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SUMMARY

The significance of Hafnia alvei (H.alvei) as a
new potent poultry pathogen primarly investigat-

ed in broiler breeder chickens. H.zlvei has been

isolated from 3 naturally infected broiler breeder

chickens suffering from sudden mortalities , drop
in egg production with necrotizing hepatitis and
splenitis . Bacteriological cxamination of cloacal
swabs of other apparantly healthy 10 broiler
breeder flocks revealed H.alvei with an isolation
rate of 8% . Egg transmission of H.alvei could be
proved both in naturally and experimentally in-
fected broiler breeders . The antibiogramme of the
isolated strains was investigated. Serological
screening of the 13 investigated flocks for infec-
tions commonly encounted in broiler parent
flocks was carried out . Histopathological exami-
nation for both naturally and experimentally in-

fected chickens were studied . The pathogenicity

of the isolated H.alvei was investigated .
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INTRODUCTION

H.alvei is a widespread Gram-negative bacterium,
classified as a causative agent of intestinal disor-
ders, which is found in mammals (Binde and Her-
mansen, I_982 ; Xim_ena and Oriele , 1983; Muk-
herjee et al., 1986 ; Sharma et al., 1991; Real et
al., 1997 ), fish {(Sanders and Fryer, 1988 ), natu-
ral environments such as soil, sewage and water
(Allen, 1982; Allen ct al., 1983 ; Sakazaki and
Tamura, 1992) . This organism has been isolated
from different foods, including cow’s milk (Tex-
dorf et al., 1975) , honey (Salimov, 1978), corned
beef (Refaic et al., 1993) and hard goat cheese
(Tornadijo et al., 1993), where it affects the mi-
crobiologic quality of these food items . Moreo-
ver, this microoganism has been reported to cause
haemorrhagic septicemia in rainbow trout (Gelev
et al., 1990) and has been isolated from aborted

equine fetuses (Mukherjee et al., 1986 ; Ximena

and Oriele, 1983) as well as from goats suffering



from caprine pneumonia (Sharma et al., 1991)
and cows with mastitis (Binde and Hermansen,
1982} . In humans , Hafnia alvei has been asso-
ciated with gastroenteritis , septicemia, and urni-
nary infections (Krieg and Sneath, 1994; Sakazaki

and Tamura, 1992) .

On the other hand, till the year, 1996, H.alvei has
not been reported to be associated with any clinic-
opathologic effects in poultry, however one report
arose from spain in 1997 dealing with a case of
septicemia associated with H.alvei in laying hens

(Real et al.,i997) .

It scems that the role of this organism as a pri-
mary pathogen has been questioned in most re-
ported cases: it has generally been considered to
be an opportunistic pathogen occurring with other
undci‘lying illnesses or predisposing factors (Sak-
azaki and Tamura, 1992) .

In addition , the septicemic lesions caused by Haf-
nia sbp. in several animal species are very -similar
to those produced by salmonella spp. (Kelly,
1993; Ridell, 41 987). The aim of the present study

is to explore such new problem facing poultry in- -

dustry through reporting the isolation and identili-
cation of H.alvei from the internal organs of 3
meat-type breeder flocks suspected clinicopatho-
logically to suffer from this disease . Trials for
isolation were also carried out from cloacal swabs
from other 10 meat-type breeder flocks . Also, re-

sults of gross pathology , histopathological and
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serological investigations are reported . In addi-
tion, the possibility of vertical transmission of
H.alvei naturally and experimentally was investi-

gated .

MATERIALS AND METHODS

History of examined chicken farms:
A total of 13 broiler parent chicken flocks located

in 6 governorates in Egypt naturally suffering
from drops in egg production, decreased hatacha-
bility, inappetence, opisthotonus and mortalities
were investigated during the peroid of 1999 -
2001. Further details on the history of these floc'ks

are given elsewhere (Table 1) .

Postmortem examination and specimens collec-

ion :

(1) Postmortem examination was performed on
variable number of freshly dead and moribund
birds from 3 suspecied flocks (No. 1-3). Gross
lesions were recorded and specimens from liv-
er, spleen, kidney, small intesting , cecum and

ovary , were collected for isolation .

