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Abstract 

Alcohol and cannabinol belong to the class of illicit and recreational drugs because of the relative ease by 

which they can be obtained, however, experimental studies have revealed their deleterious effects on the 

male reproductive system. This study investigates the histomorphological examination of reproductive 

organs (testis and epididymis) of rats treated with alcohol and cannabinol. Twenty five (25) adult male rats 

were randomly grouped into five (5) groups of five rats each. Group 1 served as the control, Group 2 

received methanol (2mg/kg bw), Group 3 received alcohol alone (3g/kg bw as 25%v/v), Group 4 received 

cannabinol alone (10mg/kg bw), Group 5 received both alcohol (3g/kg bw as 25%v/v) and cannabinol 

(10mg/kg bw). Animals were treated daily for a period of 8 weeks via oral administration and at the end of 

the experiment the rats were sacrificed via cervical dislocation and the reproductive organs of choice were 

harvested for histology. The microscopic studies of the male reproductive organs revealed degeneration of 

the cytoarchitecture of these organs (testes) treated with alcohol and/or cannabinol and did not show any 

detrimental effect on the histology of the epididymis. However, the results depict that treatment with alcohol 

and cannabinol caused morphological degradation of the reproductive organs (especially the testes), with 

maturation arrest, and lack of germ cells with absence of spermatozoa which gives an insight into the 

toxicity activities of these drugs on male reproductive organ and this suggests that both alcohol and 

cannabinol administration can damage the integrity of the reproductive organ (testis) and not the accessory 

organ (epididymis) as observed in this study.  

 

Keywords: Alcohol; cannabinol; histology; reproductive organ; accessory organ; cytoarchitecture 

 

1. Introduction 

 Alcohol and other illicit drugs particularly cannabinoids (cannabinol) are on the increase amongst the young 

(Miller and Plant, 1996). Alcohol is otherwise known as ethanol and is regarded as food staple in some 

culture (Libier, 1991), it is also known to have embryotoxic effects; it can as well disrupts the testicular-

blood-barrier (Farghali et al., 1991); exposure to chronic ethanol can inhibits the development of the 

maturing germ cells and/or promotes degeneration of germ cells and enhances the occurrence of apoptosis 

(program cell death), (Zhu et al., 2002). However, cannabinol on the other hand belongs to the three major 

cannabinoids that are isolated from Cannabis Sativa L and has been reported to exert negative effects on the 

reproductive functions and male sex hormone (testosterone) in mammals (Dalterio and Bartke, 1979; 

Dalterio et al., 1981; Harclerode, 1984; Brown and Dobs, 2002). Studies have shown that cannabinoids or 

endocannabinoids have important actions in the reproductive system andit has been shown that marijuana is 

associated with the suppression of Luteinizing hormone (LH) secretion and shortened luteal phase in women 

(Mendelson et al., 1986). Over the past years there has been substantial report that cannbinoids have 

negative effects on reproductive functions of both male and female mammals(Mendelson et al., 1986; Tyrey, 

1980; Kolodny, 1974; Paria and Dey, 2000, Maccarrone et al., 2000). Cannabinoids generally have been 

reported to have negative influence on sperm functions which have been demonstrated in mammalian 

tissues, including both male and female reproductive tracts. Furthermore, no study has investigated the 

histomorphological examination of reproductive organs (testis and epididymis) in animal model exposed to 

alcohol and/or cannabinol, and these are the key components of male reproduction. Therefore the purpose of 

this study was to examine the effects of alcohol and/or cannabinol on the histomorphology of rats’ testes and 

epididymis. 
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2. Materials and Methods 

2.1Animals   

 

Wistar strain albino rats (200-220g) were used for the study. They were housed in wire mesh cages under 

controlled light (12L:12D cycles) and temperature (24±) conditions. Twenty five male rats were used for the 

study and were grouped into five groups and each group contained five rats each. The study was conducted 

in accordance with the recommendations from the declaration of Helsinki on guiding principles in care and 

use of animal.  

 

2.2Experimental Groups 

Group 1 was the control, group two rats were treated with methanol (2mg/kg bw) group 3 was the Alcohol 

treated group (3g/kg bw as 25% v/v), group 4 was Cannabinol treated group (10mg/kg bw), and group 5 was 

treated with Alcohol (3g/kg bw as 25% v/v) plus Cannabinol (10mg/kg bw). Drugs and vehicle 

administration was done orally using an oral cannula for 8 weeks. Drugs given to each rat was based on its 

body weight (in grams).The animals were weighed before and after the treatment periods.  

 

2.3 Organ collection and Histomorphological Study 

At the end of the experimental periods, animals were sacrificed by cervical dislocation. The animals were 

dissected and organs of interest; testis, seminal vesicle, prostate, and epididymis, were removed and cleared 

of adherent tissues. The organs harvested were fixed in bouin’s fluid, passed through ascending series of 

ethanol baths, cleared in xylene and embedded in paraffin. Tissues were sectioned at 5 µm and stained with 

Haematoxylin and Eosin (H&E) to observe the photomicrography of the organs. The slides were then 

examined at magnifications of ×100 under optical microscope. 

