
 

            Mansoura University 

       Faculty of Veterinary Medicine 

          Department of pathology 

 

 
 

PATHOLOGICAL STUDIES ON DISEASES CAUSING 

ENTERITIS IN CATTLE AND BUFFALOES 

BY 

YASSMIN NABIL EL-MORSHIDY AHMED EL-MORSHIDY 

B. V. Sc. Mansoura University (2010) 

 

Under Supervision of 

 

Prof. Dr. Shawky Ahmed Moustafa Dr. Walaa Fekri Abd EL-Wahab Hasan 

Professor  of  Pathology  

Faculty of  Veterinary Medicine  

Benha University            

Assistant Professor and  

Working Head of Pathology Department  

Faculty of veterinary Medicine 

 Mansoura University  

Prof. Dr. Eman M. Ahmed Abd El-Mottaleb  

Chief Researcher of Pathology 

Animal Health Research Institute Dokki, Cairo   

 

A thesis submitted to  

Faculty of veterinary Medicine  

Mansoura University 

For the degree of   

Master in Veterinary Medical Science (Pathology) 

2016  



List Of Contents  

 

III 
 

LIST OF CONTENTS 

 

NO Title  Pages  

1 Introduction  1-3 

2 Review of Literature 

1. Bacterial causes: 

A. Aerobic bacteria 

 Salmonella  

 E. coli  

 Other  bacterial causes 

B. Anaerobic bacteria 

 Clostridia perfringens 

C.  Facultative anaerobic bacteria 

Mycobacterium avium  paratuberclosis 

4-39 

2. Viral disease: 

 BVD 

39-47 

3. Helminthes: 

 Toxocara vitolurum 

47-50 

   4. Protozoa:  

 Cryptosporidium 

 Coccidia 

50-64 

5. Nonpathogenic causes: 64 

3 Material and Methods 65-78 

4 Results 79-159 

5 Discussion  160-172 

6 Conculosion & Summary  173-177 

7 References  178-223 

8 Arabic Summary 1-8 



List Of Tables  

 

IV 
 

                                                List of Tables 

Number  Name of table Page 

number 

1 Diseases produced by different types of Cl. 

perfringens and their toxin in calves  

 

23 

2 The test methods available for diagnosis of 

paratuberculosis 

 

34 

3 Subclinical and clinical manifestation of BVDV 

modified from 

 

45 

4 Numbers and ages of slaughtered and necropsied 

animals 

 

66 

5 Biochemical reactions of Enterobacteriacae 

 

78 

6 The number of infected cattle and buffaloes and 

prevalence of infection 

 

95 

7 The aerobic bacterial colonies morphology and 

biochemical characters 

 

96 

8 

The main gross and microscopic lesions in all 

diagnosed cases 

 

97 



 List of figures 
 

V 
 

          List of figures 

Figures 

No. 

Description page 

Fig.1:  Fecal smear, dairy cow showing positive acid fast bacilli. ZN stain ×1000  98 

Fig.2: Indirect ELISA test, showing 3 positive samples: sample 1C&1D  (1/10); sample 

1E&1F  (1/20) and sample 1G&1H  (1/40). Sample 1A&1B is blank 
98 

Fig.3 Dairy cow, Intestine, MAP: showing marked thickening and folding of the 

mucosa into transverse rugae.  
99 

Fig.4:  Dairy cow, mesenteric lymph node; showing enlarged, congested and edematous 

mesenteric lymph node. 
99 

Fig.5:  Dairy cow, intestine MAP; showing infiltration of lamina propria with mixed 

inflammatory cells and a large number of eosinophils (arrowhead). H&E stain x 

200. 
100 

Fig.6: Dairy cow Intestine MAP; showing inflammatory infiltration separating and 

displacing crypts (arrow). H&E stain x 400. 
100 

Fig.7: Dairy cow, intestine; showing masses of mononuclear inflammatory cells 

accumulated in the submucosa and occluding the lumen of submucosal 

lymphatic. H&E stain x 200. 
101 

Fig.8: Dairy cow, Intestine ; showing fused and atrophied intestinal villi (arrow) and 

diffusely infiltrated with clusters of epithelioid macrophages (arrowheads). H&E 

stain. 
101 

Fig.9: Dairy cow ,Intestine MAP; showing expanded lamina propria and submucosa by 

chronic inflammatory cell infiltrate (arrowheads). H&E stain. 
102 

Fig.10: Dairy cow intestine MAP; showing multinucleated Langhan’s (arrow) and 

foreign body giant cells (arrowhead) scattered throughout the mucosa. H&E 

stain.H&E stain x200. 
102 

Fig.11: Dairy cow Intestine MAP; showing acid-fast rods (arrowheads) scattered within 

