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Background and aim: In the present study, the effect of carnosine along with or without Coenzyme Q10
was tested on the sodium valporate induced testicular toxicity in male rats. Methods: The five different
treatments were designed and its biological, relative weight of reproductive organs, serum lipid profiles,
reproductive hormones levels and spermmotility factors were evaluated to provide a possible alternative
to meet the problem of infertility in males. Results: the experimental rats showed a significant decrease in
body weight gain and no difference was recorded feed intake and feed efficiency ratio in different treat-
ments. The treatment of Carnosine along with CoQ10 does not produce any significant change in the rel-
ative weight of prostate in SVA induced rats. Further, the SVA induced male rats treated with the
combination of Carnosine and CoQ10 showed significant decrease in total cholesterol, triglycerides and
a significant increase in HDL-c, LDL-C, VLDL-C levels as compared to control. The same treatment resulted
in the significant improvement in the reproductive hormones like testosterone, FSH and LH levels in the
serum. Also, the biochemical parameters such as SOD, GST, GPX and catalase levels increased and
decreased MDA serum antioxidant level when treated with both Carnosine and CoQ10. Conclusions:
The combination of Carnosine and CoQ10 showed a succeeding increase in sperm motility even after
6 h of sperm storage. Thus, the obtained results from current study proved that the carnosine along with
CoQ10 may be best alternative solution to treat male infertility.
� 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Globally, infertility is a major health issue well documented by
the WHO and nearly 15 % of the couples affected by this problem
(Hussein et al., 2021). The incidence of infertility has gradually
increasing and about 50 % of cases are estimated due to male fac-
tors (Illiano et al., 2020). In reproductive biotechnology, Sperm cry-
opreservation is an essential process in which during storage, a
50 % decrease in sperm quality due to the generation of an exces-
sive reactive oxygen species (ROS), post-thawing sperm quality
(Farstad, 2009).

Several other reasons like osmotic changes; excessive cell dehy-
dration and intracellular ice crystals formation cause alterations in
sperm plasma membrane permeability (Watson, 2000). It was
investigated that the role of seminal plasma and proteins plays
an important role in sperm maintenance, viability and transporta-
tion into female reproductive tract (Viana et al., 2018) and also act
as nutrient rich medium (Juyena and Stelletta, 2012). Superoxide
dismutase, catalase and glutathione peroxidase (GPX) are the
important enzymes that formed the antioxidant system in semen
(Fraczek and Kurpisz, 2005).

Further, there are numerous non-enzymatic antioxidants like
Vitamins A, E, C, and B complex, co-enzyme Q10, carnitine, and
minerals such as zinc, copper, selenium, and chromium are present
in semen (Safarinejad, 2011). It is found by several researchers that
the extra supplementation of L-carnitine (naturally concentrated in
the testis and epididymis) improve sperm motility by promoting
mitochondrial function. Carnosine acts as a free radical scavenger
and an endogenously synthesized di-peptide composed by b-
alanine and L-histidine. It performs physiological roles such as
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exhibiting buffering capacity at neutral pH (Sale et al., 2010). Also,
carnosine bound to aldehydes formed after lipid peroxidation and
act by sacrifice the nucleophiles, sequester aldehydes and attenu-
ate damage and succession of oxidative process (Burcham et al.,
2002).

The action of CoQ10 has a profound increase in motility and fer-
tilization rates after several weeks of CoQ10 supplementation.
Safarinejad (2011) reported that there is a significant increase in
sperm density and motility with CoQ-10 therapy. Lafuente et al.
(2013) demonstrated a significant improvement in sperm and con-
centration motility in men receiving Co-Q10.

Testicular injury or toxicity using Sodium valproate (SVA) toxi-
city has been reported by Rossi (2013). Furthermore, SVA has the
ability to disrupt the testicular by producing some oxidative stress
and reproductive toxicity in male rats. Therefore, in the current
study, Carnosine along with or without Coenzyme Q10 was tested
on the sodium valporate induced testicular toxicity in male rats to
provide a possible alternative to meet the problem of infertility in
males.

