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Abstract  

This study was done on pooled semen ejaculates of three groups of rams, Arabi, Najdi and their crosses 

collected by artificial vagina, semen was evaluated before dilution and after thawing from freezing for 

one month. Dilution of ram’s semen was done by Tris extender as a standard diluents and its semen 

parameters was evaluated compared with parameter of extenders after addition of glycine and cysteine 

amino acids. Then all spermatozoa of all diluents were in vitro activated using CO2 incubator for one 

hour after addition of pentoxiphilline. Also a new seminal diluents was used which is 5% of beet pulp 

juice of pH 7. Results revealed that dilution with extender having amino acids have significantly better 

results than Tris standard extender. Also in vitro activation after addition of pentoxifilline gave same 

results. It is obvious that glycin extender had the better results followed by cysteine extender then Tris 

standered extender and lastly the extender of beet pulp juice.  

Keywords: Extender, Rams spermatozoa, Amino acid, Beet pulp. 

Introduction  

Cryopreservation induces partially damage 

to sperm membrances [1,2] which may 

decrease sperm motility, viability and 

fertilization rate after artificial insemination 

[3].Damage during cryopreservation has been 

attributed to cold shock, ice crystals 

formation, oxidative stress, cryoprotectant 

toxicity, osmotic changes and lipid protein 

reorganization within the cell membrane 

[4,5].  

It is suggested that membrane is thought to 

be a primary target of chilling or freezing 

damage in cells [6]. Mammalian sperms 

characteristically contain high concentration 

of poly unsaturated fatty acids in their 

membranes and they lack a significant 

cytoplasmic component containing 

antioxidants.  

Therefore sperm cells are highly susceptible 

to lipid peroxidation by free radicals such as 

H2O2 [7]. Which lead to the structural 

damage of sperm membranes during the 

freezing-thawing process [8]. It is well known 

that ram sperms have a higher poly 

unsaturated/ saturated fatty acid ratio.  

This can make the ram sperms more 

sensitive to cold shock and peroxidative 

damage than those of other species with 

subsequent loss of membrane integrity of the 

acrosomal region and impaired cell function 

[9] .Based on this information the 

composition of extenders and suitable 

cryoprotectants seems to play an important 

role for successful semen cryopreservation 

[10]. 

Therefore in recent years different 

antioxidants have been used to protect 

spermatozoa from the deleterious effects of 

cryopreservation and free radicals are 

eliminated by antioxidant  systems [11].Since 

the discovery of the biological effects of amino 

acids in prevention of cell damage during 

freezing stress numerous studies 

investigated their protective effects on 

different types animal cells against freezing 

damage including sperms [12].  

Furthermore  after the detecting of several 

amino acids in seminal plasma such as 

(cysteine, glycine, proline and histidine) they 

used successfully as cryoprotectants to 
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cryopreserve spermatozoa of many 

mammalian species [13] .However by which 

mechanism these amino acids components 

protect spermatozoa during freezing-thawing 

process have not clearly understood and are 

still unclear; therefore, based on the 

presented results of these investigations and 

few studies about the role of amino acids on 

ram spermatozoa quality after freezing and 

thawing. 

So one of the main aims of this study was to 

study the effect of certain concentrations of 

glycine and cysteine on freeze ability of Arabi 

and Najdi ram spermatozoa in addition to 

spermatozoa of their crosses compared with 

standard extender which is the Tris. On the 

other hand sperm motility stimulant 

substance was  used in the culture media for 

in vitro sperm activation after thawing from 

one month freezing .Sperm motility 

stimulant used was pentoxiphylline which as 

aphosphodiestrase inhibitor of the 

methyixantine group. It inhibits the break 

down at cyclic a denosine monophosphate 

(cAMP) which is known to play a central role 

in sperm motility [14].  

In general pentoxiphylline has been reported 

in preserving [15, 16]. Appropriate use at 

cryoprotectants before and after 

cryopreservation refers to have the biggest 

impact on preventing sperms fragmentation 

thus improving sperm cryosurvival rates. 

Therefore also the objective of this study is to 

examine the effects of in vitro addition of 

pentoxiphylline after thawing of freezing 

rams spermatozoa diluted with extenders of 

glycine and cysteine compared with thawied 

frozen semen with Tris extender. 

