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ABSTRACT
Seventy two cattle, 31 buffaloes, 12 calves and 11 buffalo calves affected with pneumonia were included to assess the clinical and biochemical alteration in cattle. The stages of pneumonia were assessed as early, mid and late stage. Salient clinical signs noticed  in  bovine  pneumonia  were  anorexia,  pyrexia,  respiratory  distress,  dryness  of muzzle, congested mucous membrane, nasal discharge (initially serous; later stage mucous, mucopurulent to mucoid), cough, oral breathing, ptyalism and increased audibility of lung sounds and extended head and neck. There was significant increase in mean leukocyte counts in cattle, buffaloes and calves with pneumonia. There was significant reduction in serum albumin level in calves with pneumonia.
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INTRODUCTION
Pneumonia is a leading cause of economical loss in ruminant industry throughout the world (Radostits et al., 2007). Singh et al. (2008) recorded an annual economic loss of Rs. 225 millions due to Pasteurella multocida pneumonia in the Indian dairy  industry.  In  organized  farms,  the  major cause of mortality in dairy cattle was pneumonia (39.91%)  (Hossain  et  al.,  2014).  Compared  to other farm animals, cattle are more prone for pneumonia due to small physiological gaseous exchange capacity and resultant basal ventilatory activity, increased compartmentalization and reduced  alveolar  macrophages  activity  leading to impaired pulmonary clearance mechanism (Radostits  et  al.,  2007). The  present  study  was undertaken  to  evaluate  the  clinical  signs  and

haemato-biochemical changes in cattle, buffaloes, calves and buffalo calves affected with bacterial pneumonia.
MATERIALS AND METHODS
Cattle,   buffaloes,   calves   and   buffalo calves that were brought to the Large Animal Medical unit of Teaching Veterinary Clinical Complex, Veterinary College and Research Institute, Namakkal with clinical signs of fever, nasal discharge, cough and changes in respiratory characteristics were screened. They were subjected to   clinical   examination,   haemato-biochemical and special examinations (Tracheobronchoscopy and Bronchoalveolar lavage (BAL) analysis) for confirmation of pneumonia. A total number of 1713 cattle, 337 buffaloes, 134 calves and 56 buffalo
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calves were screened to rule out pneumonia. The stages of pneumonia were assessed by history of onset and clinical signs (Table 1). The data obtained in the affected animals were compared with that of apparently healthy cattle (12 No), buffaloes (12
No), calves (8 No) and buffalo calves (8 No).
RESULTS AND DISCUSSION
Pneumonia in cattle is caused by bacteria, viruses, mycoplasma, chlamydia and fungi (Radostits et al., 2007). In the present study,
72 cattle, 31 buffaloes, 12 calves and 11 buffalo calves  were  affected  with  bacterial  pneumonia and were subjected to tracheobronchoscopy and BAL was collected from the primary, secondary and tertiary bronchi of lung. The organisms isolated  from  BAL were  Pasteurella  multocida, Pseudomonas aeruginosa, Klebsiella pneumoniae and   Escherichia   coli.   Cattle   with   pneumonia caused by Pasteurella multocida, Pseudomonas aeruginosa,  Klebsiella  pneumoniae  and Escherichia coli revealed respiratory distress (97.2
%), increased audibility of lung sounds on both the sides of lung field (wheezes) (94.4 %), anorexia (94.4 %), pyrexia (91.7 %), nasal discharge (serous initially and mucus to mucopurulent and mucoid in later stage) (88.9 %) , dyspnoea (86.1 %), muzzle dryness (86.1 %), tachycardia (84.7 %), congested mucous  membrane  (83.3  %),  tachypnoea  (79.2
%), cough   (77.8 %) and oral breathing (63.9 %). Snowder et al. (2006) and Demir and Bozukluhan (2012) reported fever, cough, dyspnoea, anorexia and  nasal  discharge  in  cattle  with  pneumonia. The  salient  clinical  findings observed  in  calves with pneumonia caused by Pasteurella multocida, Pseudomonas aeruginosa, Klebsiella pneumoniae and  Escherichia  coli  were  increased  audibility of  lung  sounds  (Wheezes)  (91.7  %),  anorexia (91.7 %) pyrexia (91.7 %), tachypnoea (91.7 %), respiratory distress (83.3 %), tachycardia (83.3 %), congested mucous membrane (83.3 %), increased moist  tracheal  sounds  (75.0  %),  ptyalism  (75.0
%), dyspnoea (75.0 %) and nasal discharge (66.7
%).  The clinical signs observed in calves were in agreement with Ozkanlar et al. (2012).

