
Shadmanesh and Fattah 
  

Iranian Journal of Applied Animal Science (2024) 14(1), 105-112 

 
  

105

 
 Effect of Dietary L‐Carnitine Supplementation on Characteristics of Cobb's Semen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  INTRODUCTION 
Assisted reproductive techniques specialists are looking for 
non-invasive methods to increase semen quality in infertile 
individuals and animals (Santolaria et al. 2023). Part of this 
infertility is related to damage caused by the production of 
free radicals during the production and storage of gametes, 
which cause metabolic disorders in gametes, as well as 
changes in epigenetic status. These changes eventually lead 
to a reduction in the function of the sex cells (spermatozoa 
and oocytes) (Alahmar, 2019). On the other hand, the use of 
chemical compounds to reduce oxidative stress may cause 
disorders in sex cells. Therefore, reproductive researchers 
are considering the use of strategies such as adding com-
pounds containing natural antioxidants to culture media, 
especially diets; In addition to reducing damage, such can 

also increase sperm antioxidant capacity and sperm energy 
metabolism (Walczak-Jedrzejowska et al. 2013; Aboul-
Naga et al. 2020; Santolaria et al. 2023). 

L-carnitine is a biologically active stereoisomer of 3-
carboxy-2-hydroxy-N, N, N-trimethyl-1-propanaminium (l-
acetyl carnitine) that exists as an extremely polar and small 
zwitterion (Micic et al. 2019). L-acetyl carnitine plays an 
essential role in bioenergy production, acting as a long-
chain fatty acid transporter in the mitochondria, protecting 
cell membranes, and exerting anti-apoptotic actions (Ko et 
al. 2014). Small amounts of L-carnitine (C7H15NO3) can 
be biosynthesized endogenously in the liver and kidneys of 
all animals from the two essential amino acids lysine and 
methionine. Water-soluble vitamins such as B6, B12, C, 
and folic acid, as well as trace elements such as iron, are 
essential as catalysts for L-carnitine biosynthesis (Li et al. 
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2007). Studies have shown that L-carnitine can act as an 
antioxidant and may serve as a scavenger of free radicals 
that cause lipid peroxidation. Therefore, L-carnitine plays 
multifunctional roles in the intermediary metabolism of 
poultry, which improves growth performance, immune re-
sponses, antioxidant activities, and semen quality (Golzar 
Adabi et al. 2011; Al-Daraji and Tahir, 2014; Elokil et al. 
2019) and affects the blood biochemical parameter of fe-
male Japanese quails (Abedpour et al. 2017). 

The effect of L-carnitine on semen quality is now well 
recognized to have an important role in the proper function-
ing of mitochondrial oxidation, membrane integrity preser-
vation, sperm energy balance, and apoptosis inhibition. 
Previous studies have shown the beneficial effects of L-
carnitine on sperm quality traits especially motility and 
viability in different species, such as humans (Haseen Ah-
med et al. 2017), boar (Yeste et al. 2009; Yang et al. 2019), 
rat (Abd-Elrazek and Ahmed-Farid, 2018), quail (Sarica et 
al. 2007), duck (Al-Daraji, 2014), ostrich (Adabi et al. 
2008) and cock (Neuman et al. 2002; Elokil et al. 2019). 
On the other hand, L-carnitine treatment has shown im-
provement against the metabolic troubles caused by differ-
ent factors. As a result, spermatozoa cells become more 
sensitive to oxidative stress and improper functioning of the 
reproductive axis (Almeida et al. 2017; Bisht et al. 2017). 
Thus, the natural anti-oxidative compounds (i.e., L-
carnitine), Catalase (CAT) and glutathione peroxidase 
(GSH-PX) activities have key functions in protecting sperm 
against oxidative stress by preventing the production of free 
radicals (Martínez-Páramo et al. 2012). L-carnitine is in-
volved in fatty acid transport for energy metabolism, it re-
duces lipid availability for peroxidation. 

The positive relationship between carnitines and sperm 
quality is widely documented (Moradi et al. 2010; Yang et 
al. 2020). A direct relation between carnitines and sperm 
motility has been proven in multiple studies (Moradi et al. 
2010). A study evidenced the positive correlation between 
seminal L-carnitine and sperm count levels, motility, and 
morphology (Haseen Ahmed et al. 2017). In a case-control 
study that compared fertile and infertile men, the fertile 
group had higher seminal carnitine levels (108.43 mg/L), 
higher sperm counts (66.66×106/mL), and higher motility 
(50.45%) than the infertile group that showed carnitines 
values of 80.6 mg/L, sperm counts of 52.56 × 106 and mo-
tility of 32.31% (Sheikh et al. 2007). 

