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Abstract

Object of study to improve semen preserve ability through the use of  trehalose sugar as extender additive expressed in frozen
semen and education effect steps of freezing on sperm properties. The research trail was carried on the semen samples collected
from 4 bulls through a period of 16 weeks, were diluted with Tris-based extender containing different Trehalose concentrations
(viz. 50, 100, 150,200) mM and control, evaluated for semen characteristics at  steps of freezing (after dilution, after cooling and
Post-Thawing). Results clearly indicated that, 100mM Trehalose group had significantly (P<0.05) higher individual motility in
comparison to the 50Mm, 150mM, 200Mm and control group. Moreover, the sperm dead and abnormality was significantly
(P<0.05) lower, when compared to the control group. The freezing process negatively affects (P < 0.05) the sperm parameters
(individual motility, dead and abnormality), but the current study revealed that this effects were changes from treatment to
another’s, it means  there is interaction between effect  steps of freezing and  addition trehalose to Tris diluents of bull
spermatozoa, however, overall, this effect was lower when the 100mM trehalose was added  to this diluents. Conclussion: The
addition of 100 Mm trehalose to TFEG diluents  had their benefits on freezing-thawing bull semen. A  step of freezing process
was detrimental to bull sperm properties, but this effect was less when adding 100Mm trehalose to the diluted.

Keywords: Trehalose, freezing steps, bull, sperm properties.

Introduction

Artificial insemination is one of the important tools for
genetic improvement in modern dairy breeding
practices (Rehman et al., 2013).  It is well known that
the composition of the extender, suitable
cryoprotectants and optimal freezing and thawing rates
are important factors for successful semen
cryopreservation(Malo et al., 2010). It has been
reported that cryopreservation process leads to the
generation of reactive oxygen species (ROS) that

impair sperm motility, membrane integrity and
fertilizing ability (Bilodeau et al., 2000; Hu et al.,
2010). These changes are due to oxidative and osmotic
stresses (Watson, 1995; Salvador et al.,
2006).Trehalose, a non-reducing disaccharide which
contains two glucose molecules linked together as 1,
1-glycosidic linkage (α-d-glucopyranosyl-l, 1-α-d-
glucopyranoside), commonly found in higher
concentrations in yeast and fungal spores (Woelders et
al., 1997; Aisen et al., 2000).
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Trehalose probably plays a vital role in preventing
deleterious alteration to the sperm membrane by
maintaining the osmotic pressure of the diluent, acting
as a non-reducing cryoprotectant and providing energy
substrate for the sperm cell during equilibration,
cryopreservation and post-thawing (Liu et al., 1998;
Uysal and Bucak, 2009). Addition of trehalose with
semen extenders is known to improve the motility and
viability of sperm cells during cryopreservation
(Sztein et al., 2001; Matsuoka et al., 2006). Trehalose,
when added in hypertonic condition showed a synergic
effect with glycerol and prevented intracellular ice
crystal formation (Gutiérrez-Pérez et al.,
2009).Trehalose seems to be more efficient than other
sugars for protection of spermatozoa in
cryopreservation media, and many authors have
reported its beneficial effect for semen
cryopreservation in different species, such as bull
(Woelders et al., 1997; Sitaula et al., 2009; Tuncer et
al., 2011), buffalo bull (Badr et al., 2010; Reddy et
al.,2010), ram (Molinia et al., 1994; Bucak et al.,
2007), goat (Aboagla and Terada, 2003; Tuncer et al.,
2013), rabbit semen (Dalimate and Graham, 1997).

Although the addition of trehalose to semen diluents
has a role in improving the ability of bulls sperms to
freeze, but there are no studies in Iraq, especially in
the production of semenfrozen bull semen by the
artificalinsemination center.So this study aimed
toimprove semen preserve ability through the use of
trehalose sugar as extender additive expressed in
frozen semen and study effect steps of freezing on
sperm properties.

