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SUMMARY

Eight adult male camels were wsed for somen coi-
lection, during mutting scason (Mowv, 2001- pharch.
2002), by using the recently invened “EI-
Hassanein Camel Dummy 7 at Maryout Rescarch
Station of Desert Resgarch Ceniar. Sucrose and
Tris and their combinations wers usad for piepar-
ing five extenders for carnel semen. inlation to
150 x 109 motile sperms/ml was cacricd out in
two steps. Diluled semsi filled in (05 il straws,
Three freezing and two thawing rates were ap-
plied to evaluate spermatozoa freszability and
post-thawing  viability. Progressive  motility
(PPM) and acrosomal integrity (FIA) were evalu-
ated post-diluticin and at U, 2 and 4 hows of post-

thawing incubization.

e new colection (ecnnique significard|  im-
proved the guanii; wiwd quality of the delitered
scinen. The obtamed semen voluine., ¢uculate
concettration, progressive motility and aciosomal
integrity averaged 153 5 115 ml 8103 - 221 x
100 speri/ml, 81.6 = 1.01% and 89.7+ 1.94%,

respectitely

Dntution of cainiel speridatozoa 1 a Sucrose-Tris
eawender significantly reduced diluiion ctfeci on
speimatozoa viability und improved their frecza-
bility and their post-thawing wviability. [higher
freezing rates significantly  conscrved  post-
thawing viabilitv, Slow and rapid-thawing rates
had a relatively comparable effect on  post-
thawing viability. However, the optimunt sperm
viability was achicved in semen frozen rapidly (at

-140°C for 15 min.) and thawed slowly (ar 40°C

* The manusciipt was presented to the 9th Inter, Cong. Biotech, Amin. Reprod., Chennaio Lee. 2-4 (2002), Indiu. anid pub

iished in suminary in the proceeding of the congress, pp.: 100.
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for 30 ey after diluudii in an extender com-
posed of: 438 % (g/v) sucrose, 1.592 % (g/v)
Tris, 0.872 % {g/v) citric acid monohydrate, 20 %
(v/v) ceg-yolk, 3.5 % (v/v) glycerol, 1000 iu peni-
cillin/inl and 1000 pg sireptormycin/ml. Estimated
reductions in PPM pre-freczing, post-thawing and
after 2 und 4 hours of incubation post-thawing
were 5.9, 6.1, 23.3 and 42.5%, respectively. Cor-
respoinding reductions in PIA were 5.9, 9.1, 15.7

and 35 3%, respectively.

Consequently, it is concluded that combination of
sucros¢ and Tris in camel semen extender has
positive effect on viability of spermatozoa abler

dilution. freezing and post-thawing incubation.

Keywords: camel; reproduction; semen; coflec-
tion; dilution; cryoprescrvation; motility; acroso-

mal lneprity, freezability, post-thaw survival.

INTRODUCTION

The one-humped (dromedary) camels are charac-
terized Ly their extremely iow fertility (Novoa,
1970) which is considered one of the most impor-
tant factors affecting their productivity (El-Wishy,
i987). Poor pastoral management systems and
harshness of the prevailing environmental condi-
tions in regions where camels are raised, tn addi-
tion to thie advanced age ai puberty and limited
libido of males adversely affect their reproductive
and prodnetive efficiency. Female dromedary, be-

ing a scusonal breeder with « fong gestation peri-
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od and reaching to puberty at a very late stage, is
likely to produce a few offspring during its breed-
ing life. Normally, only one calf is born every two
vears, which may be due to short breeding season,
together with tong lactation periods (Minoia et al..
1992). To increase the number of offspring from
genetically valuable fernale camels in a relatively
short breeding period, especially for the racing
and milch breeds, a judicious use of artificial in-
semination (Al) and embryo transfer techniques 1s
required. Dcvelopment of an Al-system, in con-
comitant with a successful synchronization of es-
trus and induction of female's ovulation, is neces-
sary for applying selection programs and rapid
genetic improvement of the genetically prestig-
ious camel breeds. The desired results of Al-
programs will not be possible without successful
sermen collection from male camels and success-
ful freezing of semen. Semen collection from
camels is the most important step determining the
successful use of Al (Salhab, 2001). Unlike other
domestic animals, semen collection from male
camels 1s complicated by their natural copulatory
behavior, the long duration of copulation and the
dripping manner of ejaculation. Recently, a devise
has been invented and tested for easy semen col-
lection from dromedary camels (El-Hassanein,
2002), The author lengthily reported the advan-
tages of this modern technique of semen collec-
tion from male camels over the traditional ones.
i.e. the artificial vagina, in combination with a re-