Material & Methods  

This experiment was performed on several 

semen samples collected once weekly from 

twelve rams divided as three groups. The 

first group included four Arabi ram; the 

second group included four Najdi rams and 

the third group included four cross rams 

(Arabi×Najdi).Those rams were found in the 

animal farm of college of agriculture, 

university of Basrah. All rams are 3 to 4 

years of age and 60-65 kgs body weight each. 

They are of good size and high tolerance to 

harsh environment. The animals were kept 

under natural photoperiod and nutritional 

levels were adjusted to meet maintenance 

requirements; they had free access to salt lick 

and fresh water. Semen was collected by 

artificial vagina of sheep and goats from all 

rams of each group and pooled independently 

and directly evaluated then diluted by three 

types of extender as follows: 

Extender No.1 composed of the following 

materials: 

Tris(hydroxyl methyl amino methane 

merck.(Germany)3.07 gm, citric acid1.64 gm, 

fructose 1.26 gm, egg yolk  2.5 ml, 

gentamycine 0.5 ml g, glycerol 0.5 of 8%  and 

distilled water 100 ml. 

Extender No. 2 composed of the following 

materials: 

All material of extender No 1 in addition to 

16.89 gm glycine amino acid. 

Extender No.3 composed of all materials of 

extender No.1 in addition to 12.12 gm 

cysteine amino acid (in concentration of  5 

millimole). 

Semen Collection and Evaluation 

Semen was collected once a week for 8 weeks 

from the mentioned fertile rams that had 

been trained to serve an artificial vagina (42-

43C°). The prepuce was wiped clean prior to 

collection to prevent contamination of the 

semen. Semen was collected in the morning 

and transported to the laboratory at 

37C°within 10-15 minutes and placed in a 

water bath at 37C°. Ejaculates were 

evaluated for volume (ml) sperm 

concentration (X109 sperm /ml) massive 

activity; individual motility (% diluted with 

normal saline) viability % (using eosin 

nigrosin staining) and morphological normal 

and at spermatozoa %.  

Only semen samples with adequate motility 

and concentration were used for 

cryopreservation. To evaluate motility and 

progressive motility a sample of diluted 

spermatozoa was placed under a cover slip in 

the center of pre-warmed (37C°) slide and it 

was transferred to microscope stage and 

subjectively assessed (X400 

magnification).The rate of motility and 

progressive motility was determined in 

percentages. Viability was performed using a 

modification of the eosin-nigrosin stain 

procedure described by [17]. A mixture of 10 

ml of diluted spermatozoa and 10 ml eosin-

nigrosin stain was smeared on a slide and 

allowed to air dry in a dust free environment.  
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Two hundred spermatozoa from different 

microscopic fields were examined under 

bright-field microscopic using 400X objective 

and the number of non stained (viable) and 

stained (non-viable) spermatozoa was 

counted. The experiment was designed to 

investigate the influence of the different four 

mentioned extender on cooled (before 

freezing) and on frozen thawed spermatozoa 

of the 3 different ram groups, and then 

studying the effect of activation of the frozen 

thawed spermatozoa of all used extenders in-

vitro after addition of pentoxiphylen to them. 

Semen sample were pooled and diluted 1:4 

with the prepared extenders.  

Then extended semen samples were 

packaged in 0.5 epindrof tubes. Those tubes 

were kept at 5 C° for 4 hours for 

equilibration. After equilibration time, the 

cooled samples were then held 4-5 cm above 

the surface at the liquid nitrogen for 10 

minutes before being plunged in to liquid 

nitrogen for storage (-196 C°). After a month 

of storage the frozen-thawed semen were 

assessed for progressive motility; viability, 

morphological abnormalities percentages 

were calculated. The cryopreservation added 

to the extenders. The thawing was done after 

one month of cryopreservation [18]. 

Preparation of Pentoxifylline 

Pentoxifylline was prepared by dissolving 10 

mg of PX powder (sigma USA) in 10 ml of 

phosphate puffer (PBS) (0.1) then stirring 

until dissolve [19].Mixing 5 ml of Px prepared 

above with each used extender to obtain 10 

ml Px. This concentration was prepared 

under sterile condition and using Millipore 

filter.  

After one month of cryopreservation-the 

thawing process was done as mentioned 

above and each sample after thawing was 

divided into 2 parts first part activated with 

the same medium of dilution without 

pentoxifylline the other part was activated by 

adding pentoxifylline to the extender 

medium. The two parts then were kept in 

CO2 incubator for one hour at 38 C° and 5% 

humidity after that evaluation of each 

sample was done as before freezing. 