2. Materials and methods

2.1. Animals

A total of forty healthy adult male albino rats at the age of 10–
12 weeks were obtained from Laboratory of Animal Colony, Hel-
wan, Egypt. All rats were initially weighed around 210 ± 5 g was
used for all experiments in the study. The rat models were adapted
in cages made of stainless steel and they were fed with basal diet at
25 ± 2 �C with 55–60 % humidity and a 12 h light/dark cycle for
7 days before starting experimental trials. The experimental proto-
col was conducted in accordance with the European Community
Directive 2010/63/EU. The animal care procedures were in agree-
ment with the National Institutes of Health (NIH) and Helwan
University Guidelines.

2.2. Preparation of basal diet

Basal diet consists of 20 % protein (as casein), sucrose 10 %, corn
oil 4.7 %, choline chloride 2 %, vitamin mixture 1 %, salt mixture
3.5 %, and fibers 5 %, and corn starch up to 100 % in accordance
to Reeves et al. (1993).

2.3. Experimental design

The rats were divided randomly into 5 groups (n = 8 rats).

Group I: Normal control fed with basal diet without any
treatment.
Group II: Induced control fed with basal diet with an oral
administration of Sodium Valproate (SVA) at a dose of
500 mg/kg/BW.
Group III: Rats were Fed with basal diet and given SVA + CAR
(200 mg/kg BW).
Group (IV): Rats were Fed with basal diet and given SVA + Q10
(15 mg/kg BW).
Group (V): Rats were Fed with basal diet and given a mixture of
SVA+ (Q10 + CAR) at equal ratios.

2.4. Biological DETERMINATION:

The biological determinants such as Feed Intake (FI) by the rats
were recorded daily and the Body Weight Gain (BWG) and Feed
Efficiency Ratio (FER) were calculated every week. The Feed effi-
ciency ratio (FER) was estimated using the equation:
2

FER ¼ WeightgainðgÞ
FeedintakeðgÞ

The values of different treatments were assessed till the end of
the experimental period and the mean of the body weight gain,
feed intake and feed efficiency ratio were also taken and recorded.
The relative weight of sexual organs (testis, seminal vesicles and
prostate) was also taken at end of the experiment (Fernandez
et al., 2011).
2.5. Biochemical estimation of serum lipid profiles:

All chemicals and Biochemical Kits used for determinations
were of analytical grade and procured from Sigma Chemicals Co.,
USA.

The estimation of serum lipid profiles such as Serum cholesterol
(CHO), triglycerides (TG), high density lipoprotein cholesterol
(HDL-C), Low density lipoprotein cholesterol (LDL-C) and Very
Low density lipoprotein cholesterol (VLDL-C) were done using
enzymatic colorimetric methods adopted by Abell et al. (1952);
Buccolo and David (1973); Kostener (1976).
2.6. Sexual hormonal level assay

The rats were slightly anesthetized with sodium pentobarbital
(40 mg/Kg), weighed and killed by decapitation. Blood was col-
lected from the ruptured cervical vessels for determination of sex-
ual hormone levels (testosterone, follicle stimulating hormone -
FSH, luteinizing hormone - LH). For the evaluation of sperm motil-
ity and sperm morphology, semen was collected from the ducts of
right and left deferens respectively. The in vitro assay for the eval-
uation of testosterone level was done by collecting the right testes.
According to methods described by Maruyama et al. (1987), the
concentrations of serum testosterone, FSH and LH were estimated.
2.7. Serum lipid peroxidation, enzymatic and non-enzymatic
antioxidant biomarkers estimation:

The activity of Serum lipid peroxidation, enzymatic and non-
enzymatic antioxidant biomarkers such as superoxide dismutase
(SOD), glutathione transferase (GST), glutathione peroxidase
(GPX), and catalase, enzymes were determined using commercial
kits according to the methods described by Sun et al. (1988);
Moron et al. (1979); Tappel (1978) and Cohen (1970), malondialde-
hyde (MDA) by Ohkawa et al. (1979) respectively.
2.8. Computer assisted semen analysis (casa) for sperm motility test

The sperm suspension was collected from the droplets after 6 h
of sperm storage and the sperm motility was analyzed using the
CASA system (SMAS, Ver.3, DITECT Digital Image Technology,
Japan). The glass slides pre coated with 2 % BSA was warmed at
39 �C on a hot plate. Then, the sperm suspension was placed on
the warmed glass slide and covered carefully with cover glass.
The slide was observed microscopically using Nikon ECLIPSE
E200 (Nikon, Tokyo, Japan). The sperm motility parameters such
as straight line velocity (VSL lm/s), curvilinear velocity (VCL lm/
s), average path velocity (VAP lm/s), linearity (LIN) (LIN = VSL /
VCL), straightness (STR) (STR = VSL/VAP), wobble (WOB)
(WOB = VAP/VCL), amplitude of lateral head displacement (ALH
lm), beat cross frequency (BCF Hz) and motility rate (%) were
recorded and assessed.
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2.9. Statistical analysis:

