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Abstract: In Egypt, limited studies were performed to investigate Jhon’s disease (JD) 
caused by Mycobacterium avium subspecies paratuberculosis (MAP). This study was 
concerned with diagnosis of MAP in cattle dairy farms using indirect-ELISA technique and 
amplification of IS900 using PCR technique for confirmation of infection and investigated 
adequate diagnostic markers for MAP through determining hemato-biochemical profile in 
cattle dairy farms. Screening of MAP was done by indirect ELISA between the periods 
from January 2017 to June 2018. A total of 200 cows suffered from persistent diarrhea 
(n=17) and apparently healthy cows in contact with them (n=183) were used in this study. 
Positive JD was reported in 62 cases (31%) and negative JD was reported in 138 cases 
(69%). Out of the positive JD, 17 cases were clinically affected by persistent diarrhea and 
weight loss (clinical JD), where 45 cases were apparently healthy (sub-clinical JD). Typi-
cal colonies of MAP were isolated from the fecal samples of clinically affected cows with 
positive staining of MAP bacilli. Amplification of IS900 using PCR technique confirmed 
the presence of MAP infection. Phylogenetic analysis revealed identical similarities with 
MAP strains in India and Egypt. Hemato-biochemical investigations revealed significant 
decrease in RBCs, PCV, total protein, globulin and glucose with non-significant change 
in oxidative stress markers in clinically affected cows. This study is considered one of the 
limited researches that highlight the role of MAP infection in dairy farms in Egypt. 
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Introduction 

Johne’s disease is a chronic infectious en-

teric disease of ruminant where MAP is the 

causative agent of the disease. It is a slow grow-

ing, gram-positive and acid-fast bacterium that 

requires several months of incubation (1). Se-

vere economic losses in the cattle industry were 

reported in farms infected with MAP (2). Inges-

tion of colostrum, water and feed contaminated 

with fecal matters via the fecal oral route can 

predispose to JD infection (3). 
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The disease has a characteristic cross infec-

tion between species without restrictions, thus 

it is hard to be controlled (4). Vaccination may 

be effective in controlling infection and reduc-

tion shedding of MAP in the fecal matter with 

no complete elimination of infection (5). Dur-

ing the clinical stage of JD, the infection causes 

excessive diarrhea and wasting of the affected 

animal. Sub-clinically affected animals may, 

additionally, shed the bacterium with colos-

trum, milk and feces, particularly in the last 

stage of the disease (6). Furthermore, JD has zo-

onotic importance as MAP existed in the path-

ogenesis of Crohn’s disease (CD) (7).   

Several methods might be used for diagnosis 

of JD. Identification of MAP through fecal sub-

culture consumes a long time and therefore it is 

not considered an appropriate method of diag-

nosis. Additionally, ELISA can be used for the 

detection of the immune reaction of the micro-

organism (8). Polymerase chain reaction (PCR) 

can be used in amplification of certain genes in 

MAP (9). Several specific genetic sequences 

for MAP have been identified, such as IS900, 

F57element, and hsp X gene. The IS900 is con-

sidered the target of choice and the most widely 

used for MAP detection (10).  

The aim of the current study was to deter-

mine hemato-biochemical profile of cattle 

herds infected with MAP with the aid of indi-

rect-ELISA technique and amplification of 

IS900 using PCR technique for confirmation of 

infection as well as to construct a phylogenetic 

analysis for determining the genetic difference 

between current infection and other infected 

strains in other localities. 

Materials and methods 

Animals and clinical examination  

Two hundred dairy cows were selected from 

three dairy farms in Sharqia and Ismailia Gov-

ernorates in Egypt during the period from Jan-

uary 2017 to June 2018. The selection of cows 

was based on the existence of persistent  diar-

rhea in addition to all cows over 3 years of age 

in the same farms were also selected. Cows 

were classified into three categories based on 

the ELISA screening test. Clinically affected 

cows were classified based on positive ELISA 

results in association with persistent diarrhea 

(n=17). The sub-clinically infected cows with 

Johne’s disease was classified based on positive 

ELISA results without any clinical signs 

(n=45). Out of the remaining negative cows 

(n=138), 15 cows were randomly selected as 

negative control cows. All cows enrolled in this 

study received a thorough clinical examination 

via methods that have been previously de-

scribed in cattle (11). 

