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ABSTRACT
Impacts of cryptorchidism and dexamethasone (Corticosterone analogue drug) as forms of stressors on the 
testicular integrity of adult wistar rats were investigated in this study. Several forms of stressors had been implicated 
in male infertility as the hallmark consequence of hormonal dysfunction, primary spermatogenic failure, 
ejaculatory disorders, and obstruction and testicular dysfunction. Adult wistar rats were exposed to unilateral and 
bilateral cryptorchidism respectively; Two groups of Five (5) animals of the exposed, were treated with 10 mg/kg 
body weight of dexamethasone. The administration of dexamethasone was done for a period of seven (7) days 
following unilateral and bilateral cryptorchidism exposure. The animals were euthanized by cervical dislocation 
and testes exposed following midline abdominal incision. The right caudal epididymis was ligated for sperm 
analysis and the left testes fixed in Bouin's fluid for histological analysis. Significant reduction in the sperm motility, 
sperm count and abnormal sperm morphology characterized animals exposed to both unilateral and bilateral 
cryptorchidism. Spermatogonia degeneration, distortion in the spermatogonia lineage differentiation and abnormal 
widening interstitial spaces form the typical features of the cryptorchids testes group and cryptorchids testes group 
exposed to dexamethasone administration. However, control animals maintained the testicular integrity and the 
characteristic sperm analysis. Therefore, cryptorchidism and dexamethasone exposure contribute to the form of 
stressors that destruct spermatogonia population linage with consequent alteration in sperm characteristics causing 
increased in defective spermatozoa, promoting infertility among male.    
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INTRODUCTION corticosteroids, steroid hormones that exact their 
Male infertility has been attributed to a variety of causes actions on cells by binding to the glucocorticoid 
such as hormonal dysfunction, spermatogenic failure, receptor (GR) thereby formed an activated GR complex 
ejaculatory disorders, obstruction and testicular that up-regulates the expression of anti-inflammatory 

( 2 ) proteins and represses the expression of pro-dysfunct ion and scrota l  temperature  .  
(12,13)Cryptorchidism as part of testicular dysgenesis inflammatory proteins . Dexamethasone is a 

syndrome is related to genetic (trisomy), hormonal synthetic glucocorticoid whose potency to suppress the 
(defect in androgen action), and anatomical factors, immune system is 20-30 times greater than that of 
with common defect in spermatogenic processes as hydrocortisone and binds strongly to the glucocorticoid 

( ) receptor than cortisol and had been implicated in consequence . Several studies had linked 
(13,14)cryptorchidism with reduced fertility and testicular overproduction of reactive oxygen species . This 

(5,6,7,8) study is therefore designed to investigate the cancer due to increased intra-abdominal pressure . 
cytoarchitecture of the testis following exposure to two High intra-abdominal temperature in cryptorchid testis 
(2) major form of stressors; cryptorchidism and generates reactive oxygen species (ROS), causing 
dexamethasone treatment in adult wistar rats.oxidative stress and disrupt spermatogenesis 

(9)implicated in male infertility . Inability to achieve 
MATERIALS AND METHODSconception after one to two years of regular, 
Experimental Animal: Twenty-Five (25) adult male unprotected intercourse defines infertility and about 
wistar rats with an average weight of 130g±20g were 15% of couples failed to achieve pregnancy within one 
obtained from the Faculty of Basic Medical Sciences year of unprotected sexual intercourse with the male 
Animal Holding, Osun State University, Osogbo. These factor account for about 50% in every 20% of couples 

(10,11) animals were kept in the animal house of the Faculty of .
Basic Medical Sciences, Osun State University. The 
rats were on a daily basis fed with rat feed bought from Glucocorticoids (GCs) as being linked with increased 
Breed feeds and flour mill limited, Olaiye, Osogbo. oxidative stress in the cell and are class of 