A study showed that feeding drakes with L-carnitine at 
the levels of 50-150 mg/kg diet significantly increased 
ejaculate volume, spermatocrit, mass and individual motil-
ity of spermatozoa, and concentration of spermatozoa, 
while percentages of dead and abnormal spermatozoa and 
acrosomal abnormalities decreased, and in this study, the  

best result was at 150 mg L-carnitine/kg diet (Al-Daraji, 
2014). The ad libitum consumption of 500 ppm of dietary 
L-carnitine to young and aging White Leghorns for 5 weeks 
improved sperm concentration during the last half of sup-
plementation and reduced sperm lipid peroxidation. Multi-
nucleated giant cells, composed mainly of aggregates of 
degenerated spermatocytes and spermatids, were reduced in 
the testes of roosters consuming L-carnitine as compared 
with control-fed birds. Collectively, these results suggest 
that dietary L-carnitine has antioxidant properties that may 
preserve sperm membranes in roosters, thereby extending 
the life span of sperm (Neuman et al. 2002). According to 
Adabi et al. (2008), L-carnitine has antioxidant properties 
so it can protect sperm against reactive oxygen species 
(ROS). He reported that dietary L-carnitine supplementa-
tion improved semen volume, sperm motility, live sperm 
percentage, and sperm density in ostriches. This study was 
aimed at investigating the effect of carnitine on the semen 
quality of rooster Cobb semen.  

 

  MATERIALS AND METHODS 
This study was performed by the international guidelines 
for the care and use of animals (Olfert et al. 1993). 
 
Location of experiment and management of experimen-
tal poultry 
The study was conducted on 20 Cobb 500 breed roosters 
that were 24 weeks old and weighed 3.7 ± 0.2 kg. The 
roosters were kept in individual cages on a research farm in 
Karaj Iran and all semen evaluation steps were performed 
in the Royal Institute's laboratory in Iran. Semen was col-
lected from all roosters after 42 days (6 weeks) of ad-
libitum feeding with experimental diets, twice at intervals 
of 14 days using the abdominal massage method. The col-
lected semen was placed in a flask at a temperature of 35-
37 ˚C and immediately transferred to the laboratory for 
initial testing. 
 
Bird management and feeding 
The 20 experimental roosters were randomly divided into 
four groups, with 5 roosters in each group, and kept indi-
vidually in cages (65×60×70 cm) inside the enclosed farm 
with 16 hours of lighting with an intensity of 100 lux dur-
ing 24 hours a day. All roosters were kept under the same 
management during the experiment and fed with iso-caloric 
and iso-nitrogenous diets and drinking water was provided 
ad libitum. During the pre-semen collection period (6 
weeks) and the experiment (2 weeks), all roosters were fed 
the same basal diet according to the breed catalog Cobb 
(Table 1). 
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Table 1 Basic ration fed to roosters during the experiment 

 
Experimental design and data collection 
The experiment was laid out in a completely randomized 
design with 4 experimental treatments (T1 (control): 0 mg 
L-carnitine, T 2: 125 mg L-carnitine per kg diet, T 3: 250 
mg L-carnitine per kg diet, and T 4: 500 mg L-carnitine per 
kg diet) and 5 replications each group (To reduce the meas-
urement error, each semen sample collected from each 
rooster was divided into four parts and evaluated, and their 
average was considered as replication) and sampling twice 
(semen collection) with an interval of 14 days (sampling 
time of roosters: day 0 and day14 after the start of the ex-
periment (without adaptability time) or weeks 30 and 32 
(with adaptability time)). Roosters were randomly assigned 
to each treatment and individually caged in the cages. 

Semen collection from roosters was performed using the 
abdominal massage method (Kucera and Heidinger, 2018). 
The technique involved restraining the rooster and gently 
stroking the back of the bird from behind the wings towards 
the tail with firm rapid strokes. A gentle pressure caused 
semen to drain out of the vas deferens and eventually out 
through the phallic folds. Semen was collected in a 1.5 mL 
microtube labeled according to the number of replications, 
group, and sampling period, and immediately transferred to 
the laboratory for evaluation. 
 
Evaluation of samples 
Semen volume 
The volume between 0.5 to 1 mL was considered normal 
semen volume. The volume of semen samples collected 
was measured and recorded using a calibrated tube mL 
(Garcia-Herreros, 2016). 

Sperm concentration 
A concentration of more than 2.5 × 109 sperm/mL was con-
sidered normal. Sperm concentration was determined with 
the hemocytometer method. Five µL of the semen sample 
was diluted with distilled water in a ratio of 1: 200, and a 
drop of it was placed on a hemocytometer slide, after dis-
persing, under a light microscope, the number of sperm in 
25 cells middle was counted. According to the degree of 
dilution, sperm concentration per mL was calculated 
(Garcia-Herreros, 2016).  