Blood and fecal samples collection   

Blood samples were collected from the jug-

ular vein of two hundred selected cows for the 

initial ELISA screening test. Seventy seven 

blood samples were collected from the clini-

cally, sub-clinically and control cows for 

hemato-biochemical profile. Fecal samples 

were collected from clinically affected cows 

from the rectum for the bacteriological isola-

tion, identification and amplification of IS900 

using PCR technique.  

MAP antibodies titration  

Serum from all selected cows was examined 

for anti-MAP antibodies in ELISAs. To titrate 

anti-MAP antibodies, we used Mycobacterium 

paratuberculosis (MAP) test Kit for dairy cattle 

PARACHEK2 (Prionics, Switzerland) accord-

ing to (12).  

Examination of fecal samples 

Fecal samples were collected from 17 clini-

cally affected cows which were positive by 

ELISA and associated with persistent diarrhea. 

Two grams of fecal sample were collected from 

each animal and kept into a sterile mortar and 

decontamination of the fecal sample was done 

using 30 ml of 0.9% Hexadecylpyridinium 

chloride solution (HPC), to 3g of aliquot for 24 

h through vortexing and shaking (13). After 30 

min, at room temperature, 20 ml of the super-

natant was transferred into another sterile tube 

and placed for 24 h at room temperature in a 

dark place in a vertical position, and then the 

tubes were centrifuged for 10 min by 3000 rpm 

(14). Three hundred μl of the decontaminated 

pellet was used after discarding of the superna-

tant and inoculated with Herrold’s egg yolk me-

dium (HEYM) slants and supplementation with 
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mycobactin J. One week incubation of slants 

was done in a horizontal position at 37oC, and 

then the tubes were kept in a vertical position 

for 8-16 weeks incubation period. Later the 

tubes were being checked for the growth of typ-

ical MAP colonies. Then smears were taken, 

from the suspected samples for microscopic ex-

amination. 

Ziehl-Neelsen staining of fecal smears   

Prepared fecal smears were air dried for 10 

minutes, followed by a heat fixation (60-70ºC), 

for 2 h. The smears were dipped in carbol fuch-

sin 1%, and then gently heated until a small por-

tion of steam rises without reaching the boiling 

point. All slides were kept for 5-10 minutes, and 

then rinsed with tap water followed by addition 

of acid alcohol (3% Hcl in 70% methyl alcohol) 

for 1-2 minutes then thoroughly rinsed with tap 

water again. Slides were immersed in Meth-

ylene blue 5%, and left for 1-2 minutes, then 

rinsed with tap water and dried in air. Finally, 

the slides were examined under oil immersion 

lens. 

Molecular detection of MAP using IS900   

Extraction of DNA from isolated MAP was 

carried out, using QIAamp DNA Mini kit (Qi-

agen, Germany), according to manufacturer's 

instruction. Amplification of IS900 MAP was 

performed on Bio-Rad T100 Thermal cycler 

(Hercules, CA, USA) with a 60 ng of DNA tem-

plate, 12.5 µl of Emerald master mix (Takara, 

Japan) and 2 µl of forward and reverse primer 

for MAP IS900 marker (F: CCG CTA ATT 

GAG AGA TGC GAT TGG; R: AAT CAA 

CTC CAG CAG CGC GGC CTC G) (15). PCR 

was started with  an initial denaturation step at 

94ºc for 10 minutes, then followed by 35 cycles 

of denaturation for 60 seconds at 94 ºc, anneal-

ing for 90 seconds at 61 ºC and extension for 60 

seconds at 72 ºC to amplify the fragment of 

DNA of 298 bp for IS900. PCR products were 

then run on gel electrophoresis (2%) for visual-

ization of the amplified PCR product. The re-

quired product size was optimized using a 

100bp DNA ladder (Jena bioscience, Germany) 

and was cut with a clean scalpel for purification 

of DNA fragment with Gene JET Gel extraction 

kit (Thermo Scientific, Lithuania). The purified 

DNA products were then sent for sequencing in 

3130 X DNA Sequencer (Genetic Analyzer, 

Applied biosystem, Japan) with both forward 

and reverse primer used in PCR. 

