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SUMMARY

This study was carried out on a total 93 serum samples of buffaloes,
they were as follow: serum samples of 56 buffaloes showing clinical signs
of Dedematous Skin Disease (0.5.D.), 25 apparently healthy in contact
buffaloes and 12 control negative buffalo-calves. Out of 56 bacteriologi-
cally examined sanguineous fluids which were collected from 0.5.D. le-
sions, 35 isolates of C. pseudotuberculpsis were recovered.

Pathogenicity test showed that all isolates (35) were pathogenic to
guinea pigs. Modified CAMP test revealed that all C. pseudotuberculosis
isolates produce phospholipase D (PLD) and all isolates showed zones of
haemolysis with diameters of 10 mm. or more. The sensitivity tests re-
vealed that tsolates were highly sensitive to trimethoprim + sulphamethox-
azole, amoxycillin, gentamicin and enrofloxacin. When ELISA was ap-
plied on the collected serum samples, 48 (85.71%) and 31 (55.36%) out of
56 {10D%) serum samples which were collected from buffaloes showed
clinical signs of O.5.D. were found positive by using concentrated exolox-
in antigen and sonicated C. pseudotuberculosis antigen respectively. 18
(72%) and 9 (36% ) out of 25 (100% ) serum samples which were collecled
from apparently healthy in contact buffaloes were found positive by using
concentraled exotoxin and sonicated C. pseudotuberculosis antigens, re-
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spectively. On the other hand, control negative buffalo-calve sera were neg-
alive when examined by using the same antigens.

INTRODUCTION

Oedematous skin disease {O.S.D.) is an endemic disease of buffaloes in
Egypt characterized by oedematous swellings at the initial site of infection
which is usually in the skin of the internal thighs, fore]imb-s, belly and
dewlap. This swelling may reach the size of a small watermelon and usual-
ly involves the regional drainage lymph nodes (Selim, 2000). It was firstly
described in Egypt by Carpano (1934), then, it was reported in different
governorates of north and south Egypt (Soliman et al., 1963; Zaghawa
and El-Gharib, 1996 and Sayed, 2001). O.8.D. causes significant eco-
nomic losses mainly, decrease in milk and meat production, low quality of

hide and highly expensive medical treatment (Shpigel et al., 1993).

Yeruham et al. (1997) and Maarouf {2003) reported that Corynebacteri-
um pseudotuberculosis is the main isolate in cases of O.8.D. of buffaloes
and treatment of these cases takes long time as the bacteri is a facultative
intracelular microorganism. Many investigators studicd the immunologi-
cal mechanism of protection against infection with C.pseudotuberculosis
as Hodgson et al. (1994) who reported that immunily against
C.pseudotuberculosis depends mainly on humoral immune response.
Meanwhile, Johnson et al. (1993) reported that protection against
C.pseudotuberculosis is a matter of cell mediated immune response. On

the other hand, Cameron et al. (1998) rcported that there is development
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of both types of immune response. The aim of this study is directed to the

following :

1- Isolation and identification of the causative agent of O.S.D.

2- Pathogenicity of C.pseudotuberculosis in guinea pigs.

3- Detection of the synergistic haemolytic activity by modified CAMP test.

4- Determination of antibiogram of the isolated C. pseudotuberculosis
strains.

5- Evaluation of the reliability of ELISA used for diagnosis of O.S.D.

MATERIALS AND METHODS

Samples:

Bacteriological samples:

Sanguineous fluids were collected from oedematous swellings of 56 buffa-
loes with lesions suspected to be O.S.D., using sterile syringes and Mac-
Cartney bottles. All samples were sent to Iab. in an ice box with a mini-
mum of delay. Isolation and identification of isolates were done according
to Koneman et al. (1992) and Quine et al. (2002).