(2) Cloacil swabs were collected from 10 other
flocks { No.4 to 13 ) and were used for isola-

tion .

(3) Unincubated eggs , non - fertile and fertile
eggs, dead embryos and day-old-chicks were
collected from the hatcheries of 3 H.alvei natu-

rally infected flocks (No.1,2,3) for isolation
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trials to study the possibility of egg transmis-

son .

(4) Fifteen blood samples per flock were collect-
ed for serological screcening for other related

infections .

Histopathological Studies :

Samples from liver, spleen, lungs, kidney, intes-
tines, ovary, heart and brain were fixed in 10%
neutral formaline. The washed soft tissues were
dehydrated in different concentration of alcohol,
cleared in xylol and embedded in paraffin . Sec-
tions of 5-6 micrometer were then cut and stained
with haematoxylin and eosin (H&E) stain accord-
ing to Lillie (1984).

Bacteriological Examination :
Samples were culturced on brain heart infusion
broth , selenite F broth, pasteurella broth, peptone
water , MacConkeyis agar, Salmonella-Shigella
(S.S.) agar , 10% sheep blood agar , nutrient agar
, urca agar and triple sugar iron agar. All cultured
media were incubated at 37 OC for 48 hours . The
_isolated bacteria were identified by culure mor-
phology , Gram-stain and Biochemically accord-
ing to Smibert and krieg (1981) . Biochemical mi-
crotest system (APl 20 NE Strip ; Bio Merieux,
Lyon, France ) were also used . To ensure the
identification of the isolated bacteria as H.alvei, a
Hafnia-specific bacteriophage test using phage
1672(ATCC) was applied according to Guinfe
and Valkenburg (1968) . This test allows a rapid
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distinguishing of Hafnia strains irom other similar
Enterobacteriaceae specially salmonella and this
phage should only show specific plaques of lysis
with Hafnia strain which provides a reliabie tool

for the identification of Hafnia strains .

Serological screening :

This was used for monitoring of other related in-
fections commonly encounted in broiler parent
chickens . Serum samples from the investigated
farms were screened by ELISA for antibodies to
newcastle disease virus (NDV), infectious bron-
chitis virus (IBV), mycoplasma galisepticum
(MQ), pasteurella multocida (PM) , and salmonel-
la enteritidis (S.ent.), using commercial ELISA
Kits supplied by IDEXX laboratories, Inc., West-
brook, ME04092 and for antibodies to EDS-76 ,
using commercial ELISA Kits supplied by Bio-
Chek laboratorics, Qostharen 178, NL-2801 PC
Gouda, Holland . Application and interpretation of
the tests were according to the instructions of the

Kits producers .

Antibiogramme ;

The antibiogramme of 76 H.alvet isolates was in-
vestigated against 16 antimicrobial agents using
the disc diffusion technique according to Cruick-
shank et al. (1975 ) . The test procedure was that
recommended by the National Committee for

Clinical Laboratory Standards (1990) .

Thirty one female and 4 malie, 31-week-old broiler
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breeder chickens were floor reared and used for
- pathogenicity testing . One female and one male
out of these birds were randomly sacrificed and
e-;'ubjec'led to bacteriological examination to prove
their freedom from H.alvei and other pathogens .
At 32 weeks of age , the other 33 birds were di-
vided into 3 equal groups consisting of 10 female
and | male each . Chickens of group | were inoc-
ulatéd orally with H.alvei in a dose of 3x108  or-
ganisms (Real ct al., 1997) . Those of group 2
were inoculated intraperitoneally with a dose of
3x 108 H.alvei (Real et al., 1997) , while thosc.of
the Ié-lst"group (3) were kept without infection as a
control; three female were inoculated orally and
three were inoculated intraperitoneally with 1 ml
of sterile saline solution each . Birds of all groupQ
were kept for 4 weeks observation peroid during
which' the produced fertile eggs were incubated
and hatched ; clinical signs, mortality and egg
production were recorded . Dead and sacrificed
birds at the end of observation peroid as well as
unincubated eggs , non-fertile and fertile eggs,.
dead embryos and day-old chicks were subjected
to postmortem, bacteriological and histopalholdig—'
ical examination . lesion scores was calculated as

fallows :

Liver: 0 = No abnormality .
I = Enlarged .
2

Enlarged with randomly scattered
whitish-yellow necrotic foct, through-

out the parenchyma .
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Spleen : 0 = No abnormality .
| = Slight enlargment .

