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Abstract 

Brucellosis is an important disease of public health significance that leads to severe losses. The 

current study was carried out to identify the recovered Brucella species , and its prevalence in 

cows and ewes in Dakahlia and Damietta Governorates during May 2018 to March 2019, with 

the hemato-biochemical analyses in the positive cases. In the current study, B. melitensis biovar 3 

was identified with a total prevalence of 8.75% and 6.98% in cows and ewes, respectively. 

Hematological results denoted a normocytic normochromic anemia in infected cows and ewes at 

the 2
nd

 and 4
th

 weeks after abortion group (GP) 2 and GP.3, respectively, with leucocytosis 

especially in GP.3. Significant hypoproteinemia and hypoalbuminemia were detected in infected 

cows at   the 2
nd

 week after abortion, with non-significant changes at 4
th

 week after abortion. While 

Brucellosis-infected ewes showed a significant (P < 0.05) hypoproteinemia and hypoalbuminemia 

at both 2
nd

 and 4
th

 weeks post abortion. The serum AST, ALT, ALP and LDH activities and levels 

of IL-6 and TNF-α were markedly elevated (P < 0.05) in both infected cow and ewes with 

markedly lowered serum urea level. Whereas serum glucose level was significantly decreased (P < 

0.05) in infected cows (GPs 2 and 3), as well as, infected ewes of GP. 2, with non-significant 

changes in infected ewes of GP3. The serum creatinine level showed non-significant changes in all 

infected cows and ewes. Serum immunoglobulin M was significantly increased in both infected 

cows and ewes of GPs 2 and 3, while immunoglobulin G was significantly elevated in both 

infected cow and ewes of GP3. Moreover, phagocytic percent and index showed a significant 

decrease in both infected cows and ewes (GPs2 and 3). Thus, evaluations of hematological, 

biochemical and immunological parameters together with specific diagnostic tests are necessary to 

obtain more reliable results for the diagnosis of Brucellosis in cows and ewes. 

Keywords: Brucellosis, IgM, IgG, TNF- α, Interleukin 6. 

Introduction 

 Brucellosis is a highly contagious zoonotic 

bacterial disease, which is considered the 

second most important zoonotic disease after 

rabies and has gained prominence over years 

since its discovery in island of Malta [1], 

moreover it results in high reproductive losses 

in animals, owing to increasing rates of 

abortion and infertility [2]. Brucellosis in 

Egypt, considered as an endemic and national 

wide disease in livestock and humans as it has 

been reported in cows, buffaloes, ewes, goats 

and camels [3]. Despite its economic and 

public health importance, in recent years, the 

Official Egyptian Brucellosis Control Program 

does not appear to have been fully 

implemented [4, 5]. El-Diasty [6] recorded the 

disease in Damietta (10.4%) and in Dakahlia 

(7.18%)  Governorates . However, Shalaby et 

al. [7] reported a prevalence rate of 17.8%, 

8.9% and 11.8% in Dakahlia, Damietta and 

Alexandria Governorates, respectively. Based 

on Rose Bengal Plate test (RBPT), the survey 

study published between 1948 and 2009 in 

Egypt the prevalence of Brucellosis in cows 
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and buffaloes were 5.4 % [8]. Isolation of 

Brucella species is still the golden key for an 

accurate diagnosis to avoid the false positive 

reaction of serological diagnosis but long 

incubation period and samples handling act as 

barrier for this method in diagnosis [9].The 

most prevalent serotypes in Egyptian 

veterinary field are Brucella abortus biovar 1, 

next to B. melitensis biovar 3 [10]. Regarding 

the biochemical changes with B125rucellosis 

the available literature is little. The liver is the 

most important organ of the 

reticuloendothelial system (RES) that occupies 

a central position in the metabolism of the 

animal .The disturbance in hepatic function 

may be accompanied with brucellosis in cows 

which has serious consequences for the 

productivity and reproductively of the diseased 

animals [11]. Brucellosis plays a role in the 

remarkable disturbance of the biochemical 

parameters in the blood of the diseased cows 

and man; this reflects a disturbance in the 

general health condition of the host [7]. ].  In 

our opinion more attention should be paid for 

careful, early diagnosis of this zoonotic 

disease followed by eradication of the sero-

reactor animals, vaccination of non-reactors 

and a therapeutic plan for the diseased farm 

workers. Veterinary authorities must 

encourage the cooperation between the 

Veterinary Services and Public Health 

Authorities to put a plan for the control of 

Brucellosis in Egypt. The objective of this 

work was to investigate the  occurrence as well 

as to study the serological, hematological, 

biochemical and immunological changes as a 

result of brucella infection in the diseased 

cows and ewes at the high risk when compared 

with healthy ones. 

