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INTRODUCTION 

 

 Dexamethasone is a synthetic  glucocorticoid commonly used for inflammatory disorders such as asthma, allergy, infection 

and also autoimmune disease such as rheumatoid arthritis, glomerulonephritis, sclerosis and systemic lupus erythematosis (Rhen 

and Cidlowski ; 2005). Research has shown that Dexamethasone controls reproductive function in both rats and primates by 

somatic and mental stress( Dong et al. ; 2004) and consequently lead to a decrease in serum concentration of testosterone in males 

(Hardy et al.; 2005).  

 The anti-inflammatory property of glucocorticoids is based on its ability to suppress the activity of genes that have a major 

role to play in inflammation such as cytokines and nitric oxide synthase(Barnes,2006).  Cytokines particularly, directly stimulates 

the formation of reactive oxygen species (Corda et al ;2006 ; Ferro et al. ; 1993).that are potent oxidative stress markers. It also 

Abstract 
 
Background/aim: Despite the frequent use of dexamethasone as a synthetic glucocorticoïde in humans and 
experimental animals, it is reported to cause relatively noticeable pregnancy related side effects like 
abortion/inhibition of pregnancy in some animals. This is speculated to be as a result of reproductive hormonal 
changes. Dialium guineense (DG), a good antioxidant that contains phenols, tannins, alkaloids, saponins, flavanoids 
and cardiac glycosides is reported to have anti- infammatory property. The aim of this study therefore was to 
determine the possible effect of dietary supplementation of Dialium guineense fruit pulp on maternal steroid 
androgens and some biochemical parameters in dexamethasone treated rats. Twenty five  female Wistar rats were 
randomly assigned into five groups. The normal control group and the pregnant control received water and feed ad 
libitum. Group3 (pregnant rats) received 0.5mg/kg i.p of dexamethasone, Group 4 received 0.5mg/kg i.p of 
dexamethasone and 300mg/kg body weight of Dialium guineense fruit pulp (orally) and Group 5 received 
300mg/kg body weight of Dialium guineense fruit pulp. Hormonal test was done using Pars Kits. The results 
showed that pregnancy was inhibited in group that received dexamethasone from the onset. Serum concentration 
of Estradiol (EST) and Progesterone did not change significantly across the groups. Follicle stimulating hormone 
was significantly (p<0.05) increased in dexzamethasone treated pregnant groups and the pregnant control(without 
treatment) group when compared to normal control and also dexamethasone plus Dialium guineense treated 
groups. Lutenizing hormone was significantly lower in the pregnant control compared to dexamethasone treated 
group and the dex and Dialium guineense treated groups. Progesterone concentration increased in Dexamethasone 
treated animals and in Dex +DG compared to pregnant control. We conclude that Dialium guineense fruit pulp is not 
abortifacient. It potentiates LH, FSH and testosterone secretion in pregnancy, inhibits angiotensin converting 
enzyme (ACE) release and enhances the bioavailability of HO-1 and NO in dexamethasone- induced oxidative stress. 
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acts by negative feedback on inflammatory response via reducing production, secretion and action of interlukin 1β ( Kapcala et al. 

1995) 

Several studies of synthetic glucocorticoid suppression and its effect on steroid hormone concentration in both pregnant humans 

and animals have demonstrated a decline in maternal steroids concentrations and documented the role of fetal adrenal precursors 

in estrogen production (Ohrlander et al 1977 ). In this study, we investigated the effect of dexamethasone administration and 

Dialium guineense fruit pulp supplementation on martenal steroids concentration in pregnant rats as well as angiotensin 

converting enzymes, Heme oxygenase and nitric oxide levels. Heme oxygenase exist in various forms mainly : HO-1, HO-2 and 

HO-3. The HO-1 is suggested to be very essential in terms of blood pressure control, has very low threshold  to stimuli that 

evokes oxidative injuries (Otterbein and Choi, 2000), plays vital role in heme catabolism and enhances the formation of carbon 

monoxide and biliverdin.  Biliverdin formed in this reaction is further converted to bilirubin which acts as an antioxidant (Sedlak 

et al. ; 2009). Carbon monoxide on the other hand is  vasodilatory and supressess inflammation and proliferation (Kobayashi et 

al.,2007, Sheikh et al. ; 2011). 

