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Abstract: 
Background: The Sertoli cells have special adhesive junction called ectoplasmic specialization make the adhesion between the 

Sertoli and germ cells ,there are also adhesive proteins which are produced under Follicle stimulating hormone and 
testosterone hormone control ,these junctions are important in translocation of germ cells through the epithelium 
toward the lumen .  

Objective: To study the effect of hormonal male contraception on Sertoli-germ cell interaction. 
 
Materials & Methods: 20 adult male albino mice mus musculus  were used and divided into two groups :treated and control 

groups ; the treated group include 10 mice receive weekly intramuscular injection of 10 mg/kg of medroxyprogesterone 
acetate (as hormonal male contraception) and testosterone enanthate to keep testosterone level within physiological 
level ,while control group receive 0.1 ml of normal saline . 

Results: The histological examination of treated testes reveal disorganization of the seminiferous epithelium with loss of 
adhesion between cells and some cells are sloughed into the lumen with formation of gap around the germ cells due to 

shrinkage of Sertoli cells. 
Conclusions: Hormonal male contraception affects the production of adhesive proteins between sertoli and germ cells with 

disorganization of Sertoli cell cytoskeleton which leads to spermiation failure and germ cell sloughing and detachment. 
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Introduction: 

orphological studies of the testis have 

identified that there are three types of 

junctions found in the cells of the seminiferous 

tubules are occluding junction , anchoring junction 

and  Communicating gap junction [1].  

The seminiferous epithelium contains an 

architecturally unique type of cell –cell junction 

termed as Ectoplasmic specialization (ES) [2] as 

shown in the (Figure 1). 

 

 

 

 

 

 

                                                                                                                                                                                                                                             

 

 

 

 

 

Figure (1): Position of ectoplasmic specializations in the seminiferous epithelium of the testis. (A) Ectoplasmic 

specializations are present only in Sertoli cells and occur apically at sites of adhesion to spermatids and 

basally at sites of adhesion to neighboring Sertoli cells. (B, C) Typical appearance of ectoplasmic 

specializations in transmission electron micrographs. The structures consist of the plasma membrane of the 

Sertoli cell, a layer of actin filaments and a cistern of endoplasmic reticulum (E.R.).  
(2)
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Ectoplasmic Specialization (E.S) is considered to 
be an adhesion junction .As developing spermatids 

mature and elongate, E.S. are formed in  Sertoli cells 

adjacent to spermatid heads, this site of adhesion 

between germ cell and Sertoli cell is disassembled as 

part of the process by which spermatids are released 

in the tubular lumen [3], these junctions are also 

believed to be fundamental in the maintenance of 

adhesion between neighboring Sertoli cells near the 

base of the epithelium to forms the bases of blood –

testis –barrier [4] .  

One of the functions of the ectoplasmic 

specialization (E.S) may be due to facilitation of 
translocation of elongated spermatids through the 

epithelium. At the completion of elongation, E.S is 

removed during spermiation [5]. 

The molecules reported to be involved in E.S 

include actin [6], Vinculin [7], actinin [6], Fimbrin [8] 

and espin [9], and the only transmembrane adhesion 

molecule known to be present is integrin [10, 11].  

FSH is responsible for the alignment of the actin 

and vinculin filaments of the Sertoli cell cytoskeleton 
[12], which are needed for testosterone dependant 

adhesion between Sertoli cell and spermatids [13].  
The functional role of integrin in the 

seminiferous epithelium is based on the 

disappearance of integrin concurrent with turnover of 

E.S [14], when spermatocytes translocate from the 

basal to the adluminal compartment, integrin 

expression disappears and then subsequently 

reappears [11]. Also the disappearance of integrin has 

been shown to coincide with disassembly of the 

apical ES and spermatid release into the tubular 

lumen [10].  

Materials & Methods 

1. The Animals: Twenty adult male albino mice 
Mus. musculus were used in the project were 

divided into the following groups: 

Control group: The number of the animals in this 

group was ten, this group received 0.1ml normal 

saline by intramuscular injection with syringe of 

1ml Treated group: The number of the animals in 
this group was also ten .These animals received 

weekly intramuscular injections of 10 mg/kg 

Medroxyprogesterone acetate (MPA) and 10 mg/kg 

of Sustanon. Each animal received four doses and 

then scarified. 

