
                                                     

Application of different diagnostic laboratory 

techniques to evaluate the functional status of 

the rumen in ill-thrift weaned transitional buffalo 

calves. 

Thesis  

Presented by  

Shenouda Sadek Gad 

               (B. Vet. Sci., 2008, faculty of Vet. Med. Assuit University) 

(For MVSc.)  

(In Clinical Laboratory Diagnosis) 

Under the Supervision of  

Prof. Dr. Ali El-Sebaie Hussein  

Prof. of Internal Vet. Medicine and Clinical Laboratory Diagnosis. 

Faculty of veterinary medicine- Assuit University 

Prof.Dr. Sary khaleel Abd-elghaffar 

 Prof and head of  pathology and clinical pathology department 

Faculty of veterinary medicine- Assuit University 

     Dr. Nehal Makram Awad 

 researcher 

Animal health research institute (Sohag branch.) 
 

Dept. of Animal Medicine –Faculty of Veterinary Medicine 

Assuit University 

Assuit-Egypt 

2018



 

I 
 

  Contents 
Item                                                                                                         page 

INTRODUCTION …………………………………………………………………………………………               1 

OBJECTIVE OF THE STUDY…………………………………….…………..……         3 

REVIEW OF LITERATURE………...............................................................................................             4         

A-Rumen…………………………………………………………………………………………………… ……….             6 

A-1-Rumen development.............................................................................................................................…. .  . 8 

A -2- Dietary effects on the morphology and physiology of the ruminal 

mucosa....................................................................................................        11     

A-2-1. Liquids Feeds and Rumen Development................................................................ .....    13 

A-2-2 -Solid Feeds and Rumen Development …………………………………….……......      14  

A-3-Ruminal Para keratosis............................................................................................................. …….…..   16 

A-4- Changes in Rumen musculature and Volume……………………….…..……...17 

A-5-Ruminal papillae: ..................................................................................................................18   

A-5-1-Colour of the ruminal papillae………………………………………………    . …...20 

A-5-2 Shape and Size of the ruminal papillae..............................................................  20 

A-5-3-Number of the papillae………………………………………….… 22 

A-5-4- Length and width of the papillae……………………..…………... 22 

B-Weaning and ill-thriftiness relationship…………………………………….…....23 

B-1- Definition of ill-thriftiness………………………………………………………...…...23 

B-2-Clinical signs of ill-thriftiness in buffaloes calves……………..………..…….24 

B-3-Weaning…..............................................................................................................................................................     27 

B -3-1- Weaning times (natural, early and late weaning).................................…...27 

B-3-2-Weaning types……………………………………………………………….……..…..…30                       

B-4-Weaning and rumen development…………………………………………...…….…31 

B-5 Back Ground of Weaning and Conventional Calf Rearing Practices. . .33 

B-6- Buffalo Calf Management System……………………………………………...…...34 

B-7-Effect of Weaning on Growth Performance…………………………………...…34 

B-8- Weaning in Egypt…………………………………………………………………….….…35 

C- Diagnostic laboratory indices……………………………………….……..……..……36 

A-Biochemical parameters.......................................................…...................................................................     37 

A-1-Blood glucose………………………………………………….……….…………….....……37 

A-2- serum Proteins profiles :( Total proteins, Albumin, Globulin and A/G 

ratio)………………….……………………………………………………………………………….…39 

B-Hematological parameters……………………………………………………………….…41 

C-Ruminal juice analysis.............................................................................................................44 

C-1-1physical examination………………………………………………………………....….45 

C--2-chemical characters…………………………………………………………………….…45 



 

II 
 

 C3-3-Microscopical examination…………………………………..………………….… 46 

MATERIALS AND METHODS…………………………………………………………….…          48 

A-MATERIALS………………………………………………………………………………………….........        48 

1- Location...................................................................................................................................................................        48 

2-Animals.................................................................................................................................................................... ..         48 

3- Samples............................................................................................................................. .....................................            49 

B-M ETHODS.....................................................................................................................................................             50 