1 ,

3,4
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They had access to water ad libitum. Proper aeration was for the period of Seven (7) days following exposure to 
maintained by use of well-spaced and gauzed cages and a cryptorchidism.
hygienic environment was ensured. The animal rooms 
were well ventilated with a temperature range of 25-27 Animals Sacrifice: All animals were euthanized by 
under day/night 12/12 hours photoperiodicity. cervical dislocation twenty-four (24) hours after the last 

administration of dexamethasone, the caudal epididymis 
Experimental Procedure: All protocols and treatment of the animal was excised following abdominal incision 
procedures were done according to the Institutional for semen analysis while the testis was excised and fixed 
Animal Care and Use Committee (IACUC) guidelines in Bouin's fluid for histological examinations.
and in accordance to the Faculty of Basic Medical 
Sciences Ethics Review Committee, Osun State Semen Analysis: To determine the percentage of motile 
University, Osogbo, Nigeria. The animals were selected sperm, a drop of the sperm suspension was drawn using a 
randomly into Five (5) groups of Five (5) animals each rubber Pasteur pipette and placed on a Neubauer 
(n=5), Group 1 (Control) received normal saline, Group 2 chamber, covered by a 22×22 mm cover slip and the 
Unilateral Cryptorchidism (CRX) animals were exposed percentage of motile sperm was evaluated. The 
to surgical procedure for the suspension of the left testis concentration and total count of spermatozoa was 
in the lower abdominal region under controlled hygienic estimated using a Neubauer hemocytometer. A fixed 
anesthesia, Group 3 Bilateral Cryptorchidism (CRX), volume of the sample was withdrawn with a micro-
animals were exposed to surgical procedure for the pipette and delivered onto the edges of Neubauer 
suspension of the both testes in the lower abdominal chamber of hemocytometer. Both chambers of 
region under controlled hygienic anesthesia, Group 4 hemocytometer were scored and the average count was 
received 10 mg/kg body weight of Dexamethasone and calculated. The count was done under a light microscope 

6was exposed to unilateral cryptorchidism (DEX+CRX),  at ×400 magnifications and expressed as ×10^ /ml. 
Group 5 received 10 mg/kg body weight of Moreover, to examine the sperm morphology, a drop of 
Dexamethasone and was exposed to bilateral the sperm suspension was placed on a glass slide and a 
cryptorchidism (DEX+Bi-CRX). smear was prepared. The smear was fixed in ethanol for 1 

h, stained with hematoxylin and eosin, washed, dried, and 
examined with a light microscope at a magnification of 

Unilateral and Bilateral Cryptorchidism: Adult male ×100. Spermatozoa were counted and the percentage of 
wistar rats were used for this experiment. The rats were abnormal sperm determined. Morphologic abnormalities 
anesthetized with chloroform, and a small incision was of spermatozoa were categorized as: Head defect, 
made in the right side of the lower abdominal region. including large, small, amorphous, vacuolated, double 
Following the abdominal incision, testis was drag into the heads or any combination of these, Neck defects, 
lower abdominal region and anchored to the inner lateral including distended/irregular/bent midpiece, abnormally 
abdominal wall by a suture passing through the inguinal thin mid-piece or any combination of these and Tail 
canal. Particular care was taken to avoid any contact with defects, including absent tail, short, multiple, hairpin, 
the testis during the procedure. In bilateral irregular width, or coiled tails, tails with terminal 
cryptorchidism, both testes were suspended in the lateral droplets, or any combination of these. These finding were 
abdominal wall. expressed as percentage (%) of morphological abnormal 

sperm.
Drug Administration: Administration was done oro-
gastrically by the use of oral cannula, 10 mg/kg body Statistical Analysis: All quantitative data were analyzed 
weight of dexamethasone was administered obtained using GraphPad Prism® (version 6) soft-wares using 
from Ladoke Akintola University of Technology ANOVA and Tukey's multiple comparisons test. 
Teaching Hospital Pharmacy Department, Osogbo. The Significance was set at p<0.05*. The results were 
solution was freshly prepared each morning of represented in mean and standard error of mean (Mean ± 

o 
administration and kept at 4 C before use. The SEM) respectively.
administration was carried out each day at about 8.00 am 

RESULTS 

Table 1: Sperm Parameters, showing the sperm concentration, motility and morphology across the groups

TOTAL SPERM COUNT (x10 6/ml) SPERM MOTILITY (%)  SPERM MORPHOLOGY (%)  

GROUPS  MEAN±SEM  MOTILE  NON-MOTILE  NORMAL  ABNORMAL  
CONTROL  121.04 ± 1.57 90.00 ± 2.03 10.00± 2.21 89.50 ± 1.24 10.05 ± 1.24 
CRX 39.80 ± 1.31* 62.50 ± 0.53* 37.50 ± 0.62* 66.25 ± 2.10* 33.75 ± 1.38* 