Statistical Analysis  

The data was entered and analyzed using 

SPSS 16. Version software (statistical 

package for social science).  

The significant difference in mean values of 

studied  parameters was assessed by 

applying ANOVA and least significant 

difference (LSD) and p-value of less than  

0.05 was considered significant.  

Results  

Microscopic seminal characteristics in 

primary evaluation included individual 

motility percentage, a live sperm percentage, 

dead sperm percentage and abnormal sperm 

percentage of each of Arabi,  Najdi and their 

crosses rams were presented in table 1,2 and 

3.those results showed that the four 

characteristics mentioned  above were 

significantly differed between the three 

extenders used in the three rams groups and 

it was clear that the best extender which 

gave better sperms characteristics was 

extender with glycine followed by extender of 

cysteine when those two amino acids were 

added to the Tris buffer extender.  

Those three Tables (1,2,3) shows the effects 

of supplementation of baic tris extender with 

glycine and cysteine amino acids on cooled 

rams (Three types) spermatozoa. The results 

indicated that addition of those two amino 

acids to the basic Tris extender increased 

significantly (p<0.05) the sperm individual 

motility, viability and decrease sperm 

abnormality.  

Results in Tables (4.5 and 6) showed the 

effects of those amino acids on post thaw 

semen characteristics after one month of 

freezing. Those results indicates presence of 

significant differences (p<0.05) in assessed 

parameters by adding glycin and cysteine 

amino acids to tris extender also results 

showed their cryoprotection profiles which is 

clear and well  when certain amino acid  

added to it.  

It is also clear that glycin and cysteine 

extenders significantly (p<0.05) decreased 

percentages of abnormal sperm of all types of 

rams in this study in frozen-thawed samples. 

The results of the present study indicated 

that glycine was more effective for 

preservation motility than cysteine and tris. 

Concerning total abnormality all with amino 

acid treatment level were decreased 

significantly.  

Also results in tables 7;8 and 9 showed a 

clear significant improvement in active 

sperm motility of all ram breeds spermatozoa 
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was notice after in vitro activation either 

without or with pentoxifilline, whereas 

results with pentoxifilline was clearly better 

than without pentoxifilline in all extenders 

used either of amino acid extenders or tris 

extender. This improvement due to activation 

is better than results of before 

cryopreservation. Activation of cryopreserved 

semen in vitro caused significant increase in 

the motility due to treatment with 

pentoxifilline compared to the results of 

before cryopreservation and after in vitro 

activation of control media (tris) extender. 

 

Table 1: Effect of diluents on semen characteristics of Arabi rams before freezing 

Semen characteristics 

Diluents 
%individual 

motility 
%Alive sperms %Dead sperms %Abnormal sperms 

Tris 63.58±2.6 A 80.5±1.9  A 9.74±0.1  A 8.4 ±3.2   A 

Glycine 63.58±2.6 A 81.4±1.6  B 9.29±0.2  B 8.4 ±0.3   B 

Cystine 62.97±1.9 B 80  ±1.8   C 9.84±0.3  C 8.75±0.4  C 

LSD 1.5 1.12 0.25 0.32 

  

Table 2: Effect of diluents on semen characteristics of Najdi rams before freezing 

Semen characteristics 

Diluents 
%individual 

motility 
%Alive sperms %Dead sperms %Abnormal sperms 

Tris 73.7±1.9  A 86.9±1.7  A 8.23±0.1  A 6.7 ±0.2  A 

Glycine 76.1±2     B 88.1±2.1  B 7.9 ±0.2  B 6.1 ±0.3  B 

Cystine 74.1±2.5  C 86.4±2.3  C 8.3±0.3   C 6.6 ±0.4  C 

LSD 2 1.8 0.7 0.4 

 

Table 3: Effect of diluents on semen characteristics of Cross Arab X Najdi rams before freezing 

Semen characteristics 

Diluents %individual 

motility 

%Alive sperms %Dead sperms %Abnormal sperms 

Tris 69.14±2.3  A 80.1±2.1   A 9.02±0.2  A 7.57±0.3  A 

Glycine 71.82±2.7  B 83.92±2.6 B 8.73±0.1  B 7.32±0.1  B 

Cystine 68.35±2.2  C 82.6±2.1   C 9.12±0.3  C 7.67±0.2  C 
LSD 2.1 2.2 0.5 0.3 

 
Table 4: Effect of diluents on semen characteristics of Arabi rams after a month of freezing 

