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SUMMARY

pacteriological examination was carried out on
35 fecal samples and 95 nasal swabs collected
jrom buffalo calves suffered from diarrhea and
pspiratory manifestation as well as 50 apparently
pealthy buffalo calves aged from 1 day up to 2
ponths old. The obtained results revealed the iso-
ltion of 6 strains of Klebsiella species from
kealthy buffalo calves while 14 isolates of Kleb-
siella sp. were recovered from buffalo calves suf-
fered from respiratory manifestation and 18 iso-
btes from diarrhoeic buffalo calves. All isolates
were identified as K. pneumoniae subsp pneu-
moniae , K. pneumoniae subsp ozaenae and K.
exytoca. The palhogenicity and virulence of dif-
ferent Klebsiella isolates were studied in mice.
The study proved that Klebsiella isolates causing
mortality rates ranged from 30% up to 80% after
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intramuscular , subcutaneous and oral routes of
infection in mice and death occur usually be-
tween day 4 and 21 post infection. This study
suggested that the use of ELISA for detection of
antibody titre in mice using LPS as coated anti-
gen revealed its efficacy in detection of klebsiella
infection and cross reactions and it was highly
sensitive and specific enough for extensive evalu-

ation in the field.

INTRODUCTION

In Egypt, buffaloes are considered as an impor-
tant animals among livestock. They posses high
efficiency in converting the poor ranges to meat
and milk. In addition to their ability to live under
a variety of intensive and extensive management

conditions.
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" The genus Klebsiella is a member of family
Enterobacteriaceae. It is non-motile, rod shaped ,
gram negative bacteria with a prominent polysac-
charides capsule. Serotypes are based on the
structural variability of the capsular polysaccha-
rides (K antigen) and lipopolysaccharides (O an-
tigen) (Mezyed, 2005). Klebsiella

found widely throughout nature and are often

species are

found as part of normal flora of the gastrointesti-
nal tract, respiratory tract and skin of animals
(Umeh and Berkowitz, 2004).

Typically, Klebsiella are opportunistic pathogen,
infections are nosocomial and can give rise to se-
vere diseases such as pneumonia , urinary tract
infections, diarrhea and mastitis . The lipopoly-
saccharides (LPS) are a major structural compo-
nent of the outer cell membrane. LPS causes
macrophage cytotoxicity and intensive cell dam-
‘age (Farber et al., 1990 and Emery et al., 1991).
In addition LPS plays an important role in the vir-
‘Ulence of the bacterium based on its antiphago-

cytic and endotoxin properties (Salman , 2003).

The importance in Klebsiella species specially
Klebsiella pneumoniae as a health risk affecting
animals and human encouraged out the current
study to throw lights on the following objects:
‘ isolation and identification of Klebsiella species
from either apparently healthy and diseased buf-
falo calves ; detection of the pathogenicity and
LDs of Klebsiella isolates ; screening of the iso-

lates for the production of endotoxin (LPS) by
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SDS-PAGE and the antimicrobial susceptibility
of the recovered isolates to different antibacterial

agents was also done.

MATERIALS AND METHODS.

Bacterial examination:

Bacteriological examination was carried out on 95
fecal samples and 95 nasal swabs collected from
buffalo calves suffered from diarrhea and respira-
tory manifestation in addition to, 50 apparently
healthy buffalo calves from Sed’s station (Beni-
Seuf Governorate) during the period from August

2006 up to February 2007.

All collected samples were cultured into nutricnt‘
broth for 24 hrs at 37°C, then an inoculum was
transferred onto MacConkey bile salt agar, Eosin
methylene blue agar and Hektoen enteric agar

plates.

All inoculated plates were incubated aerobically
for 24-48 hrs at 37°C. Smears from these Suspect-
ed mucoid colonies were stained with Gramis
method and stained by Indian ink to reveal the
presence of capsules. Pure cultures of the suspect-
ed colonies were identified morphologically, cul-
turally and biochemically according to Collee et
al. (1994) and Koneman et al. (1997).

