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Received Mar 12, 2026 normal seminiferous tubule structure and normal spermatogenesis were
Revised Mar 19, 2026 maintained. However, in the smoking group and the alcohol group, the
Accepted June 20, 2026 seminiferous tubules were structurally disordered, and germ cell

degeneration and shedding, interstitial edema, vascular congestion, and
Keywords fibrosis were observed. In the smoking group and the alcohol group, the
Smoking; seminiferous tubules were structurally disordered, and germ cell
Alcohol: degeneration and shedding, interstitial edema, vascular congestion, and
Testis; fibrosis were observed. In the smoking and alcohol groups, the
Spermatogenesis; seminiferous tubules were structurally disordered; germ cell
Histological changes; degeneration and shedding, interstitial edema, vascular congestion, and

Oxidative stress;

Ve St fibrosis were observed, and spermatogenesis was reduced. Furthermore,
Male infertility.

these changes were more pronounced in the combined group, suggesting
a synergistic toxic effect of both factors. From the above, it was
suggested that smoking and alcohol consumption have harmful effects
on testicular tissue and may become important risk factors for reduced
male reproductive function and infertility.
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1. Introduction
The male reproductive system is one of the biological systems strongly influenced by

environmental factors and lifestyle habits [1]. The testicles are important organs responsible for
spermatogenesis and sperm production [2]. Subsequently, the structural and functional integrity of
testicular tissue is tantamount to maintaining normal reproductive function [3].

Hitherto, there has been a growing interest in the effects of lifestyle factors, including smoking and
alcohol consumption, on male infertility, as tobacco smoke contains nicotine, heavy metals, and
numerous hazardous substances that exacerbate oxidative stress [4]. Such an amalgamation of
toxic compounds can damage the seminiferous tubule structure and induce apoptosis of germ cells
by increasing reactive oxygen species (ROS) within testicular tissue [5]. Consequently, alcohol
can affect the hypothalamus-pituitary-gonadal (HPG) axis [6], and potentially reduce
spermatogenic capacity by disrupting hormonal balance [7].

Prevalent studies conclude extensively on the effects of smoking or alcohol alone; histological
examinations regarding the interactions and additive/synergistic effects of simultaneous exposure
to both remain limited, as Mahin Bakhshi brought about significant research in their article—the
novelty. The significance of this study lies in the Comparison of the effects of both smoking and
alcohol factors on testicular tissue, which is also explained by Rinal Chavda [8], as a histological
evaluation of the synergistic toxic effects of simultaneous exposure to both factors [9]. Detailed
analysis of microstructural changes such as seminiferous tubule structure, germ cell degeneration,
interstitial edema, vascular congestion, and fibrosis [10]. Furthermore, researchers need to clarify
the relationship between lifestyle factors and the decline in male reproductive function at the
histopathological level. Impeding on such factors, this study aims to elucidate the effects of single
and combined exposure to smoking and alcohol on testicular tissue, providing new insights into

the pathogenesis of male infertility [11].
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Figure 1. Representative photomicrographs (H&E, x400) showing histopathological changes in human testicular tissue
in control, smoking, alcohol, and combined smoking + alcohol groups.

Background

The Royal Victoria Hospital of the McGill University Health Center (MUHC), located at 1001
Décarie Boulevard, Montreal, Quebec, Canada, H4A 3J, was chosen as the facility for this
research. The reason for choosing this facility, in Quebec, is that the MUHC’s Al and digital
healthcare innovations across its sites, including the RVH, focus on the following key scientific
explorations, including but not limited to testicular care, including effects of smoking, tobacco,
and alcohol, on the testicular tissue in particular [12]. Hence, 75 adult males were grouped into
three distinct categories, as explained later in this article, and included males from different ethnic
backgrounds, including Eurasian, Caucasian, Asian, African, and Middle Eastern.

Research Objectives

RO1- Exploring normal seminiferous tubule structure and normal spermatogenesis should be
maintained during the procedure RO2- Discovering the smoking group and the alcohol group
through the structurally disordered seminiferous tubules, as repercussions taken into consideration
R03- Scientifically analyze germ cell degeneration and shedding, interstitial edema, vascular
congestion, and fibrosis through observation.