All animals in this study were dissected under 

anaesthesia using chloroform. When the animals 

were anaesthetized and while the heart was still 

beating, a T-shaped abdominal incision was done and 

the right testis was removed. 

2. The Hormones: The following hormones were 

used during the treatment: 
A-Medroxyprogesterone acetate (MPA) is synthetic 

progesterone structurally related to progesterone 

given by weekly intramuscular injection in a dose 

of 10mg/kg as a long acting contraceptive which 

will suppress both FSH and LH and subsequently 

testicular testosterone [15]. 

 B-Sustanon 100 mg/ml contains: Testosterone 

propionate 20 mg, Testosterone phenyl propionate 

40 mg, Testosterone isocaproate 40 mg. 

The dose of Sustanon that was used in the 

experiment was weekly intramuscular injection of 10 
mg/kg to keep the animals within physiological level 

of testosterone. 

 

Results: 

The lumen of most of the seminiferous tubules of 

control testes were filled with sperms (Figure2), 

while those of treated testes were devoid from sperms 

The histological examination of treated testes stained 

with haematoxylin & eosin show the seminiferous 

epithelium which was disorganized , disrupted with 

loss of cellular cohesions , and showed arrested 

,degenerated spermatogenic cells, there was a wide 
rim or gap of extracellular spaces between the germs 

cells and the surrounding cytoplasmic extensions of 

Sertoli cells probably caused by shrinkage of both 

cells .(figure 3,4 )  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure (2): Transverse section of seminiferous 

tubules of animal of control group shows the 

normal cellular cohesions with the presence of 

sperms inside their lumen (open arrow). 

[stained with H&E. 600X] 

 

Figure (3): Seminiferous tubules of treated testis show 

the disruption of germ cell cohesions with the 

appearance of spermatids that are degenerated and 

sloughed into the lumen (arrow heads). [stained with 

H&E. 400X].  
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But some of seminiferous tubules contained normal 

spermatids or immature germ cells due to their 

detachment or sloughing from the seminiferous 

epithelium, the lumen also contained large amount of 

spermatogenic debris. (Figure 5, 6, 7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (4): Seminiferous tubules of treated 

testis show the extracellular rim or gap 

around the germ cells (arrow heads) and the 

degenerated germ cells (open arrows). 

[stained with H&E. 400X]. 

Figure (5): A lumen of seminiferous tubule of 

treated testis demonstrates the degenerated 

acidophilic germ cells (arrow), detached 

spermatids (open arrows), cytoplasmic debris 

(filled triangles), apoptotic bodies and 

intraepithelial vacuolation (arrow head). 

[stained with H&E. 600X]. 

Figure (6): A lumen of seminiferous tubule 

of treated testis contains cytoplasmic 

debris, apoptotic bodies (arrow heads), 

degenerated inculcated cell (open arrow), 

degenerated spermatids and seminiferous 

fluid that is not reabsorbed (arrow). 

[stained with H&E. 400X] 

Figure (7): A lumen of seminiferous 

tubule of treated testis shows the 

sloughing of spermatids into the 

lumen (open arrow). [stained with 

H&E. 400X]. 
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Discussion: 

The suppression of either FSH or testosterone led 

to 10-16% of spermatids failing to spermatid, 

however the combined suppression of FSH and 

testosterone for the same period (1 week) led to a 

striking degree of spermiation failure, with half of the 

mature spermatids being retained [16].  

The spermiation failure is an early event during 

spermatogenic suppression followed by spermatid 

degeneration and sloughing then degeneration of 

primary spermatocytes [16]. 
The retained spermatids have no ectoplasmic 

specialization attached to them as suggested by [17]. 

But the ectoplasmic Specialization (E.S.) were 

present in the seminiferous epithelium even when 

exposed to long time of gonadotropin suppression 

and the formation and recycling of these structure 

remain relatively normal , suggesting that the process 

of detachment is not due to the absence of E.S [18].  

Adult rat hypophysectomy promotes disorganization 

of E.S, and of actin and vinculin distribution [19]. The 

finding that the E.S structures are present during 
hormonal suppression raised the question that why 

round spermatids detached from the Sertoli cell. 