Semen characteristics 

Diluents 
%individual 

motility 
%Alive sperms %Dead sperms %Abnormal sperms 

Tris 57.18±1.7  A 77.67±1.8  A 10.44±0.5  A 9.82±0.5  A 

Glycine 59.82±2.3  B 78.65±2.4  B 10.06±0.5  B 9.44±0.4  B 

Cystine 56.99±2.1  C 77.62±2.2  C 10.59±0.3  C 10±0.4     C 

LSD 2.1 1.2 0.5 0.4 

 

Table 5: Effect of diluents on semen characteristics of Najdi rams after a month of freezing 

Semen characteristics 

Diluents %individual 

motility 

%Alive sperms %Dead sperms %Abnormal sperms 

Tris 69.23±3.5  A 84.87±4.6  A 9.13±1.3  A 7.48±1.2  A 

Glycine 71.39±3.3  B 86.1 ±3.6   B 7.82±3.2  B 7.02±3.5  B 

Cystine 69.02±3.8  C 84.45±3.9  C 9.34±1.1  C 7.52±1.2  C 

LSD 1.4 1.2 0.8 0.5 

 

Table 6: Effect of diluents on semen characteristics of Cross ( Najdi X Arabi) rams after a month of  freezing 

Semen characteristics 

Diluents %individual 

motility 

%Alive sperms %Dead sperms %Abnormal sperms 

Tris 65.18±2.6  A 80.58±2.7  A 9.73±0.9   A 8.59 ±0.8   A 

Glycine 66.55±2.9  B 82.04±2.8  B 9.4 ±0.7    B 8.22 ±0.6   B 

Cystine 64.6 ±3.1   C 80.1±3.2    C 9.82±0.4   C 8.67 ±0.7   C 

LSD 1.4 1.5 0.3 0.2 
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Table 7: Activation of Arabi rams Spermatozoa using same diluents with pentoxyphyline after thawing 

from one month freezing 

Percentages of individual sperm motility 

Diluents Before freezing After freezing After activation LSD 

Without Px With Px 

Tris 62.6±1.5 Aa 56.5±1.8 Ab 66.1±1.9 Ac 75.2±1.7 Ad 5.5 

Glycine 65.9±2.5 Ba 59.1±2.3 Bb 68.9±2.4 Bc 78.3±2.6 Bd 5.2 

Cystine 80.1±2.9 Da 56.9±2.8 Cb 65.1±3.1 Cc 75.2±3.4 Cd 5.9 

LSD 2.5 2.2 2.5 2.6  

Capital letters clarify the differences that are statically significant at 0.05 levels vertically  

Small letters identify the differences which are significant at 0.05 level horizontally 

 

Table 8: Activation of Najadi rams Spermatozoa using same diluents with pentoxyphyline after thawing 

from one month freezing 

Percentages of individual sperm motility 

Diluents Before freezing After freezing After activation LSD 

Without Px With Px 

Tris 73.7±1.8 Aa 66.2±1.6 Ab 76.3±1.7 Ac 84.5±1.5 Ad 5.1 

Glycine 76.1±2.1 Ba 71.4±2.3 Bb 82.2±2.4 Bc 90.1±2.6 Bd 4.2 

Cystine 74.1±2.1 Da 69.1±2.4 Cb 79.2±2.7 Cc 87.2±2.8 Cd 4.3 
LSD 2.3 2.7 2.1 2.2  

Capital letters clarify the differences that are statically significant at 0.05 levels vertically  

Small letters identify the differences which are significant at 0.05 level horizontally 

 

Table 9: Activation of cross rams Spermatozoa using same diluents with pentoxyphyline after thawing 

from one month freezing 

Percentages of individual sperm motility 

Diluents Before freezing After freezing After activation LSD 

Without Px With Px 

Tris 68.14±2.4 Aa 64.18±2.1Ab 72.12±2.6 Ac 82.3±2.3 Ad 3.1 

Glycine 71.8±3.1 Ba 66.6±3.2 Bb 77.7±3.4 Bc 86.6±3.6 Bd 3.8 

Cystine 68.4±3.7 Ca 64.6±3.5 Cb 73.7±3.7 Cc 83.8±3.4 Cd 3.9 
LSD 2.2 1.5 2.6 2.7  

Capital letters clarify the differences that are statically significant at 0.05 levels vertically 

Small letters identify the differences which are significant at 0.05 levels horizontally 

 

Discussion  

The aim of cryopreservation is to gain a high 

number of post –thawing survival normal 

sperms, but there are many factors during 

cryopreservation process which can affect the 

post- thawing outcome [20]. Therefore, 

various methods of cryopreservation 

including technical aspects of freezing and 

thawing sperms and of preparing 

cryopreservation media which have been 

evaluated for their effects on post thawing 

sperm quality [21] but currently.  

