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SUMMARY

Five male camels at 5 to 10 years of age and 400
- 600 kg body weight, were used in the present
study.Semen was collected, evaluated, pooled and
extended with seven different hypoosmotic solu-
tions (glucose — yolk-citrate: GYC, fructose-yolk-
citrate: FYC, lactose-yolk-citrate: LYC, sucrose-
yolk-citrate: SYC, tris-yolk-fructose: TYF, skim-
cow-milk: SCM and skim camel-milk: SLM) at a
Jevel of 100 mOsmol/L and then incubated at 37
°C for up to 60 minutes. After each incubation
time (0, 5, 15, 30 and 60 minutes), the percentag-
es of sperm motility, spermatozod with intact
acrosome, spermatozoa with coiled tails and swol-
len spermatozoa, were estimated.

The results showed that, the extended camel se-

men with FYC, sYC, TYF and SCM solutions at

a level of 100 mOsmol/L, during an incubation of

37 °C for up to 60 minutes increased significantly

LATION 10 DIFFERENT SOLUTIONS
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Egypt.

(P<0.01) the percentage of sperm motility, sper-
matozoa with intact acrosome and swollen sper- .
matozoa as compared to GYC, LYC and SLM so-
lutions, however, the percentage of spermatozoa
with coiled tails decreased significantly (P<0.01)
in the extended camel semen with SYC and TYF
solutions as compared to GYC, FYC, LYC, SCM
and SLM solutions. The advancement of incuba-
tion time at 37 °C for up to 60 minutes with the all
different solutions (GYC, FYC, SYC, LYC, TYF,
SCM and SLM) at 100 mOsmol/L decreased sig-
nificantly (P<0.01) the percentages of sperm mo-
tility and percentage of spermatozoa with intact
acrosome, while was increased significantly
(P<0.01) the percentage of swollen spermatozoa
and spermatozoa with coiled tails. The maximum
reactivity of the extended camel spermatozoa with
the all different solutions to hypoosmotic swell-
ing-test (HOS-test) was reached significantly
(P<0.01) at 30 minutes of incubation at 37°C.
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INTRODUCTION

i nl
f spermatozod 18 not only

ct
abolism, but @ corre

he sperm membrane

Membrane integrity ©
important for sperm met
change in the properties of l‘
is needed for sperm capacitating,
tion and fertilization (Keel and Webs

acrosomal reac-
ter, 1990).

rtilit
Standard parameters used to assess male fertility

(total number of spermatozoa, progrt':ssivc spc:ll
motility and morphology) have a limited c.apacl d
for predicting the potential of a semen e.la"“lafc
(Amann, 1989). Because the sperm membrane 18
of fundamental importance in the fertilization pro-
cess, more attention has been dedicated to this
area of study in recent years. Two tests have been
available to evaluate membrane integrity supravi-
tal stain and the hypoosmotic swelling-test (HOS-
test). When exposed to a hypoosmotic solution,
the functional spermatozoa will undergo swelling
to establish osmotic equilibrium, producing the
typical swelling of the tail. Since fertilization will
not occur if the sperm membrane is biochemically
inactive, even if it remains structurally and intact.
In addition, swelling test by media of different os-
molarities is more reljab]e in assessing the out-

come of in vitro fertilization (IVF) than other se-
men parameters and it has 5 higher individua]
specificity than other semen evaluation method
(Zaneveld et al., 1990 and Zeidan, 2004),

The HOS-test has been tried in various species
with apparent success (Kumi-Diaka, 1993 Correa
and Zavos, 1994 and Zeidan et al,, 2006). Howey-
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MATERIALS AND METHODS

The present study was carried out in the Pfi‘-'ate
Camel’s Farm in Belbies City, Sharkiya ProVian
Egypt. Five male dromedary came] (Camely,
dromedarius) 5 to 10 years of age and 400-6(g ke
body weight were used. The animals were healthy
and clinically free of external and interng] para-

sites. They were fed and watered ad libitum,

The experimental work was carried out to estab.
lish the optimum condition of osmotic pressure
that caused the maximum number of identifiable
swollen came] SPermatozoa. The diluted solutjon
Was prepared by using GYC, FYC, LYC, syc, -

TYF, SCM anq SLM at 5 level of 100 mOsmol/L.