Ingredients % 

Yellow maize 62 

Soybean meal (44 %) 13.4 

Wheat bran 5 

Barley 10 

CaCO3 7.28 

DCP 1.3 

Salt 0.27 

NaHCO3 0.15 

Vitamin premix1  0.3 

Mineral premix2 0.3 
  Calculated chemical composition 
Determination of sperm motility Dry matter 88.75 

Motility of more than 70% was considered as normal. To 
evaluate sperm motility, semen samples from each experi-
mental group were diluted with Extender- Beltsville 
(K2HPO4;12.70g/L, Sodium glutamate; 8.61g/L, fructose; 
5.00g/L, CH3COONa; 4.30g/L, Tris; 1.95g/L, Potassium 
citrate; 0.64g/L, KH2PO;  0.65g/L, MgCl2; 0.34), contain-
ing at least 50 × 106 sperm per mL. Then, using a variable 
sampler, 5 µL of semen was placed on a special slide, and 
sperm motility parameters such as percentage of total mo-
tile (TM), percentage of progressive motility (PM), velocity 
average path µm/s (VAP), velocity of straight line µm/s 
(VSL), curvilinear velocity µm/s (VCL), lateral amplitude 
µm/s (ALH) And the percentage of linearity (LIN) was 
measured using a computer-aided sperm analyzer (CASA) 
made in Russia (Test Sperm 1.2; Video Test T) (Garcia-
Herreros, 2016).  

Metabolizable energy (ME) 2.74 kcal/g 

Crude protein (CP) 12.65 

P (available)  0.38 

Ca  3.07 
1 Supplied per kg of diet: vitamin A: 12000 IU; vitamin E: 100 IU; vitamin K3: 5 
mg; B1: 3 mg; Riboflavin: 12 mg; Niacin: 15 mg; vitamin B12: 0.04 mg; vitamin 
D: 3000 IU; Pantothenic acid: 55 mg; Pyridoxine: 4 mg; Biotin: 0.25 mg and 
Choline chloride: 1 g.�
2 Supplied per kg of diet: Fe: 60 mg; Mn: 6 mg; Zn: 100 mg; I: 2 mg; Cu: 10 mg 
and Se: 0.2 mg. 

 
Abnormal morphology (AM) 
Abnormal morphology of less than 10% were considered 
normal. Abnormal sperm morphology was determined us-
ing the staining method as described by Hancock (1951). 
This was done by adding 3 drops of the sample to micro-
tubes containing 1 mL of  Hancock solution. Then a drop of 
this solution was placed on the slide and covered with a 
slide. By counting at least 400 spermatozoa under a contrast 
phase microscope with a magnification of 400, the percent-
age of abnormal sperm and sperm with abnormal acro-
somes was calculated. The average of the three observa-
tions was considered as single data (Garcia-Herreros, 2016; 
Yang et al. 2019) 
 
Membrane integrity (MI) 
HOST test was used to determine the percentage of sperm 
membrane integrity. The HOST test is based on the osmo-
larity of the medium in which the sperm are located. The 
osmolality of the HAST medium is 100 osmol/L and the 
osmolality required for sperm is 425 osmol/L. Therefore, 
by placing live sperms in a medium with low osmolarity, 
they react rapidly and their tail ends are tied; but dead 
sperms exposed to this medium do not react after this test, 
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sperm with a tied tail were considered as live sperm, and 
sperm with a flat tail were considered as dead sperm. In 
summary, 10 µL of semen was added to 100 µL of HOST 
hypo-osmotic medium containing fructose and sodium cit-
rate. It was then incubated at room temperature for 30 min-
utes. After this time, at least three drops (10 µL) of the in-
cubated sample were examined using a light microscope at 
a magnification of 400. At least 400 sperms were counted 
in each sample and the percentage of sperm with a tied 
(live) tail compared to an untied (dead) was calculated 
(Pena et al. 2002; Prochowska et al. 2022).  
 
Flow cytometry procedure  
Flow cytometry analyses of apoptosis were performed us-
ing the FACSCalibur (Becton Dickinson, San Khosoz, CA, 
USA) flow cytometer equipped with standard optics. A 
minimum of 10000 sperms were examined for each assay at 
a flow rate of 100 cells/s. The sperm population was gated 
using 90 and forward-angle light scatter to exclude debris 
and aggregates. The excitation wavelength was 488 nm 
supplied by an argon laser at 250 mW. Green fluorescence 
(FL1) was measured using a 530/30 nm bandpass filter was 
measured using a 527/25 nm filter (FL3). The analysis of 
flow cytometry data was performed using FlowJo software 
(Treestar, Inc., San Carlos, CA) Pena et al. (2002).   
 
