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Summary:  

Current study was carried to evaluate effect of betamethasone on some 

oxidative stress indicators.  

Ten male rats were divided into two groups.  

First group was given normal saline for 10 days and was considered as 

control group while the second group was given betamethasone orally 

at dose 0.5mg/kg for 10 days.  

At the beginning of the experiment, body weight was recorded, as well 

as at the end of the experiment. Blood samples were collected for 

measurement malondialdehyde (MDA), catalase (CT), Alanine 

transaminase (ALT) and Aspartate transaminase (AST).  

Results of the current study showed significant increase in levels of 

malondialdehyde, Alanine transaminase (ALT) in the group treated with 

betamethasone compared with the control group. While aspartate 

transaminase (AST) increased non significantly in the group treated with 

betamethasone in comparison with the control group.  

Catalase was decreased non-significantly in rats treated with 

betamethasone compared with the control group.  

It was concluded that Betamethasone induce oxidative stress in male 

rats.   
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1-1 Introduction  

 

Betamethasone is in a class of drugs called steroids. 

A glucocorticoid given orally, parenterally, by local injection, by 

inhalation, or applied topically in the management of various disorders 

in which corticosteroids are indicated. Its lack of mineralocorticoid 

properties makes betamethasone particularly suitable for treating 

cerebral edema and congenital adrenal hyperplasia. [1]  

Betamethasone is used to treat many different conditions such as 

allergic disorders, skin conditions, ulcerative colitis, arthritis, lupus, 

psoriasis, or breathing disorders. 

Maternal administration of betamethasone to enhance fetal lung 

maturation for women who threaten preterm labor is common clinical 

practice. [2]  

Betamethasone and its derivatives, betamethasone sodium phosphate 

and betamethasone acetate, are synthetic glucocorticoids. Used for its 

anti-inflammatory or immunosuppressive properties, betamethasone is 

combined with a mineralocorticoid to manage adrenal insufficiency and 

is used in the form of betamethasone benzoate, betamethasone 

dipropionate, or betamethasone valerate for the treatment of 

inflammation due to corticosteroid-responsive dermatoses. 

Betamethasone and clotrimazole are used together to treat cutaneous 

tinea infections. [3]  

Betamethasone is a glucocorticoid receptor agonist. This leads to 

changes in genetic expression once this complex binds to the GRE. The 

anti-inflammatory actions of corticosteroids are thought to involve 

lipocortins, phospholipase A2 inhibitory proteins which, through 

inhibition arachidonic acid, control the biosynthesis of prostaglandins 

and leukotrienes. The immune system is suppressed by corticosteroids 

due to a decrease in the function of the lymphatic system, a reduction in 

immunoglobulin and complement concentrations, the precipitation of 

lymphocytopenia, and interference with antigen-antibody binding. 

Betamethasone binds to plasma transcortin, and it becomes active when 

it is not bound to transcortin. [3]  
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Symptoms of overdose include burning, itching, irritation, dryness, 

folliculitis, hypertrichosis, acneiform eruptions, hypopigmentation, 

perioral dermatitis, allergic contact dermatitis, maceration of the skin, 

secondary infection, skin atrophy, striae, and miliaria. [1] 

 

 

 

 

 

Aim of study  

Current study was carried to evaluate the effect of betamethasone ( 

an anti-inflammatory drug ) in oxidative stress through study the 

following :  

1- measurement of the product of lipid peroxidation , 

malondialdehyde (MDA) in serum of rats.  

2- Catalase (CT) as antioxidant enzyme. 

3- Measurement of enzymes Alanine transaminase (ALT) and 

Aspartate transaminase (AST).  
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2-1 Betamethasone:  

Betamethasone is a steroid medication. It is used for a number of 

diseases including rheumatic disorders such as rheumatoid arthritis and 

systemic lupus erythematosus, skin diseases such as dermatitis and 

psoriasis, allergic conditions such as asthma and angioedema, preterm 

labor to speed the development of the baby's lungs, Crohn's disease, 

cancers such as leukemia, and along with fludrocortisone for 

adrenocortical insufficiency, among others. 

