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Abstract 
Objective of study to display the differences between the some semen characteristics of imported and 
frozen of artificial insemination center-Iraqi straws and evaluate the bacterial contamination in these are 
straws. This study was carried out on two types of frozen semen straws samples storage in liquid 
nitrogen: Frozen bull semen straws samples imported from, Holland, Germany and U.S.A. ( from local 
market in Iraq) and Frozen bull semen straws samples production from three Holstein bulls used in 
artificial insemination center of Abou-Ghareeb western of Baghdad. After 48 hours of storage, thawing is 
achieved by placing the straw into a water bath at 37 ˚C for 30 seconds, then straw was cut from both 
sides and the first drop of semen was excluded while the second drop was evaluated for the percentages 
of motility, dead, abnormalities and concentration of sperms in each straws. In addition to bacteriological 
evaluation whether counting, isolation. Results revealed that the average individual motility percentage 
of sperm was significantly different between all straws which production from AI.center or imported. 
Also individual motility percentage of sperm for A.I.center straws more significantly <0.05 than straws 
imported from Holland, Germany and U.S.A, and individual motility percentage of sperm in straws 
imported from for Holland increase significantly <0.05 than Germany and U.S.A. The percentage of 
dead sperms for U.S.A straws and Germany straws different significantly <0.05 compared with 
Holland straws and all straws which production from all bulls for A.I.center. Present study arise that 
percentage of abnormalities sperms for U.S.A straws different significantly <0.05 compared with 
Germany, Holland straws. In addition to individual variation <0.05 in abnormality sperms for straws 
which production from A.I.center, in spite of recorded lowest percentage of abnormal sperms for 
A.I.center straws compared with all imported straws. Concentration of sperms for A.I.center straws for 
all bulls more significantly <0.05 than imported straws. Present study revealed that no isolated any 
bacteria from straws production locally whereas found in imported straws specimens were Streptococcus 
faecalis (16.6%) and Staphylococcus aureus (33.3%) and some gram negative bacteria proteus spp. 
(8.3%). Also there were mixed isolates (Klebsiella spp. and Escherichia coli) 33.3%, (Pseudomonas 
aeruginosa and Escherichia coli) 8.3%.   
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Introduction 
Hallap., (2005). was indicated that the aim of the breeding industry is to identify genetically 
superior bulls and maximize the number of offspring conceived with their semen through 
artificial insemination (AI), thus increasing the dissemination of their genes. Artificial 
insemination (AI) has been a successful technique that is used for the breeding of cattle and 
other domestic animal species around the world [1]. The method is a valuable tool that benefits 
breeders to gain high quality genetic potential from proven bulls [2, 3]. Routinely, semen is 
packaged in straws approximately 0.25 ml or 0.5 ml, pellets and flattend plastic bags for 
freezing and storage. The frozen straws and flattened plastic bags are transported in liquid 
nitrogen for the artificial insemination [4, 5]. However, there is a risk of contamination of semen 
from pathogens during the packaging and storage that can adversely affect the fertility and 
reproductive efficiency [6]. In general, fresh semen or every ejaculate contains some 
nonpathogenic microbial contaminants that are not detrimental for the artificial insemination. 
However, the excessive load of microbial agents may result in infertile mating [7]. The semen 
may get contaminated with pathogenic and non-pathogenic microbial agents during processing 
and storage. These microbial agents gain access to the semen and can transfer serious diseases  
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in recipient farm animals. This may lead to bacteraemia, 
viraemia and local infections in different parts of genital tract 
[8]. According to literature data, the individual 
microorganisms can successfully survive the low-temperature 
storage of semen in liquid nitrogen (-196 ° C), both in semen 
straws, as well as in liquid nitrogen and ice sediment in the 
containers for storage of bull frozen semen [9]. Several studies 
evaluated the contamination of bacterial pathogens such as 
Acinectobacter cacloaceticus, coxiella burnetti, Escherichia 
coli, Flavobacterium species Pantoeau agglomerans, 
Corynebacterium spp, Staphylococcus aureus, Micrococcus, 
Leptospira spp. Histophilus somni, Enterobacter cloacae, 
Brucellasuis, Ureaplasma diversum, Stenotrophomonas 
maltophilia, Enterobactercoccus, Staphylococcus sciuri, 
Chlamydophila abortus and Pseudomonas aeruginosa, in the 
frozen semen of farm animals [8, 10-16]. Another’s study 
isolated samples of Candida albicans in 9 and Citrobacter 
Freundi in 5 of 351 samples of deep frozen bull semen after 
thawing [17]. Abro et al., 2009. examined 100 samples of 
frozen bull semen and isolated seven different bacterial 
species (Acinetobacter, Actinobacillus lignieresii, 
Citrobacter, Microccus luteus, Pseudomonas auruginosa, 
Staphylococcus epidermidis and Staphylococcus intermedius). 
Bielanski et al., 2003. in their work indicated that they 
isolated 13 different bacterial species from deep-frozen bull 
semen which were stored in liquid nitrogen from 6 to 35 
years. [19] in total of 35 samples of liquid nitrogen confirmed 
the presence of microorganisms in 21 samples, and identified 
Citrobacter freundi, Klebsiella oxitoca, Acinetobacter 
braumannii, Acinetobacter Iwoffi, Pseudomonas stutzeri, 
Citrobacter diversus, Citrobacter koseri, Proteus mirabillis 
and Aspergillus sp. The pathogenic bacteria in the ejaculates 
can induce a defect in semen parameters, such as reduce 
sperm count, poor morphology and motility [20]. The presence 
of a variety of microorganisms in semen leads in reduction of 
survival rate and fertility of cells; as a consequence, results in 
nonviable offspring. Therefore the suppression of undesirable 
contaminant microbial activity in breeder semen is a 
mandatory condition for artificial insemination of the 
pedigree stock [21]. Presence of bacteria, fungi and viruses has 
been detected in semen samples that deteriorate semen 
quality, as well as, transmit the pathogen to next generation 
[22]. The role of specific microbes in semen leading to 
reproductive disorder among dairy animals is well 
established, Despite sanitary precautions, several ubiquitous 
and opportunistic microbes find their ways into semen during 
harvesting, processing and storage of semen [23]. A correlation 
was shown to exist between bacterial load and semen quality. 
Increase bacterial load can lead to deterioration sperm 
motility and viability [24]. Moreover it has been reported that 
the frozen semen of the bulls has a higher microbial load [24, 