1-Clinical examination............................................................................................................................. .. ….         50 

2-hematological analysis .......................................................................................................................................50           

3-Biochemical analysis....................................................................................................................... ..........       50 

4-Riminal juice analysis............................................................................................................... 51 

5-Morphological examination of ruminal papillae.......................................................52 

6-Statistical analysis..................................................................................................................................         52 

RESULTS…………………………………………………………………………………………………….………           54 

Clinical examination……………...…………………………………………………………….…54 

Tables and figures of blood and biochemical analysis………………………………..          62 

Tables of ruminal juice analysis………………………………………………………...….. .76 

Tables and figures of ruminal papillae.................................................................................78 

Histological finding………………………………………………………………………………..81 

DISCUSSION………………………………………………………………………………….………...............          89 

CONCLUSION and RECOMMENDATIONS……………………………………......         97 

SUMMARY………………………………………………………………………………………………….……....        99 

REFERENCES…………………………………………………………………………….…………………..             102 

ARABIC SUMMARY 



 

III 
 

List of Tables 

Pages Titles NO 

48 Numbers and age of calves at slaughter Table 1 

62 Mean values of blood glucose (mmol/l) of 

the three groups of the study. 

Table 2 

63 Mean values of serum proteins (g/l) of the 

three groups of the study. 

Table 3 

64 Mean values of serum albumin (g/l) of the 

three groups of the study. 

Table 4 

65 Mean values of serum globulins (g/l) of the 

three groups of the study. 

Table 5 

66 Mean values of serum albumin globulins 

ratio of the three groups of the study. 

Table 6 

67 Mean values of RBCs (T/l) of the three 

groups of the study. 

Table 7 

68 Mean values of WBCs (G/L) of the three 

groups of the study. 

Table 8 

69 ) of the three 9Mean values of Platelets (10

groups of the study. 

Table 9 

70 Mean values of Lymphocyte (%) of the 

three groups of the study. 

Table 10 

71 Mean values of Monocyte (%) of the three 

groups of the study. 

Table 11 

72 Mean values of Granulocyte (%) of the 

three groups of the study. 

Table 12 

73 Mean values of Hemoglobin  concentration 

of(g/dl) the three groups of the study 

Table 13 

74 Mean values of Mean Corpuscular volume 

(MCV) the three groups of the study 

Table 14 

75 Mean values of Packed Cell volume (PCV) 

the three groups of the study 

Table 15 

76 Color of the ruminal juice. Table 16 

76 Consistency of the ruminal juice. Table 17 



 

IV 
 

76 Odor of ruminal juice. Table 18 

76 PH of ruminal juice. Table 19 

76 Methylene blue reduction test. Table 20 

77 Ruminal protozoa motility. Table 21 

78 Mean values of Ruminal papillae Length in 

the three groups of the study 

Table 22 

88 Mean values of Ruminal papillae width in 

the three groups of the study 

Table 23 

89 Mean values of Ruminal papillae Epith 

thickening  in the three groups of the study 

Table 24 

 

 



 

V 
 

List of figures 

Page Title figures 

54 Group of ill- thrift calves showing emaciation 

and dullness. 

Figure1 

55 Buffalo calve showed alopecia, rough hair coat, 

emaciation and depression. 

Figure 2 

55 New- Nate buffalo calve with typical signs of 

ill-thriftiness. 

Figure 3 

62  Mean values (and standard errors bar) of blood 

glucose (mmol/L) in three groups of study. 

Figure 4 

63 Mean values (and standard errors bar) of serum 

Total protein (g/L) of three groups in the 

period of the study. 

Figure 5 

64 Mean values (and standard errors bar) of serum 

Albumin (g/L) of three groups in the period of 

the study. 

Figure 6 

65 Mean values (and standard errors bar) of serum 

globulin (g/L) of three groups in the total 

period of the study. 

Figure 7 

66 Mean values (and standard errors bar) of serum 

A/G ratio of three groups in the period of the 

study. 