2 = Enlarged twicc as the normal size .

Intestine : 0 = No abnormality .
I = A diffuse thickening of the intesti-

nal wall .
2 = A diffuse thickening of the intcsﬁnat
wall with catarrhal exudate on  the

mucosal surface .

Ovary : 0 = No abnormality.

| = Oophoritis .
2 = Oophoritis , salpingitis and egg peri-
tonitis .
RESULTS

A) Epidemiological features of Hafnia alvei in-
fé'g!g,d_l farms :

During t.hc peroid 1999-2001, 13 H.alvei suspect-
ed farpis were investigated . They were located in
6 governorates and involved 13 adult broiler
brécder farms of 5 locally produced breeds as
shown in tables (I and 5). The cxamined birds suf-
fered from loss of appetite | diarrhoca , opisthoto-
nus and sudden mortality of 2.9-6.7% per one
week prior to the investigation . In addition, all
farms showed lower egg production levels which
characterized by it’s capricious in nature (8.2-
19.4%) and 5-9% lowcer hatchability with no

changes in cgg shells .

Vet.Med.J.,Giza.Vol.50,No. 1(2002)



Fiz. (1)
Fig. (2)
Fig. (3) :
Fig. (4) :
Fig. (5) :
Fig. (6) :
Fig. (T} :
Fig. (8) :

Liver of 32-wlh-old broiler breedes chicken uaturally infecled with Hafnia alwei,
showing enlargement with randomly scailered whitish-yellow foci, 4-5 mm in diam-
eler thraughout the parenchyma |

Liver o 41-wk-old broiler brecder chicken naturally inlecled with Halnia alvel.
showing colarzement with numerous randomiy scaltered whitish-yellow foci, 4-5
it in diameier throughoul the parenchyima .

Section in hiver of broiler breeder chicken naturally infecied with H. alvei, showing
severe multifoual coagulative necrosis, with abundant cell debris and heterophilic in-
filtration (H&E = 230)

Scction in liver of broiler brecder chicken naturally infected with H. alvei, showing
scveral multinucleated giant celis (H&E x 400) .

Section in ]Jvel of broiler brecder chicken naturally inles L::d wrlh H. alvei, showing
hyperplasia of bile ductules and disreption of LLT‘I!H](}hUldI hepatocellular cords .
(H&E x 100y .

Section in liver of broiler breeder chicken naturally infected with H. alvei, showing
eranuloma (H&E x 100)

Section in spleen of broiler breeder chicken naturally infected with H. alved, showing
severe multifocal necresis. (H&E x 250y .

Section in spleen of broiler breeder chicken naturally infected with H. alwvei, show-
ing amyloidosis (H&E % 400) .

Vel Med.J. Giza Vol 49, Np.3(2001)
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Fig. (9): Sectign in lung ol of broiler breeder chicken naturally infected with H. alvei, showing cmphy-
semn, inllammatory cells and connective tissue profiferation (H&E x 100) .

Frg. (10 : Section in lung of broiler breeder chicken naturally tnlecled with H. alvei, showing  granulo-
ma and heterophilic infiliration (H&E x 100}

Fig. {11y : Section in heart of broiler breeder chicken naturally infected with H. alvei. showing pericardi-
lis and oedema. {H&E x 100) .

Fiz. {12) : Section in hearl of brotler breeder chicken naturally wfccted with H. alvel, showing severe
pericarditis . (H&E x 20) .

Fig (13) : Liver and spleen of 36-wk-old broiler breeder chicken experimentally infecled with H., al-
vet, showing enlargement of liver and spleen with randomly scaltered whitish f# yetow foci, 4-
5 mm in diameley throughout the parenchyma .