Phylogenetic analysis 

The obtained nucleotide sequence was 

aligned, trimmed with the aid of ClustalW that 

was integrated with MEGA 6 software (16). 

The trimmed DNA samples were   checked on 

Genbank for determining similarity index be-

tween other species of MAP on Genbank. 

Hematological analysis 

Two ml of blood samples were collected into 

EDTA tubes for the investigation of hematolog-

ical parameters. Total RBCs count was manu-

ally done by using Neubauer-ruled hemocytom-

eter. Hemoglobin (Hb) concentration was de-

termined using the method of cyanomethemo-

globin (J.T. Baker, London, England). Packed 

cell volume (PCV) was determined by micro-

hematocrit centrifugation.  The value of PCV 

was determined by using a built-in reader. The 

erythrocytic indices, include mean corpuscular 

volume (MCV), mean corpuscular hemoglobin 

(MCH) and mean corpuscular hemoglobin con-

centration (MCHC), were calculated from the 

value of total RBCs count, Hb concentration 

and PCV by using the standard formulas (17). 

Biochemical analysis  

Five ml of blood was collected into plain test 

tubes without anticoagulant. It was used for the 

separation of serum samples for the biochemi-

cal investigations. Blood left at room tempera-

ture for 2 h to be clotted, and then centrifuged 

at 3000 rpm for 10 min. All biochemical param-

eters were analyzed colorimetrically by com-

mercial kits (BioMérieux, Marcy, L'Etoile, 

France). The serum glucose (18), serum choles-

terol (19), triglycerides (20), serum total protein 

(21) and albumin (22) were measured. Globulin 

was calculated based on subtracting serum al-

bumin from serum total protein. Liver transam-

inases (ALT & AST) (23) and alkaline phos-

phatase (24) were determined. Creatinine (25) 

and urea (26) were also measured.  



Antioxidant status and oxidative stress 

markers  

Several parameters were evaluated in the se-

rum samples to measure the antioxidant status 

and stress markers. The total antioxidant capac-

ity (TAC) was calculated (27),  serum glutathi-

one–S-transferase (GST) activity was estimated 

using Chloro dinitro benzene derivative (28). 

Reduced glutathione (GSH) concentration was 

colorimetrically determined using dithio dini-

trobenzene derivatives (29). Hydrogen perox-

ide (H2O2), malondialdehyde (MDA) and nitric 

oxide (NO) concentrations were determined 

colorimetrically according to (30-32), respec-

tively.  

Statistical analysis 

Differences between subclinical, clinical JD 

and control cows were analyzed using the Krus-

kal-Wallis with post hoc Dunn’s multiple com-

parison tests because of the non-normal distri-

bution of markers. Results were presented as 

medians ± standard errors (S.E.). The signifi-

cance was determined at P< 0.05. All statistical 

analysis was performed using the statistical 

software (SPSS Inc., Chicago, IL, USA). 

Results 

Clinical signs  

Signs of clinically affected cows with JD 

were recorded, (Table 1). Clinically affected 

cows showed normal systemic reactions (body 

temperature, respiratory rate and heart rate). 