the cytoplasm of the macrophages. ZN stain x200. 
103 

Fig.12: Dairy cow, mesenteric lymph node; showing multifocal areas of histiocytic 

granuloma replace much of the cortex (arrows). H&E stain x 100. 
103 

Fig.13: Dairy cow, mesenteric lymph node, MAP; showing tingible body macrophages 

(arrowheads) contain cellular and karyorrhectic debris. H&E stain x 400. 
104 

Fig.14: Dairy cow mesenteric lymph node, MAP; showing medullary sinuses expanded 

by inflammatory cells and macrophages laden with golden brown granules of 

hemosiderin pigments (arrowheads). H&E stain x 400. 
104 

Fig. 15: XLD agar, Salmonella spp. colonies appears as red colonies with black centers 105 

Fig. 16 Biochemical characters of salmonella spp: (A) TSI test +ve with H2S production 

in left tube, urease test is -ve, in right tube, while (B) Simmon citrate test showed 

the blue coloration +ve result. 
105 

Fig. 17: Calf, small intestine, Salmonellosis, showing thickened and edematous intestinal 

wall; and the mucosa is covered with yellow-grey necrotic materials (white 

arrow). 
106 

Fig. 18: Calf, small intaestine, Salmonellosis, showing congestion of mucosal blood 

vessels (arrows). H&E stain x 100. 
106 

Fig. 19: Calf, small intestine, Salmonellosis, showing villous atrophy characterized by 

blunting and fusion of villi (arrow). H&E stain x 40. 
107 

Fig. 20: Calf, small intestine, Salmonellosis, showing fibrinocellular exudate covering the 

surface of short and blunt villi (asterisk). H&E stain x 40. 
107 

                  List of figures 



 List of figures 
 

VI 
 

Figures 

No. 

Description Pag

e 

Fig. 21: Calf, small intestine, Salmonellosis, showing necrosis of the epithelium of villi and 

exfoliation in the intestinal lumen admixed with minute hemorrhages and fibrin 

(asterisks). H&E stain x 200. 

108 

Fig. 22: Calf, small intestine Salmonellosis, showing marked submucosal congestion (arrows). 

H&E stain x 100. 
108 

Fig. 23: EMB,  E.coli colonies appear as dark colonies with metallic green shin   109 

Fig. 24: Biochemical character for E.coli: (A) TSI test result indicates–ve no H2S production 

however, all sugar fermentation occurred (yellow coloration), Simmon citrate test; green 

color indicates +ve result. (B) Indole teste: presence of pink ring indicates +ve result. 

109 

Fig. 25: Neonata calf (less than 3 weeks), small intestine, Colibacillosis, showing dilated flaccid 

intestine filled with fluid. 
110 

Fig.26: Neonatal calf (less than 3 weeks), small intestine, Colibacillosis, showing congested 

mucosal blood vessels (arrows). H&E stain x 100. 
110 

Fig.27: Neonatal calf (less than 3 weeks), small intestine,Colibacillosis,showing large number of 

inflammatory cells in lamina propria (arrows). H&E stain x 100. 
111 

Fig.28: Neonatal calf (less than 3 weeks), small intestine, Colibacillosis. High power of  Fig. 

(27) showing lamina propria infiltrated by large number of neutrophils, macrophages and 

lymphocytes (arrows). H&E stain x 400. 

111 

Fig.29: Neonatal calf (less than 3 weeks), Colibacillosis, small intestine, showing Loss of crypts 

over the Peyer’s patches and depletion of lymphoid follicles (arrow). H&E stain x 100. 
112 

Fig. 30: Neonatal calf (less than 3 weeks), Colibacillosis, small intestine, showing edema and 

congestion of submucosa (arrows). H&E stain x 100. 
112 

Fig.31: Neonatal calf (less than 3 weeks), small intestine, Colibacillosis, showing vacuolation of 

muscle layer characterized by large pale discrete sarcoplasmic vacuoles (arrows). H&E 

stain x 400. 

113 

Fig.32: Neonatal calf (less than 3 weeks), small intestine, Colibacillosis,showing multifocal 

coagulative necrosis of some degenerated muscle fibers (zenker's necrosis) (arrows). 

H&E stain x 100. 

113 

Fig.33: Neonatal calf, small intestine, Colibacillosis, showing coagulative necrosis of muscle 

fibers (zenker's necrosis) (arrows) characterized by retention of architecture with 

hypereosinophilic cytoplasm and pyknotic nuclei. H&E stain x 200. 