The data obtained were analyzed statistically using SPSS ver-
sion 11 (SPSS, Chicago, IL) in accordance to Almajwal and Elsadek
(2015). The results were investigated using one-way analysis of
variance (ANOVA) followed by Duncan’s Multiple Range Test
(DMRT) and P < 0.05 was selected as statistical significance level.
3. Results

3.1. Biological effect of Carnosine and CoQ10 in normal and SVA
induced reproductive toxicity in male rats

The biological effect on the parameters such as the body weight
gain, feed intake and feed efficiency ratio (FER) of experimental
rats were presented in Table 1. Among the different treatments
assessed at the end of the experiment showed a significant
decrease in body weight gain in induced control followed by other
treatments compared to normal control. Further, there was no sig-
nificant difference was recorded feed intake and feed efficiency
ratio in normal control and other treatments as compared to
induced control group.

3.2. Effect of Carnosine and CoQ10 in normal and SVA induced
reproductive toxicity on the relative weight of reproductive organs in
male rats

The results of Carnosine and CoQ10 in normal and SVA induced
reproductive toxicity on the relative weight of reproductive organs
Table 1
Biological effect of Carnosine and CoQ10 in normal and SVA induced reproductive toxicity

Parameters

Groups Body weight gain
(g)

Normal control 65.43 ± 0.3a
Induced control 46.40 ± 0.4c
SVA + CAR (200 mg/kg BW) 57.26 ± 0.2b
SVA + Q10 (15 mg/kg BW) 57.29 ± 0.3b
SVA+(Q10 + CAR) 58.31 ± 0.2b

* FER = feed efficiency ratio; Data (n = 5 independent experiments) is expressed as mean

Fig. 1. Effect of different treatments of Carnosine and CoQ10 on the relative weight o
as mean ± SD. a, b,c and d indicate the significant differences at P < 0.05 among treatments

3

in male rats are represented in the Fig. 1. Moreover, a significant
decrease (P < 0.05) was observed in the relative weight of testicular
vice versa, seminal vesicles of SVA induced rats under treatment
with Carnosine and CoQ10 enzyme compared to normal control
ranged between 25.1 % and 31.4 % testes weight. Also, there is a
drastic decrease in the relative weight of testicular and seminal
vesicles of SVA induced control. There is no significant change in
the relative weight of prostate of SVA induced rats under treatment
with Carnosine and CoQ10 enzyme and between normal SVA
induced controls.
3.3. Lipid profile in serum of SVA induced male rats treated
withCarnosine and CoQ10

The Serum lipid profiles (CHO, TG, HDL-C, LDL-C and VLDL-C) of
normal and SVA induced reproductive toxicity in male rats treated
with Carnosine and CoQ10 are illustrated the Table 2. The SVA
induced male rats administered both with Carnosine and CoQ10
showed a significant decrease of total cholesterol value of
131.46 mg/dl at P < 0.05 compared to other treatments and
induced control. In normal control, a total cholesterol value of only
124.35 mg/dl was recorded. The presence of Triglycerides also
showed a significantly decrease value of 124.31 mg/dl in SVA
induced male rats administered both with Carnosine and CoQ10
compared to the values obtained for the serum homogenates in
the other treatments and induced control. But in normal control,
TG value of only 112.54 mg/dl was recorded.

The high density lipoprotein cholesterol (HDL-C) levels
increased in the groups treated both with Carnosine and CoQ10
in rat.

Feed intake
(g/d)

FER*

18.31 ± 1.3 a 0. 325 ± 0.04a
12.43 ± 1.4b 0.242 ± 0.02b**
16.53 ± 1.1 a 0.309 ± 0.03 a
15.39 ± 1.6 a 0.297 ± 0.02 a
16.38 ± 1.3 a 0.319 ± 0.02 a

± SD. a, b and c indicates the significant differences at P < 0.05 among treatments.

f reproductive organs of male rats. Data (n = 5 independent experiments) is expressed
.



Table 2
Effect of Carnosine and CoQ10 on the Serum lipid profiles of normal and SVA induced reproductive toxicity in male rats.