ceptive female, and electroejaculation.
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The pre-requiisite 1o the develGpucat ol 2 success-
ful Al-progiaii is the drscloplneat of an optimum
freczing prowocon Tor camel serudin, 7 upreserva-
tion and other related Liodem reprococuve tech-
nologies offer many advaitages w cconviic ani-
nuid produciion (Creve wl Calivsea, 2004) and
pro~vide an aveaue tor & loug-ieris storage and re-
tricval of geneuc strainy vver a jong period of
tiinie, In additon, (he obtainment of cryopreserved
camel sermen throughoili tue vear iicrcases oppor-
tunities of breading feinales oul of tie breeding
season. Fewiae fromenary is induced ovulator,
demonstiates conlinuous ¢strus and being inseni-
mated at any tivie (Willianison and Payne, 1987).
Al in the Baculan caceds hias been reporied by
many authors (B, 96E, Tnen et al, 1985,
19U, Zhao et ar. 199G, 199d), however in the
dromedaries it iy rarely applicd (Anonassi et al..

1997 Musa et ul . 1992; keen et al, 2003).

Mixing speniawiozoa vin an extender allows
to prescrve tic  tertlity  of sperm cells and 1o
increase the 1otal volume 5o that the proper dose
of sperm can thziefore be conveaiently packuged
and used. Preservation of camel scmen has been
atterapted with rurving success at different tem-
peratures (Sallinb, 20017, Several cxtenders used
for deep freczing of senicn of other species have
also been adapied o camel semen (Graham et al,
1978; Sieine et ab., 1990, Sii et al., 1990 FMusa
et ai., 1992 Willmen et al., 1993 Zhao et al.,

1994). The surival rate of camcl sperinalozoa

Vet Med.ad. Giza VYol.B4.0 e, 1{20086)

depends on packaging methed, volume of filled
serien and freezing and thawing rates (Salhab,
2000, Most of the avallable dute concerning
freezing of camel semen used glycero! as cryvopro-
tective ageut o protect spermatozoa during reez-
Ing process, however, methods of adding glvee-
rot, temperature  of  adding  and  the  final
concentration of  glycerol m the extender are

scurce (Salhab, 20010,

The objective of this siwdy was to evaluate some
extending-freczing proiocols for camel semen Lo
obtuwn acceptable post-thaw sperm viabiliny and
survival rates, Sperm viability and survival after
dilution I sucrose anc/or Tris-based extenders
and processed at dilferent freezing and thawing

rates have been assessed,
MATERIAL AND MICTHODRS

Eight adull male camels. averaging 7 yvears old,
were used for semien coilection during rutling
scason (November, 2001-March, 2002). Scemen
collection was carried out at 8:00 PM using the
recently invented “El-Hassanein Camel Dummy”
(El-Hassanein, 2002} at Maryoul Rescarch Stalion
of Desert Research Cenier. Collected semen was
incubated in o water bath {38°C) for a sufficient
period to achieve partiad Hquification und evaluat-
ed Delure ils partial extension, Progressive motili-
ty (PPM) was estimated by diluting a drop ot raw -
semen in 1 ml of pre-warmed extender and using

a phase contrast microscepe equipped with @ heat-
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ing stage adjusted at 40 rjaculate concentra-
tion =+ us estimated by usiin a photometer previ-
ously cuibraled for measanng camel semen con-
centraiion. rercentage of dead and alive sperm
was  cainaiad using sioo smears according o
Salisbury et al. (1985}, Fercoatage of intact acro-
(P1IA) and

estimiicd in samples 1ized 1 0.2% glutaralde-

SOMmEs spers.,  abnormalities  were

hyde soluticn and using «.0 Lamersion ohjective

{Johnson et al., 1976).

For dilution of camel semen, sucrose-bused ex-
tender (Zhao et al., 1996) and Tris-based extender
{(Deen and Sahani, 2000) and combinations of su-
crose and Tris were freshly prepared and refriger-
ated, the night before collection, according to
Table (1). Each extender was prepared in two

fractions where antibiotics were added to fraction

Table (1): Composition of the sucrose and/or Tris based diluents (D) used
uidilution of camel semen.

Constitie ats /100 ml of DI D2 D3 D4 D5
dounls distilled water

Sucrose (@) 8.76 6.54 4.38 222
Tris =3 O S— 0.807 1.592 2.377 3184
Citric acid, h.:m(.J-hydralcd e | - 0.442 0.872 1.301 1.743
Egg yul_l - (ml) 20 20 20 20 20
Glycé;;f (ml) 35 35 3.5 35 35
enmiciltin -~ {iu) J0C000 | 100000 | rooooo | 100000 | 100000
Smrcpton;;;.} (e 100000 | 100000 | 100000 | 100000 | 100000

"A" and glycoerol was inciuaded in fraction “B”.
Fraction “A” of each ciwnder was warmed to
38°C 1iv » watzr bath befGic ils use in partial ex-
tension ui semen, while fraciion “B” was incubat-
ed inside a cocling cabinet adjusted at 4°C until

use in comnpletion of extension.

