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SUMMARY

The objective of this study was to evaluate semen
quality, freezability and ficld fertility of five Hol-
stein bulls used for Al under Egyptian conditions.
Spermiogram and freezability of raw semen col-
lected twice weekly at a frequency of (wo cjacu-
lates in succession were assessed throughout @
full-year. Tris-yolk, skimmilk-yolk and citrate-
yolk extenders were used for dilution either in
one- or two-steps to achieve a final concentration
of 30 x 106 motile sperm/ml. Diluted-equilibrated
semen was packaged in 0.5 ml French straws and
frozen on nitrogen vapor (at -100°C for 15 min-
utes) before plunging into liquid nitrogen for stor-
age. Samples of each semen batch were thawed at
40°C for 30 seconds and incubated at 37°C for as-
sessment of motility and sperm acrosomal, head
and tail defects after 0 and 3 hours of incubation
post-thaw. Field inseminations were conducted in
small-scale (2-5 cows), medium-scale (20-50
cows) and large-scale (200-500 cows) breeder-

farms using insemination doses proven Lo have

minimal values of post-thaw progressive motility
and sperm normalcy of 60 and 70 %, respectively.
Spermiogram of raw semen was significantly (P<
0.01) affected by the ‘prcvuiling lemperature.
Ejaculate volume and sperm concentration, motil-
ity and normality decreased in semen collected in
hot summer months, however, the extent of dead
cells increased. Semen collected in hot months re-
vealed a poorer freezability (P< 0.01) compared
to that collected in cooler months. Dilution in cit-
rate-yolk extender significantly (P< 0.01) im-
proved sperm freezability compared with dilution
in Tris-yolk or skimmilk-yolk. Glycerolation alter
a sufficient holding period at 5°C with egg-yolk
lipoproteins significantly improved sperm freeza-
bility. Semen collected in hot months revealed the
least post-thawing sperm longevity (P< 0.01)
compared to that collected in cooler months. Dilu-
tion in citrate-yolk extender significantly (P<
0.01) improved post-thawing sperm livability
compared with dilution in Tris-yolk or skimmilk-
yolk. Post-thawing sperm longevity signilicantly

(P< 0.01) improved in semen glycerolated at 5C:
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INTRODUCTION

Antificial insemination (Al) technology 15 the first
aencration reproductive biotechnology that made
a prolound contribution in genetic improvement
of livestock. In dairy cattle, the combined use of
acnelic evaluation, Al and frozen semen and more
recently several other reproductive technologies,
has resulted in a high genetic gain in Holstein
Friesian breeds. The art of Al has now become a
practical technology in commercial dairy cattle
programs in both developed and developing coun-
(ries, covering a worldwide total of about 50 mil-
lion first inseminations (Chupin and Thibier,
1995). The desired results of Al-programs would
not have been possible without successful lreez-
ing of semen. Before using of a sire for Al-
programs, its potential fertility must be assessed,
including clinical and laboratory evaluations.

Male fertility is complex and depends upon a het-

ion of spermalozoa interye,
My

erogencous populat

i /e ‘emale genital trye
at various levels of the ler genital tracq. e

nts of the oocyte and the oocyte “\Q”
2003). There are o N,
Cr

vestme
(Rodriguc/,-MurlinC/..
or male infertility which include geng,
al, anatomic, hormonal, infccl-m“\

In Al-programs, the mal
dle

of causes [
ic. environment
and putritional causes.

cjaculates arc divided into multiple doses fop Al

(ribute hundreds of thousands of preg

igh Al (Tardif et al., 1999; FOolc.

and can con
nancies throt
2003). Thercfore, it would be cconomically bene.
ficial to know the functional quality of ity semey,

before usc in ficld inseminations. I vitro semey
cvaluation is of a high diagnostic value to assey
lesticular and cpididymal function and/or ol
genital tract, allowing the elimination of infertility
or even sub-fertility cases. Morcover, it faciiitatey
the determination of the degree of normality of
the semen before being processed into semen dos.-

es for Al

Cryopreservation causes irreversible damage 1o
the plasma membrane leading o cell death iy g
major number of cells (Holt, 2000) or, in those
surviving spermatozoa, (o changes similar (o
those seen during sperm capacitation (Watson,
2000a). The deleterious effects ol cryopreserva-
tion process appear Lo be caused by the remotion
of the seminal plasma, changes in temperature
that cause modifications in the membrane struc-
ture or increments in intracellular calcium (Green
and Watson, 2000). Osmotic stress and toxicity
during the exposure of spermatozoa (o cryopro-
tectants, in addition to the processes of dehydra-
tion and hydration occurring during the phase
changes (formation and dissolution of ice) of the

walter that surrounds the spermatozoa, play an cl-
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leet too. It has become evident that preservation
areatly affects many sperm attributes and conse-
quently, viability is reduced, transport in the fe-
male reproductive tract is inhibited, the timing ol
fertilization is altered and embryo development is
alfected  following insemination of preserved,
compared (o fresh spermatozoa (Gillan et al.,
2004).

The aim of this study was to evaluate the potential
fertility of Holstein bulls under Egyptian condi-
tions. Spermiogram of the raw semen, sperm
[reczability and post-thaw survival, in addition (o
the non-return rate (%) within 60 days of field

lirst-inseminations were assessed.
MATERIALS AND METHODS

This study was conducted during the period from
2001 1o 2004. Five Holstein bulls were regularly
uscd for semen collection at Al-center of the In-
ternational Agriculture Center for Training and
Development in the newly-reclaimed lands
[TACTD] (El-Amriyia, 33 km of Alexandria/Cairo
desert road). Collection of semen was tried (o be
carricd out twice weekly at a frequency of two
cjaculates in succession from each bull. Only
cjaculates with characteristics equal to or greater
than 80% morphologically normal sperm, 70% es-
timated progressive motility and a concentration
ol 700 x 106 sperm/ml were processed for Al
Progressive motility (PPM) was estimated by di-
luting 5pl of raw semen in | ml of a warm extend-
cr bulfer and one drop of the mixture was spread

on a warm slide. Several microscopic fields (x 40)
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were evaluated for sperm progressive motility us-
ing a phase contrast microscope equipped with a
lieating stage adjusted at 40°C. jaculate concen-
tration was assessed by using a photoineter (533B
MODI Densimeter, Anim. Reprod. Sys. 14395
Ramona Avenue, Chino, California, USA). Pei

centage of dead sperm in raw semen was assessed
using slide smears stained with cosin-antline stain
(Saacke, 1970). Percentage of deteriorated and in-
tact acrosomes (PIA) and sperm head and tail ab-
normalities in raw semen were estimated i wel
semen mounts by fixing Spl of raw semen
200l of 0.2 % glutaraldehyde solution and using
oil immersion objective (Johnson et al., 1976).
Four types of morphological state of acrosomes
were distinguished (normal, swoilen, detached
and lost acrosomes) according to Watson and
Martin (1972).