Serum samples:

93 serum samples were collected as follows: 56 serum samples were col-
lected from buffaloes showing clinical lesions suspected to be 0.8.D., 25
serum samples were collected from apparently healthy buffaloes in con-
tact with diseased ones, and 12 control negative serum samples were col-

lected from 6 months old buffalo-calves.
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Media used for isolation of C. pseudotuberculosis:
10% sheep blood agar, tryptone soya agar and brain heart infusijon broth

with tween 80 were used.

Pathogenicity of C. pseudotuberculosis isolates:

Isolates from buffaloes suffering from O.S.D. were tested for pathogenicity
according to Cameron and Buchan (1966). 72 guinea pigs with average
weight of 250-300 gm per animal were used for detection of the virulence
of 35 isolates, 2 guinea pigs for each isolate were inoculated subcutaneous-
ly with 0.1 ml of a 10-3 dilution of a cell suspension containing 0.1 mi
packed cells per 100 ml. sterile saline solution. At the same time 2 guinea
pigs were inoculated with sterile saline solution, using the same dose and
route. Guinea pigs were kept under observation for 7 days. Postmortem ex-
amination of dead guinea pigs was carried oﬁt. Cultures on broth then on
blood agar media were made from lesions. Then incubated at 37¢c® for 24
hours. Smears were prepared from cultures, stained and examined ( Figure,
1).Catalase and other biochemical tests were done on each isolate for con-

firmation.

Modified CAMP test:

This, test was applied on 35 C. pseudotuberculosis isolates according 1o
Songer et al. (1990) using Luria-Bertani (LB) agar containing 5% sheep
blood and 10% Rhodococcus equi (R. equi) filtrate( Figure. 2).
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Antibiogram of the isolated strains: _

The antibiotic sensitivity test was done according to Finegold and
Martin (1982) using the following discs : amoxycillin (10), cefadroxil
(30), chloramphenicol (30), enrofloxacin (10), eryihromycin (15), gentami-
cin (30), oxytetracycline (30) and trimethoprim + sulphamethoxazole (1.25
+ 23.75).

Determination of minimum reacting dose (M.R.D.):

The test was carried out by inoculation of culture filtrate in skin of rabbit
according to Doty et al. (1964). ( Figure, 3). It was camcd on 5 culture fil-
terates of the isolates chosen on the bases of pathogenicity test and syner-

gistic haemolytic activity.

Enzyme linked Immunosorbent Assay (ELISA):

The test was applied on 93 collected serum samples using sonicated C.
pseudotuberculosis antigen and concentrated exotoxin antigen which were
prepared according to Maki et al. (1985) and Knight (1978), respectively.

A serum dilution was considered positive if it yielded a mean optical den-
sity (OD) of each group equal to/or greater than the cut off value (Dimitri
and Mikhail, 1996). -

Cut off value was estimated as double or more fold of the mean OD of

negative serum (Bassiri et al,, 1993).
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Preparation of hyperimmune serums:
t- Hyperimmune serum against C, pseudotuberculosis isolate. It was pre-
paréd according to Cameron and Buchan (1966). |
2- Specific antitoxin was prepared according to Doty et al. (1964).
They were used as control positive serum for ELISA.

Materials used for ELISA:

- Anti-bovine IgG peroxidase conjugate (Sigma)
- Anti-Rabbit IgG peroxidase conjugate (Sigma)
- Flate bottom microtiter plates.

- ABTS (sigmaj}.

Figure (1): Severe congestion of internal organs in guinea pigs
infected with C.pseudotuberculosis
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Figure (2): Modified CAMP test.

Figure (3): Determination of the minimum reacting dose.
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RESULTS
Table (1): Prevalence of C. pseudotuberculosis in samples suspect
to be 0.5.D.
No. of examined No. of +ve % No. of -ve %
samples
56 35 62.5 21 37.5

* The percent was calculated according 1o the number of examined samples.

