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SUMMARY

Eight adult male camels were used for semen col-
lection, during rutting season (Nov. 2001- March.
2002). by using the recently invented “El-
Hassanein Camel Dummy " at Maryout Research
Station of Desert Research Center. Sucrose and
Tris and their combinations were used for prepar-
ing five extenders for camel semen. Dilution to
150 x 106 motile sperms/ml was carried out in
two steps. Diluted semen filled in 0.5 mi straws.
Three freezing and two thawing rates were ap-
plied to evaluate spermatozoa freezability and
post-thawing  viability. Progressive motility
(PPM) and acrosomal integrity (PIA) were evalu-
ated pos(-dilution and at 0, 2 and 4 hours of post-

thawing incubation.

The new collection technique significantly im-
proved the quantity and quality of the delivered
semen. The obtained semen volume, ejaculate
concentration, progressive motility and acrosomal
integrity averaged 15.3 + .15 ml, 810.3 £2.21 x
106 sperm/ml, 81.6 + 1.01% and 89.7+ 1.94%,

respectively.

Dilution of camel spermatozoa in a Sucrose-Tris
extender significantly reduced dilution effect on
spermatozoa viability and improved their freeza-
bility and their post-thawing viability. Higher
freezing rates significantly conserved post-
thawing viability. Slow and rapid-thawing rates
had a relatively comparable effect on post-
thawing viability. However, the optimum sperm
viability was achieved in semen frozen rapidly (at
-140°C for 15 min.) and thawed slowly (at 40°C

* The manuscript was presented to the 9th Inter. Cong. Biotech. Anim. Reprod., Chennai, Dec. 2-4 (2002), India, and pub
lished in summary in the proceeding of the congress, pp.: 100.
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for 30 sec) alter dilution i an extender com-
posed of: 438 % (g/v) sucrose, 1.592 % (gA)
Tos 0872 % (g/v) atne acd monchydrate, 20 %
(Vi) eggoyolk, 1.5 % (vAv) glycerel, 1000 w pent-
allin/ml and 1000 pg streptomycin/ml. Estimated
reductions in PPM pre-freezing, post-thawing and
after 2 and 4 hours of incubation post-thawing
were 5.5, 6.1, 23.3 and 42.5%, respectively. Cor-
respoading reductions in PIA were 5.9, 9.1, 15.7
and 35.3%, respectively.

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

dilution, freezing and post-thawing incubation.

Keywords: camel: reproduction; semen; collec-
tion: dilution; cryopreservation; motility; acroso-

mal Integrity, freezability, post-thaw survival.

INTRODUCTION

The one-humped (dromedary) camels are charac-
terized by their extremely low fertility (Novoa,
1970) which is considered one of the most impor-
tant factors affecting their productivity (EI-Wishy,
1987). Poor pastoral management systems and
harshness of the prevailing environmental condi-
tions in regions where camels are raised, in addi-
tion to the advanced age at puberty and limited
libido of males adversely affect their reproductive
and productive efficiency. Female dromedary, be-

ing a seasonal breeder with a long gestation peri-
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ol and reaching to puberty at a very late Mage._
hikely to produce a few offspring during its bree.
ing life. Normally, only one calf is born every Fw,
years, which may be due to short breeding seasey,
together with long lactation periods (Minoia et 4 }
1992). To increase the number of offspring from,
genetically valuable female 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 is
required. Development 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 AIl-
programs will not be possible without successful
semen 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 is 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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he pre-requisite 10 the developinent of a success-
tul Al-program s the development of an optimuin
treezing protocol for camel semen. Cryopreserva-
ton and other related modem reproductive tech-
nologies offer many advantages (o economic ani-
mal production (Greve and Callesen, 2004) and
provide an avenue for a long-term storage and re-
tricval ol genetic strains over a long period of
time. In addition, the obtainment of cryopreserved
camel semen throughout the year increases oppor-
tunities of breeding females out of the breeding
season. Female dromedary is induced ovulator,
demonstrates continuous estrus and being insemi-
nated at any time (Williamson and Payne, 1987).
Al in the Bactrian camels has been reported by
many authors (Elliot, 1961; Chen et al., 1985,
1990; Zhao et al., 1990, 1994), however, in the
dromedaries it is rarely applied (Anouassi et al.,
1992; Musa et al., 1992; Deen et al., 2003).