Statistical model 
For uniformity of variance, the Shapiro-Wilk test was used, 
and all data had a normal distribution. Not all data were 
rejected for the Mauchly Sphericity Test, which indicates 
that the variances were the same between treatments. Data 
from all variables using repeated measures and SAS9.4 
software (SAS, 2004), MIXED method, statistical model 
were analyzed. 
 

yijk= µ + τi + δij + β1(tk) + β2i(τ * t)ik + ℇijk  

 
yijk: observation of ijk.  
µ: total average.  
τi: group effect or treatment i.  
(τ*t)ik: effect of interference between treatment i and period 
k.  
tk: effect of the period k.  

ℇij: random error with a mean of zero and variance σ2, the 

variance between measurements within animals.  
δij: random error with mean zero and variance σ2

δ.  
 

The mean comparison of variables between groups was 
analyzed by Duncan's multivariate method at a statistical 
level of 5%. 
 

  RESULTS AND DISCUSSION 
The results of Table 2 show that by increasing the level of 
L-carnitine in diets, all variables related to sperm motility 
parameters increase significantly between groups. Other 
sperm variables such as viability percentage, sperm volume, 
and sperm abnormality had a significant increase compared 
to the control group (0 mg L-carnitine) (P≤0.05). The best 
sperm motility parameters correspond to the group fed with 
a diet containing 250 mg carnitine/kg of diet. There is no 
significant difference between the groups fed with 250 and 
500 mg carnitine/kg of diet, in sperm motility parameters 
except total motility (P≤0.05). 

The results show that the sampling time on most sperm 
motility parameters except ALH and LIN parameters (first 
sampling time for ALH; 34.97±0.205a, second sampling 
time for ALH; 35.83±0.205b; first sampling for LIN 
47.48±0.391a, the second sample for LIN; 50.13±0.391b) 
had no significant effect (P≤0.05). There was no significant 
effect of interference between treatments and sampling time 
(P≤0.05). 

The results of Table 3 show that increasing the level of 
dietary L-carnitine significantly improves sperm quality 
characteristics (sperm concentration, viable sperm (%), 
membrane integrity (%), and abnormal morphology (%) 
compared to the control group and the group fed with 125 
mg carnitine/kg of diet (P<0.05); Of course, there was no 
significant difference between the groups fed with 250 and 
500 mg carnitine/kg of diet (P<0.05). The best sperm qual-
ity characteristics correspond to the group fed with a diet 
containing 250 mg carnitine/kg of diet. The results show 
that the sampling time on most sperm quality characteristics 
except apoptosis % (first sampling time; 7.17±0.156a, the 
second sampling time; 7.59±0.156b) had no significant ef-
fect (P≤0.05). 

The results of Annexin V/PI analysis of sperm under dif-
ferent concentrations of LC are shown in Figure 1. The 
viability rates were significantly (P<0.05) higher in groups 
containing 250 and 500 mg CL/ kg diet compared to con-
trol. Furthermore, groups containing 250 and 500 mg 
CL/kg diet produced the lowest significant percentage of 
apoptotic-like changes compared to the control group. 
There was no significant difference between the levels of 
250 and 500 mg carnitine/kg diet (P≤0.05) (Figure 1). 
There was no significant effect of interference between 
treatments and sampling time (P≤0.05). 

Recent reports show that semen quality can significantly 
decrease under the influence of various factors (Moradi et 
al. 2010; Al-Daraji, 2014; Yang et al. 2019), for which 
various reasons have been discussed.  
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Figure 1 Viability and apoptosis status of sperm rooster in different 
groups 
T1: 0, T2: 125, T3: 250, and T4: 500 mg L-carnitine per kg diet  respec-
tively 

 
Environmental factors (such as toxicity of metals, chemi-

cals, and other pollutants, radiation, heat, etc.), as well as 
obesity, inflammation, and exposure to ROS, are consid-
ered some of the causes of reduced spermatogenesis, sperm 
concentration, and sperm DNA integrity (Bisht et al. 2017; 
Alahmar, 2019; Torres-Arce et al. 2021). Sperm quality and 
quantity determining factors for male fertility can be af-
fected by excessive ROS in the reproductive tract and se-
men. Therefore, adequate antioxidant levels must be con-
tinuously maintained in the body to prevent excessive ROS 
damage to sperm proteins, lipid membranes, and DNA in-
tegrity (Yeste et al. 2009). The present study shows that an 
antioxidant supplement containing 250 mg of L-carnitine 
per kg of diet can improve the quality of semen. 

