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Introduction: Dexamethasone treatment greatly improves foetal and maternal survival. However, it causes a 
decrease in birth weight which has been attributed to decreasing placental functions. In addition to placental 

role in foetal nutrition, uterine cells secretions play important role in foetal nutrition. The uterine cell devel-

opment is regulated by progesterone receptor (PR). This study investigated comparative effects of dexame-
thasone on gravid uteri histology and immunoreactivity in ovine and caprine species.  

Methods: Sixteen Sahel does and 2 bucks; and 16 Yankasa ewes and 2 rams were used for this study. Dex-

amethasone injections were administered at 0.25 mg/kg body weight on days 1, 3 and 5 during first tri-
mester, and day 51, 53 and 55 during second trimester. Uterine biopsies were harvested at days 28 and day 

78 of gestation for histological and immunohistochemical analysis. 

Results: Endometrial glands were down-regulated, while PR were up regulated by dexamethasone in both 
species with more severe effects in sheep compared to goats. The down-regulation of the endometrial glands 

contributed, to the decrease in birth weight commonly reported to be associated with dexamethasone treat-

ment.  
Significance: Dexamethasone decreased uterine epithelial proliferation in both species, but more severe in 

sheep. The decrease in endometrial glands proliferation has the potential to reduce uterine secretions and 
influence absorption of stratum functionale. The use of dexamethasone might lead to foetal growth retarda-

tion and decrease neonatal weight. The differences in uterine responses between the sheep and goats suggest 

species difference in response to dexamethasone treatment. 
 

@ 2018 Faculty of Veterinary Medicine, University of Ilorin, Nigeria. All rights reserved. 

ABSTRACT 

Article history: 

Received: January 20, 2018  

Received in revised form: April 16, 2018  

Accepted: May 5, 2018  
 

ARTICLE INFO 

Keywords: 

Caprine 
Dexamethasone 

Endometrial glands 

Ovine 

Introduction 

Pregnancy encompasses a complex orchestration of several 

sequential steps across tissue and cell types in both the dam 

and the foetus for embryo development and survival (Cha et 

al., 2012). These steps include embryo implantation, endome-

trial cell proliferations and differentiation (decidualization), 

placentation, and ultimate delivery. Endometrial glands are 

essential for establishment of pregnancy are best developed 

and become most active during pregnancy (Kelleher et al., 

2017). 

Progesterone receptor (PR) regulates implantation deciduali-

zation, and glandular development via a complex paracrine 

signalling net-work (Wetendorf and Demayo, 2012). Proges-

terone mediates its effect through its nuclear receptors to 

maintain uterine quiescence among other functions, while 

uterine environment nurtures and provides nutrient to the de-

veloping embryo and foetus (Cha et al., 2012). These struc-

tures produce substances that aid absorption of useful nutri-

ents and produce uterine secretions necessary for growth and 

development. Histophysiological findings of previous works 

 

suggested that the glands of the endometrial lining of the uterus 

communicate with the inter-villous spaces and provide an im-

portant source of nutrients, growth factors and cytokines for the 

foeto-placental unit (Burton et al., 2002; Filant and Spencer, 

2013; Justyna and Thomas, 2014; Jones et al., 2015; Zer et al., 

2018). The endometrial glands secretions contain complex mac-

romolecules and substances such as carbohydrates, proteins and 

lipids, and have been referred to variously as uterine milk or 

histotrophs (Carson et al., 2000; Burton et al., 2002). The infer-

tility observed in leukaemia inhibitory factor (LIF)-null mice 

and uterine gland-knockout (UGKO) mice and sheep estab-

lished the importance of the uterine glands for blastocyst im-

plantation and pregnancy success (Gray et al., 2002; Cooke et 

al., 2013; Shuya et al., 2011). More recently, it has been appre-

ciated that the secretions may perform wider functions beyond 

the simple provision of nutrients. For example some compo-

nents of the uterine secretions such as glycodelin, have potent 

immunosuppressive properties (Seppala et al., 1998; Justyna 

and Thomas, 2014; Camilla et al., 2018). The leukaemia inhibi-

tory factor (LIF) and cell surface associated mucin (MUC1) 

play key roles in regulating implantation (Brayman et al., 2004; 
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Shuya et al., 2011; Paul et al., 2013). Thus, uterine gland dys-

function may lead to abortion and complications such as mis-

carriage, preeclampsia, and foetal growth retardation.  
Dexamethasone could be clinically used to improve foetal and 

maternal survival (Rober and Dalziel, 2006). Research had 

shown that it may induce alterations in the structures and func-

tions of gravid uterine. The dexamethasone could interfere with 

the dynamics of other steroidal hormones and affect the intrau-

terine tissues. This might constitute a threat to the foetal well-

being as reflected in the previous studies (Wyrwoll et al., 2012; 

