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Abstract 
The present study was undertaken to evaluate the effects of change in stage of 

pregnancy and lactation on blood metabolites and ions in cows. The animals (n = 38) 

were divided into three groups: the first group included lactating cows (n=12); the 

second group included pregnant cows (n =11); the third group included control cows 

(not pregnant and  not lactating) (n=15). Serum samples were obtained and analyzed for 

glucose, urea, triglyceride and cholesterol and measured electrolytes were sodium, 

potassium, calcium and magnesium. Serum Ca
++

 and Mg
++

 concentration were 

determined by using commercial kits with spectrophotometer. Sodium (Na
+
) and 

potassium (K
+
) values were obtained with the use of a flame photometer. The results 

presented showed the least of glucose level in lactating and pregnant cows compared 

with control cows. Cholesterol level recorded higher level in pregnant and intermediary 

in lactating cows, while triglyceride level has Suffered a decline lower than control 

stage. The urea concentration did not differ significantly between the three stages. 

Serum calcium was lower in lactating and pregnant cows compared with control cow. 

The magnesium level did not differ significantly between the three stages. Sodium level 

recorded a highly level in lactating and intermediary in pregnant, the level of Na
+
 higher 

than the normal value. In contrast Na
+
, potassium level was least than normal value in 

lactating and pregnant stages. The results which confirmed in this paper show that the 

blood serum biochemical parameters considered in this paper were affected by the 

different stages of cows. 
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 في الأبقار الرضاعةمن الحمل و  دراسة بعض المتغيرات الكيموحيوية لمراحل مختلفة
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 الخلاصة
العمليتتا   علتت  الحلابتت م  الأبقتتار الحمامتت مختلفتت  متت   مجتتامي  فتت  تغيتترال تتتيرير لتقيتتي  الحاليتت  الدراستت  أجريتت 

 المجممعتت  الأملتتت : مجتتتامي إلتتت  رتتلا  ( 38=  )  الحيمانتتا  تتتت  تقستتي . التتد مختلفتت  فتتت  ال مأيمنتتتا ي  للتتد  الأيضتت
مجممعتتتت   الرالرتتتت م ( 11=  )  الحمامتتتت  الأبقتتتار المجممعتتتت  الرانيتتتت (، ماشتتتتمل  12=  )  الحلابتتتت  الأبقتتتتار تضتتتمن 
قيتتاس ستت ر ل هتتامتحليل ملتت  التتد  عينتتا  متت  تتت  الحلتتم  علتت (. 15=  ) ( حلابتت  غيتترم غيتتر الحمامتت  ) الستتيةر 
مالبمتاستتتتيم  مديم   متتتتا تتتتت  حستتتتات تر يتتتتل اتل ترمليتتتتتا  المختلفتتتت  )اللتتتت ،دهتتتت  رلارتتتت  ماليمريتتتتامال ملستتتتترم  م  التتتتد 

لحمامتت  مقارنتت  متت  مجممعتت  انخفتتام مستتتمس الستت ر فتت  الأبقتتار الحتتلات ما بينتت  النتتتا   .مال الستتيم  مالمغنستتيم (
، بينمتتا ستتتج  تمس متمستتة فتت  الحلابتتتا ستتت  الأبقتتار الحمامتت  مم. ستتجل  مستتتتميا  ال ملستتتيرم  ارتفتتا  فتتتالستتيةر 

 أيلت  يههتتر تر يتل اليمريتتا  .مدرمست  مقارنتت  مت  مجممعتت  الستيةر مستتمس التدهم  الرلاريتت  انخفتام فتت  المجتامي  ال
انخفتتتم مستتتتمس ال الستتتيم  فتتت  مجمتتتمعت  الحمامتتت  مالحلابتتت  مقارنتتت  متتت   .ماضتتتي فتتت  المراحتتت  المختلفتتت  اختتتتلا 
ستتتجل  مستتتتميا   .الرلارتتت  المختلفتتت اختتتتلا  فتتت  المجتتتامي   أيلتتت  تههتتتر مستتتتميا  المغنستتتيم   ،لستتتيةر ا مجممعتتت 
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المجتامي   هته  تا  مستتمس اللتمديم  فت   ،لحلابت  متر يتل متمستة  فت  الحمامت تر يل ف  الأبقار ا أعل ديم  اللم 
عيت  فت  مجمتمعت  مت  القتي  الةبي. عل  ع س اللمديم  انخفم تر يل البمتاسيم  اقت  م  المستمس الةبيع  أعل 

 .المدرمس ف  اغلت المجامي   للد  قد تغير  حيمي أ  المتغيرا  ال يمم . بين  نتا   البح  الحمام  مالحلاب 
 

 ., الأبقارلكيموحيوية, الحمل, الرضاعةالمتغيرات ا: يةكلمات المفتاحال
Introduction 

Hematological and biochemical variables are most widely used medical decision 
making tool. Hematological and biochemical analyses of blood are very useful to get an 
insight in metabolic and health status of animal (1). There are numerous studies on the 
effects of different phases of the reproduction cycle on biochemical parameters in 
domestic animal species. In sheep and cow they were carried out, among others, in 
relation to oestrus cycle, pregnancy and lactation (2, 3). Pregnancy is one of the 
physiological conditions leading to remarkable and dramatic change in biochemical 
variables in all animal species. Preparation dairy cows are at high risk of metabolic and 
reproductive disorders and oxidative stress is considered to be involved in these 
events(4). Pregnancy and lactation are physiological statuses considered to modify 
metabolism in animals (5), during pregnancy the concentration of number of blood 
constituent are significantly altered in cattle (6). Blood biochemical parameters 
including glucose, triglycerides, cholesterol, urea and electrolytes are important 
indicators of the metabolic activity in pregnant and lactating animals (7). Early lactation 
in dairy cows resulted in negative energy balance, high mobilization of lipids from 
bodily fat reserves as well as hypoglycemia (8). During lactation, electrolytes Na

+
, K

+
, 

Cl
-
 and Ca

++
 are lost in milk, which puts an extra burden upon mechanisms regulating 

electrolyte balance. From data available on goats, it can be calculated that the amount of 
Na

+
 secreted via milk is equal to that lost in urine (9). The sodium is the most important 

cation in extracellular fluid, where it is responsible for maintenance of osmotic pressure. 
Together with chlorine (Cl) collaborates in metabolism of water and regulation of acid-
base balance in the organism (10). In ruminants the potassium is absorbed from rumen 
and small intestine and excreted over the kidney and with feces. The majority of 
calcium (99%) in organism is stored in bones and teeth. Calcium is important for 
activation of numerous enzymes and hormones (11), therefore; this study was aimed at 
examine biochemical parameters in healthy cows during different period of pregnancy 
and lactation. 

Materials and Methods 
The study was carried out In total 38 cows, they belong to different physiological 

stages of which (12 cows) were lactating, (11 cows) were pregnant and (15 cows) were 
control (not pregnant and not lactating). The cows varied in age from 3 to 7 years. 
Collection of Samples: Blood samples (10 ml) were collected aseptically by jugular 
vein puncture using plastic disposable syringes. 2 ml of blood was kept in a tube 
containing EDTA (Ethelyne Diamine Tetra Acetic acid) as an anticoagulant and after 
centrifugation, using for biochemical parameter. The rest of the blood sample was left 
without anticoagulant then centrifuged and used in biochemical test (electrolytes), 
samples were harvested and immediately frozen at -20°C for subsequent analysis. 
Biochemical parameter: The plasma glucose concentration was determined by the 
enzymatic method using a kit (Randox Laboratories-London). Serum urea concentration 
was determined using a kit (SPINREACT, S.A. Spain). Serum cholesterol level was 
determined using a kit (SPINREACT, S.A. Spain). Serum triglyceride concentration 
was determined using the enzymatic method (Liner Chemical). Serum Ca and Mg 
concentration were determined by using commercial kits with spectrophotometer (12). 
Sodium (Na

+
) and potassium (K

+
) values were obtained with the use of a flame 

photometer (13).  
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Results and Discussion 
The knowledge about normal values of biochemical variables in blood serum and 

other physiological variables is important for assessment of damage of organs and 

tissues in different diseases and for assessment of development from the welfare aspect 

(14). The biochemical and hematological parameter of the experimental cows had a 

profound influence on their blood profile as seen from table (1). The lactating cows 

recorded the least glucose level of (43.6±2.5 mg/ dl), pregnant cows recorded (53.2±1.7 

mg/ dl) compared with control cows recorded the level of glucose as (76.6±3.4 mg/dl) 

of blood. These results similar with study in )15) that declare adaptation of glucose 

metabolism in early lactation leads to increased gluconeogenesis in the liver to direct 

glucose into the mammary gland for lactose synthesis. Other study showed the 

hypoglycemia are more common obvious biochemical features of pregnancy because 

during pregnancy, fetuses have a large glucose demand that is satisfied by the mother. If 

the fetal demand and the mother supply become imbalanced due to fasting of the mother 

or the increased nutritional demands of the rapidly developing fetal placental unit, 

females suffer from negative energy balance and resulting in severe hypoglycemia (16). 

The physiological state of the animal such as parturition, pregnancy and lactation had a 

profound influence on total plasma cholesterol levels (17). Such was the case with the 

experimental cows with highly significant difference between the stages such as control, 

lactating and pregnant. The cholesterol level was highest as (222.7 ± 8.46 mg/dl) in 

pregnant stage and in lactating intermediary as (179.17 ± 3.66 mg/ dl), while in the 

cows were control the cholesterol level was least as (167.91 ± 6.46 mg/dl). Triglyceride 

levels were lower during the lactating stage as (25.2±4.3 mg/dl) and intermediary in 

pregnant cows as (31.4±6.3 mg/dl) compared with control cows as (39.4±5.7 mg/dl). It 

was in close agreement with study declare that lipid mobilisation characterized by 

highly concentrated free fatty acids in blood starts in a high degree of pregnancy, 

reaching its maximum in early lactation. Free fatty acids are reesterified and 

accumulated in the form of triacylglycerols in the liver. As a result, lipid mobilisation 

intense ketogenosis and lipogenesis in the liver and consequently lower concentrations 

of glucose (18). The urea concentration did not differ significantly between the three 

stages, it recorded level as (38.5±7.2 mg/dl), the concentration of urea in blood depends 

from nutrition, diagnostically is important also at diseases of kidneys (19). The results 

presented in tables (1) show that the blood serum biochemical parameters considered in 

this report were affected by the different stages of cows. 

Table (1) the parameter in different stages (groups) 

Blood constituents 
Physiological stages 

Lactating (12) pregnant (11) Control (15) 

Glucose mg/dl 43.6±2.5 53.2± 1.7 76.6±3.4 

cholesterol mg/dl 179.17± 3.66 222.7± 8.48 167.9±6.46 

Triglyseried mg/dl 25.2± 4.3 31.4± 6.3 39.4±5.7 

Urea mg/dl 38.4±7.1 38.6±6.9 38.5±7.2 

Ca
++

 mg/dl 7.33± 0.73 7.6± 0.83 8.28±0.59 

Mg
++

 mg/dl 1.99±0.02 1.91±0.03 1.98±0.02 

Na
+
 mmol/l 189±9.9 148.5±8.4 136± 0.04 

K
+
 mmol/l 3.28±0.17 3.55±0.52 3.75± 0.15 

The result of the analysis of Ca
++

, Mg
++

, Na
+
 and K

+
 are shown in table (1). Serum 

calcium was lower in lactating cows than in pregnant cows, in both stages the level of 

calcium is less from control group. This result was similar with study (17) that declare 

Serum calcium was higher in late pregnant cows than in early lactating cows. The 

decrease in Ca
++

 level in pregnant  may also be associated with  aemodilution which has 

been reported in cows (20). However, the study (21) reported increased Ca
++

 level 
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during late pregnancy in cows and attributed this to increase of intestinal absorption of 

Ca
++

 and bone resorption because of hormonal changes. The magnesium level did not 

differ significantly between the three stages. This result was similar with observation in 

(22) that observed the same level of Mg
++

 in different stages in cow. Sodium and 

potassium concentrations in serum also differed between control, lactating and pregnant 

cows at a highly level in lactating and intermediary in pregnant, this level of Na
+
 higher 

than the normal value. In contrast Sodium and potassium level was least than normal 

value in lactating and pregnant stages. Hypokalemia may result from depletion of body 

K
+
 store or from loss of K

+
 in large quantities to milk (23). 

Conclusions: 

1. Serum calcium was lower in lactating cows than in pregnant cows, in both stages  

the level of calcium is less from control group. 

2. Sodium and potassium concentrations in serum differed between control, lactating 

and pregnant cows at a highly level in lactating and intermediary in pregnant, this 

level of Na
+
 higher than the normal value. 

3. Hypokalemia may result from depletion of body K
+
 store or from loss of K

+
 in large 

quantities to milk. 

4. The physiological state of the animal such as parturition, pregnancy and lactation 

had a profound influence on total plasma cholesterol levels. 
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Serological survey of Brucellosis in some areas of Baghdad city 
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Abstract 
A serological survey for brucellosis was conducted in some farm animals, farmers 

and veterinarians in Baghdad city during the period from October, 2012 to April, 2013. 

A total of 140 serum samples were taken from farm animals 24 cows, 14 sheep and 102 

goats and 26 human serum samples were randomly collected from different ages and 

sexes in different area in Baghdad (Abo-Graib, Al-Radwania, Al-Gehad and Al-

yosefia). Serological tests (Rose Bengal and tube agglutination test) were done on these 

serum samples and the prevalence in farm animals was 30% (12.5% in cattle, 28.57% in 

sheep and 34.31% in goats) by rose Bengal test and 19.28% (8.33% in cattle, 21.42% in 

sheep and 21.56% in goats) by tube agglutination test. The prevalence of brucellosis in 

human was 26.92% by rose Bengal test and 19.33% by tube agglutination test. The 

highest titers of antibodies were recorded between 1/80-1/640 in goats, while in human 

the titers were between 1/160-1/320. The high prevalence of brucellosis in human and 

animals indicates that the disease is endemic in this area and control programs should be 

implemented to reduce or eradicate brucellosis. 
 

Keywords: Survey, Brucellosis, Farmers, RBPT. 
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 مسح مصلي لداء البروسيلات في بعض مناطق بغداد
 

 علاء كامل محمودو  عباس السامرائي م, إكراسفيان صالح سلمان
 / جامعة بغدادكلية الطب البيطري

 

 الخلاصة
البيةتتريي  فتت  مدينتت  بغتتداد  مالأةبتتاياجتتري مستتي ملتتل  لتتداي البرمستتيلا  فتت  بعتتم الحيمانتتا  مالمتتلارعي  

 عينت  ملت  مت  حيمانتا  140. جمعت  بشت   عشتما   2013 محت  نيسا  2012الفتر  م  تشري  الران   خلا 
مختلفتت  مفتت  منتتاة   مأجنتتاس مبيعمتتارعينتت  ملتت  متت  أنتتاس  26متتاعل م 102أغنتتا  م 14م أبقتتار 24الملرعتت  

غريتتتت مالرضتتتماني  مالجهتتتاد ماليمستتتفي (. أجريتتت  اتختبتتتارا  الملتتتلي  )اختبتتتار الرملبنجتتتا  أبتتتم مختلفتتت  متتت  بغتتتداد )
حيمانتا  اعتمتادا علت  اختبتار الرملبنجتا  هت  بال الإلتاب العينا  م انت  نستب    ( عل  ههالأنبمب ماختبار التلال  

ف ان   الأنبمب باختبار التلال   أما%  ف  الماعل( 34.31م الأغنا % ف  28.57م الأبقار% ف  %12.5 )30
% فتتت  المتتتاعل(.  انتتت  نستتتب  21.56م الأغنتتتا % فتتت  21.42مالأبقتتتار % فتتت  8.33) %19.28 الإلتتتاب نستتتب  

 انتت  النستتت العاليتت   .الأنبتتمب باختبتتار التتتلال   %19.33ر الرملبنجتتا  م% باختبتتا26.92 الإنستتا فتت   الإلتتاب 
ف تا  المعيتار الحجمت   الإنستا فت   أمتا 1/640م 1/80للمعيار الحجم  للاجسا  المضاد  بالمتاعل مترامحت  بتي  

  الإنستتتتتابتتتتتداي البرمستتتتتيلا  فتتتتت   للإلتتتتتاب . ا  النستتتتتب  العاليتتتتت  1/320م 1/160المضتتتتتاد  يتتتتتترام  بتتتتتي   للأجستتتتتا 
المنتتاة  ميجتتت تةبيتت  بتترام  الستتيةر  للحتتد متت  انتشتتار هتتها   ا  المتترم مستتتمة  فتت  هتته إلتت مالحيمانتتا  تشتتير 

 المرم.
 الكلمات المفتاحية: مسح, داء البروسيلات, مزارعيين, اختبار الروزبنجال.  
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Introduction 
Brucellosis is an important zoonotic and endemic disease in human and various animal 

species, although several control and eradication programs have been established, the disease 

continues to produce a large economic losses especially in cattle and small ruminants (1, 2). The 

major economic importance of brucellosis includes loss of production, abortion, preventive 

programs and restriction in internal trade in animals and their products (3). Brucellosis is 

prevalent in some middle-eastern countries such as Iran, Iraq, Saudi Arabia, Egypt and Syria 

(4). Farmers, veterinarians and others involved in animal handling are at a higher risk of direct 

infection and individuals who ingest unpasteurized dairy products especially from area of 

endemic infection are at risk of food-borne brucellosis (5). Diagnosis of clinical brucellosis in 

humans and animals is made by the use of an appropriate serological tests such as Rose Bengal 

plate test (RBPT), tube agglutination test (TAT), ELIZA test, coombs test and complement 

fixation test (CFT) (6, 7). In this study, we aimed at determining the seroprevalence of 

brucellosis in some areas of Baghdad city due to the importance of this disease in both human 

and farm animals. 

Materials and Methods 
A total of 140 blood samples were taken from farm animals 24 cows, 14 sheep and 102 

goats and 26 human blood samples from farmers and veterinarians. All samples were randomly 

collected from animals of different ages and sexes in different area in Baghdad city (Abo-Graib, 

Al-Radwania, Al-gehad and Al-yosefia) during the period from October, 2012 to April, 2013. 

Serum then separated from each blood sample and kept at -20c until serological test were 

performed. Rose Bengal plate test (RBPT) was done on all serum samples according to (8) by 

using antigen prepared from B. abortus (Omega diagnostic company). All positive serum 

samples to RBPT were tested with tube agglutination test (TAT) according to (9) by using 

antigen supplied by (Snbiotic Corporation, France). 
 

Results 
Prevalence of brucellosis in farm animals was 30% by RBPT 12.5% in cattle, 28.57% in 

sheep and 34.31% in goats and it was 19.28% by TAT 8.33% in cattle, 21.42% in sheep and 

21.56% in goats as in table (1). 

Table (1) Prevalence of brucellosis in farm animals by RBPT and TAT 
TAT RBPT Total no. of animals Animal species 

2 

8.33% 

3 

12.5% 
24 Cattle 

3 

21.42% 

4 

28.57% 
14 Sheep 

22 

21.56% 

35 

34.31% 
102 Goat 

27 

19.28% 

42 

30% 
140 Total 

There was a fluctuation in antibodies titers recorded in farm animals and humans by using 

TAT and a high titers were found in cattle between 1/160 to 1/320, in sheep between 1/320 to 

1/640 while in goats was the highest titers between1/80 to 1/640, but in human the titers were 

1/160-1/320 Table (2). 
 