Materials and Methods 

Animals 

During the period from May 2018 to March 

2019, a total of 217 adult cows of 3-5 years 

old (98 from Dakahlia Governorate and 119 

from Damietta Governorate) and 415 ewes 

aged 1.5-3 years (220 from Dakahlia 

Governorate and 195 from Damietta 

Governorate) were surveyed.  The examined 

animals were 198 apparently healthy cows and 

386 apparently healthy ewes, as well as, 19 

cows and 29 ewes were suffered from abortion 

at the last third of pregnancy with retained 

placenta and endometritis. 

Sampling 

Blood samples 

Blood samples were obtained from 217 

adult cows and 415 adult ewes. After 

Oneblood sample was taken without 

anticoagulant, and left at room temprature till  

cloting then was centrifuged at 3000 rpm for 

10 min. and the collected sera were stored at -

20 °C until assayed for serological, 

biochemical and immunological studies. The 

second one was collected on EDTA from 7 

cows and 7 ewes that were positive to 

Brucellosis for hematological examination. 

Milk and tissue samples 

Six milk samples, lymph nodes, liver, 

spleen and abomasal content from two aborted 

foeti were obtained for bacteriological 

examination (Table 1). 

 

 

Table (1): Number and percent of positive samples collected from seropositive slaughtered  cows and ewes  

for  Brucella melitensis biovar in Dakahlia and Damietta Governorates. 
 

 No. of positive samples/ total samples (%) 

Species Tissue samples Lymph nodes Spleen Liver Aborted 

feoti 

Milk 

       

cows 3/21 (14.3) 2/8 (25) 1/5 (20) 0/2 0 0 0 2/6 (33.3) 

ewes 9/43 (20.9) 0 0 0 0 0 0 2/2 (100) 1/2 (50) 
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Serological tests 

Different serological tests including Rose 

Bengal plate tests (RBPT) [12], Buffered 

acidified plate antigen test (BAPAT) [13] and 

Complement fixation test using warm fixation 

(CFT) [13] were performed on the 632 

collected sera samples. The antigens for 

BAPAT and RBPT were kindly supplied from 

Veterinary Sera and Vaccine Research 

Institute, Abbassiya, Cairo, Egypt, while the 

antigen used in CFT was obtained from 

National Veterinary Services Laboratories, 

Ames, IA 50010, USA. 

Bacteriological examination  

Isolation, identification and typing of 

Brucella species was performed according to 

the methods recommended by Alton et al. [14] 

from  milk samples, lymph nodes, liver, spleen 

and aborted foeti  abomasal content from 

positively reacted cows and ewes to one or 

more of previously mentioned serological 

tests. Trypticase soya agar medium with 

antibiotics (BBL, Becton Dickinson Company, 

USA, catalogue no. BB11043) and trypticase 

soya agar medium with thionin ((Sigma 

Chemical Company, U.S.A.) were used for 

isolation,then the suspected colonies were 

identified and typed according to 

morphological and biochemical characters of 

colonies  [13]. 

Animals grouping 

Cows 

Group (GP1)  was considered as control 

group contain 198 apparently healthy cows 

which were sero-negative for all previous 

serological tests, were in the same farms, 

received same food and rearing condition as 

other animals in (GPs2,3). GP2: Brucella 

melitensis biovera 3 infected cows (9 

seropositive cows) at the 2
nd

 week post 

abortion. GP3: B. melitensis biovera 3 infected 

cows (10 seropositive cows) at the 4
th

 weeks 

post abortion.  

Ewes 

Three hundred eighty six apparently healthy 

ewes which are sero-negative for all previous 

serological tests and was considered as a 

control group GP1. GP2 included the infected 

ewes (10 seropositive ewes) with Brucella 

melitensis biovera 3 at  the 2
nd

 week post 

abortion. GP3: contained the infected ewes (19 

seropositive ewes) with Brucella melitensis 

biovera 3at the 4
th

 week post abortion. 