Kemp et al., 2016). Dexamethasone use has been associated 

with intra uterine foetal growth restriction, decrease birth 

weight and placental weights in some animal models as well as 

humans (Ain et al., 2005; Baisden et al., 2007; Chapman et al., 

2013). The foetal effects of dexamethasone have been reported 

to be attributed to decrease in placental weight and efficiency 

which compromises placental-maternal-foetal transport of nu-

trient materials (Baisden et al., 2007; Jones et al., 2015). In 

addition, dexamethasone has been reported to inhibit uterine 

luminal proliferation in neonates and also in ovariectomised 

oestrogen-stimulated adult mice and rats (Wyrwoll et al., 2012; 

Filant and Spencer, 2013).   

However, different species do not always respond to medicines 

in the same way due to differences in anatomy and pharmaco-

genetic reasons. Most previous studies were carried out in non-

pregnant animals (Wyrwoll et al., 2012; Filant and Spencer, 

2013). To the best of our knowledge there is dearth of infor-

mation on the effects of dexamethasone on gravid uteri of small 

ruminants, particularly those of arid or Sahel ecotypes. The 

present study investigated the influence of repeated maternal 

dexamethasone treatments on uterine histological changes and 

progesterone receptor and immunoreactivity in gravid Yankasa 

sheep and Sahel goats.   

Materials and methods 

Ethical consideration 

We followed the institutional guidelines for humane animal 

treatment and welfare as approved by the Faulty Post graduate 

board committee of the Faulty of Veterinary Medicine, Univer-

sity of Maiduguri and cleared by School of Post graduate Stud-

ies, University of Maiduguri. All procedures were conducted by 

well trained staff from the Faculty of Veterinary Medicine, 

University of Maiduguri and Histopathology department of 

University of Maiduguri Teaching Hospital, Nigeria. 

Experimental animals  

Sixteen Sahel does and 2 bucks; and 16 Yankasa ewes and 2 

rams were used for this study. The animals were purchased 

from main livestock markets and private farms within Maidu-

guri Metropolis, Nigeria and were allowed to acclimatize for 6 

weeks before the commencement of the experiment. They were 

managed intensively in the University of Maiduguri Animal 

Research Farm. The ages of the does and the ewes ranged be-

tween 2 and 3 years while that of the rams and the bucks ranged 

between 3 and 3½ years, based on dentition and breeding histo-

ry (Assan, 2012). The weights of does ranged between 20 and 

25 kg; that of the ewes ranged between 30 and 33 kg. The 

weights of the rams ranged between 35 and 37 kg while that of 

the buck ranged between 25 and 28 kg. The males and the fe-

males were initially kept in different pens until the scheduled 

time of service. Their feed rations consisted of wheat offal, 

beans husks, groundnut haulms and maize bran. Mineral salt 

licks and water were given ad libitum and the body condition 

score ranged between 3.0 and 3.5 was maintained throughout 

the period of the experiment. The animals were certified clini-

cally healthy before the commencement of the experiment.  

Oestrus synchronization  

The animals were synchronized at the end of the acclimatiza-

tion period using cloprostenol (Estrumate®, Schering Trough 

Animal, Germany) at 250 µg per animal given intramuscularly 

11 days interval as described by Umaru et al. (2012). The fe-

males were teased with aproned males daily and all the females 

that came into oestrus after the second treatment were allowed 

to be served naturally by the male. Days of oestrus were rec-

orded and considered as day 0 of the gestation. After successful 

synchronization and fertile mating, the animals were randomly 

separated into 4 groups of 8 each. Accordingly, the groups were 

as follows: DTS (Dexamethasone treated Sheep), NDS (Non 

dexamethasone treated Sheep (Control), DTG (Dexamethasone 

treated goat), and NDG (Non dexamethasone treated goat (Con-

trol). 

