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Abstract
Aim: The present study determined whether or not the regular 

intake of red wine causes any significant changes in testicular and body 
weight parameters, given the existing controversy over the effect of 

alcoholic beverages on health system. 
Material and methods: Ten male albino Wistar rats –experimental 

model with average body weight of 140 g were divided into two groups, 
A and B, (n=5 each). Group A received distilled water being the control 
while group B was administered a single daily dose of 5 ml/kg body 
weight of red wine (Carlo Rossi) for 21 days. An electronic weighing scale 
(G&G® Neuss, Germany) was used to take record of the initial and final 
body weights. The animals were anesthetized with isoflurane on the 
22nd day to enable collection of the testes which were also weighed and 
thereafter fixed in 10% neutral formalin for routine histological studies. 
The analysis of variance was used with the ‘R’ software to analyze the 
statistical data, while P<0.05 was taken as the significant value. 

Results: The micro-anatomical investigation revealed enhanced 

perfusion of the tissue and normal morphology of the seminiferous 

tubules with constituent spermatogenic cells at different stages of 
maturation. The biometric assessment of the organ (testis) weight 
showed no significant difference; whereas there was a statistically 
significant increase in the final body weight of the treated-experimental 
model when compared with the control. 

Conclusion: The findings indicate that the intake of red wine at 
the investigated amount may maintain the integrity of the primary 

reproductive structure and lead to body weight gain in males. 
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Introduction

Wine, generally, is an alcoholic drink or beverage 

consumed in many parts of the world for its biological 

roles, especially in curbing stress. Red-wine in particular 

is made from the juice of dark-coloured grapes by the 

introduction of yeasts to cause natural fermentation. It is 

composed mainly of water, carbohydrates, organic acids, 

minerals, alcohol, polyphenols and aromatics [1,2]. The 

application of yeast during the crushing process breaks 

down the sugars found in the grapes and converts them to 

alcohol [3], while its red-colored appearance often results 

from the presence of anthocyanin pigments in the skin of 

the grapes [4,5]. 

Over the years, red wine has become popular for its 

reported positive effect on oxidative stress and coronary 

heart disease [6]. Notwithstanding, findings have indicated 
that the causative role of alcohol in cardio-protection is not 

certain [7,8]. According to Hansel et al [9], such protection 

may be due to some confounders and misclassification, 
asserting that those who take alcoholic drink moderately 

display a more favorable clinical and biological profile 
consistent with lower cardiovascular risk as compared 

with non-drinkers and heavy drinkers. In vitro and in 

vivo studies have found that a certain amount of everyday 

wine consumption may prevent various chronic diseases. 

This attributes in part, to the polyphenolic contents of the 
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wine which include resveratrol, anthocyanins, catechins and 

flavonoids that act as anti-oxidants [1,10,11]. 
While alcohol itself is usually a major component of 

different types of wine, the controversy over the effect of its 

intake on health parameters still exists. For instance, meta-

analyses have shown the self-reported consumption of one to 

three (i.e. about 10 g – 30 g alcohol) standard drinks per day to be 

associated with a 20-25% reduction in the risk of cardiovascular 

diseases (CVD) [12-14]. This lower risk of CVD observed in 

moderate drinkers is often attributed to the beneficial effects of 
alcohol on plasma lipids and lipoprotein, implying that small 

to moderate amounts of alcohol are good for one’s health [9]. 

However, alcohol is reported to be the fifth leading cause of 
death and disability accounting for about 4% mortality; and 

the harmful effects of its intake could result in conditions or 

diseases such as liver cirrhosis, injuries and cancers of the liver, 

colorectum, breast, and upper aero-digestive tract [15]. 

 On being specific about the association between red 
wine and health, some reports have portrayed the effects of its 

components aside from excess alcohol consumption as health-

damaging, owing to pesticide and heavy metal content [16,17]. 

In contrast, other research findings point to the protective effects 
of red wine on health owing to the abundance of anti-oxidants 

[18,19]. Studies on the effect of regular drinking of different types 

of red wine on hormonal reproductive parameters in young adult 

male rats showed the product to influence the plasma levels and/
or concentration of follicle-stimulating hormone, testosterone, 

17β-estradiol and prolactin. The observed effects were said to 
be dependent on the type and the dose of the red wine; while 

the chemical compounds or phenolics naturally occurring in red 

wines may modulate the effects of ethyl alcohol but also directly 

affect the male reproduction [20].

