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ABSTRACT

Testicles from 30 clinically healthy male mature dromedary camels were gathered from the El-Basatin
slaughterhouse all the breeding season (Nov. 2018 to Apr. 2019) and the nonbreeding season (May 2019 to Oct.
2019). Within one year the epididymal sperm were obtained twice per month. This manuscript aimed to
investigate the influence of seasonality on dromedary camel epididymal sperm characteristics (motility,
viability, sperm cell concentration, morphology and membrane integrity). The results depicted that during the
breeding period, the rate of motility, concentration, live spermatozoa, normal morphology and the intact
membrane of dromedary camel epididymal sperm showed a high significant increase (P<0.05) when compared
to the nonbreeding period. While rate of death, abnormalities and membrane damage of the dromedary camel
epididymal sperm were highly increased (P <0.05) during non-breeding when compared to the breeding period.
In conclusion, the dromedary epididymal camel’s sperm characteristics, viability and quality improved during
breeding season.

Keywords: Dromedary camel; epididymal sperm; morphology; viability; season.

1. Introduction main climate factor which affects the seasonal
physiological and biochemical changes [9].The
secretion of the neuro-hormone and melatonin
from the pineal gland stimulated by decreasing
the day length. Melatonin functions to regulate
the excretion of gonadotropin-releasing
hormone (GnRH) from the hypothalamic
reproductive axis and the release of
reproductive androgens from the gonads [10].
The epididymis is the most important organ for
completing sperm maturation and generating
spermatozoa that have the ability to fertilize the
oocyte. The epididymis increases the chances
of male gametes surviving as well as preserving
and storing them before ejaculation. This organ
facilitates a microenvironment as well as an
appropriate pH, ion and solute concentrations
for the development of spermatozoa which are
regulated by androgenic hormones [11]. The
use of epididymal spermatozoa from
slaughtered or recently died animals may be

Throughout history, dromedary camels
have been used in many works that serve
humanity ~ for  instance,  transportation,
producing meat and milk. Recently, it has been
commonly used for entertainment in the Middle
East. Additionally, it has a commercial
significance role[1,2]. The dromedary camel is
considered seasonal breeders. .Many variations
of seasonal semen quality have been reported in
many males of several domestic species, like
bulls[3,4],stallions [5], bucks [6] and rams [7].
Seasonality maintain the productivity in most
species, to make sure the breed is born in
optimal conditions for survival [8]. The
Seasonality of camels varies geographically;
there are many  factors that effect on the
seasonal patterns of reproduction such as
temperature and climate change and the food
quality. Changing in photoperiod length is the
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alternative for ejaculated semen and increase
the opportunities to improve camel productivity
for the conservation of camel genetic resources
[12]. Our motivation was studying the
influence of breeding and non-breeding periods
on the qualities of epididymal semen of the
male dromedaries'.

2. Materials and methods
2.1. Testes collection and transportation:

Testicles from mature dromedary camels
were collected at El-Basatin slaughterhouse
(According to availability of males in day of
collection) over the course of the breeding
season from the onset of November to the end
of April, also the non-breeding season from the
onset of May to the end of October. Both
testicles were isolated on average 1-2 hr for
each animal[13], immediately after slaughter,
the sample is transported in ice inside a thermal
container to the laboratory.

2.2. Method of sperm recovery from the
epididymis

Approximately 180 min after collection,
testes and epididymis are isolated from the
scrotal sac and then the caudal epididymis were
separated from the testes and from the
surrounding  connective  tissue[14]. Then
washed three times by saline and eventually by
ethyl alcohol (70%). Epididymal sperm were
collected wusing the retrograde flushing
technique as performed by Zarazaga et al.
[15]. Epididymis (Tail) and vas deference were
dissected till become straight, injected (insulin
syringe) with Sperm -Tyrode's Albumin Lactate
Pyruvate (SP-TALP) supplemented with
heparin (10 pg/mL)) in the vas deferens to
collect spermatozoa from the tail of epididymis
in Eppendorf (Figs 1,2).

Vas defaisnce Tail of epididymis

2% b
e aﬂ

Fig. 1. Tail of epididymis and vas deference of the
Dromedary camel

Fig. 2. Flushing of Dromedary camel epididymal
sperm

Experimental design: the collected semen
was employed to estimate characteristics of
camel semen at breeding and non-breeding
periods.

