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Abstract

The study included clinical investigation on pneumonia that caused by Mannheimia
haemolytica (M. haemolytica) in sheep of Basrah Province, also isolation and identification
were done and confirmed the diagnosis by PCR technology. The blood samples and nasal
swabs were collected from 410 local sheep breeds of both sexes, and different ages. The
results showed that from 410 sheep there were 25 healthy against clinical and cultural tests,
which concerned as control group. The rest 385 sheep were revealed clinical pneumonia. The
most important pneumonic signs included coughing, fever, abnormal lung sounds, dyspnoea,
depression, mucopurulent nasal discharge as well as loss of appetite and separated from the
herd. The laboratory bacterial culture and biochemical tests for samples from 385 pneumonic
sheep appeared M. haemolytica in 81 (21 %) cases, which characterised by moist, round,
white or grey colony with p-type haemolysis on blood agar. On MacConkey agar showed
pink—red pinpoint colonies. While when stained by gram stain appeared as pink, short rods or
coccobacilli and bipolar in methylene blue stain. The biochemical reactions included negative
indole, urease and citrate whereas positive for oxidase and catalase tests. The PCR technique
indicated that from 81 isolates there were 48 59, 2% cases had evidence by Rpt2 gen as M.
haemolytica in local sheep of Basrah Province.
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Introduction

Respiratory diseases of sheep particularly
pneumonia continues to be a major problem
commonly encountered in sheep flocks,
affecting groups or individuals of all ages
and types (1). Pneumonia was refer to the
inflammation of the pulmonary parenchyma
as well as associated with inflammation of
bronchioles and pleurisy; otherwise it may
characterized by respiratory embarrassment
or sometimes toxemia (2). Pneumonia is
regarded as significant cause of loss to the
sheep industry (3, 4, 5). There are multiple
agents causing pneumonia in sheep, such as
bacterial agents, which drawn attention due
to variable clinical manifestations, severity of
diseases, and re-emergence of strains
resistant to a number of chemotherapeutic
agents (6). The most common causes of
bacterial pneumonia in  sheep  were

Mannheimia haemolytica (7). This organism
is an opportunistic pathogen, which has been
recovered from the mucous membranes of
the nasopharyngeal and oral regions of
clinically healthy sheep (8). For clinical
economic importance of the pneumonia
caused by Mannheimia haemolytica in sheep,
the present study aimed for Clinical
investigation of pneumonia caused by
Mannheimia haemolytica in sheep of Basrah
Province. Then confirm the isolated
Mannheimia haemolytica by using of PCR.

Materials and Methods

Ethical approval

The Animal Ethical Committee of Veterinary
Medicine College, University of Al-Qadisiyah,
Irag, has approved the present study under
permission No: 401
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1. Animals: four hundred and ten of sheep
were used for investigation of pneumonia
caused by M. haemolytica, which from Basra
regions: North (Qurna, Deer and Hartha)
East: (Shat Al-Arab) South: (Abo Al-
Qasseb), West: (Al-Zubair and Sofwan). The
clinical findings were recorded for all those
sheep. EDTA tubes for bacterial culture (9).
Nasal swabs were taken gently from entire
nasal cavity and preserve in sterile tube with

culture (10). The bacterial culture was done
in clinical pathology laboratory, college of
veterinary medicine, University of Basrah.
The bacterial isolation and biochemical
identification methods were conducted from
(7). 2. DNA extraction: The DNA extraction
of identified M. haemolytica was adapted
from (11). The gens used for detection of M.
haemolytica were adapted from (12) as in
table (1) and provided with mastermix Table

brain heart infusion broth for bacterial (2) by Bioneer —Korea.
Table (1): Oligonucleotide primers sequences for PCR amplification of Mannheimia haemolytica
Primer Sequence Length of primer
Rpt2 GTTTGTAAGATATCCCATTT 1022b
Rpt2rev CGTTTTCCACTTGCGTGA P

Table (2): Mastermix for amplification of Mannheimia haemolytica

No. Component 20 pl reaction
1 Top DNA polymerase 1U
2 Each dNTP (dATP, dCTP, dGTP, dTTP 250 uM
3 Tris-HCI (pH 9.0) 10 mM
4 KCI 30 mM
5 MgCl, 1.5 mM
6 Stabilizer and tracking dye

The PCR cycling protocol was done as in
(12) which described in Table (3) and use
Thermocycler apparatus (Techne, UK).The
significance of variations between infected
and healthy sheep were statistically analyzed
by using SPSS student t-test (13).

