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ABSTRACT:

Corynebacterium pseudotuberculosis (C. pseudotuberculosis) 1s the etiologic agent of caseous lympha-
denitis. It is a serious, economically important disease for sheep production. This study was carried out on
762 sheep reared in private flocks (616 females and 146 males) with different ages at different localities in
Assiut Governorate. The prevalence of the disease In sheep was 22.7% on the basis of clinical signs and
20.1% on the basis of bacteriological examination. The disease prevalence was significantly higher in fe-
males' sheep (25.3%) than that in males (11.6%). Caseous Iymphadenitis was highly significantly different
among age groups. The high prevalence of caseous Iymphadenitis was recorded in sheep of 1-2 years old
(37.34%), followed by animals of 2-3 years old (25.77%) and the low prevalence was in sheep under one year
old (8.33%), this may be due to occurrence of maternal antibodies from colostrum. Parotid lymph nodes were
the most common affected lymph node (11.81%), followed by superficial cervical lymph nodes (7.87%), while
prefemoral lymph node was less affected (0.39%). The superficial lymph nodes of the anterior body half
showed the highest rate of infection than the posterior body half. ¢ pseudotuberculosis was the main
causative agent of caseous lymphadenitis in sheep, where it was isolated either in pure form or in combina-
tion with Staph. aureus from 142 cases (82.1%) and 7 cases (4%) of the clinically infected sheep, respectively.
On the other hand Staph. aursus was isolated as a sole pathogen from 4 cases representing 2.3%. All iso-
lated strains of £, pseudotuberculosis were highly virulent to Guinea pigs and 97.3% of them were nitrate
reductlon negative. z vitro antimicrobial susceptibility test of £. pseudotuberculosis strains showed that
Enrofloxacin and Ciprofloxacin had strong inhibitory effect on the isolates, while the most strains were
highly resistant to Lincomycin, Streptomycin, Amoxyicilin and Penicillin. From the obtained results, it can
be concluded that £, pseudotuberculosisis the main causative agent of caseous lymphadenitis in sheep. The
superficial lymph nodes of the anterior body haif show the highest rate of Infection than the posterior body
half. Enrofloxacin and Ciprofloxacin are the most effective drugs during in vitrotests.

by Corynebacterium pseudotuberculosis  (C.

INTRODUCTION:

Caseous lymphadenitis is a worldwide
chronic infectious disease of small ruminants
characterized by formation of pyogranulomas
mainly in superficial lymph nodes and rarely in
visceral lymph nodes and organs (Baird and

Fontaine, 2007). Caseous lymphadenitis caused

pseudotuberculosis), which can be transmitted
by contamination of skin wounds, but can also
be acquired by penetration of intact skin, inges-
tion and probably through inhalation (Radostits
et al., 2007). Shearing and abrasions appeared
to play an important role in spreading of the
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disease among animals (Al-Gaabary e al,
2010). The presence of abscesses in superficial
lymph nodes is highly suggestive for caseous
lymphadenitis particularly if several animals in
a group are similarly affected. Confirmatory
diagnosis of the disease is mainly based on cul-
ture and identification of C. pseudotuberculosis
(Baird and Fontaine, 2007).

Economic losses resulting from caseous
lymphadenitis are reflected in carcass condem-
nation, decline in wool production and death of
severely affected sheep and perhaps decreased
reproductive performance resulting from thin
ewe syndrome. These economic losses are so
severe in the disseminated visceral form due to
extensive internal abscesses (Standford ef al.,
1998; Baird and Fontaine, 2007). Also, caseous
lymphadenitis can become a public health prob-
lem as it is a zoonosis (Jain- Lambert ef al.,
2006).