Dilution »vas carried out 1o achieve a final con-
centratioa of 150 x 100 raotle sperm/ml. Accord-
ing to the obtained values of ejaculate volume,

progressive moiility and spenin concentration in
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raw semen, the estimated volume of fraction “A”
of each extender was added slowly to semen with
gentle mixing. Semen diluted with fraction “A”
was gradually cooled to room temperature (20°C)
in a beaker containing warm water {38°C) and
completely enveloped with aluminum foif for at
least 3 hours. The beaker was then transferred
into the cooling cabinet for cooling the partially
extended semen to 4°C within 3-4 hours. The es-
timated volume of fraction “B” of each extender

was then added to its counterpart of partially di-

Vet.Med.J.,Giza.Vol.54,No. 1 {2006)



luted semen in a dripping mannsr vith geatie

mixing.

Thirty minutes after completion of exizisicn pro-
cess, precise assessmieilt of Prld and PIA was
conducted in samples of the fully diluted semen
before filling. Thereaficr, filling and sealing of
diluted semzn in 0.5 mi French siraws »was carried
out inside the cooling cabinet. rilled sirasvs of
cach extender ircatment were allocated inio three
groups and frozen, according o Sreme ol al
(1990) and Bravo ct ai. (20000}, on mirogen va-
por in the programmable freezing unit ai oae of
ihe following rates:
a- Slow figezing rate (at -1007C for 30 mia-
utes) - (F1).
b- Mediuin freezing rate (at -120°C for 20
minuies) - (F2).
c- Rapid freezing rate (ut -i40°C for i3

minuies) - (F3).

Frozen straws were immediately plunged inio lig-
uid nitrogen for long-terin storage. e~ days lat-

or, three straws from each extender-troezing treat-

or at 65°C for 5 seconds. Thawed suaws of each
cxtender-freezing-thawing treatiment swere pooled
and incubated in a water baihh (387C) for four
hours. Assessment of PPM and PIA w2y conduct-
ed in frozen-thawed semen at 0, 2 aad 4 hours of

incubation at 38°C.,

Vet.Med.J. Giza.Vol.5E Mo, 1 (2004

.l extender-freezing treatment was repeated
t-ice during the early, median and late weeks of
iy lweeding scason. Data were analyecd. after
arcsiie square root % transformation, using Stat-

graph program (Version 5).

rRESULTS AND DISCUSSION

1) - Sernen Physical Characteristics

I'he average values of raw seminal characteristics
are presented in Table (2). Ejaculate voiume col-
lected by the carnel dummy averaged 15.3 ml and
ranged from 2 o 27 ml. This ejaculate volume
obviously exceeded Lthe reported values for semen
of dromedary carnels (2-9 ml) (Abdel-Raouf and
ti-Naggar, 1976, Tingan et al., 1986; Ismail,
1988: Sieme et al, 1990; Anouassi et al., 1992,
Billah and Skidmore. 1992; Musa et al., 1992;
Willmen ¢t al, 1993. Badamdorj et al., 2000;
Bravo et al., 2000b; Deen et al., 2003). However,
vidson (1984) reported a relatively comparable
range of cjaculate volume of 5-22 ml in drome-
dary camels. These considerable variations might
be due to the age, seaual stimulation, method of
collection and/or the prevailing conditions in the

vollection arca.

1 he estithated progressive motility (PPM) i cam-
¢l gjaculate was 81.6%. Many authors reported
lower values of spern: PPM ranging from 30-60%
(Sieme ¢t al., 1990 Billalh and Skidmorce, 1992;
Musa et al., 1992; Willmen et al., 1993; Hassan et
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alo 19950 Badamdorj ei al., 2000). Certainly, the
mdividual motility of camel sperm is greatly af-
tevted by the condition of collection and state of
liquification (Tibary and Anouassi, 1997), by the
Lype of the rubber constituting the inner liner of
AV and the length of time semen stays in contact
with the liner (Musa et al., 1992), It has been re-
ported that movement of camelid sperm in undi-
iuted viscous semen is best described as oscillato-
rv, e, sperm move back and forth with only §5-
(0% actively progress forwards (Neely, 1993;
Bravo et al,, 2000a) and the sperm increase their
progressive motility as the ejaculate becomes
more liquid (Tibary and Memon, 1999). In the
present study. the improvement in sperm motility
after collection and partial liquification may be
due tu the modifications made in the AV o avoid
contawnination of semen with the inner liner and
to receive semen directly into the glass vessel of

collection (El-Hassanein, 2002).