Results

The clinical examination of 410 sheep
from different regions in Basrah revealed that
25 sheep were clinically healthy, that enabled
them to represent the control group. Other
385 sheep had clinical signs of pneumonia,
which manifested by: Coughing (93.5%),
Fever (91.4%), abnormal lung sounds
(86.2%), Polypnea and Dyspnea (85.5%),
depression (83.4%), mucopurulent nasal
discharge (81.8%), loss of appetite (75.8%),
isolation from flock (70.4%), Pale mucus
membrane (65.2%), crusting around nostrils
(64.2%), lacrimation (43.4%) and decreased
milk production(26.5%) as in Table (4).The
vital signs such as body temperature
,respiratory and heart rate of diseased sheep

Table (3): PCR cycling protocol for Mannheimia

haemolytica
PCR cycle Temp. Time
Initial o .

lcycle Denaturation 95°C 3 min.

Denaturation 95°C 1 min.

35 cycles Annealing 48°C 1 min.

Extension 72°C 30 sec.

lcycle Final Extension 72°C 5min.
described in Table (5) which ware

statistically significant increase (p<0.05) in
compared with control group. Cultural
characters of Mannheimia haemolytica
isolates appeared as moist, round, white or
grey and colourless colony on blood agar
with small area of B-type haemolysis around
the colony. On MacConkey agar showed
pink—red pinpoint colonies. While when
stained by gram stain appeared as pink, short
rods or coccobacilli more over tendency for
bipolar staining when using methylene blue
stain. The biochemical data relating to M.
haemolytica was described in (Table 6), and
out of total 385 nasal swab and blood
samples, M.haemolytica isolates were 81(21
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%), divided into 23(5.97%) from the nasal
swabs and 58 (15.03%) from the blood

according to cultural and biochemical

identifications.

Table (4): Clinical signs in sheep with bacterial pneumonia.

Clinical signs Affected sheep  n=385 %
Coughing (moist, dry) 360 93.5
Fever 352 91.4
Abnormal lung sounds 332 86.2
Polypnea and dyspnea 329 85.5
Depression 321 83.4
Mucopurulent nasal discharge 315 81.8
Partial or complete loss of appetite 292 75.8
Pale mucus membrane 251 65.2
Isolation from flock 271 70.4
Crusting around nostrils 247 64.2
Lacrimation 167 43.4
Decreased milk production 102 26.5

Table (5): Body temperature, respiratory and heart rate, of pneumonic sheep and control group

Parameters Controls  n=25 Diseased sheep n=385
Body temperature C° 39.2 +0.086 41.45+ 0.1*
Respiratory rate/ mint 24.4+0.520242 44,15+ 0.3*
Heart rate/ mint 73.8+£0.59 89.78+ 2.2*
Values are mean + standard error of mean. * (P<0.05).
Table (6): Biochemical tests of Mannheimia haemolytica
Indole Urease Citrate Oxidase Catalase Haemolysis
-ve -ve -ve +ve +ve +ve

Table (7) PCR amplification of Rpt2 primer specific for M. haemolytica

Positive isolate for Rpt2 primer
Type of sample No. of samples No percentage
Nasal swab 23 13 16.0%
Blood sample 58 35 43.2%
Total 81 48 59.2%
The PCR resulted from 81 isolate

according to culture and biochemical
identification which aimed by using Rpt2
primer specific for M. haemolytica, and then
showed that 48 (59.2%) had been
successfully amplified, which included 13
from nasal cavities and 35 from the blood
(Table - 7 and figure -1). Appeared PCR
amplification (1022 base pair) primer for
Mannheimia haemolytica extracted DNA.
Lane (1): Molecular Weight Marker (10000
base pair). Lane (2, 3, 4, 5, 6, 7, 8) Note:
Positive samples (1022bp).
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Figure (1): Gel electrophoresis with ethidium bromide
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Discussion