The aim of the present study was carried
out to estimate the prevalence of caseous lym-
phadenitis in sheep and the distribution of the
lesions in superficial lymph nodes and to inves-
tigate the bacterial agents causing the disease.
Also to study the virulence and pathogenicity to
Guinea-pigs as well as in vitro antibiogram to

the local isolates.
MATERIAL AND METHODS:
Field Animals:

A total of 762 sheep reared in private flocks
(616 female and 146 male) of different ages, at
different localities in Assiut Governorate, were
subjected to clinical examination with special
attention to superficial lymph nodes and bacte-
riological examination for caseous lymphadeni-
tis.
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Bacteriological examination:

The samples from each lesion were collected
cither by aspiration from closed lesions or via
cotton swabs from the pyogenic membrane of
the opened lesions. All samples were taken un-
der complete aseptic condition and used for iso-
lation of the causative agent. The samples were
sawn in 10% serum broth for 24 hours at 37° as
this procedure resulted in enrichment of culture
and made primary isolation much easier (Mo-
stafa, et al, 1973), then subculture on 10%
sheep blood agar, MacConkey’s agar which in-
cubated at 37° for 24 hours. The characteristic
colonial appearance of Corynebacterium pseudo-
tuberculosis on blood agar plates were selected
and transferred to slants of nutrient agar and
incubated at 37° for 24 hours. The resulting
colonies were subjected to catalase test, Gram’s
staining, nitrate reduction, urease, gelatin lique-
faction test, as well as fermentation of the fol-
Jowing sugars: glucose, sucrose and maltose ac-
cording to the method described by Quinn ef al.
(1994).

Experimental animals' inoculation:

Ten male Guinea pigs about 250-350 g. bedy
weight were used for determination of its
pathogenicity as well as reisolation of C. pseudo-
tuberculosis. Eight of them were injected intra-
muscularly with overnight incubated culture
broth of the isolated C. pseudotuberculosis in
the hind limb with single dose of 1 ml bacterial
(10" CFU/ml) according to El-Far (1976). The
other two male Guinea pigs were injected with
normal saline (control negative). The injected
Guinea pigs were checked daily up to 9 days
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and reisolations of the inoculated strain were

done from lesions.

Antibiogram:

Antibiogram of 54 recovered isolates of C.
pseudotuberculosis were tested using antimicro-
bial susceptibility testing by disc diffusion stan-
dard technique according to Quinn ez al. (1994).
The isolated strains were tested against 13 an-
timicrobial agents (Amoxyicilin 10 pg, Cefo-
taxime 30 pg, Cephalexin 30 pg, Ciprofloxacin §
ng, Doxycycline 30 pg, Enrofloxacin 5 pg, Gen-
tamicin 10 pg, Lincomycin 2 pg, Neomycin 30
ng, Oxytetracycline 30 pg, Penicillin 10 U,
Streptomycinl0 pg and  Trimethoprim-
Sulfamethoxazole 25 pg), (Bioanalyse-Turkey).
Statistical analysis was done using Chi-square
by SPSS, 2005 program (Statistical Package for

Social Sciences for Windows Release 14.0.0.).

RESULTS:

Detailed obtained results were illustrated in
Tables (1-5).

Clinical signs:

The clinical signs of caseous lymphadenitis

were in the form of enlargement of one or more

superficial lymph node and abscessation of af-

fected lymph nodes which either opened or

closed (Figs. 1& 2) and the wool over the lesions

was lost in some cases (Fig. 3).

Pathogenicity:

Two inoculated Guinea pigs with over-

night incubated culture broth of the isolated C.

pseudotuberculosis died within 48 hours. Oe-

dema at the site of the inoculation and internal

organs and no abscess was developed. The other

six Guinea pigs died within 2-5 days, these in-

jected Guinea pigs showed abscesses at site of

inoculation and congestion of internal organs

and small abscesses in liver and spleen. C. pseu-

dotuberculosis reisolated from the site of inocu-

lation, prefermoral lymph node and abscesses in

the internal organs. The two control negative

Guinea pigs were not affected.

Table 1 : The prevalence of the caseous lymphadenitis in the examined sheep

: o Bacteriological +ve from | Bacteriological +ve from
E::ir:::lesd Sext* Clinically affected sheep affacted shseu e St
No. % No. Yo No. %
Q

Sheep (N= 616) 156 253 141 90.4 141 229
(N=762) 3 7 2
(N=146) 17 11.6 12 0.6 12 8.

