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ABSTRACT

Objectives: This study aims to evaluate the impact of caffeine (CAF), taurine (TUR), and ibuprofen (IBF) consumption on the masculine fecundity in 
rats and fetuses development.

Methods: The 1st group was kept as a normal control received distilled water. The 2nd, 3rd, and 4th groups received orally 250 mg/kg, 40 mg/kg, and 
270 mg/kg of TUR, CAF, and IBF, respectively. In addition, the 5th, 6th, 7th, and 8th groups received TUR with CAF, TUR with IBF, CAF with IBF, and TUR, 
CAF, IBF combination, for 45 days. Blood samples were taken to determine testosterone and follicle-stimulating hormone levels and oxidation levels. 
Moreover, in testes, malondialdehyde and nitrite/nitrate were estimated. Besides, the abnormality of sperms, sperm counts, and percentage of sperm 
motilities was characterized. These masculines were allowed to mate with untreated masculine rats to determine the rate of pregnancy and study any 
malformation in their fetuses.

Results: The study revealed that each of CAF and/or IBF decreased the weights of fetuses, as well as sperm counts and motilities significantly. Besides, 
percentages of head and tail abnormalities were increased in CAF and/or IBF. The histopathological examination revealed the presence of marked 
degenerative changes in testes in CAF and/or IBF-treated groups.

Conclusion: CAF and IBF have a teratogenic effect on spermatozoa and masculine fecundity, whereas TUR almost improved undesirable impacts 
induced by IBF or/and CAF.
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INTRODUCTION

Caffeine (CAF), 1, 3, 7-trimethylxanthine, is considered one of the most 
commonly prescribed natural remedies in the world for its stimulating 
effects on the brain and nervous system [1,2]. Therefore, it is a major part of 
several consumable foods and drinks, including chocolates, tea, and most 
famously coffee products. In clinical practice, CAF has been suggested to 
be an effective muscle relaxant, increase urination, and reduce pain, in 
addition to showing partial effects on neurodegenerative disorders such 
as Parkinson’s and Alzheimer’s diseases [2,3]. Several cellular pathways 
are involved in the observed effects of CAF mediated actions including 
cAMP phosphodiesterase, phosphatidylinositol-  3kinase, and A1-A2A 
adenosine receptors antagonistic effect [4].

Taurine (TUR), 2-aminoethane sulfonic acid, is one of the most abundant 
amino acids in mammals and it has a major function in vital cellular 
pathways. Moreover, it has been shown to be involved in neurotransmission, 
osmotic regulation, and reducing oxidative stress [5,6].

TUR is vital for the structure and function of the brain and the retina 
during developmental age, in addition to having an essential role in 
electrolytes balance mainly calcium regulation. Moreover, TUR has a 
major role in reproduction and cellular membrane stability in several 
organs such as the brain, heart, eyes, muscular tissue, and the immune 
system [7]. Furthermore, TUR has shown to reduce oxidative stress 
by scavenging endogenous oxygen free radical molecules by being a 

hydrogen atom acceptor leading to enhancements in cellular viability 
through inhibiting apoptosis pathways [8].

Ibuprofen (IBF), part of the nonsteroidal anti-inflammatory drugs 
(NSAIDs), has earned its therapeutic value as a major symptom 
reliever for patients suffering from rheumatic related diseases [9,10]. 
Interestingly, although there have been increasing concerns about the 
potentially harmful adverse effects of NSAIDs [11,12], IBF is still one 
of the most prescribed medications for its approved indications [13]. 
A  possible explanation may be related to the fact that IBF replaced 
agents that had worse side effect profiles such as glucocorticoids 
hormonal therapy and the use of older generation NSAIDs with 
extensive gastrointestinal side effects [14].