Synthetic corticosteroids such as dexamethasone and betamethasone 

are widely used in clinical practice of the perinatal period to enhance 

lung maturation. However, indications emerged both on the basis of 

investigations in humans and in experimental animals that such 

treatment leads to abnormal brain development. [4]  

Corticosteroids are potent anti-inflammatory drugs and have been used 

clinically to treat septic shock and other inflammatory diseases for half a 

century. Antenatal corticosteroid therapy has also been used to reduce 

the incidence of respiratory distress syndrome and other complications 

of preterm birth. [5]  

 

2-2 Uses of Betamethasone:  

 
Betamethasone is a corticosteroid that is available as pill, by injection, 

and as a cream. It is used as a topical cream to relieve skin irritation, 

such as itching and flaking from eczema. It is used as a treatment for 

local psoriasis, as betamethasone dipropionate and salicylic acid, or as 

the combination calcipotriol/betamethasone dipropionate.  

Betamethasone sodium phosphate is used orally and via injection with 

the same indications as other steroids. Many betamethasone-based 

pharmaceuticals include the steroid as the valerate ester. In a 

randomized controlled trial betamethasone was shown to reduce some 

of the ataxia symptoms associated with ataxia telangiectasia (A-T) by 28-

31%.[6]  

Results showed that prenatal betamethasone exposure provoked a 

significant reduction in body weight at PND 01 and, at adulthood, 
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decrease in FSH levels, sperm motility and production. Furthermore, 

seminal vesicle weight was decreased while testicular and ventral 

prostate weights were increased. [7]  

Pelvic nerve crush (PNC) causes autonomic neuropraxia and functional 

and morphologic changes of isolated bladder tissue that can be recorded 

as bladder dysfunction during awake cytometry in female rats. 

Perioperative systemic Betamethasone treatment reduced macrophage 

contents of pelvic plexus and bladder, partially counteracted changes in 

bladder tissue, and had protective effects on micturition function. [8]  

In addition, steroidal anti-inflammatory drugs such as dexamethasone 

can inhibit COX-2 gene expression. The glucocorticoids have widespread 

effects because they influence the function of most cells in the body. 

Glucocorticoids dramatically reduce the manifestations of inflammation. 

This is due to their profound effects on the concentration, distribution 

and function of peripheral leukocytes and their suppressive effects on 

the inflammatory cytokines, such as TNF-α or interleukin-6 (IL-6) and 

chemokines or other lipid and glucolipid mediators of inflammation. In 

addition to these effects, glucocorticoids influence the inflammatory 

response by reducing the prostaglandin synthesis that results from 

activation of phospholipase A 2. 
[9]  

Decreased body weight in betamethasone-exposed rats confirmed long-

lasting effects of prenatal exposure. Thus, prenatal betamethasone 

treatment consistently increases hippocampal NPY, with decreases in 

anxiety-related behaviors and hippocampal role in anxiety in rats. 

Animal models may assist in differentiation between pathways of the 

desired main effect of the antenatal corticosteroid treatment and 

pathways of unwanted side effects. This differentiation can lead to 

specific therapeutic interventions directed against the side effects 

without eliminating the beneficial main effect of the corticosteroid 

treatment. [10]  

Administration of corticosteroids to mothers before preterm delivery 

significantly reduces perinatal morbidity and mortality. In 1994, the 

Effect of Corticosteroids for Fetal Maturation on Perinatal Outcomes 

consensus conference sponsored by the National Institutes of Health 

(NIH) concluded that giving a single course of corticosteroids to pregnant 

women at risk for preterm delivery reduces the risk of death, respiratory 
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distress syndrome, and intraventricular hemorrhage in their preterm 

infants. [11]  