Table (2) Titers of brucella antibodies in farm animals and human by TAT 
Titers No. of 

positive 

No. of serum 

samples 
Species 

1/640 1/320 1/160 1/80 1/40 

- 1 1 - - 2 24 Cattle 

1 1 - 1 - 3 14 Sheep 

5 4 6 4 3 22 102 Goat 

- 1 4 - - 5 26 Human 
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The prevalence of brucellosis in human by RBPT was 26. 92% while it was 19.23% by 

TAT as in table (3). 
 

Table (3) Prevalence of brucellosis in human by RBPT and TAT 
Percentage% No. of positive samples Tests No. of samples examined 

26.92% 7 RBPT 
26 

19.23% 5 TAT 
 

Discussion 

In general, the susceptibility to brucellosis depends on various factors such as 

immune status, routes of infection, size of the inoculums and the species of brucella (8). 

Also there is a positive association among population density, grazing, strategy and 

disease prevalence (10). In addition, the seroprevelance of brucellosis is characterized 

by considerable geographical variability, these factors may reflex the variations in the 

prevalence between animals and also in humans between our results and results 

recorded by (11) 7.9% and (12) 23.3% in Baghdad province, also (13) who referred that 

the infection in rams was higher than ewes 12.1%, 11.7% respectively, while (14) 

mentioned that morbidity rate in rams was 65,6%. On the other hand, (15) recorded 1, 

4% morbidity rate in rams and 1.68% in ewes. Our results in sheep disagreed with (16) 

who recorded morbidity rate by RBPT 10.31%. This may be due to breeding age (17) or 

increasing animal exposure to the bacteria (10) Also, sexually mature animals are more 

prone to infection than sexually immature animals of both sexes due to sex hormones 

and erythritol present in males and in females allountic fluids stimulate the growth and 

multiplication of brucella organism and tend to increase concentration with age and 

sexual maturity (15). Due to the factors mentioned above our results disagree with (18) 

who found the seroprevelance rates in cattle, sheep and goats was 0.58%, 6.26% and 

7.24% respectively and (15) who found morbidity rate 2.5% by RBPT in sheep and (19) 

who found that prevalence rate by RBPT in cattle, sheep and goats 1.8%, 3.5% and 

2.4% respectively and (20) found brucella prevalence in cattle, sheep and goats  were 

5.3%, 7.6% and 15% respectively. Our results disagree with (21) in Iraq who found 

high morbidity rates in cattle by RBPT and TAT which was 54% and 32% respectively, 

Also disagreed with (16) who found that the infection rate in sheep by TAT was 49, 

35% which was higher than our results and also disagreed with his findings about the 

antibodies titer, which was in his study between 1/40 to 1/160. The differences between 

results of both tests in this study may be due to that animals were in incubation period 

of disease or after incubation or during the chronic stage of the disease which the serum 

agglutinating tend to wane, Also IgG1 produced in some sera has the ability to block 

agglutination by other immunoglobulin, Particularly IgM, therefore IgG1 fail to 

agglutinate while IgM is far most efficient (22). The appearance of low antibodies titers 

may be due to decline antibodies level after recovery from the disease and the 

agglutination occurred due to residual immunoglobulin's especially IgG which persist 

for several months or for one year (23). Our results in humans agreed with (24) who 

found the prevalence of brucellosis in human in Iran was 19.1%  and disagreed with 

(25) that indicated a 4,8% prevalence of brucellosis in Ethiopia, it also disagreed with 

(5) who found the prevalence of brucellosis in human in Turkey was 13.2%. The 

detection of a higher rate of sero-positive serum from farmers comparing with other 

studies indicates that exposure to brucellosis is more common and people involved in 

this study consume dairy products such as butter, white cheese and cream made of raw 

or insufficiently heated milk or through direct contact with infected animals and their 

aborted fetus and discharges. It's concluded that brucellosis is prevalent in human and 

farm animals in Baghdad city due to the lack of control and vaccination programs for 

animals and the consuming of contaminated animal products for humans, so preventive 
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and control programs should be implemented to protect animals and humans from 

brucellosis. 
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Abstract 
Brucellosis is a chronic infectious disease caused by Brucella spp.,a Gram-negative 

facultative intracellular pathogen that affects humans and animals, leading to significant 

impact on public health and animal industry. The mouse is the animal model more 

commonly used to study chronic infection caused by Brucella. This model is most 

frequently used to investigate specific pathogenic factors of Brucella spp. This work 

was done to study the histopathological in liver and spleen in mice infected with 

Brucella melitensis. A total of 20 female mice (8 week of age) a 10 mice control and 10 

injected with 10
5
cfu (colony forming unit) of Brucella melitensis by injection 

intraperitonial per animal. Samples (liver and spleen) were collected at 6 weeks period 

of infection and kept in 10% formalin study which revealed congestion, granulomatous , 

fibrosis in liver and increased number of lymphohistiocytic cells and increased amount 

of red pulp in spleen. This study concluded that the histopathological in liver and spleen 

caused by Brucella melitensis in mice are similar to those observed in humans with 

brucellosis, which indicated that the mice are suitable model for histopathological 

studies of human being diseases especially brucellosis. 
 

Key word: Brucella, liver, spleen. 

 ببكتريا النسيجية المرضية في كبد وطحال الفئران المصابة دراسة التغيرات
Brucella militensis           

 

 **ونجم الدين عبد الله *, عبير يوسف عبد الكريم*سميعة مجبل حمد
 كلية الطب/ جامعة الأنبار*

 كلية طب الأسنان/ جامعة الأنبار**
 

 الخلاصة
بب  مالحيتتتما  التتتت  تستتت الإنستتا بتتتي    الملمنتتت  مالمشتتتتر  الأمتتراممتتت   Brucellosisمتترم الحمتتت  المالةيتتت  
تعتبر الف را  م  ا رر الحيمانا  المختبري  استتخداما فت  هتها الحقت    .Brucella sp.ب تريا سالب  للبغ   را  مه 

مستتتتتيلا متتتتت  . تنتتتتتام  البحتتتتت  دراستتتتت  تتتتتتيرير الإلتتتتتاب  بب تريتتتتتا البر المستتتتتببا  المرضتتتتتي  لهتتتتته  الب تريتتتتتا للبحتتتتت  عتتتتت 
مدرجت  ضتترامتها علت  أنستتج   تلا متت  ال بتتد مالةحتا  فتت  الف ترا . تضتتمن  الدراستت   Brucella militensisجنن  

أختتترس تمتتت   10منهتتتا استتتتخدم   مجممعتتت  ستتتيةر  م 10متتت  الف تتترا  الإنتتتا  بعمتتتر رمانيتتت  أستتتابي ،  20استتتتخدا  
 جمع  العينا  بعد مترمر ست رمسيلا ف  البريتم . م  علل  نقي  للب 105معاملتها بب تريا البرمسيلا حي  ت  حق  

٪ متتتت  10متتتت  الحقتتتت  بعتتتدها شتتتترح  الحيمانتتتتا  مجمعتتتت  الأعضتتتاي )ال بتتتتد مالةحتتتتا ( ماتحتفتتتاه بهتتتتا فتتتت   أستتتابي 
. أههر  النتا   مجمد تغيرا  ماضح  ف  أنسج   ت  مت  ال بتد مالةحتا  تمرلت  الدراس  النسيجي الفمرمالي  لغرم 

فتت   الأحمتترحبيبيتت  متليتت  فتت  ال بتتد متت  ليتتاد  عتتدد خلايتتا النستتي  اللمفتت  مليتتاد  نستتب  اللتتت  بههتتمر احتقتتا  مأمرا 
الةحتتتا  متتت  تجمتتت  للخلايتتتا اتلتهابيتتت . مخللتتت  هتتته  الدراستتت  إلتتت  أ  التغيتتترا  النستتتيجي  فتتت   بتتتد مةحتتتا  الف تتترا  

مفت  الستنما   مت  المالةيت .ممارلت  لتلتا التت  لمحهت  فت  البشتر مت  الح Brucella militensisالملتاب  بب تريتا 
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، مخالت  الف ترا ، علت  نةتا  ماست  للحلتم  علت  معلممتا  قيمت   قد استتخدم  النمتاها الحيمانيت الأخير  الماضي 
 .ه  الب تريا ف  الجس  الح تتعل  بامراضي  ه

 

 الكلمات المفتاحية: البروسلا, الكبد, الطحال.
Introduction 

Brucellae are gram-negative coccobacilli that are considered facultative 

intracellular pathogens capable to survive and replicate in phagocytic and 

nonphagocytic cells, establishing a chronic infection in both humans and animals (1). 

Infection causes a chronic disease termed brucellosis, the most important worldwide 

zoonosis (2). The genus consists of several species, differing from each other on the 

basis of the specific host they invade. Bacteria that are pathogenic to a variety of 

livestock animals and humans. Many species of wild animals including mice are 

susceptible to brucellosis and may serve as natural reservoirs of brucellosis for domestic 

animals and human beings (3, 4). The potential role of wild rodents as Brucella 

reservoirs was also reported by many authors (5, 6). Relevant aspects of Brucella 

pathogenesis have been intensively investigated in both cellular and animal models. The 

mice are the animal model most extensively used to study chronic infection caused by 

Brucella spp (7). The Brucella organism’s predilection for organs rich in 

reticuloendothelial cells (spleen, liver, bone marrow, lymph nodes) and its intracellular 

location are responsible for the chronicity of the disease, which can last for months or 

even years (8). The lymphatic system is important in mounting an immune response to 

foreign antigens in humans and animal models. The liver and spleen were produced a 

large amount of lymph, this organs overwhelming innate and adaptive immune cells, 

and it plays important roles in host defense against the invasion of exogenous 

pathogens. Some studies have indicated that the liver is a lymphoid organ and that the 

immune response may initiate in the liver (8, 9). These studies hypothesize that the 

direct or indirect priming of lymphocytes is facilitated in this organs by the potential 

contact between circulating lymphocytes and antigens displayed by antigen-presenting 

cells in the sinusoids. The disease is characterized by nonspecific symptoms, including 

undulant fever, weight loss, depression, hepatomegaly, and splenomegaly. Arthritis, 

spondylitis, osteomyelitis, epididymitis, and orchitis, as well as other more severe 

complications as neurobrucellosis, liver abscesses, and endocarditis (10). This paper 

discusses well-characterized murine models of brucellosis that have been used to study 

infection and disease caused by Brucella melitensiss. 
 

Materials and Methods 
- Animals and History: The present study was carried out on a total number of 20 

female mice (8 weeks of age) obtained from laboratory animals were divided into 

two groups. Group A: 10 mice injected with Brucella melitensis and group B: 10 

mice without injected as a control. Mice were kept in conventional animal facilities 

and received water and food at liberty. 

- Isolation and Identification of Brucella: Brucella was isolated from sheep abortion 

case and identification for Brucella according to the technique recommended by 

Alton, et al. (11). Bacteria was first grown onto Brucella agar under appropriate 

condition and was used for subsequent experimental infection of mice. Briefly, from 

Brucella agar, single colony of bacteria was transferred into 10 mL of Brucella broth 

and incubated at 37Cº for 72h. The concentration of bacteria in the broth was 

adjusted to 0.5 McFarland turbidity standards and from which 1 mL, approximately 

containing 5×108 cfu was used to infect the mice intraperitonially by the methods 

described previously by Zerva, et al (12). In addition, 10 mice, injected with 1 mL 
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of Brucella broth, and used as a negative control group. Samples (liver and spleen) 

were collected over a 6 weeks period of infection and kept in 10% formalin for 

histopathological study. 

- Sample collection: After 6 weeks following exposure, 5 mice (group A) and two 

mice (group B as a control), liver and spleen were prepared for histopathological 

examination. 
- Histopathological Examination: specimens included liver and spleen were collected and 

fixed in 10% formalin solution then washed, dehydrated, embedded in paraffin, sectioned at 

4-5 micron thickness and stained with hematoxyline and eosin as a routine work for 

histopathological studies according to Bancroft & Stevens (13). 
 

Results 
- Histopathological changes: Brucella infection in the mice, the spleen is the most 

heavily colonized organ, and it showed mild hyperplastic activation of the white 

pulp with the presence of abundant histocytic and plasma cells around the medullary 

cords of the red pulp (Fig.1). Active proliferation of reticulum cells was the 

characteristic picture in most cases. Epithelioid and giant cell microgranuloma was 

also detected surrounded by the rem of lymphocytes and there are some of fibroblast 

cells (Fig. 2). The liver is also an important site for colonization and replication of 

Brucella in the mouse. Usually, mice infected with Brucella have mild to moderate 

hepatitis, which is characterized by neutrophils infiltrate at early stages of infection 

(Fig. 3), followed by histocytic infiltrate with epithelioid cells and microgranuloma 

lesions at chronic stages of infection with bacteria localizing intracellular in 

macrophages within microgranuloma lesions (Fig. 4). 

 

 

 

 

 

 

 

 

 

 
 
Fig (1) Spleen-histocytic and plasma cell around the 

medullary cord  of the red pulp H & E. stain  (15x) 
 Fig (2) Spleen-Epithelioid and giant cell 

microgranuloma. H & E. stain (40X) 

 

 

 

 

 

                               
 

 
 

 
Fig (3) Liver- neutrophilic infiltration at early stages of infection. H & E. stain (40X) 
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Fig (4) Liver- microgranuloma lesions. H&E. stain (40X) 
 

Discussion 
Brucella melitensis is the most invasive species and produces the most serious 

infection in human and animals (14). Analysis of the results reported here documents 

that intraperitonial exposure of mice to 105 cfu of Brucella melitensis leads to dose-

related hepatic and splenic inflammation with persistence of bacteria in tissues of the 

mononuclear phagocyte system at least 6 weeks. During Brucella melitensis infection of 

the mice, the spleen is the most heavily colonized organ, and it develops hyperplastic 

activation of the white pulp with the presence of abundant histiocytes and plasma cells 

around the medullary cords of the red pulp (15, 16, 17) (Fig. 1). Mice intraperitoneally 

infected with Brucella melitensis develop significant proliferation of reticulum cells was 

the characteristic picture in most cases. Epithelioid and giant cell microgranuloma was 

also detected (17, 18) (Fig. 2). In another study conducted by our laboratory group, we 

reported that splenic white pulp to red pulp ratios increased in mice exposed intranasally 

to Brucella melitensis, similar findings in the study reported here require further 

characterization to ascertain the specific cell populations and subpopulations of the 

splenic white pulp responsible for the morphologic changes detected (19, 20). Also, 

investigation of quantitative changes in red and white pulp during the course of 

infection from onset to resolution may provide insights on the ability of Brucella to 

stimulate the host response (21). Histopathological examination revealed that hepatitis 

increased in severity with virulent strains of Brucella melitensis in mice. The liver is 

also an important site for colonization and replication of Brucella melitensis inside 

kuffers cells (16, 22, 23). which is characterized by neutrophilic infiltration at early 

stages of infection (Fig. 3), followed by histiocytic infiltration with epithelioid cells and 

microgranulomas at chronic stages of infection with bacteria localizing intracellularly in 

macrophages within microgranulomatous lesions (Fig. 4). The results reported here 

support this finding in that there was an apparent chronologic variation in lesions 

evident in the liver, some hepatic lesions were small and consisted of a few 

intrasinusoidal lymphocytes in contrast to other areas in which larger aggregates of 

lymphocytes and a mixture of histiocytes and neutrophils expanded and replaced 

hepatic architecture (15,17). This variation may reflect intermittent hepatic inoculation 

after periodic bacteremia. We were not surprised to see evidence of hepatitis because 

the liver is a documented target organ for humans and other animals with brucellosis. 

Hepatitis clinically manifested as an increase in activity of transaminases is evident in 

approximately half of the people with brucellosis, although substantial hepatic disease is 

evident in only a small percentage (24). It is noteworthy that Brucella infection in mice 

results in lesions that mimic those described in chronic infections in humans. Patients 

with chronic brucellosis may develop splenomegaly and hepatomegaly. Additionally, 
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multifocal granulomas with epithelioid macrophages are observed in the parenchyma of 

the liver and spleen in biopsy samples from infected patients (25, 26). However, hepatic 

and splenic abscess were described as uncommon complication in some patients during 

the acute phase of Brucella sp. infection (27). Brucella sp. chronic infection in humans 

may also lead to osteoarticular disease, including osteoarthritis, spondliytis, and 

osteomyelitis (1, 4). A previous study reported that mice may develop bacterial 

colonization in osteoarticular tissues during chronic stages of Brucella melitensis 

infection (28, 29). It is concluded that the histopathological changes in liver and spleen 

caused by Brucella melitensis in mice are similar to those observed in humans with 

brucellosis, the animal models, particularly the mice, have can be used and allowed for 

accumulation of valuable information of pathogenesis of Brucella spp. in vivo.  
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Detection of E.coli K99 and Rota virus antigens in diarrheic and 

healthy buffalo of Babil Province, Iraq. 
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Abstract 
This study was conducted to detecte E.coli K99 and Rota virus antigens in both 

diarrheic and healthy buffalo of Babil province (Iraq) by using ELISA kit.100 Fecal 

samples were collected from (12 calves aged 3-11 day, 13 calves aged 1-9 months and 

75 adults at age 1-5 years) during November 2013-April 2014.Out of the 44 E.coli 

isolates which had growth on EMB agar, 7(58.3%), 5(38.4%) and 18(24%) isolates for 

calves aged 3-11 day and 1-9 months and adults at age 1-5 years respectively were 

found to be positive E.coli K99 antigen. The percentage of infection with rota virus was 

4(33.3%) in calves aged 3-11 day, 2(15.3%) in calves aged 1-9 months and 1 (1.3%) in 

1-5 years. The results revealed a wide spread of E.coli K99 and rota virus between 

calves and adults buffalo (diarrheic and healthy animals), in which buffalo considered a 

reservoirs and a potential source of more important zoonotic enteropathogens.  
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 بالإسهالفي الجاموس )المصاب  وفايروس الدوار K99تثبيت مستضدات الاشيريشيا القولونية 
 العراق/ والسليم ظاهريا( في محافظة بابل

 

 محمد راضي المفرجي أماني
 الطب البيطري/ جامعة بغدادكلية 

 

 الخلاصة
فايرمس الدمار ف  برال الجاممس الملتات م  K99هه  الدراس  لتربي  مستضدا  اتشيريشيا القملمني   أجري 

مناعيتت  المتترتبة بتتاتنلي  ( باستتتخدا  فحتتل اتليتتلا )المقايستت  ال)العتترا باتستتها  مالستتلي  هاهريتتا فتت  محافهتت  بابتت  
بتتالب بعمتتر  75شتتهر م 9-1عجتت  بعمتتر  13، يتتم  11-3عجتت  بعمتتر  12  بتترال متت  )عينتت100. جمعتت  الممتتتل(

عللتت  متت  اتشيريشتتيا القملمنيتت  مالتتت   44 . متت  مجمتتم 2014نيستتا   – 2013( ختتلا  تشتتري  الرتتان  ستتن   1-5
 11-3 ( عللتت  للعجتتم  بعمتتر%24) 18( م%38.4) 5 ،(%58.3) 7 ،الألر اتيتتملي  مريلتتي   أ تتارعلتت  نمتت  
 الإلتاب .  انت  نستب  k99سن  علت  التتمال   انت  ممجبت  للاشيريشتيا القملمنيت   5-1بالب بعمر شهر م  9-1يم  م

شتتتتهر  9-1( فتتتت  العجتتتتم  بعمتتتتر %15.3) 2، يتتتتم   11-3( فتتتت  العجتتتتم  بعمتتتتر %33.3) 4 بفتتتتايرمس التتتتدمار
مار بتتتي  مفتتتايرمس التتتد k99اتنتشتتتار الماستتت  للاشيريشتتتيا القملمنيتتت   إلتتت . النتتتتا   تشتتتير ستتتن  5-1( فتتت  %1.3)1م

، لهتتها يعتبتتر الجتتاممس ختتال  مملتتدر فعتتا  تهتت  الملتتات باتستتها  مالستتلي  هاهريتتا (الجتتاممس )العجتتم  مالبتتالب
 مالحيما . الإنسا الممرضا  المعمي  المشتر   بي  

 .بل, با, فايروس الدوار, الاليزا, جاموسK99الكلمات المفتاحية: الاشيريشيا القولونية 
 

Introduction 
Diarrhea is a major problem in live stock production throughout the world (1). 