Dexamethasone treatment 

The animals in the dexamethasone treated group were treated 

with dexamethasone injection (Dexaphan®, Pharma Pharma-

ceuticals, Swede-Egypt) intramuscularly at 0.25 mg/kg body 

weight on days 1, 3 and 5 during first trimester and day 51, 53 

and 55 during second trimester. The animals were then ob-

served for possible clinical changes throughout the period of 

the study. Their initial body weights, rectal temperatures, pulse 

rates and respiratory rates were measured and monitored. This 

was continued at two weeks interval during the course of the 

experiment. Pregnancies were later confirmed by failure to re-

turn to oestrus and by ultrasonograhic examination using 

Draminski Ultrasound Pregnancy Detector (UPD Draminsky 

PD 032013-EX-1.2), Draminsky Agricultural Engineering Co. 

Inc., Owocowa-Olsztyn, Poland). 

Sample collection and analysis  

Uterine biopsies were harvested at days 28 and day 78 of gesta-

tion through caesarean section for histological and immuno-

histochemical analysis using 4 pregnant animals randomly se-

lected from each group at each instant. The uterine specimens 

were fixed in 10% formaldehyde and stained with Haematoxy-

lin and Eosin (H&E) for histological analysis as described by 

Suvarna et al. (2013). The uterine specimens for the analysis of 

progesterone receptor localization and immunoreactivity were 

fixed in 10% neutral buffered formalin for 24 h followed by 

dehydration in ascending grades of ethanol, cleared in xylene, 
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and embedded in paraffin. Immunohistochemistry was carried 

out on the paraffin-embedded sections of the uterine specimens. 

All staining was carried out according to the manufacturer’s 

instructions for paraffin section and used in line with standard 

protocols as described previously (Franco et al., 2004). Fixed 

tissue molds were cut into sections of 5 µm thick by microtome 

machine and fixed onto poly-lysine coated pre-cleaned im-

munohistochemistry tissue slides (1′x3′x10 mm), deparaffinised 

in xylene, and rehydrated in a graded ethanol series (100%, 

75%, 50%). Inactivation protocol was used to block endoge-

nous biotin and peroxidases according to the manufacturers’ 

instructions. The actions of tissue-specific endogenous peroxi-

dases were inhibited by incubating sections in prediluted 1% 

hydrogen peroxide (RE7101) obtained from Novocastra
TM

 kit 

(Peroxidase Detection System; Product number: RE 7110-K, 

Novocastra Laboratories Ltd, UK) for 3-5 minutes. After wash-

ing 2 times (5 min each) in Tris buffer solution (TBS), pH 7.6 

(0.5 M Tris HCl and 0.15 M NaCl), sections were placed in 10 

mM citrate buffer (pH 6.0) in a microwave oven for 10 minutes 

followed by cooling to room temperature.  

Following the cooling period, sections were again rinsed twice 

in TBS, for 3 min. Protein blocking was achieved by incubating 

with blocking solution (RE 7102) obtained from the Novocas-

tra
TM

 kit for 10 minutes. After blocking, the mouse monoclonal 

primary antibodies for progesterone receptor (PR-AT 4.14-

Ab2764, abcam
®
, UK) with 1:60 dilution, were added to each 

slide and were allowed to incubate overnight in a humidified 

chamber at 4
0
C. Afterwards, sections were again gently rinsed 

in TBS 3 times for 10 minutes each. The sections were then 

incubated for 30 minutes, at room temperature, in 1:300 dilu-

tion of biotinylated polyclonal rabbit-anti-mouse secondary 

antibody (Dako Hamburg, Germany), This was also followed 

by incubation with preformed avidin-biotin-peroxidase com-

plex (TA-060-PBQ, Ultra Vision-Thermo Fisher scientific Co. 

Inc., Waltham, USA) and diaminobenzidine (DAB) chromogen 

(RE 7105) in DAB substrate buffer, Novocastra
TM

 kit (RE 

7106), for 5 minutes each, at room temperature. The sections 

were then washed in running water for 3-5 minutes and then 

submerged for 40 seconds in haematoxylin to counterstain.  

Following haematoxylin staining, slides were dehydrated in 

graded alcohol followed by two rounds of xylene and then 

mounted in DPX mountant (Sigma, Munich, Germany). Sec-

tions of pregnant rat uterus were used as positive control while 

the negative control was obtained by replacing the primary an-

tibody with TBS on an adjacent section for every treated sec-

tion.  

