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بعض الدراسات البكتيريولوجية على الإصابات التنفسية في عجول  
بين مزرعة جاموس في محافظة الدقهلية 

 
محمود محمد محمود عبد اللطيف 

 
 شهور فى 8-2 من عجول الجاموس التى تتراوح اعمارها من 68أجريت هذه الدراسة على عدد 

تبين بالفحص الاكلينيكى ان العجول المريضة كانت . احدى المزارع الخاصة بمحافظة الدقهلية
تعانى من صعوبة فى التنفس مصحوبا بكحة وافرازات انفية بجانب ارتفاع فى درجة الحرارة 

 عينة من السليم 20) عينة 98وقد اظهر الفحص البكتريولوجى ل. وفقدان الشهية والضعف العام
الرئتين ،  عينة تم اخذها من الانف، القصبة الهوائية40-  عينة من العجول المريضة38-ظاهريا

  عينة83ان  ( من العجول النافقة حديثا والمذبوحة اضطراريا10والغدد اللمفاوية لعدد 
من العجول السليمة ظاهريا، المريضة والنافقة حديثا والمذبوحة اضطراريا كانت  (84.7%)

عدوى )مصابة بنوع واحد من البكتيريا  (%59.0) حالة 49حيث ان ، ايجابية للعزل البكتيرى
الميكروب  (%22.4) حالة 11باستريلا ملتوسيدا،  (%42.9) حالة 21تم تصنيفها الى  (فردية

%( 6.1)الميكروب العنقودى الذهبى، ثلاثة حالات  (%16.3)العصوى القولونى، ثمانية حالات 
بينما تم . ( %12.2)الميكروب المتكور السبحى نيمونى والباستريلا هيموليتيكا فى ستة حالات 

تمثلت فى ( عدوى مختلطة)من الحالات  (%41.0 (حالة 34عزل اكثر من نوع من البكتيريا فى 
، (%50.0) حالة 17عزل الميكروب العصوى القولونى مع كل من الباستريلا ملتوسيدا  فى

، والميكروب المتكور السبحى نيمونى (%20.6)والميكروب العنقودى الذهبى فى سبعة حالات 
كانت باستريلا هيموليتيكا مع الميكروب  (%20.6)وسبعة حالات  (%8.8)فى ثلاثة حالات 
اظهرت نتائج اختبار الضراوة لجميع عترات الباستيريلا ملتوسيدا نفوق كل . العنقودى الذهبى

باجراء اختبار الحساسية وجد ان معظم المعزولات .  ساعة48-24الفئران المحقونة خلال 
الارثرومايسين، السيفتوفيور  البكتيرية شديدة الحساسية لكل من الانروفلوكساسين،

.   والفلوروفينكول
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SUMMARY 
 

This study was carried out on 68 buffalo-calves aged from 2-8 month from 

a private farm in Dakahlia Governorate .Diseased calves were suffering 

from severe dyspnoea, cough, nasal discharge, pyrexia and abnormal lung 

sounds. Bacteriological examination of 98 samples (20 clinically healthy, 

38 clinically diseased and 40 samples from each the nose, trachea, lung and 

lymph nodes of 10 freshly dead and emergency slaughtered calves) 

revealed that 83 (84.7%) samples from clinically healthy calves, diseased 

and freshly dead and emergency slaughtered calves were positive for 

bacterial infection where 49(59.0%) were as a single infection identified as 

Pasteurella multocida21(42.9%), E.coli 11(22.4%), Staph. aureus 

8(16.3%), Streptococcus pneumoniae 3(6.1%) and P.haemolytica 6(12.2%)  

,however 34(41.0%) were mixed infection identified as E.coli with           

P. multocida 17(50.0%), Staph.aureus 7(20.6%) and  Strept.pneumoniae 

3(8.8%) as well as P. haemolytica with Staph.aureus 7(20.6%). 

Pathogenicity test for P. multocida isolates revealed that all injected mice 

were dead through 24-48 hours. The results of the antimicrobial sensitivity 

test showed that Enrofloxacin, Ceftiofur, Erythromycin and Florofenicol 

were the most effective antibiotics for treatment.   
 

Key words: Respiratory affections, buffalo calves, bacteriology, antibiogram. 
 

INTRODUCTION 
 

Respiratory affections are major problems among calves, causing 

severe economic losses through reduction of weight gain, high mortality 

rates (EL-Sebaie et al., 1984; Abd EL-Ghani et al., 1990; Youssef et al., 

1992; Barrett, 1998; Selim et al., 2006). 