Total 762 173 22.7 153 88.4 153 20.1

**Highly significant statistical variations ¥’ =12.588 p<0.001
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Table 2 : Prevalence of caseous lymphadenitis in relation to age in the examined sheep

o : Infected sheep
Age group No. of the examined No. %
<1 year old 72 6 8.33
1-2 year old 241 90 37.34
2-3 year old 163 42 25.77
3-4 year old 137 22 16.06
> 4 year old 149 13 8.72
Total 762 173 22.70
**Highly significant statistical variations f =58.82 p<0.0003

Table 3 : Distribution of the affected superficial lymph nodes in the examined sheep (No. = 762)

" it oa Unilateral bac- . T Bilateral bacte- Total affected
Unilateral clini- teriologically Bllutevsl clini- riologicall lymph nodes in
Lymph node cally affected 8! cally affected il S s
positive positive examined cases
No. % No. % No. %e No. % No. %
Parotid 85 1i.16 gl 10.11 5 0.66 3 0.39 920 11.81
Superficial cervical 58 7.61 51 6.69 2 0.26 2 0.26 60 7.87
Mandibular 20 2.63 17 2.23 ] 0 0 0 20 2.63
Prefemoral 3 0.93 3 0.39 0 0 0 0 3 0.39
Total 166 21.79 148 19.42 7 0.92 5 0.65 173 231

Table 4 :Bacteriological examination and bacterial isolates from the clinically affected sheep (N =173)

Nitrate reduction test of
Bacteriological Bacterial isolates C, seudotuberculosis
(N=149)
i ~ . +ve =V
No.( ¥e) m No. ire) % Pure forms Mixed forms an )% Nof e)%
C. pseudotuberculosis C. pseudotuberculosis
153 88.4 20 11.6 142 (82.1%) with Staph. Aureus 145 | 973 | 4 27
Staph, Aureus 4 (2.3%) 7 (4%)

Table 5 : In vitro antimicrobial sensitivity of 54 strains of C. pseudotuberculosis isolated from sheep
affected with caseous lymphadenitis

_— ; Conc. Resistant Intermediate Susceptible
SRR Perdisc | No. | % | No. | % | No. | %
Amoxyicilin 10 pg 48 88.9 3 5.6 3 5.6
Cefotaxime 30 pg 39 72.2 3 5.6 12 222
Cephalexin 30 pg 39 o ¥ 6 11.1 9 16.7
Ciprofloxacin 5ng 0 0 3 5.6 51 94.4
Doxycycline 30 pg 15 27.8 0 0 39 72.2
Enrofloxacin Snug 0 0 0 0 54 100
Gentamicin 10 pg 6 11.1 3 5.6 45 83.3

Lincomycin 2ug 54 100 0 0 0 0
Neomycin 30 png 15 27.8 0 0 39 722
Oxytetracycline 30 pg 18 33.3 0 0 36 66.7
Penicillin 10U 33 61.1 15 27.8 6 11.1
Streptomycin 10 pg 49 90.7 0 0 5 9.3
Trimethoprim-Sulfamethoxazole 25 pg 33 61.1 3 5.6 18 333
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Fig.2: lee sheep four years old showing
enlargement of the parotid lymph node
infected with caseous lymphadenitis

Fig. 1 : Male sheep eight month old showing
enlargement of the mandibular lymph node
infected with caseous lymphadenitis

Fig. 3 : Male sheep one year old showing enlargement
of the superficial cervical lymph node infected
with caseous lymphadenitis, notice loss
of wool over the affected area
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DISCUSSION:

Corynebacterium pseudotuberculosis is the
etiologic agent of caseous lymphadenitis, which
is a serious, economically important problem
for sheep production (Guimaries ef al., 2009).

Concerning the clinical picture of examined
sheep, the disease was appeared in the form of
enlargement of one or more superficial lymph
node and abscessation of the affected superficial
lymph nodes with loss of the wool over the le-
sion. Previous records were registered by Zai-
toun and Ali (1999) and Al-Gaabary ef al
(2009).