The processed slides were viewed under light microscope using 

the Multiple Headed Microscope; DESC-LN-0100-MG001, 

Vamed Engineering, UK, for the progesterone receptors stain-

ing. Photomicrographs were taken using the Canon IXUS Cam-

era, China, with pixel: 16.5. The staining intensity and the posi-

tive cells were evaluated semi quantitatively and scored visual-

ly by two observers as described by Diest et al. (1996) and 

modified by Vermeirsch et al. (2002).  This involved systemat-

ic and random counting of sampled fields of vision, including 

luminal, glandular, stromal and myometrial epithelia, and the 

percentages of the positive cells were calculated. Negative, 

weak, moderate, strong and very strong positive staining were 

evaluated and scored visually on a scale of 0 to 4 respectively.  

Post operatively, the dams were treated with five per cent (5%) 

acetaminophen injection at 10 mg /kg intramuscular (Cadence 

Pharmaceutical Inc., Ireland) administered daily for 3 days to 

take care of postoperative pain. Long acting, 15% amoxicillin 

(Vetrimoxin®, Ceva Pharmaceutical (Veterinary Health com-

ponent) Inc. Libourne, France) at 20 mg /kg was also adminis-

tered once to each animal after the surgery. 

Results 

The changes in the immunohistochemistry and histological fea-

tures of gravid uteri from dexamethasone treated and control 

groups of the pregnant does and ewes are presented and com-

pared in Table 1 and Plates 1 – 8.  The immunohistochemical 

evaluation of the gravid uteri showed that dexamethasone in-

tensely up regulated the concentration of progesterone receptor 

(PR) in both Yankasa sheep and Sahel goat uteri compared to 

the control groups, but to a lesser extent in goats compared to 

sheep (Table 1). However, the intense progesterone receptor 

concentrations were most expressed in the glandular epithelia 

of the endometrial glands in both species in the second tri-

mester compared to the luminal, stromal and myometrial cells. 

Immunoreactivity for PR was generally localized or limited in 

the nuclei of the positive cells and no staining of cytoplasm was 

observed.  

 

Table 1. Comparative effects of dexamethasone on uterine progesterone receptor concentrations and immunoreactivity in pregnant 

sheep and goat 

  

Endometrium  

 

  Group* 

First trimester (day 28)  Second trimester (day 78) 

Sheep Goat  Sheep Goat 

Luminal NDT 2+ 2+  2+ 2+ 

 DTT 2+ 2+  4+ 3+ 

Glandular NDT 2+ 2+  2+ 2+ 

 DTT 3+ 3+  4+ 3+ 

Stromal NDT 2+ 2+  2+ 2+ 

 DTT 2+ 2+  3+ 3+ 

Myometrium NDT 0 0  1+ 1+ 

 DTT 0 0  1+ 1+ 
NDT – Non dexamethasone treated  

DTT – Dexamethasone treated 
*N – 4 for each group 
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Plate 1. Photomicrograph of cross section of gravid uterus of dexamethasone 

treated Sahel Doe during first trimester (day 28).  
Note the underdeveloped tubular endometrial glands (thick arrows) in the com-

pact stroma (thin arrows) and thin myometrum (short thin arrow) (H & E x 100) 

 

 
Plate 2. Photomicrograph of cross section of gravid uterus of Sahel Doe (Con-

trol) during first trimester (day 28).  

Note the abundant normal developing tubular glands (long arrows) in compact 
stroma (long thin short arrow) and thin myometrum (short thin arrow) (H & E × 

100) 

 

During first semester, staining intensity for progesterone recep-

tors was strongly positive (3+) in dexamethasone treated group 

in the glandular epithelium than in other parts of the uterus but 

moderate (2+) in luminal and stromal epithelium and absent (0) 

in myometrium in Yankasa sheep. Staining intensity for proges-

terone receptor during this period in the control group of Yan-

kasa sheep was moderate (2+) in all parts of the uterus except 

myometrium where the staining intensity was absent (0). Simi-

lar results were observed in Sahel goats uteri. 

In the second trimester, dexamethasone treatment resulted in 

very strong intensity (4+) for progesterone receptor in the glan-

dular and luminal epithelium, strong (3+) stromal epithelium 

and trace or weak (1+) in the myometrium in sheep. In dexame-

thasone treated goats, the immunoreactivity remained at the 

level of strong (3+) in all parts of uterus during the second tri-

mester, except myometrium where the intensity was trace or 

weak (1+). The progesterone receptor staining of the uterine 

endometrial glands was comparatively more intense in dexame-

thasone treated sheep than in dexamethasone treated goat. 