25] and there is a highly signifycant negative (P<0.01) 
correlation of standard plate count with progressive sperm 
motility [24], live sperm [24, 26] and HOS % [24] both in neat as 
well as cryopreserved semen. Microbes can also have an 
indirect effect on motility of sperms by producing toxins [27, 

28]. The presence of bacteria in extended semen creates 
competition for nutrients [29], and also results in the 
production of metabolic byproducts that may harm the 
spermatozoa. In addition, some bacteria contain 
lipopolysaccharides (LPS) in their cell walls which are 
released when they die; these LPS also cause damage to 
spermatozoa. The presence of contaminant bacteria in 

extended boar semen is associated with a decrease in sperm 
motility and viability [29, 30]. Moreover, bacteria may cause 
inflammation or disease in inseminated females [31]. Bacteria 
have a negative effect on sperm quality, either by directly 
competing with spermatozoa for nutrients supplied by the 
semen extender or by the production of toxic metabolic 
byproducts and endotoxins [32]. Therefore, the present study 
was designed to evaluate the differences between imported 
and frozen semen with respect to effect of microbial 
contaminations. 
 
Materials and Methods 
This study was carried out on two types of frozen semen 
straws samples storage in liquid nitrogen: 
 
Type one: Frozen bull semen straws samples imported from, 
Holland, Germany and U.S.A. (from local market in Iraq)  
 
Type two: Frozen bull semen straws samples production from 
three Holstein bulls used in artificial insemination center of 
Abou-Ghareeb western of Baghdad.  
1-Estimation of physical properties of semen: Semen was 
routinely collected from all bulls weekly with the aid of an 
artificial vagina. As a routine work in the AI center, after 
collection of semen, the sample was immediately brought to 
the laboratory, and placed in a water bath at (37-38 ˚C) for 
evaluation of mass activity individual motility [33], and sperm 
concentration in straws [34], after evaluation ejaculates which 
individual motility more 50% diluted with tris-yolk-fructose-
glycerol diluter, after 30 minutes, the diluted semen was 
evaluated for individual motility [33], dead and abnormalities 
percentages percentage using Eosin-Nigrosin stain [35]. Frozen 
diluents semen according to routing procedures used by AI 
Center. 
2-Estimation of Microbial load : Blood agar were used for 
growth and isolation of bacteria from semen frozen straws 
production from three Holstein bulls used in artificial 
insemination center of Abou-Ghareeb western of Baghdad. 
Microscopic evaluation [36], then Gram stain were done to 
differentiate the bacteria is either gram positive cultured on 
Manitol Salt Agar [37]. 
 