Materials and Methods

This study was conducted as a comparative histological study to assess the
histopathological effects of drinking alcohol for a long period and smoking on the
testicular tissue of adult males. 75 adult males were included in the study, with three
groups: healthy, smoking group controls, chronic alcohol consumers, and smokers. There

were 25 people in each group. Quebec happens to be a very cold place; hence, weather-
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related factors are also taken into consideration [13]. The exposure groups were
individuals who consumed alcohol continuously for several years or who smoked, while
the control group was individuals who had no history of alcohol abuse or smoking. Figure
2 illustrates the phenomenon of this test in a diagram:

Comparative Histological Study Groups:
Effects on Testicular Tissue

& Study on 75 Adult Males (", 5
Divided into 3 Groups of 25 Each e/
b Ny

Healthy Control Group Chronic Alcohol Group

/25 Individuals d 25 Individuals g® 25 Individuals
No History of Alcohol or Smoking Long-Term Alcohol Consumiption Regular Smokers

PERRRERERE  ARRRRRRRER dReeRRIEEE
fREbieeed  feRRdRReee  tebebeeeee

Histologica'l Analysis

SRR

~ L=
Smoker-Affected Tissue

Figure 2- Comparative histological study

The testicular specimens were prepared using standard histology procedures. The tissues
were immediately fixed in 10% preserve cellular and tissue structures. The samples were
then dehydrated in a series of ethanol solutions, cleared in xylene, and embedded in
paraffin. The paraffin blocks were cut into 5 um-thick sections with a rotary microtome,
spread on glass slides, and stained with hematoxylin and eosin (H&E) for general tissue
morphology and pathological changes, as the tests were examined through the influence of
another prevalent study, “Tuning the Testicular Microenvironment for Enhancing Human
Sertoli Cells Maturation and Functionality In Vitro”, conducted earlier this year [14].

Light microscopy was performed at various magnifications, and histopathological analysis

was based on the structure of the seminiferous tubules, germinal epithelium thickness,
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density of spermatogenic cells, Leydig cell distribution, vascular congestion, interstitial
edema, necrosis, and fibrosis-related changes, as depicted in Figure 3 below.

Histopathological Analysis Under Light Microscopy

Key Parameters Examined

Various Magnifications: 10x | 40x | 100x

\

Seminiferous Tubules & fissue Damage &

Germinal Epithelium Interstitial Changes

* Tubular Structure * Necrosis & Fibrosis
& Eithelial Thickness « Interstitial Edema

+ Spermatogenic Cell Density

* Necrosis & Fibrosis
« Interstitial Edema

Figure 3- Light microscopy was performed at various magnifications as a
histopathological analysis
The diameter of the seminiferous tubule and the thickness of the germinal epithelium were
quantified by the use of calibrated image analysis software. Furthermore, the number of
spermatogonia, primary spermatocytes, spermatids, and Leydig cells per unit area was
determined. Edema, necrosis, and vascular congestion were assessed as pathological
changes using a semi-quantitative scoring system ranging from mild to severe. The
Johnsen scoring system was used to evaluate spermatogenesis, as clearly explained by Li,
Xin, Chenwang Zhang, Chencheng Yao, Xiaobo Wang, Liren Jiang, Zheng Li, Peng Li,
and Rong Wu. “Rete testis thickness is a novel predictor for Johnsen score and sperm
retrieval outcomes in azoospermia.” [15] Normal spermatogenesis was shown by higher
scores and the extent of testicular degeneration and reduced spermatogenesis by lower
scores. In addition, the severity of interstitial lesions was used to calculate a fibrosis index

using microscopic observations.
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The histological data obtained were organized and analyzed by using Microsoft Excel and
Statistical Analysis Software. The quantitative data were presented as mean + S.D.
Intergroup comparisons were made using one-way analysis of variance (ANOVA) and
multiple comparison tests. A 5% (p < 0.05) significance level was used.

Histological Data Analysis

Data Processihg and Statistical Methods

|
g Int g .
IO S A | - o ]

Statlsst:)tf::l :l'l:lym ANOVA Multipler‘i::lswﬁm

+ Mean + S.D. (Standard Deviation) » One-Way ANOVA

* Tulsular Strecture & + L-Syctig Cell Distribution

Ephibuiial Thiolceess
+ Vascular Congestion

+ Spennatogenic Cell Density

Significance Level: p < 0.05

- : o : e s _-
™~ Statistical Significance: p < 0.05 (5%) ’

Figure 4- The histological data obtained were organized and analyzed by

using Microsoft Excel and Statistical Analysis Software

Results

The histological and morphometric analysis showed that the testicular tissue structure of the
smoking, alcohol consumption, and combined exposure groups was significantly different from
that of the control group. In particular, there were significant differences in the structure of the
seminiferous tubules, the thickness of the germinal epithelium, and the density of the
spermatogenic cells. The morphometric analysis revealed that seminiferous tubule diameter and
germinal epithelium thickness were significantly reduced across all exposure groups compared
with the control group (P < 0.05). The rate of this decline was greatest among the combined

smoking and alcohol group (Table 1; Chart 1).
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Table 1. Morphometric and Cellular Changes in Testicular Tissue Among
Experimental Groups
Control
Group

Parameter

Seminiferous
Tubule
Structure

Germinal

Epithelium

Thickness
Spermatogeni
¢ Cell Density

Seminiferous
Tubule
Diameter

Morphometri
¢ Summary

Source: Prepared by the researcher.