The routinely OSmolarity of megia used for in
Vitro fertilizatiop, (IVF)
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v

g and 5 ¢m internal diameter, IMV, France)
i?;;c ibed by Zeidan (200-2) and Mosafer-i et al.
2 205)- Ejaculatc.' conta-Ct with the rubber liner of
e AV W8S avoided, since Musa et al. (1992) re-
ported that most rubber liners have a deleterious
offect 0D camel spermatozoa. An additional dis-

sable plastic inner liner is inserted to avoid con-
act with the rubber material. After passing the
liner through the AV, 8 cm of cylindrical from
(cut Jongitudinally) was placed between outer

Jacket of the AV and liner at the end of the AV

far from the water value according to Bravo et al.

(2000). This was performed to imitate the internal

cervix and provide more stimulation for the penis

for proper erection and ejaculation. A shortened

AV without collection funnel was used, allowing

the semen to pass directly into a collection flask.

The AV was filled with water at 55-60 “C. The

temperature inside the inner liner was stabilized at

45-50 °C. Few drops of sterile Vaseline were

smeared on the inner liner at the entrance to the

AV top provide lubrication. A sexually receptive

female couching with her front legs tied and

teased by the male camel should be used. The ol-

factory contact should be allowed. The male is

left to mount the female from behind on the right
side. As soon as the male camel makes few
thrusts, the operator who sits on the right side of

the female grasps the males camel sheath and di-

rects his penis into the AV. Ejaculation is com-

pleted after several thrusts, interspersed by peri-
ods of rest. The ejaculate usually comes in

fractions. The collection flask containing the se-

Vet.Med.J.,Giza.Vol.56,No. 1(2008)

men is protected by a towel or gauze, and imme-
diately incubated in a water bath at 37 °C. Fresh
camel semen that has a jelly-like consistency is
left for liquifaction for about 30 — 60 minutes to
let the spermatozoa attain their motility. Only se-
men samples with no less than 50% sperm motili-
ty, were used. After semen collection, it was

placed inside an incubator set at 37 °C and evalu-
ated immediately.

Semen was extended and aliquot protein (0.1 ml)
of each sperm rich fraction was added to 0.9 ml of
each of GYC, FYC, LYC, SYC, TYF, SCM and
SLM solutions. The mixtures were incubated at
37 °C for up to 60 minutes. After each incubation
period (0, 5, 15, 30 and 60 minutes), the percent-
ages of sperm motility, spermatozoa with intact
acrosome, swollen spermatozoa and spermatozoa
with coiled tails were determined. The response
of the camel spermatozoa to HOS-test was as-
sessed using a solution prepared with fructose .
(1.25%) and Na-citrate (2.90%) in distilled water

to give osmolarity 300 mOsmol/L using a freez-

ing-point depression osmometer (Osmett A. Mod-

el 5002, Fisher Scientific, Pittsburg, PA, USA).

The final osmolarity of the test solutions meas-

ured by freezing-point depression was modified to
obtain 100 mOsmol/L via serial dilution hypoos-
motic in the different solutions. Sperm swelling
was assessed by placing 15 ul of well-mixed sam-
ple on a warm slide (37 °C). Slides were stained
with eosin-nigrosin stain according to Hackett and
Macpherson (1965). The smear was covered with
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The obiained data were subjected to analysis 0

variance according to Snedecor and Cochran
(1982). The percentage values were transformed
10 Arc-Sin values before being statistically ana-
lyzed. Duncan's new multiple range test was used

for the multiple comparisons (Duncan, 1955).
RESULTS AND DISCUSSION

Percentage of the camel sperm motility (%) :
Table 1 showed that, the effect of seven different
solutions (GYC, FYC, LYC, SYC, TYF, SCM
and SLM) at 100 mOsmol/L, during an incuba-
tion at 37 °C for up to 60 minutes on the percent-
age motile camel spermatozoa was highly signifi-
cant (P<0.01). The percentage of sperm motility
was significantly (P<0.01) higher with the extend-
ed camels semen with FYC, SYC, TYF and SCM
solutions at 100 mOsmol/L than GYC, LYC and
SML solutions, However, the different effects
among FYC, SYC, TYF and SCM solutions or
among GYC, LYC and SML on the percentage of
sperm motility was nonsignificant. The highest
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important biochemical role for mamta.ining a high
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and Webster, 1990). Moreover, an abrupt decrease

in osmotic pressure results in loss of sperm motjj;.

ty (Zavos, 1983).