114 

Fig.34: Neonatal calf (less than 3 weeks), mesenteric lymph node, Colibacillosis, showing 

marked congestion and dilatation of medullary blood vessels (arrows). H&E stain x 100. 
114 

Fig. 35: Neonatal calf (less than 3 weeks), mesenteric lymph node, Colibacillosis, showing 

lymphoid depletion of lymphoid follicles (arrow) characterized by reduced density of 

lymphoid cell population. H&E stain x 400. 

115 

Fig. 36: Neonatal calf (less than 3 weeks), mesenteric lymph node, Colibacillosis, showing 

expanded medullary sinuses by increased numbers of tingible body macrophages 

(arrows) contain cellular and karyorrhectic debris. H&E stain x 400. 

115 

Fig. 37: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing extensive necrosis 

of the surface epithelium of villi (arrows) and congestion of mucosal blood vessels 

(arrowheads). H&E stain x 100. 

116 

Fig. 38: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing necrosis of the 

surface epithelium of villi (arrows) and exfoliation in the intestinal lumen. H&E stain x 

100 

116 

                  

           



 List of figures 
 

VII 
 

           List of figures 

Figur

es No. 

Description Page 

Fig. 39: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing denuded 

tips of villi from surface cells (arrows). H&E stain x 400.  
117 

Fig.40: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing lamina 

propria infiltrated by large number of neutrophils (arrowheads) and fewer 

macrophages (long arrow) and lymphocytes (short arrow). H&E stain x 400. 
117 

Fig. 41: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing 

hyperplastic and elongated crypts, with proliferation of lining epithelium 

(arrows). H&E stain x 100.  
118 

Fig.42: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing crypts 

lined by attenuated epithelium and filled with mucus (arrows). H&E stain x 

400 
118 

Fig.43: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing erosion 

in the mucosa overlying the Peyer's patches (arrow). H&E stain x 400. 
119 

Fig.44: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing 

leukocytic infiltration (arrow) and edema of submucosa (asterisk). H&E stain 

x 200. 
119 

Fig. 45: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing 

fibrinous pseudomembrane covering the mucosa with erosion and 

hemorrhages (asterisk). H&E stain x 200. 
120 

Fig. 46: Calf (more than 3 weeks old), small intestine, Colibacillosis, showing 

hemorrhagic exudate composed mainly of large numbers of erythrocytes 

mixed with fibrin, necrotic debris and few inflammatory cells in submucosa 

and muscular layer (asterisk).  H&E stain x 200. 

120 

Fig.47: Calf (more than 3 weeks old), mesenteric lymph node, Colibacillosis, showing 

congestion and edema of medulla (asterisk) with focal small hemorrhages 

(arrows). H&E stain x 100. 
121 

Fig.48: Calf (more than 3 weeks old), mesenteric lymph node, Colibacillosis, showing, 

increased numbers of foamy macrophages in medullary sinuses (arrows). H&E 

stain x 400. 
121 

Fig.49: XLD agar, Proteus spp.  colonies apper as gray colonies most of them with 

black centers with red and yellow back ground. 
122 

Fig.50: EMB agar, Klebsilla colonies appear as very mucoid pink colonies purple 

mucoid colonies with colorless periphery 
122 

Fig.51: The biochemical characters of proteus spp. Simmon citrate test indicates no 

changed green color –ve result (left tube), the urease test indicate red color 

+ve result (middle tube), and the TSI indicate +ve result with H2S production 

(right tube). 

123 

Fig.52: The biochemical character of klebsilla spp Indole test shows +ve result (pink 

ring formation) (A), urease test shows +ve result (B) and Simmon citrate test 

result was +ve (C). 
123 

Fig.53: Calf, small intestine, Mixed E. coli and salmonella infection, transverse cut 

section showing yellow-grey fibrinonecrotic membrane (arrow) 

covered the mucosal surface. 
124 

Fig.54: Calf, mesenteric lymph node, Mixed E. coli a + proteus infection, showing 

hemorrhagic cut section (arrow). 
124 

         



 List of figures 
 

VIII 
 

           List of figures 

Figures 

No. 
Description page 

Fig.55: Calf,  small   intestine,  Mixed E. coli and  salmonella  infection,   Showing 

congestion of mucosal blood vessels (arrowheads) with blunting  of villi with 

dilated central lacteal (arrow). H&E stain x 100. 
125 

Fig.56: Calf, small intestine, Mixed E. coli and salmonella infection showing denuded 

intestinal villi from surface cells (thick arrow) and the lamina propria 

infiltrated by large number of macrophages, lymphocytes and neutrophils 

(short arrows). H&E stain x 400. 