Many studies have investigated several supplements, in-
cluding vitamins C and E, L-carnitine, coenzyme Q10, pen-
toxifylline, and trace elements (such as zinc and selenium), 

 
 
 
 
 
 
 
 
 
 
 

Table 2 The effect of different experimental treatments regardless of sampling time on sperm parameters

L- carnitine (mg/kg of diet) 
Measurement1 

 
 
 
 
 
 
 
 

 
 
for their protective effects against ROS, either individually 
or in combination. Accordingly, some of these antioxidant 
supplements have a positive effect on the quality and quan-
tity of sperm in sperm samples, DNA integrity of sperms, 
antioxidant capacity of total seminal plasma, apoptosis rate, 
and in vitro fertilization results (Aitken et al. 1989; Al-
Daraji, 2014; Ko et al. 2014; Bisht et al. 2017; Haseen 
Ahmed et al. 2017; Elokil et al. 2019). However, the exact 
mechanism of the role of antioxidants in maintaining sperm 
concentration has not yet been identified, suppression of 
ROS-induced sperm damage has been repeatedly suggested 
as a possible mechanism. 

The present study showed that treatment with a dietary L-
carnitine supplement (containing 250 mg of L-carnitine per 
kg of diet for 42 days) can improve sperm concentration, 
sperm motility and morphology in Cobb roosters (Table 2, 
3). Previously, in a study by Kozink et al. (2004), they 
showed that treatment of L-carnitine (500 g/day) in boars 
was not affected by treatment on semen volume, sperm 
concentration, total spermatozoa and sperm motility. Con-
trary to their findings, our study showed that antioxidant 
supplements containing L-carnitine (250 mg) for 42 days 
could improve sperm volume, concentration, motility, and 
morphology in Cobb breed roosters. In other studies, treat-
ment with a dietary antioxidant supplement containing 100-
500 mg of L-carnitine/kg of diet or kg of weight body for 
40-60 days increased sperm concentration, motility, and 
morphology in roosters (Yeste et al. 2009; Ahangari et al. 
2014; Al-Daraji, 2014; Haseen Ahmed et al. 2017; Elokil et 
al. 2019). So that Ahangari et al. (2014) and Al-Daraji and 
Tahir (2014) respectively, reported the best quality of se-

0 125 250 500 
SEM P-value 

64.95a 66.32b 83.20c 84.60d TM (%) 0.487 0.015 

58.2a 62.1b 77.1c 77.2c PM (%) 2.222 0.0015 

13.48a 14.20b 21.64c 21.99c VAP (µm/s) 0.157 0.025 

7.99a 10.69b 18.71c 18.61cd VSL (µm/s) 0.534 0.0035 

24.57a 25.49a 28.39b 28.46b 0.772 0.003 VCL (µm/s) 

27.71a 29.68a 42.28b 43.23b ALH (µm/s) 0.971 0.0001 

30.23a 38.03b 63.84c 64.36c LIN (%) 1.036 0.0051 
TM: total motile; PM: progressive motility; VAP: velocity average path; VSL: velocity of straight line; VCL: curvilinear velocity; ALH: lateral amplitude and LIN: linearity. 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
SEM: standard error of the means. 

Table 3 The effect experimental treatments regardless of sampling time on sperm quality characteristic 

L-carnitine (mg/kg of diet) 
Measurement 

0 125 250 500 
SEM P-value 

Sperm concentration (109 sperm/mL) 4.31a 4.12a 5.21b 5.00b 0.188 0.007 

68.08a 67.86a 80.99b 79.32b Live sperm (%) 0.857 0.036 

68.75a 70.14b 78.76c 78.71c Membrane integrity (%) 0.382 0.0013 

11.24a 9.84b 9.16c 9.62b Abnormal morphology (%) 0.197 0.028 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
SEM: standard error of the means. 
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men at the level of 125 mg/kg diet for quail and 150 mg/kg 
of diet for duck. A study by Elokil et al. (2019) shows that 
the addition of feed with two different doses of LC (50 and 
150 mg/kg body weight per day) for 12 weeks significantly 
increases the reproductive activity of roosters compared to 
the control group, and semen analysis shows that LC sup-
plementation significantly (P≤0.05) increases sperm motil-
ity, concentration, viability, semen quality factor, sperm 
malondialdehyde concentration, catalase and glutathione 
peroxidase activity (P<0.05) and the biggest increase in 
semen quality was related to the level 150 mg LC/kg body 
weight per day. 