Experimental infection:
Mice were used as experimental animals for stud-
ying the pathogenicity of the isolated strains of

Klebsiella  species. Preparation of the tested
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NS Was done according to Gradwhol (1956)
pd Barrow (1992) as follows: twenty four hours
Jpure culture of each of the tested Klebsiella
gcies namely: Klebsiella  pneumoniae subsp
ﬁ,..«:S:::.aa.. Klebsiella  pnewmoniae  subsp
gaenae and Klebsiella oxytoca were suspended
gparately in sterile saline solution . Using Mac-
farland opacity tube No “ 2 “ corresponding to

109 viable organisms per ml. was prepared.

for this purpose, 10 mice were used in each
group , every mice received 0.25 ml of each test-
ed organisms either Klebsiella  pneumoniae
subsp  pneumoniae , Klebsiella pneumoniae
subsp  ozaenae or Klebsiella oxytoca by differ-
ent routes of inoculation (I/M, S/C and orally )
and 10 animals were used non infected and kept

as control.

The infected animals were observed daily up to
21 days to record their general health condition,
clinical signs. Post mortem examinations were
performed on dead cases. Bacteriological re-
isolation of Klebsiella species was attempted

among the internal organs of dead mice.

Extraction and purification of LPS of
Klebsiella pneumoniae

Extraction and purification of endotoxin from
Klebsiella pneumoniae were performed accord-
ing to Qureshi and Takayama (1982) and Barrow
(1992) and the purity was checked up by SDS-
PAGE according to Sambrook et al. (1989).
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Estimation of the mean lethal dose (LDgg) for
LPS:

The LDs for the extracted LPS was determined
by IV injection in Swiss white mice as described
by Lynn and Collahan (1976). 8 groups (10 mice
each) were used for each isolates. Various con-
centrations of LPS were diluted in PBS (ranged

from 300-1000 ng /ml). The mean lethal dose
LDsg was calculated within 3 days.

Antiserum against Klebsiella (Obied et al.,
1996):

The cells were grown in brain heart infusion
broth for 18 hr and washed three times with phos-
phate buffered saline pH 7.2 and finally suspend-
ed to a concentration of 108 cell ml-1 in PBS con-
taining 0.5 % formalin. The suspension was
emulsified in an equaled volume of freund's com-
plete adjuvant and 1 ml injected S/C in NewZae-
land rabbits . The booster dose was given on day
14 followed by another dose at day 21. The ani-
mals were bled out at day 28 and the serum sep-

arated.

Protection test:

For animal immunization, groups of ten mice

“(weighing 20-25 g) were injected /P with 100 ug

of purified LPS in 0.01 M Tris hydrochloride buf-
fer (pH 8.0). The animals were then rested for 14
days before challenge with Klebsiella species
(Straus, 1987). An over night culture grown in

brain heart infusion broth at 28°C was pelleted at
4,500 Xg for 5 min at 4°C and washed 3 times in
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Table (2) :Results of experimental infection of local isolates of Kiebsiella biotypes using

various routes of injection in mice

The results of experimental infection of the three
Klebsiella biotypes in mice by different routes
were investigated. The mortality rates reached to
70%, 80% and 60% with K. pneumoniae subsp .
pneumoniae; K. pneumoniae subsp ozaenae and

K. Oxytoca respectively by I/M routes as shown

956

in Table (2). As regards to subcutaneous rout, |

- ,; e
e i : | i ) \ !
o | g '\ No.ofdead miceat | No-Of .