Pregnant rats received 0.1 mg kg (-1) betamethasone on Days 12, 13, 18 

and 19 of pregnancy. This treatment impaired sperm quality, sperm 

production, fertility and plasma testosterone levels in adult male 

offspring compared to the control group. Thus, the results of the present 

study indicate that the long-term effects of prenatal betamethasone 

exposure may be deleterious to offspring. The consequent decrease in 

testosterone production during adulthood, in association with damaged 

semen parameters, may explain for the observed decrease in the 

capacity of adult male offspring to themselves generate viable 

descendants. [12] Topical betamethasone inhibits inflammatory stimuli in 

a different manner from systemic betamethasone. The broad spectrum 

of inhibition suggests that topical betamethasone acts by affecting a 

fundamental feature of the inflammatory response common to all of the 

stimuli. [13]  

Cytokine levels in P1 rat lungs were increased by intrauterine infection, 

and these increases were attenuated by antenatal betamethasone. 

Hyperoxic lung injuries, indicated by morphometric changes and an 

inflammatory response in the lung and BAL fluid, were aggravated by 

intrauterine infection at P14. This aggravation was significantly 

attenuated by antenatal betamethasone. Antenatal betamethasone 

attenuated aggravated hyperoxic lung injuries induced by intrauterine 

infection in neonatal rats via its anti-inflammatory actions. [14]  

 

2-3 Side effects of Betamethasone:  

 Subacromial injections of methylprednisolone or betamethasone 

repeated frequently can cause deleterious changes in the normal 

structure of the rat rotator cuff. In light of these findings, therapy for 

subacromial impingement syndrome of the shoulder with frequent, 

repeated steroid injections is potentially harmful. [15]  

In other clinical trials, Animals that were prenatally treated with a single 

course of betamethasone exhibited long-lasting behavioral changes 

consistent with anxiety-like behavior in the open-field test, together 
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with (1) reduced cerebellar weight and volume, (2) Purkinje cell dendritic 

atrophy, and (3) an overexpression of calbindin-D28k. The current 

results indicate that an experimental single course of betamethasone in 

pregnant rats produces long-lasting anxiety-like behaviors, together with 

macroscopic and microscopic cerebellar alterations. [16]  

Randomized clinical trials of postnatal steroid therapy have raised 

concerns regarding an increase in the rates of cerebral palsy and adverse 

neuromotor and cognitive outcomes [14]. Experimental studies in 

neonatal animals have demonstrated adverse effects of potent 

glucocorticoids, such as dexamethasone on brain growth, cell division, 

differentiation, myelination, apoptosis, and neurogenesis. [17]  

The use of this drug may carry some risk of fetal death in pregnancies 

complicated by severe hypertension-edema-proteinuria syndromes. [18]
  

Another contentious issue is to what extent antenatal glucocorticoids 

(GC) affect fetal well-being and neurological development. It is well 

known that betamethasone and dexamethasone reduce fetal 

movements and cause an altered heart rate pattern for 1 or 2 days after 

administration. [19] 

 

 

 

2-4 chronic use of betamethasone:  

Corticosteroid treatment effects in the central nervous system depend 

on genetic background [20] . A study results showed that a multidose of 

antenatal betamethasone accelerated fetal lung maturation more than 

after a single dose but was accompanied with a decrease in lung weight 

that persisted into adulthood. [21]  

Betamethasone-exposed subjects gained less weight during pregnancy 

and were delivered of fewer live pups, with fewer male survivors and 

lower birth weights. [22]  

Patients with chronic severe asthma, having previously shown an FEV1 

increase of less than 20% of the predicted value with prednisolone 

treatment (20-60 mg daily for 10 days), took part in a double blind 
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crossover comparison of equipotent anti-inflammatory doses of 

betamethasone and prednisolone. Betamethasone (8 mg) and 

prednisolone (40 mg) were administered daily for 10 days with a 

washout period of 10 days between. In this first part of the study 

betamethasone was administered intramuscularly and prednisolone 

orally. Placebo injections and tablets were used. Mean FEV1 was not 

significantly different before each period. There was a significant 

increase in FEV1 while they were taking betamethasone but not 

prednisolone. Individual analysis of the data showed that FEV1 increased 

with betamethasone in nine patients and remained stable or decreased 

in three [23] 
   