The clinical investigation for bacterial
pneumonia that caused by Mannheimia
haemolytica in sheep from Basra governorate
by examination of 410 sheep showed that 25
heads had no clinical signs of pneumonia as
well as negative for bacteria culture, so they
concerned as control (14,15). The other 385
heads of sheep appeared signs of pneumonia,
such as: fever, coughing, polypnea,
dyspnoea, mucopurulent nasal discharge,
lacrimation, partial or complete loss of
appetite, paler of mucus membranes,
weakness, separation from the herd, decrease
milk and abnormal lung sounds, which also
recorded by many authors in relation to
bacterial pneumonia and M. haemolytica
infections in sheep (16,17). The most severe
signs were coughing (93.5%), Fever (91.4%),
abnormal lung sounds (86.2%), Polypnea and
Dyspnea (85.5%), depression (83.4%),
mucopurulent nasal discharge (81.8%)
whereas M. haemolytica mostly associated
with severe illness than other bacterial causes
of pneumonia (14, 18). However field
researchers added that the severity perhaps
depend on the severity of pathogenic agent,
stage of the disease, type of the lesion and
generalized of infection (15). Abnormal lung
sounds were heard over the auscultation area,
include crackles, wheezing and pleural
frictional rub. Crackles or moist rales are
initiated if presence of fluids or exudate in
the small bronchi, bronchioles and alveoli,
while wheezing sound or dry rales occurs
when the bronchial tubes inflamed and
narrowed (19). Moreover, frictional sound
heard due to inflammation in the pleural
cavity and the rubbing together of vesicular
and parietal pleura (2). Lungs sound may
clearly heard following dyspnea (19).
According to the bacteriological characters,
M. haemolytica in present study discovered
on blood agar as smooth round, white to grey

colonies and small area of B-type haemolysis
which agreed with (20), while on
MacConkey agar appeared in small pink and
pin point colonies as results that showed by
(21,22). Otherwise isolated bacteria taken
pink on gram stain, also short rods or
coccobacilli, as well as appeared bipolar
staining when using methylene blue stain that
have been approved in (7). The biochemical
reactions for isolated M. haemolytica
manifested by negative indole, urease and
citrate while positive for oxidase and catalase
in agreement with (7, 21).The conventional
culture and biochemical identification
revealed that from 385 pneumonic sheep
there were 81 (21 %) sheep infected with
M.haemolytica (7,14). Polymerase Chain
Reaction was aimed on those 81 isolate and
disclosed that 48 (59.2%) samples had been
successfully amplified by Rpt2 primer used
as based specific gen for M. haemolytica as
recorded in (12), also the differences between
the conventional bacterial and biochemical
identification and the PCR tool for the
diagnosis of M. haemolytica may related to
several serotypes of this bacterium (2,7,23),
more over PCR system was designed for the
detection of many virulence genes and are
often the most sensitive, rapid and specific
technology for detecting M. haemolytica
(20). PCR as a test can detect the organism
even in very small amount, and included in
many studies that reported the use of PCR
technology to identify the Mannheimia
haemolytica (12, 20, 23, 24).The present
result evidenced higher infection with M.
haemolytica in sheep than founded by (25) in
Irag, that in fact of increased virulent of
pneumonia caused by M. haemolytica was
related to many predisposing factors included
environmental factors and previous infection
(6, 26).


http://www.qu.edu.iq/journalvm/index.php/vm

QJVMS (2018) Vol. 17 No. (1) 6™ (1%t international) Scientific Conference 27-28 Sep. 2017

Al-Qadisiyah Journal of Veterinary Medicine Sciences
(P-1SSN 1818-5746/ E-ISSN 2313-4429)
www.qu.edu.ig/journalvm

References

1-Naveed, M, Javed, MT, Khan A, Krausar
Rheumatologically and bacteriological studies in
neonatal lambs with reference to neonatal lamb
mortality. Pakistan Vet. J., (1999); 19(3):127-131.

2-Radostitis OM, Gay CC, Hinchcliffe KW, Constable
PD. Veterinary Medicine. A textbook of the
diseases of cattle, sheep, goats and horses.10" ed,
WB Saunders Co.2065p. (2007).

3-Bekele T, Kasali OB, Woldeab T. Causes of lamb
morbidity and mortality in the Ethiopian
highlands. Vet Res Commun. (1992); 16:415-424.

4-Goodwin KA, Jackson R, Brown C, Davies PR,
Morris RS, Perkins NR. Pneumonic lesions in
lambs in New Zealand: patterns of prevalence and
effects on production. N Z Vet J. (2005); 53:91-
92.

5-Daniel J A, Held JE, Brake DG, Wulf DM,
Epperson WB. Evaluation of the prevalence and
onset of lung lesions and their impact on growth of
lambs. Am J Vet Res. (2006); 67:890-894.