These affections are a complex syndrome attributed to several 

factors involving bacterial infection, viral infection and stress factors as 

cold, clamp weather, dust, ammonia, over corwaing; poor ventilation as 

well as poor hygienic measures may influence the occurrence and severity 

of respiratory disease in calves (Bickert and Herdt, 1985; Woldehiwet       

et al., 1990). 

Pneumonia is the most frequently occurring respiratory affections 

in domestic animals, attributed to mixed infection with different bacterial 

isolates and their circulating toxins. (Allan et al., 1991 and Novert, 2002). 

Bacteria are introduced by way of the respiratory passages and cause 

primary bronchiolities which spreads to involve the surrounding pulmonary 

parenchyma. Haematogenous infections by bacteria results in a varying 
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number of septic foci which may enlarge form lung abscess. Thomson and 

Gilka (1974). Bacteria play a critical role in the severe pneumonia and 

fatalities associated with the bovine respiratory disease complex. Although 

numerous bacteria have the potential to cause pneumonia, only a small 

number of these are responsible for the majority of cases of disease Mosier 

(1997) and Dabo et al. (2007). 

Pasteurella spp. E.coli, Staph.aureus, Streptcoccus spp. 

Corynebacterium spp., Klebseilla spp. and Pseudomonas spp. are claimed 

to be the main bacterial causes responsible for respiratory affections in 

calves (Elyas, 1982; Umlauft et al., 1987; Sayed et al., 2002; El-Bealway, 

2003; Selim et al., 2006; Sayed and Zaitoun 2009). 
 

Therefore this study was done for: 

- Isolation and identidication of bacterial causes of respiratory affections 

in buffalo- calves. 

- Pathogenicity of the some isolates to laboratory animals. 

- Determine the antibiogram of the isolated bacteria. 

 

MATERIALS and METHODS 
 

Animals:  

A total number of 68 buffalo-calves (20 clinically health, 38 

diseased and 10- freshly dead and slaughter calves) aged from 2-8 months 

old of both sexes were involved in this investigation. The calves were 

belonged to a private farm in Dakahlia Governorate.  These animals reared 

in unhygienic conditions during winter months. Diseased calves showing 

signs of respiratory troubles including rapid breathing, moist rales, 

congested mucous membranes, mucopurulent nasal discharge, severe 

dysponea and pyrexia (40 – 41°C). Parasitological examination was done 

for the diseased calves to exclude those infested with internal parasites. 
 

Samples:   

Nasal swabs were collected from all animals (68). The tracheal 

swabs (10), lung tissues (10) and lymph nodes(10) were only collected 

from the freshly dead and emergency slaughtered calves. The samples(98) 

were taken under aseptic conditions and sent without delay to the 

laboratory for bacteriological examinations. 
 

Bacteriological examination: 

Nasal and tracheal swabs were inoculated into nutrient broth and 

incubated at 37°C for 24hr and then subcultured into 10% Blood sheep 

agar, MacConkeys agar, Nutrient agar, XLD and Mannitol salt agar plates 
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and incubated at 37°Cfor 24-48 hr. The surface of the lung tissues were 

sterilized with a hot spatula then, the tissue was incisized with sterile 

scalpel and with sterile platinum loop samples were taken and inoculated in 

the previously mentioned media. Suspected colonies were characterized on 

the bases of morphologically and colonial appearance according to 

Finegold and Martin (1982). The pure colonies were identified 

biochemically according to Koneman et al. (1997) and Quinn (2002). 
 

Pathogenicity and virulence of isolated pasteurella multocida in mice: 

This was done according to Wessman (1964), where four white 

mice of (25 – 30 grams) were used for each isolate. The mice was injected 

I/P by 0.1 ml of bacterial suspension (1.5 × 10
8
 organism per ml.) 

according to Stamp et al. (1955). One mouse was kept as a control for each 

isolate and injected 1/p with 0.1ml sterile normal saline. All dead mice 

showed post mortem changes. Re-isolation of inoculated strains from heart 

blood, lung and liver of dead mice was carried out. The prepared blood 

films were stained with Leshiman's stain for showing the characteristic 

bipolarity features of P. multiocida organisms. 
 

Antibiotic sensitivity test: 

Antibiotic sensitivity test for pathogenic bacterial isolates was done 

by the disc diffusion methods according to Finegold and Martin (1982). 

