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Abstract

Ihe role of Y. enterocolitica in enteric diseases for cattle. sheep and goats was
studied. Y. enterocolitica was isolated 8% from buffaloes, 2% from cows, 1.3%
from sheep and goats each. The isolated 24 isolates were related 1o sero/biovar
(3:3/2 and 2 were related to sero/biovar 0O:9/1. Y. enterocolitica 0:3 was the most
predominant in different animal species. The isolated Y. enterocolitica were tested
to heat stable enterotoxin, guinea pig conjunctivitis and Congo red tests. Y.
enterocolitica. was experimentally infected in mice and it was found that the
percentage of illness and deaths were increased with the increase of the dose of the
given- micro-organisms. The symptoms were emaciation . weakness and diarrhoea .
Postmortem lesions were enlargement of stomach . swelling of small intestine .
pneumonta. liver necrosis, congestion and enlargement of spleen and urinary tract
affection . Y. enterocolitica was exprimentally injected in goats, vaccination of goat
with killed vaccine gave good level of protection against Y. enterocolitica infection.
Serological tests revealed obvious cross reaction between B. abortus and F
enterocolitica 09 . Antibiogram of isolated Y. enterocolitica revealed no variation
between Y. enterocolitica O:3 and O:9 in sensitivity to the used antimicrobial
sgents. The isolated strains were sensitive to all antimicrobial agents used in this
study . except ampcillin was resistance and Nalidix acid was moderate in sensitivity
in vitro to ¥, enterocolitica .



7 il Sasta
g bl Luds
> S eme Sl and

Oldie deal oldic deal 1 sl

5 et hmunin )

VA4V YA Sl f i

i giall = (pedl dgene gl 1 Dl dga

(o ) 5Sealn o gina—lia gl g9 7S Ay ylandl Adal o glall 8 Adudill of 5 660 1 Agalad) A,
Selall s Al g Andlall 3 gaall Gial W1 (8 Al il A gmal) Ll 50 2 Al o) gl

POyl padiall Baledd)

5 alal) o) Glal) > o g pSaal) 48 daaf LA -
B~ s Aaa Gigag dgra el g ) Baa g gailhs sl Jile Lo -

IR

Ay Aualal Aygaall al pa¥) (B Angdgdl Apsaal Ll amb (A gl Al S
e % V.05 G 5a % Y 5 pugaladl 5o % A Aigdadll Ay gl Ll Je S5 el
Yo bl gall (e A g mall A glal Ay gaall el O e Gl 5. Gelal g aleY!
@ ¥ andal Lgmall Lyl ) 2ag ) i 1 pgisie Y 2o Y i Vg g e
3 Gl JLadly Bpsmall pgand) S L) el el p5 . il e plod Calisa 55l
i 8 2 gl Uigmaally S8 Ay 523 (5308 aa) 5. ni s D L)y sl ) e
sl el il g ciall ALyl g slaeadl e jall o il (G aeitl du o A el Caaiad g
sarnall (A sl Ayl ddall Cmady Jenlly Cieall; Jed G i Ay el
& Agdall Alall Sl y Jladally adiiy liial 5 2800 5 S5 4560 gl s elas¥l g
ilas hel 1 4 ¥ g all Cudl AL Geldl fpeasd o aay Jeld Ay jad (55 Saal
B S e T
PUNPRT [PPSR FURJF Sty RIS JRS-W I FPPUR IRV i EREON [ IO
il O sgtne 358 dam Y A A Gaady 1 g g Anglll A gaall Lyl
Js oo Wl Gl jeg Apgeall Claliaall am Apuleall 9 & ol oV g ol Al bl & saal
Sellesal lae Lag Al all | g Aeodtiuad) 3y gualdl Claliaall IS dpulia 3 A g jaall < gl

- Agubiall Jow fie Sl aes IS g alhe alld



LIST OF CONTENTS

Page

1. Introduction.. 3
2. Review nfllterature

2.2 General characters..
2.2.1Morphology... :
2.2.2 Culture character and motltlty :
2.3 Growth requirements and effect of enwrunmental
factors..