6-Woldemeskel M, Tibbo M, Potgieter LND Ovine
progressive  pneumonia  (Maedi-Visna):  an
emerging respiratory disease of sheep in Ethiopia,”
Deutsche Tierarztliche Wochenschrift, vol. 109,
no. (2002); 11; 486-488. (English)

7-Quinn PJ, Carter ME, Markey BK, Carter GR.
Clinical veterinary microbiology, reprint Mosbhy.
(2004); 648p

8-Quinn PJ, Markey BK, Maguire D. Concise review
of veterinary microbiology, Blackwell publishing:
(2003); 46-47

9-Ewers C, Libke-Becker A, Wieler LH. Mannheimia
haemolytica and the pathogenesis of enzootic
bronchopneumonia.  Berl.  Munch  Tierarztl
Wochenschr, (2004); 117(3-4):97-115.

10-Coles EH. Veterinary clinical pathology. 4" Ed.
W.B. Sandders Co. USA: (1986); 213-219.

11-Othman RM, Ibraheim HK, Sayhood MH.
Conventional and Molecular Detection of
Pasteurella multocida in Outbreak of Respiratory
Tract Infection of Sheep and Goats in Basrah
Province: Bas. J. Vet. Res. (2014); Vol.1,
No.1:157-161.

12-Deressa A, Asfaw Y, Lubke B, Kyule MW, Terefa
G, Zessin KH. Molecular detection of Pasteurella
multocida and Mannheimia haemolytica in sheep
respiratory infections in Ethiopia. Int. J. Appl. Res.
Vet. Med., (2010); 8(2):101-108.

13-Leech NL, Barrett KC, Morgan GA. SPSS for
intermediate statistics: use and interpretation .1st
Ed. Lawrence Erlbaum Asso. USA: (2007); 20-51.

14-Aiello SE, Allen DG, Constable PD, Dart A,
Davies PR, Quessen berry Ph T, Sharma JM. The
Merck veterinary manual .11% .ed. Merck .co print:
(2010); 3324p.

15-Zaghawa A, Hassan H, EI-Sify. A Clinical and
Etiological study on respiratory affections of
sheep. Minufiya Veterinary Journal, (2010);
7(1):93-103.

16-Marru HD, Anijajo TT, Hassen AA. A study on
Ovine pneumonic pasteurellosis: Isolation and
Identification of Pasteurellae and their antibiogram
susceptibility pattern in Haramaya District, Eastern
Hararghe, Ethiopia. BMC Veterinary Research
(20): (2013); 139:239.

17-Bell S Respiratory disease in sheep 1.Differential
diagnosis and Epidemiology: Farm Animal
Practice. (2008); 30:200-207.

18-Gilmour LN, Gilmour SJ. Diagnosis of
pasteureliosis in sheep. Farm InPractice, (1985); 7:
145-149.

19-Curtis RA, Viel L, McGuirk SM, Radostitis OM,
and Harris FW.Lung sounds in Cattle, Horses,
Sheep, Goats.Can VetJ. (1986); 27(4):170-172.

20-Hawari AD, Hassawi DS, Sweiss M. Isolation and
identification of Mannheimia haemolytica and
Pasteurella multocida in sheep and goats using
biochemical tests and random amplified
polymorphic DNA (RAPD) analysis. J. Biol. Sci.,
(2008); 8(7):1251-1254

21-Tefera G, Smola J. Pasteurella haemolytica
complex of Pasteurella sensu streco as new genus
Mannheimia: Changes in taxonomy .Vet.Med.-
Czech, (2001); 46, (4):119-124.

22-Alemneh T, Tewodros A. Sheep and goats
pasteurellosis: Isolation, identification,
biochemical characterization and prevalence
determination in Fogera Woreda, Ethiopia, Journal
of Cell and Animal Biology Vol. (2016); 10(4):22-
29.

23-Heaton MP, Harhay GP, Smith TPL, Chitko-
McKown CG. Complete Closed Genome
Sequences of a Mannheimia haemolytica Serotype
Al Leukotoxin Deletion Mutant and Its Wild-Type
Parent Strain.Genome Announcements, (2015); 3
(3):417-415.

24-Kumar J, Dixit SK, Kumar R. Rapid detection of
Mannheimia haemolytica in lung tissues of sheep
and from bacterial culture. Veterinary World,
(2015); 8(9):1073-2231

25-Arslan HS Said AM. A field study of Pneumonia
in sheep with particular reference to Pasteurella
haemolytica. Iragi journal for Veterinary sciences:
(1995); 8(2):113-118.

26-Davies RL, Whittam TS, Selander RK. Sequence
diversity and molecular evolution of the
leukotoxin (1kt A) gene in bovine and ovine
strains of Mannheimia haemolytica .J. Bacterial.
(2001); 183:1394-1404.


http://www.qu.edu.iq/journalvm/index.php/vm