Parameters

Groups Total CHO
(mg/dl)

TG
(mg/dl

HDLc
(mg/dl)

LDLc
(mg/dl)

VLDLc
(mg/dl)

Normal control 124.35 ± 2.2c 112.54 ± 4.1c 51.34 ± 2.8a 68.23 ± 3.1c 20.55 ± 4.21c
Induced control 197.62 ± 3.1a** 166.47 ± 6.8a*** 38.34 ± 3.2c** 97.19 ± 0.4.2a*** 33.74 ± 5.42a**
SVA + CAR (200 mg/kg BW) 141.50 ± 2.5b* 134.37 ± 3.7b 46.21 ± 2.5ab* 79.36 ± 3.4b** 28.45 ± 4.27b
SVA + Q10 (15 mg/kg BW) 149.31 ± 2.8b 130.42 ± 4.1b 47.71 ± 3.1ab 77.16 ± 2.9b** 26.54 ± 3.89b
SVA+(Q10 + CAR) 131.46 ± 3.3bc* 124.31 ± 5.5bc 49.11 ± 2.9a 81.31 ± 4.6b** 25.64 ± 3.78ab

Data (n = 5 independent experiments) is expressed as mean ± SD. a, b and c indicates the significant differences at P < 0.05 among treatments.*,**,*** indicates the level of
significance.
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recorded 49.1 mg/dl whereas in normal control it was 51.34 mg/dl.
The other treatment groups also have significant increase in HDL-c
level compared to induced control. There is also a significant
increase in Low density lipoprotein cholesterol (LDL-C)level up to
81.31 mg/dl in treatment groups compared to normal control.
The SVA induced control has recorded very high level of LDL of
97.19 mg/dl.

The level of very low density lipoprotein cholesterol (VLDL-C)
has showed a significant difference (P < 0.05). The data represented
that the administration of Carnosine and CoQ10 there is a slight
increase in VLDL-C level compared to control. The SVA induced
control has recorded high level of VLDL of 33.74 mg/dl.
Fig. 2. Effect of Carnosine and CoQ10 on the level of different reproductive organs ho
as mean ± SD. a, b,cand d indicates the significant differences at P < 0.05 among treatments

4

3.4. Effect of Carnosine and CoQ10 in reproductive hormones level in
serum

The results in the Fig. 2 indicated that the sodium valporate
caused significant decrease in all the hormones tested like
testosterone, LH and FSH levels compared to normal control
group. There was significant increase in testosterone, FSH and
LH levels up to 24.01, 156.60 and 3.57 mg/dl respectively in
all treatment groups compared to SVA induced control. However,
the hormones testosterone, LH and FSH levels was very low in
SVA induced control by recording 13.73, 92.17 and 1.8 mg/dl
respectively.
rmones in SVA induced male rats. Data (n = 5 independent experiments) is expressed
.



Table 3
Effect of carnosine and CoQ10 on the enzymatic and non-enzymatic antioxidants in the SVA induced experimental rat groups.

Parameters

Groups SOD
(mmol/l)

GST
(mmol/l)

GPX
(mmol/l)

Catalase
(u/l)

MDA
(mmol/l)

Normal control 66.45 ± 3.17a 170.88 ± 5.7a 53.81 ± 3.6a 148.17 ± 4.1a 9.34 ± 1.1b
Induced control 31.16 ± 2.40c** 59.82 ± 4.4c** 22.61 ± 2.4c** 80.16 ± 5.8c** 19.33 ± 1.5a**
SVA + CAR (200 mg/kg BW) 52.22 ± 3.21b* 141.63 ± 4.3b* 42.33 ± 311a 130.36 ± 3.6a 12.19 ± 1.2b
SVA + Q10 (15 mg/kg BW) 49.43 ± 3.18b* 134.34 ± 5.3b* 38.41 ± 3.6ab 128.62 ± 4.4a 12.27 ± 1.3b
SVA+(Q10 + CAR) 57.31 ± 3.15ab 156.44 ± 6.2ab 48.36 ± 4.1a 141.53 ± 3.9a 11.83 ± 1.3b

Data (n = 5 independent experiments) is expressed as mean ± SD. a, b and c indicates the significant differences at P < 0.05 among treatments.

Table 4
Effect of Carnosine and CoQ10 on sperm motility parameters after 6 h of sperm storage using CASA analysis.