2.3.2 Hydrogen ion concentration (pH):..................
2.3.3 Temperature

2.4 |solation and identification of Yers;ma enferocoﬁt:ca

2.5 Cold ennchement technigue:... .....ovoc v eaeiniciiinns
| 2.6 Biochemical identification...

i 2.6.1 Conventional biochemmal test

2.7 Serotyping ..
2.8 Epu:ler*rncsln::ug';-F

2 8. 2 Isolation from sheep and Goé%s
2.8.3 Isolation from human

2.8 Erperimenial EBlE .. oo amioness v srai e cx i
' 2.10 Pathogencity...

2.11 Virulence .

Z 12 Vaccmatmn and Immumty

2.13 Antibiogram... ;

2.14 Serological cross- reactlon

3.1 Material..
211 Samples

2.1 The genus Yers;ma

2.3.1 Nutritional rEC[L.nre:rnents s
2.3.4 Seasonal prevalence-

2.4.1 Growth on routine isolation media;..................
242 Growthonselective media................ccoccvvivinen,

26.2 Analytmal Profile Index (API system},,,.,..,_,,,,

2.8.4 Animal resewoirs,.....,,,......,,f.'..".'..”.'..”.'..".'.f'.'..".ﬁ'"

3. Material and Methods

3.1.2 Media used fDr |snlat|0n of Y enfemcoﬁﬂca..,l..:: .....
| 3.1.3 Media for identification of Y. enterocolitica............

bbb, e E e e NI A0 0 b




Page
X R L v R e 53
3.1.5 Media for virulence tests.. 57
3.1.6 Media for experimental mfectmn of guats 58
3.1.7 Media for antimicrobial susceptibility test... 58
Sloseapesandchemical .. ... .....ooorieeaiennnn. 58
LR T T T T e S et 60
3.1.10 Farm animals ( goat ) .. 60
3.1.11 Diagnostic antisera.. : 61
' 3.1.12 Reference strains of Y enteroco.’;tfca 61
3.1.13 For serological investigation of axpenmental
infected and vaccinated goats with Y. enterocolitica 61
O R D s

3.1.13.1 For Screening for Brucells abortus agglutinin. 61
3.1.13.2 For Screening for Y. enterocolitica antibodies 62
3.1.14. Y. enterocolitica O:3 and O:9 killed vaccine...... 63
3.1.15 Antimicrobial susceptlblhty disks... 63
3.2 Methods .. . 64
3.2 Samp[mg prctocols .................................... 64
bl e B P T s T T o S 64
LS = (e T e e e R S O 64

(322 niatonof Y. enleroeolifica. . ...l
| 3.2.2.1 Direct plating...
3.2.2.2 Cold ennchment .
3.2.3 ldentification of Yersinia enterocolltlca |solates .......
3.2.3.1 Morphological examination ........................
3.2.3.2 Cultural examination . .
3.2.3.3 primary biochemical screenmg tests ............
3.2.3.4 Further biochemicaltests .......,.....ccoooene s
3.2.4 Biotyping of isolates ..
3.2.5 Serotyping of |solates e
3.2.6 Effectiveness of API 20E for |dent1fcat|on nf
Lo o R R e e T e
i T T R S
3.2.7.1 Enterotoxin assay ..
3.2.7.2 Invasiveness assay :
3.2.7.3 Detection of pathogemc Y enfemcofmca by
using Congo Red Magnesium Oxalate
e gl T e A e A O

64
64
65
65
65
66
66
67
71
71

71

74
74
75

76




Page
3.2.8 Experimental Y. enterocolitica infection in mice... ... F i
3.2.9 Experimental challenge Y. enterocolitica O:3 and 78
0O:9 in mice . .
3.2.10 Experlmental mfect:on and vacclnatmn cf 79
goats with Y. enterocolitica O:3and O:9 ................
3.2.10.1 Serological investigation of experimental
infected and vaccinated goats with 80
Y. enterocolitica O:3 and O:9.. 25
3.2.10.1.1 Screening for B. abortus agglutlnlns ...... 80
3.2.10.1.2 Screening for Y. enterocolitica 82
antibodies ..
3.2.11 Antimicrobial susceptlbillty test 83
G 110 s e e St ek Ao b R s Ak 86
4 1. Results of isolation of Y. enterocalitica .................. 86
4.2. Seasonal variation of Y. enterocolitica isolated 87
from different animals species . =
4.3. Comparison between direct platlng and cnld enr!chrnent
techniques in isolation of Y. enterocolitica .................. 88
' 4.4. Biochemical tests of Y. enferocolitica isolates .... 89
4.5. Biotyping of isolated Y. enterocolitica ........... 3 90

4.6. Comparison between API 20E and conventlonai
method for identification of Y. enterocolitica isolates
4.7. Serovars of isolated Y. enterocolitica ...................... 92
' 4.8. Virulence of Y. enterocolitica sero/biovars

91

i isolated from different animal species .................. S
' 4.9. Results of experimental infection of mice
with Y. enterocolitica O:3 and O:9 . g 95
4 9.1. Results of reisolation of Y. enteruconnca 0 3
from dead mice infected with 2.2x10° 98

Y. enterocolitica O:3 by oral and |.P routes .........
4.9.2. Results of reisolation of Y. enterocolitica O:9
from dead mice infected with 2.2x10° 101
Y. enterocolitica O:9 by oral and |.P routes ........
| 4.9.3. Results of clinical and post-mortem
: examination of experimentally infected mice with 104
? Y. enterocolitica O:3 andfor O:9 ..........cccoeivinnn.
' 4.10. Results of experimental challenge of mice
with ¥. enferocoliica O'3and 09 ... ............