 A dose of 0.5mg of betamethasone for children under 5 years of age and 

a dose of 1.0mg was prescribed for children >5, were effective for 

prompt resolution of PFAPA flares. We believe that as long as there is an 

effective lowest dose for treating PFAPA episodes, a great reduction of 

corticosteroid consumption will be exercisable globally. [24] 
                                                

  
 

 

2.5 Oxidative stress  

 

Free radicals and other reactive oxygen species (ROS) are constantly 

formed in the human body. Free-radical mechanisms have been 

implicated in the pathology of several human diseases, including cancer, 

atherosclerosis, malaria, and rheumatoid arthritis and 

neurodegenerative diseases. For example, the superoxide radical and 

hydrogen peroxide are known to be generated in the brain and nervous 

system in vivo, and several areas of the human brain are rich in iron, 

which appears to be easily mobilizable in a form that can stimulate free-

radical reactions. Antioxidant defenses to remove superoxide radical and 

hydrogen peroxide exist.  

Superoxide dismutases (SOD) remove superoxide by greatly accelerating 

its conversion to H2O2. Catalases in peroxisomes convert H2O2 into 

water and O2 and help to dispose of H2O2 generated by the action of 

the oxidase enzymes that are located in these organelles. Other 
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important H2O2-removing enzymes in human cells are the glutathione 

peroxidases. When produced in excess, ROS can cause tissue injury. 

However, tissue injury can itself cause ROS generation (e.g., by causing 

activation of phagocytes or releasing transition metal ions from 

damaged cells), which may (or may not, depending on the situation) 

contribute to a worsening of the injury. Assessment of oxidative damage 

to biomolecules by means of emerging technologies based on products 

of oxidative damage to DNA (e.g., 8-hydroxydeoxyguanosine), lipids 

(e.g., isoprostanes), and proteins[25]    

Increases in the intracellular levels of reactive oxygen species (ROS), 

frequently referred to as oxidative stress, respresents a potentially toxic 

insult which if not counteracted will lead to membrane dysfunction, DNA 

damage and inactivation of proteins. Chronic oxidative stress has 

numerous pathological consequences including cancer, arthritis and 

neurodegenerative disease. Glutathione-associated metabolism is a 

major mechanism for cellular protection against agents which generate 

oxidative stress. 

 Thus, glutathione provides the cell with multiple defenses not only 

against ROS but also against their toxic products. This article discusses 

how glutathione biosynthesis, glutathione peroxidases, glutathione S-

transferases and glutathione S-conjugate efflux pumps function in an 

integrated fashion to allow cellular adaption to oxidative stress. Co-

ordination of this response is achieved, at least in part, through the 

antioxidant responsive element (ARE) which is found in the promoters of 

many of the genes that are inducible by oxidative and chemical stress. 

Transcriptional activation through this enhancer appears to be mediated 

by basic leucine zipper transcription factors such as Nrf and small Maf 

proteins. The nature of the intracellular sensor(s) for ROS and thiol-

active chemicals which induce genes through the ARE is described. Gene 

activation through the ARE appears to account for the enhanced 

antioxidant and detoxification capacity of normal cells effected by many 

cancer chemopreventive agents. In certain instances it may also account 

for acquired resistance of tumours to cancer chemotherapeutic drugs. It 

is therefore clear that determining the mechanisms involved in 

regulation of ARE-driven gene expression has enormous medical 

implications. [26]    
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Malondialdehyde (MDA) is one of the most frequently used indicators of 

lipid peroxidation. To generate reliable reference intervals for plasma 

malondialdehyde (P-MDA), a reference sample group was established in 

Funen, Denmark. Daily smokers had a slightly higher average 

concentration of P-MDA than nonsmokers (P = 0.05), and P-MDA 

correlated with daily exposure to cigarette smoke (r = 0.162; P = 0.03). A 

positive correlation was also demonstrated between P-MDA and weekly 

alcohol consumption (r = 0.153; P = 0.03). However, on a group basis, 

the present data support that P-MDA may be a potential biomarker for 

oxidative stress. [25]    

 

In premature infants, glucocorticoids ameliorate chronic lung disease, 

but have adverse effects on long-term neurological function. 