As shown in Table (1) the prevalence of cas-
eous lymphadenitis in examined sheep was
22.7% on the basis of clinical signs and 20.1%
on the basis of bacteriological examination.
Similar rates were reported by Zaitoun and Ali
(1999) 20%; Paton ef al. (2003) 26% and Al-
Gaabary e al. (2009) 23.33%. High rates (30.17
and 39.13%) were reported by Zaitoun and
Bayoumi (1994) and Zaitoun et al. (2009), re-
spectively, while low rates were reported by
Mubarak e al. (1999) 6.78%; Maarouf and
Enas (2008) 7.1% and Al-Gaabary and El-
Sheikh (2002) 13.36%. The variations in the
disease frequency between different studies may
be attributed to the differences in the manage-
ment systems and climatic conditions in each
study where, the viability of the causative or-
ganism in the contaminated environment is
greatly affected by ambient temperature. Also,
it may be attributed to the endemic nature of
the disease which leading to a variation in ani-

mal immunity or the degree of its susceptibility,
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in addition to the varied locality or habitat in
which animals live (Al-Gaabary et al., 2009).

In the present work the prevalence of cas-
eous lymphadenitis was significantly higher
(P<0.001) in females sheep (25.3%) than that in
males (11.6%), Table (1). Similar results were
obtained by Nadim and Farid (1973) and Al-
Gaabary et al. (2009). While Zaitoun and Ali
(1999) mentioned that the male sheep were ap-
parently more susceptible to C. pseudotubercu-
losis than females. On the other hand, the re-
sults obtained by Seddik er al (1983) and Zai-
toun and Bayoumi (1994) reported that there
was no significant difference in the susceptibility
of male and female sheep to C. pseudotuberculo-
sis. This may ascribed to the unbalanced ratio
between females and males sheep of the investi-
gated flocks, the rams take more attention in the
herds and the age of the most males in the pre-
sent work was over three years old and build up
of acquired immunity.

Concerning age predisposition in the pre-
sent study, caseous lymphadenitis was highly
significantly different (P<0.0003) among age
groups, Table (2). Higher prevalence was re-
corded in the sheep of age group from 1-2 years
old (37.34%), followed by animals of age group
2-3 years old and age group 3-4 years old (25.77
& 16.06%, respectively). The age group under
one year old of examined sheep was the lowest
rate (8.33%). Similar results were obtained by
Zaitoun and Ali (1999); O Reilly er al. (2008);
Guimaries ef al. (2009) and Al-Gaabary ef al
(2009). On the contrary different results were
recorded by Al-Gaabary and El-Sheikh (2002).
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The obtained results may be attributed to the
fact that the prevalence of caseous lymphadeni-
tis increases along with the progress in animals
age, where becoming older means more expo-
sure to risk factors as shearing. Higher preva-
lence of the disease in age groups 1-2 and 2-3
years old was indicative of losing maternal im-
munity and long contact of these groups with
pus material. Diminution of infection rate after
four years may be ascribing to build up of ac-
quired immunity, Zaitoun and Bayoumi (1994).

The lower prevalence of caseous lymphade-
nitis in sheep under one year old in the present
work may due to maternal antibodies from co-
lostrum, Al-Gaabary er al. (2009). The limited
number of affected lambs can attributed to the
fact that the disease usually progresses slowly
and therefore the lesions are mainly detected in
adult animals (Severini et al., 2003).

In the present study the obtained results
(Table, 3) revealed that parotid lymph node was
the most common affected lymph node followed
by superficial cervical lymph node, while pre-
femoral lymph node was less affected. The su-
perficial lymph node of the anterior body haif
was the most commonly affected with caseous
lymphadenitis than the posterior body half. The
same results were obtained by Mubarak ef al.
(1999) and Al-Gaabary ef al. (2009). These re-
sults disagree with that obtained by Zaitoun and
Bayoumi (1994); Abd EI-Ghani ef al. (1998) and
Zaitoun and Ali (1999). Zaitoun er al (2009)
noticed that the most prominent enlarged lymph
nodes of the examined sheep were prescapular

lymph nodes. The highest percentage of parotid
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lymph node infection give an indication that
ingestion, shearing practices or head butting
have a considerable role in transmission of cas-
eous lymphadenitis in sheep (Al-Gaabary ef al.,
2009).