Ejaculate concentration averaged 810 x 106 sperm/
ml. and ranged from 350 to 1500x10° sperm/ml.
The obtained value of ejaculate concentration was
in agreement with that found bv Tingari et al
(1986) who reported a mear e¢jeculate concentra-
tion of 800x100 in dromedar,; semen (ranged
from 400 to 1300x10° spermyiel). However, many
authors reported that ejaculate concentration in
dromedary semen collected by AV or electrogjac-
ulation ranged from 200 to 4udx100 sperm/mi
{Anouassi el al., 1992; Billah and Skidmore,
1992; Musa et al., 1992; Badamdoerj et al., 2000,
Bravo et al., 2000b; Deen et al.. 2003). It has been
reported that the sperm conceiiration in camelid
gjaculates increases with time during a single cop-
ulation (Lichtenwalner et al., (996, Bravo et al,,
2002) and decreases with increasing number of
gjaculation/day (Bravo et al., 1997a). In ihe
present study, improvement of c¢jaculate concen-
tration in semcn collected by the camel dummy
might be due to the observed elongation of copu-

lation duration of males with the dummy to abouit

Table (2): Average valucs (imeans £ s.e.) of raw seminal characteristics
of dromedary male camels.

Physical Parameters of Raw Scmen Mecan = S.E Range
Ejaculate Volume (mb) 153+ 1.15 3-27
Progressive Motility (%) 81.6 £ 1.01 30-90
Concentration (x 100 sperm/ml) 810.3+2.21 | 350-1500
Dead Sperm (%) 6.8 +0.89 4-15
Primary Abnormalities (%) 10.9+0.79 6-18 |
Secondary Abnormalities (%) 12.5+0.83 6-2‘0"“\_
Abnormat Acrosomes (%) 10.3 +0.94 87?10#
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seven folds of the duration of copulation with an
AY in combination withh a receptive female (Fl-

Hassanein, 2002).

A noticeable improvement in the other quality pa-
rameters of camel semen was also noted in the
present study. Percentage of dead sperm and an-
mary, secondary and acrosomal abnormalities in
camel ejaculates were 6.8, 10.9, 12.5 and 10.3 %,
respectively. The obtamed values were relatively
lower than the values reported in dromedary
semen by many authors (Tingari ot al, 1980; Is-
mail, 1988; Merkt et al., 1990: Musa et al., 1992;
Goswami, 2002), who reported that the proportion
ol dead spermi in dromedary semen is 13-19 %,
that of morphologically abnormal sperin is 27-28
% and that of sperm with abnorrial acrosomes is
8.0-8.5 %. Ejaculates of fertile mule camels usial-
ly contain a high number of moighologically nor-
mal sperm ceils (70-83%) (Chen et al., 1990; Tin-
gari et al., 1986; Willmen et al., 1993, Zhao et al,,
1992, 1994) and the proportion of abnormal czlls
can reach up to 60% in old (> 235 vears) males
1997).

Hassanein et ai. (2004) reported that the percent-

(Tibary and Anocuassi, Recently, El-
age of sperm: acrosomal, dead and tail abnormali-
ties decreased noticeably in camel cjaculates by

the breeding season progress.
Obviously, using a camel dummy as that used in

the present study for semen collection successful-

ly improved the guantity and quality of the deliv-

Vet Med.J. Gizn. Vol .54, Mo. 1{2006)

cred vaimel seimen (El-Hassanein, 2002). The use
ol an artificial vagina in combination with a dum-
ow (Garnica et al, 1993; Bravo et al., 1997a,b;
Davalos et al, 1999) or half-dummy mouii (Lich-
teneadner o al., 1996) has yielded the most repre-
sentative copulation tirnes and mating behavior in
South Ameiwean camelids in addition to improve-
nent of lhe collected semen composition (Dava-

los et al., 1959),

2) - Dilution Effect on Sperm Viability

Percont reductions, relative to raw-saminal val-
ues, in pre-ireezing PPM and PIA of camel sper-
matozoa aiiuted in sucrose  and/or  Tris-based
eatenders are presented in Table (3). Estender-
tpe significantly (P< 0.01) affected Lthe sperm vi-
ability after dilution and equilibration. The least
reductions in pre-freezing PPM and PIA (5.5 and
3.9 %, respectively) were recorded in semen dilut-
cd in D3, Dilution in a sucrose-based cxtender
(I>1) or tn a Tris-based one (D3) revealed a dele-
terious effect on the pre-freezing sperm viability
where sperm PPM and PIA were reduced by
about 19 and 25 %, respectively, from their raw-

seininal values.