Glucocorticoid excess promotes free radical overproduction. This 

hypothesized that the adverse effects of postnatal glucocorticoid 

therapy on the developing brain are secondary to oxidative stress and 

that antioxidant treatment would diminish unwanted effects. [27]
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3.1 Laboratory animals:  

___________________________ 

Male rats weighing (70-96(g housed under environmental conditions 

such as (12:12) hr. light to dark cycle, and at 23±2 C˚. Rats were given 

food and water  

Ten male rats were divided into:  

 

1- control group (C): five male rats were given normal saline by oral 

gavage for ten days.  

 

2- Treatment group (T): five male rats were given betamethasone 

sodium phosphate at dose (0.5 mg/kg/day) once daily orally for 10 days.  

 

3.2 Betamethasone Preparation:  

___________________________  

The type of betamethasone that was used in this study was 

(betamethasone sodium phosphate) produced by dissolving 3.5 mg of 

betamethasone (Furason Furat pharma®) in 10 ml of normal saline, to 

obtain the dose of (0.5 mg/kg)  

 

 

 

3.3 Collection of samples:  

__________________ 

Blood samples were collected at the end of the experiment. After the 

male rats were anesthetized, blood was collected by cardiac puncture 

and placed in non-anticoagulant tubes and then centrifuged at 3000 rpm 

for 15 min.  

Sera, then, were isolated and placed in tubes for measurements of the 

parameters involved in the current study. 
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3.4 Measurement of malondialdehyde MDA:  

___________________________  

Malondialdehyde (MDA) was measurent according to method followed 

by Guidet and Shah, (1989)  

This method depends on the reaction between lipid peroxidase and 

Thiobarbituric acid in acidic medium.  

 

3.5 Determination of catalase:  

___________________________  

Catalase activity was determined according to measurement of the 

absorbance at 240 nanometer by spectrophotom 

 

 

3.6 Estimation of AST and ALT:  

___________________________  

Activity of Alanine Transaminase (ALT) and Aspartate Transaminase were 

estimated according to the method which is followed by (Duncan etal, 

1997) by using kit produced by (Biomerieux, France).  

 

 

3.7 Statistical analysis:  

___________________________  

Results undergo statistical analysis know significant differences between 

groups in the current study. T test was used for examine the differences 

in means between the control group and treatment group.  
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Results  

Figure (4-1) revealed non-significant decrease ( p < 0.05 ) in weight gain 

rate in rats treated with betamethasone in comparison with a control 

group. Results also showed significant increase in malondialdehyde in 

the group treated with betamethasone compared with the control 

group.  

Catalase enzyme activity decreased non-significantly in rats treated with 

betamethasone compared with a control group, also betamethasone 

caused a significant increase in level of, Alanine transaminase (ALT) 

compared with a control group, while there is non-significant increase in 

Aspartate transaminase (AST) compared with the control group   

 

 

 

Figure (4-1) effect of betamethasone on weight gain rate in male rats 
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Table (4-2) effect of betamethasone on (MDA, CAT, ALT, AST) in male 

rats  

 

Parameters Control group Group treated with 
betamethasone  

 
MDA 

(µmol/L) 

 
 

0.16 ± 0.08 

 
 

0.36 ± 0.06 * 

 
CAT 

(µmol/L) 

 
 

1.15 ± 0.15 

 
 

0.73 ± 0.09  

 
ALT 

(µmol/L) 

 
 

 44.33 ± 6.25  

 
 

59.66 ± 3.53 * 

 
AST 

(µmol/L) 

 
 

142 ± 9.75  

 
 

168.3 ± 11.33 

 

- Numbers refer to mean ± SD  

- *Significant difference  
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Discussion  

Results of current study revealed non-significant decrease in body 

weight gain in rats which administered with betamethasone, this result 

agreed with previous study that indicated that long term administration 

of betamethasone induced significant reduction on body weight of male 

rats. [8]  

This effect may be to the influence of glucocorticoids in protein 

catabolism in process pf gluconeogenesis. And this cause in decrease of 

protein content that results in reduction in body weight. 

