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Summary 

Twenty two camels in 

abattoirs of Al-Najaf & Al-Qadissiya 

provinces were suspected to have 

interstitial bronchpneumonia in this 

study. Clinical signs; after physical 

examination; revealed extended neck 

to inhale a lot of air due to lung 

insufficiency, no cough, rapid 

shallow respiratory rate (24±0.46) 

because of decreased lung volume, 

an elevated heart rate (44±0.75) to 

compensate the blood supply of 

lungs, fever (39.8±0.12); (it was 

done in winter) and congested mucus 

membrane, as a result of the 

inflammation; moist crackles heard 

in auscultation; which indicates the 

presence of acute inflammation; and 

no enlargement in palpable lymph 

nodes. In order to make the 

diagnosis, transtracheal washes 

(TTW) were sampled for cytology & 

bacteriology; white blood cells count 

(WBCc) was (1318±12.5cells/µl) 

with neutrophilia (51%), total 

protein (TP) records (308±3.6 

mg/dl). Bacterial culture from the 

TTW showed pure colonies on blood 

agar; which were identified by the 

VITEK 2 compact technique & then 

confirmed by the conventional 

polymerase chain reaction (PCR) as 

Escherichia coli. In the same time, 

postmortem samples have given 

three types of colonies: the first was 

the same one as in the TTW which 

was the causative agent, and two 

others; Staphylococcus lentus & St. 

vitulinus; diagnosed biochemically 

by VITEK 2 compact technique. 

Histopathological dissections on the 

postmortem samples found in both 

lungs of camels discovered the 

presence of interstitial 

bronchopneumonia. Infection 
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involved both genders of camels 

ranged only in 4-8 years old. 

Introduction 

The most common 

respiratory disease in camels is 

pneumonia, which is defined as an 

inflammation of the lungs. There are 

several systems for classifying the 

various types of pneumonia. One 

useful method is to classify 

according to the appearance or 

etiology of a particular pneumonia 

(1). Based on texture, distribution 

and type of exudates, pneumonia in 

domestic animals can be grossly 

classified into five morphologically 

distinct types; suppurative 

bronchopneumonia, fibrinous 

bronchopneumonia, interstitial 

pneumonia, embolic pneumonia & 

granulomatous pneumonia (2). 

Pneumonia can be caused by direct 

infection with bacteria by arriving 

haematogenously or by inhalation. In 

much pneumonia, a sudden 

alteration in the normal nasal 

bacterial flora with a dramatic 

increase in one or more species is the 

trigger for a lung infection. The 

bacteria are inhaled into the lungs in 

large numbers where they multiply 

after they have overwhelmed 

defense mechanisms, exposure to 

cold & wet weather & debility from 

any cause can predispose to 

pneumonia (1). The causal bacterial 

agents of Camelids pneumonia are 

similar to those causing pneumonia 

in livestock and horses. Most 

infectious cases result from 

opportunistic bacteria. Septicemic 

animals usually develop pneumonia, 

and the most common agent isolated 

by (1) has been E. coli. 

Shigidi, (1973) and Chauhan 

et.al. (1987) found E. coli as a result 

of nasal swabs and bronchial lymph 

nodes culture from Sudanese and 

Indian dromedaries. Abdurahman 

(1987) found E. coli and other 

bacteria in the pathoanatomically 

altered lungs in 6 (3%) of 200 

slaughtered Somali dromedaries. Al 

Darraji and Wajid (1990) found 83 

cases of interstitial pneumonia in 

Indian Dromedary. Rana et.al. 

(1993) had isolated E. coli from 

pneumonic lungs of three 

dromedaries in Pakistan. Al-

Doughaym et.al. (1999) identified 
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460 isolates from 196 pneumonic 

camels in KSA constituted 9 genera 

of bacteria; 7% of them were E coli. 

In northern Jordan,  interstitial 

pneumonia was diagnosed due to E. 

coli 58.6% prevalence with higher 

incidence in young camels 6 months 

to 4 years (9). Amer et.al. (2002) 

found E. coli in condemned lungs of 

slaughtered calves in Egypt. Seddek 

(2002) reported 9 cases with 

pulmonary infection in Egypt 

infected with E. coli. The isolated E. 

coli strains were identified 

serologically from 15 camels with 

respiratory infection in Egypt (12). 

Tarek & Wafaa (2012) isolate E. coli 

from pneumonic lungs in Egypt. 