 

 

3. Results and Discussion 

 

Photomicrograph of reproductive organs (testis and epididymis) 

 
Figure 1: Group 1(Control) testis. Photomicrograph of a testicular section showing normal seminiferous 

tubules (white arrows) with full maturation of spermatocytes. The  germinal  cell layer(spanned) shows 

developmental stages. The interstitial cells  appear normnal (slender  arrow). H&E. X100. 
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Figure 2: Group 2 (methanol) testis. Photomicrograph of a testicular section showing mostly normal 

seminiferous tubules, they show normal germinal cell layers and normal lumen containing some strands of 

spermatozoa. Very few seminiferous tubules show incomplete maturation. The interstitial cells appear 

normal. H&E. X100. 

 

 
Figure 3: Group 3 (alcohol) testis. Photomicrograph of a testicular section showing several  abnormal 

seminiferous tubules(white arrow) with maturation arrest and the germinal cell layer (spanned) shows lack 

of germial cells. The interstitial cells shows hyperplasia (slender  arrow). H&E X100. 
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Figure 4: Group 4 (cannabinol) testis. Photomicrograph of a testicular section showing several  abnormal 

seminiferous tubules(white arrow) with maturation arrest. the germinal  cell layer(spanned) shows lack of 

germinal cells. The lumen(black arrow) show lack of spermatozoa.  The interstitial cells shows hyperplasia. 

(slender  arrow) H&E X100. 

  

 
Figure 5: Group 5 (cannabinol+alcohol) testis. Photomicrograph of a testicular section showing several  

abnormal seminiferous tubules(white arrow) with maturation arrest and the germinal  cell layer(spanned) 

shows lack of germinal cells. There is presence of fat degeneration.  The interstitial cells shows hyperplasia. 

(slender  arrow) H&E. X100. 
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Figure 6: Group1 (Control) epididymis. Photomicrograph of epididymal section showing epididymal ducts 

with normal epithelial cell lining. The tunica propria lining appear normal (blue arrow). The lumen of the 

ducts are filled with spermatozoa (slender arrow). The interstitial tissues appear normal (white arrow). H&E 

X100 

 

 
Figure 7: Group 2 (Methanol) epididymis. Photomicrograph of epididymal section showing epididymal 

ducts with normal epithelia cell lining. The tunica propria lining appear normal (blue arrow), some of the 

lumen of the ducts shows strands of spermatozoa (slender arrow). The interstitial tissues appear normal 

(white arrow). H&E X100 
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Figure 8: Group 3(Alcohol) epididymis. Photomicrograph of epididymal section showing epididymal ducts 

with normal epithelia cell lining. The tunica propria lining appear normal. (Blue arrow) The lumen of the 

ducts are filled with spermatozoa (slender arrow). The interstitial tissues appear normal. H&E X100 

 

 
Figure 9: Group 4 (Cannabinol) epididymis. Photomicrograph of epididymal section showing  epididymal 

ducts with normal epithelia cells lining. The tunica propria lining appear normal. (blue arrow) The lumen of 

the ducts are filled with spermatozoa(slender  arrow). The interstitial tissues appear normal. H&E X100 
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Figure 10 : Group 5 (Alcohol + Cannabinol) Epididymis. Photomicrograph of epididymal section showing  

epididymal ducts with normal epithelia cells lining. The tunica propria lining appear normal (blue arrow) the 

lumen of the ducts are filled with spermatozoa (slender arrow). The interstitial tissues appear normal (white 

arrow). H&E X100. 

 

The epididymis has a significant role in male reproduction and it has been established that spermatozoa are 

produced in the germinal epithelia of the seminiferous tubules and are transported to the epididymis for the 

onward transport, maturation and storage of spermatozoa (19, 20,21). However, the testis also contributes 

greatly to the functions of the male reproductive system; it produces testosterone, the principal male sex 

hormone; it also serves as the site for generating sperm. Within the testes are the coiled masses of tubules 

known as the seminiferous tubules, which is responsible for the production of sperm cells. 

Histomorphological examination of the reproductive organs; especially the testes of animals treated with 

alcohol and cannabinol revealed abnormal seminiferous tubules, maturation arrest and lack of germinal 

cells. However, interstitial cells show hyperplasia associated with incomplete spermatogenesis in the groups 

treated with alcohol and/or cannabinol in comparison with the control group. Both human and laboratory 

animal testes are susceptible to damage by substances which are toxic and can produce genetic disorder and 

disruption of the cytoarchitecture of the reproductive organs (testes) (13). Several reports established that 

epididymis and accessory sex organs need continuous androgenic stimulation for the preservation of their 

normal structural and functional integrity (14).  Studies have shown that the secretion of various proteins by 

the principal cells of the epididymis into the epididymal lumen influences sperm maturation (17, 20). 