However, some studies report no effect on semen pa-
rameters due to antioxidants (Kozink et al. 2004; 
Shanmugam et al. 2022). Comparing the consistent and 
conflicting results of different studies is challenging for 
several reasons. One of the reasons is that the negative re-
sults obtained from some similar studies are not reliable 
enough due to the small population, insufficient doses of 
antioxidants, and/or short duration of treatment (Kozink et 
al. 2004; Shanmugam et al. 2022). The origin of antioxi-
dant supplementation also contributes to its effectiveness on 
seminal fluid parameters, so some studies report no signifi-
cant improvement in sperm parameters with oral admini-
stration of antioxidants (Kozink et al. 2004; Shanmugam et 
al. 2022). 

In the present study, increasing the level of L-carnitine 
had no significant effect on reducing the percentage of ab-
normal morphology of sperm, although, with increasing L-
carnitine, the percentage of abnormal morphology was 
slightly reduced (Table 3). It should be noted, however, that 
sperm morphology is more influenced by genetic defects, 
and less exposed to environmental conditions. However, in 
most parameters, the two treatments containing 250 and 
500 mg of L-carnitine were not significantly different from 
each other, which shows that the level of 250 mg of L-
carnitine can meet the reproductive needs of roosters in this 
breed. The addition of L-carnitine to the diet reduced apop-
tosis in sperm, which could be due to increased semen anti-
oxidant capacity and thus reduced free radicals and ROS 
levels in experimental groups. On the other hand, increased 
sperm concentration and motility can be due to increased 
energy available to sperm. Because L-carnitine plays an 
important role in the transfer of fatty acids to the mitochon-
dria and in increasing beta-oxidation function. The addition 
of L-carnitine has increased the level of sperm membrane 
integration, which can be effective in sperm motility and 
penetration of sperm into the ovum and increase herd fertil-
ity.  

 
 

The results of this study are in agreement with the results 
of (Ahangari et al. 2014; Al-Daraji and Tahir, 2014; Elokil 
et al. 2019). Lipid peroxidation plays a key role in the aging 
of spermatozoa by shortening its lifetime in vivo as well as 
during the in vitro conservation of sperm for artificial in-
semination (Sarica et al. 2007; Elokil et al. 2019). The per-
oxidation process induces structural alterations in the acro-
somal section of the spermatozoa and consequently reduces 
the motility and viability of spermatozoa (Dimitrov et al. 
2007).  

Furthermore, a possible explanation for the increase in 
sperm concentration in carnitine-fed birds is that carnitine 
facilitates the preservation of the sperm lipid membranes, 
thereby extending sperm longevity. These results are in 
agreement with those reported by Neuman et al. (2002), 
Sarica et al. (2007) and Zhai et al. (2007). Neuman et al. 
(2002) observed that supplementation of dietary L-carnitine 
at the 500 mg/kg level to a basal diet significantly increased 
semen concentration in roosters. 

In the study by Sarica et al. (2007), adding carnitine at 
the 250 and 500 mg CL kg−1 levels of the diet increased 
sperm viability in comparison with the control group in 
male Japanese quail. Elokil et al. (2019) showed that sup-
plementation of the feed with two different doses of L-
carnitine (50 and 150 mg/kg body weight/day) for 12 weeks 
showed significantly increased in the reproductive activity 
of cock, in comparison to the control group. Seminal analy-
sis showed that supplementation of L-carnitine significantly 
increased (P≤0.05) the sperm motility, concentration, liv-
ability, semen quality factor, seminal malondialdehyde 
concentration, catalase, and glutathione peroxidase activi-
ties (Elokil et al. 2019). 
 

  CONCLUSION 

The results showed that L-carnitine supplementation in the 
diet can improve the characteristics of Cobb rooster sperm. 
The results obtained at the levels of 250 and 500 mg of L-
carnitine increased the concentration, motility, and integrity 
of the sperm membrane and decreased apoptosis in the 
sperm cells. Therefore, according to the results, the level of 
250 mg of L-carnitine per kg of diet is recommended to 
improve the quality of Cobb rooster semen. 
 

  ACKNOWLEDGEMENT 
The authors would like to thank the management of Khor-
madasht hen (Gostarsina Protein Company) for using the 
company's facilities. 

 

 

211-501, )1(14) 2420(Animal Science Applied  ofIranian Journal   110 



Shadmanesh and Fattah 
  

  REFERENCES 
Abd-Elrazek A.M. and  Ahmed-Farid O.A. (2018). Protective 

effect of L-carnitine and L-arginine against busulfan-induced 
oligospermia in adult rats. Andrologia. 50(1), 21-29. 

Abedpour A., Jalali S.M. and  Kheiri F. (2017). Effect of 
vegetable oil source and L-carnitine supplements on growth 
performance, carcass characteristics and blood biochemical 
parameters of Japanese quails (Coturnix japonica). Iranian. J. 
Appl. Anim. Sci. 7(1), 147-153. 