Persistent diarrhea, chronic loss of body 

weight, pronounced decrease in milk yield and 

dehydration (sunken eyes) were the most pro-

nounced clinical signs observed in 100% of 

cases. Reduced ruminal sound, right ping sound 

and sub-mandibular edema were observed in 

29.4% of clinically affected cows. Rectal pal-

pation revealed corrugated rectal mucosa in 

70.6% of cases. Diarrhea was watery, contains 

air bubbles. Marked reduction was observed in 

milk production in clinically affected cows 

when compared with sub-clinically infected 

cows and control (average milk production was 

10±2.4 kg/day in clinically affected cows, 

18±3.1 kg/day in sub-clinically infected cows 

and 21± 5.3 kg/day in control cows).      

Detection of MAP antibodies 

The MAP antibodies were detected in the se-

rum samples of clinically affected and sub-clin-

ically infected dairy cows of two hundred in-

vestigated dairy cows for the presence of MAP 

IgG antibodies for in serum of cattle. Specific 

anti-MAP IgG antibodies were detected from 

the serum samples of the clinically infected 

cows 8.5% and sub-clinically affected cows 

22.5%, but no IgG antibodies were detected 

from the serum samples of the control cows.  

Isolation and microscopic examination of 

MAP 

MAP was usefully isolated from 4 out of 17 

fecal samples of clinically affected cows which 

diagnosed by indirect ELISA. After 16 weeks 

of incubation on Herrold's media containing 

egg yolk slope, typical colonies of MAP were 

observed and appeared very small, convex 

(hemispherical), soft, non-mucoid and initially 

colorless and translucent. Staining of direct fe-

cal smears revealed 3 of 17 fecal samples were 

positive. Microscopic appearance of MAP 

showed red acid alcohol-fast Ziehl-Neelsen 

staining bacilli.  

The amplification of MAP DNA samples 

was sequenced, matched and deposited on Gen-

bank with accession number of MH663496 and 

named as Mycobacterium avium subsp. paratu-

berculosis Egy1. The aligned MAP species are 

KY587112, KT075353, KT075351, 

KT075350, MH663496, KJ173784, JQ837281, 

EU130943, EF514831, EF536056, EF536046, 

S74401, AF416985, AF305073, AJ250018, 

AJ011838, AB052552, AJ250023, AJ251434, 

AJ250022, X16293, EF536047, AY974347, 

KT275243, EF536041, FJ775182, AY974346, 

JN983503, EU232747, EF514825, AF455252, 

EF536048, EU714039, EF514828, KJ173781, 

EU232756, EU714041, EU232748, 

HQ830160, EU057153, EU057170, 

EU714040, EU232755, KJ882903, 

HM172613, GQ144322. It showed a 100% 

identity with MAP strain KVAFSU_S196. Phy-

logenetic tree (Fig. 1) was divided into two 

clades  (clade A and B) where our isolated spe-

cies of MAP was located in subclade B among 

other related species of M.avium (MAP strain 
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KVAFSU_S196, MAP strain 25, MAP strain 

steroyl ACP desaturase, MAP strain B42, MAP 

strain 25C) that was isolated from India. More-

over, pairwise distance showed 0.0009 with our 

isolated strain. The Indian strain and our Egyp-

tian strain were shown a close genetic distance 

with high node support. The highest pairwise 

difference was observed in JQ837281 (1.3 

EU130943 (1.4), S74401 (1.3), AJ011838 (1.3) 

and KT275243 (1.4). Those species were lo-

cated in different localities in Australia, India, 

and United Kingdom and in Egypt.  

Hematological analysis     

Clinically affected cows showed a signifi-

cant (P<0.05) decrease in the RBCs, PCV and 

the level of MCV with a significant (P< 0.05) 

increase in the level of MCHC, meanwhile the 

Hb concentration revealed a non-significant 

changes when compared with the control and 

sub-clinically infected group. The blood indices 

in this group reflect microcytic hyperchromic 

anemia. There was a non-significant change in 

the RBCs, Hb, PCV, MCV, and MCHC level in 

sub-clinically infected cows when compared 

with the control ones. The blood indices were 

close to the level of normal in this group, (Table 

2). 