 

4. Conclusion 

In conclusion, the present study showed the effects of alcohol and/or cannabinol oral administration on the 

cytoarchitecture of the reproductive organ (testis) and the accessory organ (epididymis). The results indicate 

no detrimental effects of alcohol or cannabinol administration on the histological features of the epididymis 

of adult male rats, however, deleterious effects were observed on the histological features of the testes in the 

alcohol and/or cannabinol treated groups. Thus alcohol and/or cannabinol have direct effects on the testis in 

male rat. 

 

 

 

 

 

User
Typewritten Text
54



European International Journal of Science and Technology                    Vol. 4 No. 5                      June, 2015 

 

 

55 

References 

 

(1)Dalterio, S. and Bartke, A. (1979). Perinatal exposure to cannabinoids alters male reproductive function 

in mice. Science, 205, 1420-1422. 

(2)Dalterio, S. and Bartke, A. and Mayfield, D. (1981). ∆9-Tetrahydrocannabinol increases plasma 

concentrations in mice. Science, 213, 581-582. 

(3)Harclerode, J. (1984). Endocrine effects of Marijuana in the male: preclinical studies. NIDA Res. 

Monogr., 44, 46-64. 

(4)Brown, T.T. and Dobs, A.S. (2002). Endocrine effects of marijuana. J. Clin. Pharmacol., 42, 905-965. 

(5)Mendelson, J.H., Mello, N.K., Ellingboe, J., Skupny, A.S.,Lex, B.W. and Griffin, M. (1986). Marihuanna 

smoking suppresses luteinizing hormone in women. J Pharmcol Exp Ther. 237: 862-866. 

(6)Miller, P., Plant, M., (1996). Drinking, smoking and illicit drug use among 15 and 16 year olds in the 

United Kingdom. Br. Med. J. 313, 394–397. 

(7) Tyrey, L. (1980). ∆
9
-Tetrahydrocannabinol: a potent inhibitor of episodic luteinizing hormone secretion. 

J Pharmcol Exp Ther. 213: 306-308. 

(8)Kolodny, R.C., Masters, W.H., Kolodner, R.M. and Toro, G. (1974). Depression of plasma testosterone 

levels after chronic intensive marihuana use. N Engl J Med. 290: 872-874. 

(9)Paria, B.C, and Dey, S.K. 2000. Ligand-receptor signaling with endocannabinoids in preimplantation 

embryo development and implantation. Chem Phys Lipids. 108: 211-220. 

(10)Maccarrone, M., Valensise, H., Bari, M., Lazzarin, N., Romanini, C. and Finazzi-Agro, A. (2000). 

Relation between decreased anamide hydrolase concentrations in human lymphocytes and Miscarriage. 

Lancet. 355: 1326-1329.  

(11) T.M. Zaid, A.A. Khan. (2011) .Effects of longstanding inguinal hernia on the microstructure of testis 

and spermatic tract sperm. Biomed Res, 22. 1183–1186. 

(12) G. Turk, A. Atessahin, M. Sonmez, A. Ceribasi, A. Yuce. (2008).Improvement of cisplatin–induced 

injuries to sperm quality, the oxidant–antioxidant system, and the histologic structure of the rat testis by 

ellagic acid. Fertil Steril, 89. 1474–1481. 

(13) Jackson, H., Ericsson, R.J. (1970). Bibliography on effect of chemical agents and hormones on 

spermatogenesis and epididymis. Bibliogr. Reprod. 14: 435-600. 

(14) Jackson, H. (1973). Chemical methods of male contraception. Amer Sci. 61: 188-193. 

(15) Gomes, W.R. (1977). Pharmacological agents and male fertility in the testes. 4: 605-628, Johnson, 

A.D., Gomes, W.R. (eds), Academic Press, New York. 

(16) Mann, T. (1974). Secretory function of the prostate, seminal vesicle and other male accessory sex 

organs of reproduction. J Reprod Fertil 1974; 37: 179-188. 

(17)Almeida, F.F.L., M.C. Leal and L.R. França, 2006. Testis morphometry, duration of spermatogenesis 

and spermatogenic efficiency in the wild boar (Sus scrofa scrofa). Biol. Reprod., 75: 792-799. 

(18)Turner, T.T., D.W. Miller and E.A. Avery, 1995. Protein synthesis and secretion by the rat caput 

epididymidis in vivo influence of the luminal microenvironment. Biol. Reprod., 53: 1012-1019. 

(19) Flickinger, C.J., S.S. Howards and H.F. English, 1978. Ultrastructural differences in efferent ducts and 

several regions of the epididymis of hamster. Am. J. Anat., 152: 557-586.  

(20) Franca, L.R. and F.M. Cardoso, 1998. Duration of spermatogenesis and sperm transit time through the 

epididymis  in  the  Piau  boar. Tissue Cell, 30(5): 573-582.  

(21) Hinton, B.T. and M.A. Palladino, 1995. Epididymal epithelium: Its contribution to the formation of a 

luminal fluid microenvironment. Microsc. Res. Tech., 30: 67-81. 