Hematological studies 

Red blood cells (RBCs) count, Hemoglobin 

(Hb) concentration, Hematocrit value (HCT), 

mean corpuscular volume (MCV), mean 

corpuscular hemoglobin (MCH), mean 

corpuscular hemoglobin concentration 

(MCHC), total and differential leukocytic 

count were determined using automatic cell 

counter (Abcus 380) 

Biochemical studies 

All biochemical kits were obtained from 

Diamond-Diagnostic Co., Cairo, Egypt. Cow 

serum IL 6 was measure by ELISA Kit 

Catalog number MBS703712, while ELISA 

Kit Catalog number MB S2500510 was used 

for ewes IL 6 . Bovine TNF-α was measured 

by ELISA kit Catalog number: MBS702888, 

while ewes TNF-α was measured by ELISA 

kit Catalog Number: MBS702888. Serum was 

used to determine aspartate aminotransferase 

(AST), alanine aminotransferase (ALT) [15], 

alkaline phosphatase (ALP) [16] and  Lactate 

dehydrogenase (LDH)[17] activities, Total 

protein [18]and albumin[19] levels. Serum 

globulins were calculated by subtracting the 

obtained albumin level from the obtained total 

proteins level [20].Serum was used to estimate 

urea [21], creatinine [18] andglucose [22] 

levels. Interleukin  6 [23] and TNF-α [24]. 

Immunological studies 

The serum immunoglobulin (Ig) G and M 

levels were measured as previously described 

[25]. In addition, phagocytic activity [26] and 

phagocytic assay [27] were determined. 

Data analysis  

All data were expressed as mean ±standard 

error,  analyzed by the computer program 

SPSS/PC (2001) using one way ANOVA test, 

followed by Duncan’s multiple range test [28]. 

The minimum level of significance was set at 

P < 0.05. 

 

https://www.mybiosource.com/prods/ELISA-Kit/Bovine/interleukin-10/IL10/datasheet.php?products_id=703712
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Result and Discussion 
The Nile Delta regions in Egypt not only 

have the highest human and animal densities 

in the world [5, 9], also more endemic in 

Brucellosis in domestic animals, dogs and cats 

[10]. 

As presented in Table 2, BAPAT, RBPT 

and CFT were employed for detection of 

seroprevalence of brucellosis in serum samples 

of 98 dairy cows and 220 ewes from Dakahlia 

Governorate and 119 dairy cows and 195 ewes 

from Damietta Governorate. An animal was 

classified as positive when two or more tests 

were positive and confirmed by CFT. 

Prevalence of brucellosis in Dakahlia 

Governorate was 10.7% and 7.27% in cows and 

ewes, respectively. While, in Damietta 

Governorate was 7.56% and 6.66% in cows and 

ewes, respectively. So the total prevalence was 

8.75% in cows and 6.98% in ewes. 

 

 

Table (2):  Seroprevalence of Brucellosis in cows and ewes by using BAPAT, RBPT and CFT in Dakahlia and 

Damietta  Governorates 
 

Animal 

species 
Governorate 

 

Total No. 

No. of positive samples (%) 

BAPAT                  RBPT                      CFT 

Cows 
Dakahlia 98 9 (9.18) 9 (9.18) 7 (7.14) 

Damietta 119 8 (6.72) 7 (5.88) 7 (5.88) 

Ewes 
Dakahlia 220 15 (6.8) 13 (5.90) 13 (5.90) 

Damietta 195 11 (5.64) 11 (5.64) 11 (5.64) 

BAPAT: Buffered acidified plate antigen test, RBPT: Rose Bengal plate tests  

CFT: Complement fixation test using warm fixation  
 

 

 

From the previous results, there is a high 

prevalence of brucellosis among the 

investigated cows and ewes in these 

Governorates indicating that brucellosis is one 

of the important persistent and endemic 

diseases that have been reported at variable 

prevalence in Egypt.  Previous literature 

declared that the prevalence of brucellosis was 

4.95-5.8% among cows in Dakahlia and 

Damietta Governorates [29], 17.8% in Dakahlia 

Governorate, 8.9 in Damietta Governorate, 

while 11.8% was in Alexandria Governorate 

[7]. A total prevalence among buffaloes 

populations was 2.10% in Behaira, Menofia, 

Sharkia, Beni-Suef and Assiut Governorates 

[30], 7.18% in Dakahlia Governorate and 

10.49% in Damietta Governorate [31] Such 

variation in the prevalence of brucellosis among 

the different localities in Egypt could be 

attributed to variation in the sensitivity and 

specificity of the employed tests in each study 

and the rate of exposure to infection in certain 

years. 