125 

Fig.57: Calf, small intestine, Mixed E. coli and salmonella infection showing erosion 

of intestinal mucosa characterized by loss of large numbers of villi and crypts 

(arrow). H&E stain x 100. 
126 

Fig.58: Calf, small intestine, Mixed E. coli and salmonella infection showing erosive 

area (thick arrow) and infiltration of inflammatory cells in the underlying (thin 

arrows). H&E stain x 100. 
126 

Fig. 59: Calf, small intestine, Mixed E. coli and salmonella infection showing crypt 

abscess characterized by eosinophilic necrotic debris and inflammatory cells 

within the lumen of crypt (arrow). H&E stain x 400. 
127 

Fig.60: Calf, small intestine, Mixed E. coli and salmonella infection showing 

fibrinous pseudomembrane (asterisk) covering the necrotic mucosa (arrow). 

H&E stain x 40. 
127 

Fig.61: Calf, small intestine, Mixed E. coli and salmonella infection showing 

fibrinous pseudomembrane composed of necrotic debris admixed with fibrin 

threads and large numbers of inflammatory cells (asterisk). H&E stain x 400. 
128 

Fig.62: Calf, small intestine, Mixed E. coli and salmonella infection showing areas of 

basophilic bacterial colonies (arrows) and aggregates of viable and degenerate 

neutrophils in the fibrinous membrane (asterisk). H&E stain x 400. 
128 

Fig.63: Calf, Calf, small intestine, Mixed E. coli and salmonella infection showing focal ulcer 

(arrow). H&E stain x 400. 
129 

Fig.64: Calf, small intestine, Mixed E. coli and salmonella infection showing marked 

edema infiltrated by mononuclear inflammatory cells in between the muscle layer 

(arrows). H&E stain x 400. 
129 

Fig.65:  Calf, mesenteric lymph node, Mixed E. coli and salmonella infection showing 

hyperplastic proliferation of cellular elements of lymphoid follicles (arrows). 

H&E stain x 100. 
130 

Fig.66: Calf, small intestine, Mixed E. coli + proteus infection showing the lamina 

propria infiltrated by large numbers of neutrophils, lymphocytes and 

macrophages (asterisks). H&E stain x 400. 
130 

Fig.67: Calf, small intestine, Mixed E. coli + proteus infection showing marked 

epithelial hyperplasia of the crypts characterized by piling up of enterocytes 

(arrows). H&E stain x 100 
131 

Fig.68: Calf, small intestine, Mixed E. coli + proteus infection. High power of Fig. 

(67) showing marked epithelial hyperplasia of the crypts characterized by 

piling up of enterocytes with crowded, overlapping large basophilic nuclei 

(arrows). H&E stain x 400. 

131 

Fig. 69: Calf, mesenteric lymph node, Mixed E. coli + proteus infection showing 

congested blood vessels (arrowheads) and edema of medulla (arrows).  H&E 

stain x 100 
132 

                                                                      



 List of figures 
 

IX 
 

              List of figures 

Figure 

No. 

Description Page 

Fig.70: Calf, mesenteric lymph node, Mixed E. coli + proteus infection showing 

moderate depletion of lymphoid follicle characterized by reduced density of 

germinal center and replaced by edema admixed with fibrin (arrow). H&E 

stain x 400. 

132 

Fig.71: Calf, mesenteric follicle, Mixed E. coli + proteus infection showing  necrotic 

germinal centers replaced by necrotic eosinophilic cellular debris (arrows). 

H&E stain x 400. 
133 

Fig.72: Calf, small intestine, Mixed E. coli + proteus infection, showing  massive 

areas of hemorrhages in the medulla (arrows). H&E stain x 200. 
133 

Fig.73: Calf, small intestine, Mixed E. coli + klebsiella infection showing mild villous 

atrophy (arrow). H&E stain x 100. 
134 

Fig.74: Calf, small intestine, Mixed E. coli + klebsiella infection, showing expanded 

lamina propria by large number of neutrophils, lymphocytes and macrophages 

(asterisk). H&E stain x 400. 
134 

Fig.75: Calf, mesenteric lymph node, Mixed E. coli + klebsiella infection showing 

medullary sinuses expanded by edema, fibrin and increased numbers of 

mononuclear inflammatory cells (asterisk). H&E stain x 100. 
135 

Fig.76: Calf, mesenteric lymph node, Mixed E. coli + klebsiella infection. High power 

of Fig. (75) showing aggregation of lymphocytes in medullary sinuses. H&E 

stain x 400. 
135 

Fig.77: Calf, mesenteric lymph node, Mixed E. coli + klebsiella infection showing, 