IBF has a favorable kinetics profile, it is readily absorbed through 
the gastrointestinal route, further biotransformed at the liver by 
hydroxylation followed by phase-2 glucuronidation and eventually 
eliminated in urine [15]. Increasing amounts of IBF may increase 
the risk of activating a toxic metabolic pathway in which cytochrome 
p450 oxidatively transforms IBF into N-acetyl-p-benzoquinone imine 
(NAPQ) [14], leading to increased cellular oxidation and eventual cell 
death. The liver is one of the most affected organs to such toxicity 
leading to fulminant liver failure. However, these effects may also have a 
negative impact on the gonadotrophic process, especially that evidence 
has suggested a negative impact of IBF on nitric oxide production which 
is vital for the reproduction of masculine rats [16].

© 2019 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons. 
org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2019.v12i11.34898

Research Article



114

Asian J Pharm Clin Res, Vol 12, Issue 11, 2019, 113-118
	 Dayyih et al.	

Here, we aim to investigate the impact of CAF and/or TUR on masculine 
fecundity and fetus development in rats. Both studied compounds 
are part of commercial energy drinks. Moreover, recently, the use of 
energy drinks has been identified as a high CAF source which raises 
concerns on the wide use of these beverages. In addition, energy drinks 
overuse has been associated with seizures and arrhythmias [17,18], 
affect conductance and refractoriness on the heart, resulting in the 
development of various arrhythmias [19]. Moreover, the consuming 
pattern of CAF is highly intimate with doping effect. On the other hand, 
IBF is consumed over the counter hand in hand with energy drinks 
part of stress coping mechanisms. Eventually, this study will be the 
first study exploring the effect of the combined consumption of CAF 
and/or TUR with IBF, highlighting the deleterious synergistic effect on 
masculine fecundity and fetus development in rats.

METHODS

Animals
Adult sexually mature male rats of the Sprague–Dawley species of both 
sexes weighing from 150 to 200  g obtained from the animal house 
of the University of Petra (Amman, Jordan) were used in the study. 
Animals were housed ad libitum for at least 1 week in the laboratory 
room before testing under controlled environmental conditions; 
constant temperature (25±2°C), humidity (60±10%), and alternating 
12  h light/dark cycles. The investigation complies with the Guide for 
Care and Use of Laboratory Animals published by the US National 
Institutes of Health (NIH Publication No. 85 - 23, revised 1996).

Sixty-four rats were randomly allocated into eight groups (n=8). The 
1st group (control) received 1 ml/kg of distilled water. The 2nd, 3rd, and 
4th groups received oral 250 mg/kg, 40 mg/kg, and 270 mg/kg of TUR, 
CAF, and IBF, respectively. In addition, the 5th, 6th, 7th, and 8th  groups 
received TUR with IBF, TUR with CAF, CAF with IBF, and TUR with CAF 
with IBF, respectively, for 45th consecutive days.

Estimated parameters
Impact of the tested treatments on masculine fecundity
The impact of the tested chemicals on masculine fecundity was studied 
by epididymal spermatozoa examination as well as histopathological 
examination of the testes.

Epididymal spermatozoa examination
The epididymal content was obtained immediately after sacrificing each 
rat. The tail of epididymis was cut with a sharp blade, squeezed gently 
in a clean watch-glass, and examined using the following parameters.

Progressive motility of sperms
The progressive motility of sperms was estimated according to the 
method reported by Bearden and Fluquary [20]. A  small droplet of 
epididymal content was added to one drop of 2.9% sodium citrate 
solution on a clear glass slide, and then the slide was gently warmed. 
Several fields were quickly examined under a microscope (×100) and 
the progressive motility of sperms was estimated as a percentage.

Sperm cell concentration (sperm count)
This was performed according to a previous technique [21]. The pipette 
of counting erythrocytes by hemocytometer was used. The epididymal 
content was withdrawn up to the mark 0.1 and the pipette was then filled 
up to the mark 101 by 0.9% sodium citrate solutions. The content of the 
pipette was mixed and shacked well by holding the ends of the pipette 
between the thumb and the index fingers. A cover slide was placed over 
the counting chamber and a drop of diluted epididymal content was 
spread between the hemocytometer chamber and the cover slide. The 
sperms in five large squares were counted using the high power objective 
lens (×400). The total size in five small squares was multiplied by millions.