On highlighting the relationship of red wine consumption 

with weight, it has been reported that wine intake did not affect 

weight changes in patients with type 2 diabetes after initiating 

daily wine consumption for two years [21,22]. A cohort study in 

men also failed to show an association between wine intake and 

weight changes [23]. According to Maclnnis et al [24], middle-

aged participants of the Melbourne Collaborative Cohort study 

were less likely to have greater waist circumference and body 

weight when drinking low to moderate amounts of alcohol 

including wine. Also, mean BMI (basal mass index) was 

reportedly lower in people who drank alcohol and wine daily 

than those who consumed alcohol less frequently. However, 

for a given alcohol intake, wine consumption was inversely 

associated with BMI and waist circumference [25]. Moreover, 

a recent review which summarized the contribution of red wine 

consumption to human health, showed that its positive effects 

may fluctuate depending on the individual substances, positing 
that the topic requires further careful research [1]. 

Infertility is a devastating problem of human reproduction 

and male infertility is said to contribute to 50% of all infertility 

cases [26,27]. On the other hand, obesity rates are increasing 

rapidly worldwide, which is not only associated with an increased 

risk of developing reproductive disorders [28,29]. To further 

justify the present study, the polyphenols contained in wine 

have been said to contribute to its beneficial effects as indicated 
by an isolation study of resveratrol – a phenolic compound, in 

preventing cardiovascular diseases and protecting brain and 

nerve cells [10]. However, the said ingredient was reported 

to abrogate the reproductive capacity in male mice, as well as 

have a negative impact on the activities of antioxidant enzymes 

[30]. Hence, there is a crucial need for investigation into the 

biological effects of red wine on male reproductive and body 

weight parameters, in order to address the existing controversy.

Materials and methods

Ethical consideration: The required approval/consent to 
conduct this research was obtained from the Research and Ethics 

Committee of the Department of Anatomy, in the College of 

Medicine and Health Sciences of Abia State University, Nigeria. 

The guidelines for the use of experimental animals/or principles 
of laboratory animal care were carefully followed, as well as 

specific national laws.
Materials/Tools: These included cages for restraining the 

animals, electronic weighing scale (G&G®), Neuss Germany) 

for checking the body weight, syringes for measuring the doses 

and administering the test substance, dissecting kit, chemical 

reagents including formalin, alcohol, xylene, hematoxylin and 

eosin, sample bottles, paraffin wax, embedding mould, rotary 
microtome, water bath, microscope glass slides and a light 

microscope.

Test substance: Carlo Rossi Wine (California Red) was 

purchased from a wine shop in Okigwe, Imo State – Nigeria, 

and used for the study. The wine’s product details are as follows: 

Bottle size: 750 mL; alcohol/volume: 11.5%; made in United 
States of America (USA) by E. & J. Gallo Winery; sugar 

content: 16 g/L; sweetness descriptor: D-dry; style: light-bodied 
and fruity; varietal: blend.

Experimental animals: Healthy male albino Wistar 

rats weighing between 108 g and 180 g were procured from a 

breeding facility and then confined in cages in the animal house 
of the College of Medicine, Abia State University, Uturu. They 

took water and were fed rat chow ad libitum during the period 

of the experiment.

Determination of dosage and administration of 

treatment: The initial body weight was taken prior to 

commencement of the experiment in order to determine the 

appropriate dose to be administered on each animal; while the 

formula: Dose (mL) x Body Weight (g) ÷ 1000 was used to 

calculate the dose for each animal. 10 male rats were separated 

into two groups designated A and B, with each group consisting 

of five subjects. Group A received distilled water and served 
as the control while group B was administered 5 ml/kg body 
weight per day of the named red wine. Treatments were given 

once daily by oral route- gavage and lasted for 21 days. The 

animals were re-weighed on the 22nd day in order to take their 

final body weight. This was followed by anaesthetizing them 
using isoflurane to enable dissection and collection of the testes, 
which were also weighed and then processed for histological 

examination.

Histological processing: The testicular tissue samples 

were preserved in 10% formalin, dehydrated in ascending grades 

of alcohol and cleared with xylene. The cleared tissues were 

impregnated and infiltrated so as to remove the clearing agent. 
This was done by passing the samples through several changes of 

paraffin wax in a hot air oven for 30 minutes. The infiltrated tissue 
was embedded with molten paraffin wax in an embedding mould 
and allowed to harden. The tissues were mounted on wooden 

blocks and sectioned using a rotary microtome before being 

trimmed to obtain the cutting surface and then cut at 5 micron 

metres (µm). Tissues were finally stained with hematoxylin 
and eosin dyes, mounted in distyrene plasticizer xylene (DPX) 

and allowed to dry. This was followed by micrography and 

examination of the samples under a microscope.