Enteritis in newborn calves causes high morbidity and mortality leading to significant 

economic loses, the principal  known etiological agents include bacteria, viruses, 

protozoa (2,3). Diarrhea due to Esherichia coli is one of the most common diseases of 
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young calves, E.coli K99 is seen in calves greater than 3-5 days old (4). Verotoxic 

E.coli associated with human diseases can also be isolated from feces of healthy cattle 

and buffalo(5). E.coli population are divided in to serotypes and serogroups according 

to antigenic composition (Somatic or O antigens, flagellar or H antigens and capsular or 

K antigens (6). Rota virus, the member of family Reoviridae, is the most important 

cause of human and animal diarrhea (2), birds worldwide (7,8). The group A rota virus 

is the most recorded in the cases of diarrhea, the virus has been reported in buffalo of 

India (9) and in buffalo calves of many countries like Turkey (10) and Iraq (11). The 

main purpose of the present study was to detect E.coli K99  and rota virus in feces of 

calves and adult buffalo (diarrheic and non diarrheic animals) of Babil governorate. 

Material and Methods 
 Animals: The population of this study consisted of 100 buffalo (25 buffalo calves 

aged between 3-11 days old and 1-9 months) as well as 75 adults buffalo of local 

breed at Babil governorate, Iraq as in  (Table 1). 

 Isolation and Identification of E.coli K99: Aloopful of fecal sample was inoculated 

on 5% sheep blood agar, MacConkey agar, Eosin Methylen blue (EMB)  

agar(Oxiod).After overnight incubation  at 37 ºC, colonies of E.coli were subculture 

on TSI, SIM and incubated aerobically at 35-37 ºC for 24 hr. The results of 

reactions read and compared with charts according to (12). 

 Serological test: Rota virus was detected in feces of buffalo by commericial Kit 

(Latex agglutination test, plasmatic Laboratory Products/ United Kingdom). 

Sandwich ELISA Kit (Enzyme Linked Immunosorbent Assay) was performed to 

detect antigens of rota virus and E.coli K99 in fecal samples of buffalo as described by 

the Kit (E .coli F5 (K99) and Rota virus ELISA Kit) Code L 11413. 
 

Table (1) No. of exanimated samples of buffalo of Babil 
Fecal status 

No. of exanimated samples Age of animals 
D ND 

8 4 12 3-11 days 

4 9 13 1-9 months 

20 55 75 1-5 years 
 

Results 
The percentage of isolation of E.coli was 83.3% of buffalo calves aged (3-11 days), 

77% of buffalo calves aged (1-9 months) and 32% of adults animals as in Table (2). All 

the isolates of E.coli which were growth on EMB agar were analyzed by Sandwich 

ELISA Kit to confirmed detection of this pathogenic microorganism. E.coli K99 was 

found in 58.3% of calves aged (3-11 days), While the percentages was 38.4% at age  (1-

9 months) and 24% in adults buffalo as in Table (3). Concerning rota virus results of 

present revealed that out of 100 (diarrheic and non diarrheic) fecal samples collected 

from buffalo, rota virus was detected by Latex agglutination test and confirmed by 

Sandwich ELISA Kit  as in Table (4,5) , yielding a prevalence rate of 33.3% and 15.3% 

in 3-11 day old calves and 1-9 months calves respectively, while the difference was 

occurred only at aged 1-5 years between the 2 tests, where the rate of infection was 

1.33% (1 sample) for ELISA and 2.66% (2 sample) for Latex agglutination test. 
 

Table (2) No. of E.coli isolates grown on EMB agar 

*No. of E.coli isolates growth on EMB No. of exanimated samples Age of animals 

10 (83.3%) 12 3-11 days 

10(77%) 13 1-9 months 

24(32%) 75 1-5 years 

*Differences were significant (Chi-square value 9.87 P=0.007)    
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Table (3) positive results for E .coli K99 by ELISA Kit 
Fecal status No. of samples positive for 

ELISA* 
No. of exanimated samples Age of animals 

D*** ND** 

8(80%) 2(20%) 7(58.3%) 12 3-11 days 

6(60%) 4(40%) 5(38.4%) 13 1-9 months 

14(58.3%) 10(41.6%) 18(24%) 75 1-5 years 

*Differences were not significant (Chi-square value 4.42  P=0.11) 

**Differences were not significant (Chi-square value 2.109  P=0.348) 

***Differences were significant (Chi-square value 10.27P=0.006) 
 

Table (4) positive results for Rota virus by Latex agglutination test 
Fecal status No. of samples positive 

for *rota virus 

No. of exanimated 

samples 
Age of animals 

D*** ND ** 

4(100%) O 4 (33.3%) 12 3-11 days 

1 (50%) 1 (50%) 2 (15.3%) 13 1-9 months 

O 2(100%) 2(2.6%) 75 1-5 years 

*Differences were significant (Chi-square value 13.17 P=0.001)  

**Differences were not significant (Chi-square value 0.821 P=0.365) 

***Differences were not significant (Chi-square value 2.05 P=0.152) 
 

Table (5) positive results for Rota virus by ELISA Kit 
Fecal status No. of samples positive for 

*rota virus 

No. of exanimated 

samples 
Age of animals 

D*** ND  **  

4(100%) O 4 (33.3%) 12 3-11 days 

1 (50%) 1 (50%) 2 (15.3%) 13 1-9 months 

O 1(100%) 1(1.3%) 75 1-5 years 

*Differences were significant (Chi-square value 16.16 P=0.00001) 

**Differences were not significant (Chi-square value 1.97 P=0.16) 

***Differences were significant (Chi-square value 16.89 P=0.00001) 
 

Discussion 
Out of the 44 E.coli isolates which had growth on EMB agar, 7(58.3%), 5(38.4%) 

and 18(24%) isolates for calves aged 3-11 day and 1-9 months and adults at age 1-5 

years respectively were found to be positive E.coli K99 antigen. The prevalence rate of 

E.coli K99 was 8(80%) of diarrheic and 2 (20%) of non diarrheic calves aged (3-11 

day), the infection rate was 6(60%) of diarrheic and 4 (40%) of non diarrheic calves 

aged (1-9 months), these finding was do not agree with (13) in England who record 

ETEC in 7.51% of diarrheic calves, but not from clinically normal calves. (14) confirm 

that ETEC and other serogroups had the highest frequency in 1-7 day old calves in 

winter season and reported prevalence rate 28.41% for ETEC among diarrheic calves in 

Iran. (15) in Egypt recorded that infection rate of E.coli K99 was 57.1% in calves aged 

0-4 day while the rate was 20.8% in calves aged between (5-14 day, 15-21 day and > 21 

day). In a study of (10) done for diarrheic calves in Turkey it is estimated that the 

prevalence of E.coli K99 was 9.4%. In another study (16) performed among healthy 

diary cattle herd in Van in Turkey, out of 235 isolates (28 isolates were found to be 

positive for K99). (17) reported that E.coli K99 was detected not only as 13.4% in the 

diarrheic calves but also as 5.6% in the healthy calves by ELISA technique. In a study 

of (18) recorded 4.95% prevalence rate among healthy water buffalo in India. Results of 

present study do not agree with (19) who suggesting that E.coli K99 as the major cause 

of neonatal diarrhea occurring in the first 4 days of life; however, it rarely lead to 

diarrhea in older calves or adults animals. In a study of (20) done for diarrheic buffalo 

calves in Egypt, have recorded the most common E.coli serotypes in isolated samples 

were O26 (23.52%), O103(19.6%) and O119(17.64%). Percentage of infection with 
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rota virus was 4(33.3%) in calves aged 3-11 day, 2(15.3%) in calves aged 1-9 months 

and 1 (1.3%) in 1-5 years. The highest rate of infection with rota virus in present study 

was recorded in diarrheic calves at age (3-11 day and 1-9 months), this findings in 

agreement with (11) suggesting that bovine rota virus is the essential cause of neonatal 

calf diarrhea, on the other hand this findings is different from those reported in diarrheic 

calves in Turkey (10) and India (21) which recorded low percentage of infection 25% 

and 4.76% respectively, while the values confirmed in present study in adult buffalo (1-

5 years) was lower than (9) who recorded 22.01% in buffalo of India. These differences 

in incidence rates between two pathogens (E.coli and Rota virus) among the studies 

may be attributed to different diagnostic methods used, farm management practices 

exercised in different regions and related to aging of calf and stress factors. The results 

obtained in this study indicate the wide spread of rota virus and E.coli K99 between 

calves and adult buffalo of Babil (diarrheic and non diarrheic), so more studies are 

required in order to establish precisely the identity and prevalence of these zoonotic 

pathogens in Iraq, such studies will provide important epidemiological data about this 

microorganisms. 
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Abstract 
This study was undertaken to investigate the influence of thawing period on some 

post-thaw semen characteristics of Holstein bulls following adding catalase to Tris 

extender. Five Holstein bulls of 2.5-3 years old were used in this experiment. Semen 

was collected via artificial vagina at once ejaculate per bull per week for seven weeks 

experimental period. Pooled semen was equally divided into two groups using Tris 

extender. Catalase (100 IU/ml) was added to Tris extender as compared with control 

group (Tris extender). Following one year cryopreservation period,  straws were thawed 

at 37˚C and examined after different thawing time (15, 30, 60 and 120 minutes). Sperm 

individual motility, live sperm percentage and total sperm abnormality were 

investigated. Sperm individual motility were superior (P≤ 0.04-P≤ 0.08) in catalase as 

compared with the control group during all thawing time. However, 15 and 30 minutes 

exhibited the highest (P≤ 0.002) motility percentage in catalase group. Similarly, higher 

live sperm percentage was noticed in catalase as compared with control group. The 15 

and 30 minutes being the better live percentage for both groups. In contrast, the 

differences between groups in sperm abnormality percentage lacked significance. The 

least abnormality percentage was observed following 15 minutes and the highest at 120 

minutes thawing time for both groups. In conclusion, the addition of catalase to Tris 

extender led to improved post-thaw sperm individual motility and live percentage of 

Holstein bulls following 15 and 30 minutes thawing period. This will in turn enhance 

fertility rate of artificially-inseminated cows, and owner's economic income 

consequently. 

لدى ثيران الهولشتاين بعد  الإسالةعلى بعض خصائص السائل المنوي بعد  الإسالةوقت  تأثير
 مخفف ترس إلىالكاتليز  إضافة

 

 عبد الكريم أنورطلال 
 عة بغدادكلية الزراعة / جام

 

 الخلاصة
لتتدس ريتترا   الإستتال علتت  بعتتم خلتتا ل الستتا   المنتتمي بعتتد  الإستتال مقتت   تتتيريره  الدراستت  لبيتتا  هتت أجريتت 

 3-2.5مخف  ترس. استخد  ف  هه  التجرب  خمس  ريرا  هملشتاي  بعمر إل ال اتليل  إنلي  إضاف الهملشتاي  بعد 
. تت  تجميت  الستا   المنتمي أستابي بع  ستبمعيا  ل ت  رتمر ملمتد  ستأالسا   المنتمي بمعتد  قهفت  ماحتد  سنما . ت  جم  

محتتتد   100ال تتاتليل ) إنتتلي  إضتتاف مجمتتمعتي  باستتتخدا  مخفتت  تتترس. تتتت   إلتتت للريتترا  جميعهتتا متقستتيم  بالتستتامي 
مخف  ترس ممقارنتها م  مجممع  السيةر  )مخفت  تترس لمحتد (. مبعتد فتتر  حفته بالتجميتد لمتد   إل دملي / مللتر( 
دقيق (. ت   120م 60، 30، 15مختلف  ) إسال درج  م مي  معل  مدد  37بدرج  حرار   القلبا  إسال سن ، تم  

دراستت   تت  النستتب  الم ميتت  للحر تت  الفرديتت  للنةتت  مالنةتت  الحيتت  م تتهلا النةتت  المشتتمه . تفمقتت  الحر تت  الفرديتت  
 الإستال ملجمي  مدد ليها ال اتليل مقارن  بمجممع  السيةر  إف  المجممع  المضا   (P≤0.04-P≤0.08للنة  )

( نستتتب  للحر تت  الفرديتتت  P≤0.002دقيقتت  اعلتت  ) 30م 15 الإستتتال فيتتت  متتدتا  أههتتر المدرمستت ، فتت  المقتتت  التتهي 
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النتتا   اعلت  نستب  للنةت  الحيت  لتدس مجممعت  ال تاتليل  أههتر للنة  لدس مجممع  ال اتليل. مبش   ممارت ، فقتد 
دقيقتت  بتحقيتت  افضت  نستتب  للنةتت  الحيت  ل تتلا المجمتتمعتي .  30م 15مقارنت   بمجممعتت  الستيةر ، متت  تميتتل المتدتا  

، انعتدم  الفترم  المعنميت  بتي  المجمتمعتي  فت  النستب  الم ميت  للنةت  أعلا معل  الع س م  اللفتي  المه مرتي  
تي . دقيقتت  مل تتلا المجمتتمع 120لتتدس المتتد   مأعلاهتتادقيقتت   15المشتتمه . مقتتد بلغتت  اقتت  نستتب  للتشتتمها  عنتتد المتتد  

تحست   ت  مت  النستب  الم ميت  للحر ت  الفرديت   إلت  أدسمخفت  تترس  إل ال اتليل  إنلي  إضاف يم   اتستنتاا، با  
تحس  نسب  الخلمب   إل . ا  هها سيؤدي بالتي يد الإسال دقيق  م   30م 15مالنة  الحي  لريرا  الهملشتاي  بعد 

 .الأبقارمنمي مبالتال  لياد  العا د اتقتلادي لمرب  الملقح  الةناعيا  بهها السا   ال الأبقارلدس 
 

Introduction 
Bovine semen has been cryopreserved since more than a half century for artificial 

insemination and nowadays it is being widely used all over the world (1). It is well 

known that the cryopreservation procedure produced reactive oxygen species (ROS) (2). 

ROS induced lipid peroxidation (LPO) for sperm membrane, DNA damage and enzyme 

inactivation which reflected negatively on the decline of sperm motility, viability and 

fertilizing ability in bull (2, 3, 4). The continuous liberation of ROS from sperm 

metabolism, abnormal and immature sperms, as well as the output of freezing-thawing 

processes of semen which is often accompanied by a low concentration of antioxidants 

in sperm and seminal plasma, causing sperm oxidative stress (5). Moreover, sperm and 

seminal plasma have low endogenous antioxidants (6). Antioxidants in the semen 

includes enzymatic and non-enzymatic antioxidants like superoxide dismutase, catalase, 
glutathione reductase and glutathione peroxidase as well as, vitamin C, E, A and 

glutathione (5, 6). Catalase is one of the enzymatic antioxidants defense existed in both 

sperm cytoplasm and seminal plasma, playing an important role in protection of sperm 

against ROS. Catalase removes or minimizes both intracellular and extracellular H2O2 

to water and oxygen (7, 8). Adding of catalase to semen extender improved viability 

and decreased malondialdehyde (MDA) concentrations (9, 10). The post-thaw semen 

quality is thought to be affected by numerous factors in the cryopreservation procedure 

such as type of extender, glycerol concentration, packaging method, freezing rate and 

thawing period (11, 12). A practical thaw for bull spermatozoa, recommended by most 

AI organizations, is as 35-37˚C water bath for at least 30 seconds (13, 14, 15). It has 

been shown that an increase in post-thaw viability will result in increased fertility of the 

semen (16). Very limited trials have been carried out to investigate the influence of 

thawing period on post-thaw semen characteristics in Holstein (15) and buffalo (12) 

bulls. However, the interaction between different thawing periods and catalase addition  

to Tris extender and its effect of post-thaw semen attributes in Holstein bulls was not 

previously investigated. This prompted us to explore these effects currently. 
 

Material and Methods 
- Animals and semen collection: Five Holstein bulls of 2.5-3 years old with good 

quality semen characteristics (>70% forward individual motility and concentrations 

of at least 1.0 ×10
9
 spermatozoa/ml) were selected to be the semen source. The bulls 

were clinically proven to be free from any general or genital diseases and were 

maintained at the Livestock Central Artificial Insemination Department pertaining to 

the Ministry of Agriculture (Baghdad, Iraq). Ejaculates were collected from the bulls 

using an artificial vagina at once a week. The ejaculates were pooled to increase the 

semen volume for replication and to eliminate variability among the evaluated 

samples.  
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- Semen processing and groups: Following one year cryopreservation period,  

straws were thawed at 37˚C and examined after different thawing time (15, 30, 60 

and 120 minutes). Tris-based extender (24.2 g of Tris, 13.4 g of citric acid, 10 g of 

fructose, 19.2% v/v egg yolk, 64 ml glycerol and 1000 ml of distilled water at a pH 

of 6.8) was used experimental extender. The extender with pooled semen were 

divided into two parts. Catalase (100 IU/ml), Sigma-Aldrich, USA) was added as 

compared with control group (Tris extender). A drop of semen was placed on a pre-

warmed microscope slide and was subjectively assessed at 37˚C for its percentage of 

individual motility (17). Live sperm percentage was estimated using eosin-nigrosin 

stain. Following smearing, 200 sperms were counted by 400 × microscope (18). 
Abnormal spermatozoa were identified following staining with eosin-nigrosine (19) 

using similar slide for live sperm determination. The percentage head (giant, narrow, 

pyriform, twin and detached), tail midpiece (Swollen, twin and proximal and distal 

protoplasmic droplets), tail principal and terminal (bent, coiled, and twin) as well as 

sperm abnormalities were determined (20). 
- Statistical analyses: Statistical computations were performed using a general liner 

model (GLM) procedure in the SAS program (21) to investigate effects the thawing 
period and addition of catalase to Tris extender on some semen characteristics. The 
statistical model for analysis of variance was: 

Yijk = µ + Ti + Pj + eijk 

Where: 

Yijk = Dependent variable (individual motility, live sperm percentage and sperm 

abnormality percentage). 

µ = Overall mean. 

Ti = Effect of addition (Control and catalase). 

Pj = Effect of thawing periods 

eijk = Error term. 
Differences among means were computed using the Duncan multiple range test (22) 
 

Results 
- Sperm individual motility: The catalase group exhibited higher (P≤ 0.04-P≤ 0.002) 

sperm individual motility percentage in comparison with the control group during 
the whole thawing periods (Table 1). Within catalase group, 15 (36.66 ± 4.41 %) 
and 30 (45.00 ± 5.00 %) minutes post-thawing periods recorded greater (P ≤0.002) 
individual motility than other periods (Table 1). Concomitantly, higher individual 
motility was noticed at 15 minutes post-thawing period (18.33 ± 4.41%) as 
compared with its counterpart periods within control group (Table 1). Furthermore, 
lesser sperm motility was showed at 120 minutes post-thaw either in catalase 
(16.66± 1.66 %) or control (5.00 ± 0.00 %) groups (Table 1). 