Mixing spermatozoa with an extender allows
to preserve the fertility of sperm cells and to
increase the total volume so that the proper dose
of sperm can therefore be conveniently packaged
and used. Preservation of camel semen has been
attempted with varying success at different tem-
peratures (Salhab, 2001). Several extenders used
for deep freezing of semen of other species have
also been adapted to camel semen (Graham et al.,
1978:; Sieme et al., 1990; Sun et al., 1990; Musa
et al. 1992; Willmen et al., 1993; Zhao et al,

1994). The survival rate of camel spermatozoa

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

aepends on packaging method, volume of filled
semen and freezing and thawing rates (Salhab,
2001). Most of the available data concerning
freczing of camel semen used glycerol as cryopro-
lective agent to protect spermatozoa during freez-
ing process, however, methods of adding glyce-
rol, temperature of adding and the final
concentration of glycerol in the extender are

scarce (Salhab, 2001).

The objective of this study was to evaluate some
extending-freezing protocols for camel semen to
obtain acceptable post-thaw sperm viability and
survival rates. Sperm viability and survival after
dilution in sucrose and/or Tris-based extenders
and processed at different freezing and thawing

rates have been assesscd.

MATERIAL AND METHODS

Eight adult male camels, averaging 7 years old,
were used for semen collection during rulting
season (November, 2001-March, 2002). Semen
collection was carried out at 8:00 PM using the
recently invented “El-Hassanein Camel Dummy™
(El-Hassanein, 2002) at Maryout Research Station
of Desert Research Center. Collected semen was
incubated in a water bath (38°C) for a sufficient
period to achieve partial liquification and evaluat-
ed before its partial extension. Progressive motili-
ty (PPM) was estimated by diluting a drop of raw
semen in 1 ml of pre-warmed extender and using

a phase contrast microscope equipped with a heat-
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g wage adpusted & 0°C. Ejaculate concentra-
om wan eslimated by using a photometer previ-
ousiy canbrated for measunng camel semen con-
contrstion. Percentage of dead and alive sperm
way osumated using slide simears according @
Salsbery ot 2l (1985). Percentage of intact acro-
somes  (PIA) and  sperm  abnormalities  were
estimated m samples fixed in 0.2% glutaralde-

hyde solution and using o1l immersion objective

tJohnson et al, 1976).

For dilution of camel semen, sucrose-busef -
tender (Zhao et al., 1996) and Tris-based extery
(Deen and Sahami, 2000) and combinations of
crose and Tris were (reshly prepared and refrige.
ated, the night before collection, according |,

Table (1). Each extender was prepared 1n 1w,

fractions where antibiotics were added to fractio,

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

in dilution of camel semen.

Constituents /100 ml of DI D2 | D3 D4 DS
double distilled water

Sucrose ® 876 | 634 438 22 -
Tris ® | — | 0807 | 1592 | 23717 | 3184
Citric acid, monohydrated (g) | 0442 1 0872 | 1301 | 1743
Egg yolk (ml) 20 20 20 20 20
Glycerol (ml) 35 35 35 35 35
Penicillin (i) | 100000 | 100000 | 100000 | 100000 | 100000
Streptomycin (ug) | 100000 | 100000 | 100000 | 100000 | 100000

"A" and glycerol was included in fraction “B”.
Fraction “A" of each extender was warmed to
38°C in a water bath before its use in partial ex-
tension of semen, while fraction “*B” was incubat-
ed inside a cooling cabinet adjusted at 4°C until

use in completion of extension.