Materials and Methods

Semen collection and initial evaluation:

This study was carried out at the artificial
insemination center, abou-Ghareeb western of
Baghdad, on (4) four Holstein bull born in Iraq, all
bulls age (3-4year)old and they were kept under
identical conditions of management, feeding and
watering throughout the study period which starts
from October 2016 untill may 2017.Semen was
collected from bulls weekly with the aid of an artificial
vagina method, Immediately after collection, semen
placed in water bath at 37Cº untill their assessment in
the laboratory, Ejaculates of semen with more than
(55) percent initial motility was used for the trail.

Semen processing:

Each semen samples were split further into 5 equal
aliquots and each one was diluted with Tris-Fructose-
Egg Yolk-Glycerol (TFEG) freezing extender
containing different Trehalose concentrations viz. T1-
50mM, T2-100mM, T3-150mM, T4-200mM and no
additive T5-(control) so as to have a final sperm
concentration of 80 million sperms per ml, cooled
slowly up to 5 Cº  and equilibrated for 4hrs, semen
was packed into 0.25 ml polyvinyl French straw
(IMV, France) after equiliberation peroids, the straw
were placed horizontally on arack and frozen in a
vapor 4cm above liquid nitrogen (LN2) for (9 min)
and were then dipped in liquid LN2 .

Semen  quality assessment:

These assessments were undertaken on fresh semen,
after dilution, after cooling and post- thawing of bull
spermatozoa, frozen straws were thawed at 37 Cº  for
30 seconds in a water bath for evalution, the parameter
studies were the sperm  individual motility, dead  and
sperm abnormality percentage.

Individual motility was subjectively evaluated using
the standard method described by (Bearden and
Fuquay, 2000). The dead and sperm abnormality were
calculated using eosin-nigrosin stain as per the method
described by (Evans and Maxwell, 1987).

Statistical analysis:

Statistical analysis was performed according to ( SAS,
2012), followed by Duncan test to determine
significant differences in all the parameter among all
groups(P< 0.05) was considered statistically
significant.

Results

Effect addition trehalose on sperm individual
motility, dead and abnormality percentage.

Individual motility: The effect addition trehalose on
individual motility percentage of  bull sperm frozen in
liquid nitrogen are mentioned in Table (1), in which,
as comparing between treatments within each step
showed :
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after dilution the individual motility percentage of
sperm in T2-100mM and T3-150mM (55.67 and
55.31) respectively appears significantly (p<0.05)
higher than T4- 200mM (49.06%), But it was not clear
that there were any significant differences between
T1-50mM(52.50), T4-200mM and T5-control and
among T1-50mM, T2-100mM and T3-150mM. But
after cooling (Table 1), sperm motility percentage in
treatments T2-100mM(51.33)and T3-150mM (52.50)
appears  more significant (p< 0.05) than T4-200Mm
(41.25)and T5- control(45.62), but no any significant
differences between T1-50mM, T2-100mM and T3-
150mM, In addition to that between T1-50mM and
T5- control as well as betweenT4-200mM and control.

In Table (1),the present study revealed that in post
thawing steps individual motility percentage of sperm
in T2-200mM(54.67) superior significant (p< 0.05)
than other treatment T1(47.18),T3(50.31),T4(36.56)
and T5 (40.94).

The overall mean of individual motility percentage of
sperms Table (1) notice the treatment T2-100mM
(54.67) were significant(p< 0.05)higher than other
treatment T1(49.87),T3(50.27),T4(42.32) and T5
(45.85), but not any differences among T2 and T3,also
no differences between T1 comparative with T3 and
T5.

Table (1) Effect addition trehalose on individual motility percentage of bull sperms   frozen in liquid nitrogen.
(Mean ±SE)

TFEG= Tris-Fructose Egg yolk Glycerol   T =Trehalose mM/L=milliMole/Liter
Within row different small letters for each parameter means significant at (p<0.05).
Within Colum different large letters for each parameter means significant at (p<0.05).