B| Kebsiela | & | ROUOF | girenyieryal cay | dead! | Mortlity|
% | species 2 | injection | no.of || rate \

o a | ————infected | |
£ | RGN O s W

o g AT oml Jololftfifa] 1] 40 | 40 l

" 1. | pneumoniae | sic fololi 12 11 500 M 50 |

o oswbsp L B !
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T A om Tolol T T2l S0 | 50 |

B I B N A

1L | preumoniae g g c Loftfif 22 1) 70 | 70 |

BRI TR Wt Il 0 o ! ol vl AR

| omemae | C | IM jolrfzf2] 21 gno | 8 |

T A oml fofofof 1|1 'ﬂ?; 310 | 30 ]'\

L T B e e -

m.%K,axy,ocai BT‘S‘/C [0l 1} 1] 2 1]31; 6/10 | 60 “

| Tl v toiz2fol |2 '1']%'_6/'1'0" .60 |

TR UVONEREY FE NGRS SN S R S

V.| Conmol | | Non 10f0[0] 0] 0|0} 010 | 00 ]

the mortality rate reached to 50%, 70% and

60% among the tested isolates respectively. The

mortality usually occurred between 4-21 days.

These findings are in agreement with the results
recorded by Riad et al. (2002).
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Table (4) : Characterization of LPS of klebsiella species by SDS-PAGE

Win!,_ﬂ!.l!- S T T T T T Molecular weights of klebsiella species |
A _. K. preumoniae T T Kowenae | T K agtoca |
| Lanes |, Marker lane (7) | s . . _,, L _ i e
! _ Lane(1) || Lane@ |~ Lane@®) |  Lane@@ |  Lane(5 Lane (6)
¢ bands |' ! _ _ | _ _ !
. B T A 7 T VS BV A R 7 I Mol | Ml |
: w Amount | | Amount | ' Amount | : Amount | | Amount | Amount - Amount |
: Weight | |! Weight |  Weight Weight % - Weight " Weight ~Weight .

T 175 | 2034 |1s32 | 3l L1798 S8 177 | 6770 | 195 | 365 |71899 | 695 | 1900 | 574

83 1732 | 1691 | 155 15.95 " 253 16.82 8.78 1699 ; 114 S 1710 139 1682 | 152

856
ol
N

3| 62 | 1020 | 1542 | s34 | w1 | 15 11599 [ 130 | 1567 | 188 | 1590 [ 354 | 1555 [ 901

4 | 4 | 29 £ | | 373 1 103 [1s:2 | 33 | 140 | 1320 | 1440 | 1839

s i 35 o | ' o _ , _ _ L ‘ :

6 | 165 | 951 | | ,, | “ .
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The LPS analysis of Klebsiella species was re-
corded in Table (4). SDS-PAGE analysis showed
that Kiebsiella LPS contain a wide varicty of dif-
ferent molecular weight which ranged from 13.7
kDato 19.5 kDa.

In Klebsiella ~ pneumoniae , LPS molecular
weight ranged from 14.1 to 18.32 kDa. It was ob-

vious that LPS molecular weight of Klebsiella

959

TV TRRRRRSRRRIRIRNNN—————.

ozaenae ranged from 13.73 kDa to 19.5 kDa.
LPS extracted from Klebsiella oxytoca molecu-
lar weight ranged from 14.10 kDa to 19.00 kDa.
Nearly similar finding was recorded by Gennar-
land (1992) who mentioned that the SDS - PAGE

revealed that the major bands of endotoxin have

low molecular weight that ranging from 11.7 to

14.0 kDa.
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Table (5) : Protection of mice by rabbit antiserum antibodies against homologous

& heterologous Klebsiella 1.PS.

| i mice protectton viith rabbit antiserum
£
g : against LPS
A —
Challengeof with LPS* | & | & ! @
E S .8 S w g
g £ £/ ot S
EluEFE wEBE 2
B T88%; 2@9§ S
g Q.J %
K pne'umonide' - ) ) ]
08 8/8 8/8 /8
subsp . pneumoniae :
Kﬁheumb};fae b i
1/8 68 | &8 | 58
subsp ozaenae f
P k';;y[oc;w Tl Css | e | aB

*  All immunized mice received 100 pg of purified LPS

#* No. of dead mice / no. of inoculated.

Table (5) showing that mice immunized with

10 pg of the purified LPS of homologous strains
showed more protection than heterologous
strains, this result is nearly similar to Mezyed
(2005) who recorded that when mice were
immunized with 100pg of the purified LPS of
Klebsiella species, they were protected against
large dose of challenge of the homologous orgar-

ism more than heterologous strains.

