
   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2761 
 

The cytogentic effects of Retin Drug on spermatogensis 

using sperm shape assay in male white mice 
 

Safa Salah Salman1, Tiba Badr Saber ALrifaie2, Hayder Mudheher Abbas1 

 

Department of Biology, College of Sciences, University of Tikrit, Iraq1 

Department of Biology, College of medicine, University of Tikrit, Iraq2 
 

 

Keywords: 
 

  ABSTRACT  

Retin, Sperm abnormalities, 

sperm shape and Mitomycin 

 The morphology of sperm in mammals varies greatly, and despite the fact 

that sperm morphological diversity is recognized across taxa, its 

functional importance is unknown. The sperm of rodents is of great 

interest. Rodent sperm are often more complicated in many species, have 

a prominent apical hook, whereas most Eutherian mammal spermatozoa 

are very basic cells with round or paddle-shaped heads. The sperm hook's 

purpose is uncertain, but it's thought to have evolved as a response to 

inter-male sperm competition, and it's thus been linked to greater 

swimming efficiency or the development of collective sperm movement, 

to investigate sperm morphology and in vitro sperm aggregation and 

motility, we used sperm morphology and in vitro sperm aggregation and 

motility tests. whether the sperm hook morphologically varies and 

connects with sperm in certain species Competition, aggregation, or 

motility are all examples of these phenomena. The only medicine that 

works on all of the etiopathogenic pathways is systemic Retin. Retin has a 

number of well-known negative side effects. Aside from that, it's unclear 

whether it causes infertility or not. The goal of this investigation was to 

see how systemic Retin affected male mouse fertility. The spermiogram 

parameters all changed in a favourable way. The favorable effect of 

systemic Retin on male mouse fertility is not related to the gonadal axis, 

but rather to its regenerating and proliferative effects on the testes, 

Mitomycin C induced an increase in the percentage of malformed sperm 

after treatment for five consecutive days. It was found that this percentage 

was statistically significant at the level of <0.05 compared with the 

negative control. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The sperm cell has undergone rapid evolutionary variety and severe changes such as the loss of flagella, 

gigantism, polymorphism, and even conjugation with other sperm [19]. In Eutherian mammals, sperm have 

a round, paddle-shaped, and symmetrical sperm head, but certain lineages of muroid rodent species have 

evolved sperm cells with their own falciform apical hook—a cytoskeletal structure extending from the 

sperm head made up of acrosomal material. Some uncommon species have no sperm hooks at all [13] 

whereas others have several sperm hooks. When a species does have a sperm hook, the size, form, and 

location of the hook varies greatly between species [13]. Given that sperm cells shed most of their 
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organelles and cytoplasm during development, the structures that are retained, such as morphological head 

features like the apical hook, are expected to have a role in adaptation, and references to these structures are 

likely to be found. Despite the fact that this distinctive head structure has gotten a lot of attention in the 

previous two decades, its functional relevance is still unknown. The apical sperm hook has been related to a 

variety of non-exclusive functional theories, such as that it is an evolutionary response to the female 

environment [23]. The hook, for example, is thought to aid sperm in exerting force to penetrate the ova, or 

as an adaptation to the complex microenvironment of the female reproductive tract by facilitating either 

sperm adhesion to the epithelium of the oviductal wall during a brief quiescent phase during their migration 

prior to fertilization, or promoting swimming patterns conducive to their motility in the chemical or 

physical properties of the female tract. There was no link between the presence of sperm hooks and the 

thickness of the zona pellucida in freshly ovulated oocytes in a study of three Australian mouse species—

two with three-hooked sperm and one without. The fact that the sperm hook in the wood mouse (Apodemus 

sylvaticcus) deploys prior to fertilization [15] refutes the idea that the sperm hook aids ova penetration. 

Furthermore, in hamsters, sperm adherence to the oviductal epithelium appears to be critical for sperm 

survival and consequently fertilization capacity (Mesocricetus auratus).  In situ examinations of house 

mouse (Mus musculus) sperm demonstrate that they do indeed adhere to the epithelium with their hook to 

retain these optimum positions within the reproductive tract. Estrus length correlates favorably with sperm 

hook curvature in murine mice, according to a comparative study [7], offering more indirect evidence in 

support of the idea that the sperm hook promotes sperm adhesion to the oviduct. Furthermore, there is 

evidence that the apical hook helps sperm swim. Slower sperm velocities were associated with sperm heads 

lacking a hook and a smaller head area, though because head area is partly determined by the presence of 

the hook, it's difficult to say whether the reduced velocity was due to overall changes in the head shape, 

which is known to affect sperm hydrodynamics [9]. 