Percentage of sperm motility (%6): due to
the viscous materials of the camel semen, the
motility (%) of the camel spermatozoa was
recognized as an oscillatory motion not
progressive. To evaluate sperm motility, one
drop of the camel epididymal sperm diluted by
physiological saline (0.9% NaCl) was added on
a dry clean glass slide prepared in pre-warmed
(37°C). In addition, it was determined under an
inverted microscope (400x) by record the
percentage of the forward and normal vigorous
swimming motion of epididymal spermatozoa
via the field of vision[16].

2.3. Evaluation of sperm live/ dead ratio and
sperm-cell concentration

All  semen samples were evaluated
immediately for live /dead count and sperm cell
concentration (x107/ml) in breading and non-
breading season using automated cell counter
(Thermo Fisher) (Fig. 3)using trypan blue dye
[17]. The epididymal sperm was suspended in
Iml SP-TALP for assessment of epididymal
sperm concentration and the percent of live and
dead sperm wusing trypan blue stain and
automated cell counter. By mixing well 10 pL
of epididymal sperm to 10 pL of 0.4% trypan
blue dye. Then loading 10 pL of the mixed
specimen to each chamber of the slide.Let the
specimen stabilized for 30 seconds. Insert the
glass slide into the cell counter. The instrument
will automatically focus and set bright field
illumination intensity. The device took the
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image and presented the results (sperm cell
concentration, live and dead cell percentage).

2.4. Evaluation of sperm
(morphological analysis)

abnormality

Sperm abnormalities in breading and non-
breading season were determined by
morphological analysis Using triple stain
according to [18]. Smears from each semen
sample during breading and non-breading
season were made after % hr from incubation in
an atmosphere of 5% CO2 incubator at 38.5 °C,
using (swim up technique). After a preliminary
fixation of the slide in ethanol for 10 minutes
and dyed by the method of the differential
dyeing with the following mechanism: 0.5%
aqueous solution of eosin for 6 minutes, the
saturated aqueous solution of kongorot for 5
minutes, and 0.5% aqueous solution of gentian
violet for 3-5 seconds. After washing the slide
many times and drying it, each smear was
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evaluated by counting 200 spermatozoa under
the inverted microscope (Olympus, objective
linsel00x) and counting the abnormal
spermatozoa head (swallow and separated),
abnormal tails (multiple, broken, coiled, absent,
bent) (Fig.4). The percent of sperm abnormality
was determined by the equation = (Number of
sperm counted / 200) x 100.

Evaluation of sperm  membrane
integrity: after % hr from incubation the
membrane integrity was determined by using
triple stain as mentioned before according to
Gradinarska et al. [18]. Approximately 200
spermatozoa  counted under inverted
microscope (Olympus, objective linse100x)

1) Sperm intact membrane (membrane intact
cover the sperm head and without staining)

2) Sperm damage membrane (membrane
staffing or damage and stained) (Fig.5).

Total concentration
7.80 x 107/mL
Trypan Etue dilution corected
LIVE 63%
PR

493x107mlL

DEAD 37%
;_87 x 107/mL

Dhiution Caculator

More SM

Fig. 3. Evaluation of‘epididymal Dromedary camel sperm viability and Sperm-cell concentration by
Automated Cell Counter

w7
v,

Fig. 4. Dromedarynepididyr‘na{'l‘s_pgfm rﬁorphology (abnormality). NS= r]brrhal sperm, DO.H= Double
Head, DH= Detached Head, BT= Bent Tail, CT= Coiled Tail.
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The percent of membrane integrity
determine by the equation = (Number of sperm
counted / 200) x 100.

Fig. 5. Dromedary epididymal spermmembrane
integrity. S.DM = sperm damage membrane
(dead), S.IM=sperm intact membrane (live).

Statistical Analysis: The obtained data for
sperm viability, membrane integrity, Sperm
abnormality, individual motility percentage
(IM%), were analyzed statistically using
version 3.03 of Costat statistical software;
Copyright Cottort Software.