In the present study bacteriological exami-
nation, Table (4) showing that out of 173 sheep,
showing typical lesions of caseous lymphadeni-
tis, 153 cases were positive for bacterial isolation
representing 88.4% and C. pseudotuberculosis
was isolated from 149 cases (86.13%) from the
infected sheep. C. pseudotuberculosis was iso-
lated either in pure form or in combination
form with Staph. aureus from 142 cases (82.1%)
and 7 cases (4%) of the infected sheep, respec-
tively. While Staph. aureus was isolated as a sole
pathogen from 4 cases representing 2.3%. The
obtained results indicated that C. pseudotuber-
culosis is the main causative agents of caseous
lymphadenitis in sheep. Similar repots were
previously reported (Abd EI-Ghani ef al., 1998;
Basma et al., 2003; Dorella er al., 2006; Belchior
et al., 2007; Fontaine and Baird, 2008; Maarouf
and Enas, 2008; and Zaitoun er al, 2009). C.
pseudotuberculosis was detected in 90.07% of
clinically infected sheep (Al-Gaabary er al,
2009). In present work failure for bacterial iso-
lation was detected from 20 (11.6%) of the dis-
eased sheep. Failure of bacterial isolation from
infected sheep with caseous lymphadenitis was
5.5% (Zaitoun et al., 2009). It is possible to iso-
late the organism from lesions of all cases af-
fected with caseous lymphadenitis, although the
number of viable bacteria present in chronic

abscess may be low and apparently sterile le-
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sions are occasionally encountered (Baird and
Fontaine, 2007). The defense mechanism of C.
pseudotuberculosis prevents the organism from
being isolated in all bacteriology cultures, (Ra-
dostits ef al. 2007).

C. pseudotuberculosis is grouped in two dif-
ferent biotypes (serotypes) which differ from
each other biochemically, serologically and epi-
demiologically. The most common feature of
variation is the ability of serotype I to reduce
nitrate to nitrite and failure of serotype 11 to do
that (Quinn ef al., 1994). C. pseudotuberculosis
strains isolated from small ruminants generally
do not reduce nitrate (Williamson, 2001 and
Zaitoun ef al., 2009). In the present study 97.3%
of the isolated strains of C. pseudotuberculosis
were nitrate reduction negative, (Table 4).

Resistance of C. pseudotuberculosis to anti-
biotics and its strenuous perseverance in the
environment, associate with difficulty in detect-
ing infected animals, make caseous lymphadeni-
tis hard to eradicate (Williamson, 2001). In pre-
sent work in vifro antimicrobial sensitivity test
of C. pseudotuberculosis strains isolated from
infected sheep revealed that Enrofloxacin and
Ciprofloxacin had strong inhibitory effect on
the tested isolates (100% and 94.4%, respec-
tively), Table (5). These results go in parallel
with that obtained by Amany and Hala (2008).
The most strains were highly resistant to Lin-
comycin, Streptomycin, Amoxyicilin and Peni-
cillin, Similar results mentioned by Basma,
Shalaby ef al. (2003). All isolated strains of C.
pseudotuberculosis were Streptomycin resistant
(Zaitoun and Ali, 1999). Garg er al. (1985) and
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Pepin ef al. (1989) reported strains of C. pseudo-
tuberculosis were strongly resistant to Penicillin
and Streptomycin and susceptible to Neomycin.
On the other hand all tested strains of C. pseu-
dotuberculosis were completely sensitive to
Penicillin-G (Abd El-Ghani et al., 1998), while it
was highly sensitive to Amoxicillin, Rifamycin
and Gentamicin (Maarouf and Enas, 2008).

Concerning to the pathogenicity and
toxogenic action of the isolated C. pseudotuber-
culosis strains to Guinea pigs abscesses were
developed either at the site of inoculation or
paranchymatous organs, in addition to death of
the all inoculated Guinea pigs within 2-5 days
post inoculation. The same results were ob-
tained by Dorella ef al., (2006) and Maarouf and
Enas (2008).

From the obtained results, it can be con-
cluded that C. pseudotuberculosis is the main
causative agent of caseous lymphadenitis in
sheep. The superficial lymph nodes of the ante-
rior body half show the highest rate of infection
than the posterior body half. Enrofloxacin and
Ciprofloxacin are the most drugs of choice for

caseous lymphadenitis.
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