Epididymal sperm abnormalities
A drop from the epididymal content of each rat was immediately taken 
and mixed with an equal drop of eosin-nigrosine stain for detection of 

dead and malformed sperm. The semen was carefully mixed with the 
stain, then films were examined at random per slide under ×200, and 
the sperm abnormalities were recorded.

Determination of testosterone and follicle-stimulating hormone 
(FSH) levels
Blood samples were taken from each rat on the 45th day to determine 
the testosterone and FSH levels. Serum levels of both were assayed 
using rat ELISA kit (Cusabio®, China) according to the manufacturer 
procedure.

Biochemical measurements for oxidative stress biomarkers as 
compared to control rats
In fact, serum total pro-oxidant status was done according to Erel, 2005 [21]. 
Teste contents of malondialdehyde (MDA) and total tissue nitrite/nitrate 
(NOx) content were estimated according to the manufacturer’s prescripts 
using reagent kits (Bio-diagnostics, Amman, Jordan).

Impact of the tested chemicals on rate of pregnancy, weights of 
fetuses, and malformation in the fetus
In the past week of treatment, masculine rats of all groups are allowed 
to mate with females to determine the pregnancy rate and the impact of 
the chemicals used on their fetuses.

Feminine of 11–13  weeks old was selected for the actual study and 
vaginal smears were prepared every morning and examined under 
the light microscope (according to the method of Barth et al. [22], for 
5 days to select the feminine with regular estrus. Two feminine were 
selected and caged together with one masculine overnight under the 
controlled environmental condition of temperature (25±2°C), humidity 
(60±20%), and light (12 lights-12 dark cycles). The 0 day of gestation 
was determined by the presence of sperms in the vaginal smear [23]. 
Pregnant rats of all groups were kept under observation until the 
20th  day of gestation then-pregnant rats were sacrificed under light 
ether anesthesia. All fetuses were examined for the occurrence of any 
malformation and weighed. Total implantation sites, the fetal mortality 
rate (resorbed or stillbirth) and living fetuses were recorded.

Histopathological examination
After fixation of testes in 10% formalin/saline for 24 h, testes tissues 
were embedded in paraffin wax and cut at 5 μm thickness. Sections were 
processed, stained by hematoxylin and eosin stain for histopathological 
examination using the light microscope.

Statistical analysis
Data were expressed as means±standard error of the means (SEM). 
Comparisons between means were carried out using one-way ANOVA 
followed by Tuke–Kramer multiple comparisons test. Statistical 
analysis was performed SPSS version  25; a probability level of <0.05 
was accepted as statistically significant.

RESULTS

The current study examined toxicological impacts of the combination 
of CAF and TUR which are already present in certain energy products, 
as well as the impact of receiving daily IBF as an over the counter 
treatment, on testis and fetuses of rats.

Impacts of tested treatments on sperm count and motility as well 
as serum levels of testosterone and FSH
Noteworthy, the administration of IBF caused a significant decrease 
in the sperm count alone (56%) or in combination with CAF (61%) as 
compared to the control group, whereas the addition of TUR improved 
sperm counts. Interestingly, TUR with IBF declined sperm count by 
36% and TUR, CAF, and IBF declined it by 43% as compared to the 
control group (Fig. 1a).

Moreover, the administration of IBF caused a significant decrease in the 
sperm motility alone or in combination with CAF as compared to the 
control group. While, TUR enhanced sperm motility where TUR with 
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IBF as well as TUR, CAF, and IBF combination reduced sperm motility 
compared to the control group (Fig. 1b).

Markedly, the administration of IBF and CAF caused a significant 
decrease in testosterone level alone by 42% and 34%, respectively, or 
in a combination of 36% as compared to the control group, whereas 
the addition of TUR improved testosterone level where TUR with IBF 
declined testosterone level by 26% and TUR, CAF, and IBF combination 
declined it by 16% compared to the control group (Fig. 1c).

