figure

 
Fig. 5: the hypothalamus in the control and treated groups

pointed. 
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smaller than it in the control group (461,5±126.9µm and
matter has same size in both groups but it was seemed disjointed in the

central region) and gray matter (peripheral region) in the half brain ball.

There was no difference in the hippocampus size of both groups. The difference was in the Dental Gyrus
(DG), which is responsible to memory in the brain; it was not clear in the treated group (Figure

the hippocampus in the control and treated groups, Dental gyrus (DG) is the pointed region.

Hypothalamus in the treated group was also not clear, it was pale in color and the divided line between it 
ve areas was not found (Figure-5).  

the hypothalamus in the control and treated groups, the divided line between it and the above areas is 
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µm and 692,3±114.3µm, 
eemed disjointed in the treated group 

 

central region) and gray matter (peripheral region) in the half brain ball. 

The difference was in the Dental Gyrus 
(Figure-4). 

 

, Dental gyrus (DG) is the pointed region. 

clear, it was pale in color and the divided line between it 

 

, the divided line between it and the above areas is 
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It was some error in the histological preparation of the brain stem, this why this region was useless

study. 
 
While no differences were detected in the red blood cells (RBCs) numbers, ther

differences in the white blood cells (WBCs) and 
(P˂ 0.05) lower WBCs and higher PLT number
compared to control group (6.74 ± 0.5

 
Fig. 6: WBCs and PLT numbers in the control and treated groups. (A) WBCs, and (B) PLT. * significantly 

difference in treated vs. control
 
Significantly (P˂ 0.05) negative correlation was detected between WBCs and PLT numbers in control (R

0.913) and treated groups (R2= 0.957) (Figure

 
Fig. 7: the correlation between WBCs and PLT numbers in control and treated groups.

 

Any alteration in the activity of hypothalamus
obesity [17,18], which caused by
adrenocorticotrophic hormone (ACTH
corticotrophin releasing hormone (
Rosmond etal, 1998, suggested that the HPA hyper
caused obesity and metabolic abnormality
supperession which related abdominal obesity 
obese men caused by overnight 0.5mg dexamethasone 
dexamethasone resulting pituitary sensitivity and obesity in both sexes 
increase in the mice body weight after oral dexamethasone taked

Advances in Natural and Applied Sciences. 10(12) August 201

histological preparation of the brain stem, this why this region was useless

While no differences were detected in the red blood cells (RBCs) numbers, ther
blood cells (WBCs) and platelets (PLT) numbers. Fegure-6

and higher PLT numbers in the treated group (3.46 ± 0.4 and 446 ±
0.5 and 672 ± 41.7, respectively).  

WBCs and PLT numbers in the control and treated groups. (A) WBCs, and (B) PLT. * significantly 
in treated vs. control. 

0.05) negative correlation was detected between WBCs and PLT numbers in control (R
= 0.957) (Figure-7). 

the correlation between WBCs and PLT numbers in control and treated groups. 

DISCUSSION  
 

Any alteration in the activity of hypothalamus-pituitary-adrenocortical (HPA) axis can be results abdominal 
which caused by increase cortisol level after stress tests [

ACTH) secretion [20], and any exogenous neuropeptides, such as, 
corticotrophin releasing hormone (CRH), arginine vasopressin (AVP), ACTH, and dexamethason 

suggested that the HPA hyperactivity by many factors including environmental stress 
abolic abnormality [25]. This HPA hyperactivity caused by a lack of cortisol 

elated abdominal obesity [25, 26]. Ljung, 1996, reported morning cortisol
obese men caused by overnight 0.5mg dexamethasone [26]. Pasquali, 2002, showed that 

pituitary sensitivity and obesity in both sexes [24]. These evidences may explain the 
after oral dexamethasone taked. 
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histological preparation of the brain stem, this why this region was useless in this 

While no differences were detected in the red blood cells (RBCs) numbers, there were significantly 
6 showed significantly 

and 446 ± 31.6, respectively) 

 

WBCs and PLT numbers in the control and treated groups. (A) WBCs, and (B) PLT. * significantly 

0.05) negative correlation was detected between WBCs and PLT numbers in control (R2= 