Dilution was carried out to achieve a final con-
centration of 150 x 106 motile sperm/ml. Accord-
ing to the obtained values of ejaculate volume,

progressive motility and sperm 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 foil 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-
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i sciwen wmoa dopping manner with geatle

{Pirly munuies after completion of extension pro-
soss. precise assessment of PPM and PIA was
conducted 1n samples of the fully diluted semen
selore filling. Thereafter, filling and sealing of
diluted semen in 0.5 ml French straws was carried
out inside the cooling cabinet. Filled straws of
cach extender treatment were allocated into three
croups and frozen, according to Sieme et al.
(1990) and Bravo et al. (2000b), on nitrogen va-
por in the programmable freezing unit at one of
the following rates:
a- Slow freezing rate (at -100°C for 30 min-
utes) - (F1).
b- Medium freezing rate (at -120°C for 20
minutes) - (F2).
c- Rapid freezing rate (at -140°C for 15
minutes) - (F3).

Frozen straws were immediately plunged into lig-
uid nitrogen for long-term storage. Few days lat-
er, three straws from each extender-freezing treat-
ment were thawed either at 40°C for 30 seconds
or at 65°C for 5 seconds. Thawed straws of each
extender-freezing-thawing treatment were pooled
and incubated in a water bath (38°C) for four
hours. Assessment of PPM and PIA was conduct-

ed in frozen-thawed semen at 0, 2 and 4 hours of

incubation at 38°C.

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

Scanned with CamScanner

tach extender-freezing treatment was repeated

e

twice during the carly, median and late weeks of
the breeding season. Data were analysed, sfer
arcsine square rool % transformantion, using Stat-

graph program (Version 3)
RESULTS AND DISCUSSION

1) - Semen Physical Characteristics

The average values of raw seminal characteristics
are presented in Table (2). Ejaculate volume col-
lected by the camel dummy averaged 15.3 ml and
ranged from 3 to 27 ml. This ejaculate volume
obviously exceeded the reported values for semen
of dromedary camels (2-9 ml) (Abdel-Raouf and
El-Naggar, 1976; Tingari et al., 1986; Ismail,
1988; Sieme et al., 1990; Anouassi et al., 1992:
Billah and Skidmore, 1992; Musa et al., 1992;
Willmen et al., 1993; Badamdorj et al., 2000;
Bravo et al., 2000b; Deen et al., 2003). However,
Wilson (1984) reported a relatively comparable
range of ejaculate volume of 5-22 ml in drome-
dary camels. These considerable variations might
be due to the age, sexual stimulation, method of
collection and/or the prevailing conditions in the

collection area.

The estimated progressive motility (PPM) in cam-
el ejaculate was 81.6%. Many authors reborled
lower values of sperm PPM ranging from 30-60%
(Sieme et al., 1990; Billah and Skidmore, 1992;
Musa et al., 1992; Willmen et al., 1993; Hassan et
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(T ' puvaidy | el s !
| od | e < 1o of ¢ Claon | N
bguilaton (Tibary and Anouasst. 1997). by th
ype of the rubber consist ting the inner liner of

AV arsd the length of ume semen stavs in contact
with the biner (Musa ot &l , 1992) It has boen re-
ported that movement of camelid sperm in undi

luted viscous semen is best described as oscillato-
ry. 1e sperm move back and forth with only §

0% actively progress forwards (Neely, 1993,
Bravo et al., 20000) and the sperm increase their
progressive motihily as the ejaculate becomes
more hquid (Thbary and Memon, 1999). In the
present study, the improvement in sperm motility
after collection and partial liquification may be
due (0 the modifications made in the AV to avoid
contamination of semen with the inner liner and
to receive semen directly into the glass vessel of

collecuion (ElI-Hassanein, 2002).

| wlete o (alin Bveray

dRIO s 1tF Sy s
andd ¢ o Trom 150 o 1500 1OP T v
n Lamed value of ejaculsle concentrssnrs =
y agreement with (that found by Tingan 1 »

(1986 who renorted a mean ¢iaculale Comerirs

ton of S0 10P in dromedary semen (ranges
from 400 10 1300x 10° spermvml). However. mmaryy
authors reported that ejaculate concentration  ir
dromedary semen collected by AV or electroe ja

wlation ranged from 200 o 400x10° sperm/rrd
1992, Bilish and Skidmore
Badamdory et al., 20005

Bravo et al . 2000b; Deen et al., 2003). It has becn

{Anouass: ¢t al,

1992; Musa et al., 1992,

reported that the sperm concentration in came lid
ejaculates increases with time during a single cop-
ulation (Lichtenwalner et al., 1996; Bravo ¢t al_,
2002) and decreases with increasing number of
ejaculation/day (Bravo et al, 1997a). In the
present study, improvement of ejaculate concen-
tration in semen collected by the camel dummy
might be due to the observed elongation of copu-

lation duration of males with the dummy to about

Table (2): Average values (mecans * s.c.) of raw seminal characteristics
of dromedary male camels.