Likewise, the administration of IBF and CAF caused a significant 
decrease in FSH level alone by 62% and 34%, respectively, or in 
combination with 59% as compared to the control group. While the 
addition of TUR enhanced FSH level where TUR with IBF declined 
FSH level by 52%, and TUR with CAF and IBF declined it by 22% as 
compared to the control group (Fig. 1d).

Abnormalities of head and tail of sperm formation
In fact, using eosin and nigrosine stain revealed photomicrograph 
of smear from the seminal fluid of none treated rat in the control 
group showing normal sperm formation with head, neck, and tail. 
However, photomicrograph from CAF-treated group showed coiled 
tail sperm. Sperms in IBF-treated group demonstrated double head 
sperms. Further masculine rats received TUR with IBF showed kinked 
or coiled tail and round head. Moreover, coiled tail sperm; coiled 
neck and detached head in rats were given CAF with IBF. Meanwhile, 
photomicrograph of CAF with TUR-treated group revealed a double 
head and pairing phenomenon. In the last photomicrograph, we found 
that misshapen head with flattened head sperms in TUR with CAF with 
IBF-treated group (Fig. 2).

Impacts of tested treatments on oxidative stress biomarkers
Obviously, in Fig.  3, the administration of IBF and CAF caused a 
significant increase in total pro-oxidant contents alone to 4 folds 
and 2 folds, respectively, or in combination to 3 folds as compared to 
control group. Whereas, the addition of TUR improved total pro-oxidant 

contents where TUR with IBF declined it by 3 folds, and TUR with CAF 
with IBF declined it by 2 folds as compared to the control group.

Similarly, the administration of IBF caused a significant rising in MDA 
content 29%, or in combination with CAF by 30% as compared to the 
control group. In addition, NOx content increased significantly after 
administration of IBF by 20% as compared to the control group.

Impact on the rate of pregnancy and weights of fetuses
In the actual study, Fig. 4a revealed that IBF alone and in combination 
with CAF diminished the rate of pregnancy markedly by 50% as 
compared to the control group. TUR improved this percentage when 

Fig. 1: Impacts of tested treatments on sperm count as compared with control rats (a). Impacts of tested treatments on sperm motility 
percentage as compared with control rats (b). Impacts of tested treatments on testosterone level as compared with control rats 

(c). Impacts of tested treatments on FSH level as compared with control rats (d). The 1st group was kept as a normal control received 
1 ml/kg distilled water. The 2nd, 3rd, and 4th groups received 250 mg/kg, 40 mg/kg, and 270 mg/kg; orally of TUR, CAF, and IBF, respectively. 

In addition, the 5th, 6th, 7th, and 8th groups received TUR with IBF, TUR with CAF, CAF with IBF, and TUR with CAF with IBF, respectively, 
for 45th consecutive days. Where is: 1-Control, 2-TUR, 3-CAF, 4-IBF, 5-TUR with CAF, 6-TUR with IBF, 7-IBF with CAF, and 8-TUR with CAF 
with IBF. Each bar with vertical line represents the mean±SEM of 6–8 rats per group. *vs. Control group, (one-way ANOVA followed by 

Tukey–Kramer multiple comparisons test; *p<0.05). TUR: Taurine, CAF: Caffeine, and IBF: Ibuprofen

a b

dc

Fig. 2: Impacts of tested treatments on sperm formation in 
masculine rats showing that abnormalities of head, neck, and tail 

of sperms. The 1st group was kept as a normal control received 
1 ml/kg distilled water. The 2nd, 3rd, and 4th groups received 

250 mg/kg, 40 mg/kg, and 270 mg/kg; orally of TUR, CAF, and IBF, 
respectively. In addition, the 5th, 6th, 7th, and 8th groups received 

TUR with IBF, TUR with CAF, CAF with IBF, and TUR with CAF with 
IBF, respectively, for 45th consecutive days. Where is: (a) Sperm of 
control male, (b) sperm of a male which taken CAF, (c) sperm of 
male which taken IBF, (d) sperm of a male which taken TUR and 

IBF, (e) sperm of male which taken CAF and IBF, (f) sperm of male 
which taken CAF and TUR, (g) sperm of male which taken CAF and 

TUR and IBF, (h) fetus of male which taken CAF andTUR and IBF

a b c d

e f g h
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combined with IBF as well as with CAF and IBF to become 67% as 
compared to the control group.