Results and Discussion 
1-Physical properties of semen  
The average individual motility percentage of sperm was 
significantly (P<0.05) different between all straws production 
from AI. center or imported (Table 1). Average individual 
motility percentage of sperm for A.I. center straws of bulls No 
2, No 3 were (60.34, 65.65),respectively; were significantly 
( <0.05) superior over bull No1 (55.25), straws from Holland 
(40.66), Germany (35.34) and U.S.A (33.22); while as bull 
No 1 were more significantly ( <0.05) than straws from 
Holland, Germany and U.S.A, and individual motility 
percentage of sperm in straws for Holland increase 
significantly( <0.05) than Germany and U.S.A, but no 
differences significantly between individual motility 
percentage of sperm in straws for bull No 2,3 and between 
Germany and U.S.A. In general Table (1) shows that overall 
mean of individual motility percentage of sperm for A.I. 
center straws (60.32) superior significantly ( <0.05) imported 
straws (37.34). 
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Table 1: Comparative between individual motility and dead percentage sperms for A.I center and imported straws. (Mean ±SE). 
 

Straws Bulls Individual motility % Overall mean Dead% Overall mean 

A.I center Straws 
Bull No 1 55.25± 6.34 b 

60.32±8.21 a 
32.15± 4.11 b 

22.25 ±4.12 b Bull No 2 60.34± 8.23 a 19.34±5.19 c 
Bull No 3 65.65 ± 4.32 a 10.25±4.12 d 

Imported Straws 
Holland 40.66 ± 6.55 c 

37.34±6.12 b 
39.00 ± 3.33 b 

50.12±10.32 a Germany 35.34 ± 8.45 d 55.34 ± 6.15 a 
U.S.A 33.22 ± 5.22 d 59.62 ± 3.22 a 

Mean values in the same columns with different superscripts differ significantly ( < 0.05).
 
Wilmintje et al., 2016 show that Post thawing motility were 
varies among bull. Post-thaw sperm motility is the most 
commonly used parameter for evaluation of frozen thawed 
semen. There is a considerable variation among breeds and 
individual bulls in retaining fertilizing capacity after freezing 
and thawing [39]. Results in Table (1) revealed that percentage 
of dead sperms for U.S.A straws (59.6 2) and Germany straws 
(55.34) different significantly ( <0.05) compared with 
Holland straws (39.00), A.I. center straws bull No 
1(32.15),bull No 2 (19.34) and bull No 3 (10.25),,and the 
differences significantly ( <0.05) between bulls No 1,2,3, 
and between Holland straws compare with Germany and 
U.S.A. straws,but the differed no significant between bull No 
1 compare with Holland straws and between Germany and 
U.S.A, and the overall mean (Table 1) recorded lowest 
percentage of dead sperms for A.I. center straws(22.25) 
compared with imported straws (50.12).The present study 
Table (2) arise that percentage of abnormalities sperms for 

U.S.A straws (33.00) different significantly ( <0.05) 
compared with Germany (25.14), Holland straws (22.66), A.I. 
center straws for bull 1(19.25),bull 2(16.26) and bull No 3 
(13.25),and bull No 3 straws different significantly( <0.05) 
compare with bull No 1,Holland and Germany straws and 
Germany straws differences significantly ( <0.05) compare 
with bull No 2, but non- significant difference between 
Holland and Germany straws and between Holland and 
bull1straws also between bull2 and bull3 straws,in spite of 
recorded lowest percentage of abnormal sperms for A.I. 
center straws(17.65) compared with all imported straws 
(26.38). [40] reported. Wide variations exist in properties of 
semen among different bulls as well as different ejaculates of 
the same bull. Present study showed in Table (2) that 
concentration of sperms(x106) for A.I. center straws for bull 
No 1 (15.24), bull No 2(20.00) and bull No 3 (20.12), more 
significantly ( <0.05) than  

 
Table 2: Comparative between abnormality percentage and concentration sperm of A.I center and imported straws. (Mean ±SE). 