Using antibiotic discs, Enrofloxacin, Erythromycin, Ceftiofur, Florofincol, 

Amoxicillin, Penicillin, Gentamycin and Oxytetracycline. 

 

RESULTS 

 
The clinical signs: 

The main clinical signs of infected calves were rise of body 

temperature (40-41 °C), depression, increased eye and nasal discharge, loss 

of appetite, acceleration of respiration and congestion of nasal mucous 

membrane.  
 

Post-mortum findings:   
The post-mortum findings of lung infection were varied from 

severe congestion, reddish grayish exudate within the bronchi to red 

hepatization. 
 

The obtained results were tabulated in Tables 1, 2, 3, 4 and 5 
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Table 1: Results of bacteriological examination of respiratory affections in 

buffalo- calves. 
 

Conditions 

of calves 

No. of 

examined 

samples 

Positive 

samples 

Negative 

samples 

Single 

isolates 

Mixed 

isolates** 

Total 

No. of 

bacterial 

isolates 

No. % No. % No. %* No. %*  

Clinically 

healthy 

(20) 

20 5 25.0 15 75.0 5 100.0 0 0.0 5 

Diseased 

(38) 
38 38 100.0 0 0.0 31 81.6 7 18.4 45 

Dead and 

slaughtered 

(10) 

40 40 100.0 0 0.0 13 32.5 27 67.5 67 

Total 98 83 84.7 15 15.3 49 59.0 34 41.0 117 
 

*  The percentage was calculated in relation to the number of the positive samples. 

** Mixed infection with two micro-organisms where the total number of bacterial isolates   

[117= 5+31+(7×2)+13+(27×2)] 

 
Table 2: Frequency distribution of isolated bacteria as single infection 

from examined calves: 
 

Organisms 

Clinically 

healthy 
diseased Dead and slaughtered calves 

Total 

Nasal 
swabs (20) 

Nasal 
swabs (38) 

Nasal 
swabs (10) 

Tracheal 
swabs (10) 

Lung 
tissue (10) 

Lymph 
nodes (10) 

No. % No. % No. % No. % No. % No. % No. %* 

Pasteurella 

multocida 
2 9.5 15 71.4 1 4.8 0 0.0 2 9.5 1 4.8 21 42.9 

Pasteurella 

haemolytica 
0 0.0 2 33.3 1 16.7 0 0.0 1 16.7 2 33.3 6 12.2 

E. coli 1 9.1 9 81.8 0 0.0 0 0.0 0 0.0 1 9.1 11 22.4 

Staph. aureus 1 12.5 4 50.0 0 0.0 1 12.5 0 0.0 2 25.0 8 16.3 

Streptococcus 

pneamoniae 
1 33.3 1 33.3 0 0.0 0 0.0 0 0.0 1 33.3 3   6.1 

Total 5 10.2 31 63.3 2 4.1 1 2.0 3 6.1 7 14.3 49 100.0 
 

*The percentage was calculated according to total number of single bacterial isolates(49). 
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Table 3: Frequency distribution of isolated bacteria as mixed infection  

from examined calves: 
 

Organisms 

Clinically 
healthy 

Diseased Dead and slaughtered calves 

Total 
Nasal 
swabs 

(20) 

Nasal 
swabs (38) 

Nasal 
swabs (10) 

Tracheal 
swabs (10) 

Lung tissue 
(10) 

Lymph 
nodes (10) 

No. % No. % No. % No. % No. % No. % No. %* 

Pasteurella 

multocida + 

E.coli 

0 0.0 3 17.6 4 23.5 3 16.7 6 35.3 1 5.9 17 50.0 

E. coli + 

Staph. aureus 
0 0.0 2 28.6 2 28.6 2 28.6 0 0.0 1 14.3 7 20.6 

E. coli + 

Streptococcus 
pneumoniae 

0 0.0 1 33.3 1 33.3 1 33.3 0 0.0 0 0.0 3 8.8 

Pasteurella 
haemilytica + 

Staph. aureus 

0 0.0 1 14.3 1 14.3 3 42.9 1 14.3 1 14.3 7 20.6 

Total 0 0.0 7 20.6 8 23.5 9 26.5 7 20.6 3 8.8 34 100.0 

 

* The percentage was calculated according to total number of mixed bacterial isolates(34). 

 
Table 4: Pathogenicity of isolated pasteurella multocida in mice. 
 

No. of 

isolates 

No. of 

inoculated mice 

Time of death post intraperitoneal 

inoculation 
Mortality 

rate 
Less than 

24 hr. 
24 hr. 48 hr. 72 hr. 

