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ABSTRACT The effect of Depot Medroxy Progesterone Acetate (Depo Provera- DMPA) at the dose of 1mg/animal/day for 30 
on testis and pituitary gland in Indian palm squirrel Funambulus pennanti has been studied. The treatment caused 

significant changes in ultra structural and Biochemical parameters. The changes seen in testis were damage to Golgi, early cap and late 
cap phase spermatid as well as spermatogonial cells. The treatment also revealed pronounced effects on two Gonadotrophs; FSH and LH 
as well as Lactotrophs (PRL). The changes in anterior Pituitary include significant reduction in number and size of gonadotrophic cells, 
secretory granules, regression of RER and Golgi vesicles. DMPA also caused decrease in Acid and alkaline phosphatases, slight decrease in 
Citric acid content, significant decrease in total proteins and increase in fructose content. The ultra structural and Biochemical changes were 
correlated as the cellular degeneration is responsible for decrease in the activity of marker enzymes. Thus overall result suggested a strong 
anti-androgenic effect of DMPA.

INTRODUCTION
Depot Medroxy Progesterone Acetate is an anti-androgenic 
and anti-gonadotrophic drug, arrests spermatogenesis and 
can be used as an effective male contraceptive. It is a synthetic 
steroidal hormone and it has a close structural similarity to 
natural progesterone. Depot Medroxy Progesterone (Provera, 
Upjohn) was administered to adult male squirrels, Funam-
bulus pennanti for 30 days(1mg/animal/day) and its effect on 
testis and pituitary gland was studied at ultrastructural and 
Biochemical levels. Long term treatment of males with proges-
terone and synthetic progestin has been shown to inhibit sper-
matogenesis.(Ericsson and Dutt, 1965; Coutinho et.al, 1966; Kar 
et. al,1967; Rao et al. 1995) and lower the testosterone levels 
(Gordan,1970). However, correlative studies on ultrastructure 
of pituitary and bio-chemical values have not yet been studied 
hence we have examined in male squirrels the effect of pro-
gesterone, DMPA on spermatogenesis by light microscopy and 
Electron microscopy as well on its marker enzymes through 
biochemical estimation.   

The specific objective of the study is to determine which stages 
of spermatogenesis are affected by the treatment and the nature 
of possible cytological changes in germ cells, Sertoli cells and 
Gonadotrophic cells.

MATERIAL AND METHODS 
Drugs
Depot Medroxy Progesteron Acetate (DMPA) injection (Upjohn 
USA). Olive oil was used as dissolving agent and also used for 
control animals in equal volume.

Animals
A set of 12 adult male squirrels weighing between 100 to 150gms 
were trapped alive in and around Nagpur City during the breed-
ing period from January to July, 2011 (Reddi and Prasad, 1968). 
They were fed in the morning and in the evening daily with the 
soaked grams, chappatis, breads, cooked rice, dal, fruits, vegeta-
bles, ground nuts and water. The animals were housed at con-
stant temperature (28±2ºC) and relative humidity (60±10%) with 
a 12h light: 12h dark cycle. 

Treatment
One week after arrival, male squirrels were assigned to DMPA 
treatment. The control animal received same amount of olive oil 
(Table-1). 

TABLE-1:  Experimental Design 

Number of animals 
and sex Treatment Dose mg/

Kg BW Route Duration 

6 males (control) Olive oil E.V. I.M. 30 days 

6 males (Experimental) DMPA 1mg daily I.M . 30 days 

Abbreviations: E.V. = Equal volume, I.P. = Intramuscular, B.W. = 
Body weight 

The animals were sacrificed using chloroform 24 hrs after the 
last day of experiment . Immediately, testes were excised. The 
left testes was used for Ultrastructural testes and right testes 
was used for biochemical parameters. Similarly pituitary gland 
was fixed for Ultrastructural studies.

Table-2 Effect of 1mg daily for 30 days treatment on bio-
chemical parameters of Indian Palm Squirrel (Values are 
mean + SE. Figure in parentheses are number of animals 
used).