Transtracheal washes 

collected using the percutaneous 

transtracheal technique is preferred 

for bacterial culture because these 

are not contaminated by 

oropharyngeal organisms. (14) 

The VITEK 2 is an 

automated microbial identification 

system that provides highly accurate 

and reproducible results as shown in 

multiple independent studies. With 

its colorimetric reagent cards, and 

associated hardware and software 

advances, the VITEK 2 offers a 

state-of-the-art technology platform 

for phenotypic identification 

methods (15). 

E. coli is a gram-negative, 

facultative aerobic, motile, non-

hemolytic on blood agar and non–

spore-forming bacilli. It's 

responsible for a wide variety of 

diseases of animals, including 

diarrhea, septicemia, hemorrhagic 

enteritis, respiratory diseases, ear 

infections, urinary tract infections, 

and mastitis (16). Strains of the E 

coli, which were reclassified, based 

on 16S rRNA analyses, contain a 

specific gene with 537bp (17). The 

complete nucleotide sequence of the 

16S RNA gene from E. coli has been 

determined by using three rapid 

DNA sequencing methods (18). 

Definition of E. coli partial 16S 

rRNA gene, strain ATCC 35218 was 

done by (19). 

Materials & Methods 

Animals: One hundred 

fifty camels in abattoirs of Al-Najaf 

& Al-Qadissiya provinces were 
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suspected to have pneumonia from 

which twenty two camels were 

diagnosed with interstitial 

bronchpneumonia. 

 

Methods: 

1- Physical examination:  

In regard to respiratory 

system, an examination has been 

done on suspected animals; those 

suffering irregular respiration, 

depression & extended neck; include 

body condition, hydration, nares, 

body temperature, heart rate, 

breathing rate & rhythm , mucus 

membrane, lung sounds & palpable 

lymph nodes after taking the 

possible case history (20). 

2- Sampling:  

A- Transtracheal 

washes:- Animals were adequately 

restrained with intramuscular 

injection of 0.25 ml/100kg xylazine 

which was useful as a sedative while 

the local anesthetic drug was 2% 

lidocaine (21). The skin over the 

selected site (about 10 cm²) at the 

mid ventral aspect of the neck, 

where trachea can be grasped & the 

rings easily palpated, clipped and 

surgically prepared. Skin was 

penetrated with a stab blade & a 

trocar & cannula of suitable size (5 

mm) was pushed firmly between two 

tracheal rings vertical to the long 

axis of trachea. The trocar is 

withdrawn to push the cannula down 

the tracheal lumen & imbed the 

catheter distally to the thoracic inlet. 

A 50 ml syringe filled with sterile, 

antibiotic-free & pre-warmed normal 

saline to be injected 1-3 times & 

immediately aspirated carrying the 

respiratory secretions from the 

lowest point of the trachea to be 

stored in the EDTA tubes at 4cº (14).  

 Total protein: 

Spectrophotometer (CT Chrome 

Tech) was used to find the total 

protein according to the protocol 

administrated by the kit (22). This 

method is fairly accurate & the assay 

depends on the presence of amino 

acids which absorb UV light (23). 

The respiratory secretions 

in the TTW are diluted with normal 

saline so it should be concentrated 

by getting rid of supernatant after 

centrifuge at 2500 rpm for 5 min in 
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order to find the WBC count & 

differential WBC count. (24) 

TTW smear:  

Small drop of well-mixed 

TTW placed on end of a clean, 

grease-free slide, using an applicator 

stick or capillary tube. Immediately 

after placing TTW on the slide, a 

second slide "spreader" placed in 

front of the drop of TTW at an angle 

of approximately 30 degree and it 

pulled back until it comes to contact 

with the drop of TTW, and pause 

until the TTW spreads along the 

edge of the spreader. The greater the 

angle the thicker and shorter the 

TTW smear, and the smaller the 

angle the thinner and longer the 

smear (25). 

White Blood Cells count 

(WBCc): Hemocytometer was used 

for enumeration of total leukocytes 

according to (25).  

Differential WBCc: 

Differential leukocytes are counted 

by TTW film. The TTW film should 

be made from fresh sample as 

possible after collection of the TTW; 

otherwise, best results are obtained if 

EDTA is used as the anticoagulants. 

(25) 

Bacteriological 

evaluation: Blood agar is the best 

choice for the cultivation of a variety 

of microorganisms but 

mycobacterium is well identified on 

Lowenstein-Jensen Medium (26). 

