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2 Polyunsaturated fatty acid
3 lipid peroxidation
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Table 1- Composition of the modified Beltsville extender

sl suldiul ol go Jlads
Ingredient Amount
olind oo anlly 7.59 (gr)
Potassium phosphate dibasic trihydrate
LB asan 8.67 (gar)
Sodium-L-glutamat
Sl avaly 0.64 (gr)
Potassium citrate
olind e araly 0.7 (gr)
Potassium phosphate monobasic
Sl asaw 3.1(gr)
Sodium acetate trihydrate
WL s haie 0.34 (gr)
Magnesium chloride anhydrous
gy 2.71(gr)
N-[Tris (hydroxymethyl) methyl]-2
55898 5(ar)
Fructose
] 1(%)
Soybean lecithin
Joormnl 8 (%)
Glycerol
obie U 1000 (ml)
Purified water
pH 7.2
Y sace 310 (mOsm/kg)
Osmolality
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! Total Motility (TM)

2 Curvilinear velocity (micron/sec) (VCL)

3 Straight — line velocity (micron/sec) (VSL)

4 Average path velocity (micron/sec) (VAP)

5 Linearity (%) (LIN=VSL/VCLx100)

¢ Lateral head displacement (micron) (ALH)

7 Straightness (%) (STR=VSL/VAP x100)

8 CASA,VideoTesT-Sperm 3.1, St. Petersburg, Russia
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Table 2- The initial evaluation of semen characteristics before freezing

Ladaiil g OSoke Jslaa ONlas olire 3l yanl
Parameters Average Minimum Maximum  Standard deviation
popesl lile 3.94 2.22 6 165
Sperm Concentration (x10%ml)
poweed o8y 2S0n 84.4 75 93 7.47
Sperm progressive motility (%)
b st el 6.78 3.6 9.1 2.19
Abnormal sperm (%)
e 92.6 87 98 4.28
Viability (%)
e S 36 2 5 151
Semen color (0-5)
o 1.65 1 25 0.6

Semen Volume (ml)

Qe 9 dais p yal 5919990 9 slid (K2 )by (Sleody g3 lajls jlasi Juliie AI-F Jgua
Table 3- The interaction effect of treatment with time on viability, membrane integrity and morphology of frozen
rooster sperm

(:}JJ) ok La,las olessn)y ARPS Ui%)L_S:, 5 oMl PRIV GLA“.\_).’\H‘
Time (day) Treatments Viability (%)  Sperm integrity (%)  Abnormal sperm morphology (%)
aals 54.7+ 1.49¢ 51.6+ 0.99°f 30.5-+/ A48
Control
Ot Yo la Yo 71.5+0.38° 59.3+ 0.48% 24.7+ 0.49%
595 V0 Slan 2.5 mM cys
After 15 days oS S¥sa ks 0 60.3+0.03¢ 60.9+ 0.442 22.4+0.47¢
5 mM cys
s ¥ galaV/e  65.3£0.52° 18.3+1.36¢
7> mM eys 57.7+0.70%
aala 52+ 0.604 49.1+ 0.47° 30.6£0.432
Control
O ¥ pelia Yo 64.2%0.64 56.2+ 0.64% 26.7+1.03%
oo Y Hlax 2.5 mM cys
After 30 days O S¥seihe 0 54.4+1.21° 56.3+ 1.44 27.6+ 0.91b
5 mM cys
Ottewrs ¥ ga e Vo 61.3+1.09¢ 53.7+1.21% 26.3+ 0.93%
7.5 mM cys
P-Value

(P<7+0) wisls solel Blad @ (55ls sime AT litia 512 Byoa b oKl P08 sl o o jluilicd gladt Sl Jolis Lasals™
* Data are included meanststandard error. ¢4 Means within the same line with different superscripts differ
significantly (P<0.05).
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Table 4- The interaction effect of treatment with time on post-thawed motility parameters of rooster sperm

(o) oo s S Sms o5yt Sy VAP VSL VCL  STR(%) LIN (%)
Time Treatment Total Progressive (Mms) (Mms) (Mms)
(day) Motility %)  Motility (%)
aals 52.2+0.83¢ 25.5+0.18°f 31.4+1.30 16.1+0.17° 48.5+0.55" 51.642.59  33.2+0.55*°
Control
N lie Vo 68. 6+ 0.32° 41.3+0.33° 33.840.23  185+0.19°  51.6+0.49°  54.7+0.42  35.94%0.56%
Vo 5l ans -
290 e
After 15 2:5mM cys
days Nseleo 57.3+1.02° 31+ 0.95°¢ 32.7+0.36 17.44£0.53° 49.3+1.12°¢  53.4+1.97  35.4+0.70%
5 mM cys
Nse e V/o 35.4+0.49° 18.1+0.132 50.09+0.51* 54.1+1.12  35.6+0.50*
7.5 mM cys 62.4+ 0.44° 33.5+0.52
Al 48.9+ 0.53° 23.6+0.06" 3324071  152x0.77°  475:1.88°  51+6.43  32.2+1.74°
Control
ol /o 60.9+ 0.68° 34+0.65" 31.2#1.73  18.1#0.11°  50.5+0.33® 54.4+0.62 35.8620.35"
Yool N
o e
D30
After 30 2.5 mM cys
dZ{/S Nl o 51.1+0.32¢ 26.5+1.17% 33.4+0.34 15.7+0.33° 481069  51.3+4.25 32.8+1.10*
5 mM cys
o lie Vo 58.4+ 1.07° 28.1+1.04¢ 3124224  17.6+0.13*  49.9+0.54* 531+1.03 3530.43%
7.5 mM cys
el 0.001 0.001 0.4470 0.001 0.0283 0.9730 0.0108
ololias
P-Value