As revealed in Table 3, Brucella 

melitensis biovera 3 was the identified species 

from the samples that were obtained from the 

seropositive animals that were presented in 

Table 1. Of cows’s tissue samples, 14.3%, 

25% of lymph nodes, and 20% of spleen and, 

33.3% milk samples were positive for Brucella 

melitensis biovera 3. While, 20.9% of ewe’s 

tissue samples( two aborted foeti and one milk 

sample) were positive. This biovar of B. 

melitinsis was previously identified as the 

predominant type of Brucella in Egypt in 

different animals [32, 33]. Originally B. 

melitensis affects mainly ewes and goat. Such 

inter-species transmission situation may be the 

outcome of close contact between ewes, goats 

and cows [34]. This may illustrate the 

occurrence of this biotype in cows and ewes in 

the current study which consider the most 

dominant Brucella biotype in Egypt [35- 38]. 
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Table )3): Morphological and biochemical characters of Brucella melitensis biovar 3 in Dakahlia and 

Damietta Governorates. 
 

 

Concerning the erythrogram in the present 

study, both cows and ewes infected with B. 

melitensis at the 2
nd

 week post abortion (GP2) 

showed a significantly reduction in the RBCs 

count, Hb concentration and HCT value with 

normocytic normochromic anemia (Table 4). 

But both infected cow and sheep at the 4
th

 

week post abortion (GP3) showed significant 

decrease in RBCs and Hb concentration, with 

non -significant changes in HCT, MCV, MCH 

and MCHC. These results completely agreed 

with El-Olemy et al. [39] and Ghazi et al. [40], 

that attributed the decrease in RBCs and Hb 

concentration to the  reduction of red cell 

formation as a result of  in adequate production 

of erythropoietin hormone. Moreover, 

normocytic normochromic anemia is an anemia 

of chronic disease associated with increased 

inflammatory cytokines such as TNF-α  and IL-

6, that directly affect erythroid cell and also 

inhibit the production and effectiveness of 

erythropoietin [41]. Non-regenerative 

normocytic normochromic anemia could be 

attributed to the inflammatory chemical 

mediators as IL-1β [42]. 

Table (4): Erythrogram and Leukogram of cows and ewes in different groups under investigation of 

brucellosis in Dakahlia and Damietta Governorates. 
 

 

 Cows Ewes  

           

Parameters  GP1 Gp2 GP3 Gp1 GP2 Gp3 

       

RBCs (×10
6
/µl) 6.66

a
 ±0.13 4.61

c
 ±0.17 5.92b ±0.24 

10NN .37
a
 

±0.31 
7.88

c
 ±0.31 9.19

b
 ±0.27 

Hb (g/dl) 11.81
a
 ±0.54 7.73

c
 ±0.12 10.56b±0.35 12.22

a
 ±0.37 8.80

c
 ±0.43 10.50

b
 ±0.27 

HCT (%) 30.5
a
 ±2.10 19.1

b
 ±0.64 27.1

a
 ±1.78 38.95

a
 ±0.81 30.55

b
 ±1.34 37.21

a
 ±1.14 

MCV (fl) 45.35 ±2.74 41.64 ±1.36 45.91 ±3.13 37.65 ±0.84 38.74±0.64 40.57 ±1.23 

MCH (pg) 17.76 ±0.96 16.81 ±0.36 17.91 ±0.86 11.79 ±0.19 11.18 ±0.45 11.44 ±0.25 

MCHC (%) 39.44±1.89 40.45±0.91 39.37 ±1.80 31.37 ±0.78 28.91 ±1.44 28.30 ±0.98 

WBCs ×10
3
/ µl 7.90

b
 ±0.19 7.86

b
 ±0.23 9.40

a
 ±0.31 12.77

b
±0.41 12.88

b
±0.27 16.08

a
± 0.42 

neutrophils×10
3
/ µl 2.01

b
 ±0.20 2.00

b
 ±0.26 3.17

a
 ±0.38 4.59

b
±0.19 4.79

b
±0.11 6.70

a
±0.21 

Lymphocytes×10
3
/ µl 4.54

a
 ±0.08 4.40

a
 ±0.004 4.46

a
 ±0.51 7.54

a
± 0.20 7.53

a
±0.29 7.64

a
±0.32 

Monocytes×10
3
/ µl 0.75

b
 ±0.03 0.83

b
 ±0.01 1.16

a
 ±0.08 0.36

b
±0.03 0.33

b
±0.04 1.51

a
±0.20 

Eosinophils×10
3
/ µl 0.51

a
 ±0.05 0.54

a
 ±0.04 0.55

a
 ±0.02 0.21

a
±0.02 0.17

a
±0.01 0.19

a
±0.03 

Basophils×10
3
/ µl 0.08

a
 ±0.004 0.08

a
 ±0.005 0.07

a
 ±0.007 0.06

a
±0.02 0.04

a
±0.01 0.05

a
±0.01 

GP.(1: apparently healthy cows as control group. GP2: infected cows with Brucella melitensis biovera 3 at 2
nd

 week 

post abortion. GP 3: infected cows with B. melitensis biovera 3 at the 4
th

 weeks post abortion.  