B- Postmortem exam: 

The whole lung was taken after 

slaughter; hot spatula was used to 

sterilize the outer part that we were 

going to sample from. By sterile 

forceps, a piece of the lung; about a 

half cm3 from the edge of the 

obvious lesion; was taken into the 

thioglycolate broth to promote the 

growth of aerobic & anaerobic 

bacteria. (27) Another piece of 2 cm3 

from the same site was persevered in 

10% formalin for the 

histopathological dissection 

according to (28). 

C- Biochemical 

identification: A reagent card of 

VITEK 2 Compact has 64 wells that 

contain an individual test substrate. 

Substrates measure various 

metabolic activities such as 

acidification, alkalization, enzyme 
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hydrolysis, and growth in the 

presence of inhibitory substances. 

An optically clear film present on 

both sides of the card allows for the 

appropriate level of oxygen 

transmission while maintaining a 

sealed vessel that prevents contact 

with the organism-substrate 

admixtures. Each card has a pre-

inserted transfer tube used for 

inoculation. Cards have bar codes 

that contain information on product 

type, lot number, expiration date, 

and a unique identifier that can be 

linked to the sample either before or 

after loading the card onto the 

system. (15) 

D- Conventional 

polymerase chain reaction: A 

specific primer of E coli partial 16S 

rRNA gene, strain ATCC 35218  

GenBank: AM980865.1, was 

designed according to NCBI Gene-

Bank and Primer3 plus program 

online and provided by (Bioneer 

Company, Korea) as following in 

table (1):(16, 17, 18, 19, 29). 

Deoxyribonucleic acid (DNA) was 

extracted from the bacteria using 

Genomic DNA Mini Kit, according 

to (17). 

Table (1): specific primer of E. coli; 
F (Forward) & R (reverse). 

Amplicon Sequence Primer  

537bp 
F CGCGAAGAACCTTACCTGGT 

E. coli 
R CCTTGTTACGACCTCACCCC 

 

Results & discussion 

The physical examination 

of twenty two camels indicated that 

camels have extended neck to inhale 

a lot of air due to lung insufficiency, 

no cough, rapid shallow respiratory 

rate (24±0.46) because of decreased 

lung volume, an elevated heart rate 

(44±0.75) to compensate the blood 

supply of lungs, fever (39.8±0.12) 

(because it was recorded in winter) 

and congested mucus membrane, as 

a result of the inflammation, and 

emaciation. These finds seem 

acceptable in regard to (1).  

Moist crackles heard in 

auscultation; which indicates the 
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presence of acute inflammation and 

no enlargement in palpable lymph 

nodes. These findings agreed with 

(30), (31), (32), (33) and disagree 

with (34) who supposed that 

bacterial bronchopneumonia is 

usually accompanied by a moist and 

painful cough in other ruminants. 

 

Cytological analysis referred 

to an increase in TP (308±3.6) mg/dl 

as compared with the normal value 

(70±0.02) mg/dl; increased 

Leukocyte count (1318±12.5) c/µl as 

compared with normal value (620) 

c/µl with obvious neutrophilia (51%) 

unlike healthy camels that have 

(60%) lymphocytes in their TTW. It 

seems to be an acute infection; as an 

agreement with (35), (36) and (37). 

Culture: culture formed on 

blood agar from the TTW indicated 

sticky and greyish white non-

hemolytic pure colonies after 24-36 

hr at 37.5.Cº as in figure (1) which 

resembles (16). These bacteria were 

gram negative rod as in figure (2), 

consequently, GN Cards (gram 

negative cards) were used in VITEK 

2 system which made the 

biochemical diagnosis as 

Escherichia coli as in figure (3). 

These results resemble those found 

in (38). In other hand, growth in 

thioglycolate broth revealed aerobic 

colonies from which three colonies 

were seen on blood agar soon after. 

After gram staining; a gram negative 

rods indicate the presence of E. coli 

with two gram positive cocci 

Staphylococcus lentus & St. vitulinus 

which all were identified 

biochemically. It's clear now that E. 

coli, likewise (3,4,5,6,7,8,9,10,11,12 

&13), was the causative agent of 

pneumonia and the others were 

postmortem contaminants. 

 
Fig. (2): Gram negative rods of 

Escherichia coli. X (3000) 
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Fig. (1): Sticky, Greyish, White, and 
Non-hemolytic Colonies on Blood 

Agar. 