 Angiotensin converting enzyme is an important factor in the development of cardiovascular disease. It is involved in the 

conversion of inactive angiotensin I(AT 1) to the more potent angiotensin II (AT- II) that has the propensity to trigger 

vasoconstriction of blood vessels resulting in blood pressure elevation. It does this by inducing oxidative stress via activation of 

nicotinamide adenine dinucleotide/ NADPH oxidases and reactive oxygen species which may cause hypertension and heart failure 

(Rajagopalan et al.;1996). 

 Dialium guineense is a good antioxidant that contains phenols, tannins, alkaloids, saponins, flavanoids and cardiac glycosides 

and has been suggested to have antibacterial and anti- infammatory property (David et al. ;2011 ; Ezeja et al. ; 2011) as well as 

used in the management of hypertension and hemorrhoid ( Lawal et al. ; 2010). Thus, the aim of this study was to evaluate the 

effect of Dexamethasone and Dialium guineense fruit pulp supplemantaion on female steroid hormone concentration during 

gestation in rats as well as examine some cardiovascular risk factors. 

 

MATERIALS AND METHODS 

 

Experimental design. 

 Twenty five (25) female Wistar rats weighing between 170-230g were used for this study. The animals were randomly 

selected into five groups of five rats each. Group 1 was normal control and received tap water. Group 2 was pregnant control (PC) 

rats.  Group 3 was pregnant group injected with 0.5mg/Kg body weight Dex. intraperitoneally. Group 4 was treated with 300 

mg/kg body weight of Dialium guineense fruit pulp and 0.5mg/Kg body weight Dex. while group 5 received 300 mg/kg of 

Dialium guineense fruit pulp. Administration of drugs lasted for 18 days. Blood samples were collected by cardiac puncture for 

biochemical analysis.  

 

Preparation of Dialium fruit pulp extract. 

 The fruit pulp of Dialium guineense was purchased from Okuku market, Yala Local Government Area of Cross River State. 

Dalium guineense fruits were collected and the dark coloured hard coats broken to expose the soft pink pulp of the fruit. The pulp 

was soaked in 2litres of distilled water in order to remove the water proof- like coat and then filtered using the Whattman filter 

paper 1. Filtrate was then dried at room temperature by hot air oven (Amstel Hearson Oven, England) regulated at 35
oc 

to 

evaporate its water content to a thick orange powder. The powder pulp was then used when necessary. Animals received 300 

mg/kg body weight of the extract. 

 

Blood collection and analysis 

 Blood samples were collected from the animals through cardiac puncture. The blood samples were centrifuged at 3000 (rpm) 

revolutions for 10 minutes to obtain serum for hormonal assay, angiotensin converting enzyme, hemeoxygenase -1, nitric oxide 

and other biochemical analysis. 

 

Determination of Hormones 

FSH, LH, ETRADIOL, PROGESTEROL, PROGESTERONE 

 Hormone assays were used.  Serum LH concentrations were measured using a specific double-antibody RIA (Sun et al. 1990). 

Serum testosterone levels were measured using a direct double-antibody RIA as described previously (O’Donnell et al. 1994). All 

samples were measured in a single assay, which was conducted according to the manufacturer’s instructions; the values of the 

quality control samples were within the recommended range. 

 

Determination of Nitric Oxide 

 Plasma nitric oxide levels were determined by the presence of nitrite metabolites according to the manufacturers 

instructions(Sigma-Aldrich, St.Louis, MO, USA). Samples of 50µL each were put into a microtiter plate and then 50µL of 

modified Griess reagent added (Sigma-Aldrich, St.Louis, MO, USA). The nitrite concentration was then measured after 15minutes 

of incubation using the spectrophotometer at 540nm using an Emax ELISA microplate reader. The procedures for nitric oxide 

determination were carried out in a dark environment. The nitrite concentrations were quantified with standard curve generated 

using known concentrations of sodium nitrite (Sigma-Aldrich, St. Louis, MO, USA).   