Moreover, Fig. 4b illustrated that the weight of fetuses decreased 
significantly in IBF-, CAF-, and CAF with IBF-treated groups as 
compared to control group by 27%, 22%, and 30%, correspondingly. 
In addition, we found that TUR improved the weight of fetuses in TUR 
with CAF-, and TUR with IBF-treated groups to decline by 19% and 
18%, respectively, as compared to the control group. At the same time, 
TUR did not enhance the reduction in weight (29%) in TUR with CAF 
with IBF-treated group as compared to the control group.

Malformation in fetus
Fig. 5 showed that fetuses obtained from control pregnant rats on 
20th day of gestation normal fetus showing normal growth. On the other 
hand, fetuses belonged to IBF demonstrated hematoma and wrinkled 
skin or contraction, CAF revealed loss of foot due to a severe hematoma, 
TUR with CAF showed paralysis in forelimb, as well as TUR with CAF 
with IBF, and demonstrated paralysis in forelimb and hematoma on a 
hind limb with contraction in all over the body.

Photomicrographs showed that fetuses belonged to IBF has hematoma 
and wrinkled skin or contraction, CAF revealed loss of a foot, TUR 
with CAF showed paralysis in the forelimb, as well as TUR with CAF 
with IBF, and demonstrated paralysis in forelimb and hematoma on a 
hind limb with contraction in all over the body. Where, TUR: Taurine, 
CAF: Caffeine, and IBF: Ibuprofen.

Histopathological examination of testes of masculine rats
Histopathological findings of tissues were illustrated in Fig. 6.

In fact, the histopathological examination of sections of the control 
group showed a normal histological structure of seminiferous tubules 
with complete spermatogenesis and sperm production. Likewise, rats 
received TUR showed no histopathological changes. However, CAF 
administration showed degeneration of spermatogonial cells lining 
seminiferous tubule and congestion of interstitial blood vessels. 
In addition, administration of IBF to rats revealed degeneration of 
spermatogonial cells lining seminiferous tubules with the formation 
of spermatic giant cells. However, testis of TUR with CAF-treated 
group showed that no histopathological changes. Rats received TUR 

Fig. 3: Impacts of tested treatments on oxidative stress biomarkers. The levels of pro-oxidants in serum, MDA in tests, and nitrite in tests 
were measured in eight rat groups. The 1st group was kept as a normal control received 1 ml/kg distilled water. The 2nd, 3rd, and 4th groups 
received 250 mg/kg, 40 mg/kg, and 270 mg/kg; orally of TUR, CAF, and IBF, respectively. In addition, the 5th, 6th, 7th, and 8th groups received 

TUR with IBF, TUR with CAF, CAF with IBF, and TUR with CAF with IBF, respectively, for 45th consecutive days. (*p<0.05 and **p<0.001). 
Values are expressed as mean±SEM of 6–8 rats per group. *vs. Control group, (one-way ANOVA followed by Tukey–Kramer multiple 

comparisons test; p<0.05). TUR: Taurine, CAF: Caffeine, and IBF: Ibuprofen

Fig. 4: Impacts of tested treatments which were given to masculine rats on the percentage of pregnancy in masculine rats as compared 
with control rats (a). Impacts of tested treatments which were given to masculine rats on the weight of fetuses as compared with control 

rats (b), the fetuses obtained from pregnant rats on 20th day of gestation. The 1st group was kept as a normal control received 1 ml/
kg distilled water. The 2nd, 3rd, and 4th groups received 250 mg/kg, 40 mg/kg, and 270 mg/kg; orally of TUR, CAF, and IBF, respectively. 
In addition, the 5th, 6th, 7th, and 8th groups received TUR with IBF, TUR with CAF, CAF with IBF, and TUR with CAF with IBF, respectively, 