Results of pathogenicity in guinea pigs:

67 of the infected guinea pigs died while 3 guinea pigs and the control
ones survived and were sacrificed after 7 dayﬁ, then postmortem lesions
were recorded as follows :

All infected guinea pigs showed local oedema and abscesses with different_
sizes at the inoculation sites, congestion of livers, spleens and prefemoral
lymph nodes. Orchitis in 19 of them. Lungs were congested and hepatized.
Hearts and kidneys were pale in colour. Congestion of the internal organs
was mild in 3 sacrificed guinea pigs. Isolation and identification of C.

pseudotuberculosis from the inoculation sites and affected lesions was

done.
r

Results of Modified CAMP test:

All isolates showed zones of haecmolysis with diameter of 10mm. or more.
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Results of minimum reacting dose (MR} in skin ol rabbits.
It was 320 M.R.D. it 3 isolates and 640 M.R.D. in 2 isolates. One isolate
with 640 M.R.D. was uscd for preparation of ELISA antigens.

TFable (2): Antibiogram of the isolated strains.

Sensitivity
Antibiotic disc used
. .. Modecrately
(mg/disc} Sensitive sensitive Resistant

Amoxycillin (10) No. 30 3 2
% 85.7 8.6 5.7

Cefadroxil (30) No. 1 5 29
% 2.9 14.3 §2.9

Chloramphenicol (30 | No. 0 0 35
% 0.0 0.0 100

Enrofloxacin (13) No. 26 5 4
% 74.3 14.3 114

Erythromycin (15) No. 2 9 24
.z 5.7 257 08.6

Gentamicin (30) | No. 28 4 | 3
% 80.0 11.4 8.6

Oxytetracycline (303 { No. 4 12 19
Yo it4 343 54.3

Trimethoprim + No. 31 4 0
Suiphamethoxazole %o 88.6 11.4 0.0
(1.25+23.75)

The percent was calculated according to the total number of isclates (35).
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Table (3). Rasul t< of ELISA on buffaloes sera, using conc. exotoxin antigen.

Total Total
Serum samples from | Tigey e 1 M8 | 146 {13 L Ues | 1128 | 11256 | 1512 | 11024
No. +ve -ve
1 Buffaloes showing F-E" 36 3 6 10 15 9 5 - 48 8
chinical lesicns of 0.S.D. | % 100 ¢+ 536 (1071 1785 2679 ¢ 1607 | 892 - - | 8571 1429
2. Apparently healthyim | No. 55 3 7 5 3 - - 18 7
X
contact buffaloes. Y% 100 12 pid 20 12 10 1 280 c,?,
oL
0
3. Control negative No. | 12 - - - - 12
buffalo-caives % 1 100 | - - - - - | 100
Control + ve serum. 111024

061

* The percent was calculated according to the total numiber of each
* The mean optical density of control negative serum was 0,133

* Sensitivity in relation to group 1& 2 was 81.48%.
* Specificity i relation to group 1& 2 was 18.51%.

* Sensitivity in relation to group 3 was 0 0%.
* Specificity in relation to group 3 was 100%.




Table (4). Resuits of ELISA on buffaloes sera, using sonicated C. pseudotuberculosis antigen.

Using of The ELISA ...

Total Total
Serum samples from  Titer 14 | 18 | 146 | 132 | 164 § 17128 | 1256 | 1/S12 | 1/1024

No, ; +ve | -ve
1. Buffaloes showing No. | 56 - 4 - 8 6 5 5 3 1l PA]
clinical lesions of 0.5D. 1 % | 100 714 ] - 11429710711 893 | 893 | 536 | - [5536 | 464
2. Apparently healthyin | No. [ 25 2 1 1 1 3 - l 9 16
contact buffaloes. % | 100 8 4 4 4 12 - 4 - 6 | 64
3. Control negative Ne. 12 - - - - 040 12
buffalo-calves % | 100 - - 100
Control + ve serum. 1/512

¥ The percent was caiculated according to the total nurber of each.
* The mean optical density of control negative serum was 0.129

¥ Sensitivity i relation to group 1& 2 was 49.38%.
* Specificity in Felation to group 1& 2 was 50.62%.