 

adrenocortical (HPA) axis can be results abdominal 
[19], any altered in 

, and any exogenous neuropeptides, such as,  
dexamethason [21-24]. 

by many factors including environmental stress 
caused by a lack of cortisol 

reported morning cortisol suppression in 
showed that even low dosage of 

. These evidences may explain the 
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There are many studies by MRI methods suggested that using dexamethasone to treat bronchopulmonary 
dysplasia in the infants can reduce the brain volumes, increase cerebral palsy rate and congnitive impairment 
and these infants needed special education at early school age [27-30]. Our results showed that the brain weight 
and width reduce by a long term of dexamethasone in young mice.  

Using MRI study, Murphy, 2001, reported that the long term of dexamethasone caused reduction in total 
cerebral tissue volume, especial cortical gray matter volume [29]. The high level of corticosteroids leads to 
neuronal cell death [31, 32]. These evidences can explain the reduction in the width of cerebral gray matter and 
the disjointed of white matter in our study.  

Uno, 1994, showed that the degeneration and depletion of hippocampal pyramidal and dentate granular 
neurons caused by dexamethasone [33]. The oral hydrocortisone lead to reduction hippocampal metabolism [34] 
and cerebral blood flow in the parahippocampal gyrus, which associated with memory deficit [35]. Reich etal, 
2011, suggested the stressful life events, which lead to increase corticosteroid level, can be caused Alzaheimer’s 
disease [36]. This disease relate with the hippocampal volume loss [37] and failure of neuronal maturation [38]. 
In this study, there was no change in the size of hippocampus; the change was in the dentate gyrus which was 
not clear.  

Even small doses of steroids can suppression of HPA [39] and as mention above corticosteroids lead to 
neuron cell death and cerebral palsy, including hypothalamus, which can explain the change of the 
hypothalamus appearance in our study. 

Our results showed significantly correlation between WBCs and PLT counts. These findings support the 
hypothesis of a common regulation of blood cells and association between platelets with white blood cell count 
[40]. 

 It has well established that the glucocorticoids have immune-supperession effect [8]. Seo, 2016, showed 
that the different types of WBCs in a murine Asthma model were reduce after treated with dexamethasone [41]. 
Our results showed reduce in WBCs count of healthy mice after oral dosage dexamethason. Ohkarur, 2010, 
suggested that the dexamethasone reduce total WBCs numbers and many types of WBC which caused its 
immune-supperession effect [42]. This immune-supperession may associated with increased inflammatory genes 
expression, which increase the transcription of genes coding for anti-inflammatory proteins, or by inhibit the 
multiple inflammatory gene expression, which due to a direct inhibitory interaction between activated 
transcription factors and glucocorticoid receptors [43]. 

Bourchier, 1991, suggested that the platelets count of infants with chroice lung disease increased by 
dexamethasone treated [44], this why the dexamethasone used to recovery the platelets in  thrombocytopenia 
[45]. In this study the PLT count also elevated by oral dexamethasone taken.  This elevated in the PLT could be 
caused by decreasing of platelet-derived growth factor due to dexamethasone [46]. 

Thrombocytosis have been associated with the risk of thrombotic events[47]. Findings among patients with 
thrombocytosis suggested that high platelet count is associated with the occurrence of thrombotic events [48-
51], which association with adverse clinical outcomes, including death [52]. May be that explain the suddenly 
death of mice taked dexamethasone in this work.   

 
CONCLUSION 

 
Using Dexamethasone orally for long time lead to: 
1. Increase body weight and decrease brain weight.  
2. Decrease brain/body weight index. 
3. Decrease the width of the brain  
4. Reduce the gray matter of the brain and disjoint the white matter.  
5. Lack of clarity of the Dental Gyrus (DG), in the hippocampus, which responsible to memory in the 

brain.  
6. Lack of clarity of Hypothalamus in the treated group, it was pale in color and the divided line between 

it and the above areas was not found.  
7. Decrease white blood cells (WBCs) and increase platelets (PLT) numbers, with negative correlation 

between them. 
8. Suddenly death. 
Such danger histological results need seriously standby and re-study again by especial staining with more 

details.     
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