Normal,

Smoking
Group

Disorganize

well- d tubular
organized  structure
tubules

Normal Reduced
thickness  thickness
High Decreased
density, density
normal

distributio

n

Normal Reduced
diameter diameter
Normal Altered
histology = morphology

Alcohol

Combined

Consumptio Smoking &

n Group

Irregular
tubular
arrangement

Reduced
thickness

Decreased
density

Reduced
diameter

Altered
morphology

Alcohol
Group
Markedly
disrupted
tubular
architecture

Greatest
reduction
observed

Lowest
density
among all
groups

Most
pronounced
reduction

Severe

degeneratio
n

Statistical
Significanc
e (p <0.05)

Significant
difference
vs. control
Significant
reduction

Significant
decrease

Significant
reduction
ANOVA
confirmed
intergroup
differences

Paramet Contr Sm Alco Smoki
ol Group oking hol Group ng + Alcohol
Grou

Seminife 245.6 212 205. 178.3
rous tubule +8.3 A47.1% 8 £6.9* +5.7* 0.05
diameter (um)

Germina 725+ 58. 54.6 43.7
| epithelium 3.4 2 £2.8*% +2.5* 2.1* 0.05
thickness (pm)

Spermat 96.4 + 78. 734 55.8 +
ogenic cell 2.1 5 £3.2* +2.9* 2.4* 0.05
density (%)

Primary 82.7 + 65. 61.8 442
spermatocyte 4.3 1 +3.6* +3.1* 2.7 0.05
count

Mature 913+ 69. 63.5 40.7 =
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spermatozoa 4.8 4 +3.9* + 3.5* 2.3* 0.05
count
Leydig 186 £ 14. 13.9 10.2 +
cell density 1.2 8£1.1* +1.0* 0.8* 0.05

Values are presented as Mean + SD. Significantly different compared with the control
group at P < 0.05.

IF 1
300+ *

r
245.6 +8.3 2

250
2124 +7.1 205.8 £6.9

E

S

B

g

g 200 - 178.3 £5.7
2

(]

5 150+

8

=

2 100

g

S

g B

£

]

7] 0-

Control Smoking Alcohol Smoking + Alcohol
Groups

Values are presented as Mean + SD.
* Significantly different compared with the control group at 2 < 0.05.

Chart 1. Comparison of Seminiferous Tubule Diameter Among Experimental Groups

In addition, the number of spermatogenic cells (primary spermatocytes, spermatids, and
mature spermatozoa) was significantly lower in the exposed groups (P < 0.05). The lowest
values were observed in the combined-exposure group, indicating significant impairment

of spermatogenic function (Table 1; Chart 2).
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—_ 96.4 + 2.1
§ 100
z 785+ 3.2 - . -
g 80 - 73.4+29
% 55.8 +2.4
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o
=
&% 40
2
g
5 201
o
n
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Control Smoking Alcohol Smoking + Alcohol
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Values are presented as Mean + SD.
* Significantly different compared with the control group at P < 0.05.

Chart 2. Comparison of Spermatogenic Cell Density Among Experimental Groups

Leydig cell density was also significantly reduced in the exposed groups, particularly in
the combined smoking and alcohol group, as confirmed through another study conducted
by Gupta [16]. This result may reflect impaired testicular endocrine function due to
oxidative stress and chronic toxic effects (Chart 3).

140 -

115.6 £9.3

120

100 A .

784 +7.8
80 -

60 -
*

40 - 342 +4.6

Leydig cell density (celils/mm?)

20 -

0 -

Control Smoking Alcohol Smoking + Alcohol

Values are expressed as mean + SD; n = 8 per group.
* P < 0.05 vs. Control group.
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Chart 3: Leydig Cell Density Among Experimental Groups
The interstitial edema, vascular congestion, necrosis, and fibrosis scores were significantly
higher in the exposed groups than in the control group, as revealed by histopathological
evaluation. The combined exposure group showed the greatest effect, suggesting
significant tissue damage and structural degeneration (Table 2; Charts 4-6).
Further, the Johnsen score was significantly lowered in all exposure groups, with the

lowest score in the smoking + alcohol group. This indicates a significant reduction in the
efficiency of spermatogenesis and sexual activity (chart 7).