Dead  sperms: The effect addition trehalose on dead
percentage of bull sperm frozen in liquid nitrogen
revealed in table (2), in which, as comparing between
treatments within each step observed. After dilution
the treatment T4(33.22) significantly(p< 0.05)
calculated increase  in dead percentage of sperms  as
compared with other treatments
T1(24.19),T2(19.36),T3(27.40) and T5(28.03), in
addition T2  show decrease  significant (p< 0.05) in
compare with T1, T3 and T5 (Table2), alsoT1
recorded low dead  significantly (p< 0.05) coparative

with T5,but no any significant differences between
T1with T3 and between T3 with T5(Table 2). After
cooling, results in Table (2)T4(37.62) also more
significant (p< 0.05) in dead percentage of sperm
compare with T1 (26.32),T2(21.30),T3(26.15) and
T5(31.72), but T2 show     less significant (p< 0.05)
from T1, T3 and T5, otherwise result in Table (2)
revealed T1 and T3  recorded decrease in dead sperms
comparative with T5, but the differences no significant
between T1 with T3.

Overall MeanSteps of freezingTreatment

Post-ThawingAfter  coolingAfter dilution

49.87 ± 0.89
BC

47.18 ± 1.76
B      a

49.68 ± 1.40
AB      a

52.50 ± 2.09
AB     a

TFEG
T1 -50mM/L

53.67 ± 0.79
A

54.67 ± 1.03
A     a

51.33 ± 1.3
A    a

55.67 ± 1.61
A      a

TFEG
T2-100mM/L

50.27 ± 0.63
AB

50.31 ± 0.31
B     a

52.50 ± 1.12
A      a

55.31 ± 1.16
A       a

TFEG
T3 -150mM/L

42.32 ± 0.78
D

36.56 ± 1.09
D      b

41.25 ± 1.41
C    b

49.06 ± 1.78
B       a

TFEG
T4 -200mM/L

45.85 ± 1.64
C

40.94 ± 2.29
C        b

45.62 ± 2.54
BC       b

51.05 ± 2.37
AB      a

TFEG
T5 –Control

47.93 ± 1.49
b

48.06 ± 1.31
b

52.70 ± 1.52
a

Overall Mean
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Table (2) Effect addition trehalose on dead percentage of bull sperms frozen in liquid nitrogen.  (Mean ±SE)

Overall MeanSteps of freezingTreatment

Post-ThawingAfter  coolingAfter dilution

25.67± 0.53
C

26.50 ± 1.24
C         a

26.32 ± 0.92
C        a

24.19 ± 0.90
C        a

TFEG
T1-50mM/L

23.36± 0.67
C

29.43 ± 1.53
BC       a

21.30 ± 1.72
D        b

19.36 ± 1.15
D        b

TFEG
T2-100mM/L

27.05± 0.47
B

27.59 ± 0.96
C        a

26.15 ± 0.67
C      a

27.40 ± 1.21
BC     a

TFEG
T3-150mM/L

36.21± 0.88
A

37.78 ± 1.35
A        a

37.62 ± 1.09
A        a

33.22 ± 1.33
A        a

TFEG
T4-200mM/L

30.63± 1.03
B

32.13 ± 1.14
B        a

31.72 ± 1.25
B     ab

28.03 ± 1.28
B       b

TFEG
T5-Control

30.69± 1.26
a

28.62± 1.33
ab

26.44± 1.09
b

Overall Mean

TFEG- T=Tris-Fructose Egg yolk Glycerol   T =Trehalose mM/L= milli Mole/Liter
Within row different small letters for each parameter means significant at (p<0.05).
Within Colum different large letters for each parameter means significant at (p<0.05).