Figure 8 

67 Mean values (and standard errors bar) of RBCs 

.in three groups of the study /L T  

Figure 9 

68 Mean values (and standard errors bar) of WBCs 

(G/L) in three groups of the study. 

Figure 10 

69 Mean values (and standard errors bar) of 

.     in three groups of the study 3X10platelets 

Figure 11 



 

VI 
 

70 Mean values (and standard errors bar) of 

lymphocytes (L %) in three groups of the 

study. 

Figure 12 

71 Mean values (and standard errors bar) of 

Monocyte (MO %) in three groups of the 

study. 

Figure 13 

72  Mean values (and standard errors bar) of 

granulocyte (GR %) in three groups of the 

study. 

Figure 14 

73 Mean values (and standard errors bar) of 

haemoglobin concentration (Hb) g/dl in three 

groups of the study. 

Figure 15 

74 Mean values (and standard errors bar) of mean 

corpuscular volume (MCV) fL in three groups 

of the study. 

Figure 16 

75 Mean values (and standard errors bar) of 

Packed cell volume (PCV) % in three groups 

of the study. 

Figure 17 

78 Mean values (and standard errors bar) of 

ruminal papillae length micrometer in three 

groups of the study. 

Figure 18 

79 Mean values (and standard errors bar) of 

ruminal papillae width micrometer in three 

groups of the study. 

Figure 19 

80 Mean values (and standard errors bar) of 

ruminal papillae thickening per micrometer 

in three groups of the study. 

Figure 20 

81 Ruminal mucosa from (45 day old) calf 

showing numerous ruminal papillae (P) which 

Figure 21 



 

VII 
 

are shorten with broad base and 

apex.H&E.10x10. 

81 Ruminal mucosa from (45 day old) calf 

showing short broad papillae (P) and mucosal 

invagination (crypt formation).H&E.10x10. 

Figure  22 

82 Ruminal  mucosa  from (45 day old) calf 

showing ruminal papillae(p) formed of stratified 

squamous epithelium(ST),lamina propria(lp) 

and muscularis(M).H&E.10x10 

Figure 23 

82 Ruminal mucosa from (45 day old) calf 

showing ruminal papillary epithelium formed of 

stratum basalis, stratum spinosum and lack of 

stratum cornium. The lamina propria formed of 

dense vascularized connective 

tissue.H&E.10x40. 

Figure 24 

83 Ruminal mucosa from (2 month old) calf 

showing neumerous elongated ruminal papillae 

(P).H&E.10X4. 

Figure 25 

83 Ruminal mucosa from (2 month old) calf 

showing primary elongated ruminal papillae 

(PP) and shorten secondary papillae 

(SP).H&E.10x10. 

Figure 26 

84 Ruminal mucosa from (2 month old) calf 

showing ruminal papillae (P) formed of 

covering stratified squamous epithelium and 

core of dense vascularized connective 

tissue.H&E.10X10. 

Figure 27 

84 Ruminal mucosa from (2 month old) calf 

showing ruminal papillary covering epithelium 

Figure 28 



 

VIII 
 

formed of stratium  basalies, stratum spinosum 

and one  layer of stratum cornium(SC) 

.H&E.10x40. 

85 Ruminal mucosa from (2.5 month old) showing 

numerous elongated and thinner ruminal 

papillae(P).H&E.10x4. 

Figure 29 

85 Ruminal mucosa from (2.5 month old) showing 

numerous elongated  ruminal papillae(P).the 

papillae are  longer to be taken in cross 

section.H&E.10X4 

Figure 30 

86 Ruminal mucosa from (2.5 month old) showing  

ruminal papillary epithelium formed of stratum 

basalies ,stratum spinosum and 1-3 layer of 

stratum cornium (SC).H&E.10X40 

Figure 31 

86 Ruminal mucosa from (2.5 month old) showing 

ruminal papillae formed of covering stratified 

squamous epithelium and dense vascularized 

core of connective tissue.H&E.10x10 

Figure 32 

87 Ruminal mucosa from calf ( 3 month old) 

showing thinner and longer ruminal 

papillae(p).H&E.10x4 

Figure 33 

87  Ruminal mucosa from calf ( 3 month old) 

showing elongated ruminal papillae(P),some of 

them are taken in cross section.H&E.10x4. 