Betamethasone elevated malondialdehyde concentration in male rats 

compared with control group. In some studies was reported that 

glucocorticoids increase oxidative damage via effect on mitochondria 

level. [28]  

Also betamethasone induce oxidative stress by increasing the level of 

malondialdehyde which is produced by lipid peroxidation in cells. 

Betamethasone (as glucocorticoid) administration cause elevation in 

malodialdehyde also reduction in glutathione peroxidase in newborn 

who administrated betamethasone before birth. And these effects may 

be to increase level of glucose and free fatty acids. [29]  

And this increase the formation of free radicals that induce lipid 

peroxidation, which in turn increase the malodialdehyde as the final 

product of lipid peroxidation. And decrease the level of antioxidants 

such as catalase. And this agreed with our results  

This oxidative damage may cause deleterious effect on liver resulting in 

release of Alanine Transaminase and Aspartate Transaminase from 

hepatocytes, and this agreed with current result which showed 

significant increase in ALT and non-significant increase in AST. And these 

effects may be caused by oxidative damage to liver and other organs, 

ALT represent main indicator for liver dysfunction and damage.  
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Conclusions and Recommendations:  

 

Conclusions:  

1- Use continuous treatment with betamethasone has negative 

effects on health.  

2- Continuous administration of betamethasone may cause oxidative 

damage in most tissue  

 

 

Recommendation:  

1- Decreasing of continues use of betamethasone as possible  

2- Study other effects of betamethasone on other functions of other 

systems such as reproductive system and nervous system   
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 وصاسة انخعهُى انعانٍ وانبحث انعهًٍ   

  انقادسُتجايعت    

  انصُذنتكهُت    

 

 ذكور الجرذان فً  الإجهاد التأكسديعلى تأثٌر البٌتامٌثازون 

 

 بحث تخرج  

علوم درجة البكالورٌوس فً كجزء من متطلبات نٌل  جامعة القادسٌة , كلٌة الصٌدلةمقدم إلى   

   الصٌدلة

  

 

 تقدم به كل من :

 احمد ناظم مهدي

 مٌثم سعد حاجم 

 

 بأشراف 

 الاستاذ الدكتور 

 د.أحسان رٌسان الركابً 
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 :انخلاصت 



 

 

 . أجشَج انذساست انحانُت نخقُُى حأثُش بُخايُثاصوٌ عهً بعض يؤششاث الإجهاد انخأكسذٌ 

اعخبشث انًجًىعت الأونً كًجًىعت . حى حقسُى عششة ركىس يٍ انجشراٌ إنً يجًىعخٍُ

أعطُج انًجًىعت انثاَُت بُخايُثاصوٌ عٍ  ج انًحهىل انفسُىنىجٍ فٍ حٍُواعطُ سُطشة

 .أَاو 10كغ نًذة / يهغ  0.5طشَق انفى بجشعت 

حى جًع عُُاث انذو . فٍ بذاَت انخجشبت ، حى حسجُم وصٌ انجسى ، وكزنك فٍ َهاَت انخجشبت

 (..AST)و   (ALT)،  (CAT)واَضًَاث  MDAنقُاط انًانىٌ ثُائٍ الانذَهاَذ  

فٍ حٍُ كاَج  MDA   ،(ALT)أظهشث َخائج انذساست انحانُت صَادة يعُىَت فٍ يسخىَاث 

فٍ انًجًىعت انًعانجت بانبُخايُثاصوٌ يقاسَت بًجًىعت ( AST) انضَادة غُش يعُىَت فٍ اَضَى

بشكم غُش يعُىٌ فٍ انجشراٌ انًعانجت بانبُخايُثاصوٌ (( CATاَخفض يسخىي. انسُطشة 

 .يقاسَت بًجًىعت انسُطشة

و قذ اسخُخج يٍ انذساست انحانُت أٌ يادة انبُخايُثاصوٌ ححفض الإجهاد انخأكسذٌ فٍ ركىس 

 . انجشراٌ