In step of Post –Thawing, the different significant
(p< 0.05) between T4 (37.78)  compare with T1
(26.50), T2(29.43), T3(27.59) and T5(32.13) which
different significantly (p< 0.05) in comparative with
T1 and T3 (Table 2),moreover T5 no differ significant
from T2 and T1 among T2 and T3.Overall  means of
dead percentage of bull sperms in Table (2) show that
high percentage in T4(36.21) in compare with T1
(25.67), T2(23.36), T3(27.05) and T5(30.63), also T3
and T5 record more significant (p< 0.05) than T1 and
T2,but the different no significant between T1 with T2
and among T3 with T5.

Abnormality  sperms: The effect addition trehalose on
abnormality percentage of bull sperm frozen in liquid
nitrogen observed in Table (3), in which, as comparing
between treatments within each step revealed that:

After dilution semen, the sperm abnormality
percentage for T4 (14.78) was increased significant
(p< 0.05) compare with T1(10.50), T2(7.97), T3(9.25)
and T5(10.90) but T2 recorded less abnormality
sperms (p< 0.05) compare with T1 and T4,but the
variation no significant between T1,T3 and T5, also
among T2,T3 and T5 (Table 3).

Table (3) Effect addition trehalose on abnormality percentage of bull sperms frozen in liquid nitrogen.
(Mean ±SE)

TFEG- T=Tris-Fructose Egg yolk Glycerol   T =Trehalose  mM/L=milliMole/Liter
Within row different small letters for each parameter means significant at (p<0.05).
Within Colum different large letters for each parameter means significant at (p<0.05).

Overall MeanSteps of freezingTreatment

Post-ThawingAfter  coolingAfter dilution
13.31 ± 0.69

B
14.91 ± 1.34

B         a
12.91 ± 0.94
B          ab

10.50 ± 0.74
B        b

TFEG
T1-50mM/L

8.07 ± 0.72
C

10.43 ± 0.89
C       a

9.10 ± 0.78
C        ab

7.97 ± 0.65
C        b

TFEG
T2-100mM/L

12.00 ± 0.49
B

15.09 ± 0.69
B       a

12.75 ± 0.46
B        b

9.25 ± 0.65
BC    c

TFEG
T3-150mM/L

17.97 ± 0.85
A

21.78 ± 0.97
A        a

16.87 ± 0.82
A       b

14.78 ± 1.23
A       b

TFEG
T4-200mM/L

11.01 ± 0.67
B

14.25 ± 0.97
B       a

10.93 ± 0.84
BC       b

10.90 ± 0.69
B     b

TFEG
T5- Control

15.15 ± 0.94
a

12.51 ± 0.73
b

10.68 ± 1.07
c

Overall Mean
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After cooling diluent semen in Table (3) T2 which
causes decrease significant (p< 0.05) in abnormal
percentage in sperms where it was (9.10) compare
with T1(12.91),T3(12.75)and T4(16.87) which give
higher significant (p< 0.05)in abnormality percentage
among all treatments, but the differences no
significant between T1, T3 and T5, also the different
no significant between T2 and T5(Table 3).

Abnormality percentage in sperms for Post-Thawing
step (Table 3) revealed that also T2(10.43) give least
percentage better significant (p< 0.05)  than
T1(14.91),T3(15.09), T4(21.78) and T5(14.25) besides
that  T4 give more abnormality percentage
significantly (p< 0.05) from T1,T2,T3 and T5, but the
differences no significant between T1, T3 and T5
(Table 3). Overall mean which describe in Table (3)
explain that the percentage of abnormality sperms
inT2(8.07) decrease significantly (p< 0.05) in
comparative with T1(13.31), T3(12.00), T5 (11.01)
and T4(17.97) which causes high value significant (p<
0.05) in percentage abnormality compare with
T1,T3,T4 and T5, but the differences no significant
between T1,T3 and T5 (Table 3).

Effect steps of freezing on sperm individual
motility, dead and abnormality percentage .