110




Page

410.1. Comparison of mean bacterial count
(Logarithmic number) in challenged and
control mice with Y. enterocoﬁﬁca_
O:3and O:9 .. o
4.11. Results of experimental mfectlon and
vaccination of goats with Yersinia enterocolitica
0O:3 and O:9.. . s
4 11.1. Morbidity and mc-rlahty in e::q:‘:enrm’:.*ntallj,rr
infected and vaccinated goats with
Y. enterocolifica O:3and O:9...........c.c..c...e.
4.11.2. Results of reisolation of Y. enterocolitica O:3
and O:9 from experimentally infected and
, vaccinated goats .. :
| 4.11.3. Results of serologlcal tests for Y. enterocolitica
in experimentally infected and vaccinated
goats .. &
4.11.3.1 Corralatlon between B abor’rus and

Y. enterocolitica O:9 antibodies........
4.11.3.2 Comparison of O and OH
Y. enterocolitica O:9 and O:3
titres using standard tube
agglutination test (SAT) ............

4.12. Antibiogram of isolated Y. enterocolitica
D3ang s Do animals .. ...... ..o

R L T A R TS VN SO N
R RN L o s et s o T SRS e 0 o BRI
Bedn T e e

' 8. Arabic summary

110

114

114

115

116

116

35 3

122

129
145
150




LIST OF ABBREVIATION

LIST OF ABBREVIATION

e _: Arginine dihydrolase.
API . Analytical profile index.

API 20E | Analytical profile index 20 Examination

'B. abortus . Brucella abortus. T A R

| CAL  : Cellobiose-Arginine-Lysine agar. 73 k

CD4 _: Antigen receptors on lymphocytes cells.

C . |:Colenyformingunt = 002020 _

C.IN ' : Cefsulodin- irgasan -Novobiocin.

CRMO* : Congo Red Magnesium oxalate positive.

CF{MQ P : Congo Red Magnesium oxalate negative.

s . Deoxy ribonucleic acid. Eptine s ditow

D.W : Distilled water. i

E coli _: Escherichiacoli. 1

ELISA ' : Enzyme linked immuno sorbent assay.

9 _: Gram. e oy
__GF‘C* ' : Guinea pig conjunctlwtls posnwe _ _
 GPC _: Guinea pig conjunctivitis negative.
[N

HA ' : Haemagglutination. i

Hantigen ~ |:Flagellar antigen. i
H,S ' : Hydrogen sulphide. o
IND . Indole. |
LERE. St . Intramascular.
el e fleamaiee - .
U/ ml . International unit per milliliter. R
I e | :Intravenous.

I . Kilo base.
KIA | Kligler iron agar.

LDH  |:Lysine decarboxylase.
LPS  |:Lipopolysacharides.
i BR |2 Milliliter.
-mm s . Millimeter. o
Na HCO; : Sodium hydr-::ngen carbonate.




LIST OF ABEREVIATION

'NSS

Y. enterocolitca

- Yersinia enterocolitica.

LY. fredenksemr

Y. intermedia

Y knsfensemr

. Yersinia frederikseni.

Yersmfa mtenned.fa

- Yersinia kristensenii.

NSS : Normal saline solution. |
O antigen : Somatic antigen. =
| O.F : Oxidation fermentation.
ONPG : Orthonitrophenyl Beta galactosidase.
pH_ : Hydrogen ion concentration.
'RBPT 5 | : Rose Bengal plate test.
'S R | : Strain 19 of Brucella abortus. el
' SAT ' : Standard tube agglutination test.
Spp. : Species. Hiiledd
| 8.5 : Salmunella -Shigella.
| SST ' : Stool screening test.
] I 3 |: Heatstableenterotoxin. - =~
TSB £ _: Trypticase soy broth. E
e | :Triple sugar iron agar. :
"URE | Urease.
USDA i__: United State Department of Agriculture.
'WHO | :World Health Organization.
Xg Relatwe centrlfugal force.

Y. medlum

| : Yersinia medium.

L YO

. Yersinia somatic antigen

Y. pseudotuberculosis |

:Yersinia pseudotuberculosis

st

. Yersinia stable enterotoxin