Freezability:

During 2001, evaluation of semen frcezability for
cach bull was precisely conducted using the Tris-
yolk, skimmilk-yolk and citrate-yolk cxtenders.
Assessment of the effect of seasons of the ycar,
extender-types and glycerolation-times on frecza-
bility of bull spermatozoa was conducted (o
achieve an efficient protocol for production of in-
semination doses of high post-thawing viability.
Having met the minimum criteria of neat semen,
the two cjaculates from each bull were pooled and
split for partial dilution in three extenders, i.c.
Tris-yolk, skimmilk-yolk and citrate-yolk, and
thercafter, the partially diluted semen was trans-
ferred to the Laboratory of Artificial Insemination

and Embryo Transfer (LAIET) of Desert Re-



search Center at Maryout Rescarch Station (close

jon of processing semen.

on were freshly prepared.

ion, according to the for-

0 IACTD) for complet
Extenders used in diluti
the night before collect
mulae listed in Table (1).

Dilution of semen was carried out to achieve a fi-

106 motile sperm/ml ei-

ther in one-step (glycerolation at 37°C) or in (WO-

steps (glycerolation at 5°C). For one-step dilution,
der was estimat-

nal concentration of 30 x

the required volume of each exten
obtained values of cjaculate

volume, percent progressive motility and sperm
concentration in raw semen, and slowly added to
semen at 37°C with gentle mixing. Diluted semen
was then transferred into the cooling cabinet (ad-
justed at 5°C) in a beaker containing tap water for
cquilibration to about 6 hours. For two-steps dilu-
tion. the estimated volume of part (A) of each ex-
tender was added with gentle mixing to semen at

37°C. Semen diluted with part (A) was then trans-

ed, according to the

Table 1: The composition of the exten

ferred into the cooling cabinet in a beyy
er
Coy

taining tap water After 3-hours of quiliby,,
Ta

estimated volume of the cooled part (B, "
O
extender (containing glycerol) was addey | Sy

dripping manner with gentle mixing.

After completion of the six hours cquilibryy;
“"I
L\

riod at 5°C, diluted semen (whether one.

(wo-sleps) was packaged in 0. S ml Freney, .
iy
and frozen on nitrogen vapor at -100°c f
o l

minutes, using a programmablc LN2 vapor f;
(U

er. before plunging into liquid nitrogen for Mor.
age. Few days after freezing, three sirawy s
each semen batch were thawed at 40°C foy 3 N n
onds, pooled and incubated at 37°C in g me -
mable circulator water bdlh Progressive mol,“l
and mmpholomcal status of acrosomes an spery,
head and tail were evaluated in frozen- -thaweg .

men immediately and after 3 hours of incuty,,
iy

post-thaw.

ders used in dilution of bull semen.

Constituents Tris-yolk Skimmilk-yolk Cilru[c-yo\lk‘
Tris-buffer solution* w72 | e L B T
Skimmed milk % (VIV) - 7/ —
Sodium citrate (2.9 gm/100ml) % (v/v) | - | T 7
Egg yolk % (VIV) 20 20 MWa |
Glycerol % (VIV) 8 8 g
Antibiotics:

Penicillin (LU./ml) 500 500 500
Polymixin B (LU./ml) | 500 500 500
Streptomycin (ng/ml) 1000 1000 1000

* Tris-buffer: 3.0 gm Tris, 1.3 gm fructose and 1.7 gm citric acid monohydrate/100 ml double dis-

tilled water.
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FFertility:

Field inseminations were conducted, during 2002-

2004, with insemination doses proven o have a

post-thaw  progressive motility greater than or
cqual to 60% and morphologically normal acro-
somes and sperm of at least 70%. Artificial breed-
ing was carried out in three types of breeder-
farms: small-scale breeders (owned 2-5 cows),
medium-scale breeders (20-50 cows) and |

arge
scale breeders (200-500 cows). Cows were

artifi-
cially inseminated cither after detecting signs of
natural estrus or after synchronization of estrus
using prostaglandin (PGF2q) (two injections of
PGFyq |1-days apart and heat detection and Al
during days 2 to 5 after each injection). Cows
were observed for signs of estrus at least threc
times daily (at carly morning, afternoon and late
cvening) and were considered o be in estrus if

they stood to allow mounting by a herdmate. In-

seminations were carried out after 10-12 hrs of

the onset of heat. Fertility estimates were based
on the percentage of the non-returns (o service,
within a 60 days period following the ficld first-
inscminations.

The percentage values of the obtained results
were subjected to arcsine square root % transfor-
mation (angle values) before analysis using Stat-

graph Computer Program (version 5).

RESULTS AND DISCUSSION

Scasonal Spermiogram

The mean values of seascnal semen characteris-

tics of Holstein bulls are picsented in Table (2).

Libido of bulls, reflected as sucessful mounting
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and ejaculation/days scheduled for semen collec-
tion, was markedly affected by the prevailing
lemperature within each season, i.e. the number of
semen cjaculates that have been collected in hot
months was markedly less than that collected in
cooler ones. Foote (1978) reported that long-term
heat stress will reduce sex drive (mounting activi-
ty) of bovine bulls. Similarly, a negative impact
of high temperature on libido of buffalo bulls was

carlier reported by Misra and Sengupta (1965)

Results revealed a highly significant scasonal
variation (P< 0.01) in spermiogram of Holstein
bulls under prevailing environmental conditions.
The mean cjaculate volume of semen collected in
summer (2.8 ml) was lower than that collected in
autumn, winter and spring (5.8, 6.3 and 5.1 ml, re-
spectively). Summer ejaculates of bulls had poor-
cr sperm PPM (43.1 %) and lower concentration
(453.5 x 100 sperm/ml) than winter cjaculates
(85.3 % and 1029.2 x 106 sperm/ml, respective-
ly). Similar scasonal fluctuations in semen quality
were reported for bovine (Godlrey et al., 1990;
Vogler ct al., 1993), buffalo (Heuer ct al., 1987)
and stallions (Janctt et al., 2003).