Figure 34 

 

88 

Ruminal mucosa from calf ( 3 month old) 

showing ruminal papillae(P) formed of 

stratified squamous epithelium cornified(SSC) 

and dense vascularized core of connective 

tissue.H&E.10x10 

Figure 35 

88 Ruminal mucosa from calf ( 3 month old) 

showing ruminal papillary epithelium formed of 

Figure 36 



 

95 
 

 

Summary 

This study was carried out on 25 of weaned buffalo calves in the transitional 

phase. This animals were collected from different location of Sohag 

governorate from butcher market outside the slaughter houses. 

All this calves were earlier weaned at age of 40 day and suffer from signs of 

ill-thrift which appear in form of emaciation, weakness, rough hair coat, 

alopecia and stunting in growth. 

This animals are divided into three group: 

 Group (A): included 10 buffalo calves at 2 month age. 

  Group (B): included 10 buffalo calves at 2.5 month age 

  Group (C): included 5 buffalo calves at 3 month age. 

 All these calves have been examined clinically before slaughter and blood 

samples were taken. 

Blood samples taken from the different calves groups were analyzed in order 

to make blood picture, especially Red blood cells, white blood cells count 

platelets, hemoglobin, packed cell volume, mean corpuscular volume and 

lymphocyte. 

 Blood serum were obtained for biochemical analysis of total proteins, 

albumin, globulins, and albumin globulin ratio and blood glucose by using 

spectrophotometer and chemicals kits. 

Ruminal juice were taken for physical properties include: odor, color and 

consistency, chemical properties include: PH and methylene blue reductase 

test and microscopically examination of the ruminal protozoa motility. 

Ruminal tissue sample were taken from cranial part of ventral ruminal sac 

for histopathological examination and ruminal papillae measurement 

including: length, width and epithelium thickening of ruminal papillae. 



 

96 
 

The obtained result showed that: 

Blood glucose level was decreased with advancing age, and lowest was 

noticed at 3 months compared with level at 2 month.  

There was significant difference in total proteins, albumin and globulins:  

A gradual increase in total serum proteins value, serum albumin and serum 

globulins were observed with an increase of age .while no significant 

difference in A/G ratio was noticed. 

 Also there were significant increase in RBCs count in calves at 3 months 

than calves at 2 month. While no significant difference in RBCs in calves at 

3 months and 2.5 month. 

Total leucocytic count value showed significant increase in calves at 2 month 

when compared its value at the calves at 3 months. While no significant 

difference in WBCs count value between calves at 2 month and 2.5 months. 

 Also there were no significant difference in platelets, hemoglobin, 

lymphocyte, neutrophil, monocyte and mean corpuscular volume. 

 There were significant increase in hematocrit value between calves at 2 

month and 2.5 month, and between calves at 2 month and 3 months. 

The obtained result about ruminal papillae measurement showed that, there 

are significant increase in ruminal papillae length with increased in age and 

with concentrated and dry ration. 

There were significant  increase in ruminal papillae width in calves at 2 

month than 3 months ( ruminal papillae width are wider  in calves at 2 month 

than calves at 3 months) .width decreased with age increased. 

Ruminal epithelium thickening in calves at 2 month are thicker than it in 

calve at 3 moths. 

The physical and chemical analysis of ruminal juice reveled that: 



 

97 
 

 The physical properties: color of ruminal juice varied from yellowish brown 

to greenish brown with aromatic odor and viscous in consistency. 

The chemical properties of ruminal juice:  pH from 5.5 to 5.7 and methylene 

blue reduction test within 3 min in almost of examined cases. 

Microscopic examination indicate that small and large protozoa varied from 

motile and crowded to sluggish and non-crowded.   
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