Physical Parameters of Raw Semen Mean £ S.E Range
Ejaculate Volume (ml) 153+ 1.15 3-27
Progressive Motility (%) 81.6 £ 1.01 30-90
Concentration (x 106 sperm/ml) 810.3+221 | 350-1500 )
Dead Sperm (%) 6.8 £0.89 4-15
Primary Abnormalities (%) 10.9 £0.79 6-18
Secondary Abnormalities (%) 12.5£0.83 6-20
Abnormal Acrosomes (%) 10.3 £0.94 8-14
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«even Tolds of the duration of copulation with an
AV in combination with a receptive female (EI-

tiassancin, 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 pri-
mary. secondary and acrosomal abnormalities in
came) ejaculates were 6.8, 10.9, 12.5 and 10.3 %,
respectively. The obtained values were relatively
Jjower than the values reported in dromedary
semen by many authors (Tingari et al., 1986; Is-
mail, 1988; Merkt et al., 1990; Musa et al., 1992;
Goswami, 2002), who reported that the proportion
of dcad sperm in dromedary semen is 18-19 %,
that of morphologically abnormal sperm is 27-28

-

and that of sperm with abnormal acrosomes is
8.0-8.5 %. Ejaculates of fertile male camels usual-
1y contain a high number of morphologically nor-
mal sperm cells (70-85%) (Chen et al., 1990; Tin-
gani et al., 1986; Willmen et al., 1993; Zhao et al.,
1992, 1994) and the proportion of abnormal cells
can reach up to 60% in old (> 25 years) males
(Tibary and Anouassi, 1997). Recently, El-
Hassanein et al. (2004) reported that the percent-
age of sperm acrosomal, dead and tail abnormali-
ties decreased noticeably in camel ejaculates by

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

the present study for semen collection successful-

ly improved the quantity and quality of the deliv-

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

ered caomel seimen (El-Hessanzin, 20002 The ew

o

-

of 20 aruificial vagina v combanston o
my (Garnica et al, 1993, Bravo et &, 17 b
Davalos et al., 1999) or half-dummy moum (Lach-
tenwalner et al., 1996) has yrelded the most repee-
sentative copulation times and mating behavior
South American camelids in addition to improve-
ment of the collected semen composition (Dava-
los et al., 1999).

2) - Dilution Effect on Sperm Viability

Percent reductions, relative to raw-seminal val-
ues, in pre-freezing PPM and PIA of camel sper-
matozoa diluted in sucrose and/or Tris-based
extenders are presented in Table (3). Extender-
type significantly (P< 0.01) affected the sperm vi-
ability after dilution and equilibration. The least
reductions in pre-freezing PPM and PIA (5.5 and
5.9 %, respectively) were recorded in semen dilut-
ed in D3. Dilution in a sucrose-based extender
(D1) or in a Tris-based one (DS) 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-

seminal values.

Reduction in sperm viability after dilution and
equilibration may be attributed to sperm sensitivi-
ty to cold shock (Watson and Plummer, 1985;
Holt, 2000; Watson, 2000) and/or to the toxicity
of the cryoprotectant agent, such as glycerol, add-

ed to the extender (Watson and Martin, 1975;

35

Scanned with CamScanner


https://v3.camscanner.com/user/download

Fahy. 1986, Pontbriand et al.. 1989, Maxwell and
Waison, 1996). In the present study, although
séinen way incubated at low extension rates lor a
holding tme at room temperature (Pursel et al,,
1972) and glycerolated in stepwise manner (Wal-

son, 2000) after a sufficient time of equilibration

at 4°C wath lipoproteins of yolk, sperm viabiliy
was reduced pre-freezing. Combination of sucrer.
and Tris in camel extenders (D2, D3 and D4) may
have led to modulation of phase transition behay

jor of sperm membrane and improving their resis.

tance to cold shock and glycerol toxicity as com-

Table (3): Average values (mean £ s.¢.) of percent reductions, relative to raw seminal values, in sperm

PPM and PIA of camel semen after dilution in sucrose and/or Tris-based extenders.