 

Table (1) Effect of different thawing periods on sperm individual motility percentage of 

Holstein bulls following adding catalase to Tris extender (Mean ± S.E.) 
Thawing period  

                      (Minutes) 

 

Groups 

15 30 60 120 
Level of 

Significance 

 

Catalase 

 

36.66 

± 

4.41a A 

45.00 

± 

5.00a A 

23.33 

± 

1.66a B 

16.66 

± 

1.66a B 

P≤ 0.002 

 

Control 

 

18.33 

± 

4.41b A 

13.33 

± 

1.66b AB 

11.66 

± 

1.66b AB 

5.00 

± 

0.00b B 

P≤ 0.03 

Level of Significance P≤ 0.04 P≤ 0.004 P≤ 0.008 P≤ 0.002 - 

Means with capital superscripts within each row indicate comparison among thawing times and small 

superscripts within each column indicate comparison among groups within each time. 
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- Live sperm percentage: Greater (P<0.02- P<0.0001) live sperm percentage was 

observed in catalase group in comparison with control one during the whole thawing 

periods (Table 2). Within catalase group, the 15 and 30 minutes achieved higher 

(P≤0.05) live sperm percentage (71.63 ± 3.47 and 72.03 ± 6.30 % respectively), as 

compared with the 120 minutes thawing period (59.06 ± 0.43%) (Table 2). 

Similarly, the greatest (P≤0.08) live percentage was observed within the control 

group at 15 (56.33 ± 2.47 %) and 30 (53.33 ± 2.58%) minutes than 60 (47.20 ± 

1.13%) and 120 (44.83 ± 0.66%) minutes thawing period (Table 2).  
 

Table (2) Effect of different thawing time on live sperm percentage of Holstein 

bulls following adding catalase to Tris extender (Mean ± S.E.)  
Thawing period  

(Minutes) 

 

Groups 

15 30 60 120 
Level of 

Significance 

Catalase 

71.63 

± 

3.471a A 

72.03 

± 

6.30a A 

62.30 

± 

1.13a AB 

59.06 

± 

0.43a B 

P ≤ 0.05 

Control 

56.33 

± 

2.47b A 

53.33 

± 

2.58b A 

47.20 

± 

1.13b B 

44.83 

± 

0.66b B 

P ≤ 0.008 

Level of Significance P≤ 0.02 P≤ 0.05 P≤ 0.0007 P≤ 0.0001  

Means with capital superscripts within each row indicate comparison among thawing times and small 

superscripts within each column indicate comparison among groups within each time. 
 

- Sperm abnormality percentage: The differences in sperm abnormality percentage 

between catalase and control groups during the whole thawing periods lacked 

significance, however, it tended to be numerically higher in catalase than control 

group (Table 3). Greater (P≤0.05) sperm abnormality percentage was noticed at 120 

minutes thawing period (21.00 ± 2.08%) than those at 15 minutes (12.03 ± 2.27%) 

within catalase group (Table 3). Concomitantly, similar trend was observed within 

control group, being higher (P≤0.03) abnormality percentage at 60 (22.76 ± 0.89%) 

and 120 (24.50 ± 0.55%) minutes as compared with 15 minutes (18.76 ± 1.70%) 

(Table 3). 
 

Table (3) Effect of different thawing time on sperm abnormality percentage of 

Holstein bulls following adding catalase to Tris extender (Mean ± S.E.) 
Thawing time   

(Minutes) 

 

Groups 

15 30 60 120 
Level of 

Significance 

Catalase 

12.03 

± 

2.27a B 

16.53 

± 

2,64a AB 

18.73 

± 

2.08a AB 

21.00 

± 

2.08a A 

P≤ 0.05 

Control 

18.76 

± 

1.70a B 

21.46 

± 

0.99a AB 

22.76 

± 

0.89a A 

24.50 

± 

0.55a A 

P≤ 0.03 

Level of Significance NS NS NS NS  

Means with capital superscripts within each row indicate comparison among thawing times and small 

superscripts within each column indicate comparison among groups within each time. NS= Non-significant.  
 

Discussion 
High viability and motility of spermatozoa are important factors for successful 

artificial insemination, due to the pronounced correlation between post-thawing sperm 

viability and subsequent conception rate has been documented (23, 24). Motility is one 

of the most important factors in determining bull sperm because it obtains an indicative 

information about the sperm cell’s energy sources (25). Higher sperm individual 
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motility of catalase group in comparison with control group is in line with those 

obtained by (26)(20.8 ± 2.9 vs. 11.6 ± 7.6%) and (10) (44.28 ± 2.76 vs. 21.43 ± 3.03%) 

who add 200 and 100 IU/ ml catalase to Tris extender in Holstein bulls respectively. 

These improvements may returns to the antioxidant role of catalase as the first cellular 

defense against ROS (27). One molecule of catalase has an ability to dissociate two 

million molecules of H2O2 per minute, in addition to its role as NADPH oxidase 

inhibitor, that may collectively reduce the superoxide O2
-
 (28, 29). The catalase activity 

is dependent on NADPH activity within the sperm plasma membrane, in which the 

enzyme binds to protect itself from inactivation, consequently increasing its activity 

(30). On the other hand, these data are disagreed with those reported by Asadpour et al 

(2011) who did not found enhancement of sperm motility after addition of 100 and 200 

IU/ml to Tris extender in Holstein bulls. Higher sperm individual motility after 15 and 

30 minutes post-thawing period within catalase group explained that slow rate of 

thawing is beneficial tool to improve Holstein bulls frozen semen characteristics when 

added catalase to Tris extender. The sperm motility pattern reflects the biochemical 

environment and physical conditions imposed on bull spermatozoa. These results were 

contradict with those of (15) who demonstrated that thawing at 37˚C for 30 seconds 

yielded a higher sperm motility as compared with the other protocols in Holstein bulls. 

The current data were also disagreed with (12) who recorded recommended 70˚C for 6 

seconds thawing rate for buffalo semen to harvest a good sperm motility. Decreasing 

sperm motility following 60 and 120 minutes may clarifying the negative influence of 

long thawing rate on sperm DNA integrity and sperm motility consequently (31). 

Greater live sperm percentage in catalase as compared with control groups might 

reflects the role of catalase in the enzymatic metabolism of H2O2 and prevent the 

formation of OH, thus reducing the oxidative stress (32) or improved the plasma 

membrane integrity and thus increasing survival rate (10). These results were in 

accordance with those reported by (33), who yielded a good live sperm percentage 

(86.67 ± 4.41%) of bulls by adding 100 IU/ ml of catalase. The pronounced live sperm 

percentage following 15 and 30 minutes post-thawing periods currently in catalase 

group explained that these periods could be safely used to improve survival rate 

following cryopreservation in Holstein bulls when added catalase enzyme. Declining 

live sperm percentage after 60 and 120 minutes post-thawing period, explained that 

leaves straws for a long time may lead to pH fluctuations and consequently protein 

denaturation and cell death (34). 

The lacked significance between catalase and control groups in sperm abnormality 

percentage confirmed the results of (10) who did not find an obvious effect of adding 

100 IU/ml of catalase on total sperm abnormality percentage in Holstein bulls as 

compared with control group, three months post-cryopreservation (20.60 ± 1.05 vs. 

21.65 ±  0.64%). The sperm abnormality percentage was reduced significantly after 15 

and 30 minutes post-thawing period as compared with other periods, confirming that 

these thawing periods are appropriate to prevent sperm DNA damage (35) 

concomitantly with the protective antioxidant effect of catalase to maintain normal 

sperm morphology. The higher sperm abnormality percentage at 15 and 30 minutes 

post-thawing periods in control group (18.76-24.50%) may confirm the protective role 

of catalase from ROS. 

In conclusion, the addition of 100 IU/ml of catalase to Tris extender has improved 

sperm motility and livability percentages in Holstein bulls following 15 and 30 minutes 

post-thawing periods.   

 

 



Al-Anbar J. Vet. Sci., Vol.: 7 No. (1), 2014                                         ISSN: 1999-6527 

27 

References 
1. Calisici, O. (2010). Investigation of antioxidative capacity in bovine seminal plasma: 

Effects of omega-3 fatty acids . PhD. Thesis, College of  Samaun/ Türkei. 

2. Chatterjee, S. & Gagnon, C. (2001). Production of reactive oxygen species by 

spermatozoa undergoing cooling, freezing and thawing. Mol. Reprod. Dev., 

59: 451-458. 

3. Wills, E. (1971). Effect of lipid peroxidation on membrane- bound enzymes of 

endoplasmic reticulum. Biochem. J., 123: 983-991. 

4. Sariözkan, S.; Bucak, M. N.; Tuncer, P. B.; Uiutas, P. A. & Bilgen, A. (2009). The 

influence of cystein and taurine on microscopic oxidative stress parameters 

and fertilizing ability of bull semen following cryopreservation. Cryobiol., 

58: 134-138. 

5. Sikka, S. C. (2004). Role of oxidative stress and antioxidants in andrology and 

assisted reproductive technology. J. Androl., 25: 5-18. 

6. Bilodeau, J. F.; Chatterjee, S.; Sirad, M. A. & Gagnon, C. (2000). Levels of 

antioxidant defenses are decreased in bovine spermatozoa after a cycle of 

freezing and thawing. Mol. Reprod., 55:282-288. 

7. Foote, R. H. (1962). Catalase content of rabbit, ram, bull and boar semen. J. Anim. 

Sci., 21:966-968. 

8. Baker, H. W.; Brindle, J.; Irvine, D. S. & Aitken, R. J. (1996). Protective effect of 

antioxidants on the impairment of sperm motility by activated 

polymorphonuclear leukocytes. Fertil. Steril., 65: 411-419. 

9. Asadpour, R.; Jafari, R. & Tayefi-Nasrabadi, H. (2012). The effect of antioxidant 

supplementation in semen extenders on semen quality and lipid peroxidation 

of chilled bull spermatozoa. Iranian J. Vet. Res., 13: 246-249. 
10. Al-Zaidi, O. H. A. (2014). Adding some antioxidants and omega3 to Tris extender and its 

influence in improving post-cryopreservation semen characteristics of Holstein 

bulls. M.Sc. Thesis, College of Agriculture, University of Baghdad. 

11. Robbins, R. K.; Saacke, R. G. & Chandler, P. T. (1976). Influence of freeze rate, 

thaw rate and glycerol level on acrosomal retention and survival of bovine 

spermatozoa frozen in French straws. J. Anim. Sci., 42: 145-154. 

12. Rastegarnia, A.; Shahverdi, A.; Topraggaleh, T. R.; Ebrahimi, B. & Shafipour, V. 

(2013). Effect of different thawing rates on post-thaw viability, kinematic 

parameters and chromatin structure of buffalo (Bubalus bubalis) 

spermatozoa. Cell J., 14: 306-313. 

13. Nur, Z.; Dogan, I.; Soylu, M. & Ak, K. (2003). Effect of different thawing 

procedures on the quality of bull semen. Rev. Med. Vet., 154: 487-490. 

14. Hayashi, Y. & Isobe, N. (2005). Characteristics of cryopreserved spermatozoa from 

a Holstein-Friesian bull thawed at different temperature. J. Int. Dev. Coop., 

12: 107-110. 

15. Al-Badry, K. I. (2012). Effect of various thawing times and temperatures on frozen 

semen quality on Friesian bulls in Iraq. Int. J. Anim. Vet. Adv., 4: 384-388. 

16. Bochenek, M. & Smorag, Z. (2010). The level of sperm DNA fragmentation in 

bulls of different breeds. Ann. Anim. Sci., 10: 379-384. 

17. Walton, A. (1933). Technique of artificial insemination. Mp. Bur. Anim. Genet., 

Iiius- Edinburgh. P. 56. 

18. Swanson, E. W. & Beardon, H. J. (1951). An eosin nigrosin stain differentiating 

live and dead bovine spermatozoa. J. Anim. Sci., 10:981-987. 

19. Hancock, J. L. (1951). A staining technique for the study of temperature shock in 

semen. Nature (Lond.) 167: 323-324. 



Al-Anbar J. Vet. Sci., Vol.: 7 No. (1), 2014                                         ISSN: 1999-6527 

28 

20. Melrose, D. R. & Laing, J. A. (1970). Characteristics of normal semen. In: Laing, J. 

A. (Ed.), Fertility and Infertility in the Domestic Animals. Bailling Tindell 

and Cassell Press, London, PP. 140-143. 

21. SAS. (2012). SAS\STAT User’s Guide for Personal Computers. Release 9.1 SAS 

Institute Inc., Cary, N. C., USA. 

22. Duncan, D. B. (1955). Multiple range and multiple F. Tests. Biometrics. 11:1-42. 

23. Correa, J. R.; Pace, M. M. & Zavos, P. M. (1997). Relationships among frozen 

thawed sperm characteristics assessed via the routine semen analysis, sperm 

functional tests and fertility of bulls in an artificial insemination program. 

Theriogenology, 48: 721-731. 

24. Larson-Cook, K. L.; Brannian, J. D.; Hansen, K. A.; Kasperson, K. M.; Aamold, E. 

T. & Evenson, D. P. (2003). Relationship between the outcomes of assisted 

reproductive techniques and sperm DNA fragmentation as measured by the 

sperm chromatin structure assay. Fertil. Steril. 80: 895-902. 

25. Verstegen, J.; Iguer-Ouada, M. & Onclin, K. (2000). Computer assisted semen 

analyzers in andrology research and veterinary practice. Theriogenology, 

57: 149-179. 

26. Fernández-Santos, M. R.; Domínguez-Rebolledo, A. E.; Esteso, M. C.; Garde, J. J. 

& Martínez-Pastor, F. (2009). Catalase supplementation on thawed bull 

spermatozoa abolishes the detrimental effect of oxidative stress on motility 

and DNA integrity. Int. J. Androl., 32: 353-359. 

27. Caballero, I.; Parrilla, I. & Vazquez, J. M. (2007). The boar seminal plasma and its 

proteins: biological functions and possible applications for the development 

of new reproductive biotechnologies in swine. Technol. Adv. Swine, 4:59-76. 

28. Wozniak, K.; Czechowska, A. & Blasiak, J. (2004). Cisplatin-evoked DNA 

fragmentation in normal and cancer cells and its modulation by free radical 

scavengers and the tyrosine kinase inhibitor STI571. Chem. Biol. Interact., 

147: 309- 318. 

29. Agarwal, A.; Prabakaran, S. A. & Said, T. M. (2005). Prevention of oxidative stress 

injury to sperm. J. Androl., 26: 654-660. 

30. Sicherle, C. C.; Maiab, M. S.; Bicudoa, S. D.; Rodelloa, L. & Azevedoc, H. C. 

(2011). Lipid peroxidation and generation of hydrogen peroxide in frozen-

thawed ram semen supplemented with catalase or Trolox. Small Rumin. 

Res., 95: 144-149. 

31. Kadirvel, G.; Kumar, S. & Kumaresan, A. (2009). Lipid peroxidation, 

mitochondrial membrane potential and DNA integrity of spermatozoa in 

relation to intracellular reactive oxygen species in liquid and frozen-thawed 

buffalo semen. Anim. Reprod. Sci., 114: 125-134. 

32. Ondei, L. S.; Silveira, L. M.; Leite, A. A.; Souza, D. R. S.; Pinhel, A. A. S.; 

Percario, S.; Ricci, O. & Bonini-Domingos, C. R. (2009).Lipid peroxidation 

and antioxidant capacity of G6PD-deficient patients with A-(202G>A) 

mutation. Genet. Mol. Res., 8: 1345-1351. 

33. El-Sheshtawy, R. I.; El-Nattat, W. S. & Sabra, H. A. (2013). Effect of addition of 

catalase with or without L-tryptophan on cryopreservation of bull extended 

semen and conception rate. Global Veterinaria, 11: 280-284. 

34. Mortimer, S. T. (2000). CASA--practical aspects. J Androl., 21: 515-524. 

35. Rybar, R.; Faldikov, L.; Faldyna, M.; Machatkov, M. & Rubes, J. (2004). Bull and 

boar sperm DNA integrity evaluated by sperm chromatin structure assay in 

the Czech Republic. Vet. Med. Czech., 49: 1-8. 

 



Al-Anbar J. Vet. Sci., Vol.: 7 No. (1), 2014                                         ISSN: 1999-6527 

29 

Prevalence study of gastrointestinal Nematodes in goats in Baghdad 

province-Iraq 
 

S. M. K. Al-Dabagh
*
,*A. M. A. Al-Amery and D. A. M. Al-Ani

**
 

*
Department of Parasitology- College of Veterinary Medicine\ University of 

Baghdad -Iraq 
**

Office of Agricultural Research\Ministry of Agriculture- Iraq 
 

Abstract 
This study carried out in order to investigation the prevalence of gastrointestinal 

nematodes in goats (Capra hircus) in Baghdad province during the period between 

October 2014 to March 2015.The results found four genera of GIT nematodes detected 

from 300 fecal samples  of examined goats, which confirmed the highest prevalence rate 

with Toxocara vitulorum was 43.33%, followed by closed rate with Haemonchus 

contortus and Strongyloides papillosus which was recorded 22.66%,and the lowest 

prevalence rate was recorded with Skrjabinema ovis 12.66%, the two genera of 

Toxocara vitulorum and Skrjabinema ovis were recorded for the first time in Baghdad 

province. According to the age group, most species of GIT nematodes recorded the 

highest prevalence rate in age <1-6 months except S. ovis detected in age ≥ 3 years. 