Biochemical parameters   

Clinically affected cows showed a non-sig-

nificant change in the levels of cholesterol, tri-

glycerides, albumin, serum hepatic marker en-

zymes (ALT, AST, ALP) and the markers of re-

nal damage (urea and creatinine), meanwhile 

the levels of serum total protein, globulin and 

glucose were significantly (P< 0.05) decreased 

when compared with the control and sub-clini-

cally infected group. All these parameters re-

vealed a non-significant change in the sub-clin-

ically infected cows when compared with the 

control, (Table 3). 

Antioxidant status and oxidative stress 

markers  

Clinically affected cows showed non-signifi-

cant changes in total antioxidant capacity 

(TAC), glutathione S-transferase (GST), gluta-

thione (GSH), Hydrogen peroxide (H2O2), 

malondialdehyde (MDA) and nitric oxide (NO) 

when compared with the control and sub-clini-

cally infected group. All these oxidative and li-

pid peroxide markers revealed a non-significant 

change in sub-clinically infected cows, mean-

while There was a significant (P< 0.05) de-

crease in the level of Hydrogen peroxide (H2O2) 

when compared with the control, (Table 4). 

 

 

Table 1: Clinical picture of 17 cows affected by Johne’s disease 

Clinical signs 

Clinically affected cows by Johne's 

(n=17) 

Number  of  cows    % 

Normal vital parameters* 17 100 

Normal ruminal motility** 

Hypomotile rumen 

12 

5 

70.6 

29.4 

Right  ping sound 5 29.4 

Chronic weight loss 17 100 

Persistent diarrhea 17 100 

Dehydration (sunken eye) 17 100 

Decrease in milk production 17 100 

Submandibular edema 5 29.4 

Corrugated rectal mucosa by rectal palpa-

tion 
12 70.6 

*Normal vital parameters mean normal reference range of temperature (38.2-39.2o C), heart rate (70- 90/ minute) and 

respiratory rate (20- 30/minute) (11). 

 ** Normal ruminal motility (3-5 ruminal contraction/2minute) (11). 

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjo2pW75fLYAhXCiywKHZ27AdQQFggqMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F9839198&usg=AOvVaw2kPnNJF-S-H6pj1XJ-Z9mH
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjo2pW75fLYAhXCiywKHZ27AdQQFggqMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F9839198&usg=AOvVaw2kPnNJF-S-H6pj1XJ-Z9mH


 

Table 2: Hematological picture in control, sub-clinically and clinically affected cows   

Parameter 

Control 

(n=15) 

Sub-clinical Johne's 

(n=45) 

Clinical Johne's 

(n=17) 

RBCs 1012/L 5.8±0.19 a 5.85 ±0 .16a 3.97±0.18b 

Hb g/dl 6.6±0.45a 6.9±0.27a 7±0.29a 

PCV % 38±1.17a 35.1±0.85a 21 ± 1.5b 

MCV fl 65.32±0.9a 60.4±0.32a 53.03±0.8b 

MCH pg/ cell 12.1±0.77b 11.8 ±0.55b 17.64 ±  1a 

MCHC % 17.37±.02b 19.64±0.12b 33.33 ±.01a 

Medians with different superscripts indicate significant difference at P <0.05 

 

 

 

Table 3: Biochemical picture in control, sub-clinically and clinically affected cows   

Parameter 

Control 

(n=15) 

Sub-clinical Johne's 

(n=45) 

Clinical Johne's 

(n=17) 

Glucose  mg/dl 48±4.5a 45.45±1.9a 38±4.1b 

Cholesterol  mg/dl 157±11.2a 165±10.6a 169±21.2a 

Triglycerides  mg/dl 49±3.17a 55±2.55 a 58±4.7a 

Total protein  g/dl 8±0.3a 8.64±0.28a 5.15  ±   0.48b 

Albumin  g/dl 3.52±0.28a 3.8±0.15 a 3.15±0.31a 

Globulin  g/dl 4.48±0.38a 4.84 ±  0.27a 2  ±   0.37b 

ALT  u/l 10±0.4a 13±0.66a 11±0.62 a 

AST  u/l 19±0.81a 16±0.85a 18±0.77a 

ALP u/l  112±30.4a 89±33.7a 99±24.67a 

Urea mg/dl 25.06±2. 83a 20.14± 2.97a 17.17±2.76a 

Creatinine mg/dl 0.87±0.068a 0.8±0.041a 0.6±0.067a 

Medians with different superscripts indicate significant difference at P <0.05 

 
 