Individual motility: If comparing between individual
motility percentage  of sperms for steps of freezing  in
each treatment (Table 1), the differences significant
observed only in T4 and T5 whereas the motility
decrease significant (p< 0.05) after cooling in
T4(41.25, 49.06),T5 (45.62, 51.05) respectively,
compared with after dilution and the same  post-
Thawing T4 (36.56), T5 (40.94) comparative with T4
and T5 after dilution. Results  in Table (1) clear that
the steps of freezing  did not effect on individual
motility percentage of sperms after dilution with
T1,T2 and T3 whereas donot found any differences
significant between these steps, after dilution
(52.50,55.67 and 55.31), after cooling T1,T2 and
T3(49.68, 51.33 and 52.50) respectively and Post-
Thawing T1,T2 and T3 (47.18, 54.67 and
50.31).Present study in Table (1) show that also the
different no significant in motility percentage between
after cooling and Post Thawing in T4(41.25 and
45.62) and T5(36.56 and 40.94) in alternation. The
overall mean of individual motility percentage of
sperms (Table 1) explain after cooling (48.06) and
post thawing (47.93) decrease significant(p< 0.05)
comparative with after dilution (52.70) .

Dead sperms: In comparative between steps of
freezing during each treatment which summarized in
Table (2) shows that dead percentage during Post—
Thawing step for T2 (29.43) increase significant
(p< 0.05) compare with after dilution (19.36) and
cooling (21.30),also Post—Thawing  and after cooling
for T5(32.13 and 31.72)increase significant (p< 0.05)
compare with after dilution (28.03) but no significant
differences between all steps, after dilution (24.19,
27.40 and 33.22), cooling (26.32, 26.15 and 37.62)
and Post-Thawing (26.50, 27.59 and 37.78) alternate
for T1 ,T3 and T4 (Table 2).In addition there are no
significant differences among after dilution(21.30)and
cooling (19.36) for T2 and between after cooling
(32.13)and Post-Thawing (31.72) for T5  (Table
2).The present study denote that the overall mean
(Table 1) of dead percentage of sperms in Post-
Thawing(30.69) increased significant (p< 0.05)
compare with after dilution of semen (26.44),but the
different no significant between Post-Thawing with
after cooling (28.62)  and after dilution semen has no
significant differences with after cooling.

Abnormality sperms: Results of effect steps of
freezing on abnormality percentage of sperm during
each treatment summarized in Table (3). Post-
Thawing causes significant (p< 0.05)increased in
abnormality percentage comparative with after
dilution semen for all treatment T1 (14.91,
10.50),T2(10.43, 7.97),T3(15.09, 9.25), T4(21.78,
14.78) and T5(14.25, 10.90) alternate, by the same
way, data output in table (3) confirmed that Post-
Thawing causes increase significant (p< 0.05) in
abnormality percentage  comparative with after
cooling for T3(12.75 ),T4(16.87) and T5(10.93),also
after cooling occur more abnormality sperms (p< 0.05)
compare with after dilution for T3, but the differences
no significant between abnormality in Post–Thawing
compare with after cooling inT1(12.91) and T2 (9.10)
and between after dilution with cooling in T1,T2,T4
and T5 (Table 3).Overall mean in Table (3) appear
that the differences significant (p< 0.05) between steps
of freezing ,after dilution (10.68), cooling (12.51) and
Post-thawing (15.15).

Discussion

Effect addition trehalose on individual motility,
dead and abnormality percentage of bull sperms
frozen in liquid nitrogen

It is clear that the concentration of sugar 100mM of
trehalose lead to a significant increase in the
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individual motility and there was also a significant  in
dead and abnormality percentage of the sperms
comparison with control and other concentrations
50mM and 200mM (individual motility),150mM,
200mM (dead) and 50mM,150mM, 200mM
(abnormality). Our finding supports with (Badr et al.,
2010; Hu et al., 2010; Shaikh et al., 2016) reported
that the extender supplemented with 100 mM
Trehalose resulted in the greater sperm motility, at
post-thaw stages of freezing in bovine and buffalo
bulls. Aisen et al.,(2005) and Jafaroghli et al.,(2011)
noticed a better cryoprotective effects and a superior
recovery of post thawing ram spermatozoa with
addition of 3% or 5%glycerol combined with 100 mM
trehalose in the extender. Trehalose has a protective
action related both to osmotic effect and specific
interactions with membrane phospholipids, rendering
hypertonic media, causing cellular osmotic
dehydration before freezing, and decreasing the
amount of cell injury by ice crystallization (Bucak et
al., 2007; Badr et al., 2010). Whilst using 100mM
Trehalose, lower individual motility per cent have
been reported in Karan-Fries bulls (Chhillar et al.,
2012) and in bovine bulls (Hu et al., 2010) at post-
thaw stage of cryopreservation than that of the present
findings in Holstien bulls.