Relation to the sex, the highest percentage for all species of nematodes infection was 

detected in males more than females without significance differences. According to the 

months of study, the maximum percentage for H. contortus was noticed in March 44% 

and the lowest in January was 4%, while the highest percentage rate for S.papillosus in 

February was 28% and the lowest in January was 16%, February had highest percentage 

rate 84% for T. vituloum compared to November reached to 24%, S. ovis had closed 

prevalence rate in October, December, January, March which was recorded 16% while 

the lowest infection in February was recorded 12%. 
Key word: Haemonchus contortus, Strongyloides papillosus, Toxocara vitulorum, prevalence, goats 
E-mail: sahed aldabagh@yahoo.com 

 

 العراق -في الماعز في محافظة بغداد الأسطوانية والأمعاء ةدراسة انتشار ديدان المعد
 

 **دنيا عبد الملك العانيو  *عامر مرحم عبد العامري,*سهد محمد كاظم الدباغ
 العراق  -جامعة بغداد /لبيطريالطب ا ةكلي -فرع الطفيليات*

 العراق-وزارة الزراعة /ةالبحوث الزراعي ةدائر **
 

 ةالخلاص
فت  محافهت  بغتداد  فت  المتاعل مالأمعتاي  ديتدا  المعتد مت  اجت  التحتري عت  متدس انتشتار  هه  الدراست أجري 

  المعتتد أستتةمانيا جنتتاس متت  أ 4ههتتر  النتتتا   أ .2015آهارملغايتت  شتتهر  2014 الأم   متت  شتتهر تشتتري ابتتتداي  
  Toxocara vitulorumبديتدا    لتابإ  عينت  مت  بترال المتاعل، ستجل  اعلت  نستب 300المشخل  م   مالأمعاي
اقت   أمتا  ,Haemonchus contortus,  Strongyloides papillosusلديتدا  %22.66 ، تلتهتا43.33%

مستتتتجل  الدراستتتت  الجنستتتتا  % Skrjabinema ovis 12.66هتتتت   مالأمعتتتتاي  المعتتتتد ستتتتةمانيا نستتتتب  انتشتتتتار ت
T.vitulorum, S.ovis  مالأمعتتاي   ديتتدا  المعتتد جنتتاسأا  اغلتتت   ههتتر  الدراستتأفتت  محافهتت  بغتتداد.   متتر  لأم

. اعتمتادا علتت   ستتن 3بعمتتر ا رتر مت   ستجل   S.ovisاشتهر عتتدا ديتدا  6-1بعمتر اقت  متت    بنستب  عاليتت ستجل 
مبتتتدم  مجتتتمد فتتترم   ا نتتتما  اتستتتةمانيألجميتتت   الإنتتتا اعلتتت  متتت  للتتته مر  الإلتتتاب   النتتتتا   نستتتب أههتتتر الجتتتنس، 
متتتا %،أ4 فتتت   تتتانم  الرتتتان   ماقتتت  نستتتب %44 آهارلشتتتهر   اعلتتت  نستتتب H. contortus  لتتتابإ. ستتتجل   معنميتتت
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S.papillosus 16 ماقتتت  نستتتب  بشتتتهر  تتتانم  الرتتتان % 28 ستتتجل  اعلتتت  نستتتب  بشتتتهر شتتتباة%.T. vituloum 
سجل  نست   S.ovisماأ %.24 خلا  شهر تشري  الران   نسب ماق  %84 شباةبشهر   لابإ  سجل  اعل  نسب

ختتلا  شتتهر   لتابإ  ماقتت  نستتب %16 مآهارم تتانم  الرتان   الأم م تانم   الأم تشتتري   ختلا  اشتتهر  متقاربتت  لتابإ
 %.12 شباة

Introduction 

Goats are one of the earliest domesticated animals which have served human longer 

than sheep and cattle. It is reared for production milk, meat and hair especially in 

tropical and sub-tropical area (1).The population of goats in the world in 2004 was 

reached to over 743 million in developing countries, furthermore, goats harbor different 

species of GIT nematodes infection which effect on production and growth of animals. 

H.contortus known (barber–pole worm), blood suckling parasites present in abomasum 

of ruminants causes diarrhea, anemia, loss of weight, recumbency, odema, anorexia, 

death in chronic cases (2). S.papillosus is one of the destruction disease in ruminants 

cause severe disease in goats when slight infection take placed, it is skin penetrating 

nematodes, kids and lambs can be succumbed lactogenically by larvae invigorated from 

tissues of the dam during the time of pregnancy (3). It causes dehydration, cachexia, 

diarrhea, chewing movement with foaming at the mouth, anorexia, bruxism, and 

nervous signs like ataxia, anemia, wide-based stance, weak growth, loss of appetite, 

wandering, aimless, pushing the head against solid objects (4) the T.vitulorum is 

principle parasite of Asian Bos spp. and Bubalus bubalis but it has been recorded in 

sheep and goats also(5). It cause coughing, fever, paralysis, opisthotonos, conjunctivitis 

diarrhea (white scours), colic, constipation, dehydration, weight loss, butyrous odour 

during breath, anorexia, skin eczema(6). While S.ovis is small ruminant pin worm 

belong to the family of Oxyuridae, worldwide distribution in Africa, Kenya, Nigeria, 

Tchad, Reunion. The Skrjabinema caprae is recognize for goat but is similar in 

synonymous with S. ovis. The severity of infection with GIT parasites in goats could be 

due to susceptibility of goats to internal parasites because poor immunity compared to 

the other species of livestock (7). 

Materials and Methods 
A total 300 fecal samples from goats were collected randomly from three regions 

(Abu-Ghraib 96, Al-Tagi 96 and Al- Radwaniyah 108), in different age groups ranged 
from one to six months, six to twelve months, one to three years and more than three 
years, also for both sexes (72 males - 228 females) during the period from the beginning 
of October 2014 to end of March 2015. Fecal samples were collected directly from the 
rectum, put in a clean plastic container and were tightly closed. All information 
included case history, age, sex, giving of treatments and date of sampling were reported, 
and the samples were transported to parasitology laboratory in College of Veterinary 
Medicine-University of Baghdad.  
 Laboratory examination: fecal samples were subjected to macroscopic examination 

included color, consistency and odor. 
 Microscopic examination included direct method, staining methods by using Lugol’s 

Iodine stain and flotation methods by using saturated Sheather's solutions, prepared 
by dissolving 500 gram sugar in 320 ml distilled water and adding 6.5 gram phenol 

as preservative and saturated salt solutions, prepared by dissolving 454 gram of salt 
(NaCl) in 1140 of distilled water to identified eggs of gastro intestinal nematodes(8), 
also by use fecal culture, taken about 20 gram of feces placed into jar and broken up 
with spatula, kept sufficient moist and added sphagnum and mixed well, not close 
the cover completely and allow air enter to the jar, placed the culture in incubator at 
25-27cº for seven to ten days to make larvae reached to infective stage (larvae 
three), the fecal culture was turned every day to inhibit the growth of fungi or by 
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added sodium carbonate 1%, the culture exposed to light for one hour and filled the 
mixed culture with warm water 30 cº and inverted into glass petri dish and waiting 
about 24 hours until the larvae moved towards moat, then by micropipette draw out 
the larvae into test tube put in centrifugation and taken the sediment, and examined 
under 10× and 40× by put Lugol’s Iodine stain on the border of cover slide to kill 
the larvae to identification of third stage larvae of goat gastrointestinal nematodes 
(9). Ocular micrometer was used to measured eggs and larvae of GIT nematodes (8). 
Statistical analysis, the data were analyzed statistically by use chi square test (SPSS 
and version) also standard error by use t. test and Anova test (10). 

Results 
During the period of study, the results showed the highest percentage rate with 

T.vitulorum was 43.33% (Fig. 1) which was diagnosis for first time in Baghdad 
province, followed by closed rate with H.contortus and S.papillosus was 22.66% (Fig. 
2, 3), the lowest prevalence rate of nematodes infection with S. ovis was 12.66% (Fig. 
4), which was recorded for first time in Baghdad province. According to the age group, 
the age of < 1-6 months had highest rate of prevalence 40.38% for H. contortus 
compared with age ≥3 years had lowest prevalence rate of 8.69%. For S. papillosus, the 
highest rate of infection in age < 1-6 months was 36.53% while the lowest in age 6-12 
months was 10.34%. The age of < 1-6 months had highest rate by T. vitulorum of 
46.15% compared with age 6-12 months had lowest rate of 37.93%. For S. ovis, had 
highest percentage of infection in age ≥3 years of 17.39% and the lowest in age 1-3 
years of 8.69%. All different species of GIT nematodes recorded significance 
differences p≤0.05 between age group (Table 1). Relation to the sex, the highest rate of 
prevalence for H. contortus in males was 30.55% while the lowest in females was 
20.17%. For S. papillosus the highest percentage rate in males was 27.77% while the 
lowest in females was 21.05%. Males had highest infection rate of 55.55% by 
T.vitulorum in contrast with females was 39.47%. For S. ovis, males had highest 
infection rate 16. 66% while females had lowest rate 11.40%. All these different species 
of GIT nematodes recorded no significance differences between sexes (Table 2). 
According to the months of study, March had highest rate of infection with H.contortus 
of 44% compared to January had lowest prevalence rate of 4%. For S.papillosus 
percentage of infection was highest in February reached to 28% and lowest in January 
was 16%. For T.vitulorum the highest rate in February was 84% compared to November 
reached to 24%. For S.ovis, had closed prevalence rate in October, December, January, 
March of 16%, and no infection detected in November, while the lowest in February 
was 12%. All these differences for all spp. of GIT nematodes recorded significance 
differences between months p≤ 0.05 (Table 3). 

Table (1) Total rate of prevalence with different gastrointestinal Nematodes 

according to the age groups 

Age groups 

No. of 

samples 

examined 

No. of 

+ve.with 

Haemonchus 

contortus (%) 

No. of +ve. 

with 

Strongyloides  

papillosus(%) 

No. of +ve. 

with 

Toxocara  

vitulorum (%) 

No. of +ve. 

with 

Skrjabinema 

ovis (%) 

<1 – 6 

months 
104 

42 

(40.38) 

38 

(36.53) 

48 

(46.15) 

14 

(13.46) 

6 – 12 

months 
58 

12 

(20.68) 

6 

(10.34) 

22 

(37.93) 

8 

(13.79) 

1 – 3 years 92 
10 

(10.86) 

12 

(13.04) 

40 

(43.47) 

8 

(8.69) 

≥3 years 46 
4 

(8.69) 

12 

(26.08) 

20 

(43.47) 

8 

(17.39) 

Total 300 
68 

(22.66) 

68 

(22.66) 

130 

(43.33) 

38 

(12.66) 

X
2
=22.1            Significance differences p≤ 0.05 
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Table (2) Total rate of prevalence with different gastrointestinal Nematodes 

according to the sex 

Sex 

No. of 

samples 

examined 

No. of +ve. 

with 

Haemonchus 

contortus (%) 

No. of +ve. 

with 

Strongyloides 

papillosus(%) 

No. of +ve. 

with 

Toxocara  

vitulorum (%) 

No. of +ve. 

with 

Skrjabinema 

ovis (%) 

 

Males 
72 

22 

(30.55) 

20 

(27.77) 

40 

(55.55) 

12 

(16.66) 

Females 228 
46 

(20.17) 

48 

(21.05) 

90 

(39.47) 

26 

(11.40) 

Total 300 
68 

(22.66) 

68 

(22.66) 

130 

(43.33) 

38 

(12.66) 

X
2
=3.95            No Significance differences 

 

Table (3) Total rate of prevalence with different gastrointestinal Nematodes 

according to the month 

Months 

No. of 

samples 

examined 

No. of +ve 

with 

Haemonchus 

contortus (%) 

No. of +ve 

with 

Strongyloides 

papillosus(%) 

No. of +ve 

with 

Toxocara  

vitulorum (%) 

No. of +ve 

with 

Skrjabinema 

ovis (%) 

October 50 
14 

(28) 

12 

(24) 

16 

(32) 

8 

(16) 

November 50 
10 

(20) 

10 

(20) 

12 

(24) 
- 

December 50 
8 

(16) 

12 

(24) 

16 

(32) 

8 

(16) 

January 50 
2 

(4) 

8 

(16) 

20 

(40) 

8 

(16) 

February 50 
12 

(24) 

14 

(28) 

42 

(84) 

6 

(12) 

March 50 
22 

(44) 

12 

(24) 

24 

(48) 

8 

(16) 

Total 300 
68 

(22.66) 

68 

(22.66) 

130 

(43.33) 

38 

(12.66) 

Chi square=25.4         significance differences  p≤ 0.05 
 

 

 

 

 

 

 

 

 
 

 

Fig. (1) Egg of  Toxocara vitulorum, by Sheather's solution flotation method (40 x) 
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A-Egg of H. contortus, by salt solution 

flotation method (40x) 
 

B-Total length of H.contortus, by fecal 

culture 

 
 

 

 

                           

                                                                                                                                                                                                         

                                                                                                                                                                                  

 

 

C- Anterior end of L3 of H.contortus  
D- Posterior end of L3 H.contortus  

(kinked pointed tail) 

Fig. (2) Haemonchus contortus 
 

 

 

 

 

 

 

 
 

A- Egg contain larvae, by direct method  
B- Anterior end of free living female, 

Rhapditiform esophagus (ESO) 
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C- Egg in the body of free living female  D- Posterior end of free living female 

Fig. (3) Strongyloides papillosus (40 x) 
 

 

 

 

 

 
        

 

 

 

 

 

 

Fig. (4) Egg of Skrjabinema ovis, by Lugol’s Iodine stain (40x) 
 

Discussion 
Current results detected that T. vitulorum had highest prevalence rate in infection 

with GIT nematodes, could be due to thick Albumin's shell of eggs which tend them 
resistant to various environmental condition and persistence of eggs for at least seven 
months and more than two years in other studies (6). Young animals take infection by 
milk ingestion from dams and adult worm present only in young ruminants, so the main 
transmission by trans mammary routes which play role in epidemiology of T. vitulorum, 
in addition of high biotic potential of females worm excrete 8000-100000 eggs daily per 
gram of feces (EPG) (11). The percentage rate for T. vitulorum was in a compatible with 
(12) in Egypt  who carried out in order to investigation the percentage  rate in cattle was 
47.9% and disagree with (13, 14) whom detected of 2.4%,14%, respectively. Results 
were shown the rate of infection by H. contortus was 22.66% which in consonance with 
(13) in Mosul province, was revealed that percentage rate of H. contortus was 18.2% in 
sheep and (15) in Hilla city who recorded of 29.67% in goats, and disagree with (16) 
who noticed the percentage rate of 3.48% in goats and (17) who recorded the percentage 
rate was 2.3% in Egypt. Present results were lower than studies showed by (18, 19) 
whom detected in Baghdad the infection rate of H.contortus was 34.94%; 34.66% 
respectively in goats. For S. papillosus the infection rate 22.66% and it was in a 
harmony with (20) that recorded of 20.45% in goats and in contrary with (21) who 
found of 66.66% in goats. The rate of infection by S.ovis was in compatible with (20,22) 
whom reported the percentage rate was 11.6%,12% respectively and disagree with (17) 

C 

D C 
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who reported the percentage rate was 1.1% in goats. These differences in the percentage 
rate for different species of GIT nematodes may be due to physiological factor of 
animals (lactation and pregnancy), immune system of host, taken of fecal matter and 
litter during wet seasons, age, breed, sex of host, mal nutrition effect on development of 
acquired immunity against GIT parasites, number of samples collection, overcrowding, 
illiteracy of keepers of host, short generation interval of most nematodes infections, and 
practice of measurement. Regarding to the age group of months, present results noticed 
the highest rate of H. contortus in age <1 – 6 months and lowest in age ≥3 years, many 
studies have been carried out the prevalence rate represented as our results found by 
(23) who reported the highest rate in age < 1 years of 80.48% and the lowest in age > 4 
years of 23.80%. And disagree with (18, 19) whom recorded the highest percentage in 
adult 41.12% while kids had percentage of 23.14%, and 92.35% in age 1-2 years and 
31.70% in age >2 years respectively. Lowest rate of prevalence in age ≥3 years result of 
when animals cross one years of age, the infection reduce due to phenomenon self-cure 
and resist to infection although permanent exposure to some level of infection is 
acquired to sustain their resistant status (24). Age <1-6 months had highest percentage 
for S. papillosus compared to age 6-12 months had lowest percentage rate, this was in 
line with (25), that recorded age 1-6 months of 71.5%,67.9% in age 7-18 months in 
Nigeria, and did not agree with (17) who confirm that adult goats had highest rate of 
24.9% while in kids was 11.8%. There is known that S. papillosus transmission by trans 
mammary routes during period of parturition and lactation, therefore in age 6-12 months 
lowest prevalence was noticed may attributed due to separating of young animals in this 
age from their dams and acquired immunity. The T. vitulorum, the highest rate of 
infection occurred in age< 1-6 months in contrast with the lowest occurred in age 6-12 
months, and this was in compatible with (17) in Egypt, that recorded the infection rate 
of 0.65% in kids,0.5 % in adults, and with (26) in Florida, who detected age< 3 months 
had highest rate was 17.6% compared to age 3-4 months and age 5-6 months was 0.4%, 
0.9% respectively and not noticed eggs of T.vitulorum in age 7-9 months in calves. 
These finding disagree with (14), who revealed age 10-30 day had prevalence rate of 
7.14% in goats while age 31-90 days was 85.71%, but at age 90-180 day was 7.14%. 
The highest rate in age <1-6 months may could due to larvae 3 of T.vitulorum 
transmission by colostrum milk to new born calves in 2-5 day after calving and 
evolution to new mature worm in intestine of calves after 10 days of age of host, then 
eggs passed in three weeks in feces of calves (27). At age≥3 years had highest rate of 
infection by S. ovis in contrast with age 1-3 years had lowest percentage and this in 
compatible with (17) that recorded highest rate of 1.5% in adults and 0.65% in kids and 
(20) in Sudan that explained that adult goats particularly bear high worm burden, and in 
contrary with (22) who carried out the highest rate in age 1-1.5 years and the lowest in 
age > 3 years in goats. The highest rate in age ≥3 years may be due to highly humidity 
and moderate temperature play role to subsequences development of life cycle of 
nematodes infection lead to pasture contamination around the years and presence of 
carrier animals in herd also open grazing lead to recycle infection and resistant animals 
to treatment (28). The lowest percentage in age 1-3 years in adult goats due to evolution 
of immune system and elimination of worm burden when they reach 12 months of age 
and resistant to reinfection (29). According to the sex, The highest rate of H. contortus 
in males was 30.55% compare to females was 20.17%, this was in agreement with (21), 
who carried out the highest rate in males was 75% and the lowest in females was 
64.10% in goats without significance differences, and in contrary with (18, 19) whom 
detected the highest rate in females more than males. 

The highest rate in males due to males more susceptible to infection than females 
and different in resistant level were significant after puberty only due to stimulation of 
estrogen effect on immune response against GIT nematodes while androgen suppress 
immune response (30). Present results showed highest rate for S. papillosus in males 
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was 27.77% in contrast with females was 21.05% and this was in line with (21), who 
explained the highest rate for S.papillosus in males was 66.66% in goats and 61.54% in 
females without significance differences, and also with (20) that recorded the highest 
worm burden in males more than females. For T. vitulorum infections, highest rate in 
males was established of 55.55% and the lowest in females 39.47%, and this in agree 
with (31) who confirm the highest rate of nematodes prevalence in males was 82.8% 
more than females was 75.3% without significance differences, and disagree with (32), 
who recorded highest rate in females was 80.43% while in males of 47.45% in buffalos. 
(33) was explained that females exposure to stress factor during pregnancy and 
parturition and lowered resistant due to in balance of hormones and insufficient diet 
against higher needs, suppression of immunity and Spring in apparent increase of 
number of worm by resumption of development of previously inhibited larvae and 
occurred of newly acquired larvae and failure of elimination of existing mature worm 
which lead to fecundity of eggs laying by adult females nematodes. For S. ovis 
infection, males had highest rate of 16.66% while in females was 11.40% and this was 
in accordance with (34), who detected the maximum rate in males was 57.69% while 
the lowest in females was 32.3%. All these variation in the percentage rate for different 
spp. of GIT nematodes according to the sex due to differences in geographical 
distribution, number of samples collection, age, breed, seasons of samples collection,  
health status of animals, grazing habits, nutritional status of host. 

Regarding to the months of study, current results were shown the highest rate for H. 
contortus in March and lowest in January, which in compatible with (16, 18) whom 
confirm the highest percentage rate was 22.75%, 80.95% respectively in March. Low 
prevalence rate in January due to cold weather lead to inhibition L4 (hypobiosis), 
according to study of (35), who reported the late Autumn and beginning of Winter 
seasons when temperature low, L4 hypobiosis in abomasum of sheep, and least 
inhibition take place in warm rainy seasons and Spring. Current results disagree with 
(19), who detected the highest rate in December 57.33%, 17.10% in October, and with 
(34) who recorded the highest rate 33.30% in Autumn in goats. For S. papillosus 
recorded in present results, the highest percentage in February was recorded 28% and 
the lowest in January was16%, this was in accordance with (21), who recorded highest 
rate in February was 100% and lowest in June was 61.11% in goats with significance 
differences. The highest rate of S. papillosus in February may be attributed to period of 
parturition and lactation in this month. There is known that larvae of S. papillosus 
transmission by trans mammary route by colostrum milk and can noticed eggs in feces 
of young animals after 6-7 days, in addition to favorable climatic condition in February 
month for evolution of free living stage (3). 