21 63 20 28 15 0 100% 
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Table 5: Results of antibiotics sensitivity test to some pathogenic bacterial 

isolates 
 

            

Bacterial 

isolates  

 

Antibiotic  

disc 

Pasteurlla 

multocida 

(14)* 

Pasteurella 

haemolytica

(4)* 

E. coli  
 

(9)* 

Staph. 

aureus  

(6)* 

Streptococcus 

pneumoniae 

(3)* 

No. % No. % No. % No. % No. % 

Enrofloxacin    

10μg 
12 85.5 3 75.0 8 88.9 5 83.3 2 66.7 

Erythromycin 

10μg 
9 64.3 2 50.0 7 77.8 4 66.7 2 66.7 

Ceftiofur  

30µg 
10 71.4 3 75.0 8 88.9 5 83.3 2 66.7 

Gentamycin 

10μg 
10 71.3 2 50.0 6 66.7 3 50.0 1 33.3 

Florofincol  

10μg 
8 57.1 2 50.0 7 77.8 4 66.7 2 66.7 

Amoxycillin 

30μg 
8 57.1 2 50.0 6 66.7 2 33.3 3 33.3 

Penicillin  

10μg 
3 21.4 0 0.0 1 11.1 1 16.7 2 66.7 

Oxytetracycline  

30μg 
6 42.9 1 25.0 4 44.4 3 50.0 1 33.3 

 

*Number of the bacterial isolates which used in sensitivity test. 

                                     

DISCUSSION 
 

Commensal bacteria present in the respiratory system may cause 

disease when animals are subjected to stress factors Palotay and Newhall 

(1985). Respiratory affections attributed to the mixed infection with 

different bacterial isolates and their circulating toxins was reported by 

Jones et al. (1997). The diseased buffalo-calves in this study were suffering 

from severe dyspnoea, weakness and increase in the heart and respiratory 

rates. Also congested mucous membranes, nasal discharge and moist 

cough. Similar finding were previously described by Youssef et al. (1992) 

and El-Sheikh et al. (1994). 

Bacteriological examination of the samples Table (1) revealed that 

the higher incidence of bacteria was obtained from diseased calves 38 

(100%) and (100%) from 40 samples of dead and slaughtered calves (10 

nasal swabs, 10 tracheal swabs, 10 lung tissue and 10 lymph node 

samples). Such high incidence of isolation was also reported by several 

investigators Barbour et al. (1997); EL-Enbawy (1986); Selim et al. 
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(2006). 49 of 83 positive samples (59.0%) were found exhibiting single 

types of bacteria (single infection) while the remaining 34 isolates (41.0%) 

were found having mixed infection as shown in table (1), it is commonly to 

detect pulmonary mixed infection since the bovine respiratory air pathways 

act as reservoirs for potential pathogenic microorganisms, which develop 

pneumonia on the onset under stress factors, decline of hygienic 

measurements or climatic conditions (Yehia, 2000 and Moustafa, 2004). 

In our results, isolation of the single bacteria and mixed bacteria 

from diseased, dead and slaughtered calves were detected also by Sayed   

et al. (2002); Selim et al. (2006); Sayed and Zaitoun (2009). who isolated 

the bacteria in single and mixed infection from calves suffering from 

respiratory troubles. Identification of the respiratory affections pathogens 

as a single infection in the present work, cleared the isolation of 

pasteurella multocida (42.9%), E.coli (22.4%)and Staph. aureus (16.3%) 

as shown in Table (2) which were the most common pneumonic bacteria 

isolated from respiratory tract of the buffalo-calves. Widely documented 

(Saleh and EL-Bably, 1998; Zaki et al., 2002; Mona, 2005). Also Sayed 

and Zaitoun (2009) recorded that the Staph.aureus (22.4%), E.coli (18.2%) 

and P.multocida(15.9%) were the most common isolated bacterial from 

pneumonic buffalo-calves. Streptococcus pneumoniae was(6.1%) in our 

results. Higher incidences were recorded by Selim et al. (2006) who 

isolated Strept.pneumonia (14.8%) from cows suffering from respiratory 

manifestation. Also Smiko and Lehocky (1993) found that the main 

causative bacterial agents of calves died from respiratory infection were 

Strept. Pneumonia in an incidence (18.7%). Pasteurella haemolytica  was 

isolated at percentage of (12.2%) Table (2), nearly similar results were 

obtained by Zaki et al. (2002) who isolated P.heamolytica (8.8%) from 

pneumonic buffalo-calves, low incidence was recovered by kaoud et al. 