Treatment Acid 
Phosphatase

Alkaline 
phosphatase Proteins

Control (6) 0.83+ 0.09 0.74+0.19 6.41+0.18

1mgDMPA daily 30 
days(6) 0.74+0.05 0.54+0.04** 5.26+o.32*

*P< 0.05. **p< 0.01

Fig.1: Seminiferous epithelium from vehicle-treated control. 
Note spermatocytes (Sp), Golgi phase spermatid (Gs), cap 
phase spermatid (Cs), elongated spermatid (Ls), differenti-
ated spermatozoa (S) and residual bodies (R) X 2500.
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Fig 2: Basal portion of seminiferous tubule from the vehicle-
treated control. Note myoid cell (my) and the fine interlac-
ing filaments (If) arranged in parallel lamellae. The basal 
Sertoli cell cytoplasm shows presence of all normal cellu-
lar organelles – mitochondria (m), smooth coated vesicles 
(sv),  smooth surfaced tubules (st), mylinated mitochondria  
(mm), lipid droplets (L) and membrane limited lysosome 
(Ly) X 6000.

Fig 3: (Inset) Seminiferous tubule from animals treated with 
1 mg DMPA for 30 days. Note thick lamina propria, reduced 
number of spermatogonia, round vacuolated spermatocyte 
with peripheral fragmented nuclear material (arrow) and 
darkly stained spermatid present in hallow spaces (arrow 
head)  X 8000.

Fig. 4: Sertoli cells from 1mg DMPA daily treatment for 30 
days. Note an intense lysosomal activity (Ly) with many vac-

uoles (V) X 8000.

Fig.5: - A low power electron micrograph of pars distalis af-
ter 1mg DMPA treatment daily for 30 days showing LH, FSH 
and STH cells. Prevalence of hypertrophied mitochondria 
(m) as well as depletion   in the secretory granules (SG) is  a 
common sight. PRL cells shows indented nuclei and concen-
trically arranged rough endoplasmic reticulum (RER)X2500.  

Fig 6:- Electron micrograph highlighting part of the prol-
actin cell following 30 days treatment. The cisternal mem-
branes of the rough endoplasmic reticulum (RER) appear 
diffuse, dilated and engorged with secretion. Degenerative 
changes in the enlarged in the mitochondria are visible 
X8000.
 
DISCUSSION 
DMPA treatment for 30 days daily has resulted into arrest of 
spermatogenesis at round spermatid stage revealing the dis-
organization and disintegration of seminiferous epithelium, 
sloughing off of apoptotic cells into testicular lumen as de-
scribed by earlier workers like Ericsson et al, 1964; Ericsson 
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and Dutt, 1965; Russel and Grisworld, 1993; Meistrich and Van 
Beek, 1993; Volkmann et al. 2011; Nurmio et al. 2012 after the 
progestagen treatment and appearance of large vacuoles due to 
cytolysis in the germinal epithelium, an indication of androgen 
deprivation (Russel and Clermont, 1977 ; Jeff et al. 1988; Kerr et 
al. 1993). 

Ultrastructural studies similarly showed damage to Golgi phase 
spermatids, late Cap phase spermatids and spermatogonial cells 
as well as prominent changes in the organelles responsible for 
energy generation from the mitochondria. The evidence of im-
paired FSH secretion is provided by the Sertoli cells The degen-
erative changes like hypertrophied mitochondria and absence 
of smooth endoplasmic reticulum were observed in the apex of 
Sertoli cell, which is the seat of ABP secretion.  Similiar changes 
were also seen in biochemical parameter (Hansson et al. 1976; 
Gunsalus et al. 1980; Clermont et al. 1993; George and Wilson, 
1994; Guraya, 2001; Felig and Frohman, 2001; Bolander Jr. 2004). 
The most important lysosomal enzyme in mammalian testis is 
acid phosphatases and alkaline phosphatases, as they have a 
role in differentiation of spermatogenic stages. We have found 
slight or significant decrease in acid phosphatases and alkaline 
phosphatases activities. This may be due to the inhibitory action 
of DMPA on enzyme activities (Neimi and Kormano, 1965). Thus 
the present findings provide evidence that DMPA acts directly 
on testes through pituitary gland altering their histology, ultras-
tructurally and biochemically.
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