There may be a deficiency in adhesive structure that 

normally formed between round spermatid and 

Sertoli cell E.S. [18]. The α6β1-Integrin could be one of 

the cell adhesion molecules (14), also N. Cadherin is 

actively involved in spermatid- Sertoli adhesion , the 

production of N-cadherin by Sertoli cell and the 

binding of spermatid to Sertoli cell is stimulated in 

synergistic manner by testicular testosterone  and 

FSH [20], that are suppressed by MPA 

(medroxyprogesterone acetate).  
The intermediate filaments of the Sertoli cells 

normally are centered on the nucleus, where they 

apparently terminate in the nuclear envelop and 

radiate to the plasma membrane, apically often a 

close association with microtubules is seen. Both in 

rat and human, changes in cell shape during 

spermatogenic cycle are associated with 

redistribution of intermediate filaments, these 

changes are hormone dependant (Vimentin 

phosphorylation subsequent to FSH stimulation), 

Vimentin filaments shortened at the stage of 
spermiation [21].  

Suppression of testicular testosterone leads to 

degradation of vimentin filaments with collapsing of 

vimentin cytoskeleton around Sertoli cell nuclei at all 

stages of the spermatogenic cycle [22], retraction of 

the Sertoli cell processes, germ cell detachment [23].  

Spermiation may provide positive signals to the 

Sertoli cell to continue with spermatogenesis, and 

when there is spermiation failure so these signals 

gradually decline and then round spermatids 

sloughing begin [24].  

So it appears so clear that how 
Medroxyprogesterone acetate causes gonadotropin 

suppression FSH and LH with subsequent testicular 

testosterone which disrupt the adhesive junctions 

between the germ cells and Sertoli cells through the 

disorganization of ectoplasmic specializations and 

through the deficiency of FSH and testosterone 

dependant adhesive proteins that explain the 

sloughing or detachment of round spermatid from the 

Sertoli cells to be seen within the seminiferous 

tubules lumen and also explain the wide extracellular 

spaces between Sertoli cells and germ cells.  

 

References: 

1-Byers-J; MacCalman-C& Blaschuk-O: Sertoli 
cell adhesion molecules and the collective 

organization of the testis. In: The Sertoli cell, edited 

by Russell-LD, and Griswold-MD, Clearwater, FL: 

Cache River, 1993; pp 461-476. 

2-Vogl-A; Pfeiffer-DC & Redenbach-DM: 
Ectoplasmic Specialization in mammalian Sertoli 

cells: influence on spermatogenic cell. Ann NY. 

Acad .Sci., 1991; 637: 175-202. 

3-Russell-LD: Observation on the rat Sertoli 

ectoplasmic specialization in their association with 

germ cells of the rat testis. Tissue Cell, 1977; 9: 
475-498. 

4-Pelletier-RM& Byers-SW: The Blood - Testis - 

Barrier and Sertoli cell junction: structural 

consideration. Micro Res Tech, 1992; 20: 3-30. 

5-Russell-LD: Role in spermiation. In: Russell-LD; 

Griswold-MD. (eds). The Sertoli cell. Cache River 

Press, Clearwater, 1993; pp 269-304. 

6-Franke-WW; Grund; Finka; Weber-K & 

Zentgraf-H: Location of α-actinin the 

microfilaments bundles associated with the 

junctional specialization between Sertoli cells and 

spermatids. Biol Cell, 1978; 31:7-14. 
7-Pfeiffer-DC & Vogl-AW: Evidence that vinculin is 

co-distributed with actin bundles in ectoplasmic 

specialization of mammalian Sertoli Cells. Nat. 

Rec., 1991; 231; 89-100. 

8-Grove-BP & Vogl-AW: Sertoli cell ectoplasmic 

specialization a type of actin - associated adhesion 

junction. J. Cell Sci, 1989; 93: 309-323. 

9-Bartles- JR; Wierda- A & Zheng-L: 

Identification and Characterization of espin ,an 

actin -binding portein locally to the F.actin -rich 

junctional plaques of Sertoli cell ectoplasmic 
specialization .J.cell Sci.,1996 ;1229-1239. 