Fir (14) 0 Liver and gall blader of 36-wk-old broiler breeder chicken experimentally infected with H.
alvei, showing enlargement of liver as well as distension of gall hioder with randomly scat-
tered whitish @ yellow Toct, 4-5 mm in diameler throughout the liver parenchyma .

Fig. (15) : Section in liver of  broiler brecder chicken experimentally infecled with H. alvei, showing
nultifocal coagulative necrosis with heterophilic miiltration (HEEx 100) .

Fiz. (16) : Section in liver of  broiter breeder chicken experimentaily infected with H. alvei, showing
several granujomas with Gbroblastic proliferation . {(H&Ex100) |

Vel.Med.J.,Giza. Vol. 49 No. 3(2001)



Fig. (17y: Section in splecn of broiler breeder chicken experimentally infected with H. alvei. showing
hacmorrhoges and nultifocal necrosis  {H&Ex25() |

Fig. (18) : Section in lung of broiler breeder chicken experimentally inlecied with 1. alvei. showing
congestion. cmphysema and hacmorrhages with heteropisiiic infilration . (H&x 100) .

Fig. (19} Section in heart of broiler breeder chicken experimentally infecied with H. alvei. showing se-

viere pericarditis L (H&Ex 100) .

: Section 1o brain of broiler breeder chicken experimentally infected with H. alvei. showing de-
Y £

mylination and neural degencration . (H&EX 100) |
Fig. (21} Seetion in vary of broiler brecder chicken experimentally infected with T alvei. showing pro-

liferation of fibroblast . {H&Ex100) .

(B) Gross Lesions @

Postmortem examination of dead and sacrificed
birds revealed very characteristic lesions in the
fiver, which was enlarged with numerous ran-
domiy scattered whitish-yellow foci, 4-5 mm in
diameter, throughout the parenchyma (Fig.1-2).
Oophoritis, pericarditis and pneumonia were also
recorded . Splenomegaly (twice the normal size )
and a diffuse thickening of the intestinal wall
wilh catarrhal cxudale on the mucasal surlace

were also observed |

{C ) Histopathological examination ;

(1) Liver : Showing severe multifocal coagula-

Vet Med.J. Glza. Vol 49, No. 3(2001)

tive necrosis . blood vesscls engorged with blood
and contain  heterophils and  vesimophits,  pro-
nounced granulomas appearcd in the parcnchyma
containing inflammatory cells and giant cells and
activation of the kupher cells . Perivascular granu-
locytes and tymphocyles infiltration together with
histeocytes . and pronounced hyperplasia of bile

ductules  with connective

(Fig.3-6) .

tissue  proliferation

(2} Spleen @ Showing locad necrosis, amyloidosis,
haemorrhage, thickening ol the splenic capsule
with subcapsular ocdema and mild depletuon of

yimphocytes (Fig.7-8).
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Armoxyciilin
40

Ampieillin 20
Chloramphenicol 30
Colistin 100
[Danofloxacin 80
Enrofloxacin 60
Crythromycin 50
Flumequine 80
Gantamycin 15
K itassmycin 70
Lincospectin 50
Neomycin 60
Oxytetracyclin 0
Oxalenic acid 100
Streptomycin 0
Sulfl / Trim. 70

0 20 %0 60 g0 100

%

Fig. {22): Results of in-vitro sensitivity of Hualvel isolales (n=76) o dilferent antimicrobial agents
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{3) Lung : Showing scvere hacmorrhage and em-
physema . The lung tissues infiltrated with in-
flammatory cclis mainly heterophils and plasma
cells, and connective tissue proliferation (Fig.9-

10).

(4) Heart : Showing severe pericarditis . The per-
icardium and myocardium were infiltrated with

granulocytes and lymphocytes (Fig. 11-12) .

(5) Ovary : Showing diminished yolk sacs and fi-

hroblastic proliferation .

(6) Intestine : Showing hyperemia and dilfuse ca-
tarrhal enteritis with loss ol epithelial cetls and
heterophils infiltrating the lamina propria .