Statistical data analysis: The one-way analysis of 

variance (ANOVA) was used with the ‘R’ software to ascertain 

the changes in the body weight as well as the organ weight, 
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between the experimental group and the control. The values 

were presented as mean ± SEM and P < 0.05 was taken to be 

statistically significant.

Results

Physical Observation: There was a rapid increase in the 

appetite of the experimental subjects treated with red wine, as 

these were observed to consume more chow, and also exhibit 

much excitability than those in the control group.

Histological findings: The following micrographs are the 

result of testicular tissue specimen processing

Figure 1 - Photomicrograph of group A, control section of the 

testis (x400)(H/E) shows normal architecture with seminiferous 
tubules that contain sperm cells at different stages of 
development, and lined with Sertoli cells (SC) and interstitial 

cells of Leydig (ICL) 

Figure 3 - Turkey Multiple Comparison of Means (Box Plot) for 

testis-organ weight showing the mean levels at 3.3 g in group A 
and 4.0 g in group B as indicated by the bold transverse bands. 

Figure 2 - Photomicrograph of group B, section of the testis 

administered with red wine (x400)(H/E) shows testicular tissue 
with enhanced perfusion (EP) and continuous maturation of 
the sperm cells (SC).

Table 1

Table 2

Comparison of testes weight differences of the

animals during the experimental period of 21 
days.

Analysis of variance for final body weight

Result shows that P-value is greater than (>) 0.05, indicating no significant difference 
between the experimental group and the control.

Result shows P-value is less than (<) 0.05, implying there is a significant difference 
between the experimental group and the control.

Source of 
variation

Degree of freedom (D.f) Sum of 
squares

Mean sum of 
squares

Frequency distribution(fcal) P-value

Between 

treatment

1 1.3682 0.45607 1.1754 0.357

Within 

treatment

5 5.0443 0.38803

Total 10 (n)

Source of 
variation

Degree of freedom (Df) Sum of 
squares

Mean sum of 
squares

Frequency distribution(fcal) P-value

Between 

treatment

1 2364.8 1088.25 7.0446 0.004682

Within 

treatment

5 2008.2 154.48

Total 10 (n)

Figure 4 - 95% family–wise confidence level for testes 
weight, shows no significant difference in mean levels due to 
intersection of the horizontal line (B-A) and the broken vertical 
line at 0.0 point.

95 % family- wise confidence level

Differences in mean levels of Rats

Figure 5 - Turkey Multiple Comparison of Means (Box Plot) for 

the final body weight shows the mean levels at 135 g and 170 g 
in groups A and B respectively.



78
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 4

Discussion

Findings from the histological assessment of tissue 

samples of red wine did not show any adverse changes when 

compared with the control. The Photomicrograph of group 

B, as presented in figure 2 showed enhanced perfusion of the 
testicular tissue, the presence of sustentacular -interstitial cells 

of Leydig and Sertoli’s, as well as the continuous maturation 

of sperm-producing cells. These observed microscopic features 

were not significantly different in relation to figure 1 which 
represents a normal sample (i.e., from the distilled-water control 

group). While literature abounds on the positive role of red wine 

in cardio-protection, there is however, paucity of evidence on 

its effect on reproductive morphology. A report on the effect 

of regular drinking of different types of red wine on hormonal 

reproductive parameters and total antioxidant status in young 

adult male rats showed the product to influence the plasma levels 
or concentration of follicle-stimulating hormone, testosterone, 

17β-estradiol and prolactin, as well as exert high antioxidant 
activity due to its content of polyphenolic compounds [20].

A summary of review of recent studies on the beneficial 
effects of moderate wine intake on human health has reported 

the valuable role, especially of red wine, in the prevention and 

treatment of chronic ailments such as cardiovascular disease, 

metabolic syndrome, cognitive decline, depression and cancer. 

These reported benefits were attributed to its phytochemical 
compounds, as highlighted by clinical trials where the effect of 

red wine has been compared to white wine, non- alcoholic wine, 

other alcoholic drinks and water. This implied that moderate 

wine intake at 1-2 glasses per day as part of the Mediterranean 

diet has been positively associated with human health 

promotion, diseases prevention and disease prognosis [31]. The 

consumption of red wine has also been indicated in decreasing 

the blood pressure of hypertensive patients [10].