3. Results

3.1. Effect of seasonality on Dromedary camel
epididymal sperm motility, viability, and sperm
cell concentration:

Table 1 and Figs. 6-8, illustrated the effects
of breeding and non-breeding seasons on the
properties of the epididymal spermatozoa. The
sperm motility percentage, mean of sperm
concentrations and percentage of live sperm in
the breeding seasons group (75+2.24 %,
10.88+0.31 10%ml suspension, and 80+1.18%
respectively) with very high significant
increase (P<0.01) than the non-breeding
seasons group (55+2.24 %, 9.44+0.19 10%ml
suspension and 64.5+1.26 respectively). On the
other hand the percent of dead sperm in the
breeding seasons group was 20£1.18) with very
highly significant decrease (P<0.01 when
compared to the non-breeding seasons group
(35.5+1.26).

3.2. Effect of seasonality on Dromedary
camel epididymal sperm morphology

Table 2 and fig. 9 illustrated the influences
of breeding and non-breeding periods on the
epididymal sperm morphology. The mean of
normal sperm morphology in the breading
seasons group (89.17+1.19 %) with very highly
significant increase (P<0.01) than the non-

breeding seasons group (80.42+1.68). In
contrast the mean of abnormal sperm
morphology in the breading seasons group
(10.83£1.19%) with very high significantly
decreased (P<0.01) than the non- breeding
seasons group (19.58+1.68).

Tablel: Effect of seasonality on Dromedary
camel epididymal sperm motility, concentration
and sperm viability

seasons Breeding | Non-breeding
Parameter Meant S.E| MeantS. E
Sperm motility (%) | 75+2.24 55+2.24™
Sperm(ig?fnﬁ?)"a“"“ 10.88+0.31 | 9.44+0.19™
Live sperm (%) 80+1.18 64.5+1.26 ™
Dead sperm (%) 20+1.18 35.5+1.26™

Data recorded as mean %z S.E; compared to
the breading seasons the **P value<0.01 means
highly significant

B Breading
m Non-breading

g & & %

% of paramter

=
4

Sperm motility
(%%)

Fig. 6. Effect of season on the Dromedary
epididymal sperm motility

11 - = Breading

10.5
ENon-

10 1 breading

9.5 A

mean of paramter

8.5

Fig. 7. Effect of season on the Dromedary
epididymal sperm concentration

= Bread
ing

= -
. breadi

T ng
Live Dead
Sperm Sperm
(%) (%)
Fig. 8. Effect of season on the Dromedary
epididymal sperm viability

“e of paramter
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Table 2. effect of seasonality on Dromedary
camel epididymal sperm morphology

seasons Breading Non-breading
Parameter Mean %z S.E | Mean %z S.E
Sperm Normal 89.17+1.19 80.42+1.68
morphology | Apnormal |10.83+1.19  |19.58+1.68™

Data recorded as mean%z+ S.E; the **P
value<0.01 means highly significant

100
80 -
60 -
40 -
20 -

% of paramter

Normal sperm  Abnormal spermireading
morphology (%) morphology (%)

Fig. 9. Effect of season on the Dromedary
epididymal sperm morphology

3.3. Effect of seasonality on Dromedary camel
epididymal sperm membrane integrity

Table 3 and fig. 10 illustrated the effects of
breeding and non-breeding seasons on the
epididymal sperm membrane integrity. The
mean of intact membrane in the breading
seasons group (96.67+0.77%) with very high
significant increase (P<0.01) than the non-
breeding seasons group (92.33+£0.83%). in
contrast the mean of damage membrane in the
breading seasons group (3.33+0.72%) with
very high significant decrease (P<0.01) than the
non- breeding seasons group (7.67+0.83%)

Table 3. Effect of seasonality on Dromedary
camel epididymal sperm membrane integrity

Breading
Mean %=+
S.E

Season
Parameter

Non-breading
Mean%= S.E

Intact

96.67+0.77 | 92.33+0.83**
membrane

Membrane

integrity (%) | Damage

3.33+0.72
membrane

7.67+0.83**

Data recorded as meant S.E; **P value<0.01
means highly significant

M Intact
membrane

Means of paramters
u
S

®m Damage
membrane

o
EQ
'b\

Types of season

Fig. 10. effect of seasonality on Dromedary
camel epididymal sperm membrane integrity

4. Discussion

In most species, seasonality support
reproduction and the breeding must be
occurring during those times of the vyear.
Changing in daylight ratio is the mostly
moderator for seasonality and regulating the
seasonal activity[19]. Therefore, in this study,
we examined the influence of seasonality on
dromedary  camel epididymal sperm
characteristics  (motility,  viability, cell
concentration, morphology and membrane
integrity).