The lowest prevalence rate in January may due to adverse climatic condition in 
winter subsequences to arrested evolution of larvae in host and environment, short 
photo period in winter and reduce period of grazing support in reduce chance of contact 
between host and parasite, also phenotype or strain have difference response to 
temperature changes and high temperature shortened their evolution while low 
temperature prolong developed of free living stage (36). (17) was confirmed that 
Strongyloides  spp. infections increase gradually in Autumn and reach peak  in Winter 
and Spring and declined in Summer in goats, and didn’t agree with (13) who noticed all 
nematodes infection reach peak in Spring seasons and also with (29) that detected the 
highest rate in Spring and Summer seasons was 95.23% and lowest in Winter was 
52.77%. For T.vitulorum,  results were shown maximum prevalence rate in February 
was 84% compared to November was 24%. The highest rate in February may be due to 
period of parturition and lactation. The main source of transmission by trans mammary 
routes and suckling ruminants ingestion milk contain L3 from dams and developed to 
adult worm in the small intestine of young animals and can noticed eggs in feces in 29 
day after birth (37). The highest rate in consonance with (38), who recorded all 
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nematodes eggs count increase in parturition period due to stress factor and poor 
nutrition and per parturient relaxation which synchronized with climatic condition lead 
to develop of free living stage. These finding disagree with (17) in Egypt, who recorded 
highest rate of T.vitulorum in goats was 1.2% in Spring and Autumn and with (26), 
Who detected that no significance differences between months with infection of 
T.vitulorum in ruminants. For S.ovis, October, December, January and March had 
closed prevalence rate compared to February had lowest rate and no infection detected 
in November with S.ovis. The highest rate of S.ovis was in harmony with (34), who 
carried out the highest rate of S.ovis in Autumn seasons was 72.20%. 

References 
1. Di Cerbo, A. R.; Manfredi, M. T.; Zanzani, S. & Stradiotto, K. (2010). Gastrointestinal 

infection in goat farm in Lombardy (Northern Italy). Analysis on community and 

spatial distribution of parasites. Small Rumin. Res., 88:102-112. 

2. Sutherland, I. & Scott, I. (2010). Gastrointestinal nematodes of sheep and cattle. Biology and 

control. Wiley-Blackwell, United Kingdom, P. 242. 

3. Kobayashi, I. & Horri, Y. (2008). Gastrointestinal motor disturbance in rabbits 

experimentally infected with Strongyloides papillosus. Vet. Parasitol., 158: 67-72. 

4. Campos, A. K.; Araujo, J. V.; Guimaraes, M. P. & Dias, A. S. (2009). Resistance of different 

fungal structures of Duddingtonia flagrans to the digestive process and predatory 

ability on larvae of Haemonchus contortus and Strongyloides papillosus in goat 

feces. Parasitol. Res., 105: 913-919. 

5. Roberts, J. A. (1993). Toxocara vitulorum in ruminants. Helminth abstracts., 62: 151-174. 

6. Starke-Buzetti, W. A. (2006). Toxocara vitulorum in livestock, in CV Holland & HV Smith 

(eds.), Toxocara: the enigmatic parasite, CAB Intern., Wallingford, UK, PP. 260-

277. 

7. Baker, D. G. (2007). Flynn’s Parasites of Laboratory Animals. 2
nd

 ed. Blackwell Publishing 

Professional, Am. College of Laboratory Anim. Med., USA P.813. 

8. Soulsby, E. J. L. (1982). Helminths, Arthropods and Protozoa of domesticated animals. 7
th
 

ed. Bailliere Tindall, London, P.793. 

9. Ministry of Agriculture, Fisheries and Food (MAFF), (1977). Manual of veterinary 

parasitological laboratory techniques. Her Majesty’s Stationary Office, London, P. 

16-23. 

10. Coulombier, D.; Fagan, R.; Hathcock, L. & Smith, C. (2001). Epi Info 6 Version 6.04 A. 

Word processing, database and statistical program for public health. Centers for 

disease control and prevention, Atlanta, USA. PP.51-97. 

11. Raza, M. A.; Murtaza, S.; Bachaya, H. A.; Dasatger, G. & Hussain, A. (2009). Point 

prevalence of Haemonchosis in sheep and goats slaughtered at Multan abattoir. J. 

Anim. Plant Sci., 19:158-159. 

12. Abu-Elwafa, S. A. & Al-Araby, M. A. (2008). Parasitic helminths among animals 

slaughtered at Dakahlia Province abattoirs. Mansoura Vet. Med. J., 10(1):93-104. 

13. Al-Bayati, O. A. S. & Arsalan, S. H. (2009). Clinical and hematological study in sheep 

infected with gastrointestinal parasites in Mosul. Iraqi J. Vet. Sci., 23(1):93-100. 

14. Ershadazzamani, M. D.; Tanuza, D. A. S.; Mamunul, H. & Mahmudur, R. (2013). 

Concurrent infection of gastro-intestinal Parasites and bacteria associated with 

diarrhea in Bengal goats in Bangladesh. Int. J. of innov. and Appl. Studies., 

3(2):449-455. 

15. Al-Hasnawy, M. H. M. (2014). Prevalence and pathogenicity of Haemonchosis in sheep 

and goats in Hilla city/Iraq. J. of Babylon Univ. Pure and Appl. Sci., 7(22). 

16. Faraj, K. B. (2012). Study of abomasums and cecum nematodes of sheep and goats in 

Basra province/ Iraq. M.Sc thesis, College of Vet. Med. University of Basrah. 

17. Arafa, M. I. & Fouad, I. A. (2008). Studies on some internal parasites of goats in Assiut 

governorate especially which affecting liver. Ass. Univ. Bull. Environ. Res., 

11(1):57-73. 



Al-Anbar J. Vet. Sci., Vol.: 7 No. (1), 2014                                         ISSN: 1999-6527 

38 

18. Faraj, A. A. (2005). Evaluation of helminth infections in gastrointestinal tract of goats. 

M.Sc. thesis, College of Vet. Med. Baghdad University. 

19. Al-Daher, A. H (2014). Epidemiological and pathological study of the abomasa l worms of 

sheep in Al-Kut City. M.Sc. thesis, College of Vet. Med. Baghdad University. 

20. Almalik, A. H. A.; Bashar, A. E. & Abakar, A. D. (2008). Prevalence and Dynamics  of 

some gastrointestinal parasites of sheep and goats in Tulus area based on post-

mortem examination. Asian J. Anim. and Vet. Adv., (JAVA), 3(6):390-399. 

21. Minnat, T. R. (2014). Detection of gastrointestinal parasites infection of sheep and goats in 

Diyala Province-Iraq. Al-Qadisiya J. Vet. Med. Sci., 13(2):118-123. 

22. Naem, S. & Gorgani, T. (2011). Gastrointestinal parasitic infection of slaughtered sheep 

(Zel breed) in Fereidoonkenar city, Iran., J. Vet. Res. Forum., 2(4):238- 241. 

23. Nizam, M. (2013). Haematological and biochemical studies of helminth infected goats in 

South Kashmir. M.Sc. thesis, University of Kashmir. 

24. Vlassoff, A.; Leathwick, D. M. & Heath, A. C. G. (2001). The epidemiology of nematode 

infections of sheep. New Zealand Vet. J., 49: 213-221. 

25. Osakwe, I. I. & Anyigor, S. I. (2007). Prevalence of gastrointestinal helminthes in West 

African dwarf (WAD) in goats in an agrarian agro-ecosystem. Anim. Res. Intern., 

4(3): 728- 732. 

26. Davila, G. l.; Irsik, M. & Greiner, E. C. (2010). Toxocara vitulorum in beef calves in North 

Central Florida. Intern. Sci. J. Vet. Parasitol., 168(3-4): 261-263. 

27. Radostits, O. M.; Gay, C. C.; Blood, D. C. & Hinchcliff, K. M. (2000). Vet. Med., 9
th
 ed., 

W.B. Saunders, London, P. 1499. 

28. Hassan, M. M.; Hoque, M. A.; Islam, S. K. M. A.; Khan, S. A.; Roy, K. & Banu, Q. 

(2011). A prevalence of parasites in black Bengal goats in Chittagong, Bangladesh. 

Intern. J. of Livestock Prod., 2 (4): 40-44. 

29. Lone, B. A.; Chishti, M. Z.; Ahmad, F. & Tak, H. (2012). A survey of gastrointestinal 

helminth parasites of slaughtered sheep and goats in Ganderbal, Kashmir. Global 

Veterinaria., 8(4):338-341. 

30. Seli, E. & Arici, A. (2002). Sex steroids and the immune system. Immunol. Allergy Clin. 

North Am., 22:407-408. 

31. Jittapalapong, S.; Saengow, S.; Pinyopanuwat, N.; Chimnoi, W.; Khachaeram, W. & Stich, 

R. W. (2012). Gastrointestinal helminthic and protozoal infections of goats 

in Satun, Thailand. J. Trop. Med. Parasitol., 35(2):48-54. 

32. Raza, M. A.; Murtaza, S.; Bachaya, H. A.; Qayyum, A. & Zaman, M. A. (2010). Point 

prevalence of Toxocara vitulorum in large ruminants slaughtered at Multan 

Abattoir., Pak. Vet. J., 30(4): 242-244. 

33. Bowman, D. D. (1999). Georgis’ Parasitology for Vetrinarians. 7
th
 ed. USA: W.B. 

Saunders Company, PP.144-220. 

34. Lamrioui, D.; Hassouni, T.; Lamri, D.; El Madhi, Y.; Belghyti, D. & Mostafi, J. (2013). 

Incidence of intestinal nematodes recovered in slaughtered goats in Figuig 

Province, Morocco. Afr. J. Microbiol. Res., 7(48):5526-5528. 

35. Farooq, Z. (2009). Prevalence of gastro-intestinal helminths in some ruminant species and 

documentation of Ethno veterinary practices in cholistan Desert., Ph.D. thesis. 

Philosophy in zoology, University of Agric., Pakistan. 

36. Khajuria, J. K.; Katoch, R.; Yadav, A.; Godara, R.; Gupta, S. K. & Singh, A. (2013). 

Seasonal prevalence of gastrointestinal helminths in sheep and goats of middle 

agro-climatic zone of Jammu province. J. Parasit. Dis., 37(1):21-25. 

37. Roberts, J. A. (1993). The persistence of larvae of Toxocara vitulorum in Asian buffalo 

cows. Buffalo J., 9: 247-251. 

38. Ayaz, M. M.; Raza, M. A.; Murtaza, S. & Akhtar, S. (2013). Epidemiological survey of 

Helminths of goats in southern Punjab, Pakistan. Trop. Biomedicine, 30(1): 62-71. 

 

 



Al-Anbar J. Vet. Sci., Vol.: 7 No. (1), 2014                                         ISSN: 1999-6527 

39 

Some Protocol Treatments for Retained Placenta in local Iraqi Buffalo 

(Bubalus bubalis) 
 

A. H. N. Aal-Said 

Animal Production and Fish Center Resources- Agriculture Directorate Research\ 

Ministry of Science and Technology 
 

Abstract 
The study aimed to evaluate different protocol treatments efficiency on fetal 

membranes retention in local Iraqi buffaloes breed (Bubalus bubalis) and some 

reproductive efficiency criteria for the treated animals under field condition. A study 

was conducted on 80 local buffalo cows breed (Bubalus bubalis) in the south of 

Baghdad suffered from retained placenta after parturition or abortion, they treated with 

different protocols (PGF2α+Ut.Pes+Placenta removed manually, PGF2α+ GnRH 

+ut.Pes+Placenta removed manually+systemic antibiotics + mineral inj, PGF2α+ 

systemic antibiotics and PGF2α), according to healthy status (if there was any 

complications or hypocalcaemia or magnecimia injuries and others). Results revealed 

that the mean duration days treatment were (3.25, 2.5, 3.5, 4.2), mean duration days 

open were (99.5, 73.3, 106.5, 109.0) and the pregnant percentages were (80.0, 90.0, 

70.0, 60.0)%, respectively for the four groups (G1,G2,G3 and G4). We concluded that 

treatment with PGF2α+ GnRH+Ut.Pes+Placenta manually removed + systemic 

antibiotics+meniral inj, was the highly effective for buffalo retention fetal membranes at 

(P≤0.05) and PGF2α+ GnRH hormones preferred to be given after delivery. 
Key words: Treatment, retained placenta, Iraqi buffaloes. 
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 في الجاموس العراقي ةلجنينيا الأغشيةلمعالجة احتباس  ةلمستخدما ةلعلاجيابعض البرامج 
(Bubalus bubalis)المحلي 

 

 ل سعيدآعباس حسين نايف 
 ارة العلوم والتكنولوجياوز دائرة البحوث الزراعية/  -مركز الثروة الحيوانية والسمكية

 ةلخلاصا
  لجنينيتا الأغشتي لمعالجت  مشت ل  احتبتاس   لمستتخدما  لعلاجيتاست  إلت  تقيتي   فتاي  بعتم البترام  هدف  الدرا

 80علتت    لحاليتاأجريتت  الدراست   . ليلتناستابغتداد مت  ختتلا  تيريرهتا ب فايتهتا فت  الجتاممس العراقت  المحلتت  جنتمب  
 بعتد التمتد  أم بعتد  لجنينيتا الأغشتي فت  منتاة  جنتمت بغتداد  انت  تعتان  مت  احتبتاس   محليت  أنر  جاممس عراقي

المختلفتتتتتتتتت  اعتمتتتتتتتتتادا علتتتتتتتتت  حالتهتتتتتتتتتا اللتتتتتتتتتحي  هتتتتتتتتت    لعلاجيتتتتتتتتتاالإجهتتتتتتتتتام. استتتتتتتتتتخدم  لهتتتتتتتتتا بعتتتتتتتتتم البتتتتتتتتترام  
(PGF2α+Ut.Pes+Placenta removed manually, PGF2α+ GnRH +ut.Pes+Placenta removed 

manually +systemic antibiotics + mineral  inj, PGF2α+ systemic antibioticsand PGF2α). . أههر 
( أ  استتتتخدا  المعالجتتت  4 م  3م  2  ،1)  الأربعتتت  الدراستتت  التتتت  أجريتتت  علتتت  مجتتتامي  حيمانتتتا  التجربتتت نتتتتا   

استتتتخدا  المضتتتادا  م   لجنينيتتتا  للأغشتتتياليدميتتت   لإلالتتت ا( متتت  من  البرمستتتتا لاندي  ممحتتترم القنتتتدبهرمتتتالهرممنيتتت  )
( أعةتتت  نتتتتا   معنميتتت  معلتتت    رحميتتت  تحتتتمي هرمتتتم  اتستتتترادايم )تحاميتتت  لممضتتتعيام   لعامتتتاالجستتتماني    لحياتيتتتا

  لمعالجتتتتتا( ممعتتتتتد  أيتتتتتا  109.0م 106.5 ،73.3 ،99.5م تتتتتا  معتتتتتد  الأيتتتتتا  المفتمحتتتتت  )، (0.05≤ أمستتتتتتمس )
نستتتتتتتتتتنت  أ  هرمتتتتتتتتتمن   . لتتتتتتتتتتمالاعلتتتتتتتتت   %(60م 70 ،90، 80( منستتتتتتتتتب  الحمتتتتتتتتت  )4.25م 3.5 ،2.5 ،3.25)
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( 0.05≤ أ) مبمستتتمس  عاليتت  ا   فتتاي  علاجيتته  نيتتلجنيا لأغشتتي ل  اليدميتتالبرمستتتا لاندي  ممحتترم القنتتد مالإلالتت  
 .ندي  ممحرم القند مابعد المتد الهرممني  خلملا هرممن  البرمستا لا  لمعالجاملها ننلي باستخدا  

 .، الجاممس العراق  الجنيني غشي الأتباس ، احمعالج  :ةكلمات مفتاحيال
Introduction 

Buffalo is one of the most important animal to many farmers in Iraq for its 

productivity of high fat content milk, meat, and other products. In the south of Baghdad 

large number of small commercial herds 3-150 animals of buffaloes are maintained, 

most of these animals belong to (Bubalus bubalis) breed which named popularly 

(Furaty or Babylon Buffaloes), milk of these animals was supplied directly or collected 

by middlemen and supplied to towns and cities in Baghdad (A personal note). Buffalo is 

considered a low reproductive efficiency animal as it achieves long calving intervals)1). 

Retention of fetal membranes (RFM) is one of the most common conditions occurring 

in animals after parturition, It is observed mainly in cattle and buffaloes (2). RFM is one 

of the major pathological problems faced by the farmers and field veterinarians in 

practice, and to maintain a calving interval of 13-14 months in buffaloes, successful 

breeding must take place within 85-115 days after calving (3). Disturbances during this 

period due to delay of uterine involution or resumption of estrous activity are likely to 

prolong the calving interval and reduce the lifetime reproductive and productive 

efficiency (4). RFM is one of the common diseases after delivery in buffaloes in this 

region of Baghdad which reached 4.66% from all reproductive disorders which reached 

59.0% (5). The main causes of RFM are nutritional, physiological, mechanical, 

pathological, (6, 7), and immunologically that is one theory suggests the fetal placenta 

must be recognized as “foreign” tissue and rejected by the immune system after 

parturition to cause expulsion of the placenta (8). The prognosis indicated that mortality 

rate not exceed 1-2% in uncomplicated cases (9). Different methods of treatments to 

RFM were be applied to include manual removal and hormonal programs accompanied 

with antibiotics (10, 11). The aims of study were to evaluate different treatment 

protocols upon retention of fetal membranes and the reproductive efficiency for the 

treated animals, number of animals responded, days open and duration days for 

treatment till the animal recovered. 

Material and Methods 
The study was conducted on 80 local buffalo cows (Bubalus bubalis) aged 3-8 years in 

south of Baghdad, where farming system is semi-intensive and the animals are fed with 

concentrate, wheat husk, cotton seeds and seasonal green fodders (maize, alfalfa and other green 

grass), these animals suffered from RFM after 24hrs from delivery (naturally or aborted), during 

the period from 2011-2012. Animals divided into four groups according to healthy status, 1
st
 

group (G1) included 20 buffalo cows treated by PGF2α (Estrumate, Schering Plough Animal 

Health-Germany) 750μg (I\M)). plus (Ut.Pes) Uterine Pesory (contain Oxytetracycline plus 

estradiol hormone) plus Placenta removed manually (Pl .Rem.). 2
nd

 group (G2) included 40 

buffalo cows treated with Estrumate 2 ml.plus GnRH (Receptal) 5ml plus Ut.Pes. plus Pl.rem 

plus antibiotics (20% Oxytetracycline 1ml\10kg.B.W.) plus mineral inj. (calcium plus 

phosphorus), 3
rd

 group (G3) (10) treated with Estrumate 2ml plus systemic antibiotics and the 

4
th
 group (G4) included (10) cows buffaloes treated with PGF2α alone. Responses of animals 

and duration from treatment till the animals be recovered was recorded. As well as we recorded 

the first postpartum estrus (days open). The manual removal as reviewed by (12). Cows showed 

estrus were naturally inseminated from an experienced fertile bulls and examined for pregnancy 

detection after 2 months rectally. Statistical analysis included mean, st.de. and st.er and the 

significances tests were done according to (13) by using (14). Results were considered 

significant at (P<0.05) or less. 