Bi-CRX 35.00 ± 3.46* 63.45 ± 1.74* 36.55 ± 1.49* 56.07 ± 2.71* 43.93 ± 2.35* 

DEX+CRX  56.00 ± 1.14* 58.80 ± 0.96* 41.20 ± 0.92* 64.50 ± 1.92* 35.50 ± 1.77* 

DEX+Bi-CRX 51.60 ± 2.52* 52.50 ± 0.93* 47.50 ± 1.08* 51.50 ± 2.04* 48.50 ± 2.61* 

 Data were presented as mean and standard error of mean (Mean ± SEM)
 *(P<0.05) – Statistically significant difference when compared across groups.
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Semen analysis: The sperm count, sperm motility and diffferentiation in the spermatogonia from the germinal 
morphology were analyzed after the caudal epididymis epithelium to the adluminal compartment figure 2(A).
of the rats was excised. Table 1 expressed the sperm 
characteristics observed in control animals, Proliferation of Sertoli cells and marked degeneration 
cryptorchids exposed animals and cryptorchid animals of the spermatogia population with the consequent 
treated with the administration of dexamethasone. reduction of the adlunimal compartment spermatocytes 
Sperm concentrations was significantly higher in the characterized the testes suspended in the lower 
control animals, percentage normal motility and abdominal region both in unilateral and bilateral 
morphology were significantly highest compared with cryptorchidism. Increased vacuolation along the line of 
the cryptorchid animals treated with dexamethasone. proliferation and differentiation of spermatogia lineage 
However, sperm characteristics significantly altered in and widening of the adlunimal compartment resulting 
cryptorchid animals compared with the dexamethasone from the loss of spermatogia in animals' testes exposed 
treated, significant reduction in sperm count and to heat form of stress “cryptorchidism” as seen in figure 
deformity in the basic structure of spermatocytes were 1(B) and 4(B). Figure 2 (B) and (1C) showed as well in 
observed. both unilateral and bilateral cryptorchidism 

accumulation of the connective tissue in the basement 
Histological examination revealed rounded or oval leading to the thickening in basement membrane; a 
seminiferous tubules with regular contour, the characteristics of an age testes in rats. 
spermatogonia, Sertoli cells and the spermatid as 
shown in figure 1(A) in control animals. Testicular Seminiferous tubules in cryptorchids showed markedly 
integrity preserved, the spermatogonia population well reduced number of differentiating cells with vacuolated 
expressed in all stages, the germinal epithelia well cytoplasm and dark nuclei and testicular parenchyma 
demonstrated with the intact basement membranes and appeared parked with tubules with extensive widening 
the interstitial spaces occupied by the leydig cells. The of lumen and interstitial space figure (1C) and (2C). 
seminiferous tubules showed lightly stained Sertoli More importantly in dexamethasone treated animals 
cells and the synchronous development and the basal membrane of the tubules was seen surrounded 

Histological Observations
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by spindle shaped cells, interstitial space in-between dexamethasone and the animals exposed to 
the tubules contain Leydig cells (LC) having vesicular cryptorchid. 
nucleus with prominent nucleolus, and abnormal 

(18) widening of lumen and numerous Sertoli cells cause the  et al., found the number of the leydig cells 
degeneration of spermatogonia. Atrophy of the reduced in cryptorchidism and delayed appearance of 
seminiferous tubules that consequently results in the primary spermatocytes with generally reduced total 
widening of the interstitial spaces and the reduction in number of germ cells. Also noted is the failure of 
the population of the leydig cell as observed in the optimal maturation of germ cells associated is the 
dexamethasone treated animals that were exposed to tubular and interstitial damage detected in early months 

( )the cryptorchidism form of stress. Figure 2(C) of life in patients with cryptorchidism .
presented the testicular architectures in dexamethasone 
treated animals which were exposed to cryptorchid This result is suggestive of the fact that induces 
form of stress, these demonstrated expression of   large oxidative stress which leads to spermatogenic arrest 
number of Sertoli cells, thickening of the basement and modulation of the hypogonadal-pituatry-gonadal 
membrane and widening of the interstitial spaces as axis. Reports from previous studies agrees with the 

( )well. Therefore, reduced spermatogenesis, shrinkage in findings from this research . The present results, 
the seminiferous tubules and widening interstitial consistent with earlier observations, indicate that 
spaces with reduced leydig cells characterized the dexamethasone also induces decreases in semen quality 

( )histological features of the testes exposed to form of . Pituitary gonadotropins and testis androgens are 
cryptorchids stress. Dexamethasone in particular essential for the growth and differentiation of somatic 
enlarge the spaces between the seminiferous tubules cells in the testis as well as for the initiation and 
and reduce the leydig population as observed in figure maintenance of spermatogenesis, including optimal 
2(D). germ cell growth and differentiation. In another study, 