Substantially, the northwestern region of Egypt is
semi-arid and is characterized by the prevalence
of the hot-wetted climate throughout the summer
months (Fig. 1). In spring, the region is character-
ized by blowing of consecutive waves of scasonal
winds which are hot and carrying sand and dust
(known as khamsin). Elevation in ambicnt tem-
perature (up to 45°C at mid-day) and relative hu-
midity always prolonged to several consccutive

days causing nocuous thermal stress on animals



raised in that region, particularly the high produc-
e dry period of

ing breeds. Heat stress during th
s days open

cduces milk yicld and prolong
(Mooie ct al., 1992) and markedly reduces the es-
avior (Stevenson, 2001). During the ac-

heat stress reduces ule-

COWSN I

trual beh
live Al-breeding period,

rine blood flow (Roman-Ponce et al., 1978),
oocyle quality, embryo development, luteal func-
al.,

tion and endometrial function (Wolfenson et
2000) and overall reproductive performance
(Armstrong, 1994). Recently, Derensis and Scara-
muzzi (2003) reported a decrease in fertility of
dairy cows during hot months of the year and at-
(ributed this situation to different factors, the most
important of which is the consequence of in-
creased temperature and humidity that result ina
reduction in appetite and dry matter intake. Re-
duction in appetite and dry matter intake might re-
flect difficulties in thermoregulation mechanism

in the animal body. Under the northwestern re-

Table 2
land conditions.

gion prevailing summer conditiony ¢ E
Holstein sires of our Al-center Obvioy .
scended their testes in the scrotum Which be
reddish in color reflecting the lhumdny ;
slatus of the sires. Reduction in seinepy qus '|l
the sires during the hot months, P“”Kul,”
summer, might be due to alteration i testig,
and epididymal function under heat siregg 5
miogram is considered a histological SNapshe, o,
what happened at the time of spcnndlogcnc“\
the testis and during maturation, transit anq \lo‘
age within the epididymis. Thereforc, modific,
tions of testicular function through cither disty;.
bance of heat regulation or SUess-relyyg
endocrine disturbances would result in o chang,
in the spermiogram. Extreme climatic heat-girey,
can interfere with temperature regulation withy,
the scrotum resulting in germ-cell destruction, a
temporary decreasc in sperm production and fer.

(ility (Wellemann et al., 1985) and suppression of

: Average scasonal values (means % s.c.) ol semen characteristics of Holstein bulls under Egyptian newly-reclumey

Spring Summer Autumn Winter
Semen Characteristics (Mar.-May) (Junc-Aug.) (Sep.-Nov.) (Dec.-Feb.) | Ftest
No. Ejaculates 175 85 150 210
Ejac. Volume  (ml) 5.1+0.09b 2.8+0.08 ¢ 5.8+£0.06% 634 0.040 **
Ejac. Concentration (xl()6/m|) 8543+ 1410 453.5+ 1.89¢  926.7+0.980  1029.2 + (). 740 | **
Progressive Motility (PPM) (%) 73.5+0.71 b 4301134 ¢ 79.6+0.62% 853 +(.35 ok
Normal 87.4+0.73 b 72.2+097¢  92.0+0.612 93.6 £0.45° *
Swollen 6.2+0.17° 10.1£035%  3.1£0.09¢ 2.6 £ 0.06¢ **
Acrosomal State: (%) |Dctached 4340410 8.4 £0.628 2.7+£0.23¢ 2.3+0.14¢ *k
Lost 2.1£0.31° 9.3+0.64¢ 22£0.13° 1.5+0.11P s
Sperm Head 274056 P 9.5+0.82%  3.]4().34b 2.3+0.200
Abnormalities: (%) | Tail 6.1 £0.78 b 18.2£095"  64+0.52>  5.1+0.34b
Dead sperm % b i el TETE 1
(%) 8.9+0.76 13.540.95 9.5+£0.61°  §3+0.45h

ab

|)< 0.05; ** p< 0.01.

12

values in the san
1¢ row, in each block, with different superscripts are significantly di*.crent at least at p< 0.05;
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spermatogenesis (Flowers et al., 1997). Sperm
morphology evaluation is a major component of
spermiogram and indicates testicular and epididy-
mal pathologies and it can also provide some
clues regarding the ability of spermatozoa to sus-
tain freezing-thawing damage (Gravance et al.,
1998; Madan, 2002). Therefore, the assessment of
integrity and functionality of different sperm pa-
rameters is considered a prerequisite for fertiliza-
tion and a priority for semen evaluation.

A clear indication of the adverse effect of summer

heat on the bulls was a high extent of acrosomal

10t—1

anomalies in summer ejaculates (up 1o 28%) as
compared with semen ejaculates that have been
collected in autumn and winter months which ex-
hibited a permissible extent of the acrosomal de-
fects that ranged from 6 to 8 %. Deterioration of
acrosomal integrity in summer ejaculates was also
associated with elevation in sperm head and tail
abnormalities (9.5 and 18.2 %, respectively) and
more frequent dead cells in ejaculates (up to 13.5

%). Similar observations of deleterious heat effect

on acrosomal status were earlier reported for bo-
vine (Vogler et al., 1993), buffaloes (Heuer et al.,
1987) and stallions (Janett et al., 2003).

-

M A M J J A

Fig. (1): Monthly averages ol ambient temperature (AT:

) and relative humidity (RH: ==-------- )

prevailed at med-day along the experimental period.
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analysis (Fig. 2)
In the present study, regression analysis (F18

' ails in bull
revealed that sperm acrosomes and tail

v at-stress than
ciaculates are more sensitive 10 heat-s

the sperm heads. Saacke (1970) reported that ac-
rosomal defects may reflect errors in nuclear m?r-
phology during formation of sperm in the tesus.
Insulation of bull testis for only 48 hours led (0
increase sperm with cytoplasmic droplets, number
of decapitated sperm heads followed these and
then nuclear vacuolation defects, pyriform heads
and acrosomal defects (Saacke et al., 1994). Fur-
thermore, Saacke et al. (1994) showed that insem-
ination of semen from scrotally insulated bulls
with a high proportion of nuclear vacuoles on oth-
erwise normal appearing sperm yielded increased

proportions of degenerate embryos.

ihe obtained results of seasonal SPermiogy,,
(he Holstein bulls under Egyptian newly

.imed areas conditions have led to yge g
L

M of

fe.