Aboul-Naga A.M., Hamam  E.T., Awadalla  A. and Shokeir A.A. 
(2020). The protective role of l-carnitine on spermatogenesis 
after cisplatin treatment during prepubertal period in rats: A 
pathophysiological study. Life Sci. 258, 1-8.  

Adabi S.G., Babaei A.H., Lotfollahian H., Farahvash T. and Pour 
F.M. (2008). L-carnitine effect on quantity and quality of 
African black neck ostrich sperm. Asian  J. Anim. Vet. Adv. 
3(5), 369-374.  

Ahangari Y., Parizadian B., Akhlaghi A. and Sardarzadeh A. 
(2014). Effect of dietary L-carnitine supplementation on 
semen characteristics of male Japanese quail. Compar. Clin. 
Pathol. 23, 21-27.  

Aitken R.J., Clarkson J.S., Hargreave T.B., Irvine D.S. and Wu 
F.C. (1989). Analysis of the relationship between defective 
sperm function and the generation of reactive oxygen species 
in cases of oligozoospermia. J. Androl. 10(3), 214-220. 

Alahmar A.T. (2019). Role of oxidative stress in male infertility: 
an updated review. J. Hum. Reprod. Sci. 12(1), 4-18. 

Al-Daraji H. (2014). Effect of L-carnitine on fertility, hatchability 
and sex hormones in duck breeder. J. Vet.  Sci. 4, 608-613.  

Al-Daraji H.J. and Tahir A.O. (2014). Effect of L-carnitine 
supplementation on drake semen quality. South African. J. 
Ani. Sci. 44, 18-25.  

Almeida S., Rato L., Sousa M., Alves M.G. and Oliveira P.F. 
(2017). Fertility and sperm quality in the aging male. Curr. 
Pharm. Des. 23(30), 4429-4437.  

Bisht S., Faiq M., Tolahunase M. and Dada R. (2017). Oxidative 
stress and male infertility. Nat. Rev. Urol. 14(8), 470-485.  

Dimitrov S.G., Atanasov V.K., Surai P.F. and Denev S.A. (2007). 
Effect of organic selenium on Turkey semen quality during 
liquid storage. Anim. Reprod. Sci. 100(3), 311-317.  

Elokil A.A., Liu H., Mona N. and Hafiz I. (2019). The capability 
of L-carnitine-mediated antioxidant on cock during aging: 
Evidence for the improved semen quality and enhanced 
testicular expressions of GnRH1, GnRHR, and melatonin 
receptors MT 1/2. Poult. Sci. 98(9), 4172-4181. 

García-Herreros M. (2016). Sperm subpopulations in avian 
species: A comparative study between the rooster (Gallus 
domesticus) and Guinea fowl (Numida meleagris). Asian J.  
Androl. 18(6), 889-894. 

Golzar Adabi S., Cooper R.G., Ceylan N. and Corduk M. (2011). 
L-carnitine and its functional effects in poultry nutrition. 
World's Poult. Sci. J. 67(2), 277-296.  

Hancock J. (1951). A staining technique for the study of 
temperature-shock in semen. Nature. 167(42), 323-324.  

Haseen Ahmed S.D., Ahsan S., Iqbal T. and Ahmed Burney S.I. 
(2017). Relationship of seminal free L-Carnitine with  

     functional spermatozoal characteristics: Results from an 
observational study conducted in a tertiary care hospital of 
Karachi. J. Pak. Med. Assoc. 67(2), 280-284.  

Ko E.Y., Sabanegh E.S. and Agarwal A. (2014). Male infertility 
testing: Reactive oxygen species and antioxidant capacity. 
Fertil. Steril. 102(6), 1518-1527. 

Kozink D., Estienne M., Harper A. and Knight J. (2004). Effects 
of dietary L-carnitine supplementation on semen 
characteristics in boars. Theriogenology. 61(7), 1247-1258. 

 Kucera A. and Heidinger B. (2018). Avian Semen Collection by 
Cloacal Massage and Isolation of DNA from Sperm. J. Vis. 
Exp.  132,  55324-55332. 

Li K., Li W. and Huang Y. (2007). Determination of free L-
carnitine in human seminal plasma by high performance liquid 
chromatography with pre-column ultraviolet derivatization 
and its clinical application in male infertility. Clin. Chim. 
Acta. 378(1), 159-163. 

Martínez-Páramo S., Diogo P., Dinis M.T., Herráez M.P., 
Sarasquete C. and Cabrita E. (2012). Incorporation of ascorbic 
acid and α-tocopherol to the extender media to enhance 
antioxidant system of cryopreserved sea bass sperm. 
Theriogenology. 77(6), 1129-1136. 