Diluents PPM PIA
Raw Pre-freczing % Raw Pre-freczing %
Semen Semen | Reduction |  Semen Semen Reduction
DI 8204171 [ 66341500 | 1910 | 898135 | e82x224% | 2440
D2 8222158 | 7132165 133 | goguaisa | mowrz | 124°
D3 | si2soss | 672128 | 5 | gesersy | ss2sisa | Y
s | si3tiis | erasrsamd| 17 | go3xige | ra2z20e0| 1090
Ds | 812158 [ es3x16sd| 96 | g02e128 | erox19® | BT
F-test NS * ** NS ** **
ab

values in the same column, in each block, with different superscripls are significantly different (P<

0.05). NS: Statistically non-significant; * P< 0.05; ** P< 0.01.
PPM: Percent progressive motility; PIA: Percent intact acrosomes.

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

in D3.

3) - Sperm Freezability

In the present study, freezability of spermatozoa
was evaluated by estimating the recovery rate (%)
of sperm viability post-thaw, i.e. calculating the
ralioyof post-thaw to pre-freezing values of PPM

and PIA. Average values of recovery rates of
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sperm PPM and PIA in frozen-thawed camel se-
men are presented in Table (4). Spermatozoal
freezability was significantly (P< 0.05) affected
by the extender-type. The best sperm freezability
was recorded in semen diluted in D3, where about
80% of spermatozoa had progressive motility and
intact acrosomes post-thaw. On the other hand,
dilution in the sucrose (D1) or Tris (D5) revealed
the least recovery rates for PPM and PIA post-
thaw (about 62 and 70 %, respectively).

Vet.Med.J.,Giza.Vol.54,No.1(2006)
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vh) Avorage vabees (mean ¢ S B ) of recovedy rak (%) of sperm PPM and FiA w0 1 fraws da
hbuted m secrose amdion Tris-based extenders
{ Deducas Il 2 I3
| - N— e
{ ST RT ST RT ST RT
| o 54321050 51340980 635¢124% 58721029 1402142 M1 | o
‘ 0?2 611+ 1045 52340867 6614141 70921325 77,161 4% B2iz 1840 | o0
.';' D3 7261339 63841149 760 £ 1.42° §1.321.46" 93951670 891215390 | o0
D4 633£1.230 56951029 649115 68741445 80781620 7514 14790 | o
D5 5293087 563£096° 576+ 1.12% 54420880 75941550 7078123 |+
; Mean 6082107 56141016 6564134" 6821440 0321420 TYs1a | o0
]
| | Overall mean 58.5 £1.06" 662 £1.43b 79.6 £1.62° ”
; DI 621115 593£0789 709£ 1445 74581328 82121920 79551733
i
; D2 70.5% 1349 653+ 1465 766+ 17190 756515290 8321980 868+ 1893
a D3 738+ 1539¢ 68841545 76.6:1.52¢ 798418680 909£207% 89.6:2.034| +
D4 613+ 1.039 653+1.32°0 743413580 70941245 82751872 799+ 1874 0
D5 59.9+0.87¢ 63.1%1.269 659+13269¢ 68.3£1.380¢0¢ 75 1+ 1.513b¢ 79,94 1733
Mean 655+ 1470 64441310 720414430 73841340 82841820 83141798 »
s
el e 64.9+1.36" 73.4:41.43% 83.0 £1.94%
(s ’s — J

ab _lues in the same row, in cach block, with different superscripts are significantly different (P<0.05). NS: Statistically
acn-significant; * P<0.05; **P<0.01.

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

F1 Freezing at-100°C for 30 minutes; F2: Freezing at-120°C minutes; F3: Freczing at - 140°C for 15 minutes.