The advancement of incubation time at 37°C for
up. to 60 minutes decreased significantly (P<0.01)
the percentage of sperm motility of the camel i
all different hypoosmotic solutions at IdO mOs-
mol/L. The osmotic shock phenomenon caused by
the exposure of the extended spermatozoa to hy-
potonic conditions g characterized by an in-
creased coiling of the sperm tai] which results in
loss of the Sperm motility (Zavos, 1983). Similar

trend was reported by Al-Arifi (2005) in Friesian

bull and Zeidap of al. (2006) in the dromedary

camel SPer‘matona_
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o different solutions (GYC, FYC, '.yc.
of SBV;YF. scM and SLM) at 100 mOsmol/L.,
¥ _nincubation at 37°C for up to 60 minutes
dur:l’:i percentage of camel spermatozoa with in-
:‘d erosome was highly significant (P<0.01),
The perccntage of the acrosomal intact was signif-
cantly (P<0.01) increased with the extended cam-
ol Spermatozoa with FYC, SYC, TYF and SCM
solutions at 100 mOsmol/L as compared to GYC,
LYC and SLM solutions. However, the different
effects among FYC, SYC, TYF and SCM solu-
ions or among GYC, LYC and SLM solutions on
the percentage of spermatozoa with intact acro-
some was nonsignificant. The highest (P<0.01)
value of the percentage of spermatozoa with in-
tact acrosome was recorded with the extended se-
men with TYF solution and the lowest (P<0.01)
value was recorded with GYC solution. Zeidan et
al. (2006) found that the lowest (P<0.01) value of
the percentage of spermatozoa Wwith intact acro-
some was recorded with LYC solution osmolarity
of 50 and 100 mOsmol/L, during an incubation at

37°C for up to 60 minutes.

The advancement of incubation time at 37°C for
up to 60 minutes decreased significantly (P<0.01)
the percentage of camel spermatozoa with intact
acrosome in the all different hypoosmotic solu-
tions at 100 mOsmol/L. Similar findings were re-
ported by Correa and Zavos (1994) in bovine and
Zeidan et al. (2006) in camel spermatozoa. The
response of spermatozoa to HOS-test is depend-

ing on cellular uptake (osmolarity level) per unit

Vet Med.J.,Giza.Vol.56,No.1(2008)

of time ag reported by Zeidan (2004

Percentage of the camel spermatozoa with |
coiled tails (%)

Table 3 showed that, the effect of seven different
solutions (GYC, FYC, LYC, SYC, TYF, SCM
and SML) at 100 mOsmol/L, during an incubation
at 37°C for up to 60 minutes on the percentage of
camel spermatozoa with coiled tails was highly
significant (P<0.01). The different effects among
GYC, FYC,LYC, SCM and SLM solutions or be
tween SYC and TYF solutions on the percentags
of camel spermatozoa with coiled tails at os-
molarity of 100 mOsmol/L was nonsignificant.
However, the percentage of spermatozoa with
coiled tails was significantly (P<0.01) higher with
the extended spermatozoa with GYC, FYC, LYC,
SMC and SML solutions than SYC and TYF so-
lutions. The lowest (P<0.01) value of percentage
of spermatozoa with coiled tails was recorded
with the extended semen with TYF solution and
the highest (P<0.01) value was recorded with
SLM solution. Similar trend was reported by
Neild et al. (1999) in equine spermatozoa. A scor-
ing system (HOS-test ranking), based on sperm
swelling patterns is shown in Figure 1. Similarly,
Zeidan et al. (2006) found that the lowest
(P<0.01) value of the percentage of spermatozoa
with coiled tails was recorded with solution osmo-
larity of 300 mOsmol/L and the highest (P<0.01)
values were found with solution of 50 and 100
mOsmol/L when they extended dromedary camel - |

semen with fructose —Na-citrate solution at the
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The advancement of incubation time at 37°C for
up to 60 minutes increased significantly (P<0.01)
the percentage of coiled tails of camel spermato-
zoa in the all different hypoosmotic solutions at
100 mOsmol/L. Similar trend was reported by Al-
Arifi (2003) in bovine and Zeidan et al. (2006) in

the dromedary camel spermatozoa.