In present study, it was clear that supplementation of
trehalose to the extender improved bovine semen
quality variables. The current findings were in
agreement with many studies and indicated favorable
effects of trehalose on post thaw viability of mouse
(Storey et al., 1998), goat (Aboagla and Terada, 2003;
Bucak and Uysal, 2008), ram (Aisen et al., 2002;
Bucak et al., 2007), boar (Hu et al., 2009; Gutierrez-
Perez et al., 2009), dog (Yildiz et al., 2000;
Yamashiro et al., 2007),bull (Hu et al., 2010).
Moreover current study show that 50mMfavored result
significant (p<0.05) in individual motility   compare
with 200mM diluents and among Tris diluents in dead
percentage.

El-Sheshtawy et al.,(2015)find out that addition of 50
mM trehalose or 100 mM trehalose to Tris have a
beneficial effect in chilling diluted bull semen, but
(Uysal et al., 2007) reported improved individual
motility per cent using 50mM Trehalose in bovine
bulls in comparison with the control groups at post-
thaw stage of cryopreservation. El-Badry et al., (2017)
reported that 50 mM trehalose attained the best
chilling and post thawing semen quality  parameters
and the limited number of available mares, so the
extender containing only 50 mM trehalose either
chilled or frozen was selected to undergo fertility test,

so field fertility data revealed that the inclusion of 50
mM trehalose in semen extender improved the
pregnancy rate of mares inseminated with chilled and
frozen-thawed semen. Similarly, previous studies
revealed that supplementation of semen extender with
trehalose exerted valuable effects on the in vitro (Badr
et al., 2014) and in vivo (Iqbal et al., 2016), fertilizing
potentials of the frozen thawed buffalo spermatozoa
and lambing rate using frozen-thawed ram
spermatozoa (Bucak et al., 2007;Jafaroghliet al.,
2011). Cold shock of stallion sperm during storage at
5Cº was reduced by adding 50 Mm trehalose
(Arifiantini et al., 2013).

A significant improvement in acrosome integrity with
the addition of 50-100 mM trehalose, these results are
in accordance with the previous studies conducted on
bovine and buffalo bull semen (Hu et al., 2010;Cirit et
al., 2013;Iqbalet al., 2016). Another authors shows
that the optimum concentration of trehalose in freezing
extender was 50 mM for rams (Bucak  and Tekin,
2007; Doltiet al., 2016), 100 mM for bulls(Hu et al.,
2010, Shaikh et al., 2016)  and buffalo bulls(Badr et
al., 2010; Reddy et al., 2010; Badr et al., 2014;
Shahba et al., 2016), 250mM for boars ( Gutiérrez-
Pérez et al., 2008;  Gutiérrez-Pérez et al., 2009) and
370 mM for bucks (Aboagla and Terada, 2003), this
lead us to suggest that that the optimum concentration
of trehalose differs among species. The results of the
current study confirmed that the addition of Trehalose
to moderate concentrations have improved the ability
of the sperm to freeze through the increase in
individual motility  and reduce the dead and
abnormality of sperm, these are agreement with
Trehalose has also been reported to improved post-
thaw sperm characteristics in mouse (Story et al.,
1998), dog (Yildiz et al., 2000; Yamashiro et al.,
2007), and boar (Huet al., 2009; Gutiérrez- Pérez et
al., 2009) semen, but failed to improve fertility in
frozen bull (Foote et al., 1993), rabbit (Dalimata and
Graham, 1997).