 

 
  
 

                                                  A. Identification of Brucella species 

Colonial morphology  Microscopic appearance 
      Biochemical characters 

Catalase        Oxidase      Urease 

   
Smooth, convex, honey colored 

 Gram negative coccobacilli, weak 

acid fast 
+ + + 

b. Identification of Brucella species at the biovar level 

CO2requirment 
H2S 

Production 

Growth on dyes Reaction to 

monospecific sera Thionin Basic Fuchsin 

1:25000 1:500000 1:100000 1:25000 1:50000 A M R 

- - - + + + + + + - 
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Regarding the leukogram (Table 4), both of 
cows and ewes in GP2 showed non-significant 
(P > 0.05) changes when compared with the 
normal control (GP1). On contrary, the total 
leukocytic count (TLC) in GP.3 in cows 
showed highly significant increase (P < 0.01)  
in leucocytes, neutrophils and monocytes with 
non-significance changes (P > 0.05) in 
basophils and eosinophils when compared with 
the control group(GP.1).  This result is in 
agreement with Ahmed and Nada [43] who 
attributed the leukocytosis to activation of the 
lymphoreticular system for production and 
transportation of the antibodies in trial to fight 
the infection. Also the leukocytosis might be 
due to stimulation of cell mediated immunity 
[40, 44]. The neutrophils and monocytes 
remains always higher in non-specific bacterial 
infection [45].The infected ewes of GP3 
revealed highly significant increase (P < 0.01)  
in leucocytes, neutrophils and monocytes with 
non-significance changes (P > 0.05)  in 
basophils, eosinophils and lymphocytes. Some 
studies had reported that brucellosis infected 
animals suffer from severe monocytosis [46, 
47]. Monocytosis in brucellosis could be 

attributed to the presence of tissue debris in the 
uterus, as natural uterine cleaning is hampered 
owing to retention of placenta in brucellosis and 
in this cases the monocytes acting as 
scavengers [48]. 

Regarding the biochemical results, the 
activity of aminotransferases (AST and ALT) 
was measured to detect the hepatocellular 
injury (Table 5). ALT is an important liver-
specific enzyme in small animals but offers no 
specificity for detection of liver injury in large 
animals [49]. In accordance with the previous 
researches [50- 52], the serum activities of 
ALT, AST, ALP and LDH showed significant 
increase (P < 0.05)   in GP.2 of both cows and 
ewes in comparison with the normal control 
(GP1).  The significant increase (P < 0.05)    in 
serum ALT and AST activities were attributed 
to liver damage caused by Brucella  species 
which leads to an increase in the release of liver 
enzymes into the plasma [46].The elevation in 
the enzymatic activities of the liver may be 
related to hepatic malfunction [53] or due to 
increased breakdown of hepatocytes as in case 
of granulomatous hepatitis [54, 55]. 

Table (5):  Biochemical and immunological parameters of cows and ewes in different groups under 

investigation of brucellosis  in Dakahlia and Damietta Governorates. 