ST Slow thawing (at 40°C for 30 seconds); RT: Rapid thawing (at 65°C for second).
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Freeamg rate signmificantly (P< 0.01) aftected the
sperm freezability. Rapid freezing (F1) resuhied in
umprovement of post-thaw recovery rates lor PPM
and PIA (80 and 83 %, respectively), in contrary
10 slow freezing (F1) which revealed the least re-
covery rates lor 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 se-
men. Recently, Deen et al. (2003) considered
freezing of dromedary semen to 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-
yolk-glycerol extender containing 3.5 or 7 %
glycerol was estimated to be 43 and 64 %, respec-
tively (Chen et al., 1990; Zhao et al., 1994). Simi-
lar post-thaw sperm viability (ranged from 15 to
60%) was also reported for alpaca and llama 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 et al., 197Z). Optimal
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freczing rate therefore is n compromise betw,
rapid and slow freezimng o minimize the effects
these two sources ol njury. However, post-tha e
semen quality and survival of spermatozoa are i
certained 10 be highly variable from one male i,
the other even after using the same freezing prot,
col (Salhab, 2001). A large variation in freezabil;.
ty of camel spermatozoa from individual maleg

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

Literature on freezability of camel semen and the
factors affecting quality of semen after freezing
and thawing are rather limited (Salhab, 2001-
Deen el al., 2003). However, different extenders
that have been adopted in various livestock 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. (1993) reported that extender containing |11 %
lactose was suitable for cooling and freezing cam-
el semen. On the contrary, Vyas et al. (1998)
found that Tris was superior to |1 % laciose ex-

tender. Also, Deen et al. (2003) reported a1 Tris-

yolk-glycerol was successful in protectin camel
semen during freezing. In the present <. com-
bination of sucrose and Tris in the or fol-
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lowed by dilution in two-steps and rapid freezing
on nitrogen vapor at -140°C improved freczability
and post-thaw viability of camel spermatozoa,
compared with dilution in sucrose or a Tris-based

extender.

4) - Post-thaw Sperm Survival

Cooling, freezing 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, stressing the frozen-
thawed semen by long incubation at about 38°C
for several hours post-thaw has been applied to
evaluate the ability of cryopreserved sperm to tra-
verse the highly viscous cervical mucus (Rodi-
gucz-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 post-thaw was significantly
(P< 0.01) affected by the used extender-type.
Dilution of camel semen in D3 minimized reduc-
tion in sperm PPM after 2 and 4 hours incubation

post-thaw to about 37 and 62 %, respectively.
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Corresponding reductions in sperm PIA were 20
and 42 %. Dilution in sucrose (D1) or Tris (D5)
revealed a comparable effect on the sperm survi-
val post-thaw, where reduction in sperm PPM af-
ter 2 and 4 hours incubation reached up to 57 and
84 %, respectively and sperm PIA was reduced by
about 35 and 73 %.

Sperm longevity post-thaw was significantly (P<
0.01) affected by the applied freezing rate. Rapid
freezing (F3) of camel semen revealed the least
reduction, after 2 and 4 hours incubation, for
sperm PPM (41 and 68 %, respectively) and
sperm PIA (26 and 55 %), compared to the other
freezing rates (F1 and F2). Slow and rapid thaw-
ing rates revealed a non-significant effect on
sperm survival post-thaw. However, a thorough
examination of the obtained values revealed that
dilution of camel semen in D3 followed by rapid
freezing (F3) and slow thawing of frozen semen
(ST) obviously improved 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 in sperm PIA were 16 and 35 %.

Literature on dromedary camel sperm freczability
and survival post-thaw is scarce. However, the
viscous nature of camelids semen seems to pre-
clude even mixing of semen with extender and
ensures marked heterogeneity of the solution to

be cryopreserved which might explain poor post-
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Vable (8) Average values (moan £ S E) of pervent reduction, relative 10 the post-thawing values, in sperm PPy
and PIA in Frezen-hawed camel semen diluted 1n sucrose snd/or Tris-based cxienders, afier 2 hours of
incuhation post - thaw