Staining intensity for progesterone receptor during this period 

in the control group of both species was moderate (2+) in all 

parts of the uterus except myometrium where the staining in-

tensity was trace or weak (1+). 

The changes in the histological features indicate that although 

the endometrial glands were clustered in the stroma in all the 

groups, the density and distribution in terms of size and number 

of the glands varies among the species and the treatment and 

non – treated groups. In first trimester, the endometrial glands 

growth and proliferation were attenuated by dexamethasone in 

both species. In Sahel goat, the endometrial glands were under-

developed in dexamethasone treated group (Plate 1) compared 

to the control (Plate 2). Similarly, in Yankasa sheep, the endo-

metrial glands in dexamethasone treated groups were less fewer 

in number and less developed and some appeared dragged 

(Plate 3) compared to control (Plate 4).  

 

 
Plate 3. Photomicrograph of cross section of gravid uterus of dexamethasone 
treated Yankasa Ewe during first trimester (day 28).  

Note the endometrial glands (thick arrows) which appeared dragged in the 

compact stroma (thin arrow) and thin myometrum (H & E x 100) 

 

 
Plate 4. Photomicrograph of cross section of gravid uterus of Yankasa Ewe 

(Control) during first trimester (day 28).  
Note the numerous emerging endometrial glands (long arrows) in compact 

stroma (short arrow) and thin myometrum (thin long arrow) H & E × 100 

 

The glands were separated by vast expanses of stromal matrix. 

During second trimester, although the endometrial glands ap-

peared hypertrophied and dilated, they appeared to be fewer in 

number per unit area in the dexamethasone treated goats com-

pared to control. In the control (non – treated) group, the endo-

metrial glands were more numerous, hypertrophied and cysti-

cally dilated and appeared to be at maximal secretory activity. 

In sheep, similar trends were observed with more severe conse-

quences. In the dexamethasone treated sheep, in addition to 
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being fewer in number per unit area, the endometrial glands 

appeared atypical and dragged with out-pouching (Plate 7), 

while in the non – treated control group, the endometrial glands 

appeared normal (Plate 8). 
 

 
Plate 5. Photomicrograph of cross section of gravid uterus of dexamethasone 

treated Sahel Doe during second trimester (day 78).  
Note hypertrophied, dilated endometrial glands (long thin arrows) which ap-

peared fewer per unit area in the loose stroma (long thick arrow) and thick 

myometrum (short thick arrow) (H & E x100) 

 
Plate 6. A photomicrograph of cross section of gravid uterus of Sahel Doe 

(Control) during second trimester (day 78).  

Note numerous hypertrophied, cystically dilated endometrial glands (thick 
arrows) in loose stroma (thin short arrows) and thick myometrum (thin long 

arrow) H & E × 100 

 
Plate 7. A photomicrograph of cross section of gravid uterus of dexamethasone 
treated Yankasa Ewe during second trimester (day 78). 

Note the clustered cystically dilated glands some of which appeared atypical 

and dragged with outpouching (thin arrows) in loose stroma (short thick arrow) 
and thick myometrum (thick long arrow) H & E × 100 

 
Plate 8. Photomicrograph of cross section of gravid uterus of Yankasa Ewe 
(Control) during second trimester (day 78).  

Note the abundantly clustered hypertrophied, cystically dilated endometrial 
glands (thin long arrows) in loose stroma (thin short arrow) and thick myome-

trum (thick arrow) H & E × 100 

 

The myometrium and endometrial stroma were unaffected by 

dexamethasone treatment in both species. In general, the my-

ometrium appeared thicker in second trimester (Plates 5 – 8) 

compared to first trimester (Plates 1-4) in both species in the 

treatment and control groups. On the other hand, the endome-

trial stroma appeared compact throughout the first trimester and 

later became loose during second trimester in both species in 

the treatment and control groups. 

Discussion  
The immunohistochemical evaluation of the effects of dexame-

thasone on the gravid uteri showed that the progesterone recep-

tor staining patterns are of similar trend in both species. Alt-

hough the study identified no inhibitory effect of dexame-

thasone on PR expression in sheep and goats, PR expression 

intensity in sheep was stronger compared to that of the goats. It 

is shown that dexamethasone up regulated the concentration of 

PR in both sheep and goat uteri and that the progesterone recep-

tors are confined to epithelium nuclei of the uterine tissues.  