Results obtained from the present work
showed that during the breeding season when
photoperiod was shorter, the percentage of
motility and live epididymal spermatozoa of the
male dromedaries were significantly increased
(P<0.05) when compared to the other months of
the year. These results agree with another
authors [9,16], Where the sperm viability and
motility increased as a result of the greater
quantities of the fluid of the accessory sex
glands which contain useful components for
sperm viability. The varying ecological stimuli
like a shorter daylight period, make the
production of testosterone hormone increase,
which enhances the libido, sexual behavior and
increase the testes and accessory sex glands
volume. These changes lead to an increase in
the quality and quantity of semen produced
during the breeding season (November to
April) [9].Most importantly, the increase of
motility percentage of the epididymal
dromedary camel spermatozoa was detected
during the rut period (winter) this is may be
because of the development of the mature
Leydig cells and increases spermatogenesis
process than during the summer. Since the
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Leydig cells are principally chargeable to
produce testosterone hormone, consequently
the semen quality is expected to be improved
during rutting time of year [20].

The percentage of dead spermatozoa during
non-breeding period was significantly higher
when compared to breading period. Our results
agree with those published by Maiada et al.
[16] who detected that during summer (non-
breeding) the dead spermatozoa percentage was
significantly higher when compared to breeding
periods. Similar results were reported by
Turri et al. [21] in camels. These findings may
result from the high temperature and the length
of daylight during summer which has an
influence on the activity of the pituitary gland
and spermatogenesis, where the process of
spermatozoa formation is inhibited when the
temperature increases. Further, when ambient
temperatures were greater during the non-
breeding period (summer), which produce
disorder in the spermatogenesis activity
because of degenerative alterations which
lower the number of sperm or even the
spermatozoa destruction [22].

The present work showed that the
concentration of the dromedary camel
epididymal sperm was highly significant
(P<0.05) during the rutting season compared to
the non-breeding period. The long day period
and heat stress during non-breeding season led
to reduction in sperm-cell concentration of the
camel semen, this may be due to a decline in
the interstitial cells stimulating hormones and
therefore, lowering in androgen generation
[22]. Further, the rise of epididymal sperm
concentration throughout the breeding season
may be expected and agree with the results
reached by another authors [9,16], who
mentioned that FSH concentrations were high
during the rutting season in the dromedary
camel. A positive correlation between FSH
level and the process of spermatogenesis was
reported by Giuliano et al. [23]. The sperm
concentration is influenced by several factors
like the season of the year, virility of the bull
and the strength of sexual stimulation, which
are responsible for the diversity in the results of
this study and other workers [24].

Results obtained from the present work
showed that the normal morphology percent of
the dromedary camel epididymal spermatozoa
was importantly (P<0.05) higher throughout the

breeding period when compared to the non-
breeding, while the percentages of sperm
abnormalities were significantly higher through
non-breeding period. Sperm abnormalities in
breading and non-breading season were
determined by morphological analysis using
triple stain according to Gradinarska et al.
[18]. Estimation of sperm morphology is more
difficult to assess, however, estimation of
sperm cell-concentration and forward motion is
easier and there are differences between
separate laboratories because of the individual
character of the sperm morphological
evaluation [25]. Head, mid-piece and tail of the
sperm  were investigated for  normal
morphology. In addition, any abnormality in
those parts of the sperm may point to abnormal
sperm and makes the sperm unable to achieve
the fertilization process.

The present study showed that the
epididymal sperm with normal morphology and
cell structures were changed throughout the
year. As seasonality has a dramatic effect on
sperm morphology, these results are in
agreement with those notified by El-Harairy et
al. [26]. Maiada et al. and Giuliano et al.
[16,23] analyzed the effect of season on the
seminal characteristics in the llama and they
found that the sperm tail abnormalities were
different throughout the vyear, the sperm
concentration decreased, moreover the tail
abnormalities were increased during the non-
breeding season when compared to the
breeding season. Current study proved that the
proportions of normal live epididymal
spermatozoa was ranged from 80.17 % to 89.17
%, this result is similar to that those stated by
Shekher et al. [27] but, more than those
described by Buendia et al. [28] (58% to 83%)
for alpacas and by Zeidan et al. [29] (71% to
84%) for camels. These variations in the sperm
abnormality because of the age of camels used
since the older camels are stated to have higher
proportion of the abnormalities than the
younger ones [30].