The standard methods for freezing-thawing 

semen which will optimize sperm recovery 

have not been firmly established yet. 

Concerning cryopreservation of rams 

spermatozoa, various extenders have been 

described [22] but there are few reports on 

the effects of the amino acids on the post-

thaw motility and viability of ram 

spermatozoa [23]. 

Demonstrated that the addition of low 

concentration of proline and glycine to 

medium containing egg yolk and glycerol 

improved the motility of ram spermatozoa 

[24].Presented the positive effects of cysteine 

on motility. The results of this study 

demonstrated that the supplementation of 

tris extender with glycine and cysteine 

caused improvements in the frozen the froze-

thawed characteristics of spermatozoa such 

as motility, viability significantly. These 

observations were in agreement with the 

finding of [24] for ram spermatozoa and [25] 

for goat sperms [13]. 

Concluded that addition of 25 Mm glutamine, 

glycine and 5 Mm cysteine in conventional 

freezing medium enhanced post-thaw 

motility of buffalo bull semen. Furthermore 

our results indicated that addition of used 

amino acids caused better results in all three 

types of ram groups used in this study. These 

results were in agreement with the finding of 

[26], the authors reported that 5-15 mm 

amino acids improved significantly sperm 

motility of frozen-thawed goat spermatozoa.  

However the exact mechanism of sperm 

protection by amino acids has not been 

understood and remains unclear. Areport by 

[27] demonstrated that thiol-radicals 

containing amino acids as glycine; cysteine 
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and mercaptoethanol, prevent hydrogen 

peroxide mediated loss of sperm motility in 

frozen-thawed bull an a buffalo semen 

.however, [28, 29] reported that 50 Mm 

glycine significantly improved sperm motility 

in cooled and frozen-thawed striped bass 

spermatozoa, also [30] found that 

cryopreservation caused significant decrease 

in progressive motility just like results of this 

study.  

The same observations were reported by [31, 

18]. The decrease in certain sperm 

parameters may result from both freezing 

and thawing which may inflict irreversible 

injury on proportion of spermatozoa [32]. 

Then after lipid peroxidation can lead to a 

decline in sperm motility, viability [33].  

It has been shown that reactive oxygen 

species (ROS) production impacts membrane 

fluidity and the recovery of motile, viable 

spermatozoa after cryopreservation. More 

over the process of cryopreservation can 

reduce the antioxidant activity of the semen 

fluid making spermatozoa more vulnerable to 

ROS. Induced damage [34].Also results 

showed that addition of Px to all used 

extenders in this study especially to media of 

amino acids gave best results of in vitro 

sperm activation of cryopreserved rams 

spermatozoa regarding motility, viability and 

number of abnormal sperms. This result may 

be caused by synergism effect of Px with 

amino acids as earlier mentioned that Px 

action to inhibit the phosphodiesterase 

enzyme leading to increase of cAMP which 

may lead to increase motility of sperm [35]. 

After activation of cryopreserved sample can 

be explained by the interaction of Px with the 

lipid content of the sperm cell membrance 

which contains a high proportion of 

polyunsaturated fatty acids.  

This interaction of Px with polyunsaturated 

fatty acids will positively affect to decrease 

the production of lipid peroxidation which is 

the source of ROS [36].  

The author explained that Px may affect 

positively on the increase in the motility 

during activation may lead to decrease in 

abnormal cells and absence in leukocytes and 

any harmful  cells that may generate ROS 

can be generated spermatozoa and leukocytes  

[37] Px has been oxygen free radical 

scavenging capacity. It has been concluded 

that post –thaw cAMP concentration in 

spermatozoa were found to be three times 

lower than freeze concentration in the same 

sample. 

 

References  

1. Watson PF (2000) The causes of reduced 

fertility with cryopreserved semen. Anim. 