{7) Kidneys: Showing intcrtubular congestion
with inflammatory cells infiltration especially
lymphocytes . Denudation of the tubular epthehi-

um and clowdy swelling were seen .

(8) Brain : Showing congestion of the biood ves-
sels, gliosis , demylination and neural degenera-

tion .

Table (1): History of cxamined broiler parents of investigated chicken fiocks.

ot s [ 2ty [, i, T T e, P
No. y r1'110. Y ) wctr:‘l': Pma.cf;(pcr \{'k. chedlieq
I Sharkia A 30.000 52 6.7 19.4 67 IB-ND-EDS.
2 Sharkia B 30.000 41 59 158 75 1B-ND-EDS.
3 Sharkia B 20.000 38 5.1 16.3 76 IB-ND.
4 Sharkia A 201000 49 4.8 8.2 H IB-ND-EDS.
5 Monolia B 10.000 45 5.3 I2.5 70 IB-ND.
6 Gharbia B 12.000 57 38 12.3 43 IB-ND.
7 Gharbia C 12.000 32 4.2 16.7 71 IB-ND-EDS.
8 Glirbia D 12.000 43 4.4 1Y 68 IB-ND
9 Gharbia E 12.006) 49 35 13.6 oY IB-NDP-EDS.
N Ismalia B 25.000 39 5.6 14.3 73 IB-ND
1 Giza C 201000 44 33 14.7 64 IB-ND-EDS.
12 Alexandria A 20.000 53 2.9 1.0 47 IB-ND
i3 Alexandria C 20,000 30 4.7 14.3 74 IB-ND-EDS.

*  Mortality: Recorded percentage during one week prior to the invesligation,

**  A-E= Represent different breeds.

Drop in egy production: Recorded percentage as compared (o a week before.

Vaccination schedule : The flocks were vaccinaled by combined inactivied vaccine against ND, iB
and EDS at point of lay, and were monthly vaccinated against ND with LaSotea live vaccine and
every 3 months with MAS live IB vaccine as well as application the schedule of vaccination ac-
cording lo the company perducer as Marck’s, Pox, ILT, Gumboro, AE, Fowl cholero, Infectious

coryza and Reo vaccines.

Vet.Med. J.,Giza. Vol.50.No. 1(2002)
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Table (2): Serological monitoring of investigated broiler parent chicken flocks using Blocking ELISA assay.

NDV IBV 0O PM ¥ EDS—S76A MG A S.ent. @

Code V\/?egeelfs Serai#t +ve | +ve +ve
No. No. fom= {eve{ 6M |vea | oM |vea | oM | veg [No-@/f No/ [ g | No | g

% Exam. | Exam. Exam.

No. No. No.
Pl os2 | 15 jia73] 17.8 [ 5382 300 | 1467 ] 470 [ 2891 | 330 | 1414 | 114 | 701 | 014 | 00
2 41 | 15 [9sss| 212 | 4991 | 272 {1727 413 [3021 | 287 [15n5) ons | oo | ons | oo
3| 38 | 15 [10433] 19.5 | 4656 | 207 | 2311 ] 378 | 0349 | 96.6 | 15 | 415 | 267 | o115 | 00
4| 49 | 15 j10256] 207 {58531 199 [ 1939 437 {2772 | 313 | 1313 | 313 [ 230 | 013 | 00
51 45 | 15 [8937| 324 [ 4358 | 238 {2721 | 389 [0297 | 889 | 0415 | €15 | 400 | 015 | 0.0
6 | 571 15 [11.255{ 246 {5437 | 283 | 2121 484 [0392 | 92.5 | 414 | 514 | 357 | 014 | 00
7| 32 | 15 [1094a] 363 [ 4765 | 294 | 1665 | 419 [3462 | 306 | 1515) 115 | 67 | 015 | 00
§ 1 43 | 15 [90249 | 149 [ 4859 | 338 | 1874 392 [0249 | 953 ) 015 | 515 | 333 | 0415 | 00
o | a0 | 15 lose7| 184 | 5271 | 224 | 1965 | 407 | 2227 | 208 | 1515 | 715 | 467 | 015 | 00
0| 39 | 15 [11335] 278 | 5346 | 276 | 2834 | 366 |0368 | 899 | 15 | 215 { 133 | 015 | 00
1| 44 | 15 {8446 | 354 | 4943 | 303 | 2747 395 {2848 | 27.5 | 1414 514 | 357 [ 014 | 00
2| s3] 15 [10567| 235 [ 4667 | 298 | 2431 | 414 0572 | 946 | en5 | 815 | 5331 015 | o0
131 36 | 15 [10735] 26.6 | 5195 | 341 129131 388 |3253 | 252 | 15n5| 115 | 67 [ 015 | 00