lymphoid depletion in the cortex characterized by reduced density of 

lymphoid cell population (arrows). H&E stain x 100. 
136 

Fig.78: 10% blood sheep agar, Clostridia perfringes colonies appears as colonies with 

double zone of hemolysis (A) and  the indole test showed (-ve) result with no 

formation of  rosy ring  (C). 
136 

Fig.79: Calf, small intestine, Clostridia perfringes infection, showing (A) thickened 

necrotic and hemorrhagic unopened wall and (B) The mucosa was hyperemic, 

with hemorrhagic areas covered by hemorrhagic fibrinonecrotic membrane. 
137 

Fig.80: Calf, mesenteric lymph node, Clostridia perfringes infection, showing 

enlarged, hemorrhagic and edematous. 
137 

Fig.81: Calf, small intestine, Clostridia perfringes infection, showing coagulative 

necrosis of intestinal villi (arrows). H&E stain x 100. 
138 

Fig.82: Calf, small intestine, Clostridia perfringes infection, High power of Fig. (82) 

showing coagulative necrosis of intestinal villi characterized by loss of 

differential staining and retention of the cellular architecture of the mucosal 

epithelium and lamina propria (arrows). H&E stain x 200. 

138 

Fig.83: Calf, small intestine, Clostridia perfringes infection, showing extensive 

necrosis involved most of villi and crypts in the mucosa (arrows) with 

congestion in submucosal blood vessels (arrowheads). H&E stain x 100. 
139 

Fig.84: Calf, small intestine, Clostridia perfringes infection showing fibrinonecrotic 

exudate replacing the mucosal epithelium (arrows). H&E stain x 100. 
139 

Fig.85: Calf, small intestine, Clostridia perfringes infection. High power of Fig. (85) 

showing fibrinonecrotic exudate composed of fibrin threads admixed with 

necrotic debris and neutrophils with fewer macrophages and lymphocytes. 

H&E stain x 400. 

 

140 



 List of figures 
 

X 
 

                                                           List of figures 

 
Figures 

No. 
Description Page 

Fig.86: Calf, small intestine, Clostridia perfringes infection showing 

necrohemorrhagic enteritis with large numbers of erythrocytes in the 

necrotic exudates. H&E stain x 100. 
140 

Fig.87: Calf, small intestine, Clostridia perfringes infection, showing expanded 

submucosa with edema, fibrin(long arrows) and aggregates of neutrophils 

(short arrows). H&E stain x 400.  
141 

Fig.88: Calf, small intestine, Clostridia perfringes infection, showing hemorrhagic 

exudate composed mainly of large numbers of erythrocytes admixed with 

fibrin and inflammatory cells in intestinal wall (asterisk). H&E stain x 100. 
141 

Fig.89: Calf, small intestine, Clostridia perfringes infection showing 

necrohemorrhagic lymphadenitis. H&E stain x 100. 
142 

Fig.90: Calf, mesenteric lymph node , Clostridia perfringes infection showing 

multifocal areas of necrosis replacing the cortex (asterisks). H&E stain x 

200.  
142 

Fig.91: Calf, mesenteric lymph node, Clostridia perfringes infection. High power of 

Fig. (91) showing multifocal necrosis infiltrated by macrophages and 

neutrophils accompanied with lymphoid depletion of lymphoid follicles 

(asterisks). H&E stain x 400.   

143 

Fig.92: Calf, mesenteric lymph node, Clostridia perfringes infection showing 

expanded medullary and subcapsular sinuses by erythrocytes (asterisks), 

numerous foamy macrophages (arrow). H&E stain x 200. 
143 

Fig.93: Calf, mesenteric lymph node , Clostridia perfringes infection High power of 

Fig. (92) showing erythrophagocytosis characterized by numerous foamy 

macrophages with intracytoplasmic erythrocytes (arrows). H&E stain x 400. 
144 

Fig.94: Dairy cow, small intestine, BVD, showing viral particles of  BVDv (arrows). 

TEM   X19000 
144 

Fig.95: Dairy cow, small intestine, BVD, showing viral particles of  BVDv (arrows). 