 Cows Ewes      

Parameters   GP1 Gp2 GP3 Gp1 GP2 Gp3 
       

ALT(U/L) 27.92
c
 ±1.27 58.76

a
 ±2.17 43.96

b
 ±1.36 24.34

c
 ±0.62 53.88

a
 ±2.84 34.00

b
 ±2.55 

AST (U/L) 38.76
c
 ±0.50 61.40

a
 ±2.35 44.56

b
 ±1.61 42.16

b
 ±1.67 76.20

a
 ±17.25 66.52

b
 ±8.92 

ALP (U/L) 60.04
b
 ±1.77 70.78

a
 ±2.03 63.50

b
 ±1.13 69.64

b
 ±3.77 102.20

a
 ±2.13 67.24

b
 ±2.10 

LDH (U/L) 256.20
c
 ±12.27 893.80

a
 ±5.33 679.40

b
 ±36.15 221.00

b
 ±9.15 591.00

a
 ±34.02 226.40

b
 ±18.80 

TP (g/dl) 6.97
a
 ±0.25 5.67

b
 ±0.16 6.79

a
 ±0.14 8.58

a
 ±0.12 6.75

c
 ±0.07 7.14

b
 ±0.10 

Albumin (g/dl) 4.75
a
 ±0.16 2.93

b
 ±0.24 4.48

a
 ±0.17 4.43

a
 ±0.07 3.04

b
 ±0.16 3.44

b
 ±0.20 

Globulins (g/dl) 2.22
a
 ±0.18 2.74

a
 ±0.32 2.31

a
 ±0.14 4.15

a
 ±0.06 3.72

ab
 ±0.18 3.70

ab
 ±0.20 

A/G ratio 2.18
a
 ±0.16 1.17

b
 ±0.21 1.97

a
 ±0.16 1.07

a
 ±0.012 0.88

a
 ±0.09 0.95

a
 ±0.10 

Urea (mg/dl) 39.54
a
 ±1.69 20.50

c
 ±0.86 30.14

b
 ±1.52 34.94

a
 ±1.29 25.61

c
 ±1.23 30.80

b
 ±0.73 

Creatinine (mg/dl) 0.87
a
 ±0.09 0.83

a
 ±0.06 0.85

a
 ±0.07 0.72

a
 ±0.05 0.71

a
 ±0.04 0.68

a
 ±0.06 

Glucose  (mg/dl) 88.76
a
 ±0.94 53.20

c
 ±2.59 68.02

b
 ±1.61 77.67

a
 ±2.82 52.20

b
 ±1.11 73.82

a
 ±1.18 

IL-6 (pg/ml) 17.67
c
 ±2.07 59.65

a
 ±2.39 49.06

b
 ±1.06 290.84

c
 ±12.4 700.06

a
 ±6.81 477.48

b
±36.58 

TNF-α 2.90
c
 ±0.32 9.12

a
 ±0.33 7.25

b
 ±0.33 35.64

c
 ±1.48 77.13

a
 ±2.54 59.83

b
 ±2.52 

IgM (mg/dl) 1.79
c
 ±0.09 12.86

a
 ±0.46 3.48

b
 ±0.21 1.96

c
 ±0.02 7.68

a
 ±0.83 3.56

b
±0.17 

IgG (mg/dl) 8.16
b
 ±0.38 8.36

b
 ±0.35 21.54

a
 ±2.93 8.88

b
 ±0.51 9.11

b
 ±0.65 20.37

a
 ±2.50 

Phagocytic % 82.60
a
±1.29 41.80

c
±2.86 76.20

b
±1.79 80.40

a 
±0.93 39.80

c
±1.28 75.60

b
±1.29 

Phagocytic index 6.26
 a
±0.18 2.66

c
±0.34 5.61

b
±0.17 6.10

 a
±0.07 2.48

c
±0.13 5.56

b
±0.13 

Values are mean ± SE, GP1: apparently healthy cows as control group. GP2: infected  cows with B. melitensis biovera 3 at 

2
nd

 week post abortion. GP3: infected cows with B. melitensis biovera 3 at 4
th
 weeks post abortion.  

ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALP: alkaline phosphatase, LDH :Lactate 

dehydrogenase, TP :Total protein, IL-6: Interleukin 6, TNF-α: Tumor Necrosis Factor –alpha, IgM:  immunoglobulin M 

and  IgG: immunoglobulin G. 
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ALP is a membrane-bound glycoprotein 

mainly found in various animal tissues and 

used as a biochemical marker to diagnose 

osteoporosis and hepatobiliary disorders, as 

well as, fatty liver disease [56, 57].The 

significant increase in serum activity of 

alkaline phosphatase was attributed to 

pregnancy, that additional alkaline 

phosphatase produced by the placenta [58]. 

LDH, similar to AST, is found in many types 

of cells and should not be considered liver-

specific [46]. LDH activities in the present 

study were significantly increased (P < 0.05)   

in infected cows in GP. (3). Increased LDH 

activity may result from hemolysis, muscle 

damage, or hepatocellular injury [59]. 

Moreover, the increase in serum LDH activity 

could be a useful indicator of the presence of 

uterine and placental pathology [60]. 