Aboagla and Terada, (2003) reported that the
substitution of a Tris–citric acid diluents composition
with trehalose only significantly improved sperm
motility, acrosome integrity and membrane fluidity of
Japanese native miniature goat. The positive role of
Trehalose may be due to the positive role of this sugar
when adding to diluents semen. The beneficial effects
of the addition of trehalose to the extender on the post-
thaw motility of mammalian sperm have been reported
in many studies (Molinia et al., 1994; Khalili et al.,
2009; Reddy et al., 2010; Jafaroghli et al., 2011). Also
probably plays a vital role in preventing deleterious
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alteration to the sperm membrane by maintaining the
osmotic pressure of the diluents, acting as a non-
reducing cryoprotectant and providing energy
substrate for the sperm cell during equilibration,
cryopreservation and post-thawing (Chen et al.,1993;
Liu et al., 1998; Uysal and Bucak, 2009).

Trehalose, when added in hypertonic condition
showed a synergic effect with glycerol and prevented
intracellular ice crystal formation (Gutierrez et al.,
2009; Najafi et al., 2013). Trehalose is not an
antioxidant and has been shown to have a protective
effect on the deleterious effects of low temperature on
the membranes of bulls (Chen et al., 1993; Woelders
et al., 1997; Uysal et al., 2007; Sariozkan et al., 2009;
Hu et al., 2010), mice (Storey et al., 1998), rams
(Lopez-Saaz et al., 2000; Aisen et al., 2002; Bucak
amd Tekin, 2007; Bucak et al., 2007; 2008; Uysal and
Bucak, 2009; Nur et al., 2010; Cirit et al., 2013; Najafi
et al., 2013), buffalo (Reddy et al., 2010), boars
(Funahashi and Sano, 2005; Gutierrez-Perez et al.,
2009; Hu et al., 2009), dogs (Yildiz et al., 2000;
Yamashiro et al., 2007; Michael et al., 2007; Martins-
Bessa et al., 2009), rabbits (Dalimata and Graham,
1997; Kozdrowski, 2009) and goats (Aboagla and
Terada, 2003; Atessshin et al., 2008; Khalili et al.,
2009; Tuncer et al., 2013).

The current study found that the addition of Trehalose
led to a significant(P<0.05) decrease in the percentage
of  dead sperms during the various stages of freezing
and this may be due to its ability to increase in
membrane fluidity resulting from the depression of
membrane transition temperature, allowing the sperm
membrane to endure low-temperature effects (Aboagla
and Terada, 2003) and improved sperm membrane
integrity, sperm viability and post-thaw fertility (Aisen
et al., 2002; Bucak and Tekin, 2007). Trehalose, acts
as non-permeating cryoprotectant which causes
dehydration of sperm due to the osmosis of water, due
to this mild dehydration, sperm have low water
content which results in reduced intracellular ice
crystal formation,this might be the reason for
improved post-thaw sperm viability of frozen-thawed
sperm, diluted with Trehalose in semen extender
(Chhillar et al., 2012).Addition Trehalose aid to
decrease abnormality in present study may be it was
provides effective protection for phospholipid
membrane of sperm head (Aisenet al., 2000; Aisen et
al., 2002;  Aboagla and Terada, 2003; Matsuoka et al.,
2006; Farshad and Akhondzadeh, 2008)and it has
stabilizing effect on both cellular protein and plasma
membrane (Aboagla and Terada, 2003) and reducing
the cell injury by ice crystallization (Molinia et al.,

1994). Previous researches have shown Trehalose has
ability to protect membrane protein deformation
caused by temperature changes in spermatozoa (Hami
and Molla Hoseyni, 2011).Concentration of 50-100
mM Trehalose in semen extender significantly
increases the number of spermatozoa with intact
plasma membrane after thawing bull and buck semen
( Hu et al., 2010, Atessahin et al., 2008).Furthermore,
it has the antioxidative property at lower doses and
protects the spermatozoa by reducing lipid
peroxidation (Chen and Haddad, 2004; Tuncer et al.,
2013).