for 45th consecutive days. Where is: 1-Control, 2-TUR 3-CAF, 4-IBF, 5-TUR with CAF, 6-TUR with IBF, 7-IBF with CAF, and 8-CAF with TUR 
with IBF. Each bar with a vertical line reactuals the mean±SEM of 6–8 rats per group. *vs. Control group, (one-way ANOVA followed by 

Tukey-Kramer multiple comparisons test; *p<0.05).  TUR: Taurine, CAF: Caffeine, and IBF: Ibuprofen

a b
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with IBF showed that congestion of interstitial blood vessels. Besides 
the administration of IBF with CAF showed marked degeneration of 
spermatogonial cells lining seminiferous tubules, interstitial edema, 
and congestion of interstitial blood vessels. On the other hand, 
administration of TUR with CAF with IBF to rats revealed marked 
degeneration of spermatogonial cells lining seminiferous tubules and 
interstitial edema.

Photomicrographs showed that the histopathological examination of 
sections of the control group showed a normal histological structure 
of seminiferous tubules with complete spermatogenesis and sperm 
production. Likewise, rats received TUR showed no histopathological 
changes. However, CAF administration showed degeneration of 
spermatogonial cells lining seminiferous tubule and congestion of 
interstitial blood vessels. In addition, administration of IBF to rats revealed 
degeneration of spermatogonial cells lining seminiferous tubules with 
the formation of spermatic giant cells. However, testes of TUR with CAF-
treated group showed that no histopathological changes. Rats received 
TUR with IBF showed that congestion of interstitial blood vessels. Besides 
the administration of IBF with CAF showed marked degeneration of 
spermatogonial cells lining seminiferous tubules, interstitial edema, and 

congestion of interstitial blood vessels. On the other hand, administration 
of TUR with CAF with IBF to rats revealed marked degeneration of 
spermatogonial cells lining seminiferous tubules and interstitial edema, 
whereas TUR: Taurine, CAF: Caffeine, and IBF: Ibuprofen.

DISCUSSION

In the current work, we evaluated the effect of CAF, TUR, and/or 
IBF on masculine fecundity and fetus development in rats. Results 
suggested that IBF induced a significant reduction in sperm count and 
motility, markers of testicular function, and lead to degeneration in 
testicular tissue showed in the histopathological examination, alone 
or in combination with CAF and TUR. This finding suggests that IBF 
penetrated the blood-testis barrier changing the microenvironment of 
seminiferous tubules, and thus creating a different microenvironment 
in the inner part of the wall of the seminiferous tubules studied 
previously at a dose of 7.5 mg/kg in rats for 42 days, therefore, even a 
low dose of IBF with long duration is possibly capable of penetrating the 
barrier [24]. Hence, it is preferable that the continuous administration 
of IBF daily for a long period of time may have health consequences.

In addition, malformations of head and tail in sperm are appeared 
significantly. Literature suggests that abnormalities in sperm cells by 
small molecules could occur by one of three pathways: Physiological, 
cytotoxic, and genetic. The morphological abnormalities might have 
been related to changes in testicular DNA which interfere with the 
process of differentiation of spermatozoa. Furthermore, exposure to 
molecules or contaminants from the personal habitats as smoking 
could cause deleterious effects on the body rendering the production 
of pituitary-hypothalamic or sex hormonal imbalances could affect 
spermatogenesis as well [10,25-28].

In addition, the likelihood of pregnancy was significantly reduced in IBF 
and CAF-IBF treated groups. The noted negative impact on reproduction 
was induced by IBF, alone or in combination with CAF which may be 
due to an increase in preimplantation losses or from oligospermia 
(low concentration of sperms in the seminal fluid), azoospermia, 
impairments sperm motility, and reduction in the fertilizing potential 
of spermatozoa [29]. However, TUR did not affect the percentage of 
pregnancy as compared with the control group.