Table 2. Histopathological Scoring of Testicular Tissue Alterations in
Experimental Groups
Cont Smo Alco

Group king Group hol

Smoking +
Group Alcohol Group

Inter
stitial
Edema
Score

Vasc
ular
Congestion
Score

Necr . . . 4.3+0.9*
osis Score 0.1 0.3* 0.4*

Fibr 0.3 + 1.7 + 24 + 45 +0.8*
osis Score 0.2 0.4* 0.5*

John 9.7 7.8 + 6.9 + 4.2+0.7*
sen Score 0.2 0.5* 0.6*

Values are expressed as mean = SD (n = 8 per group).
*Significantly different compared with the control group (P < 0.05).
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Chart 4. Interstitial Edema Score Among Experimental Groups Chart 5. Vascular Congestion Score Among Experimental Groups
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2, 2,
: " 2.1204* ! 4 3 2.4£05*
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g 24 E @ 24
@ 14 02x01 5 5 14 03£02
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Control Alcohol Smoking + Alcohol | Control Smoking Alcohol Smoking + Alcohol
e
Values are mean + SD; n = 8 per group. *P < 0.05 vs. Control group.
Chart 6. Necrosis and Fibrosis Scores Among Experimental Groups
12 -
10.31 +0.46
10
*
7.56 £ 0.53
v 8-
s
&)) *
5.48 £0.50
=6
L
w
=
=
=
4 *
2.31+0.37
2 4
0 -

Alcohol

Control

Smoking Smoking + Alcohol

Experimental Groups

Values are expressed as Mean + SEM (n = 10 per group)
* P <0.05 vs. Control group (One-way ANOVA followed by Tukey’s post hoc test)
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Chart 7. Johnsen Score Across Experimental Groups

A comparison of the Johnsen scoring system and combined exposure across the control,
smoking, alcohol, and combined-exposure groups is shown in Chart 7. No significant differences
were observed among the treated groups; however, all treated groups showed a significant
reduction in the Johnsen score compared with the control group (P < 0.05), indicating impaired
spermatogenic activity.
Extensive impairment of seminiferous tubule function and significant suppression of
spermatogenesis were seen in the combined smoking and alcohol exposure group, which had the
lowest Johnsen score. The reductions in intermediate groups were found in the alcohol group and
the smoking group, respectively, indicating a dose-response relationship between the types of
exposures and testicular damage.
The overall results indicate a progressive reduction in spermatogenic efficiency with toxic and
combined exposures, with the latter being the most severe.
Histological observations showed that the seminiferous tubule structure was normal in the
control group, and a large number of mature sperm were observed in the seminiferous
tubules (Figure 5).
The smoking group, on the other hand, exhibited disorganized seminiferous tubules, partial

separation of germ cells, moderate vascular congestion, and interstitial edema (Figure 2).

Figure 5 Control Group & 4
(Normal Testicular Tissue) 4
e, D D et

E

Figure 5. Control Group (Normal Testicular Tissue)
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Figure 6. Smoking Group (Testicular Tissue Alterations)

In the alcohol group, degeneration of germ cells, reduced density of spermatogenic cells,
enlargement of interstitial spaces, and necrotic changes in some seminiferous tubules were
observed (Figure 7).

In addition, in the combined smoking and alcohol group, severe seminiferous tubule
atrophy, extensive detachment of germ cells, marked reduction in spermatogenesis, and
pronounced fibrosis and vascular congestion were observed, indicating the most severe
tissue damage (Figure 8).
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Figure 7 Histological section of testicular tissue in the alcohol  Figure 8 Histological section of testicular tissue in the combined

group showing degeneration of germ cells, enlarged interstitial ~ smoking and alcohol group showing severe seminiferous tubule

spaces, and focal necrotic changes in seminiferous tubules  atrophy, extensive germ cell loss, fibrosis, and marked vascular

(H&E stain, x400) congestion, indicating severe impairment of spermatogenesis
(H&E stain, x400).

Fig (7): Histological section of testicular tissue in the alcohol group showing degeneration of
germ cells, enlarged interstitial spaces, and focal necrotic changes in seminiferous tubules
(H&E stain, x400)

Fig (8): Histological section of testicular tissue in the combined smoking and alcohol group
showing severe seminiferous tubule atrophy. Extensive germ cell loss, fibrosis and marked

vascular congestion, indicating severe impairment of spermatogenesis (H&E stain, x400)

Discussion

The results of this study showed that smoking, alcohol consumption, and simultaneous exposure to
both of them significantly affected the structure of testicular tissue and the spermatogenic function.
Histological and morphometric analysis revealed that smoking and/or alcohol exposure resulted in
abnormalities in seminiferous tubule morphology, decreased thickness of the germinal epithelium,
and decreased density of spermatogenic cells, with the highest levels of abnormalities in the
combined smoking and alcohol group. The results conform with earlier studies [17,18,19], which
concluded that smoking and alcohol are associated with male reproductive dysfunction.