 

Table 4: Oxidative stress biomarkers in control, sub-clinically and clinically affected cows 

Parameter 

Control 

(n=15) 

Sub-clinical Johne's 

(n=45) 

Clinical Johne's 

(n=17) 

GST u/L 163.7±11.76a 160.7±54.1a 168.7±37.8a 

GSH  mg/d 9.73±1.04a 11.7±0.5a 11±1.17a 

TAC mM/L  4.1±2.28a 3.8±2.3a 3.9±0.21a 

H2O2 mM/L  0.3±0.012a 0.26 ± 0. 01b 0.28±.01ab 

MDA  nmol/ml 6.6±1.3a 6.2±1.2a 5.6±0.9a 

NO umol/L  18±3.6a 23±4.2a 29± 6.06a 

Medians with different superscripts indicate significant difference at P <0.05 
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Figure 1: Phylogenetic analysis of different strains of MAP infection with our isolated strain"blue rectan-

gle". phylogenetic tree was divided into two clades; clade A and clade B. Clade A was subdivided into two 

sub clades A and B where our isolated sequence (Mycobacterium avium subsp paratuberculosis EGY1) 

was located (sub-clade B) 

Discussion 

MAP has severe hazard to animal health. It 

causes significant economic losses to livestock 

animals worldwide. Limited studies were car-

ried out to investigate MAP infection in Egypt, 

which directs our attention to this disease. Iden-

tification of MAP requires either culturing or-

ganisms in specific media or detecting the anti-

bodies in sera of infected animals (33). The use 

of diagnostic markers to study the response of 

the host toward MAP infection is crucial for di-

agnosis of Johne's disease. Generally, ELISA is 

considered the most widely used test that as-

signed to detect MAP infection in animals. 

ELISA has been used in this study for the dif-

ferentiation of the clinically affected cows from 

the sub-clinically infected cows. This based on 

the immune reaction of the microorganism in 

correlation to the presence or absence of the 

clinical signs in animals.  

Alterations in the general health condition 

were observed. The heart rate, respiratory rate, 

and temperature remain normal which coin-

cided with the previously reported data (4). The 

most common clinical signs reported in clini-

cally affected cows were persistent diarrhea, 

chronic loss of body weight and dehydration 

which were  nearly similar to those previously 

reported(34). The associated diarrhea may be 

due to the release of histamine as a result of an-

tigen antibody reactions in the intestine (35). 

The characteristic thickened corrugated intes-

tine by rectal examination might be attributed 

to the associated inflammatory process which 

involves the lymph node draining the intestine 

(36). The chronic loss of body weight might be 



due to the inflammation which resulted in thick-

ening of the intestinal wall, leading to poor nu-

trient absorption in affected animals (4). Sub-

mandibular odema was observed in some cows, 

it might attribute to protein loss from the blood 

stream into the digestive tract (37). 

Generally, the use of IS900 had been used 

extensively for studying MAP in domestic ani-

mals (38, 39). PCR positive result of MAP for 

IS900 can be used correctly in the identification 

of the causative agent for Johne's disease (40). 