Percentage of swollen camel spermatozoa (%)

Data results obtained in Table 4 showed that, the
effect of seven different solutions (GYC, FYC,
LYC, SYC, TYF, SCM and SLM) at 100 mQs-
mol /L, during an incubation at 37°Cforupto 60
minutes on the percentage of swollen camel sper-
matozoa was highly significant (P<0.01). The dif-
ferent effects among FYC, SYC and SMC soly-
tions, among SYC, TYF and SCM solutions,
between FYC and LYC solutions, between SYC
and SCM solutions or betwer.n GYC and SML so-

lutions on the percentage of swollen Spermatozoa
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observed with sodium citrate solution at 75 mQ;.
mol/L. The highest (P<0.01) value of the Percep,
age of swollen spermatozoa was recordeq v,
the extended camel semen with TYF solutiop and
the lowest (P<0.01) value was recorded With
SML solution at 100 mOsmol/L. These resyi
may be attributed to that the sperm tail membrane
bulges and swells in response to the hypoosmotic
medium because of the influx of fluids into the
spermatozoa as has been described by Schrader
et al. (1986) in human spermatozoa. Differences
observed in the percentages of spermatozoa swell-
ing in sodium citrate solution and sugar solutions
could have resulted from different influence on

the availability of water fo; transport through the

plasma membrane (Neilq et al., 1999), Zeidan et

al, (2
(2006) found that, the highest (P<0.01) values
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L), a0 during incubation at 37°C fqy up
0s

40 minutes: of
0 i mammaﬁa“ sperm membranes in byl (Wat-

m
soon il 1992) and human (Curry et al,, 1995)
s

ow that the osmotic water permeability coeff;.
§ ’ .
entis verY high and that the associated facility-

Studies on water permeability

jon €nergy is very low, which suggests a porous
membrane and the presence of water channel pro-
(cins. In ram and human sperm membrane, glu-
cose transporters may have a secondary water
channel function (Curry et al., 1995).

The advancement of incubation time at 37°C for

up to 60 minutes increased significantly (P<0.01)
the percentage of swollen camel spermatozoa in
the all different hypoosmotic solutions at 100
mOsmol/L. It is worth noting that the maximum
reactivity of spermatozoa to HOS-test (spermato-
zoa with coiled tails and swollen spermatozoa)
was reached at 30 minutes of incubation at 37°C.
Similar trend was reported by Neild et al. (1999)

in equine and Zeidan et al. (2006) in dromedary

camels spermatozoa. The degree of spermatozoa

Vet.Med.J.,Giza.Vol.56.No. 1(2008)

swlellmg is dependent o cellula
Unit of time, Undey these condj
ty of the assay was very high

endran et g) (1984) in huma
Same authors showed that

[ Water uptake per
tions, the reliabili-
as reported by Jey-
N spermatozoa, The

depended on the compounds in the solutjon,

In conclusion, the maximal number of spermato-

zoa with sperm motility, intact acrosome and the
minimal number of spermatozoa with coiled tails
and spermatozoa swelling were recorded in the
extended dromedary- camel spermatozoa with
TYF solution at 100 mOsmol/L. The HOS-test is
a simple, inexpensive, easily applicable technique
and accessible evaluation method which, as in
other species, could be a useful complement to
routine semen analysis, identifying males infertili-
ty and in predicting the outcome of in vitro fertil-
ization (IVF). It has the added advantages of be-
ing less susceptible to the immediate effects of
“cold shock and of evaluating individual sperm

cells rather than the population as a whole, as
does progressive motility.