Antioxidative and cryoprotective effects of additives
such as trehalose, which improve sperm function, such
as motility, membrane integrity, endogenous
antioxidant activities and fertilizing ability, have been
demonstrated in various species (Bucak et al., 2013).
In the same time present study confirmed that
200mMTrehalose show deleterious in individual
motility, dead and abnormality percentage,agreement
with Hu et al., 2010 (bull),El-Sheshtawy et al., 2015
(buffalo) and El-Badry et al., 2017 (horse).

The negative results of the 200mM trehalose shown in
the current study may be due to the addition of sugar
by this concentration lead to a rise in diluted
osmolarity, resulting in a decrease in the individual
motility and increase dead and abnormality
percentage, Spermatozoa motility is susceptible to
extracellular osmolarity(Aisen et al., 2002; Bucak et
al., 2007; Hu et al., 2009)occurred due to high
osmolarity of the extender with latter concentration
being deleterious to the sperm cells which were the
osmolarity of the solution used in extender preparation
influences post-thaw sperm characteristics, This is in
confirmation with ram (Aisen et al., 2002) where 200
and 400 mOsm trehalose showed negative influence
on post-thaw motility and plasma membrane integrity.
Trehalose concentration at more than 100 mM did not
improve the post-thaw sperm quality of bull (Hu et al.,
2010) and ram (Uysal  and Bucak, 2009). The
mechanism of this negative influence of high trehalose
concentration is not clearly understood; but higher
doses may change the media hypertonic and therefore
increase the external pressure on sperm and altering
cell architecture by membrane protein denaturation,
lipid phase transitions and reducing membrane fluidity
(Ahmad et al., 2013). Higher concentrations of
trehalose increased semen viscosity leading to
decreased sperm motility by suppressing sperm
flagella movement that was partially recovered by
diluting the freezing solution (Woelders et al.,1997).
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Effect steps of freezing on individual motility, dead
and abnormality of bull sperms frozen in liquid
nitrogen

The freezing process negatively affects (P < 0.05) the
sperm parameters (individual motility, dead and
abnormality), agreement with (ÜSTÜNER et al.,
2015). But the current study revealed that this effects
were changes from treatment to another’s,it means
there is interaction between effect  steps of freezing
and  addition Trehalose to Tris diluents of bull
spermatozoa, however, overall, this effect was lower
when the 100mMtrehalose was added  to this diluents.
These effects were also observed in the studies of
Barbas and Mascarenhas, (2009) and Dorado et al.,
(2009).The kidding rate after artificial insemination
with frozen and thawed semen is poorer than with
fresh or chilled semen ( Batista et al., 2009), but most
properly freezing and thawing procedures  had
negative effects on motility and acrosome integrity
(ÜSTÜNER et al., 2015).

Hussain et al.,(2016) reported that significant decrease
in individual motility and increase in dead and
abnormalities percentage for both poor and good
ejaculate during different steps, dilution, cooling and
freezing of bull semen, this might be attributed to the
fact that lactic acid which produced as an end product
of sperm metabolism, resulting in harmful lowering of
PH which exerts toxic effect on sperm cell (Ball and
Peter, 2004). The considerably reduced values for
sperm motility, viability, morphology, and plasma
membrane/acrosome integrity observed after
cryopreservation of semen over fresh or prefreeze
stage (Chaudhari et al., 2015).

In conclusion: The addition of 100 mMtrehalose to
TFEG diluents  had their benefits on freezing-thawing
bull semen for artificial insemination center-Iraqi.A
steps of freezing process (dilution, cooling and Post-
Freezing) was detrimental to bull  sperm properties,
but  this effect was less when adding 100Mm trehalose
to the diluents.
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