 



Al-Anbar J. Vet. Sci., Vol.: 7 No. (1), 2014                                         ISSN: 1999-6527 

41 

Results and Discussion 
Table (1) Show types of treatment groups programs and MDT, MDO and pregnant cows 

percentages 
Group 1 2 3 4 

Protocol  

treatment 

PGF2α+Ut.Pes+Placenta 

manual remove 

PGF2α+ GnRH +ut.Pes+Placenta 

manual remove +systemic 

antibiotics+meniral  inj 

PGF2α+ 

systemic 

antibiotics 

PGF2α 

No. cows 

treated 
20 40 10 10 

Mean 

duration 

days treat. 

3.25 b 2.5a 3.5b 4.2c 

Mean 

duration 

days open 

99.5b 73.3a 106.5c 109.0 c 

St.De. 3.88 3.1 4.18 4.28 

St.Er. 1.97 1.8 2.1 2.04 

% of cows 

pregnant 
80.0% b            (16/20) 90.0% a             (36/40) 

70% c 

(7/10) 

60% c 

(6/10) 

Values with different superscripts in the same row differ significantly (P<0.05). 
 

Table (1) shows a significant results at (P<0.05) when hormones and antibiotics 

used and this may be due to deficiency in secretions of PGF2 and serum Ca 

concentration, which maintain adequate contraction of the uterus, that cause RFM, when 

increase the risk of dystocia and delay the involution of the uterus (15, 16), or may be 

due to an imbalance in the synthesis of PGF2α and PGI2 during the first 60 minutes 

postpartum conducting to a lack of PGF2α and that the relative increase in PGI2 is 

associated with placental retention in bovine(17). Researchers (18, 19) obtained that 

treatment with antibiotics were so useful due to uterine bacterial infections during the 

postpartum period which associated with lower conception rates, increased intervals 

from calving to first service or conception and more animals culled for failure to 

conceive. Also infection of uterus invariably causes damage to the endometrial 

epithelium; thus, the uterus becomes unable to secrete luteolytic pattern of PGF2α, and 

hence the corpus luteum is retained and self perpetuating infection results (20). While 

21 showed that treatment with GnRH or PGF2α helps the normalization of electrolytes 

and vitamins, as well early treatment of abnormal cows with GnRH improves the 

reproductive efficiency through normalization of serum progesterone. The reproductive 

performance of treated buffalos with GnRH improved as was shown by the significant 

(P<0.01) decrease in days to first service, days open and calving interval, so GnRH 

treatment had relatively ameliorated the metabolic function in treated buffaloes via 

increasing concentrations of blood total protein, glucose, creatine, creatinine, calcium 

and inorganic phosphorus (22). Intrauterine infusion of Rifampicin and systemic 

administration of Oxytetracycline positively affected the clinical cure and uterine 

involution of buffaloes with toxic puerperal metritis in local Iraqi buffalo (23). Also 

(24) showed that serum progesterone concentration was significantly higher (P<0.05) in 

buffaloes with RFM compared to buffaloes without RFM, and mean serum estradiol-17-

β level in buffaloes with RFM was significantly lower (P<0.05), so that treatment of 

RFM with estradiol is preferred. Combined GnRH and PGF2alpha application in cows 

with endometritis puerperalis treated with antibiotics, clinical recovery was 96.6% in 

the experimental groups and 82.5% in the control group (p<0.05), first service 

pregnancy rate was significantly better in hormone treated than control cows 51.7 

versus 36.4% (p<0.05), total pregnancy rate and insemination index values were not 

significantly improved following GnRH and PGF2alpha treatment. The average service 
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period was 89.8 +/- 21.2 days in cows after hormone treatment, and 112.6 +/- 24.5 days 

in control cows, the difference were significant (p<0.05), these results indicate that the 

sequential GnRH and PGF2alpha application in cows with puerperal endometritis 

positively affected ovarian function and uterine involution in Kundhi buffaloes (25). It 

has been proved that treatment with PGF2 alpha or its analogue in early postpartum 

cows and buffaloes in reproduction order to hasten early resumption of cyclic ovarian 

Information activity and thereby to increase the reproduction (25, 26). The study was 

agreement with (27), treatment with GnRH plus PGF2α increased significantly (P<0.05) 

and accelerate the process of uterine involution postpartum, reduce the time period of 

first postpartum estrus and induce early expulsion of fetal membrane in Kundhi buffalo. 

Also agree with (28) that the hormonal treatment is a good method and gives appositive 

reproductive result reaches to 80% response in Iraqi buffaloes. Our conclusions that 

Iraqi local buffaloes suffered from bad management especially ration imbalance which 

lead to hormonal disturbance. We recommended hormonal treatment especially 

PGF2α+ GnRH hormones accompanied with manual removal to retained placenta and 

control incorrect managements especially feed imbalance. 
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Abstract 
In this work several new naphthalimides linkd to substituted benzothiazole moiety 

were prepared. Preparation of the new naphthalimides was performed via multistep 

synthesis which include reacted of naphthalic anhydride with 4-aminobenzoic acid, then 

the product subsequently introduced in reaction with thionyl chloride producing 4-(N-

naphthalimidyl) benzoyl chloride which in turn introduced in reaction with substituted 

benzothiazoles affording the target new naphthalimides. The prepared compound were 

screened for their antimicrobial activity against gram positive (Staphylococcus aureous, 

Streptococcus pyogenes), gram negative (Escherichia coli and Pseudomonas 

aureginosa) and yeast (Candida albicans). The results indicated that they exhibit good 

antimicrobial activity against the tested organism. 

فنيل نفثال ايمايدات جيدة مرتبطة بمكونة   N-ـتحضير وتشخيص وتقدير الفعالية البايولوجية ل
 البنزوثايازول

 احمد سليمان حمد
 كلية الطب البيطري / جامعة الفلوجة

 الخلاصة
تتت   تتت  فتت  هتتها البحتت  تحضتتير عتتدد متت  النفرتتا  ايمايتتدا  الجديتتد  المرتبةتت  بم منتت  البنلمرايتتالم  المعمضتت .

مفاعلت  انهيدريتد النفرالتا  الأملت ، ت  فت  الخةتم  د  بةريق  التحضير متعدد الخةما تحضير النفرا  ايمايدا  الجدي
نفرتتا  ايميتتدي (  -N) -4حتتامم البنلميتتا ممتت  رتت  تتت  مفاعلتت  النتتات  متت   لمريتتد الرايمنيتت  لت تتمي   امينتتم -4متت  

قيست  الفعاليت   .لت تمي  النفرتا  ايمايتدا  الجديتد لمت   معمض   لمريد البنلمي  مالهي يدخ  ف  تفاع  م  بنلمرايا
البايملمجي  للنفرا  ايمايدا  الجديد  ضد ب تريا ممجب  للبغ  غرا  )ستافيلم م س اريمس مستريبتم م س بايمجينل( 

النتتا    أربتت حيت   ،مالخمير   انديدا البي انس مب تريا سالب  للبغ  غرا  )اشريشيا  متي مبسيدمممناس امريجينملا(
 امتلا ها فعالي  بايملمجي  ضد الأحياي المجهري  قيد الدراس .

Introduction 
Cyclic imides represent a very important compounds in drug discovery due to their 

wide spectrum of biological and pharmacologicl properties (1, 2, 3, 4). Naphthalimides 

first discovered by Brana and co-workers (5, 6), are DNA-targeted chemotherapeutic 

agents acting primarily by attacking DNA at some level (synthesis, replication, or 

processing) (7). Therefore plenty of naphthalimide based anticancer drugs have been 

synthesized (8, 9, 10), and promising results have been obtained (11). The 

benzothiazole scaffold is prevalent in a variety of pharmacologically active synthetic 

and natural compounds exhibiting antimicrobial (12, 13, 14, 15, 16, 17), anticancer (18, 

19, 20), anthelmintic (21), and anti-diabetic activity (22). They are widely found in 

bioorganic and medicinal chemistry with application in drug discovery (23, 24). Taking 

into consideration the above described beneficial effects of cyclic imides and 

benzothiazole, we realized that it would be of interest to synthesize novel structural 

hybrids containing both heterocyclic ring systems. 
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Materials and Methods 
Chemicals used in this work are supplied from BDH and Fluka companies and are 

used without further purification. Melting points were determined on Gallenkamp 
capillary melting point apparatus and were uncorrected. FTIR spectra were recorded on 
SHIMADZU FTIR-8400 Fourier Transform Infrared spectrophotometer using KBr 
discs. 

1
HNMR and 

13
CNMR spectra were recorded on Bruker 300MHz instrument 

using deuterated dimethyl sulfoxide (DMSO-d6) as a solvent and trimethylsilane (TMS) 
as internal reference. 
- Synthesis of 4-(N-naphthalimidyl) benzoic acid [1]: The titled compounds were 

prepared according to literature procedures (25). (0.01mol,1.98g) of naphthalic 
anhydride and (0.01mol, 1.37g) of 4-aminobenzoic acid were placed in a wide dry 
Pyrex tube which was immersed in an oil bath and provided with a thermometer. 
The oil bath was heated until fusion of the amic acid then temperature was 
maintained at ten degrees above the melting point of the used amic acid for (30-45) 
minutes. After cooling to room temperature the obtained solid was boiled with 10% 
sodium bicarbonate for 20 mints and purified by recrystallization from ethanol. 
Yield 85%, melting point > 300 ºC. 

- Synthesis of 4-(N-naphthalimidyl)benzoyl chloride [2]: A mixture of 10g of 4-(N-
naphthalimidyl) benzoic acid and (1.25g, 7.7mL) of thionyl chloride in 100mL 
round bottomed flask fitted with a double surface reflux condenser carrying a 
calcium chloride guard tube was heated on water bath with occasional shaking for 1 
hour. The excess of thionyl chloride was distilled at 77ºC (26) .    

- Synthesis of 4-(N-naphthalimidyl)-N-(substitutedbenzothiazol-2-yl) benz- amide 
[3-12]: To the solution of (0.01 mol) of 4-(N-naphthalimidyl)benzoyl chloride in 
100mL. of ethanol was added (0.01mol) of substituted benzothiaol. The mixture was 
refluxed on a water bath for 6 hours. After cooling, the precipitate was collected, 
washed with distilled water, and recrystallized from suitable solvent(27). Physical 
properties of prepared compounds are listed in Table (1). 

- Biological Study: The cup plate method (28) using nutrient agar medium was 
employed in studying the antimicrobial activity of the prepared imides against four 
types of bacteria including Staphylococcus aureous, Streptococcus pyogenes, 
Escherichia coli and Pseudomonas aureginosa respectively and yeast Candida 
albicans fungi. Dimethyl form amide (DMF) was used as sample solution which 
fixed at (0.1 mL) for all compounds using a sterilized cork borer cups were scooped 
out of agar medium contained in a petri dish which was previously inoculated with 
the microorganisms. The test compound solution (0.1 mL) was added in the cups 
and the petri dishes were subsequently incubated at 37C for 48 hrs. Zones of 
inhibition produced by each compound was measured in (mm) and the results are 
listed in Table (3). 

Results and Discussion 
- Chemistry: Since both naphthalimides and benzothiazoles are biologically active 

components having wide spectrum of medicinal and pharmacological applications, 
the present work is directed toward synthesis of new compounds containing these 
two active moieties with expected biological activity. The target of present work is 
synthesis of new naphthalimides linked to benzothiazole moiety. Performing of this 
target involved many steps, the first one involved synthesis of 4-(N-naphthalimidyl) 
benzoic acid [1] via direct reaction between 1,8-naphthalic anhydride and 4-
aminobenzoic acid under fusion condition. Compound [1] was introduced in 
reaction with thionyl chloride in the second step producing 4-(N-naphthalimidyl) 
benzoyl chloride [2]. Reaction of compound [2] with different substituted 
benzothiazole in the third step gave the corresponding 4-(N-naphthalimidyl)-N-
(substitutedbenzothiazol-2-yl) benzamide [3-12]. The synthetic route of the new 
compounds is outlined in Scheme (1).  
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Structures of the prepared compounds were confirmed by FTIR, 

1
HNMR and 

13
CNMR 

spectra data. FTIR spectrum of compound [1] showed appearance of (C=O) of carboxylic acid 

at (11687) cm
-1

 and ν (C=O) imide at (1700) cm
-1

 absorption bans indicating success of 

imidation reaction. Besides the spectrum showed characteristic absorption bans at (3325-3461) 

cm
-1 

due to ν (OH) carboxylic acid and ν (NH) amide and at (1666) cm
-1

 due to (C=O) amide. 

FTIR spectra of imides [3-12] showed clear absorption bands at (3270-3365) cm
-1

due to (NH) 

amide, bands at (1643-1682) cm
-1

 due to (C=O) amide and bands at (1680-1718) cm
-1

 due to 

(C=O) imide. Other bands appeared at (1588-1665) cm
-1

,(1542-1595) cm
-1

 and at (625-

710)cm
-1

 due to (C=N) thiazol, (C=C) aromatic and (C-S) thiazol respectively. All details of 

FTIR spectral data of compounds [3-12] are listed in Table (2)(29).
 1

HNMR spectrum of 

compound [1] showed clear signals at ( = 7.7-8.5) ppm and at δ = 12.3 ppm belong to aromatic 

protons and (OH) proton while 
13

CNMR spectrum of the same compound [1] showed signals at 

( = 124.2-136.3) ppm and 162.8ppm belong to aromatic carbons and (C=O) carbons 

respectively. 
1
HNMR spectrum of compound [4] showed clear signals at δ = 2.32 ppm, ( = 7.2-

8.6) ppm and δ = 11.8 ppm due to CH3 aromatic protons and (NH) proton, while 
13

CNMR 

spectrum of the same compound [4] showed signals at δ = 22 ppm, ( = 118.5-157) ppm, 162.8 

ppm and 164.1ppm belong to CH3, aromatic carbons,(C=N) and (C=O) carbons respectively. 
1
HNMR spectrum of compound [7] showed signals at δ = 3.85 ppm, ( = 7.31-8.72) ppm and δ 

= 10.9 ppm due to (OCH3), aromatic protons and (NH) proton respectively, while 
13

CNMR 

spectrum of the same compound [7] showed signals at δ = 55.8 ppm, ( = 106.5-153.9) ppm, 

157.8 ppm and 165.2 ppm belong to (OCH3), aromatic carbons, (C=N) and (C=O) carbons 

respectively. 
1
HNMR spectrum of compound [11] showed clear signals at δ = 2.2 ppm, ( = 

7.43-8.56) ppm and δ = 11.2 ppm belong to two methyl groups, aromatic protons and (NH) 

proton respectively, while 
13

CNMR spectrum of the same compound [11] showed signals at δ = 

15.4 and 18.3 ppm belong to two methyl groups and signals at ( = 113.5-140.1) ppm, 

141.28ppm and 163.82ppm belong to aromatic carbons, (C=N) and (C=O) carbons respectively. 

- Biological Study: Antimicrobial activity of the synthesized imides were tested 

against four types of bacteria and Candida albicans yeast using cup plate method. 



Al-Anbar J. Vet. Sci., Vol.: 7 No. (1), 2014                                         ISSN: 1999-6527 

47 

Most of the tested bacterial organisms showed sensitivity to synthesized imides 

compared  to  standard  antibiotics. Inhibition zones caused by each compound was 

measured in (mm) and the results are listed in Table (3). The results indicated that 

compounds (8, 9) are highly active against all types of tested bacteria. Compound 

[10] also highly active against S. aureus and S. pyogenes and moderate active 

against E. coli. Compound (10) is highly active against Candida albicans yeast 

while compound (8) showed moderate activity against Candida albicans fungi. The 

rest of imides were found to be moderately active against the tested organisms. 
 

Table (1) Physical properties for prepared imides [3-12] 
Comp. 

No. 
Compound structure Color 

Melting point 

ºC 

Yield

% 

Solvent 

of Recr. 

3 

 

White 230-232 75 Ethanol 

4 

 

Light 

brown 
255-257 83 Ethanol 

5 

 

Off white 295-297 70 Ethanol 

6 

 

Yellow >300 65 Ethanol 

7 

 

Violet >300 85 Ethanol 

8 

 

Gray 220-222 75 Ethanol 

9 

 

Deep 

yellow 
>300 68 Ethanol 

10 

 

Greenish 

yellow 
>300 78 Ethanol 

11 

 

Brown >300  Ethanol 

12 

 

Brown 245-247 87 Ethanol 
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Table (2) FTIR spectral data of naphthalimides [3-12] 

Comp. 

No. 