Interestingly, fetus malformation was noted significantly after the 
administration of IBF and it was at a lower extent in CAF-treated group. 
This observation may be explained by the following mechanisms by 
which CAF might encourage these negative impacts. Mechanisms 

Fig. 6: Impacts of tested treatments on the histopathological examination in rat testes as compared with control rats. The 1st group was 
kept as a normal control received 1 ml/kg distilled water. The 2nd, 3rd, and 4th groups received 250 mg/kg, 40 mg/kg, and 270 mg/kg; 

orally of TUR, CAF, and IBF, respectively. In addition, the 5th, 6th, 7th, and 8th groups received TUR with IBF, TUR with CAF, CAF with IBF, and 
TUR with CAF with IBF, respectively, for 45th consecutive days. Where is: (a) Control, (b) TUR, (c) CAF, (d) IBF, (e) TUR with CAF, (f) TUR 

with IBF, (g) IBF with CAF, and (h) CAF with TUR with IBF. TUR: Taurine, CAF: Caffeine, and IBF: Ibuprofen

a b c d

e f g h

Fig. 5: Impacts of tested treatments which were given to 
masculine rats on malformation of fetuses as compared with 

control rats, the fetuses obtained from pregnant rats on 20th day 
of gestation. The 1st group was kept as a normal control received 

1 ml/kg distilled water. The 2nd, 3rd, and 4th groups received 
250 mg/kg, 40 mg/kg, and 270 mg/kg; orally of TUR, CAF, and IBF, 

respectively. In addition, the 5th, 6th, 7th, and 8th groups received 
TUR with IBF, TUR with CAF, CAF with IBF, and TUR with CAF with 
IBF, respectively, for 45th consecutive days. Where is: (a) Fetus of 
control male, (b) fetus of male taken CAF, (c) fetus of male taken 
IBF, (d) fetus of male taken TUR with IBF, (e) fetus of male taken 
CAF with IBF, (f) fetus of male taken CAF with TUR, (g) fetus of 

male taken CAF with TUR and IBF, (h) sperm of male which taken 
CAF and TUR and IBF

a b c d e f g h
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include down-regulation of adenosine A2 receptors, leading to reduce 
cerebral blood flow in premature infants. However, both treatments in 
combination with TUR revealed notable improvement supporting the 
work of another study [30].

In addition, IBF and/or CAF increased testicular oxidative stress, 
which was revealed by augmenting of MDA content in all IBF treated 
groups along with an increase in NOx content. These impacts might 
be attributed to the activation of the enzyme, xanthine oxidase, which 
catalyzes the oxidation of xanthenes to uric acid, which generates 
superoxides, hydrogen peroxides, and free radicals [31]. Besides, 
albeit high doses of IBF instituted a conjugated bond with glucuronic 
acid or sulfate and a major portion is metabolized by the cytochrome 
P450 system. This probably leads to the production of reactive toxic 
metabolites such as NAPQI interacting with sulfhydryl groups in the 
glutathione molecule. Consequently, IBF induced depletion of cellular 
GSH stores. Binding cellular proteins, the remaining portion of NAPQI 
begins lipid peroxidation and ultimately induces damage [32].

In fact, the presence of TUR with IBF or/and CAF reduced the toxicity 
to a large extent, while the presence of IBF almost increases the toxicity. 
Our study has provided some data and information that may be useful 
for public health. There is a need for regular public health checks on the 
consumption of some socially acceptable analgesics compounds such 
as IBF or/and CAF. Furthermore, the presence of IBF and CAF at the 
same time of administration had a synergistic impact that significantly 
increased hardness of sexual health state.

CONCLUSION

 The daily consumption of IBF or/and CAF has revealed masculine 
fecundity in rats and conferred a teratogenic effect in the fetuses. The 
admission of TUR almost improved undesirable impacts induced by IBF 
or/and CAF.
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