Our results disclosed that there were little
changes in sperm membrane integrity percent
(P < 0.05) between breeding and non-breeding
season. These results are in agreement with
results of Marti et al. [31]. The percentage of
membrane integrity of spermatozoa during the
non-breeding season was significantly higher
than that was exposed during the breeding
season. These results may be associated with
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the start of the rut which is marked by an
improvement in the activity of secreting cells in
the anterior pituitary gland, enhance Leydig
cells activity and finally, high testosterone
levels which consequently improve the
spermatogenic process and decrease in the
membrane and acrosomal damage[21].

5. Conclusions

This is seen that seasonality has a direct
influence on the reproductive function of the
dromedary camels. Breeding season improves
Dromedary camel epididymal sperm character,
motility, viability, sperm concentration, normal
morphology, and membrane integrity. Non-
breeding season increases sperm abnormalities
of epididymal sperm of Dromedary camel.

Acknowledgements

We gratefully acknowledge Prof. Dr.
Omaima M. Kandil director of Embryo and
Genetic Resource Conservation Bank (EGRB)
in National Research Centre (NRC), Egypt,
financially supported by STDF (CB grant ID:
2339) for her effort for the idea, planning,
laboratory work and writing this work. This
work was done in EGRB, NRC. We
acknowledgment academy of  Scientific
Research and Technology, Egypt for the
financial support for this work through the
Egyptian- Bulgarian Collaboration Project in
title: Assessment the viability of cryopreserved
buffalo embryo and semen.

References

[1] Skidmore JA, Reproductive physiology in
female old world camelids Anim. Reprod. Sci.
2011; 124: 148-154 doi:
10.1016/j.anireprosci.2010.08.023. Epub 2010
Sep 3.

[2] Hemeida NA, Development and application of
the reproductive technologies to camel
breeding. Proceedings of the International
Camel Conference, Al-Hasa, Saudi Arabia.
Camel Publishing House) 2015; pp: 367-373.

[3] Koivisto MB, Costa MTA, Perri S and Vicente
WRR, The effect of season on semen
characteristics and freezability in Bos indicus
and Bos taurus bulls in the southeastern region
of Brazil. Reprod. Domest. Anim. 2009; 44:
587-592 DOI: 10.1111/j.1439-0531.2008.
01023.

[4] Bhakat M, Mohanty TK, Gupta AK, Prasad S,
Chakravarty AK, and Khan HM, Effect of

season on semen quality parameters in Murrah
buffalo bulls. Buffalo Bull. 2015; 34 100-112.

[5] Zarazaga LA, Guzman JL, Dominguez C,
Pérez MC, and Prieto R, Effects of season and
feeding level on reproductive activity and
semen quality in Payoya buck goats.
Theriogenology, 2009, 71: 1316-1325 DOI:
10.1016/j.theriogenology.2009.01.007 .

[6] Gamboa S, Rodrigue AS, Henriques L, Batist
C, and Ramalho-Santos J, Seasonal functional
relevance of sperm characteristics in equine
spermatozoa. Theriogenology, 2010, 73: 950-
958 DOI:10.1016/j.theriogenology.2009.11.023

[71 Malejane CM, Greyling JPC, and Raito MB,
Seasonal variation in semen quality of Dorper
rams using different collection technique. S.
Afr. J. Anim. Sci., 2014; 44 :26-32.

[8] El-Kon I, Heleil BA, and Mahmoud SA, Effect
of age and season on the testicular sperm reserve
and testosterone profile in camel (Camelus
dromedarius). Anim. Repro., 2011; 8: 68-7 DOI:
10.13140/RG.2.1.3627.7921

[9] Al-Bulush S, Manjunatha M, De Graaf S,
Rickard JP, Reproductive seasonality of male
dromedary camels . Anim. Reprod. Sci, 2019;
202:  10-20 https://doi.org/10.1016/j.
anireprosci.2018.12.013.