¥ Sensitivity in retation to group 3 was 0.0%.
* Specificity in relation to group 3 was 100%.
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DISCUSSION

O.S.D. is a seasonal disease, appears often 1o sunmwer and ciauses sever ec-
onomiv losses through low quality of hide. decrease in meat and milk pro-

duction as well as long course of treatment (Eftat, 1995).

C. pseudotuberculosis was considered the main actiologic agent ot O.8.D.
causing recurrent outbreaks among buftiloes in Egvpt (Zaki, 1999}, since.

it survives for long periods in soil contaminated by pus (Knight, 1969).

Out of 56 examined bacteriological samples collected from oedematous
swellings in buffaloes, 35 (62.5%) isolates of C.psendotuberculosis were
recovered as showed from data in Table (1), While Zaki (1999) recovered
C. pseudotuberculosis isolates with a percentage 41.5% from O.S.D. le-
s10n~ 11 buffaloes. Moreover, Maarouf (2003) found thit the incidence of
isoletion of C. pseudotuberculosis was 100% in buffaloes suffered from
0.8 D. symiptoms and reported that C. pseudotuberculosis 15 the main
isolute in cases of O.5.D. in buffaloes. The bacterioiogi'cull_\' negative sam-
plos for C. pseudotuberculosis were 21 (37.360). this muy be resulted trom

that the animals were under therapeutic treatment.

The postmortem lesions after infection of guinea pigs come in accordance
v ith those obtained by Galila (1998) who stated that. intected guinea pigs
showed abscesses at the site of inoculation with congestion of the internal
organs. Mean while, Maarouf (2003) reported that all C. pseudotubercu-

losis isolates were pathogenic.
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Modified CAMP test is used for the detection of the PLD production by C.
pseudotuberculosis isolates, this was allowed by detection of synergistic
haemolytic activity of PLD of C. pseudotuberculosis which is an impor-
tant feature of the organism with phospholipase C of Rhodococcus equi.
All isolates in this study showed zones of haemolysis with diaméters of 10
mm, or more. This result agree with Egen et al. (1989) who suggested that
the synergistic haemolytic assay is at least predictive for ibe presence of
PLD activity, and they mentioned that all known isolates of
C.pseudotuberculosis produce a toxic PLD that lyse sheep RBCs in syner-

gy with R. equi filterate.

It was noticed that there was a correlation between the diameter of the
haemolytic zone resulted from synergistic haemolysis for cach isolate and
its virulence in guinea pigs, since, guinea pigs died quickly with pro-

nounced signs of toxaemia as the diameter of haemolytic zone increase.

Antibiogram of 8 chemotherapeutic agents on 35 isolates from buffaloes
suffered from O.S.D. were presented in Table (2) all isolates were com-
pietely resistant to chloramphenicol. There were differences in isolates sus-
ceptibilities and zones of inhibition to different chemotherapeutic agents.
All isolates were sensitive to trimethoprim + sulphamethoxazole, amoxy-
cillin. gentamicin and enrofloxacine. It was clear that many isolates
showed resistant to many antibiotics, this may be attributed to wiong dose,
duration of drugs and route of administration or plasmid resistant. The ob-

tained results coincided to large extent with that of Selim et al. (1998) who
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recognized that all Gram positive isolates were sensitive to penicillin, enro-
floxacin, ampicillin, flumequine, erythromycin and trimethoprim + sul-
phamethoxazole. Also, nearly similar results were obtained by Abou-Zaid
and Hammam (1994) and Sayed (2601).

The obtained results coincided with Barakat et al. (1980) who measured

toxin potency by the minimal reacting dose in rabbits.