Reduction in spermn viability after dilution and
equilibration may be atiributed to sperm sensitivi-
t« 1o cold shock (Watson and Plummer, 1985;
Holt, 2000, Watson, 2000} and/or to the toxicity
oi the cryoprotectant agent, such as glyccrol, add-

ed o the extender (Watson and Martin, 1975;
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Faii:. 1985, Pontbriand ¢t al.,, 1989; Maxwell and
= Wiitan, 1996). In the  present study, although
seriet was mcubated au low extension rates for a
holdiig time at room 1cmperature (Pursel et al.,
19727 and glycerolated i stepwise manner (Wat-

soi. 2000) alter a sufficient time of equilibration

at 4°C with lipoproteins of voil, sperm viability
was reduced pre-freezing, Combinition of sucrose
and Tris in camel extenders (D2, 133 und D4) may
have led to modulation of phas¢ transition behav-
tor of sperm membrane and improving their resis-

tarice to cold shock and glycerol oxicity as com-

Table (3). Average values (mean % s.e.) of percent reductions, relative (o raw seminal values, ih sperm
PPM and PIA of camel semen aller diluttor in sucrose and/or Tris-based cxtendi. s,

Diluents PPM PIA
Raw Pre-freczing % Raw Pre-frecring K
Seimncn Semen Reduction Semen Seinen Reduction
DI 82.0+1.71 66.3 £ 1.50P 1912 89.8+1.35 68.2 + 2240 2414
b ) :
D2 8224158 | 713+ 1.658b| 13.3 898+ 154 | 787+ 1,238 12.4°
, : . d
D3 8122098 | 76741280 | 35 | 8952153 | 8424154 39
. : o b
D4 813+ 115 | 672415480 173" L go34189 | 742420620 1.9
. ) 1 d
Ds 8124158 | 6531650 196 9024128 | 670+ 191" 25.1
E-test NS * ok NS xx o
a.b N

values in the same columa, in each block, with different superseripts are significantly different (P<

0.05). NS: Stauistically non-significant; * P< (.05, ** P< 0.01.
PPM: Percent progressive maotility; PIA: Percent intact acrisomes.

pared with dilution in sucrose (D1) or Tris (DS5).
The optimum buffering capacity during dilution
and equilibration was achieved in semen diluted

in P3.

3) - Sperm Freezability

In the present study, freezability of spermatozoa
was ¢valuated by estimating the recovery rate (%)
of spermn viability post-thaw, i.e. calculating the
ratio of post-thaw to pre-freczing values of PPM

and PIA. Average values of recovery rates of
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sperm PPM and PIA in frozen-thwwed camel se-
men are presented in Table (4) Spermatozoal
freezability was significantly (P< 0.03) affected
by the extender-type. The best sperin treezability
was -ecorded in semen diluted in D3, where about
80% of spermatozoa had progressive motility and
intact acrosomes post-thuw. On the other hand,
dilut on in the sucrose (D1) or Tris {(D5) revealed
the [zast recovery rates for PPM and PIA post-

thaw (about 62 and 70 %, respectively).

Vet.ivled.J. ,Giza.Vol.54,No.1(2006)



Table (4): Average values Gnean £ S.E) of recovery rates (%) of sperv FPM and PiA 10 Trozen-thawed camel soimen

dituted in sucrose and/or Tris-based cxlencors.

Diluents Fl o 3
e e P-test
ST RT ST RT ST RT
DI 54341054 5134 09%‘i 6354 124D ss.Hi,ife"J 7404 EATY 77741538
D2 611+ 1045 52320860 66,14 1416 7000 1325 7702 1380 g2.04 1,308
PPM D3 72613359 63541149 76 1£1.42° 1341467 9395 1678 9.1+ 530 |
D4 633212390 569+ 1029 64w 115 63551445 5074 1623 750 2 14740
D5 52903270 56 3 OG(b '37 6£1.12° 354, A (}",;:b 7%% 1. 453 70741239 “k
Mean 6081075 S6.1£101° 65621340 ces4hadd 20351420 78951408 | o6
Overall mean 58.5 1 .oe#’ 6.2 =1 .43'“ 79.6 +1.62°
Di 6214 1155 59330250 7095 1. mh‘ 7454 1 J“‘b 321 1.92ﬂ 79.5 £ 1,738 e
D2 705+ 1.349%¢ 6534 1.46° 76.6+ L7130 7564 15280 §304 1988 868 1392 -
PiA D3 TR 4 1539C 683 % 144Y 7o) 5200 798 £1.46%0 9004 070 89642030 ] +
D4 61.3 £ 1.03% 6533 1327 73503590 90952905 2751870 199 £ 157 s
D5 59.9£0.87¢ 65141264 65941 3200 0321, 3gbede 75 141 5180 79 94 4 732
Mean 65.5 % 1470 64.4 ;£1.31" Tr9 1A 735 +1, Wb 522t 83.1 Y
, . -
Overall mean 64.941.360 714 --1,4340

23.0:1,94%

T

ey

b values in the same row, in each block k, with differen superseripis am slgmimaml) .hltc rent (P<0.05). ]‘AS Slailsumllv

non-significant; * 2<0.05;
PPM: Percent progeressive motility;

*#P0.01.