Table (6) illustrated that mice immunized with
100 pug LPS of Klebsiella species showed the
highest antibody titer of 2 weeks post immuni-
zation and this agree, with Cryz et al. (1981) and
Straus (1987) who found that non of the mice
died when infected with 100 pg purified LPS.

Studying the effect of LPS by small quantities as

a mean of increased protection against Klebsiella

960
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Table (7): Antimicrobial susceptibility patterns of klebsiella species isolated from the ox.m_:m:om animals

~

——— -y . — _— T T - .

1

susceptibility patterns m

: X g 1

[_____X pneumoniae ﬁmv | K ozaenae(8) L oxioca(®

C . l,f._.-.-d___ . ‘ __. _ ; :

A [ { o H .

Antimicrobial 2 ] g s L : 8 m = ” m “

sgents H 3 s 3 LT of-&8 | 3 : o3|

g 5 g ¢ & + B | 3 85| 5 g
A E m g | 2 | E R SEEL D
sl m .._ PSS — nln : o .¢

! N % Zo_ T % _ No __ % w Zc.m % | No. _ % No:. _ % w No _ % : No. % ”_._m % -
- S SO - Y50 S U I S N S N T s e 3]
! Carbenicillin | n.ﬁ. 10 -0t o joj o0 | 3,100 0 | o aL o 8 _ 100 ! 0 o; 0, 0 >

' Cephotaxim _“ 22 _ 100 Hm!qu__ o‘.L_ 0 _ 0 _ 8 _ _o: 0 _ 0 _ 0 _ .wLm 8 _ 100 w 0 oL_,!cI_ ch

| i : ! i i N © 6 5 0 o ! 2 | 25 _b 75 |

Chloramphenicol ““.:__ 0 i 4 _.. _m.W w,_.m!_. 81.82 | 0 _ cL_ 2 _~ &L_. 6 _ 7 _ ;i.oo i o.-lm_lio:L . ! -

Flumequine _NN. 00 j 0 0 M 0 _ oL_ 8 _ _SL__ 4_ c; o‘ _‘. w _ m; 100 | | _ _ \_

Nitrofurantoin |, 20 _ 9090 | 2 | 9.09 _ QL o | 3 h 100 | 0 0 _ 0 _ 0 8 | 100 o | o |o} oLM

—J____ ) - - s : - = - | =3 1

Streptomycin || 0 | 0 _M 4 | 1818 | 18 _n 8l. S_ 0 _ 0 ; 5 _ 625 i 3 SB. 0 _ 0 m 2 “ 25 _ 6 _ dLW

sulphamethoxazole | 13 |, 59.09 | 5 | 2272 | 4 | 18.18 | o TQ ©o8 | 100 | 0 a, 0 A 35| 5 [esfof o |

t | ” “ o ” :
rimethoprim |} |~ ; N R N | S L | A T _nl —_—
~ Ampicillin J”ioj.,-.m- ol 0 _ 22 % 100 |0 | 0 ;" ] _I_mu -_t.q: i_SL 0 __oc_ I-__!-wlw_.u.ﬂ 100 _
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neRative bacterium, so in this study foremost aim
of this work was mainly to estimate the protective
capacity of anti LPS of K. pneumoniae subsp |
prewumoniae; K. pheumoniae subsp  ozaenae
and X. oxytoca in mice and the result showed
that the used antisera was capable to neutralize
the toxic effect of LPS and such antisera were ca-
pable of binding heterologous endotoxins (Table

6).

Antimicrobial susceptibility patterns of Klebsiella
species isolated from examined animals was
made and results obtained showed that most of
the strains were sensitive to Carbenicillin ;
Cephotaxim followed-by flumequine and nitrofu-
rantoin meanwhile isolates were resistant to chlo-
ramphenicol ; streptomycin  and ampicillin (Ta-
ble 7) and this results are in agreement with that
mentioned by Bernable et al. (1998) and

Mohamed (2003) .
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