 

Determination of ACE 
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 ACE activity was determined using the method of Hooper et al. (1987) with modifications. In brief, a pre-incubation mixture 

contained 100 mM Tris-HCl buffer with 300 mM NaCl and 10 μM ZnCl2, pH 8.3/positive control/test sample of various 

concentrations and 2 mU of ACE enzyme. The reaction mixture was mixed and pre-incubated at 37°C for 10 min. Following pre-

incubation, substrate (N-HippurylL-histidine-L–leucine tetrahydrate) was added to a final concentration of 5 mM. The reaction 

mixture was mixed and incubated at 37°C for 30 min. The reaction was heated up in boiling in water bath for 4 min. A control 

reaction was also carried out without the test samples. The reaction mixture was centrifuged at 15,000 rpm for 10 min at 25°C. 

The supernatant was transferred to HPLC vials and subjected to HPLC analysis. 

 

Statistical Analysis 

 All data obtained in this study are expressed as mean ± standard error of mean (mean ± SEM). Collected data was analyzed 

using one-way simple analysis of variance (ANOVA) followed by Bonferroni’s multiple comparison post hoc tests to compare the 

level of significance between control and experimental groups. All values at p<0.05 were considered significant. Data analysis 

was performed using the graphpad version 5 statistical software program. 

 

RESULTS 

 

 Results from our study showed that serum concentration of Estradiol (EST) and Progesterone did not change significantly 

across the groups. Follicle stimulating hormone was significantly increased in dexamethasone treated pregnant groups and the 

pregnant control group when compared to normal control and also dexamethasone plus Dialium guineense treated groups.  This is 

represented in figure 1 and 4 respectively. 

 Lutenizing hormone was significantly lower in the pregnant control when compared to dexamethasone treated group as well 

as the dex plus Dialium guineense treated groups. However, luteinizing hormone concentration in the Dex plus Dialium treated 

group was significantly (p<0.05) higher than dex treated group and control. 

Progesterone concentration was raised in Dex treated animals and in Dex +DG compared to pregnant control. 
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FIG. 3: Showing effect Dialium guineense on estradiol level in dexamethasone treated rats.

Values are expressed in Mean  ±  SEM  n=5

ns=not significant
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Figure 7. showing effect of daily oral administration of aqueous Dialium

guineense fruit pulp on Hemeoxygenase -1 in dexamethasone-

 induced oxidative stress.Values are expressed in Mean ± SEM  n=5; **=p<0.01 vs Control;

b=p< 0.01 vs pregnancy control; c=p<0.01 vs preg.+Dex;  d=p<0.01 vs Preg+Dex+DG; e=p<0.01 vs DG.
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DISCUSSION 

 

 There are various reports on the efficacy of Dexamethasone administration on reproductive hormones. Though controversial 

as to whether Dexamethasone increases or decreases such hormones as FSH, LH, progesterone, estradiol and testosterone upon 

administration, its potent effect lies greatly on the dosage and period of administration.  

 In our in vivo study on female rats treated with 0.5 mg/kg body weight DEX, this synthetic glucocorticoid neither enhanced 

the secretion of progesterone and estradiol nor prevented it in the experimental groups. Interestingly, FSH, luteinizing hormone 

and testosterone levels were significantly raised in dexamethasone group as well as the dex group treated with Dialium guineense 

far above the pregnant control rats. This result agrees with the in vitro and in vivo research report by Suter and Schwartz, (1985), 

Abbas and Saeid, (2015) who showed that dexamethasone treatment stimulated the synthesis and secretion of FSH and LH and 
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attributed this increase to suppression of ovary activity especially in controlling inhibin secretion (Tohei and Kogo 1999). 