TEM   X19000 
145 

Fig.96: Dairy cow, small intestine, BVD, showing marked thickening and folding of 

the mucosa into transverse rugae The intestinal mucosa was thickened, and 

congested, with occasional focal area of hemorrhage (arrow) 
145 

Fig.97: Dairy cow, small intestine, BVD, showing destruction of the epithelial lining 

of the crypts of Lieberkühn with presence of necrotic debris and 

desquamated epithelium in the crypt lumen (arrows). H&E stain x 200. 
146 

Fig.98: Dairy cow, small intestine, BVD, showing dilated crypts filled with mucus, 

epithelial debris, or hyperplastic epithelial cells (arrow). H&E stain x 200. 
146 

Fig.99: Dairy cow, small intestine, BVD, showing multifocal areas of hemorrhages 

among the crypts (arrows). H&E stain x 400. 
147 

Fig. 100: Dairy cow, small intestine, BVD, showing extensive destruction of crypts 

and villi, replaced by cellular debris admixed with large numbers of 

inflammatory cells and erythrocytes (arrows), besides, hemorrhages among 

the crypts (arrowheads). H&E stain x 200. 

147 

Fig. 101: Dairy cow, small intestine, BVD, showing aggregation of mononuclear 

inflammatory cells in the lamina propria (arrows). H&E stain x 200. 
148 

   

                 



 List of figures 
 

XI 
 

                                                         List of figures 

 
Figures 

No. 

Description Page 

Fig.102: Dairy cow, small intestine, BVD. High power of Fig. (101) showing mixed 

inflammatory cells aggregation; lymphocytes, and fewer plasma cells, 

macrophages and eosinophils (arrows) in the lamina propria. H&E stain x 400. 
148 

Fig.103: Dairy cow, small intestine, BVD, showing marked congestion of submucosal 

blood vessels (arrows). H&E stain x 200. 
149 

Fig.104: Dairy cow, small intestine, BVD, showing herniation of crypt into the submucosal 

space (arrow). H&E stain x 400. 
149 

Fig.105: Dairy cow, mesenteric lymph node, BVD, showing lymphoid depletion of 

lymphocytes in germinal centers of lymphoid follicles (arrows). H&E stain x 100. 
150 

Fig.106: Dairy cow, fecal smear, showing unsporulated coocidian oocyste x1000. 150 
Fig.107: Calf, small intestine, Coccidiosis, showing intracellular Eimeria spp. in 

varying stages of development in the enterocytes (arrows). H&E stain x 200. 
151 

Fig.108: Calf, small intestine, Coccidiosis. High power of Fig. (107) showing heavy 

infection of enterocytes by gamonts of Eimeria spp. (arrows). H&E stain x 400. 
151 

Fig.109: Calf, small intestine, Coccidiosis, showing villous blunting (arrows). H&E stain x 

100. 
152 

Fig.110: Calf, small intestine, Coccidiosis, showing crypt abscess with accumulation of 

necrotic cellular debris and degenerate inflammatory cells in lumen of crypt 

(arrow). H&E stain x 400. 
152 

Fig.111: Calf, small intestine, Coccidiosis, showing coccidian oocytes (arrows) in the lumen of 

the small intestine among sloughed epithelial cells, necrotic debris and infiltrates of 

inflammatory cells mainly neutrophils. H&E stain x 400. 
153 

Fig.112: Calf, small intestine, Coccidiosis, showing congested blood vessels (thin arrows) 

and dilated lymphatics in submucosa (thick arrows). H&E stain x 200. 
153 

Fig.113: Calf, small intestine, Coccidiosis, showing, calf shows marked edema (short 

arrows), dilated lymphatics and infiltration of inflammatory cells in the medulla 

(thick arrows). H&E stain x 100. 
154 

Fig. 114: Calf, intestinal scrape of small intestine ,Cryptosporidium spp., showing double 

wall oocyst x1000. 
154 

Fig.115: Calf, small intestine, Cryptosporidiosis, showsing calf shows moderate villous 

atrophy (arrow). H&E stain x 200. 
155 

Fig.116: Calf, small intestine, Cryptosporidiosis, showsing crypt abscess with accumulation 

of necrotic cellular debris and neutrophils in lumen of crypt (arrow). H&E stain x 

400. 
155 

Fig. 117: Calf, small intestine, Cryptosporidiosis, showsing round basophilic cryptosporidia 

attached to the microvillus border of cells on the villi (arrow). H&E stain x 400. 
156 

Fig. 118: Calf, small intestine, Toxocariasis, showing adult Toxocara vitollurum worm 

within intestinal lumen.  
156 

Fig. 119: Calf, small intestine, Toxocariasis, showing adult nematodes in intestinal lumen. 

H&E stain x 100. 
157 

          

 

                       

 

                 



 List of figures 
 

XII 
 

 List of figures 

 
Figures 

No. 