Buffaloes with pneumonia due to Pasteurella multocida, Pseudomonas aeruginosa, Klebsiella   pneumoniae   and   Escherichia   coli isolated in BAL fluid showed anorexia (96.8 %), respiratory distress (93.6 %), congested mucus membrane (87.1 %), dyspnoea (87.1 %), nasal discharge (83.9 %), pyrexia (77.4 %), muzzle dryness (71.0 %) increased audibility of lung sounds (67.7 %) and cough (67.7 %). The predominant clinical   findings   observed   in   buffalo   calves with pneumonia due to Pasteurella multocida, Pseudomonas aeruginosa, Klebsiella pneumoniae and Escherichia coli isolated in BAL fluid were anorexia (90.9 %), pyrexia (90.9 %), increased audibility of lung sounds (81.8 %), respiratory distress (81.8 %), tachycardia (81.8 %), dyspnoea (72.7  %),  congested  mucous  membrane  (72.7
%), nasal discharge (63.6 %) and oral breathing (54.60 %). Tharwat and Oikawa (2011) recorded fever, polypnoea and anorexia in buffaloes with pneumonia.
              There was significant increase in mean leukocyte (8.22 ± 0.35 x 103/cumm), neutrophil (2.77 ± 0.14 x 103/cumm), lymphocyte (5.23 ±
0.21 x 103/cumm), monocytes (0.14 ± 0.01 x 103/ cumm) and eosinophils (0.05 ± 0.01 x 103/cumm) counts  in  72  cattle  with  bacterial  pneumonia. Out of 72 cattle, 87.5 % (63 animals) of cattle with bacterial pneumonia were showing absolute increase in leukocyte, neutrophil and lymphocyte counts.  There  was  significant increase  in  mean leukocyte (9.38 ± 1.31 x 103/cumm), neutrophil (3.71 ± 0.68 x 103/cumm),  lymphocyte (5.37 ±
0.64 x 103/cumm), monocytes (0.15 ± 0.04 x 103/ cumm) and eosinophils (0.09 ± 0.03 x 103/cumm) counts in 31 buffaloes with bacterial pneumonia. Out of 31 buffaloes, 58 % (18 animals) of buffaloes with bacterial pneumonia were showing absolute increase in leukocyte, neutrophil and lymphocyte counts.   Means of other haematobiochemical parameters in cattle and buffalo with pneumonia were comparable to that of their respective control means  (Table  2).  Clarke  et  al.  (1991)  reported
increased leukocyte count and neutrophils in bovine bacterial pneumonia.
The mean leukocyte, neutrophil, lymphocyte, monocyte, eosinophil, and basophil counts were significantly elevated in calves and buffalo calves with pneumonia. The mean serum albumin in cattle calves with pneumonia and albumin globulin ratio in both cattle calves and buffalo calves with pneumonia were significantly reduced (Table 3).  Leukocytosis and neutrophilia (Shakespeare, 2012), hypoalbuminaemia (Borghese et al., 1997) were observed in the calves with pneumonia. In the present study, hypoalbuminaemia (2.94± 0.08 mg/dl) and reduced albumin globulin ratio (0.80± 0.02) observed in the cattle calves might be due to nutritional inadequacy. Among the eight cattle calves 3 calves (25 %) showed absolute decrease in serum albumin level. Buffalo calves with pneumonia showed reduction in albumin globulin ratio (0.76 ± 0.04) might be because of relative increase in globulin production due to immunological response because the cattle calves and buffalo calves were mostly presented in the late stages (more than 6 days) of pneumonia.
SUMMARY
              The   clinical   findings   and   haemato- biochemical changes observed in cattle, buffaloes, calves and buffalo calves with pneumonia were documented and presented.
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Table 1
Stage in which animals presented with pneumonia
	S.No.
	Kind of animal
	Stage of pneumonia during presentation

	
	
	Early stage
	Mid stage
	Late stage
	Total

	1.
	Cattle
	12
	43
	17
	72

	2.
	Buffaloes
	3
	16
	12
	31

	3.
	Calves
	2
	4
	6
	12

	4.
	Buffalo calves
	1
	3
	7
	11


Table 2
Haemato-biochemical values of apparently healthy cattle and buffaloes Vs cattle and buffaloes with pneumonia
	S. No.
	Parameters
	Apparently healthy cattle (n=12)
	Cattle with pneumonia (n= 72)
	‘t’
	Apparently healthy buffaloes (n=12)
	Buffaloes with pneumonia (n=31)
	‘t’