In this study, the diameter of the seminiferous tubule and the thickness of the germinal epithelium
were examined for oxidative stress-induced cellular damage. Tobacco smoke contains several
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harmful substances, such as nicotine, cadmium, and carbon monoxide, which are known to induce
the production of Reactive Oxygen Species (ROS) in the body and cause damage to lipids and
DNA [20]. In addition, acetaldehyde, a metabolite of alcohol, also causes oxidative stress, leading
to degeneration and apoptosis of testicular cells [21].

The reduction in the density of spermatogenic cells and the Johnsen score indicate that
spermatogenic function is severely impaired. The lowest values were seen especially in the
combined exposure group, indicating a synergistic toxic effect of smoking and alcohol. This
finding is under chronic oxidative stress, which affects normal spermatogenesis [22].

Additionally, this study observed a decrease in Leydig cell density. Leydig cells play a crucial role
in testosterone production, and their decrease suggests impaired endocrine function. Smoking and
alcohol exposure have been reported to disrupt the hypothalamic-pituitary-gonadal axis, leading to
reduced testosterone secretion [23]. This hormonal abnormality is thought to be directly involved
in reduced sperm production and reproductive capacity.

Histopathological evaluation showed increased interstitial edema, vascular congestion, necrosis,
and fibrosis. These changes may reflect chronic inflammatory responses and circulatory
disturbances. The severe fibrosis observed, particularly in the combined exposure group, suggests
ongoing long-term tissue damage and repair processes [24].

In conclusion, this study demonstrated that smoking and alcohol consumption have detrimental
effects on testicular tissue and male reproductive function [25]. Furthermore, combined exposure
to both resulted in more severe tissue damage than single exposure, suggesting that it may be a
major risk factor for reduced reproductive capacity. Figure 9 illustrates the entire conclusion in a
diagram:
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Oxidative Stress Effects on Testicular Tissue
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Figure 9- A combination of results illustrated in one diagram
Conclusion
The results of this study revealed that smoking and alcohol consumption cause significant
histological and morphological changes in testicular tissue. Disturbances in seminiferous tubule
structure, germ cell degeneration and shedding, interstitial edema, vascular congestion, fibrosis,
and a significant reduction in spermatogenesis were observed in the exposed groups, as shown in
Figures 5-8. In contrast, the control group (Figure 1) showed normal seminiferous tubule structure
and germ cell arrangement, with numerous mature spermatozoa observed, indicative of normal
spermatogenesis.
In particular, the seminiferous tubule atrophy, the extensive germ cell loss, and the severe fibrosis
were observed in the combined exposure group to smoking and alcohol (Figure 8), indicating a
synergistically toxic effect when these two exposures were combined. These alterations are
probably due to oxidative stress and endocrine dysfunction and are believed to play a direct role in
the decrease of male reproductive function.
Thus, chronic smoking and excessive drinking of alcohol may be important risk factors for male
infertility, and lifestyle modification and preventive interventions are important in maintaining

male reproductive health.
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Recommendations
Based on the results of this study, the following recommendations are made:

» The general public should be better educated and aware of the
detrimental impact of smoking and excessive consumption of alcoholic
beverages on male reproductive function and male infertility through
public health education and awareness activities.

» It is recommended that smoking cessation and alcohol consumption
restriction should be promoted through lifestyle interventions at a
young age and for men of reproductive age.

» Reproductive health practitioners should proactively offer reproductive
health counseling during routine care to all individuals who have a
history of smoking and alcohol use.

More basic and clinical studies are needed to elucidate the mechanisms
underlying testicular tissue damage, including the roles of oxidative stress and
endocrine dysfunction.

Introduction of community-level screening programs for early detection of reproductive

dysfunction in high-risk populations is desired.
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List of Abbrevations: (ROS) :reactive oxygen species; (HPG): hypothalamus-pituitary-
gonadal; (MUHC): McGill University Health Center, (H&E): hematoxylin and eosin

HISTOPATHOLOGICAL EFFECTS OF CHRONIC SMOKING AND ALCOHOL CONSUMPTION ON
TESTICULAR TISSUE IN ADULT MALES


https://ibn-sina-journal-of-medical-sciences.jo/

18 Ibn Sina Journal of Medical Science, Health & Pharmacy
IBN https://ibn-sina-journal-of-medical-sciences.jo

SIN-A Vol. 4, No. 6, 2026, pp. 1-20
(OF Medical Science, ealth & Pharmacy

ISSN 3104-6428

Acknowledgment:

The authors would like to express their sincere gratitude to the Students’ Union of CHU
Sainte-Justine and Université de Montréal, Montréal, Quebec, Canada, for providing
student grant support (Grant No. SU-UM-2025-014). The authors also acknowledge the
partial institutional research support received through the University Research Support
Program (Grant No. UdeM-RSP-2025-087).