. Ch
for Al only during the favorable monthg of ih,

vear and to discard semen cjaculates during hoy
months. In that way, Al fertility might incmu_\c‘
but simultaneously cost of semen pmd“ﬂion
would be higher because of the lower yearly Pro.
duction per bull. Utilization of cooling SYStem
may have beneficial effect on the bulls unde, hot
conditions and improve the quality of deliverey
semen in hot months. Adequate ventilation gy
fine water sprays with fans can be used to coo|
bulls to avoid deleterious effect of heat stregs and
therewith improve their semen traits. HOWevcr,
even when sires at bull studs were maintained j,
air-conditioned facilities or well ventilated barpg
during summer, the quality of semen often wyg

compromised to some degree (Stevenson, 200] ).

2 30 35 40 45

Fig. (2): Fitted lines of regression of percent acrosomal, sperm head and tail defects
and dead cells in bull semen ejaculates on ambient lemperature.
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Sperm Freezability

Mean values of post-thawing sperm progressive
motility, acrosomal state and sperm head and tail
abnormalities are presented in Table (3). Results
reflected  significant  seasonal  differences (P<
0.01) in sperm freezability of Holstein bulls under
the locally-prevailing conditions. Frozen-thawed
semen that has been processed in winter months
revealed the highest post-thaw motility (52.1 %)
and the least extent of acrosomal, head and tail
anomalies (38.2, 12.6 and 20.9 %, respectively) as
compared with that frozen-thawed in other sea-
sons. The poorest post-thaw sperm quality was re-
corded in semen that has been frozen-thawed in
hot summer months, where post-thaw motility
and sperm acrosomal, head and tail defects aver-
aged 31.9, 52.4, 20.4 and 29.0 %, respectively.
Regarding the different types of acrosomal de-
fects (Fig. 3), a non-significant seasonal variation
has been recorded in the frozen-thawed semen for
sperm having swollen and detached acrosomes
(ranges: 13-16 and 14-19 %, respectively). How-
ever, a significant seasonal variation (P< 0.01) in
the extent of sperm that lost their acrosomes had
been recorded. Semen that has been frozen-
thawed in winter months revealed the least post-
thaw extent of decapitated sperm (8 %) as com-
pared with that frozen-thawed in hot summer
months (18 %). Deleterious effect of heat stress
on bull semen freezability was earlier reported by
Sullivan (1970) who found a marked decline in
spermatozoal motility and elevations in total and
primary abnormalities post-thaw in bull semen
frozen-thawed in summer months. Meanwhile,
Saacke et al. (1994) found significant differences

between semen samples for ryopreservation col-

Vet.Med.J.,Giza.Vol.54,No. 1(2006)
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lected from bulls prior to and aller heat stress

Processing of semen such as freezing and thawing
is detrimental to sperm functionality and usually
result in death of a large number of spermatozoa
It has been recently reported that between 30 and
40% of the living spermatozoa do not survive
cryopreservation and those among the survivors
that maintain post-thaw motility are modified in a
way that prevents their ability to interact with the
oocyte during fertilization (Rodriguez-Martinez,
2002). Since there is a need of a certain popula-
tion of viable, motile and non-capacitated sper-
matozoa with intact acrosomes in the frozen-
thawed Al-dose to obtain fertility, a scrutiny of
these parameters is necessary. Evaluation of
freezing protocols should include the assessment
of different sperm parameters posi-thaw in order
to monitor the number of surviving spermatozoa
and to provide insights upon the fertilizing capaci-
ty of the cryopreserved semen (Januskauskas and
Zilinskas, 2002) and for identifying and monitor-
ing bulls of very high and very low potential fer-
tility (Phillips et al., 2004).

Obviously, the obtained results reflected a nega-
tive correlation between freezability of semen and
the prevailing climatic conditions, i.e. as the tem-
perature and humidity increased the freezing abil-
ity of the collected semen was markedly reduced,
and vice versa. These results were in agreement
with those reported by Sullivan (1970) and
Saacke et al. (1994) in frozen-thawed bull semen.
Spermatozoa undergoing freezing are challenged
not for their ability to endure storage at very low

temperatures, but rather by the lethality of an in-

15"
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Table

(3): Average valucs (meant

luted in one or two s

+s.¢.) of seasonal pos
teps in Tris-yolk., Skimmi

t-thawing hrkm..n& c
Ik-yolk and citrate-y

harcteri

stics in frozen- -thawed
olk under Egyptian newly-rec

semen of Holstein bulls di-
Jaimed Iand conditions.