Parameters

Groups VSL (lm/s) VCL (lm/s) VAP (lm/s) LIN STR WOB

Normal control 5.7 ± 2.2a 41.2 ± 5.3a 11.9 ± 2.4a 0.14 ± 0.4 0.48 ± 0.9 0.29 ± 0.4
Induced control 1.1 ± 0.1b 7.7 ± 0.6b 2.1 ± 1.1b 0.14 ± 0.17 0.52 ± 0.1 0.27 ± 1.8
SVA + CAR (200 mg/kg BW) 8.7 ± 1.6a 53.6 ± 7.4a 19.3 ± 2.3a 0.16 ± 0.2 0.45 ± 0.7 0.36 ± 0.3
SVA + Q10 (15 mg/kg BW) 9.5 ± 2.7a 57.8 ± 6.3a 22.4 ± 3.7a 0.16 ± 0.4 0.42 ± 0.7 0.39 ± 0.6
SVA+(Q10 + CAR) 11.4 ± 2.4a 62.8 ± 5.8a 24.6 ± 4.5a 0.18 ± 0.4 0.46 ± 0.5 0.39 ± 0.7

Data (n = 5 independent experiments) is expressed as mean ± SD. a, b and c indicates the significant differences at P < 0.05 among treatments. Whereas Linearity (LIN)
calculated by (LIN = VSL/VCL), Straightness (STR) calculated by (STR = VSL/VAP), Wobble (WOB) calculated by (WOB = VAP/VCL).
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3.5. Determination of serum lipid peroxidation, enzymatic and non-
enzymatic antioxidant biomarker of the experimental rat groups

The effects of Carnosine and CoQ10 on serum antioxidant
parameters (SOD,GST,GPX, Catalase and MDA) are represented in
the Table 3.The serum antioxidant parameters such as SOD, GST,
GPX and Catalase levels in the groups treated with both Carnosine
and CoQ10 has increased to the high level of 57.31, 156.44, 48.36
and 141.53 mMol/L and decreased level of MDA of 11.83 mMol/L
respectively as compared to SVA induced Control. The normal con-
trol has recorded SOD, GST, GPX, Catalase and MDA levels of 66.45,
170.88, 53.81, 148.17 and 9.34 mMol/L respectively.
3.6. Effect of Carnosine and CoQ10 on sperm motility parameters

The effect of Carnosine and CoQ10 were tested on the various
sperm motility parameters like VSL, VCL, VAP, LIN, STR and WOB
and the results were presented in the Table 4. The CASA analysis
showed a successive increase in sperm motility in Carnosine and
CoQ10 treatment compared to normal and induced control after
6 h of sperm storage. The combined effect of Carnosine and
CoQ10 has drastically increased the spermmotility parameters like
VSL, VCL, VAP, LIN, STR and WOB by showing the values of
11.4 lm/s, 62.8 lm/s, 24.6 lm/s, 0.18, 0.46 and 0.39 respectively.
Also there was a significant increase in the treatment with COQ10
alone followed by carnosine alone. The SVA induced control shown
very low values of all the sperm motility parameters tested.
4. Discussion

Male infertility is due to variation in sperm motility and /or
morphology or an alteration in sperm concentration in humans
so, in many studies it is highlighted that these reasons accounts
for 40–50 % of infertility and also in 7 % of all men (Lotti and
Maggi, 2015). There are many clinical reports that men have high
prevalence of infertility. A higher prevalence of infertility amongst
38-year-old men of about 18.3 % was reported by Van Roode et al.
(2015). At present there is inevitable evidence that a key role is
5

played by the oxidative stress for the problem of male infertility
and sperm dysfunction (Aitken et al., 2014). A very best alternative
to address the problem is the use of antioxidants or herbal thera-
pies which are highlighted in many literatures. But there is also
studies reporting the failure of these treatments (Showell et al.,
2014). Consequently, to meet out this problem, in the present
study, Carnosine along with or without Coenzyme Q10 was tested
on the sodium valporate induced testicular toxicity in male rats.

Using carnitines as antioxidant to improve the reproductive
performance of female infertility in human and animal models
was applied. For example, the supplementation of CoQ10 has
improved the functions of seminal parameters has been reported
by Littarru and Tiano (2007). Though, in the present study, the car-
nosine and CoQ10 was tested individually and in combination in
male rats as animal models. The experimental rats were treated
with sodium valproate to induce the cytotoxic effort, sodium val-
proate decreases the sperm count significantly in a linear fashion
up to 7 weeks.