Drituents Fi F2 F3 s
Fen
ST KT ST RT ST RT
DI |607£1.05% 655£128% 5174024 6255 1.02% 5332023 4652053 | #e
D2 5724064% 708+146* 578£041° 540:030P 401200115 4412054 | e
M D3 50.1£053 40720.14% 4132032% 3652006 233£0019 2952053 |«
D4 68.9%153 635£1.022 503£025° 5954087P 3632£022° 4310479 | s
D5 [613£121% 7034166 60.4%102° 56.4+048% 51.7£056° 41940230 | ==
Mean 596108780 62241170 523£0.14° 5384021P 409£0.12°  41.0+0.49¢ . |
Overall mean 60.9 +1.06" 53.0+£0312 41.040,14b .
DI B1£0.117 3610219 395:0540 347+007 315:005¢ 269+007d
D2 243£0.13%  267£0.11% 2514004 24340052 18.1:0.04° 26.1:0.082] =
pal D3 219£006° 28.1£013% 17040039 1942003 157£004% 19,1 20030
D4 406+0.12° 386+0.65° 32430459 354400020 294+007° 33620315 -«
DS 41.1£0.14% 323%027° 313+006> 27.1£004° 32.1%0.14> 227+00s54| -
Mean 1424005 324£03430 29.1 0045 28240067 254005 25740065 - |
Overall mean
33340042 28.640.18P 255 +0.06°

ab values in the same row, in each block, with different superscripts are significantly different (P<0.05). NS: Statisi
non-signilicant; * P<0,05; **P<0.01.
PPM: Percent progeressive motility; PIA: Percent intact acrosomes.
FI: Freezing at-100°C for 30 minutes; F2: Freezing at-120°C minutes; F3: Freezing at -140°C for 15 minutes.
ST: Slow thawing (at 40°C for 30 seconds); RT: Rapid thawing (at 65°C for 5 second).
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Table (6): Average values (mean & S.1E) of percent relative, relative (o the post-thawing values, in sperm PPM  and
PIA in frozen-thawed camel semen diluted in sucrose and’or Tris based cxtenders, after 4 hours of 1w
bation post- thaw

Diluents Fl 12 I3

ST RT ST RT ST R

DI 9234 1640 85941533 g5.14 1.4390¢ gy 741 3430¢ 76381617 7434929 |
D2 90.1+ 1.870  96.7+ 1.890 73.44 123 818+ 1.52%¢ 65121259 68781329 | #e

PPM D3 85.6+ 1.56" 93.0+ 1570 45.1£0.89° 583+ 1.04Y 4254063 4814023 |+
D4 88.0+ 1780 93741640 71.31132° 841215380 6974153 73341510 | «
DS 94741987 88.141.34%0 879+ 1.4130 7854 134D g1 24 1740 7524 143¢ | ¢

Mcan 90241357  91.5+1.43% 726+ 1.14° 769+ 1130 67041165 679+134¢ | »

Overall mean 90.8 +1.43% 747+ 151b 67.5+ 1.41° i

DI 85741780 78.541.44%0 73441235 654211290 7135 13250 63021029 »

D2 6311147 659+ 1328 511£067° 597409820 484+0.78¢ 54.0+0.65%¢| ¢

pIA| D3 412£054% 5020420 3732023 44520633 353+0319 40.5£0.34bcd]
D4 69.3+1.24%0 75741452 569+086°0 615+ 1045 52140659 57.7+0.92¢9[ ++

DS 813+ 1.64% 76.7£16120 714£1.1290¢  652+1.13¢  67.3£1.240¢ 635+ 134€| +

Mcan 68.1£1.35%0 69441313 58.0£097 59.3+089bc 549+076° 558+0.72°| *

Overall mean *
¥ 68.8 4 1.242 58.6+1.02 55.3 +0.85b

4D yalues in the same row, in each block, with different superscripls are significantly different (P<0.05). NS: Statistically
non-significant; * P<0.05; **P<0.01.

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

F1: Freezing at-100°C for 30 minutes; F2: Freezing at-120°C minutes; F3: Freczing at -140°C for |15 minutes.

ST: Slow thawing (at 40°C for 30 seconds); RT: Rapid thawing (at 65°C for 5 sccond).
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