	1.
	Hb (g/dl)
	11.29 ± 0.52
	10.82 ± 0.21
	0.84NS
	9.83 ± 0.41
	10.92 ± 0.56
	1.56NS

	2.
	PCV (%)
	32.17 ± 1.35
	32.97 ± 0.75
	0.51NS
	29.33 ± 1.14
	32.57 ± 1.92
	1.44NS

	3.
	RBC (106/cumm)
	5.20 ± 0.20
	5.44 ± 0.15
	0.98NS
	4.82 ± 0.19
	5.49 ± 0.36
	1.64NS

	4.
	WBC (103/cumm)
	5.30 ± 0.33
	8.22 ± 0.35
	6.14**
	4.99 ± 0.36
	9.38 ± 1.31
	3.22**

	5.
	Neutrophils  (103/
cumm)
	1.59 ± 0.10
	2.77 ± 0.14
	6.87**
	1.50 ± 0.12
	3.71 ± 0.68
	3.18**

	6.
	Lymphocytes
(103/cumm)
	3.62 ± 0.23
	5.23 ± 0.21
	5.14**
	3.39 ± 0.24
	5.37 ± 0.64
	2.89**

	7.
	Monocytes (103/
cumm)
	0.06 ± 0.01
	0.14 ± 0.01
	3.96**
	0.07 ± 0.01
	0.15 ± 0.04
	2.14*

	8.
	Eosinophils (103/
cumm)
	0.02 ± 0.01
	0.05 ± 0.01
	3.08 *
	0.02 ± 0.01
	0.09 ± 0.03
	2.07*

	9.
	Basophils (103/
cumm)
	0.01 ± 0.01
	0.01± 0.01
	0.90NS
	0.02 ± 0.01
	0.03 ± 0.01
	1.73*

	10.
	Total Protein (mg/
dl)
	6.47 ± 0.18
	6.39 ± 0.07
	0.41NS
	6.56 ± 0.19
	6.55 ± 0.19
	0.01NS

	11.
	Albumin (mg/dl)
	3.12 ± 0.14
	2.99 ± 0.04
	0.86NS
	3.12  ± 0.15
	3.08 ± 0.15
	0.15NS

	12.
	Albumin globulin ratio
	0.94 ± 0.06
	0.89 ± 0.02
	0.89NS
	0.92  ± 0.06
	0.90 ± 0.06
	0.17NS

	13.
	AST (IU /L)
	83.17 ± 5.83
	86.49 ± 2.95
	0.50NS
	82.27 ± 5.44
	77.38 ± 4.42
	0.79NS


NS            Non- significant (p  > 0.05)
*                Significant (p  < 0.05)
**              Highly significant (p  <  0.01)
Table 3
Haemato-biochemical values of apparently healthy calves and buffalo calves Vs calves and buffalo calves with pneumonia
	S. No.
	Parameters
	Apparently healthy calves (n=8)
	Calves with pneumonia (n=12)
	‘t’
	Apparently healthy buffalo calves (n=8)
	Buffalo calves with pneumonia (n=11)
	‘t’

	1.
	Hb (g/dl)
	11.25 ± 0.59
	10.63± 0.43
	0.85NS
	11.13 ± 0.61
	11.05 ± 0.48
	0.10NS

	2.
	PCV (%)
	32.75 ± 1.32
	31.08 ± 1.00
	1.01NS
	32.13 ± 1.43
	31.64 ± 1.17
	0.26NS

	3.
	RBC (106/cumm)
	5.09 ± 0.16
	4.93± 0.12
	0.76NS
	4.95 ± 0.22
	4.94 ± 0.19
	0.04NS

	4.
	WBC (103/cumm)
	5.35 ± 0.39
	10.07 ± 1.22
	3.86**
	5.20 ± 0.49
	9.99 ± 0.79
	5.12**

	5.
	Neutrophils  (103/
cumm)
	1.61± 0.09
	4.10± 0.58
	4.22**
	1.55 ± 0.15
	4.89 ± 0.38
	4.22**

	6.
	Lymphocytes  (103/
cumm)
	3.69± 0.28
	5.74± 0.70
	2.71*
	3.55 ± 0.35
	4.81± 0.54
	2.71**

	7.
	Monocytes (103/
cumm)
	0.07 ± 0.01
	0.13± 0.03
	1.76NS
	0.07 ± 0.02
	0.13± 0.04
	1.76*

	8.
	Eosinophils (103/
cumm)
	0.04± 0.01
	0.06± 0.02
	0.79*
	0.03 ± 0.01
	0.07± 0.01
	0.79*

	9.
	Basophils (103/
cumm)
	0.02 ± 0.01
	0.04± 0.02
	1.18*
	0.01 ± 0.01
	0.03± 0.01
	1.18*

	10.
	Total Protein (mg/
dl)
	6.96 ± 0.15
	6.67± 0.02
	1.31NS
	6.80± 0.24
	6.51± 0.27
	0.81NS

	11.
	Albumin (mg/dl)
	3.35± 0.13
	2.94± 0.08
	2.72*
	3.20± 0.15
	2.78± 0.13
	2.1NS

	12.
	Albumin globulin ratio
	0.93 ± 0.04
	0.80± 0.02
	2.83*
	0.89± 0.02
	0.76 ± 0.04
	2.88*

	13.
	AST (IU /L)
	87.75 ± 8.05
	90.42 ± 6.15
	0.26NS
	87.0 ±13.10
	88.55 ±10.33
	0.09NS


NS            Non- significant (p > 0.05)
*                Significant (p < 0.05)
**              Highly significant (p < 0.01)