Figurel. Micrograph of sper-
matozoa swelling patterns
- as measured by the hypo-
osmotic swelling (HOS-
test). Type a: represents
‘maximal sperm swelling,
Types b and c: represent
intermediate sperm swell-
ing stages, Type d: repre-
sents the initial sperm
swelling response in the
HOS-test and Type n: rep- -
resents non-swollen sper-
matozoa are considered to
have a functionally inactive
or damaged sperm mem-
brane (Cited after Zeidan,
2004).
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Table 2. Percentage of intact acrosome of the dromedary camel spermatozoa with the different hypoosmotic solutions
at 100 mOsmol/L, during an incubation at 37°C for up to 60 minutes.

CamScanner
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Incubation time \ Hypoosmotic solutions
(minutes) Overall means
. _ GYC FYC LYC SYC TYF SCM SLM
\ 0 \ 49.724382 | 57.164337 | 50454238 | 60.27+3.78 61754290 | 574043.71 | 48714442 | 55.07+1.44%
h 5 \ 40.57+4.09 | 54.89+3.54 | 42.55+2.85 55241364 | 57241365 | 56184381 | 40.25+4.66 | 49.63+1.71"
F 5 \ 33.2944.07 | 50.2743.59 | 35.28+2.56 | 50.85+4.23 53421395 | 50744352 | 32.86+4381 | 43.8241.83°
‘ 30 “ 24424405 | 41.8543.50 | 25.73+2.75 | 42.28+4.49 4581401 | 42141463 | 23524415 34.93+1.92°
\ 60 5 16.14+4.1 _ 36.12+4.24 | 18.16+23 3642445 | 381543.58 | '37.2243.54 | 1648:3.42 | 28831195
» Means h 32.83+2.64° ‘ 48.06+2.06" | 34.43+2.25° | 49.11+2.29* 51.0312.12" | 48.7412.11° 32.36+2.68" 4237
a-b : Values with different superscripts with a row, are significantly different (P<0.01).

A-E: Values with different superscripts with a column, are significantly different (P<0.01).

GYC: Glucose-yolk-citrate,

FYC: Fructose-yolk-citrate.
LYC: Lactose- yolk-citrate.

SYC: Sucrose-yolk-citrate.

TYF: Tris-yolk-furctose.
SCM Skim-cow.milk

SLM Skim-camel.milk

Vet.Med.J Giza.Vol.56,No.1(2008)
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Table 4. Percentage of swollen of
at 100 mOsmoV/L, duri

the drom

edary camel sp

ermatozoa with t
ng an incubation at 37°C for up to 60 minutes.

he different hypoosmoti

¢ solutions

\ﬂ_nﬁ_ﬁ:”wnﬂﬂ”m %am ‘ Hypoosmotic solutions M —
‘ GYC FYC Lyc | SYC TYF SCM SLM

j 0 ‘ 597092 | 13874139 | 1L75+16 | 1512112 1527+ 1.08 | 14.15£1.13 5.70+0.64 11.96+0.66"
j 5 879106 | 15243081 | 13.2941.27 640,132 | 17.12415 | 15.50:0.92 6.59+0.92 13.30+0.68"
ﬁ 15 1029+1.06 | 17.58+0.78 | 16.70+1.38 18.55t141 | 20.28+1.58 | 18.15£L12 9401075 | 15854071
ﬁ 30 1348+1.21 | 19.16+126 | 19431L.13 20244157 | 2116122 | 20.26+0.92 12.72+0.64 ;.:w.o%._l
ﬁ 60 _ Np%h_..s 26.15+1.40 | 26.54+1.19 | 27.87+1.71 28584125 | 27.16+1.03 20.87+0.74 25.40+0.59"
‘ Means __ 12.16+1.02° 18.40+0.88™ | 17.54+1.06° 19.74+0.98% | 20.48+0.96 19.14+0.88" 11.06+0.99" 16.93

a-d: Values with different superscripts “with a row, are significantly different (P<0.01).

A-E: Values with different Superscripts with 2 column,

GYC: Glucose-yolk-citrate.
FYC: Fructose-yolk-citrate.
LYC: Lactose- yolk-citrate.
SYC: Sucrose-yolk-citrate.
TYF: Tris-yolk-furctose.
SCM Skim-cow.milk
SLM Skim-camel.milk

are significantly different (P<0.01).
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