Postmortem examination, 

Similar to (35), discloses lungs with 

elastic texture, parts of 

consolidations & meaty cut-surface 

as in figure (4). Histopathological 

dissection discovers the thick 

alveolar walls due to increased 

cellularity of the interstitium leading 

to lose air spaces as in figure (5). 

Besides, bronchopneumonia was 

obvious in figure (6) in which 

degeneration of epithelial cells lining 

the bronchus & desquamation of 

these cells in the lumen with 

infiltration of inflammatory cells in 

the interstitial tissue with presence of 

pulmonary emphysema. These 

results came true with the 

classification of pneumonia 

according to (2 & 34).  
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Fig. (3): Laboratory Report of VITEK 2 System which indicate the 
identification of E. coli 
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Fig. (4): Right Lung of Camel with Interstitial Bronchopneumonia; congestion, 
meaty cut-surface and a large consolidation 

  

 

 

 

 

 

 

 

 
 

Fig. (5): Interstitial Pneumonia of 
Camel Lung: A: infiltration of 

inflammatory cells, B: damaged 
alveolar walls (Histopathological 

Examination).H&E,X(800) 
 

Fig. (6): Interstitial 
Bronchopneumonia of Camel Lung. 

A: Pulmonary Emphysema, B: 
Infiltration of Inflammatory cells, 

C:Degeneration and Desquamation 
of Epithelial Cells, , 

(Histopathological Examination)  
H&E, X(400) 
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All samples of the TTW; 

after DNA extraction; showed 

positive response in the conventional 

PCR containing the specific gene 

with an agreement with (20,21,22 & 

23) as in figure (7), in which they 

present the molecular weight of 

537bp formerly administered with 

the imported primers affirming the 

diagnosis of the E. coli by the 

VITEK 2 Compact technique. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (7): Agarose gel electrophoresis of the 16S rRNA gene of E. coli from pure 

culture isolates. M: 

marker (100bp), lane (1-10) positive 

samples at 537bp PCR product. 

There was no statistical 

significance (p>0.05) of gender with 

this infection while it was, unlike 

(9), highly significant to age 4-8 

years because no cases were 

recorded in camels less than 4 years 

older than 8 years. Probably it came 

true with (39) who referred that most 
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pastoralists never want to slaughter 

younger camels. This may be one 

reason for the high prevalence rate 

of pulmonary lesions recorded in 

adults, similar to observations 

recorded in (40). 

 

References 

1- Fowler M. E. & Bravo P. W. 

(2010). Medicine & 

surgery of Camelids, 

respiratory system. 3rd 

ed. Blackwell 

publishing's, USA. 

2- Alfonso L. (2009). Classification 
of pneumonia in 
domestic animals, 
Tutorial Module 4. 
Atlantic Veterinary 
College/ University of 
Prince Edward Island/ 
Canada. 

3- Shigidi M.T. (1973). Aerobic 
microflora of 
respiratory tract of 
camels. Sudan J. Vet. 
Sci. and Anim. Husb. 14 
(1): 9-14.  

4- Chauhan R.S., Gupta S.C., Satija 
K.C., Kulshreshtha R.C. 
and Kaushik R.K. 
(1987). Bacterial flora 
of upper respiratory 
tract in apparently 
healthy camels. Ind. J. 
Anim. Sci. 57 (5): 424-
426. 

5- Abdurahman O.A. (1987). 
Pulmonary lesions 
among slaughtered 
camels in Mogadishu. 
Camel Forum 20.  

6- Al Darraji A.M. & Wajid S.J. 
(1990). Etiological and 
pathological study of 
camel's lung lesions in 
Iraq. Camel Newsletter 
7 (12): 77.  

7- Rana M.Z., Ahmed A., Sindhu 
S.T. & Mohammed G. 
(1993). Bacteriology of 
camel lungs. Camel 
Newsletter 10 (6): 30-
32.  

8- Al-Doughaym A. M., Mustafa K. 
M. & Mohamed G. E. 
(1999) Etiological study 
on pneumonia in camel 
(Camelus dromedaries) 
and in vitro antibacterial 
sensitivity pattern of the 
isolates. Pak J Biol Sci 
4:1102-1105. 

9- Al-Tarazi Y.H. (2001). 
Bacteriological and 
pathological study on 
pneumonia in the 
onehumped camel 
(camelus dromedarius) 
in jordan Revue Élev. 
Méd. Vét. Pays trop., 54 
(2): 93-97. 