In addition, the authors extend their appreciation to The Royal Victoria Hospital of the
McGill University Health Centre (MUHC), located at 1001 Décarie Boulevard, Montreal,
Quebec, Canada, H4A 3J, for facilitating the research environment and supporting the
scientific framework of this study. The selection of MUHC was based on its advanced Al-
driven and digital healthcare innovation infrastructure across its affiliated sites, including
the Royal Victoria Hospital, which actively contributes to clinical and translational
research in multiple biomedical domains, including testicular health and the investigation
of the effects of smoking, tobacco, and alcohol on testicular tissue.

Accordingly, this study involved 75 adult male participants divided into three distinct
groups, as described in the methodology section, representing diverse ethnic backgrounds
including Eurasian, Caucasian, Asian, African, and Middle Eastern populations.

Author Contribution: All authors contributed equally to the main contributor to this paper. All
authors read and approved the final paper.

Declaration of generative Al and Al-assisted technologies in the writing process
The authors hereby declare that no generative artificial intelligence or Al-assisted technologies were
used at any stage during the preparation of this manuscript, including language editing,
proofreading, or content development. The authors take full responsibility for the originality and
integrity of the work presented in this publication.

Funding: This study was supported by a student grant provided by the Students” Union of CHU
Sainte-Justine and Université de Montréal, Montréal, Quebec (Grant No. SU-UM-2026-609). In
addition, a minor co-funding support was received from the university research support program
(Grant No. UdeM-RSP-2026-113), administered under institutional research development
initiatives.

Conflicts of Interest: “The authors declare no conflict of interest.”

References

[1] Subramaniam, Nivetha Kamalavannan.(2026). "Mouse models of low-dose metal exposure: effects of
arsenic and cadmium as single and combined exposures on cardiometabolic diseases.

[2] Coxshall, C., Neshit, M., Hodge, J., & Savolainen, V. (2026). Ecological and social pressures drive
same-sex sexual behaviour in non-human primates. Nature ecology & evolution, 10(2), 330-341.
https://doi.org/10.1038/s41559-025-02945-8

HISTOPATHOLOGICAL EFFECTS OF CHRONIC SMOKING AND ALCOHOL CONSUMPTION ON
TESTICULAR TISSUE IN ADULT MALES


https://ibn-sina-journal-of-medical-sciences.jo/
https://doi.org/10.1038/s41559-025-02945-8

https://ibn-sina-journal-of-medical-sciences.jo

SINA Vol. 4, No. 6, 2026, pp. 1-20
(O Medieal Science, Health & Pharmacy

IBN Ibn Sina Journal of Medical Science, Health & Pharmacy 19

[3] O’Donnell L, Smith LB. 2026. Endocrinology of the Testis and Spermatogenesis. [Updated 2026 Jan 7].
In: Feingold KR, Adler RA, Ahmed SF, et al., editors. Endotext [Internet]. South Dartmouth (MA):
MDText.com, Inc.; 2000-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK279031/

[4] Liu, Taole, Lianxin Wu, Shital Kumar Mishra, Qi Fang, and Han Wang. (2026). "Time-series single-
cell transcriptomics reveals pervasive daily rhythmicity and nocturnal spermatogenesis in the zebrafish
testis." Science Advances 12, no.24 : eaee7124. https://doi.org/10.1126/sciadv.aee7124

[5] Derefinka, Aleksandra, Joanna Stowik, Hanna Cwirko, and Danuta Witkowska. (2026). "Heavy
Metals in Nicotine-Containing Products: Sources, Exposure, and Health Risks." Food and Chemical
Toxicology: 116165. https://doi.org/10.1016/j.fct.2026.116165

[6] Aloraini, G. S., Alissa, M., & Alghamdi, A. (2026). Furosemide induces dose-dependent testicular
toxicity via disrupting blood-testis barrier, inflammation, and apoptosis: A comprehensive biochemical,
hormonal, and histopathological study. Tissue & cell, 103, 103659. Advance online publication.
https://doi.org/10.1016/j.tice.2026.103659

[7]1 Edoga, Cyril Onyekachi, Emmanuel Chidera Okoh, and Ezugwu Cyril Ifeanyichukwu.(2026). "Effect
of Zingiber Officinale Ethanol Extract on Reproductive Hormones of Male Albino Wistar Rats Induced
with Inflammation."
https://www.researchgate.net/publication/401621853_Effect of Zingiber Officinale Ethanol Extract
on_Reproductive_Hormones_of Male_Albino_Wistar_Rats_Induced with_Inflammation