The effects of progesterone are mediated by its nuclear receptor 

(Cha et al., 2012; Wetendorf and Demayo, 2012), hence the 

regulation of PR genes is critical to progesterone responsive-

ness of the uterus and thus the maintenance of uterine quies-

cence during pregnancy. However, diminished progesterone 

concentration predisposes to abortion (Milgrom et al., 1973; 

Chandler et al., 2008). One conserved function of steroid hor-

mone receptors is that they auto-regulate the expression of their 

own genes (Schmidt and Meyer, 1994). In general, hormone 

receptors are regulated both by their own ligand (homologous 

regulation) and by other regulatory molecules (heterologous 

regulation). Glucocorticoids are known to be involved in the 

heterologous up-regulation of several hormone receptors 

(McDonald et al., 1987). Dexamethasone being a synthetic glu-

cocorticoid may have played the similar role in sheep and goats 

in this study as the data showed higher expression of PR in the 

dexamethasone treated pregnant uterus of sheep and goats 

compared to their respective control groups.  

The PR up regulation by dexamethasone is shown to be in-

creased with advanced pregnancy in both species in this study. 

The intensity of PR response in the two species differs with 
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higher tendency in sheep uterus compared to goats, the more 

intense PR up regulation observed in dexamethasone treated 

sheep compared to goats could also be as a result of compensa-

tory mechanism response in an attempt to increase progesterone 

sensitivity as dexamethasone has been reported to decrease 

progesterone levels in pregnant mice (Ahmadabad et al., 2016). 

Receptors are typically up regulated when the concentration of 

a particular hormone is very little in order to increase their sen-

sitivity and the chances of interacting with that hormone. 

With regards to histological features, the endometrial gland 

growth and proliferation were inhibited by dexamethasone in 

both species compared to control with more severe effects in 

sheep. This decrease may contribute, in part, to the decrease 

birth weight commonly reported to be associated with dexame-

thasone treatment. The mechanism of endometrial gland growth 

restriction could be due to increase PR concentration which 

directly enhanced progesterone activities in the uterine tissue. 

The effects of progesterone and oestrogen on uterine prolifera-

tion have been well documented (Cha et al., 2012; Cooke et al., 

2012; Wetendorf and Demayo, 2012; Davoudi et al., 2015; 

Vahrenkamp et al., 2018). While oestrogen tends to stimulate 

uterine growth and proliferation, progesterone works towards 

inhibition.  

The inhibitory effect of dexamethasone on endometrial gland 

growth and proliferation in sheep and goats in this study was 

probably mediated through PR reflecting dexamethasone cross-

talk with PR as asserted by Nanjappa et al. (2015). The down 

regulation of endometrial glands in both species limited foetal 

growth and intrauterine growth restriction as widely reported to 

be associated with dexamethasone treatment. This is because 

endometrial glands secretions also serve as other foetal nutrient 

source (Burton et al., 2002; Justyna and Thomas, 2014; Jones et 

al., 2015). 

The difference in PR immunoreactivity and histological chang-

es observed in the two species implies interspecies difference in 

response to dexamethasone. The decrease in endometrial glands 

proliferation has the potential to decrease birth weight in both 

species. As shown in the present study, Yankasa sheep is more 

susceptible compared to Sahel goats. These findings open up 

new idea that intra uterine foetal growth restriction and de-

crease foetal birth associated with dexamethasone treatment 

may have their origin in dexamethasone induced uterine gland 

dysfunction. Therefore, dexamethasone should be used with 

caution in pregnant subjects, particularly in ovine species. 

Conclusion 

Repeated dexamethasone treatment during gestation decreased 

endometrial gland growth or proliferation and up regulated PR 

in both species. This was however, more in sheep. There was a 

decrease in foetal weight and retardation in the growth of the 

foetus. This is detrimental to production, because it could cause 

stunted growth in neonates and likely death. This study sug-

gests that intra uterine foetal growth restriction and decrease 

foetal birth associated with dexamethasone treatment may have 

their origin in dexamethasone induced uterine gland dysfunc-

tion. Therefore, dexamethasone should be used by a profession-

al in a rational manner to avoid iatrogenic effect. 
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