However, contrary views on the activity on these hormones had also been reported. Suzuki et al., (1987) reported inhibition of 

FSH in Granulosa cells as well as Estrone secretion in vitro, while Phillips and Clarke, (1990), demonstrated a no effect on FSH 

and LH in ewe. On the other hand, Illera et al.,(2005) suggested that treatment with Dexamethasone leads to increased estradiol 

concentration resulting in reduced pituitary luteinizing hormone secretion due to negative feedback action of estrogen or 

substances with estrogenic activity on LH secretion. This line of argument has made it even more controversial and draws 

concerns to the actual activity of dexamethasone in female hormones.  

 In our study, the administration of dexamethasone from the onset of conception caused an increase in luteinizing hormone, 

FSH and testosterone. Estradiol and progesterone levels were not significantly different in all groups. However, Ahmadabad et  al. 

(2016) had earlier reported a decrease in progesterone levels in pregnant mice treated with dexamethasone.  Supplementation with 

Dialium guineense fruit pulp increased both LH, FSH and testosterone levels when compared to the pregnant control group. This 

suggests that Dialium guineense is not abortifacient but rather boast the activity of glucocorticoids toward secretion of the steroid 

hormones that sustains pregnancy. 

 Dexamethasone has a strong efficacy to suppress the immune system and demonstrate anti-inflammatory responses (Mager et 

al.;2003). This unique function is suggested to be due to its ability to suppress the genes that are key players in inflammat ion 

enzymes such as cytokines (Barnes, 2006). Cytokines essentially, activate the hypothalamo-pituitary adrenal axis and in effect 

increases production of glucocorticoid (Imura et al.;1991) which interestingly, may exert negative feedback effect on 

inflammatory response by decreasing the secretion and production of inflammatory mediators including IL-1β (Kapcala et 

al.;1995), tumour necrosis factor-α (TNF- α) thus inhibiting leydig cell steroidogenesis ( Lin et al 1991, Li et al, 1995,  Mauduit 

1998). 

 Furthermore, reports have shown that dexamethasone usage enhances superoxide free radical production through NADPH 

oxidase pathway in vessels in chronic administration. This cause distortion in antioxidant status. Such alterations in antioxidant 

balance by reactive oxygen species result in elevated blood pressure via angiotensin system, reduced bioavailability of nitric oxide 

and prostanoids. There is increasing evidence implicating vascular oxidative stress in the pathogenesis of hypertension, mediated 

by decreased NO bioavailability resulting from down regulation of nitric oxide synthase expression. 

In this study, we also examined the serum concentration of ACE, HO-1 and NO since oxidative stress has also been implicated in 

dex administration and various hormones including glucocorticoids suggested to induce ACE production and release by different  

cell types (Fishel et al,1995). Angiotensin II formed from the activity of ACE on angiotensin 1 stimulates the production of 

superoxide by the mitochondria, via the activation of mitochondrial ATP-sensitive potassium channel openers, and NADPH 

oxidase all of which are important in cardiovascular homeostasis(Dzaus,2001).Our results indicated heightened ACE levels and 

reduced bioavailability of NO and HO-1  in dexamethasone treatment. This is suggestive of possible tissue oxidative stress that 

may lead to the development of cardiovascular problems. 

 It suffice to note that there were significant improvement in NO and HO-1 levels in Dialium guineense pulp supplemented 

groups reflecting a possible secretory inducing effect. Dialium guinense fruit pulp has been reported to contain phenols, tanins and 

flavonoid components all of which play important role in cardiac homeostasis, free radical scavenging and ROS detoxification 

(David et al.2011; Lawal et al. 2010). Usually, free radical scavenging and reactive oxygen species detoxification ameliorates cell 

injury. 

 In conclusion, our work clearly shows that Dialium guineense fruit pulp is not abortifacient. It potentiates LH, FSH and 

testosterone secretion in pregnancy, inhibits angiotensin converting enzyme (ACE) release and enhances the bioavailability of 

HO-1 and NO in dexamethasone- induced oxidative stress. 
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