Reprod. Sci., 61: 481-492. 

2. Moore AI, EL Squires, JK Gaham (2005) 

Adding cholesterol to stallion sperm 

plasma membrane improves cryosurvival. 

Cryobiology, 51: 241-249 

3. Matyasoka S, PAPP G, Kovacs Balogh, 

Rajczy K (2005) Intro cytoplasmic sperm 

injection with motile and immotile frozen-

thawed testicular spermatozoa. J. 

Andrologia., 37: 25-28. 

4. Bailey JL, JF Bilodeau, N Cormier (2000) 

Semen cryopreservation in domestic 

animals: adamaging and capaciting 

phenomenon. J. Androl., 21: 1-7. 

5. Purdy PH, MH Fox, JK Graham (2005) 

The fluidity of chine hamster ovary cell 

and bull sperm membrane after 

cholesterol addition. Cryobiology, 51: 102-

112. 

6. Morris GI, A Clarke (1981) Effect of low 

temperature on biological membrances. 

New York, Academic, 241-377. 

7. Gadella BM, R Rathi, J-F-H-M Brouwers, 

TAE Stout, B Colembrander (2001) 

Capacitation and the acrosome reaction in 

equine sperm. Anim. Reprod. Sci., 68: 249-

265. 

8. Sinha MP, AK Sinha, B K Sing, PL Prasad 

(1996) The effect of glutathione on 

motility, enzyme leakage and fertility of 

frozen goat semen. Theriogenology, 41: 

237-243. 

9. Aitken RJ, H Fisher (1994) Reactive 

oxygen species generation and human 

spermatozoa: The balance of benefit and 

risk. Bio- assay, 16: 259-267. 

10. Curry MR, JD Millar, PF Watson (1994) 

Calculation optimal cooling rates for Ram 

and Human sperm cryopresrvatives fail to 

confirm with empirical Observations. Biol-

Reprod., 51: 1014-1021. 



Bushra F. Hassan| Journal of Global Pharma Technology | 2020| Vol. 12| Issue 06 |232-239 

©2009-2020, JGPT. All Rights Reserved                                                                                                                                           238 

11. Baumber JB, A Ball, CG Gravance, V 

Medina, MCG Davis-Morel (2000) The 

effect of reactive oxygen species on equine 

sperm motility, viability, acrosomal 

integrity, mitochondrial membrane 

potential and membrance lipid 

peroxidation. J-Androl., 21: 895-902. 

12. Ali Al Ahmad MZ, G Catagnon, L Amirat-

Briand, M Moussa, D Tainturier, M Anton, 

F Fieni (2008) Use of glutamine and low 

density lipoproteins isolated from egg yolk 

to improve buck semen freezing Reprod. 

Domest-Anim., 43: 429-436. 

13. Sheshtawy RI, GA El-Sisyand WS El-

Nattat (2008) Use of selected amino acids 

to improve buffalo bull semen 

cryopreservstion. Global Vet., 2: 146-150. 

14. Al-Dujaily SS, Al-Shammary R (2008) 

Effect of certain additives to tris solution 

for Maintenance of human semen during 

cryostorage. J. Univ. Karbala, 13: 106-112. 

15. Khalili MA, Vahidi S, Fakkah-Zadeh H 

(2001) The effects of pentoxifilline on 

motility of spermatozoa from 

asthenozoospermic samples: fresh 

ejaculates, cryopreserves ejaculats, 

epididymal and testicular. Mid-East. 

Fertil. Soc. J., 6: 144-151. 

16. Matsuoka T, H Imai, H Kohno, Y Fukui 

(2006) Effect of bovine serum albumin and 

trehalose in semen diluents for 

improvements of frozen-thawed ram 

spermatozoa. J. Reprod.  Dev., 52: 675-683. 

17. Evans G, WMS Maxwell (1987) Salamons 

artificial insemination of sheep and goats. 

University press, Sydney NSW, Australia. 

18. Al- Dujaily SS, Al-Delfy MS, Al-Faisal AH 

(2013) Effect of pentoxifilline and 

Glycyrrhaziz glabra activation on 

cryopreserved epididymal sperms. IJEIR., 

3(5): 24-30. 

19. Tegada RI, Mitchel JC, Norman A (1984) 

A test for the practical Evaluation of male 

fertility by Acridine orange fluorescence. 

Fert. Steril., 42: 87-91. 