Micic S., Lalic N., Djordjevic D., Bojanic N., Bogavac-Stanojevic 
N., Busetto G.M., Virmani A. and Agarwal A. (2019). 
Double-blind, randomised, placebo-controlled trial on the 
effect of L-carnitine and L-acetylcarnitine on sperm 
parameters in men with idiopathic oligoasthenozoospermia. 
Andrologia. 51(6), e13267.  

Moradi M., Moradi A., Alemi M., Ahmadnia H., Abdi H., Ahmadi 
A. and Bazargan-Hejazi S. (2010). Safety and efficacy of 
clomiphene citrate and L-carnitine in idiopathic male 
infertility: a comparative study. Urol.  J. 7(3), 188-193. 

Neuman S.L., Lin T.L. and Heste P.Y. (2002). The effect of 
dietary carnitine on semen traits of white Leghorn roosters. 
Poult. Sci. 81(4), 495-503.  

Olfert E.D., Cross B.M. and McWilliam A.A. (1993). Guide to the 
Care and Use of Experimental Animals. Council on Animal 
Care, Ottawa, Canada. 

Peña F.J., Johannisson A., Wallgren M. and Rodríguez-Martínez 
H. (2003). Assessment of fresh and frozen-thawed boar semen 
using an Annexin-V assay: a new method of evaluating sperm 
membrane integrity. Theriogenology. 60(4), 677-689. 

Prochowska S., Niżański W. and Fontbonne A. (2022). Hypo-
osmotic swelling test (HOST) for feline spermatozoa: The 
simplified procedure and the aspect of  sperm morphology. 
Animals. 12(7), 903-912. 

Santolaria P., Rickard J.P. and  Pérez-Pe R. (2023). Understanding 
sperm quality for improved reproductive performance. 
Biology. 12(7), 980-988.  

Sarica S., Corduk M., Suicmez M., Cedden F., Yildirim M. and 
Kilinc K. (2007). The effects of dietary L-carnitine 
supplementation on semen traits, reproductive parameters, and 
testicular histology of Japanese quail breeders. J.  Appl. Poult. 
Res. 16(2), 178-186. 

SAS Institute. (2004). SAS®/STAT Software, Release 9.4. SAS 
Institute, Inc., Cary, NC. USA. 

Shanmugam M., Niranjan M. and  Rama Rao S.V. (2022). Effect  

211-501, )1(14) 2420(Animal Science Applied  ofJournal Iranian   111 



Effect of Dietary L-Carnitine in Semen Quality  
  
  

      of Dietary L-carnitine Supplementation on Semen Quality 
Parameters in Dahlem Red Chicken. CABI, Wallingford, 
United Kingdom. 

211-501, )1(14) 2420(Animal Science Applied  ofIranian Journal   112 

Sheikh N., Goodarzi M., Bab Al-Havaejee H., Safari M., Amiri I., 
Najafi R. and Hadeie J. (2007). L-carnitine level in seminal 
plasma of fertile and infertile men. J. Res. Health Sci. 7(1), 43-
48.  

Torres-Arce E., Vizmanos-Lamotte B., Babio N., Márquez-
Sandoval F. and Salas-Huetos A. (2021). Dietary antioxidants 
in the treatment of male infertility: Counteracting oxidative 
stress. Biology. 10, 241-247. 

Walczak-Jedrzejowska R., Wolski J.K. and Slowikowska-Hilczer 
J. (2013). The role of oxidative stress and antioxidants in male 
fertility. Cent. European J. Urol. 66(1), 60-67.  

Yang Y., Zhang Y. and  Ding J. (2019). Optimal analysis 
conditions for sperm motility parameters with a CASA system 

in a passerine bird, Passer montanus. Avian Res. 10(35), 12-
21. 

Yang K., Wang N., Guo H.T., Wang J.R., Sun H.H., Sun L.Z., 
Yue S.L. and Zhou J.B. (2020). Effect of L-carnitine on sperm 
quality during liquid storage of boar semen. Asian-
Australasian J. Anim. Sci. 33(11), 1763-1769. 

Yeste M., Sancho S., Briz M., Pinart E., Bussalleu E. and Bonet S. 
(2009). A diet supplemented with L-carnitine improves the 
sperm quality of Piétrain but not of Duroc and Large White 
boars when photoperiod and temperature increase. 
Theriogenology. 73, 577-586.  

Zhai W., Neuman S.L., Latour M.A. and Hester P.Y. (2007). The 
effect of dietary L-carnitine on semen traits of White Leg-
horns. Poult. Sci. 86(10), 2228-2235.  

 
 
 

 