 ١٧/٣/٢٠١٦-١٦وقائع المؤتمر العلمي الدولي الاول للفترة من   الجامعة التقنية الجنوبية
 

10- Amer H. A., Omnia F.H. & 
Salem S.A. (2002). 
Diagnosis of Some 
Respiratory Diseases in 
Camel Calves. Minufiya 
Veterinary Journal Vol. 
2. No. 1.. 

11- Seddek S.R. (2002). Bacterial 
causes of lung 
affections in slaughtered 
camels in Assiut 
Governorate. Assuit 
Vet. Med. J., 46: 169-
177. 

12- Manaa A.M. & Abdel-All Th.S. 
(2011). Studies Affect 
Cases of Bacterial 
Respiratory Infection on 
Some Biochemical 
Changes in Camels at 
Assiut Governorate. 
Assiut Veterinary 
Medical Journal , Assiut 
Veterinary Medical 
Journal. Vol. 57, No. 
129 pp. 145-158. 

13- Tarek R. A. and Wafaa A. O. 
(2012). Detection of 
Pathogens of 
Condemned Lungs of 
One Humped Camels 
(Camelus dromedarius) 
Slaughtered in Matrouh 
Abattoirs, Egypt. Global 
Veterinaria 9 (3): 290-
296. 

14- Bradford P. S. (2009). Large 
animal internal 
medicine, 4th ed., 

Diseases of the 
Respiratory System. 
West line Industrial 
Drive, St. Louis, 
Missouri. 

15- David H. P. (2009). Microbial 

identification using the 

BioMérieux VITEK® 2 

System. BioMérieux, 

Inc. Hazelwood, MO, 

USA. 

16- Brian I. & Thomas J. I. (1987). 

Evaluation of a Rapid 

Tube Assay for 

Presumptive 

Identification of 

Escherichia coli from 

Veterinary Specimens. 

JOURNAL OF 

CLINICAL 

MICROBIOLOGY, 

Mar. 1988, p. 564-566 

17- Masahiro S., Hirokazu Y., 

Akira O., Ryo M., 

Hidenori I., Hiroyuki 

G., Eva M. T. and 

Masataka T. (2006). 

Genomic and 

Functional Analysis of 

the IncP-9 Naphthalene-

Catabolic Plasmid 



 ١٧/٣/٢٠١٦-١٦وقائع المؤتمر العلمي الدولي الاول للفترة من   الجامعة التقنية الجنوبية
 

NAH7 and Its 

Transposon Tn4655 

Suggests Catabolic 

Gene Spread by a 

Tyrosine Recombinase 

of E. coli. J Bacteriol. 

Jun 2006; 188(11): 

4057–4067. 

18- Schmidt K.H. (2008). 

Escherichia coli partial 

16S rRNA gene, strain 

ATCC 35218. 

GenBank: 

AM980865.1, 

Microbiology, 

Friedrich-Schiller-

University, 

Semmelweisstrasse 

4,07740 Jena, Germany, 

D-07740, GERMANY. 

19- Jurgen, B.; Margaret, L.; 

Palmer, P.; Kennedy, J. 

and Harry, F. N. (1978). 

"Complete nucleotide 

sequence of a 16S 

ribosomal RNA gene 

from Escherichia coli". 

Vol. 75, No. 10, pp 

4801-4805. 

20- Peter G. G. & Peter D. C. 

(2002). Clinical 

Examination of Farm 

Animals, Clinical 

Examination of the 

Respiratory System, Ch 

7. Blackwell Science, 

Inc., 350 Main Street, 

Malden, MA02148-

5018, USA 

21- Fowler M. E. & Bravo P. W. 

(2010). Medicine & 

surgery of Camelids, 

Anesthesia. 3rd ed. 

Blackwell publishing's, 

USA. 

22- Markus R.W. & Aaron Z. F. 
(2007). A manual for 
biochemistry protocols, 
protein analysis. World 
Scientific Publishing 
Co. Pte. Ltd. Singapore. 

23- Morag G. K. (2002). Veterinary 
laboratory medicine, 
clinical biochemistry & 
haematology, chapter 4, 
the plasma protein. 2nd 
ed.. Blackwell Science 
Ltd. Oxford, London. 