(2010) who isolated P.haemolytica (3.9%)from respiratory tract of 

buffaloes. The variation in isolation percentage may be attributed to change 

in hygienic measure, stress factors, change in management and immune 

status of infected animals Sedeek and Thabet (2001).  

Pasteurella multocida and E.coli, represent the most common Gram 

negative bacteria isolated from pneumonic buffalo-calves. These results 

were inagreement with El-Hamamy et al. (1999); Sayed et al. (2002);     

El-Bealawy (2003). Table (2) showed that the Staph. aureus was isolated 

from (16.3%) of these cases and represents the most common Gram 

positive bacteria. These findings were coincided with that obtained by 

Sayed et al. (2002) and Sayed and Zaitoun (2009). 

Pasteurella multocida is one of the main bacterial causes of bovin 

pneumonia it has been frequently isolated from pneumonic and healthy 
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calves. By itself, this bacterium dose not usually cause serious disease, but 

it can be a significant pathogen of associated with other bacteria, viruses or 

Mycoplasma as predisposing factor when calves are stressed (Shayegh      

et al. 2010 and Khin et al. 2010). Percentage of P. multocida isolates in the 

present work from affected buffalo-calves (42.9%) while higher incidence 

of P. multocida were 70% obtained by Erdag et al. (1993). The low 

incidence was recovered by Novert (2002) who isolated P. multocida (8%) 

from peumonic lung of newly born calves. E.coli was one the most 

important causes of early onset infection and frequent causative agent of 

respiratory troubles in calves (Mona, 2005). In present study, the 

percentage of E.coli (22.4%), similar results were reported by Sayed et al. 

(2002) who isolated E.coli (23.8%) from pneumonic calves, while low 

incidence was (5.6%) Selim et al. (2006). The isolated bacteria as mixed 

infection Table (3) included pasteurella multocida with E.coli in 17cases 

(50.0%), E.coli with Staph. aureus in 7cases (20.6%), E.coli with Strept. 

Pneumoniae in 3cases(8.8%) and P.haemolytica with Staph. aureus in7 

cases (20.6%).While Sayed et al. (2002) isolated p.multocida with E.coli 

(38.9%), E.coli with Staph.aureus (22.2%), Streptococcus pneumoniae 

with E.coli (11.1%), Strept.pyogenes with Staph. aureus (11.1%) and 

Kl.pneumoniae with Corynebacterium ovis (5.6%) from healthy and 

diseased calves. Those demonstrate the complexity of the disease where 

Staph. aureus may predispose the animal infection by coliform organisms 

or other pathogens. (Elbatrawy et al., 1992; Roberson et al., 1994; Sedeek 

and Thabet, 2001). Despite of p. multocida being nasopharyngeal 

commensally Dabo et al. (2007), whene invade lung tissue under stress 

factors, its virulence exaggerates and pathogenicity differs Christensen     

et al. (2004), depending upon their outer membrane proteins Dabo et al. 

(2007). The results of the  pathogenicity test for p. multocida in mice table 

(4) revealed that all isolates were highly pathogenic to mice produce acute 

septicemia and death within 24- 48 hours post inoculation. Re-isolation of 

p.multocida was recovered from heart blood, lungs, liver and spleen of died 

mice. None of the control mice died during the experimental period. This 

agreed with the results obtained by (El-Sheikh et al., 1994; Zaki et al., 

2002; Moustafa, 2004; Sayed and Zaitoun 2009).           

Regarding to the sensitivity test carried out on several types of 

antibiotics as in Table (5) these results indicates that most bacterial isolates 

were highly sensitive to Enrofloxacin, Erythromycin, Ceftiofur and 

Florfinicol, these findings were partially coincided with that obtained by 

Selim et al. (2006). On the other hand Sedeek and Thabet (2001) recorded 

that the bacterial isolates from pneumonic cattle were more sensitive to 

Spectrama.   
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From this study it can concluded that the correct diagnosis 

,isolation and identification of pathogenic and potentially pathogenic 

isolates as P. multocida, E.coli and Staph.aureus have an important role in 

the respiratory affections in buffalo-calves, so adequate hygienic measures 

and proper management may reduce the degree of animals exposure to 

disease producing agents, beside using the effective antibiotics for 

treatment the diseased cases. 
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