Concerning the proteinogram in the present 

study, a significant decrease (P < 0.05) in the 

serum levels of total protein and albumin in 

Brucella infected cows in GP2 and ewes GPs 

(2, 3) compared with the healthy control. But 

there were non-significant change (P > 0.05)     

in serum total protein, albumin and globulin 

levels in cows in GP3. These results were in 

line with previous findings that hypoprotenemia 

and hypoalbuminemia was due to liver damage 

caused by Brucella infection which leads to 

decrease in albumin synthesis in the liver [43]. 

The decrease in the serum total protein 

concentration observed in Brucella infected 

animals might be attributed to the restricted 

food intake in infected animals [61]. The 

hypoalbuminemia correlates with the results of 

Arslan et al. [50]. The hypoalbuminemia in the 

Brucella infected ewes may be due to less feed 

intake and diminished production of albumin by 

the liver owing to hepatic damage [62]. 

Concerning with the serum creatinine level, 

the infected cows and ewes showed non-

significant change as compared with normal 

control (Gp1). While serum urea concentration 

was  significantly decreased in cows and ewes 

of both groups (2, 3). Our results were in 

agreement with those obtained by Kishore et al. 

[63], who recorded a significant decrease in 

serum urea level. The reduced serum urea 

levels in the Brucella infected cows and ewes 

may be due to the damage of hepatic tissue, 

which cannot form urea from ammonia [61]. 

A significant decrease of glucose 

concentration was detected in Brucella infected 

cows and ewes in both groups (2, 3).Similar 

findings were recorded by Kushwaha et al. [51] 

and Nath et al.[64], and they explained 

hypoglycemia by the decreased feed intake due 

to Brucella infection or to liver functions 

impairment  [43]. However, different result was 

reported in ewes and native goats [50].  

TNF-α is the key mediators of cellular 

immunity, forming a loop that ultimately results 

in IFN-γ production based on general studies of 

macrophages. In addition, TNF-α is necessary 

for the optimal killing of brucella  species by 

macrophages [65]. In agreement with Demirdag 

et al. [66] who reported that TNF-α level were 

significantly higher in the acute phase of the 

disease in comparison to the post-treatment and 

the control group values, also they observed 

that in addition to the high levels in the acute 

phase of the disease, TNF-α was also in 

correlation with the increase in IFN-γ levels. 

Moreover the increased level of TNF-α as pro 

inflammatory cytokines are involved in 

pathophysiology of brucellosis and have a close 

relationship with the inflammatory activation of 

the disease. In our work, the significant increase 

in serum IL-6 level in B. melitensis infected 

animals indicates the role of these cytokines in 

the inflammatory response. Since IL-6 plays a 

major role in inflammation [67]. 

Specific IgM antibody usually develops 

early in infection and remains for several weeks 

to months [68]. While IgG antibodies develop 

somewhat later and remain for several months 

to years, as well as, after recovery [69]. There 

was a significant increase of IgM in B. 

melitensis infected cows and ewes at the 2
nd

 

and 4
th

 weeks post abortion (GP2,.3). 

Meanwhile, a non-significant change of IgG 

was found in both cows and ewes at the 2
nd

 

week post abortion (GP2), but significant 

increase at the 4
th

 week post abortion (GP3) 

was observed. These results are in accordance 
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with Gad El-Rab and Kambal [70] and Memish 

et al. [71] who reported that the IgG antibody 

has a delayed appearance that found after four 

weeks from the initial antigenic stimulus and 

the IgM antibody level always exceeds the IgG 

antibody level in the acute stage of the disease.  

 The significant decrease in phagocytic 

percent and phagocytic index (Table 5) in GP2 

and GP3 explained by the ability of B. abortus 

to invade phagocytic and non phagocytic host 

cells, resist the acidified intraphagosomal 

environment and inhibit phagosome-lysosome 

fusion [72]. 

Conclusion 

B. melitensis biovar 3 is the main cause of 

Brucellosis in cows and ewes in Dakahlia and 

Damietta Governorates. Hence, it is a very 

dangerous alarm and gives spotlight for the 

application of preventive hygienic measures 

and control program of B. melitensis. 