 

Another study found that hook curvature and length are positively associated to sperm swimming speed in 

murid, crecitid, and arvicolid rodents. The apical sperm hook could also be an adaptation to sperm 

competition, which occurs when sperm from two or more men compete for the fertilization of a given pair 

of female oocytes [14]. This functional notion of the sperm hook has been supported by comparative 

examinations across animals. For example, researchers discovered that the shape and curvature of the apical 

hook in 37 murine mouse species was connected to relative testes size, which is a proxy for sperm 

competition risk. Another cross-species study found that residual testis mass is linked to the length and 

angle of the apical hook, with higher levels of inter-male sperm competition resulting in a longer hook and 

lower levels of inter-male sperm competition resulting in more divergent sperm forms with reduced or 

absent apical hooks. A study on muroid rodents yielded similar results [22] a smaller subgroup of murine 

rats, and a larger group of rodents, both of which discovered that higher sperm competition is related with 

lower variation in hook length, showing stabilizing selection on this feature. Furthermore, the form of their 

sperm heads was widely variable in a study of little mouse rats from three distinct tribes with low relative 

testis mass, and they lacked an apical hook [18]. While the findings of these inter-specific studies suggest 

that the apical hook is linked to sperm competition, no such link has been found in intra-specific studies. An 

inter-population study in the house mouse, for example, found no link between hook curvature and the 

likelihood of sperm competition. A follow-up study in house mice using monogamous and polygamous 

selection lines found no evidence of hook shape divergence between populations, demonstrating that sperm 

competition in this species has no effect on hook morphology. In conjunction with inter-male sperm 

competition, the apical sperm hook has been proposed to influence the evolution of sperm aggregation, a 

relatively rare phenomenon in which two or more cells join together for motility or transport through the 

female reproductive tract before dissociating prior to fertilization [19]. The three hooked sperm of the plains 

mouse (Pseudomys australis) [6], the deer mouse (Peromyscus maniculatus) [6], [8]. In the wood mouse, 
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cell-to-cell adhesion was detected along the inner surface of the hook with either the hook or flagellum of 

another cell. 

 

According to this theory, the apical hook may speed up the formation of sperm groups, improving cellular 

velocity and thus providing a competitive fertilization advantage in some species [16] [11]. The apical 

hook, on the other hand, has been found to have no such function in a number of studies. In vitro studies of 

house mouse sperm indicated that aggregates seldom attach to one another via their hooks [20], and that 

despite possessing a three-hooked structure, sandy inland mouse sperm do not aggregate at all. Furthermore, 

despite the fact that the majority of sperm in these species did not aggregate, the presence of the hook was 

not linked to the proportion of sperm in aggregations in a crossspecies study of 25 muroid species. It's 

unclear whether the hook plays a function in the formation of sperm aggregation in animals where these 

coordinated sperm groupings are extremely motile and common. We examine spermatozoa from 

Peromyscus rodents with naturally varying levels of sperm competition, sperm head shapes [12] and sperm 

aggregation [11] to test the functional hypotheses that the apical sperm hook is linked to sperm competition, 

sperm aggregation, and sperm aggregat To begin with, We explored for links between relative testis size, 

sperm aggregation frequency, sperm aggregate size, and sperm velocity using high-resolution photos to 

assess morphological diversity in hook length, width, and area among Peromyscus species. As a result of 

these testing, we detected a subset of males in our captive population of P. leucopus who produce sperm 

with anatomically deficient or nonexistent hooks. Taking advantage of this once-in-a-lifetime opportunity to 

explore the impact of an aberrant hook phenotype on sperm velocity, we were able to validate our findings 

for the larger species group on the role of the sperm hook on sperm velocity. While there was no correlation 

between hook morphology and relative testis size, relative hook width was shown to be substantially 

correlated with sperm aggregation frequency and size, as well as sperm speed. Overall, our findings back up 

the theory that the apical hook plays a role in sperm cooperation and motility [10]. 

 

2. Materials and Methods 

Study of phenotypic abnormalities in mature white male mice, the test was conducted according to the 

method described in [4] as follows: 

Exposed males were killed after 1, 3 and 7 weeks after the end of the exposure period in order to obtain 

samples of cells exposed during the process of spermatogenesis in the form of spermatids, spermatids and 

spermatozoa. The epididymis were excised and placed in a tube containing 3 ml of saline solution. Normal 

saline 0.9%, then transferred to a petri dish and cut into several small pieces with a small scalpel. Mixing 

was done by gentle pulling and pushing with a 5 ml pipette. The suspension was filtered through an 80 µm 

wire mesh to remove the pieces of tissue. Transfer 0.5 ml of the filtrate to a centrifuge tube containing 0.05 

ml of 1% eosin-Y stained solution. Gently shake the solution and drop one drop onto a clean glass slide and 

spread it with three slides. The slides were air dried, loaded and the slide cover was placed. Then the 

examination process was carried out and 1000 sperms were recorded for each animal. 