24- Amstutz H. E., Anderson D. P. 
& Benzel H. A. (2000). 
The Merck veterinary 
manual, bovine 
respiratory disease 



 ١٧/٣/٢٠١٦-١٦وقائع المؤتمر العلمي الدولي الاول للفترة من   الجامعة التقنية الجنوبية
 

complex, 8th ed. By 
Merk & co. INC. pan - 
American copyright 
convention. 

25- Meyer D. J. & Harvey J. W. 
(2004). Veterinary 
laboratory medicine: 
interpretation & 
diagnosis.3rd ed., 
Saunders, Elsevier Inc, 
USA 

26- Ronald M. A. (2004). Handbook 
of microbiological 
media. 3rd ed.. CRC 
PRESS, LLC, 2000 
N.W. Corporate Blvd., 
Boca Raton, Florida 
33431. 

27- Jang S.S. & Biberstein E.L. 
(1981). Manual of 
veterinary clinical 
bacteriology & 
mycology. 

28- Bancroft J.D. & Stevens A. 
(1982). Theory practice 
of histological 
examination. 2nd edition, 
New York. Pp: 166-190. 

29- Bioneer corporation, 8-11, 
Munpyeongseo-ro 
Daedeok-gu, Daejeon 
306-220. South Korea. 
Order no. A20140324-
058. 

30- Andrews, G.A. and Kennedy, 
G.A. (1997). 
Respiratory diagnostic 
pathology. Vet. Clin. 

North Am. Food Anim. 
Pract.;13:515. 

31- Mustafa, K. E. (1992). "Study on 
clinical, etiological and 
pathological aspects of 
pneumonia in camels 
(Camelus dromedarius) 
in Sudan". M. V. Sc. 
Thesis. University of 
Khartoum. Fac. of Vet. 
Med. 

32- El-Bendary, M.M.; El-Sergany, 
M. and El-Amrousi, S. 
(1987). "Some 
pathological studies on 
pneumonia in camels". 
Annual Meeting of 
Saudi Biological 
Society. 10:24. 

33- Shiferaw, J.; Nesibu, 
A.; Gelagay, A.; Esayas, 
G.; Haileleul, N. and 
Getnet, A. (2012). 
"Gross and 
histopathological 
studies on pulmonary 
lesions of camel 
(Camelus dromedarius) 
slaughtered at Addis 
Ababa abattoir, 
Ethiopia". Trop Anim 
Health Prod.; 44(4):849-
54. 

34- Radostits O.M., Gay C.C., 
Hinchcliff K.W. & 
Constable P.D. (2007). 
Veterinary Medicine, A 
textbook of the diseases 
of cattle, horses, sheep, 



 ١٧/٣/٢٠١٦-١٦وقائع المؤتمر العلمي الدولي الاول للفترة من   الجامعة التقنية الجنوبية
 

pigs & goats, diseases 
of the respiratory 
system, pneumonia. 
10th ed. Elsevier 
Saunders, Spain. 

35- Ganti A. S. & Rama P. R. 
(2008). Veterinary 
pathology, the 
respiratory system. 7th 
ed. J.S. Offset Printers, 
Delhi- 110051. 

36- Nourani H. and Rohani F. 
(2009). Pathological 
Study on Lungs of 
Dromedary Camels 
Slaughtered in the 
Central Part of Iran. 
Journal of Camel 
Practice and Research. 
Vol. 16 No. I, p 51-54. 

37- Habasha F.G. & Hussain M.H. 
(2013). Cytological 
analysis of transtracheal 
washes from healthy 
camels in Al-Diwaniya 
province. Al-Qadissiya 
Journal for Vet. Med. 
Sci. No.1Vol.13, Iraq, 
Al-Qadissiya. 

38- Bosshard, P.P. (2006). "16S 
rRNA gene sequencing 
versus the Api 20 NE 
system and the VITEK 
2 ID-GNB card for 
identification of 
nonfermenting Gram-
negative bacteria in the 
clinical laboratory". J. 

Clin. Microbiol. 
44:1359 –1366. 

39- Samuel T. B. (2008). Gross and 
microscopic pulmonary 
lesions of camels from 
Eastern Ethiopia. Trop 
Anim Health Prod 
40:25–28. 

40- Richard D. (1979). Study on 
pathology of dromedary 
in Borena Awraja 
(Ethiopia). Doctor of 
Veterinary Thesis 
(DVM). Maisons Alfort. 
IEMVT, France. 