T Tris-yolk Extender Skimmilk-yolk Extender Citrate-yolk Extender - p—
Seas: Semen Characteristics T Twosicps  Onc-step Two-steps One-step Two-steps
” 10924 45.1£105b 3143087 56.911.122 il
Do a0 neen SRS i S —
Normal [56.1£1.2 ’ _.qﬂ_.m_c _@.h+o < 12551236 15.4£1.078 11.3+1.43b
Acosomel same (%) | Swollca __wﬁﬂw_% _:. 131126  124%098b 15.13113® 1233098  16.430.79 .
. Onm”“na _m..‘mo..o“wuv 13.4+1.52b¢  16.330.762 13.0£1.55¢ 12.3%1.42<d 8.1xl. T.wu nu
e Head T7T35089a T4.2E1216¢ 184%0.752 13.430.98< T6.2=1.05® 1 _..\.H._ -1 al
e , A 5.5+1.543b 21.13088c 27.7+1.13a  222+1.43bc  23.131.54%¢ 18.330.984
\P >d:o::u_=”w_m_gwﬂ”$, - _Nm ©|+o 95¢ w@.m.l_.o...Eu Nm..ww_..-wn 30.4%0.79° 30830940  39.1x£1.052 iy
S Normal »N..Owﬂ 314 47.0£1.0558 43.0x0.98¢cd 48.2+1.120cd 492+]1.42abc  56.4%1.632 nnu
Acrosomal state (%) Swollen 120.140.54a 13.130.87c  18.4+0.622b 13.72098c  16.130.35 _w.u\.+|_ .O.”..n- .
Summer Detached |15.74097¢ 16.8+0.69bc 22.1+1.122 2021052 19.3%1.12®> 17.5%] .43bc
. Lost 22.2+0.892 23.1#1.0l1a  16.5£0.78bc  17.920.67> 15.4£1.02¢ 12.4x1.314 e
perm Head TI7ET 318 1785088 22.4x1.12® [9.62097°¢ 21.5x1.053° 18.520.84¢ *
/ vso_ﬂ.p::nw (%) / Tail ’wm.m.k_ 452 282+4097b  31.2%1.12ab  31.4x1313b 27.4%1.05> 20.4x0.86¢ s
[ Progressive moulty (%) | |31 3ET.67c  43.1x1.54c  374x1.526  S0.IZI.15° 45.TET.050°¢  638.3x0.842 iy
Normal 4.6%1.72cd  61.580.98¢c  522+1.51d 59.8+1.672cd 62.9:0872  67.0x0.632 =
Acrosomal state (%) Swollen 17.7£0.792  13.3%1.05b 16.3£0.892 16.720.932 16.230.842 13.7%£1.05b -
Autumn Detached |14.3%0.74b  18.1+0.822  19.1+0.692  15.3£1.05b  9.630.54d 12.130.89¢ -
Lost 13.4+0.542  7.1+0.63d 12.4+0.872b  8.2+0.71¢ 11.330.92b  7.2+0.57<d -
Sperm Head 16.320.672  11.580.56>  18.10.872a  12.4#0.45> 12.330.63b 9.3+0.81¢ -
/ Abnormalities (%) ’ Tail ’wm.b.ﬁo.m.? 22.3+0.672b  25.4+0952  20.1£0.65>  23.5+0.5%2 17.230.54¢ -
~13mqnvw_<n molinty (%) _f. 1105 53338x1.ZT0 41.0x1.31¢ 2. 7ET.UTV 30530330 5. 221323 b
Normal SO TETT3T SUTETOSC  SIYITET.4290¢C 62 2E1.050¢ 03.3X0.9730 03.330.087 b
Acrosomal state (%) Swollen | 11.7£0.63¢  16.130.542  15.2£0.71ab  15.4+0.433b |3 .4+0.67Tbc 15.120.812b -
Winter Detached |20.0£0.672  16.5£0.45>  16.2+0.52b  15.1£0.41b  13.7+0.63c 10.7+0.37d =
Lost 12.240.812  8.3%0.63bc 8.7+0.72b 7.3x0.61¢ 8.1+0.59b¢ 5.4£0.45d -
Sperm Head 15.320.738 10.120.57¢  17.430923  11.720.756 13.330.675 8.150.43d =
Abnormalities (%) Tail 242+0.892  20.4+0.68>  23.240.543 2].3+078b 20 1+0.59b _o.ﬂwé.wo.. *»
D values in the same row. in each block. with different superscripts are significantly different (P<0.05): * P<0.05 **P<0.0]
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Fig. 3: Post-thawing sperm acrosomal defects in frozen-thawed
Holstein bull semen in different seasons under Egyptian
newly-reclaimed areas conditions.

termediate zone of temperature which they must
traverse both during cooling/freezing and thaw-
ing. Loss of motility of spermatozoa during cool-
ing is particularly pronounced when the tempera-
ture of the semen after collection is quickly
lowered to below 15°C, and further to 5°C and
0°C, the so-called "cold shock". Sensitivity of
spermatozoa to cold shock is suggested to be
caused by special composition in phospholipids
and cholesterol of their plasma membrane (Wat-
son and Pummer, 1985). Changes in temperature
impose changes in the composition and structures
of various sperm plasma membrane domains
(Krogenaes et al., 1994) and thereby modifying
their function. In the present study, alteration in
testicular and epididymal functions due to expo-
sure of bulls to thermal stress may have led to
production of sperm of more sensitivity to cold
shock than that collected in cooler months. How-
ever, considerable differences be ween breeds and

between males in the freezability f semen have

Vet.Med.J.,Giza.Vol.54,No.1(2006)
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been detected, and as a consequence, frozen se-
men of some genetically interesting breeds or
males not be suitable as a gene bank resource or
can be used only with a poor efficiency (Hiemstra
et al., 2005).

Freezability of bull semen varied significantly
(P< 0.01) amongst the three used extenders. Dilu-
tion of semen in the citrate-yolk extender revealed
the best post-thaw progressive motility (49.4 %)
and the least extent of acrosomal, head and tail
defects (38.4, 13.9 and 20.8 %, respectively). Su-
periority of the citrate-based extender on Tris-
yolk and milk-yolk extenders in improving sperm
freezability has earlier been reported in bovine se-
men (Schenk et al., 1987) and recently reported in
sheep semen (El-Hassanein, 2004). Dilution in
Tris-yolk and Skimmilk-yolk extenders revealed
relatively comparable post-thawing average val-
ues for motility and acrosomal, head and tail ab-
normalities (39.5, 45.3, 16.2 and 25.3%, respec-
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bservations of comparable freez-
_ and milk-based

ine (Dhami

tively). Similar o
ability of semen diluted n Tris
ave been reported for bov

2001) and sheep
he three used €X-

extenders h
et al., 1995), canine (Rota et al.,
(El-Hassanein, 2004). Although't
tenders revealed a non-significant effect on post-
thaw extent of sperm having swollen acrosomes,
the extent of detached and 1
significantly (P< 0.05) decreased in semen diluted
iI;lhc citrate-yolk (13.9 and 10 %, respectively).

Dilution in Tris-yolk and milk-yolk had a similar
(-thaw acrosomal detachment

osl acrosomes was

effect on the pos
(about 16.6 %) and acrosomal loss (13.5 %).