20. Eiman ME, T Terada (2004) Trehalose 

enhanced fluidity of the goat sperm 

membrance and its protection during 

freezing .Biol- Reprod., 69: 1245-1250. 

21. Farshad A, B Kalili, P Fazeil (2009) The 

effect of different concentrations of glycerol 

and DMSO on viability of Markhoz goat 

spermatozoa during different freezing 

temperatures steps. Pak. J. Biol-Sci., 12: 

239-245 

22. Salamon S, WM Maxwell (2002) Storage of 

ram semen. Anim. Reprod. Sci., 62: 77-111. 

23. Scanchez-Partidata LG, WM Maxwel, LG 

Paleg, BP Setchel (1992) proline and 

glycine betaine in cryoprotective diluents 

for ram spermatozoa. Rep. Fertil. Dev., 4: 

113-118. 

24. Buck MN, A Atessahin, Y Abdurrauf 

(2008) Effect of antioxidant and oxidative 

stress parameters on ram after the freeze-

thawing process. Small. Rumin. Res, 75: 

128-134. 

25. Kundu CN, Das GC Majumdar (2001) 

Effects of amino acids on caudal 

epididymal sperms cryopreservation using 

a chemically defined model system. 

Cryobiology, 41: 21-27. 

26. Atessahin AMN, Bucak PB Tuncer, M 

Kizil (2008) Effects of antioxidant 

additives on microscopic and oxidative 

parameters of Angora goat semen 

following the freeze –thawing process. 

Small. Rumin. Res., 77: 38-44. 

27. Bilodeau F, S Blanchette, IC Ganong, MA 

Sirad (2001) Thiols prevent H2O2 mediated 

loss of sperm motility in cryopreserved 

bull semen. Theriogeuology, 56: 275-286. 

28. Li YW, Si X Zhang, A Dinnyes, W Ji (2003) 

Effects of amino acids on cryopreservation 

of cyanmolgus monkey (Macaca 

Fascularis) sperms. Am. J. Primatol., 50: 

159- 165. 

29. He S, LC Woods (2003) Effect of glycine 

and alanine on short term storage and 

cryopreservation of striped bass (Morone 

saxatilis) spermatozo. Cryobiology, 46: 17-

25. 

30. Al-Dujaily SS, Mohamed Ali SM (2015) 

DNA normality after In vitro preparation 

with pentoxifilline and Glycyrhazia glabra 

of cryopreserved human sperms. World. J. 

Pharma-Res., 4(4): 1815-1828. 

31. Mossad H, Morshedi M, Toner JP, 

Oehninger S (1994) Impact of 

cryopservation on spermatozoa from 

infertile men implication for artificial in 

emanation. Arch. Androl., 33: 51-57. 

32. Giraud MN, Motta C, Boucher D, Grizard 

G (2000) Membrane fluidity predicts the 

outcome of cryopreservation of human 



Bushra F. Hassan| Journal of Global Pharma Technology | 2020| Vol. 12| Issue 06 |232-239 

©2009-2020, JGPT. All Rights Reserved                                                                                                                                           239 

spermatozoa. Hum. Reprod., 15: (10): 

2160-2164. 

33. Borges EJ, Rossi LM, Locambo V, De 

Freites (2007) Fertilization and pregnancy 

outcome after intra crytoplasmic injection 

with fresh or cryopreserved ejaculated 

soermatozoa. Fert. Steril., 87 (2):316-320. 

34. AL-Dujaily SS, Al-Ani IA (2009) Artificial 

insemination outcome following washing 

the cervix and uterus with pentoxifilline. 

Middle East fertility society (MEFS) 4th 

annual scientific congress Egypt-Cairo. 

35. Malik K (2010) In vitro sperm activation 

for asthenospermic semen by using 

progesterone pentoxifilline and 

Glycyrrhazia glatra extraction. The 

institute of embryo Res. Infertility. 

Treatment. Al Nahrain Univ,. 

36. Baker MA, Krutskikh A, Aitken RJ (2003) 

Biochemical intities involved in reactive 

oxygen species generation by human 

spermatozoa. Protoplasma, 221: 145-151. 

37. Henkel R, Kierspel E, Stalf T (2005) Effect 

of reactive oxygen species produced by 

spermatozoa and leukocytes on sperm 

functions in non-leukocytospermic 

patients. Fertil. Steril., 83: 635-642. 

 

 