10-Palombi-F; Salanova-M; Taron-G; Garini-D & 

Stefanini-M: Distribution of â1- integrin subunit in 

rat seminiferous epithelium. Biol. Reprod.  , 1992; 

47: 1173-1182. 

11-Salanova-M; Ricci-G; Palompi-F; Groassi-S & 

Stefanini-M: Junctional contacts between Sertoli 

cells in normal and a spermatogenesis rat 

seminiferous epithelium contain 61 integrin and 
their formation is controlled by FSH. Biol. Reprod, 

1998; 58: 371-378. 

12-Cameron-DF; Muffly-KE & Nazian-SJ: 

Reduced testostorone during Puberty results in a 
midspermiogenic Lesion. Proc. Soci. Exp. Biol. 

Med., 1993; 202: 457-464. 



Effect of Hormonal Male Contraception on Sertoli-germ Cell Interaction in Albino-mice Testes   Abd Al-Jabber F Hussein 

 

 

                                                                                    205                      Iraqi J. Comm. Med., July, 2009 22 (3) 

13-Muffly-KE; Nazian-SJ& Cameron-DF: Effect 

of FSH on the junction related Sertoli cell 

cytoskeleton and daily sperm production in 

testosterone treated hypophysectomized rats. Biol. 

Reprod., 1994; 51: 158-166. 

14-Salanova-M; Stefanini; Decurtis-I & Palompi-

F: Integrin 6لâ1 receptor is localized at specific 

sites of cell -to-cell contact in rat seminiferous 

epithelium. Biol. Reprod., 1995; 52: 79-87. 

15-Martindale: The extra pharmacopoeia, thirty first 

edition Volt .2, pp 1495-1510.The royal 
pharmaceutical society, 1996. 

16-Kazuo Saito; O’Donnell-L; Robert-I; 

McLachlan & David-M: Spermiation failure is a 

major contributor to early spermatogenic 

suppression caused by Hormone withdrawal in 

Adult rats. Endocrinology, 2000; Vol.141, No.8, 

2779-2785. 

17-Wine-RN & Chapin-RE: Adhesion and signaling 

protein spatiotemporally associated with 

spermiation in the rat. A. Andro, 1999; 20: 198-

213. 

18-O’Donnell-L; Peter-G; Stanton; James-R; 

Bartles & David-M:  Sertoli Cell Ectoplasmic 

Specialization in the seminiferous epithelium of the 

testosterone suppressed adult rat. Biol. Reprod., 

2000; 63: 99-108. 

19-Muffly-KE; Nazian-SJ& Cameron-DF: Junction 

related cytoskeleton in testosterone treated 

hypophysectomized rats. Biol. Reprod., 1993; 49: 

1122-1132. 

20-Perrymark-J; Stanton-PG; Loveland-KL; 

McLachlan-RI & Robertson-DM: Hormonal 

dependancy of N. Cadherin in the binding of round 

spermatids to Sertoli cell. Endocrinology, 1996; 

137: 3877-3883. 

21-Aumuller-G; Schulzec & Viebahn-C: 
Intermediate filaments in Sertoli cell 

.Micros.Res.Tech.1992; Jan 1; 20(1):50-72. 

22-Matthew-D; Show; Mathew-D; Anway; Janet-
S; Folmer & Barry-R: Reduced Intratesticular 

testosterone concentration alters the polymerization 

state of the Sertoli cell intermediate filament 

cytoskeleton by degradation of Vimentin. 

Endocrinology, 2003; Vol. 144, No. 12 5530-5536. 

23-Lee-J; Richburg-JH ; You kin-SC; younkin-

SC; Shipp-EB ;Meistrich-ML & Boekelheide  : 
The Fas system, a regulator of testicular germ cell 

apoptosis, is differentially up regulated in Sertoli 

cell versus germ cell injury of the testis. 

Endocrinology, 1999; 140: 852-858. 

24-Sigillo-F; Pernod-G; kolodei-L&Benahmed-M: 
Residual bodies stimulate rat Sertoli cell 

plasminogen activator activity. Biochem. Biophys. 

Res. Commun, 1998; 250: 59-62.  

_________________________________________ 
Department of Anatomy College of Medicine Al-

Mustansirya University 

 

 

 

 

 