(22) studied the effect of dexamethasone on Bax protein 
DISCUSSION expression as an apoptotic protein in germ cells of 35 
Cryptorchidism, hypospadias, testicular cancer and female mice and found that glucocorticoid compounds 
stressors have been associated with the decreased such as dexamethasone can come up with apoptosis and 

( )semen quality and quantity . This study examined disruption in oogenesis process affecting pro-apoptosis 
significant reduction in the sperm counts, motility and proteins such as Bax.
morphology in the sperm characteristics of animals 
exposed to cryptorchidism and dexamethasone. This is Morphological studies have indicated furthermore, that 
also in line with what occur in human; sperm density in unilaterally and bilaterally cryptorchid rats, the 
decreased in 30% of men with unilateral abdominal testes showed marked apoptotic DNA 
cryptorchidism, according to Lee and Huston,  while in cleavage as seen in the feugen DNA analysis when 
bilateral undescended testis 50% of patients showed compared to the control group testes. Thus, 

( )decreased sperm densities .  Increased temperature in cryptorchidism provides a valuable model for future 
the lower abdominal region could have imposed elucidation of intra-testicular mechanisms triggering 
negatively on the production and the survival of the apoptosis. Continuous degeneration of spermatogonia 
spermatocytes in the adluminal compartment. This was with morphological features of the characteristic 
evidence in the reduction in the spermatogonia apoptosis occurs in adult rat cryptorchid testis and 
population observed in the histological slide. dexamethasone treated testis.  In addition, 
Production and maturation of spermatocytes from the experimentally induced unilateral cryptorchidism 
germinal epithelium to the adluminal compartment provides a useful model for study of the role of local 

( )required lower temperature to the body temperature, factors regulating testis cell apoptosis . 
which necessitate the contraction and relaxation of the Histological analysis from this study shows the 
dartos muscle of the scrotum in regulating the scrotal seminiferous tubules appeared rounded or oval with 
temperature to optimized the environment for the regular contour, the spermatogonia were degenerated 
production and maturation of the spermatocytes. due numerous Sertoli cells and widening of the lumen 

with vacuolated cytoplasm and dark nuclei and 
The present study demonstrated experimental testicular parenchyma.
cryptorchidism induced germ cell apoptosis and 
generation of spermatogonia population at all stages of The basal membrane of the tubules was seen 
development and differentiation, as seen on bilateral surrounded by spindle shaped cells.
and unilateral cryptorchidism which ultimately altered Interstitial space in-between the tubules contain 
the semen quantity and quality compared with the clusters of Leydig cells (LC) having vesticular nucleus 

(19)control animals.  et. al.,  noted atrophy of the with prominent nucleolus surrounded by congested 
seminiferous tubules in aged rats and thickening of the blood vessel.  The spermatogonia rest on basal 
basement membrane, this research work as well noted membrane with round spermatid with widening of 
vividly in the teste stained with Masson trichrome in interstitial space containing cluster of leydig cells were 
animals exposed to stress both in hormonal stressor and observed in the inter-tubular space that was in closed 
mechanical stressor as seen in animals treated with 
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contact with blood vessels. The spermatogonia, Sertoli 
cells and the spermatid were markedly reduced in 
number with vacuolated cytoplasm and dark nuclei and 
testicular parenchyma appeared parked with tubules 
with extensive widening of lumen and interstitial space.

14. Skakkebaek NE, Rajpert-De Meyts E, Main KM. 
Testicular dysgenesis syndrome: an increasingly 

REFERENCES common developmenta l  d i sorder  wi th  
environmental aspects. Hum Reprod. 2001; 
16:972–978

2. Hadziselimovic F, Hoecht B. Testicular histology 
related to fertility outcome and postpubertal 
hormone status in cryptorchidism. Klin Padiatr. 
2008; 220(5): 302–307.

4. Wood HM, Elder JS. Cryptorchidism and testicular 
cancer: separating fact from fiction. J Urol. 2009; 
181(2):452–461.

7. Jørgensen N, Rajpert-De Meyts E, Main KM, 
Skakkebaek NE. Testicular dysgenesis syndrome 
comprises some but not all cases of hypospadias 
and impaired spermatogenesis. Int. J. Androl. 