FTIR spectral data cm
-1

 

(N-H) 

amide 

(C=O) 

amide 

(C=O) 

imide 

(C=N) 

thiazole 

(C=C) 

aromatic 

(C-S) 

thiazole 
others 

3 3310 1678 1680 1610 1585 670 - 

4 3382 1682 1715 1638 1560 675 - 

5 3270 1675 1718 1600 1589 677 
(C-Cl)aromatic 

1095 

6 3285 1666 1685 1625 1593 688 
(C-NO2) 
1500, 1410 

7 3360 1665 1718 1665 1542 710 
(C-O-C) 

1220,1175 

8 3295 1650 1695 1635 1589 708 
(C-Cl)aromatic 

1068 

9 3310 1670 1689 1615 1593 678 
(C-NO2) 

1440, 1327 

(C-Cl) 1055 

10 3325 
1678 

1643 
1698 1595 1581 668 - 

11 3365 1678 1710 1645 1578 673 - 

12 3305 1680 1705 1588 1595 625 - 

Table (3) Inhibition zones for some of the prepared compounds measured in (mm) 

Comp. No. 
Gram-positive bacteria Gram-negative Yeast 

S.  aureus S.  pyogenes E. coli P.  aeuroginosa Candida albicans 

3 12.5 10 9.5 8.6 8.8 

5 13 11.2 10.8 11.5 9.5 

6 10.2 8.5 9.5 8.5 7.2 

8 14.6 12.5 14 12.4 12 

9 14.8 12.5 15.2 13.4 8.5 

10 16 11.5 10.5 8.2 15.7 

ampicillin 17 12.5 12 14 - 

DMSO - - - - - 
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Abstract 
This study was performed to investigate changes in growth performance, blood 

pictures, weights of internal organs and immune response to Newcastle disease vaccine 

(ND vaccine) of broilers fed different levels of Boron (75,150 and 250mg/kg) in feed 

from 5 weeks. 120 broiler chicks (one day old) were randomly divided into four equal 

groups (each group contain 30), as following: first group (G1) was received 75 mg/kg of 

Boron, second group (G2) was received 150 mg/ kg of Boron, third group (G3) was 

received 250 mg/ kg of Boron and fourth group (G4) was not received Boron in feed 

and consider as control, All groups were vaccinated with ND vaccine at 10 and 20 days 

old, Growth performance of the chicks (Body weight, weight gain and mortality rate) 

were weekly determined, at the end of experiment weights of internal organs (liver, 

kidney and bursa of fabricius) were determined and Blood samples were collected to 

measured Ab titer against ND vaccine by ELISA test and to determined blood pictures 

(RBCs, PCV, HB), The results of this study showed that body weight, weight gain, 

blood pictures and Ab titers were highly significant increase (p<0.01) in G2 as 

compared to control group followed by G3 and G1 respectively in all weeks. The 

mortality rate was significantly decrease (p<0.01) in G1, G2 and G3. Whereas the 

weights of internal organs (liver, kidney and bursa of fabricius) were significantly 

increase in G3, G2 and G1 respectively. In conclusion, the results indicated that all 

levels of Boron supplemented diet of broiler chicken caused improvement of growth 

performance, blood parameters, and without inhibition of the immunity response of 

chicken against Newcastle disease vaccine. 
Keywords: Boron, broiler, growth performance, blood cells, immune response 
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بة المناعية  للقاح للدجاج اللاحم والاستجا الإنتاجيةعنصر البورون على الصفات  تأثيردراسة 
 مرض نيوكاسل

 

 *ابتسام جواد عليو  **مهند فلحي حمود, *علي بلقيس حسن
 جامعة بغداد/ كلية الطب البيطري /الدواجن وأمراض الأمراضفرع *

 جامعة بغداد/ كلية الطب البيطري/ الصحة العامة البيطرية فرع**
 

 الخلاصة
الداخليت  ماتستتجاب  المناعيت   الأعضتاي أملا ، اللتمر  الدمميت  النمتم، أدايالدراس  لبح  التغيرا  ف   أجري 

( عت   ملغت  ل ت   غتم  150، 75) عةي  ترا يل مختلفت  مت  عنلتر البتمرم أدجاا تح   أفراخللقا  نيم اس  ف  
مقستتم   فرختت  دجتتاا مبعمتتر يتتم  ماحتتد 120، تتت  استتتخدا  ملغايتت  انتهتتاي التجربتت ةريتت  العلتت  ممتت  عمتتر يتتم  ماحتتد 

المجممعتتت  الرانيتتت   ملغتتت  ل تتت   غتتت ، 75 أعةيتتت  الأملتتت م تتتاتت  المجممعتتت   ربعتتت  مجتتتامي  متستتتامي أ إلتتت عشتتتما يا 
ل تت   غتت  مالمجممعتت  الرابعتت  لتت  تعةتت  بتتمرم  ملغتت   250 أعةيتت المجممعتت  الرالرتت   ،ملغتت  ل تت   غتت  150 أعةيتت 
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الليتاد  الملنيت ( منستب  الهلا تا   ، )مل  الجست للأفراخ الإنتاجي بالعل  ماعتبر  مجممع  سيةر  ت  قياس اللفا  
خلايتتا التتد   ،WBC ت العتتدد ال لتت  لخلايتتا التتد  البتتيملتتبعم اللتتفا  الدميتت  )حستتا جتتراي الفحملتتا إم تتهلا تتت  
 الأعضتتتايبعتتتم  أملا تتتت  قيتتتاس  يضتتتا  أم  (PCVمحجتتت  خلايتتتا التتتد  المرلتتتمل  Hbمغلتتتمبي  الهيم ،RBCالحمتتتر 

للقا  مترم نيم است  بماستة  اختبتار  المناعي  الأضداد)ال بد مال لي  مجرات فابريشيا( م هلا قياس معيار  لداخلي ا
المناعيتتت  تفتتتم   الأضتتتدادر ماتستتتتجاب  المناعيتتت  معيتتتا دميتتت ماللتتتفا  ال الإنتاجيتتت ههتتتر  نتتتتا   اللتتتفا  أ اتليتتتلا،

مفتتت  جميتتت   G4مقارنتتت  بمجممعتتت  الستتتيةر   G1ممجممعتتت   G3بتتتاق  المجتتتامي  تليهتتتا مجممعتتت  معنميتتتا عتتت   G2مجممعتت  
 الأستبم ف   G3ممجممع   G1ممجممع   G2نسب  الهلا ا  الةبيعي  فقد شهد  انخفاضا معنميا ف  مجممع   أما الأسابي 

 G3فت   ت  مت  المجممعت   فقد شهد  لياد  معنميت  مال لي  مجرات فابريشيا( )ال بد الداخلي  ايالأعض أملا  أماالرال  مالراب  
فت  هته   الأفتراخنستتنت  مت  هلتا ا   ت  الترا يتل المستتخدم  مالمضتاف  لعلت   عل  التتمال ، G1مالمجممع   G2 مالمجممع 

 ماللفا  الدمي . اعي اتستجاب  المن ،الإنتاج  الأدايعل   إيجاب  تيريرالدراس   ا  ها 
Introduction 

Boron is the fifth element in the periodic table, it’s the only non metal in the group 

IIA elements, but contain characters between those of metal and non metal(1). Boron is 

ubiquitous in nature and its commonly found in soils, rocks and surface of ocean water 

in the form of boric acid and inorganic borates(2). In nature B is found either bound to 

oxygen or in the borate form, organic compound containing Boron bound to oxygen or 

nitrogen groups are referred to as organoboron compounds these complex found in 

plant, animal and human tissue (3). Since boron has not been consistently accepted as 

an essential element for higher animals and plants, its importance in poultry nutrition 

has been recognized only since the late 1980s were some functions and relation ships of 

boron were suggested by Hunt and Nielsen (4) including improvement of the growth 

rate, nutritional efficiency, calcium and phosphorus retention in broilers besides 

reduction of vit. D deficiency symptoms (5). Boron play an important role in the 

metabolism of cro-minerals in broilers, mainly calcium, improving the balance of the 

mineral and bone fractures mainly in processing plants (6) Although boron is not 

considered essential for poultry or most animals the inclusion of 2 ppm in poultry feed 

was recommended by NRC (7) such suggestions are not present in the requirements for 

poultry in 1994(8). Boron may be toxic in high doses, addition of 400 mg/L boron in 

drinking water has been shown to inhibit the development of intestinal villi in Gushi 

chickens(9). Also high doses of boron can cause damage of reproductive and digestive 

organs, and high doses of boron (>200mg/l) could significantly inhibit the growth of 

immune organs and even exhibit toxic effect but appropriate supplements of boron 

(<100mg/l) could improve the growth of immune organs in broiler after 4 weeks (10). 

thus, the purpose of this study was to investigate the effect of different levels of Boron 

on growth performance, blood pictures, weight of internal organs and immune response 

of broiler to Newcastle disease vaccine. 

Materials and Methods 
- Broilers Chicks: The experiment was done at the Poultry house at the department 

of Veterinary Public Health, College of Veterinary Medicine-Baghdad University, after 

cleaning and disinfecting, Feeders and water utensils were cleaned and disinfected, newly 

hatched chicks of the Ross breed, were brought in good condition from Al-Gamieea 

Hatchery-Baghdad-Abu-Ghraib. Chicks were vaccinated with NDV vaccine Lasota strain 

(Intervet-Germany) by manual oral drench at 10 days old, and 20 days. The basal diet was 

formulated for chicks according to National Research Council. Table (1) shows the 

ingredients and calculated chemical analysis of this diet, Boron was weighted 

individually and supplemented to diet in homogenous form. 
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Table (1) Ingredients of feed used in this study 
Constituents Percentages (%) of ingredients in D1 

Wheat  34.2 

Yellow corn  35 

Soybean meal(45%protein ) 20 

Animal Protein (40% protein) (Meat and bone meal) 10  

Calcium (CaCo3) 0.7  

Salt (NaCl ) 0.1  

Total 100% 

- Design of experiment: Boron powder was at the level (75,150, 250 mg/kg. feed) 

was tested at first day to the end experimental period (35 days). A total of 120 

chicks at age of one day old were divided randomly into four groups each group 

have 30 chicks as follow: 

 Group 1: broiler fed boron (75 mg /kg. feed) 

 Group 2: broiler fed boron (150 mg/kg. feed) 

 Group 3: broiler fed boron (250 mg/kg. feed) 

 Group 4: Control chicks fed the basal diet no boron 

- Parameters included in this study: 

 Live body weight: The weights of each group of chicks separately were taken at 

weekly intervals by weighting chicks individually at the end of every week and the 

total weights of all chicks were divided by the number to find the average weight of 

the chicks in gram (11). 

 Weekly body weight gain: The weight gains were calculated depending on the 

difference in body weight between the beginning of the week and the end of it, 

depending on the following equation: 

Weekly body weight gain = Body weight at the end of the week - body weight at the 

beginning of the week (11). 

 Estimation of relative weights of liver, kidney, bursa weight to the total body 

weight (relative weight): At the end of each experiment 15 birds were chosen from 

each group randomly and there live weight was taken then slaughtered, and samples 

from the liver, kidney, bursa  were collected after slaughtered the chicks. Carcass 

chicks were cleaned and weighted. The relative weight of each organ was measured 

according to the following equation: 

 
- Blood sampling for Hematological tests: Blood samples were randomly collected 

at the end of the experiment from (20) chicks from each group. The procedure of 

blood collection was carried out by slaughter of chicks followed and blood samples 

were taken to determine antibody titers against ND in blood serum by using ELISA 

test (Synobiotics-USA), Total red blood cells counting (cell/ mm³), Total White Blood 

cells counting (cell/mm
3
), Packed cell volume PCV% were measured by hemocytometer 

method described by (13), also measured of Hemoglobin concentration (g/dl)(14). 

- Statistical Analysis: The statistical Analysis System-SAS(15) program was used to 

detect differences best different groups. least significant difference-LSD test was 

used to significant compare between means in this study. 

Results 

The effects of boron supplemented in feed on the Body Weight (BW) and Weight 

Gain (WG) of broilers are shown in Table (1) and in Table (2). The addition of boron 

(75, 150, 250 mg/kg) to the diets caused a significant increased (p<0.01) in BW 

compared to the control group for all weeks. The BW G2 was higher than that of 
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chicken in G1 and G3 in all weeks except 4
th

 week showed significant differences, Also 

there was a significant differences (p<0.01) between G3 and G1 in 3
rd

 and 5
th

 week. The 

results of GW are presented in table (2) which revealed a significant increased (p<0.01) 

in G2 compared to control group for all weeks, also G1 exhibited a significant increased 

(p<0.01) in GW in comparison to control group for all weeks, except 3
rd

 week, while 

G3 showed significant increased (p<0.01) relative to control group except 2
nd

 and 4
th

 

week. Mortality rate of chicken are shown in Table (3), the results revealed significant 

differences between all groups in 1
st
 and 2

nd
 weeks, while in 3

rd
 and 4

th
 weeks there was 

a significant decreased (p<0.05) of mortality rate in groups supplemented with boric 

acid compared with control group, also in 5
th

 week there was in significant decreased in 

G2 and there was no mortality rate in G1and G3 compared with the control group. The 

results of blood parameters are summarized in Table (4), G2 showed a significant 

increased (p<0.01) in PCV%, RBCs and WBCs count and HB concentration followed 

by G1 and G3 respectively, compared to control group Also, G1 revealed a significant 

increase in PCV%, WBCs and RBCs number and HB concentration compared with 

control group. While G3 showed a significant increase (p<0.01) in PCV%, RBCs, 

WBCs count and HB concentration in comparison to control group and other groups. 

The effect of boron supplementation in diet on the weight of internal organs are shown 

in table (5) the weight of liver, kidney and bursa of fabricious are significantly increased 

(p<0.01) in G3 and G2 compared with control and G1. while G1 showed a significant 

increased (p<0.01) in weight of kidney and bursa of fabricious and in significant 

increased in weight of liver compared with control group. The effect of B 

supplementation on immune response of chicken against Newcastle disease vaccine 

(ND) vaccine are presented in table (6). The results revealed a significant increased 

(p<0.01) in Ab titers of G1, G2 and G3 as compared with control group, also there was 

a significant differences (p<0.01) in G1 compared with G2 and G3, the best immune 

response was seen in G1 followed by G2 and G3 respectively. 

Table (1) Effect of boron supplemented in feed on body weight (g) of broilers 

(Mean±SE) 

Group 
Mean ± SE (gm) 

1
st
 week 2

nd
 week 3

rd
 week 4

th
 week 5

th
 week 

G1 154.80±5.52 

b 

386.40±12.55 

b 

728.60±9.47 

c 

1197.10±74.25 

a 

1651.60±13.3 

c 

G2 147,80±2.63 

a 

426.00±5,53 

a 

812.50±3.86 

a 

1204.60±13.54 

a 

2083.40±13.38 

a 

G3 157.50±3.64 

b 

334.40±8.01 

c 

771.50±5.61 

b 

1157.50±24.12 

a 

1957.20±32.90 

b 

G4 142.00±4.38 

c 

312.80±2.95 

d 

639.10±1.97 

b 

982.40±3.41 

b 

1392.90±2.71 

d 

Small litters means significant differences (p<0.01) between groups 

Table (2) Effect of boron supplemented in feed on gain weight (g) of broilers 

(Mean±SE). 

Group 
Mean ± SE (gm) 

1
st
 week 2

nd
 week 3

rd
 week 4

th
 week 5

th
 week 

1 
109.80±5.52 

b 

231.60±13.35    

a 

342.20±75.36 

c 

468.50±75.36 

a 

454.50±78.26 

b 

2 
130.80±2.63 

a 

251.20±4.29 

a 

386.50±6.70 

b 

392.10±6.70 

a 

878.80±31.70 

a 

3 
115.50±3.64 

b 

176.90±8.47 

b 

437.10±12.77 

c 

386.00±23.72 

ab 

799.70±39.93 

a 

4 
101.00±4.38 

c 

170.80±6.11 

c 

326.30±4.57 

c 

343.30±2.31  

b 

410.50±4.81 

bc 

Large litters means significant differences (p<0.01) between groups and small litters means significant 

differences (p<0.05) between groups. 
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Table (3) Effect of boron supplemented in feed on Mortality percentage% of 

broilers 
Mortality percentage% 

Group 
5

th
 week 4

th
 week 3

rd
 week 2

nd
 week 1

st
 week 

0.00 3.33 3.33 0.00 0.00 G1 

3.33 3.33 0.00 0.00 3.33 G2 

0.00 0.00 6.66 0.00 0.00 G3 

3.33 6.66 9.99 0.00 0.00 G4 

NS *  * NS NS 
Level of 

significant 

*(P<0.05). 
 

Table (4) Effect of boron supplemented in feed on blood parameters of broilers 

Group 
Mean ± Se  

( %) PCV RBCs×10
6 

WBCs×10
3 

Hb(g/dl) 

G1 
29.88±0.38 

b 

2.40±0.01 

c 

19.74±0.08 

C 

10.84±0.03            

c 

G2 
36.23±0.17 

a 

3.59± 0.02 

a 

23.14±0.15 

A 

13.50±0.01 

a 

G3 
28.94±0.26 

c 

2.61±0.03 

b 

20.87±0.02 

B 

11.74±0.04 

b 

G4 
28.99±0.14 

c 

2.36±0.01 

c 

18.18±0.12 

D 

9.15±0.02 

d 

Small litters means significant differences (p<0.01) between groups 
 

Table (5) Effect of boron supplemented in feed on relative weight (gm) of organs 

Group 

Mean ± Se (gm) 

Relative weight of liver 
Relative weight of 

Kidney 

Relative weight of bursa 

of fabricius 

G1 
3.22±0.04 

c 

0.855±0.01 

c 

1.13±0.01 

c 

G2 
3.65±0.02 

b 

0.956±0.01 

b 

1.25±0.001 

b 

G3 
3.73±0.02 

a 

1.08±0.01 

a 

1.52±0.02 

a 

G4 
3.05±0.05 

c 

0.760±0.013 

d 

0.877±0.02 

d 

Small litters means significant differences (p<0.01) between groups 
 

Table (6) Effect of boron supplemented in feed on antibody titers against ND 

vaccine in broilers (M±SE). 
Mean ± SE 

Groups 
ND titer 

3553.40±13.80 

b 
G1 

4153.80±8.81 

a 
G2 

3393.20±3.46 

c 
G3 

3111.50±2.86 

d 
G4 

Small litters means significant differences (p<0.01) between groups                 
 

Discussion 
In the present study, the results showed that three levels of boron (i.e. 75,150 and 

250 mg/kg) induced improvement of the growth by significantly increase of BW and 

WG especially the addition of 150 mg/kg, followed by 75 and 250mg/kg. These results 

are in agreement with other reports that found that boron supplementation had positive 

effect on growth performance (16) who pointed out that 5 and 25 mg/kg B added to 
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diets containing an adequate vitamin D3 caused a significant increase in body weight on 

days 14 and 28 compared to the inadequate D3 diet which is not supplemented with 

boron, in the same way, the same researcher have not observed any effect on growth in 

laying hens supplemented with boron (50 to 200mg/kg) for 120 days (17) Eliot and 

Edwards (18) stated that the body weight gains were not affected in broilers fed with 

boron diets containing 0, 20, 40, and 80 mg/kg. By contrast, (19) reported that the body 

weight significantly increased in broilers fed diet supplemented with 37.4 mg/kg for the 

first 21 days of experiment as well as, in birds supplemented with 57 mg/kg boron 

during the whole experimental period. While (10) showed that body weight and weight 

gain significantly reduced by addition of 200 and 400 mg/kg. The discrepancies 

observed among the different studies could be related to the use of various boron 

sources or may be due to environmental experimental conditions. The positive effect of 

boron on body weight and weight gain may be attributed to the role of boron on certain 

metabolic processes of enzymes, minerals of chickens (20), boron supplementation 

tended to increased bone ash and that there was a significant interaction between B and 

vitamin D bodyweight gain(21). The result of effect of boron supplementation on blood 

pictures  showed that there was a positive effect on all parameters, it seems that also 

could affected blood cell counts and composition because blood cell formation and 

maturation are influenced by changes in cell membrane or kidney function or in calcium 

metabolism (20). However, there were only limited data on blood cell variables affected 

by boron supplementation in chicks or other animal spp, boron increase the response of 

cell membrane of blood cell to erythropoietin and this hormone synthesized in the 

kidney which plays a role in the maturation of red blood cell precursors in bone marrow 

(22) for the mortality rate the addition of boron caused significant decreased of 

mortality percentage of chicken, this result are in line with previous study (23, 24)  this 

can be attributed to the doses used in this study, as 75,150 and 250 mg/kg were tolerated 

by the broilers because of boron is absorbed rapidly and virtually completely from 

gastrointestinal tract and rapidly excreted  (23), the weight of internal organs (liver and 

kidney) influenced by boron supplementation and there was significant effect in the 

weight of them and this result are in agreement with (25) who found that boron 

supplementation at 10 and 20 ppm determined a significant effect on the liver weight, 

also the weight of bursa and fabricius have positive effect by boron supplementation 

and this result are in agreement with (10), The improvement of growth performance that 

caused by addition of B in diet of chicken reflexed on the health status of the chicken 

which enhance immune response of Newcastle vaccine, the significant increased of Ab 

titers in the present study perhaps attributed that the addition of boron could obviously 

improve the cellular and humeral immune response and immune function by enhance Fc 

receptor, expression and interleukin-6 production of cytokines by increasing the y 

production of tumor necrosis factor and interferon-y after a stress or disease challenge 

(26), This result are in agreement with (10) who found that the supplemented with 100 

mg/kg of boron by drinking could obviously promote boron thymus development of 

chicken also found that higher boron (exceed 200 mg/litter) has inhibition and toxicity 

effects on the growth and on the thymus development. In conclusion, this study have 

shown that supplementation of 75,150 and 250 mg/kg of B in the feed of chicken cause 

improvement of growth performance, blood parameters, and do not inhibition the 

immune response of chicken against Newcastle disease vaccine. 
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