Results iHustrated in Table (3) showed results of ELISA on buffajoes sera,
using conc. exotoxin antigen. It was clear that serum samples collecied
from buffaloes showed clinical symptoms of 0.S.DD. gave the highest posi-
tive result which was 48 (85.71%), followed by serum samples collected
from apparently healthy in contact buffaloes, it was 18 (72%), while serum
samples of the control negative buffalo-calves were completely negative.
The seronegative serum samples were 8 (14.29%) collected from buffaloes
showed clinical signs of O.5.D. may be attributed 1o the interval between
exposure to infection and time of collecting samples (E}-Seedy et al.,
2005). While seropositive serum samples collected from apparently
healthy in contact buffaloes, these animals may be in the incubation peri-
od. taked subclinical infection and self cured due to immune status of the
infected animal, age, route and extent of exposure or previously diseased

with 0.5.D.

This suggestion come in agreement with that of El-Seedy et al. (2005}

who mentioned that there is inter-host variability including the age and
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immune status of the infected animal, the route and extent of exposure to
the pathogen. Also, this explained why the control negative buffalo-calves
were seronegative, due to age and immune status of animal. The sensitivity
of the test in relation to the diseased and incontact apparently healthy buf- -
faloes was 81.48%, this godd sensitivity in detecting antitoxirs, while
specificity of the test was 18.51%, this is very poor in detecting absence of '
antitoxins thus, ELISA using conc. exotoxine could be used to say that a

seropositive animal has the disease, but the reverse is not true.

The sensitivity of the test in relation to the control negative buffalo-calves
was 0.0% while specificity was 100%, this excellent specificity could be
used to say that a seronegative animal has not the disease. This means that
the test using conc. exotoxin antigen could be used with reasonable accura-

cy to evaluate the seropositive animals and seronegative ones also.

The result given in Table (4) showed results of ELISA on buffaloes sera,
using sonicated C. pseudotuberculosis antigen, the incidence of seroposi-
tive samples in clinically diseased buffaloes with O.S.D., apparently
healthy in contact buffaloes and control negative buffalo-calves were
55.36%, 36.00% and 0.0% respectively. These low results may be attribut-
ed to the unidentified strain differences may exist between isolatés of C.
pseudotuberculosis causing disease and the standard strain that was used
as a source of antigens (Takai et al., 1987). The scnsitivit-y of the test in
relation to the diseased and apparently healthy in contact buffaloes was

49.38% with specificity 50.62%. while, sensitivity in relation to control
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negative buffalo-calves was 0.0% and specificity was 100%. This poor
sensitivity in detecting antibodies for C. pseudotuberculosis organisms,
also the test has poor specificity. While, specificity of the test in relation to
control negative buffalo-calves was 100%, this excellent specificity could
be used to say that a seronegative animal has not the disease, but the re-

verse is not true,

Many investigators concerned with ELISA as a method used for detection
of animals infected with C. pseudotuberculosis as Dercksen et al. (2000)
who used cell wall antigens or toxin antigen in ELISA, the sensitivity was
(94 + 3%) and the specificity was (98 + 1%) for diagnosis of C. pseudotu-
berculosis infection. They added that ELISA will now be tested for use in
eradication and control programmes. Moreover, KaBa et al. (2001) who
used a bacterial whole cell extract as solid-phase antigen in ELISA for the
diagnosis of C. pseudotuberculosis infections, they proved the reliability
of ELISA for the detection of infection. Mean while, El-Seedy et al.
(2005) applied an ELISA for detection of antibodies directed against so-

matic and PLD antigens.

It could be concluded that, on the bases of our resulis. we believe that an
ELISA using conc. exotoxin must now used for rapid detection of discased
animals with O.S.D. specially those are bacteriologicaly negative. And we
will be carefull in case of seronegative cases. we musl take another serum
sample with a week interval. Separation of buffaloes affected with O.S.D.
clinical signs and following hygienic measures with rapid treatment by the

drug of choice are recommended to void outbreaks.
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