[10] Swelum, AA, Saadeldin, IM, Ba-Awadh H,
and Alowaimer AN, Effects of melatonin
implants on the reproductive performance and
endocrine  function of camel (Camelus
dromedarius) bulls during the non-breeding and
subsequent breeding season. Theriogenology.
2018; 119: 18-27 DOI:  10.1016/].
theriogenology.2018.06.017 .

[11] Escoffier JAB, Kaba M, Hograindleur JP, Le
Bléve E, Martinez G, Stévant |, Ra PF, Arnoul
C, and Ne S, Pantoprazole, a proton-pump
inhibitor, impairs human sperm motility and
capacitation in vitro. Andrology. 2020; 8:
1795-1804 DOI: 10.1111/andr.12855 .

[12] Turri FK, Abdoon AS, Sabra H, El Atrash, and
Piz F, Conservation of camel genetic resources:
epididymal sperm recovery. The Camel
Conference. SOAS ., 2013; 29: 27-32.

[13] Goto K, Kajihara Y, Kob M, Kosaka S,
Nakanishi Y, and Ogaw K, In vitro fertilization
and development of in vitro matured bovine
follicular oocytes J. Anim. Sci., 1989; 6: 2181
2185 doi: 10.2527/jas1989. 678218.

[14] Turri F, Madeddu M, Gliozzi TM, Gandini G,
and Pizzi F, Effect of testicle postmortem
storage on goat frozen-thawed epididymal
sperm quality as a tool to improve genebanking
in local breeds. Animal, 2014; 8: 440-447 doi:



https://doi.org/10.1111/j.1439-0531.2008.01023.x
https://doi.org/10.1111/j.1439-0531.2008.01023.x
https://doi.org/10.1016/j.theriogenology.2009.01.007
https://doi.org/10.1016/j.theriogenology.2009.11.023
http://dx.doi.org/10.13140/RG.2.1.3627.7921
https://doi.org/10.1016/j.theriogenology.2018.06.017
https://doi.org/10.1016/j.theriogenology.2018.06.017
https://doi.org/10.1111/andr.12855

10.1017/S1751731113002279..

[15] Turri F, Madeddu M, Gliozzi M, Gandini G,
and Pizzi F, Influence of recovery methods and
extenders on bull epididymal spermatozoa
quality. Reprod. Domest. Anim., 2012; 47 712—
47 719 doi: 10.1111/j.1439-0531.2011.01948..

[16] Maiada WA, Allam AEB, Zeidan A, Farouk
MH and Abd EI-Salaam M, Morphological and
histological changes in the camel testes in
relation to semen characteristics during
breeding and non-breeding seasons. J. An. Sci.,
2013; 9:74-8.

[17] Louis KS, and Siegel AC, Cell viability
analysis using trypan blue: manual and
automated methods. Mammalian Cell Viability
2011; 7-12.D0OI.10.1007-978-1-61779-108-6_2

[18] Gradinarska D, Ivanova-Kicheva M, Daskalova
D, Lazov K, and Chervenkov M, Comparative
analysis of the capacitation ability of
fractionally obtained canine spermatozoa. J. Mt.
Agric. Balk. 2015;18: 412-425.

[19] Monaco D and Lacalandra GM, Considerations
for the development of a dromedary camel
(Camelus dromedarius) semen collection
centre. Anim. Reprod. Sci., 2020; 212: 106239-
106245 doi: 10.1016/j.anireprosci.2019.106239.
Epub 2019 Nov 18.

[20] Gherissi DE, Afri-Bouzebda, and Bouzebda Z,
Seasonal changes in the testicular morphology
and interstitial tissue histomorphometry of
Sahraoui camel under Algerian extreme arid
conditions Biol. Rhythm Res., 2018; 49: 291-
301.

[21] Abd El-Samee AM, Zeida A, Abbas HE, and
Ahmadi E, Semen quality and testicular
histology with special reference to different
seasons of the year and ages of the male
dromedary camel. Proc. Intern. Scientific Conf.
Camels.Qassim Univ.KSA. 2006

[22] Ibrahim M, and Abd-El-Rahman HM, Studies
on some biochemical, hormonal,
histopathological and seminal characters in
relation to rutting and non-rutting season in
camels. Alexandria J. Vet. Sci.,2016; 49: 189-
202.

[23] Giuliano S, Director A, Gambarotta M,
Trasorras V, and Miragaya M, Collection
method, season and individual variation on
seminal characteristics in the llama (Lama
glama) Anim. Reprod. Sci., 2008; 359-369 doi:
10.1016/j.anireprosci.2007.02.016.