; 33(298–303):2010.
8. Cook MB, Trabert B, Katherine A. Organochlorine 

compounds and testicular dysgenesis syndrome: 
human data. Int J Androl. 2011; 34(4):68–84.

9. Oremosu AA, Osumah OG, Akang EN. 
Antioxidants: A therapy for cryptorchidism, true or 
false? J Exp Clin Anat 2017; 16:87-92.

10. Kim HH, Schlegel PN, Goldstein M. Infertility: the 
male. In: Legato MJ, ed. Principles of Gender-
Specific Medicine. 2nd ed. Amsterdam, 
Netherlands: Elsevier ; 366-380.

11. Frey KA. Male reproductive health and infertility. 
Prim Care Clin Office Pract. 2010; 37:643-652.

Meijer R, Pierik F. Reduction in the number of 
orchidopexies for cryptorchidism after recognition 
of acquired undescended testis and implementation 
of expectative policy. Acta Paediatr. 2007; 
96:915–918.

1. Bertini V, Bertelloni S, Valetto A, Lala R, Foresta 
C, Simi P. Homeobox HOXA10 gene analysis in 
cryptorchidism. J Pediatr. Endocrinol Metab. 15. Aschim EL, Nordenskjo¨ld A, Giwercman A, 
2004; 17:41–45. Lundin KB, Ruhayel Y, Haugen TB, Grotmol T, 

Giwercman YL. Linkage between cryptorchidism, 
hypospadias, and GGN repeat length in the 
androgen receptor gene. J Clin Endocrinol Metab. 
2004; 89:5105–5109.

3. Barthold JS, Manson J, Regan V, Si X, Hassink SG, 16. Klonisch T, Fowler PA, Hombach-Klonisch S. 
Coughlin MT, Lee PA. Reproductive hormone Molecular and genetic regulation of testis descent 
levels in infants with cryptorchidism during and external genitalia development. Dev Biol. 
postnatal activation of the pituitary-testicular axis. 2004; 270:1–18.
J Urol. 2004; 172:1736–1741, discussion 1741. 17. Ng SL, Bidarkar SS, Sourial M, Farmer PJ, Donath 

S, Hutson JM. Gubernacular cell division in 
different rodent models of cryptorchidism supports 
indirect androgenic action via the genitofemoral 

5. Lee SM, Hutson JM. Effect of androgens on the nerve. J Pediatr Surg. 2005; 40:434–441
cranial suspensory ligament and ovarian position. 18. Kubota Y, Nef S, Farmer PJ, Temelcos C, Parada 
Anat. Rec. 2005; 255:306–315 LF, Hutson JM. Leydig insulin-like hormone, 

6. Brucker – Davis Pointis G.  Centre Hospitalier gubernacular development and testicular descent. J 
Universitaire de Nice 2003; 26 (6):575-87 Urol. 2001; 165:1673–1675.

19. Hutson JM, Hasthorpe S. Testicular descent and 
cryptorchidism: the state of the art in 2004. J 
Pediatr Surg. 2005; 40:297–302.

20. Raivio T, Toppari J, Kaleva M, Virtanen H, 
2003 Haavisto AM, Dunkel L, Ja¨nne OA. Serum 

androgen bioactivity in cryptorchid and 
noncryptorchid boys during the postnatal 
reproductive hormone surge. J Clin Endocrinol 
Metab. 2003; 88:2597–2599.

21. Quinton R, Duke VM, Robertson A, Kirk JM, 
Matfin G, de Zoysa PA, Azcona C, MacColl GS, 
Jacobs HS, Conway GS. Idiopathic gonadotrophin 
deficiency: genetic questions addressed through 
phenotypic characterization. Clin Endocrinol 

2001 2001; 55:163–174.
22. Hosie S, Loff S, Witt K, Niessen K, Waag KL. Is 

there a correlation between organochlorine 
12. Main KM, Schmidt IM, Skakkebaek NE. A compounds and undescended testes? Eur J Pediatr 

possible role for reproductive hormones in Surg. 2000; 10:304–309
newborn boys: progressive hypogonadism without 
the postnatal testosterone peak. J Clin Endocrinol 
Metab. 2000; 85:4905–4907.

13. Hack W van der Voort-Doedens L, Sijstermans K, 

        Journal of Anatomical Sciences 2019: Vol. 10 No. 212 

1 1 2 1 1Dare BJ, Adekilekun JA, Adenowo TK, Adegoke AA and Folorunso AF


	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