Description 
Page 

Fig.120: Calf, small intestine, Toxocariasis, showing diffuse coagulative necrosis of 

intestinal villi (arrows). H&E stain x 200. 
157 

Fig. 121: Calf, small intestine, Toxocariasis, showing multifocal loss of villi (thin 

arrow) with blunting and fusion of remaining villi (thick arrow). H&E stain x 

200. 

158 

Fig. 122: Calf, small intestine, Toxocariasis, showing mixed inflammatory cells 

infiltrates in lamina propria (arrow). H&E stain x 400. 
158 

Fig. 123: Calf, mesenteric lymph node, Toxocariasis, showing mild lymphoid 

depletion of lymphoid follicles in the cortex (arrows). H&E stain x 200. 
159 

Fig. 124: Calf, mesenteric lymph node, Toxocariasis. High power of Fig. (123) 

showing prominent lymphoid depletion of lymphoid follicle, characterized 

by reduced cellular density of the small lymphoid cells population (arrow). 

H&E stain x 400. 

159 

 

 



Conclusion & Summary 

 

173 
 

VI. Conclusion & Summary 

In this study some enteritis causes in cattle and buffaloes were detected. A 

total of 100 animals (39 cattle and 61 buffaloes) of different ages, sexes and 

breeds were examined during a period of 25 months from March 2014 to April 

2016. The survey included either necropsied recently died cattle at dairy farms 

of Dakahlia province with a history of enteritis and diarrhea or those slaughtered 

at the regional slaughter houses and showed lesions of enteritis. Ages of the 

animals ranged from 1 day up to 6 years.  Out of one hundred cattle affected 

with enteritis, 65 cases (65%) revealed bacterial infection (7 cases of them 

caused by MAP and 58 cases caused by other bacteria). 19 animals were 

infected by mixed bacteria. Infection with E.coli + proteus was found in 12 

cases (12%), E.coli + klebsiella was found in 4 cases (4%) and E.coli + 

salmonella was found in 3 cases (3%), 1 case (1%) showed viral infection and 

the remaining 34 cases (34%) revealed parasitic and protozoal infestation. 

Tissue specimens were collected from small intestine and mesenteric lymph 

nodes of slaughtered and necropsied cattle and buffalo showing gross lesion of 

enteritis and lymphadenitis. Each tissue specimen was divided into two portions. 

The first portion was immediately fixed in 10% neutral buffered formalin for 

histopathological examination. The second portion was held at -4 °C for 

bacterial isolation to identify the causative agents. Blood samples were collected 

from suspected cattle to be infected with john's disease to be examined by 

ELISA for detection of antibodies against MAP.  

The main gross and microscopic lesions of the detected bacteria were 

summarized Table  lesion seen in MAP infection were intestinal mucosa 

thickening and folding into transverse rugae which did not disappear when the 

intestinal wall was stretched. The mesenteric lymph nodes were enlarged, 

congested and edematous. While, microscopically in all examined animals the 

intestinal mucosa and submucosa showed signs of granulomatous enteritis with 
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marked cellular infiltrations. By using ZN stain, acid-fast rods were seen 

scattered within the cytoplasm of the macrophages. Mesenteric lymph nodes 

revealed multifocal to coalescing areas of histiocytic granulomas that can 

replace much of the cortex and infiltrate the medullary sinuses. 

In cases of salmonella infection the main gross lesions seen were 

thickening of the intestinal wall with presence of edema. The mucosa 

particularly of the ileum and colon was hyperemic and covered with yellow-grey 

necrotic materials which when removed leave underlying surface of ulceration. 

The mesenteric lymph nodes were also enlarged, congested and edematous. 

Microscopically, the intestinal mucosa exhibited congested blood vessels and 

villous atrophy characterized by blunting and fusion of villi, extensive necrosis 

of the surface epithelium of villi and exfoliation in the intestinal lumen admixed 

with minute hemorrhages, fibrin and variable numbers of neutrophils, 

macrophages, and lymphocytes. Multifocally, erosions and ulcers of the mucosa 

overlying the Peyer's patches were also detected.  

In cases of E. coli infection the gross lesions detected were classified 

according to the ages of infected cases into two categories cases infected with 

E.coli and less than 3 weeks old and cases more than 3 weeks old. The main 

gross lesions observed were small intestine dilation, flaccidity, and filling with 

yellow fluid. The intestinal wall was thickened and edematous; and the mucosa 

was hyperemic, and exhibited petechiae on the surface. In severe cases mainly in 

animals more than 3 weeks old, the wall was hemorrhagic; and the mucosa was 

covered by yellow necrotic fibrinous membrane. The mesenteric lymph nodes 

were enlarged, congested and edematous. Microscopically, the intestine showed 

marked congestion of mucosal blood vessels. The lamina propria was expanded 

by large number of inflammatory cells. The intestinal villi were mildly 

atrophied. Crypts were elongated and showed proliferation of lining epithelium. 
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Multifocally, there were also small areas of hemorrhages in the mucosa. The 

submucosa was markedly expanded by edema and congested blood vessels.  