[24] Agarwal VK, Ram L, Rai AK, Khanna ND,
and Agarwal S, Physical and biochemical
attributes of camel semen. J. Cam. Res.,2004;1:
25-33.

Elsharnoby, H. A, et al.,

[25] Gatimel N, Mansoux L, Moreau J, Parinaud J,
and Léandr D, Continued existence of
significant disparities in the technical practices
of sperm morphology assessment and the
clinical implications.Fertil. Steril., 2017;107:
365-372 doi: 10.1016/j.fertnstert.2016.10.038.

[26] El-Harairy M, Zeidan A, Afify A, Amer H, and
Amer A, Ovarian activity, biochemical changes
and histological status of the dromedary she-
camel as affected by different seasons of the
year. Nat. Sci.,2010; 8: 54-65.

[27] Shekhe C, Vya S, Purohi G, and Patil N, Use of
collagenase type-1 to improve the seminal
characteristics of dromedary camel semen. Eur.
J. Vet. Med.,2012;1: 17-27.

[28] Buendia P, Sole C, Paolicchi F, Gago G,
Urquieta B, Pérez-Sanchez F, and Bustos-
Obregén E, Morphometric characterization and
classification of alpaca sperm heads using the
Sperm-Class  Analyzer® computer-assisted
system. Theriogenology 2002; 57 1207-1218
DOI: 10.1016/s0093-691x(01)00724-5.

[29] Zeidan A, Habeeb AAM, Ahmadi E, Amer H,
and Abd El-Razik A, Testicular and
physiological changes of the male dromedary
camels in relation to different ages and seasons
of the yea. Proceedings of 2™ International
Conference on Animal Production and Health
in Semi-arid Areas, El-Arish, North Sinai,
Egypt. 2001; pp: 147-16.

[30] Abdallah,LA, Ovulation induction and
insemination with fresh semen in the one-
humped camel (Camelus dromedaries) in non—
breeding season. Ph.D.Sudan Univ.of Science
and Technology, 2015.

[31] Marti JI, Aparicio IM, Leal C, and Garcia-
Herreros M, Seasonal dynamics of sperm
morphometric ~ subpopulations  and its
association with sperm quality parameters in
ram ejaculates. Theriogenology,2012; 78: 528-
541 doi: 10.1016/j.theriogenology.2012.02.03.



https://doi.org/10.1016/s0093-691x(01)00724-5

Dromedary camel epididymal sperm characteristics ...

S e 5 S gl 0 el Janll A ) Ay sial i il il
Wadl) gal o g, 20008 taas dagal 50 0dl AU 2o ala
(i) £ ) A1 daala g stal) S ikl 0 el ple g 1
il a gl 38 jal) — Al i ga ) dnd — ol gl g o) gaall b S aud 2

Al padldll

LS a0 SR i) lisa (e B Aaiay aiali Al Asalil) Y1583 (00 30 (e Ofinadll gen o
Lt 5l 4 siall ) gl e 5,(2019 58T N 2019 sile) SH ade anisas (2019 sl N 2018 i )
Ly ) 2 i) ) gl (ailiad e pan gall ol giall a0 A 50 58 Jaall 138 e Caagll ale sadd el b (0 5
(e V) A 5 ¢ A siall ) gadl UBA 35S 55 ¢ 4y saall S jall) dyleal)

rmhall (KAl 5 ¢ Apall 4y giall i) geadl 5 ¢ A giall LAY 3 53 g ¢ 4y giall il guad) A8 ja G of il @y lal
b ) AL anssa U (P <0.05) (et il dapluad) dpse Y1 <ld 4 giall il giall s ¢ 4 gial) il guall
il gall il 55 ¢ Aipal) 4 siall ) o) A il Ly (L 55ST ) sl (g ) SN e s g A3 Ll (o
¢CAnaDall LS o s pe A jally LS axe e DA (P <0.05) el 4 siall cili) giall eliie ali g 4 giall
S a0 A Lga s L s s ¢ (o ad) daadl 4 siall ) pall Gailbiad i



	Dromedary camel epididymal sperm characteristics at breeding and non-breeding seasons
	How to Cite This Article

	tmp.1677085563.pdf.b_XeS