Different sequences for IS900 were deposited 

in Genbank, besides the original sequence iso-

lated from United Kingdom (X16293) (33) with 

a product size of around 1500 bp which showed 

a change in a nucleotide sequence of our ob-

tained sequence with a pair wise genetic differ-

ence of 0.009. 
Our obtained sequence of IS900 was identi-

cal to a sequence that was isolated from India 

(KY587112), while it was showing a higher dif-

ference when compared with other strains from 

Egypt (KJ173784 and KJ173784), although 

they were isolated from the fecal matter of cat-

tle. In the two strains from Egypt, our isolated 

strain of MAP showed 98% similarity index, 

but was named as transposase sequence where 

it is responsible for transposition of gene in pro-

karyotes. Insertion sequence regulates gene 

transposition (41). On the contrary, another iso-

lated sample from Egypt (JN983503) was iso-

lated from fecal matter of bovine species would 

find to share higher than 99% similarity index 

with our obtained sequence.   
Johne’s disease is reported to induce some 

hematological alterations. Significant decrease 

in the RBCs count and the PCV was reported in 

clinically affected cows when compared with 

sub-clinically infected and control ones. The 

significant decrease in the RBCs count is simi-

lar to that observed in JD clinically affected 

camels (42). Similar results of a significant de-

crease in PCV were also reported (43). These 

findings indicated the presence of anemia 

among the clinically affected cows, which is 

similarly reported before (44). Anemia is an im-

portant common extra intestinal complication 

associated with Crohn’s disease in human. The 

microcytic hyperchromic anemia was reported 

in our study, where Crohn’s disease show the 

same type of anemia which characterized by 

microcytic hyperchromic cells (45).  

The use of serum biochemical parameters 

can be used as a diagnostic marker for certain 

diseases(46). Changes in the serum biochemi-

cal parameters were noticed. Significant de-

crease in the total protein in clinically affected 

cows was reported compared with sub-clini-

cally infected and control cows. This was pre-

viously reported in the serum samples of posi-

tively infected cows with MAP (47). The hypo-

proteinemia might attributed  to protein-losing 

enteropathy which might be due to the impaired 

integrity of the mucosa of the gastrointestinal 

tract (48) or due to the increase in the gut mo-

tility with a decreased in the absorption results 

in an increase in the intestinal loss of protein 

(43). Most of the cows suffer from clinical 

Johne’s disease showed a low level of albumin 

with a normal level of globulin (49). Significant 

decrease in globulin was reported in our study. 

Hypoglobulinemia was previously reported in 

Crohn's disease which attributed to the decrease 

in globulin synthesis or increased catabolism of 

immunoglobulins (50). Hypoglycemia was re-

ported in clinically affected cows when com-

pared with sub-clinically infected and control 

cows. The presented findings matched with 

other researchers who reported hypoglycemia 

in response to gastrointestinal inflammatory 

disorders resulted from infection (51, 52). 

While serum biochemical parameters (choles-

terol, triglycerides, ALT, AST, ALP, urea and 

creatinine) were reported to be non-significant 

changed. The non- significant change in the se-

rum creatinine was similar to that observed in 

camel infected with JD (43).  

With concern to oxidative and antioxidative 

markers, the non-significant changes in antiox-

idative markers (GST, GSH and TAC) in clini-

cal and subclinical groups compared to the con-

trol group is nearly similar (53) who noted non-

significant changes in serum superoxide dis-

mutase and glutathione perioxidase activities of 

M. paratuberculosis positive cows. Non-signif-

icant changes in oxidative markers (H2O2, NO 
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and MDA) in clinically affected cows are indic-

ative they are not associated with oxidative 

stress. 

It could be concluded that the infection with 

the clinical form has a serious significant im-

pact on the health of cows and the production 

of Egyptian dairy farms. A more continuous ex-

act evaluation of its economic impact might 

provide a greater impact with an insight into the 

cost efficiency of detection and screening for 

subclinical infections, which could help in pre-

vention the new infections and also improve the 

health and productivity of the herd. The param-

eters related with hemato-biochemical parame-

ters such as glucose, total protein and globulin 

level in the present study may be considered in 

the differential diagnosis of clinical and sub-

clinical M. paratuberculosis infection in dairy 

farms and waiting for further confirmation of 

the JD by definitive tests as culture, ELISA and 

PCR. Still more deep investigation on a large 

scale is needed to identify the number of cases 

affected with JD in different localities in Egypt. 
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