Dilution of bull semen in two-steps significantly
(P< 0.01) improved sperm freezability as com-
pared with dilution in one-step. Glycerolation of
bull semen at 5°C, in comparison with that carried
out at 37°C, increased the post-thaw motility by
about 40 % (50.0 vs. 35.7 %) and decreased the
post-thaw extent of acrosomal anomalies by about
11 % (40.5 vs. 45.4 %), head defects by about 25
% (13.2 vs. 17.6 %) and tail defects by about 17
% (21.6 vs. 26.0 %). Similar improvement in
post-thaw spermatozoal viability and acrosomal
integrity has been recently detected in frozen-
thawed ram semen that has been glycerolated at
5°C (El-Hassanein, 2004). Although glycerola-
tion-time revealed a non-significant effect on the
extent of swollen and detached acrosomes in fro-
zen-thawed semen, the post-thaw sperm that lost
their acrosomes were significantly (P< 0.01) re-
duced by about 20 % in frozen-thawed semen that
has been glycerolated at 5°C as compared with
that glycerolated at 37°C (11.0 vs. 13.7 %, respec-
tively). One of the major causes of reduced motil-

18

ity and acrosomal integrity after glycere)

. i dligy, :
the negative effect of glycerol that '

: W Cayg,
changes in the permeability of the sperm "C:l
membrane (Maxwell and Watson, 1996). Adg;

tion of glycerol to semen in stepwise manpe, can

reduce its toxicity and osmotic stress o the Sperm
cell membrane (Watson, 2000b). In the Presen
study, a marked improvement in post-thaw Viabj|.
ity and acrosomal integrity has been detecteq in
frozen-thawed bull semen that has been diluteq in
two-steps. Addition of glycerol 1o spermatozog .
ter a sufficient holding period with egg-yolk |;.
poproteins at 5°C seems to reduce the deleterioy,
effects of glycerol on the spermatozoal mep,.

branes.

A thorough examination of the obtained results
has obviously shown that the best post-thaw se-
men quality (freezability) has been achieved in se-
men diluted in two-steps in the citrate-yolk ex-
The

progressive motility has improved to about 73 %

tender in  winter months. post-thaw
and the extent of acrosomal, head and tail anoma-
lies in frozen-thawed semen has been diminished
to about 31, 8 and 16 %, respectively. Substantial-
ly, sperm quality in frozen-thawed semen that has
been diluted in citrate-yolk in two-steps in months
of favorable temperature, i.e. autumn, winter and
spring months had ordinarily exceeded the criteria
limitations of post-thaw sperm quality control for
use in Al-programs. In cattle Al-industry, in
which bulls are selected for freezability of their
semen, the post-thaw semen quality is quite good,
featured 50-70% motile spermatozoa and preg-
nancy or calving -ates after insemination is rela-

tively the same as that of fresh semen (Hiemstra

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



ctal., 20095).

Sperm Post-thaw Survival

Reduction in fertilizing capacity of frozen thawed

be due (0 a loss of viable spermatozoa
during the freez

semen may

Ing-thawing process and apparent-
subtle changes in the surviving sperm
population (Watson, 2000 4). Spermatozoa that

SUrvive cryopreservation should be able 1o resist

ly to more

the stiess of incubation between 37 and 39°C for
several hours, a situation that might prevail in the
female genital tract (Rodriguez-Martinez, 2002).
Reduced post-thaw longevity and fertilizing abili-
ly of spermatozoa was suggested resulting from
their carly capacitation status (Watson, 1995).
Generally, normal and motile frozen-thawed
sperm need about 6 to 10 hours to reach the lower
portion of the oviduct during which the process of
capacitation is completed (Hawk, 1987) and the
subscquent 12 (o 16 hours represent the period of
maximal ertility of the sperm, followed by rapid-
ly declining motility and fertility. It has been car-
lier reported that if the frozen-thawed semen from
most bulls is handled properly, it is estimated to
have a viable life span of about 48 hours in the fe-
male reproductive tract (McLaren, 1974). For this
reason, post-thaw sperm longevity and their resis-
tance to the thermal stress of incubation should be
assessed. After a certain period of incubation, ali-
quots are removed to evaluate motili'y, morpholo-
gy, status of plasma membrane, acrc somal status,
ATP contents, --- elc.

In the present study, the mean valuzs of sperm

progressive motility, acrosomal state and sperm

head and tail abnormalities in the fro. >n-thawed

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

semen alter 3-hours of incubation at 37°C are pre

sented in Table (4). The obtained results indicated
that the post-thaw longevity of the incubated fro

zen-thawed spermatozoa was significantly (P<
0.01) affected by season. Semen that has been fro

zen-thawed in winter months revealed the best
motility (38.9 %) and the least extent of deteriora

tion in sperm acrosomes (48.6 %), heads (17.1 %)
and tails (25.8 %) after 3-hours incubation at
37°C post-thaw. The poorest post-thaw sperm liv-
ability has been recorded in semen that has been
frozen-thawed in hot summer months. Progressive
motility and acrosomal, head and tail abnormali-
ties that have been recorded after incubation were
20.8, 63.1,25.0 and 36.1 %, respectively. Consid-
ering types of acrosomal defects, results revealed
non-significant seasonal differences in the extent
of different types of acrosomal anomalics in fro-
zen-thawed semen after 3-hours incubation post-
thaw.

Of concern, is the obtained significant cffect (P<
0.01) of diluents on sperm post-thaw longevity af-
ter 3-hours of incubation. The best motility and
the least extent of defects in acrosomes and sperm
heads and tails have been recorded after incuba-
tion in frozen-thawed semen that has been diluted
in citrate-yolk (36.5, 48.3, 16.8 and 24.2 %, rc-
spectively). Dilution in Tris-yolk and Skimmilk-
yolk pre-freezing revealed a comparable effect
(28.6, 56.5, 21.5 and 32.8 %, respectively). Re-
cently, a significant (P< 0.01) decrease in post-
thaw motility and percentage of live sperm with
intact acrosomes and sperm with detached acro-
somes with the successive time of incubation was

found in frozen-thawed bull semen that has been
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Table (4): Average valucs (meants.c.) of scasonal physical characteristics
luted in one or two steps in Tris-yolk, Skimmilk-yolk and Citrate-yo

after 3 hrs of post-thawing incubation of friozen-thawed semen of Hol
1k under Egyption newly-reclaimed land conditions.