Brucellosis leads to great disturbance in 

hematological, biochemical and 

immunological parameters in the diseased 

cows and ewes, suggesting its potential for the 

early diagnosis of Brucellosis for application 

of preventive hygienic measure and control 

program. 
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 الملخص العربي

 مصر - الذقهلية و دمياط في محافظتي و الأغنام مرض البروسيلا في الأبقار و المناعةعلى الذم،الكيمياءالحيىية دراسات

محمد عبد العظيم هاشم
1
المندراوي ،شفاءعلي 

1
محمد مصباح الدياسطي، 

2
 و أسماء زيدان محمىد زيدان

1
 مصر -محافظت الشرقيت -السقازيق – السقازيق جامعت– 44511 طريالبي الطب كليت–الباثىلىجياالإكلينيكيت  قسم

2
 مصر -محاقظت الدفهليه  - 15533  -المنصىرة -معهد بحىث الصحت الحيىانيت  -قسم الميكربيىلىجيا 

3
 مصر –محاقظت الدقهليه  35631 -  -ادارة بلقاش البيطريت  

في حررةأ ةخ سررث برة بلاررة برةيروررة رحةةسررة ةًررْب  برو ّلاررو   هرر ا برو ّلاررو  هّ ةُووررة رلعررةة برديهررة ّسررر    ررر    رري  

، هر   8132 رر  هري    8132، ّبًحشي ُي في بلأبقي  ّبرٌديج في هةيفظحي برةقِلوة ّ هويط  ر   برتحر م هري هريسْ  برودزّرة

هر  هدرة  بًحشري    B. var 3melitensis bio  بلاة جةلو ت بركووويء برةوْسة رلةهيء في برةيلات بلإسديبوةأ جرن برحدر ع ىلر  

أ ّبيرٌظ  بري صْ م برةم ّخة ب جتي  فري   سري بررةم بروو ريء هر  ّخرْ  برحْبر  ٪ في بلأبقي  ّبرٌديج ، ىل  22أ8٪ ّ  5.أ2

  هري بلابقري ةبرثيًور ةفقة جوروي ّخرْ  ًقري فري برور ّجوي بركلري ّبررزلا  فري برودوْىر ةًووويأ بهي بيرٌ وَ بري برة بلايت بركوووي وة

ة بروعريبة بيرو ّلارو  بدرة فقط بوٌوي حةّخ ًقي في ك  برودورْىحوي برثيًور وعيبة بيرو ّلاو  بدة بلاوْىوي هي بلاخِيا ()بر

بيرٌ وَ رلٌديجأ كويحةخ ب جتري  فري ً روة  ة) بروعيبة بيرو ّلاو  بدة ة ب  ةلايبو  هي بلاخِيا (ّبرثيرث بلاوْىوي هي بلاخِيا

ّكرلر  ىيهر   8ّبلاًح رورْكوي  فْلارتيجوز ت  سِي  ّخوٌري  ّبلاركريروييهوٌْج بلارت سز ّبر كحربلالاًيسي ج بلارت سز ّبلالارو جوث ب

في ك  هري بلابقري  ّبرٌدريجأ كوري ّخرة ًقري فري ً روة بردلْكرْ  فري كلري  بوٌوي ًقي في ً وة بروْ سي (P < 0.05)ًخ  برْ م 

بوٌوري ررن سةرةخ جروور  فري برودْىرَ  ةبرثيًو ةبوٌوي في بلاغٌيم حةخ ًقي فقط في برودوْى  (P < 0.05)برودوْىحوي في بلابقي 

ه  ىةم جرو  في ً وَ برك سيجوي فري بلابقري  ّبرٌدريج ، بهري بيرٌ روَ   ة) بروعيبة بيرو ّلاو  بدة ة ب  ةلايبو  هي بلاخِيا (برثيرث

 ةّىْ جِي بري برودة  برطوودي في برودوْىَ برثيرثر ةبرثيًو ةبرودوْى في ةبررلْبْروي بروٌيىي م فقة بظِ ت برٌحي ح  سي ٍ هلةْظ

شري ٍ برري ًحري ح ّبيلإ ةبرثيًور ةّىةم جرو ُي في برودوْىر ةبررلْبْروي بروٌيىي ج في برودوْىَ برثيرث ةفي ً و م,بوٌوي شُْة  سي 

ّبيرحريري ، فر ى  شريط برحولدوري ّبرلورزّ سنأظِ ت ًقي هدٌْ  في قوي  برٌةًدة بى ك  برودوْىيت  ةبرخلْس ةبرة بلايت بروٌيى

جقوون برقويلايت برةهْسة ّبركووويء برةوْسرة ّبروٌيىورة هر  بلا حوري بت برحشخوعروة بروةرة م،  ر ّ سة رلةعرْ  ىلر  ًحري ح ةكثر  

 ّبقدوة رحشخوي  بء برو ّلاو  في بلأبقي  ّبرٌديجأ

 

 