 
Straws Bulls Abnormality % Overall mean 

Concentration 
x106 

Overall mean 

A.I center Straws 
Bull No 1 19.25 ±2.00 dc 

17.56±2.34 b 
18.24 ± 0.045 c 

19.12±0.031 a Bull No 2 16.26±1.23 de 20.00±0.033 b 
Bull No 3 13.25±1.12 e 20.12±0.021 a 

Imported Straws 
Holland 22.66±2.12 bc 

26.38±4.12 a 
9.20±0.001 d 

7.67±0.003 b Germany 25.14±1.66 b 5.75±0.0023 d 
U.S.A 33.00±3.13 a 7.78±0.006 d

Mean values in the same columns with different superscripts differ significantly ( <0.05).
 
Holland (9.20), Germany (5.75) and U.S.A straws (7.78), 
(16.6%),in addition to the differences significantly ( <0.05) 
between concentration sperms in straws for bull No 1,bull2 
and bull3 but the differences no significantly between all 
imported straws (Table 1), thus concerning overall mean of 
A.I. center straws (19.12) superior significantly ( <0.05) 
imported straws (7.67) [41]. show that significant differences in 
sperm concentration have been shown in semen from different 
bulls.  
 
Bacterial contamination of semen 
a. Biochemical tests results: The diagnostic and differential 
biochemical tests for gram-positive cocci and gram-negative 
bacilli isolated from semen of bull as in Table (3, 4, and 5). 
 
b. Cultural results 
All isolated bacteria found in imported straws specimens were 
Streptococcus faecalis and Staphylococcus aureus (33.3%) 

and some gram negative bacteria proteus spp. (8.3%). Also 
there were mixed isolates (Klebsiella spp. and Escherichia 
coli) 33.3%, (Pseudomonas aeruginosa and Escherichia coli) 
8.3%.This finding is enclose agreement to [36, 42] in imported 
bulls. Abro et al., 2009 isolated and characterized 7different 
pathogenic bacteria from 100 frozen semen samples of cattle 
spp. [17, 22] isolated samples of Candida albicans in 9 and 
Citrobacter Freundi in 5 of 351 samples of deep frozen bull 
semen after thawing. Bielanski et al., 2013. in their work 
indicated that they isolated 13 different bacterial species from 
deep-frozen bull semen which were stored in liquid nitrogen 
from 6 to 35 years. [19] in total of 35 samples of liquid 
nitrogen confirmed the presence of microorganisms in 21 
samples, and identified Citrobacter freundi, Klebsiella 
oxitoca, Acinetobacter braumannii, Acinetobacter Iwoffi, 
Pseudomonas stutzeri, Citrobacter diversus,Citrobacter 
koseri, Proteus mirabillis and Aspergillus spp [26, 36]. 

 
Table 3: Biochemical tests results for gram positive cocci. 

 

Isolated bacteria 
Biochemical tests 

Motility on SIM Catalase Growth on MSA Gelatin liquefaction Coagulates Citrate utilization 
Staphylococcus aureus _ + + Nt + Nt
Streptococcus faecalis _ + _ Nt _ Nt
Nt = not test + = positive ـــ = negative 
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Table 4: Results of sugar fermentation test 
 

Isolated bacteria sugar fermentation 
Mannitol Glucose Sucrose Lactose Raffinose 

Staphylococcus aureus + + + +  ــ
Streptococcus faecalis ــ + + +  ــ

+ = positive ـــ = negative 
 

Table 5: Biochemical tests results for Gram negative bacilli 
 

Isolated bacteria 
Biochemical tests

Lactose fermentation on 
MacConkey agar Oxidase Triple sugar 

iron test 
Motility on 

SIM Gelatin Phenyl 
alanine test Urease Citrate Indol 

Escherichia coli LF ــ A/A V ــ ــ ــ  +
Klebsiella 
pneumonia LF ــ A/A ــ + + ــ ــ ــ 

Proteus mirabilis NLF ــ K/A + + + + + ــ
Pseudomonas 

aeruginosa NLF + K/A + + ــ V + ــ 

V= variable reaction between species, NLF= no lactose fermentation, ــ = negative, + = positive, A = acid reaction, K = alkaline reaction 
 

Among the identified bacteria, Bacillus cereus [44], B. 
licheniformis, Micrococci [45], Pseudomonas [46].  
 
In conclusion: Physical properties of the frozen semen 
produced locally by the AI center were better than the 
imported straws. In addition, there was no bacterial 
contamination in the locally produced straws, whereas 
bacterial contamination was found in the imported straws 
where the following types of bacteria were found 
(Staphylococcus aureus proteus spp. Klebsiella spp. and 
Escherichia coli, Pseudomonas aeruginosa) 
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