(P 0) Wl ool Blatd a (55ls siae AT Gl yid Bya b slas Sl PO sl o o luliod gladt Sl Jolis Lasols™
* Data are included meanszstandard error. 2>¢4 Means within the same line with different superscripts differ

significantly (P<0.05).
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Introduction: Cryopreservation of the sperm causes irreversible damage to the sperm cell. The
main reason of abnormal spermatozoa during storage at low temperatures are the occurrence of lipid
peroxidation (LPO), production of reactive oxygen species and antioxidants imbalances (Tuncer et
al. 2010). Also, factors such as the formation of ice crystals, production of reactive oxygen species,
temperature changes, lipid peroxidation, changes in membrane composition, chemical toxicity due
to cryoprotectants and osmotic stress, reduce the quality of sperm after thawing (Barbas and
Mascarenhas 2009). The addition of antioxidants to the diluent of bird sperm during the freezing
process reduces damage to sperm and maintains motility and viability rate of sperms after its
thawing, which might affect the development of artificial insemination in birds. Cysteine is a sulfur-
containing amino acid with antioxidant properties that can easily penetrate the cell membrane and
increases the biosynthesis of intracellular glutathione and eliminates the free oxygen radicals
(Kaeoket et al. 2010, Sariozkan et al. 2009). In recent years, researchers found that the use of
cysteine as an antioxidant in the freezing of various mammalian sperm (Bucak et al. 2009; Tuncer
et al. 2010) improve the mobility and the viability of frozen-thawed sperm.

Materials and methods: In this study, after two weeks of adaptation period, semen was collected
from eight mature roosters (Ross 308). Initial semen assessments such as volume, progressive
motility, concentration, viability, and percentage of abnormal sperm were conducted in the
laboratory. Next, the samples with standard quality were split into four equal aliquots and diluted
(1:30; v/v) with basic extender supplemented by different concentrations of cysteine (2.5, 5 and 7.5
Mm) at 37 °C. In this experiment, freezing procedure was conducted in two steps. So that the 3ml of
extender containing different concentrations of cysteine and semen samples, were cooled slowly at
5oC for 2 h to reach thermal equilibrium. Then, 1 ml of the semen extender (precooled to 5°C) was
added to the semen (extender plus semen) to provide a final concentration of 100 x 10° sperm/ml
and 8% glycerol at a temperature of 5°C. Immediately after 1 h the sample was loaded into 0.25 mL
straws (IMV, L’Aigle, France). Then, the straws were frozen in liquid nitrogen vapor, 4 cm above
the liquid nitrogen, for 7 min, and plunged into liquid nitrogen for storage. After storing, the
samples were evaluated twice with an interval of 15 days and frozen straws were thawed
individually at 37°C for 30 min in a water bath and then evaluated individually.

Results and discussion: The quality of sperms in the present work was evaluated after keeping
them for 15 and 30 days in liquid nitrogen. The results of this study showed that the sample diluted
with 2.5 mM of cysteine indicate the highest viability performance in keeping for 15 days in the
liquid nitrogen compared to the control group and samples with other dosages of this amino acid
(P<0/05). The viability of the sperms diluted for 30 days is considerably lower than that of those
diluted during 15 days. The integrity of the membrane of sperms diluted with 5 mM of cysteine
stored in liquid nitrogen for 15 days indicate the best performance compared to the samples with
other dosages of amino acid and the control group (Table 3). Based on the Table 3, the minimum
abnormality of sperms was seen in the group treated with 7.5 mM of cysteine for 15 days (18.3%)
while the maximum sperm abnormality was for the sperm in control group of day 30 (30.6%).
Moreover, results of table 4 indicated that the samples with 2.5 mM of cysteine had the best
performance in terms of total and progressive motilities among other treatments and control group
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(P<0/05). It has been reported that sperm storage in the presence of cysteine improves sperm
motility after freezing. In this experiment, cysteine increased the viability and motility of sperm
compared to the control group, which were consistent with the results of previous studies on boar
(Kaeoket et al. 2010), ram (Coyan et al. 2011), dog (Michael et al. 2010) Cow (Topraggaleh et al.
2014) and Goat (Memon et al. 2012). Moreover, the results of this study was agree with Partyka and
et al. 2013 that proposed the cysteine (5 mM) improves the integrity of the rooster sperm
membrane. Bucak et al. (2009) reported that the addition of cysteine (5 mM) and terhalose (50 mM)
increased the amount of live and motile ram sperm after freezing-thawing process. According to the
results of Ahmadian et al. (2014), the low level of cysteine in the thrice-based diluent provides the
best response in the process of freezing-thawing of ram sperm, which is consistent with the results
of our research.

Conclusion: it was concluded that the cysteine improves semen quality and facilitates freezing
rooster sperm for longer periods.
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