Vet. Med. J.,Giza. Vol.54,No. 1(2006)

PIA: Percenl intac acrosomes.
F1: Freczing at- 100°C lor 30 minutes; [¥2: Freczing al-1 20°C minates;
ST: Slow thawing (at 40°C for 30 seconds), RT: Rapid thawing (al 657

C for second).

73: Preczing at -1407C for 15 minutes.
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Freezing rate significantly (P< 0.01) affected the
sperm freezability. Rapid ticezing (F3) resulied in
improvement of post-thaw recovery rates for PPM
and PIA (80 and 83 %, respectively), in contrary
o slow Ireezing (F1) which revealed the least re-
covery rates for PPM and PIA post-thaw (59 and
65 %, respectively). Unfortunately, scarce data
are available concerning the estimated values of
post-thaw sperm viability in dromedary camel sc-
men. Recently, Deen et al. (2003) considered
freezing of dromedary semen (0 be successful
when achieving at least 20% sperm progressive
motility after thawing. However, post-thaw motil-
ity in Bactrian camel semen diluted in a sucrose-
volk-glycerol extender containing 3.5 or 7 %
glycerol was estimated to be 43 and 64 %, respec-
tively (Chen et al., 1990; Zhuo et al., 1994). Simi-
lar post-thaw sperm viability (ranged from 15 to
60%) was also reported for aipaca and {lama fro-

zen semen (Bravo et al,, 2000b).

Evaluation of freezing protocols includes the as-
sessment of sperm viability post-thaw in order to
monitor the number of post-thaw surviving sperm
(Gravance et al., 1998; Rodriguez-Martinez,
2002) and can provide insights upon their fertiliz-
'ing capacity (Januskauskas and Zilinskas, 2002).
The damage and/or death of sperm during freez-
ing might be due either to formation of intracellu-
lar ice crystals as a result of rapid freezing or to
exposure to high concentrations of solutes when

freezing is too slow (Mazur ct al., [97:). Optimal

38

freczing rate therefore is a compromise between
rapil and slow freezing to minimize the effects of
thesz two sources of injury. However, post-thaw
semzn quality and survival of spermatozoa are as-
certained to be highly variable from one male to
the other cven after using the same freezing proto-
col (Salhab, 2001). A large variation in freezabili-
ty of camel spermatozoa from individual males

have: been found (Deen et al., 2003).

Lite-ature on freezability of camel semen and the
factors affecting quality of semen after freezing
and thawing are rather limited (Salhab, 2001;
Deen et al., 2003). However, different extenders
that have becn adopted in various ltvestock spe-
cies were tested for preservation of camel semen
with considerable variations in results. Chen et al.
(1990) reported a great post-thaw motility in cam-
el semen diluted in sucrose-yolk-glycerol extend-
er. Similarly, Zhao et al. (1994) found that su-
crose-yolk-glycerol was superior in preservation
of camel semen to other extenders used success-
fully to freeze bull, stallion, boar, ram and buck
semen. However, Sieme et al. (1990) and Musa et
al. ( 993) reported that extender containing 11 %
lactcse was suitable for cooling and freezing cam-
el semen. On the contrary, Vyas et al. (1998)
found that Tris was superior to 11 % lactose ex-
tender. Also, Deen et al. (2003) reported that Tris-
yolk-glycerol was successful in protecting camel
semen during freezing. In the present study, com-

bination of sucrose and Tris in the extender fol-

Vet. vied.J.,Giza. Vol.54,No. 1 (2006)



lowed by dilution in two-stzps and rapid freeziny
on nitrogen vapor at -140°C improved freezability
and post-thaw viability of camsl spermatozo:,
compared with dilution in sucrose or a Tris-base

extender.,

4) - Post-thaw Sperm Sarvival

Cooling, freczing and thawing processes induce
capacitation-like changes in the surviving sperm
population and these changes cause sperm to have
a shorter survival time in the female genital tract
compared with their fresh counterpart (Watson,
2000). For this reason, slressing the frozen-
thawed semen by long incubation at about 38°C
for several hours post-thaw has been applied .o
evaluate the ability of cryopreserved speri o tra-
verse the highly viscous cervical mucus (Roci-
guez-Martinez, 2002). Survival of frozen-thawed
camel spermatozoa during incubation at 38°C

post-thaw was assessed by calculating the percent

reduction in sperm PPM and PIA, relative to their

post-thawing values, after 2 and 4 hours of incu-
bation. The estimated values of percent reduction
in sperm PPM and PIA of frozen-thawed camel
semen, after 2 and 4 hours incubation post-thaw,
are presented in Tables (5) and (6), respectively.