 

3. Results and Discussion 

Induction of phenotypic abnormalities in sperm, the results of the current study show that the sperms in the 

negative control group consist of normal parts, a head and a tail, and each of them is covered by the plasma 

membrane. The head has a terminal curved protrusion (hook) and a broad base. The nucleus occupies most 

of the head region and extends towards the protrusive end, leaving a very thin film of cytoplasm 

surrounding it. The tail is several times the length of the head, it starts at the broad base of the head and 

extends back in a straight direction with a gradual decrease in diameter, when compared to the other groups, 

the control group exhibited the fewest sperm abnormalities, as well as typical morphological and numerical 

characteristics of sperms (figure 1) [20]. 
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Figure (1) Normal sperm of a mouse from the Eiosin negative control group. 100x. 

 

The group of negative control animals showed a low percentage of sperm abnormalities with a treatment 

group (Table 1) and (figure 1).  

 

Table 1 Percentages of sperm abnormalities induced in male mice after intracheal treatment 

Treatment Big head 
Forked 

shape 

Irregular 

head 
Big head 

triangle 

Head 

Negative 

Control 
0.05 ± 0.25 0.04 ± 0.22 0.12 ± 0.66 0.22 ± 1.12 0.05 ± 0.11 

0.5 

mg/kg.b.wt. 
1.12 ± 3.35 1.03 ± 2.62 0.80 ± 2.66 0.51 ± 3.43 0.45 ± 2.60 

1 mg/kg.b.wt. 1.08 ± 8.25 
5.39 

±12.00 
6.05 ± 8.60 4.96 ± 7.61 

0.22 ± 

12.00 

2 mg/kg.b.wt. 
3.11 ± 

7.7.50 

4.32 ± 

10.50 

6.42 ± 

15.15 

4.18 ± 

11.50 

5.27 ± 

10.50 

Positve control 
3.43 ± 

11.44 

6.32 ± 

12.33 

8.53 ± 

19.12 

6.61 ± 

14.51 

7.37 ± 

11.75 
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(Figure 1) Relation shipe between negative, positve control and treatment groupe, G1: Negative controle, 

G2: 0.5 mg/kg.b.wt., G3: 1 mg/kg.b.wt., G4: 2 mg/kg.b.wt. and G5: positve control. 

 

Mitomycin C induced an increase in the percentage of malformed sperm after treatment for five consecutive 

days. It was found that this percentage was statistically significant at the level of <0.05 compared with the 

negative control. 

 

The head may take an unusual shape, or it may be of a smaller or larger size than the normal, as follows: 

Sperm with irregularly shaped heads formed the largest part of the abnormalities that were induced after 

treatment with mitomycin C-intracheal. 
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Figure 2 Sperm abnormalities induced after a one-time intraperitoneal treatment. A: Normal, B: Big head, 

C: Irregular head, D: Without Forked shape, E: triangle Head and F: Irregular head Eiosin 100X 

 

Semen analysis is a technique for determining the male partner's reproductive status. Previously, it was 

thought that females were the exclusive source of infertility. In assisted reproductive technology (ART) 

approaches, sperm quality has a significant impact on the rate of conception. Count, motility, morphology, 

and other factors that are measured during semen analysis are used to determine sperm quality [24]. 

 

This study was carried out to determine the many sperm abnormalities seen in mice undergoing infertility 

therapy, as well as to see if occupation has an impact on sperm parameters. 

 

Systemic Retin is the only acne medication that addresses all of the disease's pathogenic pathways. As a 

result, it has been used for more than 30 years7 in the treatment of severe or resistant acne. It has a long list 

of well-known but manageable adverse effects. Apart from this, teratogenicity is the most terrifying side 

effect of systemic isotretinoin [8]. As a result, any woman of childbearing age who intends to use the 

medicine should be recommended to utilize some type of birth control.9, [5]. 
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Although many of Retin's negative effects have been extensively documented, its impact on male fertility 

remains unknown. As a result, many doctors are concerned about its impact on fertility. There is also a 

widespread misconception in culture that systemic Retin might induce infertility even after the medicine has 

been used for a long time. However, while there are a few prospective studies on isotretinoin's effect on 

female fertility and ovarian reserve10,11, there are significantly fewer research on its effect on male fertility 

in the literature. 

 

Finally, our research is one of the most complete investigations into the effects of Retin on male mouse 

fertility. More prospective, multicenter trials are needed, nevertheless [5]. 
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