In mixed bacterial infection the similar macroscopic and microscopic 

lesions were noticed as in E. coli and salmonella infection with different 

severity.  

The cases with Cl. perfringens infection showed thickened necrotic and 

hemorrhagic intestinal wall. The mucosa was hyperemic, with hemorrhagic 

areas covered by hemorrhagic fibrinonecrotic membrane. Blood clots and 

hemorrhagic exudate was occasionally occluding the intestinal lumen. The 

mesenteric lymph nodes were enlarged, hemorrhagic and edematous. 

Microscopically the intestine showed marked diffuse, coagulative necrosis in 

intestinal villi. Multifocal loss of villi and crypts was seen, and lamina propria 

was multifocally denuded. The lamina propria was expanded by large number of 

inflammatory cells.  

On other hand, in BVD infection the main lesions demonstrated were 

thickened, and congested intestinal mucosa, with occasional focal areas of 

hemorrhages. The mesenteric lymph nodes were also enlarged, congested, and 

edematous. Microscopically the intestinal mucosa exhibited moderate 

destruction of the epithelial lining of the crypts of Lieberkühn with presence of 

necrotic debris and desquamated epithelium in the crypt lumen, also other crypts 

revealed hyperplasia and hypertrophy of lining epithelium. Occasionally, 

affected crypts were dilated and contained mucus, epithelial debris, or 

hyperplastic epithelial cells. Multifocal areas of hemorrhages were seen among 

the crypts. There were also extensive destruction of crypts and villi which 

replaced by cellular debris admixed with large numbers of inflammatory cells 

and erythrocytes. Multifocally, the lamina propria was markedly expanded by 

aggregates of mononuclear inflammatory cells. The submucosa showed marked 

congestion of blood vessels and herniation of few numbers of crypts into the 
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submucosal space. The mesenteric lymph node showed marked edema and 

mononuclear inflammatory cells infiltrates of medullary sinuses, with lymphoid 

depletion. 

 In Eimeria spp. infection the detected gross lesions were observed in the 

small intestine, large intestine, and cecum. The intestinal mucosa of the small 

and large intestine was thickened, congested and edematous. The mesenteric 

lymph nodes were also enlarged, congested, and edematous. Microscopically the 

intestinal mucosa showed congested blood vessels and the lamina propria was 

moderately infiltrated with mixed inflammatory cells. Multifocally, the lining 

epithelium of intestinal villi and crypts of Lieberkühn were markedly distorted 

by abundant intracellular Eimeria spp. in varying stages of development in the 

enterocytes. Occasionally, most enterocytes were parasitized by gametes  

In Cryptosporidia infected cases the gross lesions were observed in the 

small intestine, large intestine, and cecum. The intestinal mucosa of the small 

and large intestine was thickened, congested and edematous. The mesenteric 

lymph nodes were also enlarged, congested, and edematous. Microscopically, the 

intestinal mucosa exhibited moderate villous atrophy characterized by blunting 

and fusion of villi. Meanwhile, crypts of Lieberkühn revealed hyperplasia and 

hypertrophy of lining epithelium. Occasionally, crypt abscesses were seen. 

Variable numbers of amphophilic to basophilic; round cryptosporidium protozoa 

were seen in the microvillus border of cells on the villi.  

T. vitlorum infected cases revealed focally thickened intestinal wall and 

hyperemic mucosa. The intestinal lumen was obstructed by adult roundworms. 

The mesenteric lymph nodes were enlarged and edematous.  Microscopically, 

adult T. vitlorum in intestinal lumen had a smooth cuticle, coelomyarian 

musculature, intestinal and reproductive tracts within a pseudocoelom. The 

small intestinal villi were fused and blunted or had diffuse coagulative necrosis.  

In some cases the intestinal villi were lost   
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 It was concluded that the lesions of Johne’s disease and the lesions of 

other detected diseases causing enteritis in these study were serious. These 

lesions affected the animal health and subsequently affected the animal 

production and the economic outcome of animal breeding. These findings 

emphasize the importance of careful histopathological examination of the 

intestines and mesenteric lymph nodes for the diagnosis of some enteric diseases 

as john's disease. Further studies are recommended for investigation of methods 

for diseases control and prevention. Moreover, the control and prevention 

programs should be initiated in Egypt to minimize the economic losses. 
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