[8] Camilo Schimenes, B., A. Alvarenga, T., Toricelli, M. et al. The 24/7 lifestyle and male hormonal
health: how sleep deprivation and ultra-processed foods impact testosterone and reproduction. Rev
Endocr Metab Disord (2026). https://doi.org/10.1007/s11154-026-10030-z

[9] Chavda, R., Rane, S.U., Mittal, N.et al. Integrated Clinical, Histopathological, and Inflammatory
Parameters for Predicting Malignant Transformation in High-Risk Oral Potentially Malignant
Disorders: A Prospective Study. Head and Neck Pathol 20, 32 (2026). https://doi.org/10.1007/s12105-
026-01900-8

[10] Zhang H, Zhu X, Tian M, Wang T, Wang R, Zhang M, Yan J and Li X (2026) Association of heavy
metal mixtures with liver function biomarkers: multi-model analysis identifies cadmium as the primary
driver. Front. Public Health 14:1817191. doi: https://doi.org/10.3389/fpubh.2026.1817191

[11] Sahoo, Rajeev Kumar, and Mousumi Das. (2026). "A Comprehensive Appraisal on Male Reproductive
Dysfunctions and Associated Complications.” In Nanotherapeutics in the Treatment of Reproductive
Disorders, pp. 173-222. Apple Academic Press.

[12] Barone, B., Amicuzi, U., Tammaro, S., Olivetta, M., Stizzo, M., Musone, M., Napolitano, L., De Luca,
L., Reccia, P., Capone, F., Lecce, A., Pagano, G., Imperatore, S., Chianese, S., Papi, S., Della Rosa, G.,
Dinacci, F., Coppola, M., Madonna, A., Grillo, M., ... Crocetto, F. (2026). Male Infertility: A
Comprehensive Review of Urological Causes and Contemporary Management. Journal of clinical
medicine, 15(1), 397. https://doi.org/10.3390/jcm15010397

[13] Lemaire-Hamel, S., Neau, M., McCune, F., Fournier, V., & Saguez, J. (2025). Armyworm
(Lepidoptera: Noctuidae) in the province of Quebec, Canada: trapping, sex ratios, and female
reproductive status. The Canadian Entomologist, 157, e15. doi: https://doi.org/10.4039/tce.2025.6

[14] Scalzone, A., Imparato, G., Ausilio, C., Mollo, V., & Netti, P. A. (2026). Tuning the Testicular
Microenvironment for Enhancing Human Sertoli Cells Maturation and Functionality In Vitro. Advanced
healthcare materials, 15(22), e05848. https://doi.org/10.1002/adhm.202505848

[15] Li, X., Zhang, C., Yao, C., Wang, X., Jiang, L., Li, Z., Li, P., & Wu, R. (2026). Rete testis thickness is a
novel predictor for Johnsen score and sperm retrieval outcomes in azoospermia. Translational andrology
and urology, 15(1), 25. https://doi.org/10.21037/tau-2025-92

HISTOPATHOLOGICAL EFFECTS OF CHRONIC SMOKING AND ALCOHOL CONSUMPTION ON
TESTICULAR TISSUE IN ADULT MALES


https://ibn-sina-journal-of-medical-sciences.jo/
https://www.ncbi.nlm.nih.gov/books/NBK279031/
https://doi.org/10.1126/sciadv.aee7124
https://doi.org/10.1016/j.fct.2026.116165
https://doi.org/10.1016/j.tice.2026.103659
https://www.researchgate.net/publication/401621853_Effect_of_Zingiber_Officinale_Ethanol_Extract_on_Reproductive_Hormones_of_Male_Albino_Wistar_Rats_Induced_with_Inflammation
https://www.researchgate.net/publication/401621853_Effect_of_Zingiber_Officinale_Ethanol_Extract_on_Reproductive_Hormones_of_Male_Albino_Wistar_Rats_Induced_with_Inflammation
https://doi.org/10.1007/s11154-026-10030-z
https://doi.org/10.1007/s12105-026-01900-8
https://doi.org/10.1007/s12105-026-01900-8
https://doi.org/10.3389/fpubh.2026.1817191
https://doi.org/10.3390/jcm15010397
https://doi.org/10.4039/tce.2025.6
https://doi.org/10.1002/adhm.202505848
https://doi.org/10.21037/tau-2025-92

20 Ibn Sina Journal of Medical Science, Health & Pharmacy
IBN https://ibn-sina-journal-of-medical-sciences.jo

SIN-A Vol. 4, No. 6, 2026, pp. 1-20
OF Medieal Science, Health & Fharmacy

ISSN 3104-6428

[16] Gupta, D., Abilash, D., Gandhi, A.D. et al.(2026). The Effects of Cigarette Smoking and Chronic
Alcohol Consumption on Seminal Quality in Young Adults: A Cross-Sectional Study. Ind J Clin
Biochem. https://doi.org/10.1007/s12291-026-01404-w