With regard to the biological effect on the body weight gain,
feed intake and feed efficiency ratio (FER) of experimental rats
showed a significant decrease in body weight gain and no differ-
ence was recorded feed intake and feed efficiency ratio in different
treatments in the current study. These results were in accordance
with the results obtained by Brandsch et al. (2002) who tested L-
carnitine in male rats that did not modify any biological changes
in body weight and body composition. Likewise, the treatment of
Carnosine and CoQ10 does not produce any significant change in
the relative weight of prostate of SVA induced rats under treatment
with Carnosine and CoQ10 enzyme and between normal SVA
induced controls. Rahim et al. (2013) also reported that the treat-
ment of hydrogen peroxide induced male rats with Cymbopogon
citratus (lemon grass) did not shown differences in the body testic-
ular and epididymal weight compared to control rats.

In our study, the Serum lipid profiles (CHO, TG, HDL-C, LDL-C
and VLDL-C) of normal and SVA induced reproductive toxicity in
male rats treated with Carnosine and CoQ10 are evaluated. This
resulted in a significant decrease of total cholesterol, Triglycerides
levels and a significant increase in HDL-C, LDL-C, VLDL-C levels in
SVA induced male rats treated with the combination of Carnosine
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and CoQ10 as compared to control. The results obtained were in
relation with many studies that investigated that there is a close
association between lipid profile and semen quality. For example,
Liu et al. (2017) reported that the sperm morphology changes by
showing a low percentage of spermatozoa with intact acrosomes
and a smaller sperm head area and perimeter when the high serum
levels of total cholesterol, free cholesterol, and phospholipids were
detected. Ergün et al. (2007) detected that high serum VLDL and
total triglyceride levels were statistically associated with low
spermmotility and increased deleterious effect on the spermatoge-
nesis. Similarly, Hagiuda et al. (2014) identified that the sperm
morphology has associated with serum triglyceride level positively
and there is no relation with sperm concentration or motility.

Further, in the present study, the effect of carnosine and CoQ10
in reproductive hormones level in serum was tested. It resulted in
the significant improvement in the testosterone, FSH and LH levels
up to 24.01, 156.60 and 3.57 mg/dl respectively in the combined
treatment with carnosine and CoQ10 as compared to SVA induced
control. Similar results were obtained by the treatment with Vita-
min E and lemon grass treated male rats induced with hydrogen
peroxide (Rahim et al., 2013). Also, in our study, the sodium valpo-
rate caused significant decrease in testosterone, LH and FSH levels
compared to normal control group. This may be due to the disrup-
tion of leydig cells in the seminiferous tubules due to the induction
of sodium valporate. The leydig cells are responsible for the pro-
duction of testosterone which initiates the spermatogenesis. The
parameters such as SOD, GST, GPX and catalase levels increased
and MDA serum antioxidant level decreased when treated with
both Carnosine and CoQ10 in the present study. A decreased level
of MDA proves the reduction of oxidative stress that relatively
increases spermatogenesis. Also, the superoxide dismutase (Yan
et al., 2014) and catalase (Macanovic et al., 2015) has positively
correlated with sperm concentration and motility as they form
the main antioxidant system in semen. In the current study, the
combined effect of Carnosine and CoQ10 were tested on the vari-
ous sperm motility parameters like VSL, VCL, VAP, LIN, STR and
WOB showed a consecutive increase in sperm motility as com-
pared to SVA induced control even after 6 h of sperm storage. These
results were also obtained by Nezhad et al. (2021) who proved that
the addition of Carnosine and CoQ10 reduced the number of ROS
during cryopreservation process. Similar effects of the imidazole
dipeptides such as carnosine and anersine were reported in various
studies (Bosler et al., 2014; Sarkar et al., 2021).
5. Conclusion

In the current study, it is proved from the results that the com-
bined mix of Carnosine and CoQ10 following by SVA + CAR mix
those promote spermatogenesis even though when induced with
SVA. The SVA action has been strongly ameliorated by the carno-
sine along with CoQ10. Thus the carnosine along with CoQ10
may be an alternative to treat male infertility. Although, further
studies has been suggested to test carnosine along with CoQ10
supplementation in other species and also to find its control
mechanism.
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