stein bulls di-

Season Semen Characteristics Ifis-yplk Extendet Skimmilk-yolk Extender Citrate-yolk Extender
ne-step Two-steps One-step Two-steps One-step Two-steps "
Progressive motily (%) 28.4%1.11¢ 343+098>  19.240.74d  33.430.96b 21.330.76d  42.5%1.35 e
Normal AT 2FT 310 34.1F15236  45.050.97¢d  50.4F0.860 47.4%].14°¢ 38.4£1.052 >
Acrosomal state (%) Swollen 22.140.652  15.4%+0.63¢ 23.2+0.83a 17.7+0.57bc  18.2+0.63b 12.7£0.454 b
Spring Detached |17.4+0.52ab  16.1£0.47° 19.440.64a  18.240.533b  18.1+0.462b 17.4+0.392b 4
\ Lost 19.3+0.567 14.4+0.43bc  12.4+0.35¢d  13.7£0.61¢ 16.3+0.72b 11.5+0.394 *
/ Sperm Head 242¥0.87a 19.1X0.63° 24 2X1.052 18.1£0.57/° 19.2£0.65° [5.520.57/¢ >
Abnormalities {%) # Tail 35.3+1.052  26.7+0.89b  36..7%1.122 29.3+0.78b  28.3+0.83b . . il 2
[Progressive moulity (%) | 16.330.54c  26.9+0.423 1621035¢  22.1%0.73b _ 16.730.64c  26.7£0.562 .
Normal 31.240.63¢ 39.4+0.87ab  30.3+0.56c  37.4+0.8 b 38.2+0.94b  45.1x1.012 4
Acrosomal state (%) Swollen 23.8+0.762  19.4+0.58P 20.2+0.59b 18.1+n.43b  18.3+0.51b 18.1+0.44b *
Summer Detached |24.3+0.51a  24.4+0.632 22.4+0.47a  242+0.52a 24.130.622  20.4x0.4 1b *
Lost 20.7+0.43b  16.8+0.36¢ 27.140.72a  20.320.51b  19.4£0.42b 16.4+£0.37¢ g
Sperm Head EAT0 8™ 24 10 826¢  29.1X097%  26.130.65% 23.7X0.75°¢ 21.2F0.54¢ *
ﬂ.?d:o::\,::mm (%) ’ Tail 43.9+1.252 36.4%1.05b 432+0.982  38.5£0.87ab  31.3+0.79¢ 23.4:0.73d **
[Progressive mouhty (%) | 22.2%0.659  35.4X0.72° 26.4%0.54¢ 38.4FX0.860 38.5x1.050  ST.2x[.21a i
Normal 44.6+0.89> 45.4%0.91b 38.1£0.76c  47.4x0.68> 51.0£0.992b  57.1£1.122 %
Acrosomal state (%) Swollen 19.240.52a  16.5£0.61b  18.4+0.583b 18.7+0.493b  20.1+0.733  18.1+0.643b *
Autumn Detached |17.740.43¢ 20.4#0.51b  253+0.78 1 8.5+0.61bc  12.4%0.47d  16.1+0.54¢ ok
Lost 118 5+0.51a  17.740.433 18.2+0.612 15.4+0.57b 16.5£0.453b  10.7£0.36¢ ok
Sperm Head 21.4+0.51a  16.2+0.45b 22.4+0.822 17.020.65>  15.7+0.43b 12.7+£0.32¢ =
ﬂ Abnormalities (%) Tail 32.140.722  26.7+0.56b 33.4+0.870  29.2+0.543b  26.41+0.47b 19.1+0.51¢ *%
—qumqnwv:& mounty (%) * Z7.1x0.6/c 4Z.3F0.381° Z9.3XF0.58¢ 399%u.y10 38.420.8/° SO AET.TZT ¥
Normal 340810 53.7X0.857 A0 T7E0G0  54.3x091% S0 ZET.UST  OU3IETZIT =%
Acrosomal state (%) Swollen 16.3+0.533b  17.1+0.413b 18.240.61a  16.140.433b  152+0.52b 18.4+0.452 *
Winter Detached [22.740.612  19.1+0.54b 17.0+0.43bc  17.4+0.41bc  15.3+0.38¢ 13.2+0.31d =
Lost 17.62£0.57b  10.1£0.424 24.1+0.74« 12.1£0.43¢ 13.3+0.35¢ 8.1£0.31¢ *k
Sperm Head 19.9+0.45b  15.1+0.42¢ 23.4+0.592 17.3+0.61¢ 16.4+0.42¢ 10.2+0.34d *k
ﬂx/c:o::u::nm (%) Tail 31.740.71a  25.3+0.62b 29.540.73a  25.5+0.54b  24.3%0.67b 18.4+0.48¢ wk

ab yalues in the same row, in =

% hlock. with different suiperscripts are significantly

different (P<0.05): * P<0.05; **P<0.01.
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diluted in

Tris-yolk-fructose extende
2001).

I (Shitta,

In the present study, extender-type revealed a
non-significant effect op (he extent of swollen
acrosomes in frozen-thawed semen after 3-hours
incubation post-thaw. However, significant varia-
tions (P< 0.05) in the extent of detached and Jost
acrosomes have been recorded within the differ-
ent diluents after 3-hours of incubation. Dilution

in citrate-yolk revealed the leas extent of acroso-

mal detachment (17, %) and loss (16.0 %) after

incubation, nevertheless, Tris-yolk and Skimmilk-
yolk revealed a comparable effect (20.3 and 19.0
%. respectively). Sperm post-thaw longevity was
also significantly affected (P< 0.01) by glycerola-
tion-time. Dilution of bull semen in two-steps, i.e.
glycerolation at 5°C, improved post-thaw motility
(37.5 %) and decreased the extent of deterioration
in acrosomes (49.8 %), heads (17.7 %) and tails
(26.7 %) after 3-hours incubation post-thaw as
compared with dilution in one-step before frecz-
ing of bull semen.

Reduction in motility and viability of frozen-
thawed semen during storage might be due to for-
mation of lipid peroxide radicals (Sonmer and
Demirci, 2004). The morphological structures of
spermatozoa which are especially sensitive to the
process of peroxidation are the acrosome and
plasmalemma (Jones and Mann, 1977). The lipid
peroxidation destroys the structure of the lipid
matrix of the membranes of the spermatozoa and
is associated with a loss of motility and mem-
brane integrity (Aitken et al., 1989; Sharma and
Agrawal, 1996). Deep freezing increases sensitiv-

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

ity to lipid peroxidation and frozen-thawed semen

18 more susceptible to lipid peroxidation than

fresh semen (Beconi et al., 1993; Bell et al.
1993). In the present study, frozen-thawed sperm
that have been processed in hot months might be
more sensitive to membrane lipid peroxidation
than sperm processed in cooler ones as judged by
the marked decrease in post-thaw motility and ac-
rosomal integrity in semen processed in summer
that in that processed in cooler months. Dilution
in citrate-yolk may be more efficient in reducing
sperm sensitivity to peroxidative damage during
post-thaw incubation than dilution in the other
two extenders. Furthermore, glycerolation of se-
men after a sufficient holding period with egg-
yolk lipoproteins at 5°C proved to prevent exces-
sive peroxide formation and, thereby, improved
motility and acrosomal integrity of sperm incubat-
ed for 3 hours post-thaw.