[17] Kbirou, Adil, Adli, Othmane, Kadil, Youness, Moataz, Amine, Filali, Houda, Aboutaieb, Rachid.
(2026) Differential Effects of Tetrahydrocannabinol and Cannabidiol on Sperm Quality and
Reproductive Hormones in Male Rats: A Comparative Experimental Study, Andrologia, 4514624, 11
pages, 2026. https://doi.org/10.1155/and/4514624

[18] Chen, Ken, Xiaoli Ren, Shu Li, Tongsheng Wang, and Jingya Li. (2026). "MEHP Hijacks the
NOS2/Peroxynitrite Axis to Drive Leydig Cell Ferroptosis: A Multi-Omics Mechanistic Investigation
into DEHP-Induced Male Reproductive Toxicity." Journal of Environmental Sciences.
https://doi.org/10.1016/j.jes.2026.05.064

[19] Tan, Wanjing, Shuo Wang, Mengyao Gao, Ruiyan Liu, Yue Xing, Huifen Xiang, and Yubo Ma.
(2026)."Identifying critical windows of apparent temperature exposure and male serum reproductive
hormone levels." Environmental Research : 124847. https://doi.org/10.1016/]j.envres.2026.124847

[20] Akter, S., Madhuvilakku, R., Kar, AK.et al. Reactive oxygen species (ROS) in cancer: from
mechanism to therapeutic implications. Sig  Transduct Target Ther1l, 111 (2026).
https://doi.org/10.1038/s41392-026-02583-x

[21] Alanazi, Bandar H., Omnia A. Nour, and Marwa S. Serrya. (2026). "Saroglitazar Mitigated
Cyclophosphamide-Induced Testicular Injury: Crosstalk Between Oxidative Stress, Inflammation and
Apoptosis.”" Pharmaceuticals 19, no. 2: 266. Alanazi, B. H., Nour, O. A., & Serrya, M. S. (2026).
Saroglitazar Mitigated Cyclophosphamide-Induced Testicular Injury: Crosstalk Between Oxidative
Stress, Inflammation and Apoptosis. Pharmaceuticals, 19(2), 266. https://doi.org/10.3390/ph19020266

[22] Ahmad, M., Zoha, Q., Zahid, N., & Naz, N. (2026). Multivitamin supplementation mitigates chronic
stress induced testicular dysfunction by restoring one-carbon metabolism, redox balance, and
spermatogenesis in rats. Physiology & behavior, 315, 115417. Advance online publication.
https://doi.org/10.1016/j.physbeh.2026.115417

[23] Nassar GN, Leslie SW. Physiology, Testosterone. [Updated 2026 Apr 19]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2026 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK526128/

[24] Currey J, Wang C, Mayer MG, Chen Y, Nisperuza Vidal AK, Allen MJ, Khatun MS, Ellsworth CR,
Islamuddin M, Evangelista J, Minor SM, Golden N, Zwezdaryk KJ, Maness NJ, Blair RV, Kaolls JK,
Paociask DA, Fischer T and Qin X (2026) Characterization of subchronic lung and brain consequences
caused by mouse-adapted SARS-CoV-2 and influenza A infection of C57BL6 mice. Front. Immunol.
17:1755141. doi: https://doi.org/10.3389/fimmu.2026.1755141

[25] Patané, G.T., Moreira, R.J., Russo, A., Pereira, M.L., Oliveira, P.F., Barreca, D. and Alves, M.G.
(2026), Lifestyle implications of the paradox and management of oxidative stress in sperm. J Physiol,
604: 1028-1044. https://doi.org/10.1113/JP289694

HISTOPATHOLOGICAL EFFECTS OF CHRONIC SMOKING AND ALCOHOL CONSUMPTION ON
TESTICULAR TISSUE IN ADULT MALES


https://ibn-sina-journal-of-medical-sciences.jo/
https://doi.org/10.1007/s12291-026-01404-w
https://doi.org/10.1155/and/4514624
https://doi.org/10.1016/j.jes.2026.05.064
https://doi.org/10.1016/j.envres.2026.124847
https://doi.org/10.1038/s41392-026-02583-x
https://doi.org/10.3390/ph19020266
https://doi.org/10.1016/j.physbeh.2026.115417
https://www.ncbi.nlm.nih.gov/books/NBK526128/
https://doi.org/10.3389/fimmu.2026.1755141
https://doi.org/10.1113/JP289694

	1. Introduction
	References