Sperm  survival
(P< 0.01) affected by

post-thaw  was siFnificantly
the used extender-tyje.
Dilution of camel semen in D3 minimized reduc-
tion in sperm PFM after 2 and 4 hours incubat on

post-thaw to about 37 and 62 %, respectively.

Vet.Med.J..Giza. Vol.B4 Na. 1{2006)

Corresponding reductions in sperm PlA were 20
and 47 . Dilution 1n sucrose (D1) or Tris (1D5)
revealen a comparable eficet on the sperm survi-
val poms-thaw, where reduction in sperm PPR af-
ter 2 wis 4 hours incubation reached up to 57 and
84 %, yespoctively and sperm PIA was reduced by

about 35 and 73 %.

Sperni longevity post-thaw was significantly (P<
0.01y affected by the applied freezing rate. Rupid
freezing (F3) of camel semen revealed the least
reduction, after 2 and £ hours incubation, for
sperii PPM (41 and 63 %, respectively) and
speriit PIA (26 and 58 %), compared to.the other
freczing rates (F1 and F2). Slow and rapid thaw-
ing rates revealed a non-significant effect on
sporm survival post-thaw. However, a thorough
zxuimination of the oblained values revealed that
dilution of camel semen in D3 followed by rapid
fre2zing (F3) and slow thawing of frozen scmen
(ST) obviously inprove:d the sperm survival post-
thaw, where sperm PPM after 2 and 4 hours incu-
bation recorded a minimal reductions of about 23
and 43 %, respectively. The corresponding reduc-

tions 1t sperm PIA were 16 and 35 %.

Lii=rature on dromedary camel sporm freczubility
ana survival post-thaw 1s scarce. However, the
viscous nature of camelids semen seems o pre-
clude cven mixing of semen with extender and
ensures arked heterogeneity of the solution to

be cryopreserved which might explain poor post-
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Takle (5) Average values (awdan + S.E.) of percent reduction

P

relative 1o the post-thawing values, in sperm PPM
and PIA in frozcn-thawved camel semen diluted in sucrose andfor Tris-based extenders, after 2 hours of
incubation post- thav

Diluents Fl F2 F3
F-test
ST RT ST R ST RT

D1 60.7+1.05%P 65.5+1.280  51.7£024° 625+ 1,122 53340239 4654053 | *x

D2 57220.64% 708+ 1.46% 578041 54010300 40.0%0.11¢ 44120546 | *x

PPM D3 50.1x053% 40740140 4134032° 36510060 23320079 205+£053¢ | s
D4 68.9+ 1538 635+ 1.029% 503+025° 595:087° 363%£0.22° 43.1+0479 | *x

D3 613212120 70341660 604+ 1.020 564+0.485C S517£056° 41920239 | wx

 Mean 59.6+0.87°0 62241172 52320140 53820210 409+0.12¢ 4104049 |
“3crall mean 60.9 +1.06% 530+ 0,318 41,0+ 0,140 *

DI 43.0120.11% 361021 395805470 34.7+0.075¢  31.5:0.05¢ 209+0079] *

D2 243£0.13% 2670017 251+0042  243+0050  18.1+004>  26.1+0083] *
PIA D3 21920067 28.1+0.13 1702003 19440035 15740049 191 +0030] ==
D4 40640128 3862065 32420459 354+000%0 2944007 33.6+0.31° =+

D5 41120144 3231027% 31320060 2712004 32.12014% 2270059 +

| Mean 34240050 324103420 2012004 28240067 25440055 257+006° *
Overall mean 333£0047 23,6 +0.18P 25.5 +0.06Y i

ab

PPM: Percent progeressive motilily; PIA: Percent intacl acrosomes.
Fl: Freezing at-100°C for 30 minuwwes; F2: Freezing at- 1 20°C minutes; F3: Freezing at -140°C for 15 minutes.
ST: Slow thawing (at 40°C for 30 seconds); RT: Rapid thawing (at € 5°C for 5 second).
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vl in the same row, in each block, with different superseript: are significantly different (P<0.05}). NS: Statistically
non-siginilicant; * P<0.05; **P<().01].