 On the other hand, the evidence deduced from the 

biometric studies using various analytic tools, showed the intake 

of red wine to significantly increase the body weight of the 
experimental animals when compared with that of the control. 

However, the increase in testis-organ weight was not statistically 

significant. The analysis of variance for the final body weight 
presented in table 2 gave a P-value of 0.004682 (<0.05), while the 

turkey multiple comparison (Figure 5) showed a significant rise 
in the mean levels from 130 g in group A to 170 g in group B as 

indicated by the bold transverse (or horizontal) lines. Moreover, 

the 95% family wise confidence in figure 6 also indicates a 
significant difference as the horizontal line at B-A completely 
drifts away from the broken vertical midline at zero point. On 

the contrary, the analysis of variance for testicular-organ weight 

in table 1, produced a P-value of 0.357 (>0.05) indicating a non-

significant rise or change. The turkey multiple comparison of 
means (Box Plot) from analysis of this organ weight presented 

in figure 3, gave a mean value of 3.3 g for the control and 4.0 g 

Figure 6 - 95% family-wise confidence level for final body 
weight, indicates a significant difference between A and B due 
to non- intersection of the horizontal line (B-A) with the broken 
vertical line at 0 point.

Differences in mean levels of Rats

for the red wine-treated group as clearly indicated by the bold 

transverse bands. The 95% family–wise confidence level in 
figure 4, also did not show any significant increase in means as 
there was a clear intersection of the horizontal line (B-A) with 

the broken vertical line at 0.0 point.

Reports on the effect of wine drinking on body weight have 

been contradictory. This warrants the assessment of individual 

brands of alcoholic beverages so as not to only assume they all 

had the same effect, since other components beside the alcohol 

itself may have their roles to play depending on how a particular 

product is being used. Recent prospective studies suggest that 

light-to-moderate alcohol intake is not associated with weight 

gain or changes in waist circumference [24]. Heavy drinking, 

however, was reported as being more consistently associated 

with weight gain [32]. Furthermore, it has been reported that 

increases in alcohol intake patterns appear to promote weight 

gain [33]. 

Experimental evidence is also mixed and suggests that 

moderate intake of alcohol does not lead to weight gain over 

short follow-up periods. Many factors can explain the conflicting 
findings and a better characterization of individuals more likely 
to gain weight as a result of alcohol consumption is needed. 

Individuals who frequently dink moderate amounts of alcohol 

may enjoy a healthier lifestyle in general that may protect them 

from weight gain, while alcohol intake may be a risk factor 

for obesity in some individuals, likely based on a multitude of 

factors [34]. Also, Monteiro et al [35] reports that the ingestion 

of red wine may alter body weight gain, size of adipocyte, and 

the production of estrogen by adipose tissues, positing that 

some of these red wine effects are attributed to ethanol which is 

usually contained in the wine.

Studies conducted under controlled experimental conditions 

showed that moderate red wine consumption can prevent the 

increase of body weight by modulating energy intake in a diet-

induced model of obesity [36]. The advantageous effects of wine 

have been largely attributed to different biological actions of its 

ingredients like polyphenols, whose activities are reported to 

include reduction of appetite, promotion of energy expenditure 

and prevention of energy storage [37]. While the appetite rate 

of the animals treated with red wine in the present study was 

observed to have largely increased; Cains et al [38] revealed how 

a widely consumed nutrient can paradoxically sustain starvation 

signals thus identified a biological factor required for appetite 
evoked by alcohol; suggesting that alcohol sustains fundamental 

appetite signals. 

Although the result for body weight in the present study 

supports the alternative hypothesis (H1), it is also possible 

that other bioactive substances or ingredients in the wine aside 

from the alcohol could influence such outcome. This assertion 
may be drawn based on findings from a related research that 
investigated the effect of palm-wine (another popular brand of 

alcoholic drink) on body weight; which rather supported the null 

hypothesis (H0), as no significant change was observed [39].  
Moreover, a study that tested the effect of red wine, beer and 

a soft drink served with a normal meal on ad libitum energy 

intake in non-obese men, showed that total energy intake was 

higher with red wine than with the soft drink and beer [40]. This 

evidence may be supported by the fact that energy often results 

from the breakdown of calories in the body. Thus, an abnormal 

increase in the amount of calories may cause energy to build up 

in the form of fat. 

As a result of the controversy trailing the impact of 

alcohol, it is worth mentioning that the present research design 
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