A thorough screening of the obtained results can
obviously dictate that dilution of Holstein bull se-
men in citrate-yolk extender in two-steps during
winter months had markedly improved the post-
thaw sperm longevity as compared with the other
processing  protocols. The progressive motility
and the extent of deteriorations in sperm acro-
somes, heads and tails that have been recorded af-
ter 3-hours incubation post-thaw were 56.4, 39.7,
10.2 and 18.4 %, respectively. In addition, the ex-
tents of swollen, detached and lost acrosomes that
have been detected in frozen-thawed and incubat-

ed semen were 18.4, 13.2 and 8.1 %, respectively.
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Field Fertility
The results of total 6063 field first-inseminations

and conception rates of frozen-thawed Holstein

bull semen in three different types of animal

breeder-farms in the newly reclaimed lands of

Egypt are presented in Table (5).

Fertility results revealed an overall conception
rate of about 60 %. However, results indicated
highly significant differences (P<0.01) in concep-
lion rates between the three types of animal
breeder-farms. Higher conception rates of about
71% were achieved in the large-scale breeding
farms (200-500 cows); while conceptions record-
ed in small-scale ones (2-5 cows) were only about
39%. Variation in percent conceptions within
breeding farms is mainly attributed to the level of
management system that applied in the breeding
farm. It is well known that Al-programs should be
integrated with other programs and services that
influence their efficiency and efficiency of animal

production. On the contrary to the smal) hnld

villages, large-scale breeding larms e digg s
n.

guished by persistent abundance of fee stufy,

and Skilleg.
inseminators which are the critical factors hm"]

veterinarian  and

available

success of Al-programs and fertility ip (dlll

breeding farms.

On the other hand, hormonal control of OVarig,
activity before insemination, i.c. collective Syn.
chronization of heat by injection of PGF,, hag
significantly improved the conception rate by
about 32% as compared with insemination after
detection of natural heat. Out of 3786 firg.
inseminations of synchronized cows 2517 hyy,
been conceived (about A67 %). However, only
about 50 % of 2277 cows observed standing naty.
ral heat have conceived after first-insemination |y
has been recently reported that reproductive per.
formance of synchronized cows, as measured by
the pregnancy rate during Al-breeding period or

Table (5): Fertility results of frozen-thawed bull spermatozoa preserved with citrate-yolk extend-
er under Egyptian newly-reclaimed land conditions.

Small-scale Medium-scale ~ Large-scale
Fertility Breeder Farms ~ Breeder Farms  Breeder Farms | Total
N.E. S.E. N.E. S E NE SE
No. Inseminated Cows 840 462 501 1290 936 2034 6063
No. Pregnant Cows* 306 204 243 792 597 1521 3663
Index of Pregnancy (%) 36.4d 43.2¢d 485bc  61.4b 6380 7481 | 604
Overall Index of Pregnancy (% 39.2¢ 57.8b 71.32

* Conceived cows after first-insemination (60-day non-return rate).

N. E.: Natural estrus; S. E.: Synchronizcd estrus.

a byalues in the same row, in each block, with different superscripts are significantly different

(P<0.05).
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the interval from stant of the breeding season 1o
conception, was higher than that of control cows
(Xu and Burton, 2000). Administration of PGFy,
or its analogues during luteal phase of the sexual
cycle is usually followed by ovulation between
days 3 and 5 after treatment (Larson et al., 1996;
Martinez et al., 2000). Therefore, a synchroniza-
tion/Al program results in earlier conception in a
higher population of females (Smith et al., 1979),
concentrates the calving period, reduces the age
variability in the calf crop and, thereby, increas-
ing the average markel weights (Sprott, 1999). In
the present study, improvement in conception
rates of synchronized cows may be due to proper
observation and detection of heat signs at a limit-
ed ume-period after first and second hormonal in-
jections (during days 2 to 5 after injection).

Obviously, conception rates of the field first-
services varied significantly between the three
types of breeder farms, where cows were artifi-
cially bred after hormonal synchronization or af-
ter standing natural heat (Table 5). Percent con-
ceptions in cows that first-inseminated ~ after
standing natural heat or after hormonal treatment
in large-scale farms were 64 and 75%, respective-
ly. However, corresponding conceptions in small-
scale farms were only 36 and 43%. Practically,
optimum fertility can only be achieved by using
frozen-thawed semen in Al when inseminating
heifers and cows of acceptable age and weight at
proper time after the onset of heat and preceding
ovulation. It has been reported that the level of
cow fertility depends upon a number of factors in-
cluding the fertility of the service sire, correct
thawing and handling of semen, Al-breeding tech-

Vet.Med.J..Giza.Vol.54 No.1(2006)
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nique and timing of insemination (Sicvenson €l
al., 1983). Adequate nutrilion INCTEascs pregnancy
rates 1o synchrony (Odde, 1990) and using high-
quality semen (Sprott et al., 2000) with proper s¢-
men handling from thaw to inscmination (Barth.
1993) improves pregnancy rates in synchronized
heifers and postpartum cows. The key to proper
timing of insemination and maximizing fertiliza-
tion rates is to inscminale cows at a time o allow
ovulation to occur when adequate numbers of mo-
tile sperm are present in the oviduct (Stevensoa.
2001), and cows submitied for msemination
should be inseminated about 12 hours afier first
detection in estrus (Timberger, 1948).

In general, the obtained results have obviously re-
vealed a marked effect of the prevailing environ-
mental conditions in the newly-reclaimed lands of
Egypt on semen quality of Holstein bulls. Pro-
cessing of semen into Al-doses should be con-
ducted only during the favorable months of the
year to improve Al-fertility. For processiag Hoi-
stein semen, it can be recommended to dilute se-
men in a citrate-based extender i two-steps be-
fore freezing to achieve the optimal post-thaw
sperm progressive motility and acrosomal integri-
ty. The obtained Al-doses have peover 1o attain
up to 70% field conception rates especially 18
large scale farms where fundamentals of cattle
husbandry are persistently obtainabie. '
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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 post-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 = 1.15 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.