Table (6): Average values (mean x S.1.) of percent relative, relative to the posi-thawing values, in sperin PPM
PIA in [vozen-thawed camcl seoca aisied 1 sucrose andfor Tris-based ¢

bation post- thaw

£5.7 ¢ 1.78%

DI 78 541 44“*3
D2 63.1%51.14%  659% 1,328
PIA D3 41220540 502 + 0,428
D4 69.3 2 12470 75,7 % ] 45%
D5 81.3 % 1.644 767+:613b
Mean 63141353 (9441718
Overall mean 688+ l.?.4a

734+ :.zﬁsbL
51.1 £0.67¢
37 340,23%4

56 9 +0.8654

7141

Diluenis rl 12 F3
ST RT ST RT ST RT

DI 92,3+ 1,640 859 133ﬂb 8314 1 43dhL 81.741.3480¢ 76 3¢ 1 o1be 7334 03¢

D2 90.1+ 18780 96.7 £ 1598 73.0+1.23%9 grgr1.520¢ gsa+125¢ ey 132
PPM| D3 85.6+ 1.56% G310+ 1,574 4514089 583+ L04Y 425+0063° 481 £023

D4 8510 176 0374 1edd YL3IE 1325 84.021.538P 6974153 733+ 1519

D5 947+ 1,983 BE1% 1. 34‘1b 870+ 1.4190 7855 134b¢ grox7ibe 75024 L 43¢

Mean 002 1350 915 1438 720+ 114D 769+ 1130 67.0%1 165 6794 134

Overall mcan 90.8 +1.43 747+ 1510 67.5%1.41°

65.4% 1 12¢¢
59.7+ 0.984P
44,5 £0.632b
61 5+ 1.04b¢
65240135

713+ 1320 634y gpd

48.4- 0.78¢
35340319
52 1+ 0.659

67341 24b¢

54,0 0,652
40.5: 0. 340

577 % (.u2cd

63.5 & 1 34¢

550+ 097°

59.3 +0.49b¢

58.6+1.02P

549 + (076"

55.8 £ 1.72°

55.3 +0.85P

a.b

non-signilicant; *

£ 7

PPM: Percent progeressive motility; PIA. Percent intact acrosomes.

- R 7 5§ SRR S

Fl: Freezing at-100°C for 30 minwtes; F2: Freezing at-1210°C ininetes; [13: Freezing at - 140°C for 15 minutes,
ST: Slow thawing (it 40°C for 30 seconds); RT: Rapid thawing (at 65°C for 5 second).

Vet.Med. ., Giza. Vol.54, No. 1{2006)

and

Aenders, after 4 hoars ol incu-

I -lest

dI.ULb in the same row, in each b]OLk with different superseripts arc significantly different (P<0.05). NS: Statistically
P<0.05; **P<0.01.
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thaw motility rates in camelids compared with
species with less viscous semen (Vaughan ct al.,
2003). In the present study, combination of su-
crose and Tris in camel cxtender may have led to
improve homogeneity of the semen-extender solu-
tion resulting in improving sperm freezability and
survival post-thaw. Further studies are required
on the factors affecting the freezing efficiency of
camel sperm. The role of physical and chemical
composition of seminal plasma and extenders on
the camel sperm motility and integrity post-thaw

are not investigated yet and need further studies.

In conclusion, to achieve a minimal deleterious

effect of dilution on sperm viability and optimal

F—o—-D1 B D2 = D3 ~——D4 --O-—DSI

100
80
80 § ~
=10 NN S
SN
20
0 r Li 1 T . Li e T
RS D-E S C-hinc 2-hinc 4-h Inc
Fig.(1):

recovery ratc  and sperm survival post-thaw in
frozen-thawed camel semen, it can be recom-
mended to dilute semen in two-steps in an extend-
er composed of 4.38% sucrose, 1.592% Tris,
0.372% citric acid monohydrate, 20% egg-yolk
and 3.5% glycerdl, in addition to 1000 iu penicil-
lir/ml and 1000ug streptomycin/ml. After equili-
bration, dihwed semen is filled in 0.5ml Fracch

straw, frozen at -140°C for 15 minutes and
thiwed at 40°C for 30 seconds. This processing
protocot for cmmi semen ascertained to decreasc
harmful effect of dilution and cold shock on sper-
matozoa, to tmprove sperm freezability and post-

thaw survival (Fig. 1),

I—¢—D1 —A_ 2 —4—D3 —e—D4d «—.—@

100
B0
=% A
T o e S,
C NN
\\

B-ES 8hinc 2-hinc 4-hinc

Percent proogressive motility (PPM) and percent isdact acrosesscs (PTA) i raw camcl] semen

(RS, after dilution and cquilibration (D-E S) with sucrose aad/ ar Tris based extenders, post-thaw
after rapid freezing and slow thawing (0-h Inc) and alter 2 howrs (2-h Inc) and 4 hours ( (4-h Inc}

of incubation post-thaw.
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