* GM = Geometeric mean
# No. = Number.
B NDV = NewCastle disease virus.
O IBV = Infectious bronchitis virus.
* PM = Pasteurella multocida.
A EDS = 76 = Egg drop syndrome - 76.
A MG = Mycoplasma gallisepticum.

& S.ent. = Salmonella enteriudis.

#* CV= Coefficient variation.

@ Positive number/Examined number.

Vet.Med.J..Giza.Vol.50,No. 1{2002)
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Table (3): Incidence of H.alvei isolation from various organs of naturally
infected broiler breeder flocks.

. ultures from organs
. Bird C morg ‘
]:‘IOCk Exam. Total . Raie of
No. No. |Liver| Spleen| Kidney| Small | Cecum | Ovary Hualvei| Hualvei
inmestine ISOIEI“(!" isolation

[ 9 | 46% | 2/7 1/8 2/5 174 | 2/5]112/35| 343

N

10} 3/7 | 2/6 2/9 3/6 | 2/6 1771 13/41 ] 3.07

3 10 | 4/7 | 3/8 117 2/5 1/5 | 3/6 | 14/38 | 36/8

Total 117200 7721 | 424 | 716 | 4/15 | 6/18(39/114

Percentage | 55.00] 33.3 | 16.7| 43.8 | 26.7 } 33.3] 342 | 342

* Positive numbcer/Examined number.
No. = Number.

Table (4): Incidence of H.alvei isofation from cloacal swab cubtures from
apparanttly healthy broiler breeder flocks.

Flock No. Exz?nl"nr.dNo. Cloacal swab cultures ¢
4 10 0/1Q
5 10 2/10
6 i0 0/10
7 10 3710
8 10 0/10
9 10 2/10
10 10 0/10
11 10 0/10
12 10 0/10
13 10 1/10

Total 10 100 8
Percentage 8

¢ Positive number/Examined number.
No. = Number
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Table (5): Incidence of H.alvei isolation from eggs and hatched chicks produced by

naturally infected broiler parent flocks.

Eogs Hatched chicks
oo
Flock Uninc | Non- | Dead Heart | Small Total
-| Dea _ ear
NO- - lubated!| forgimbryos| LV | blood. fintcaine| ™| yinder | soc |
i 2/169 /104 3/10 % 3/10 ] 3/10 | 1/10 { /10 1/10 } 1/10 | 15/90
2 17104 1/10) 1710 ) 1/10} 1/10 ) O/16 } O/10| 1/10 §j /10 } 7/90
3 1710 /10y 1210 2/10 ¢ 2/10 | 0/10 | 6/10¢f 0/10 | 6/10 { 7/90
Toal | 4/30 [ 3.30{ 5/30§ 6/30 §{ 6/30 | 1/30 [ 0/301 2/30 | 2/30 {29/270
Percentage] 13.3 1 100 16.7] 20.0{ 200 | 33 | 0.0 6.7 6.7 | 10.7

L) 5 . .
Y2 * Positive number/Examined number.
Ng. = Number.

Vet.Med.J. Giza.Vol.50,No. 1(2002)
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Table (6a): Biochemical characteristics of bacteria isolated from broiler breeder chickens.

183

Isolates of greyish convex colonies on macConkey agar plates.
Tests From various internal organs
Tp23{45]6] 781901001012 1303|1516 [17p 18] 19] 200 211 22 23 24 25{ 265 27) 28] 29] 0] 31] 32] 32
API* JONPG| + |+ +]+]+|+]|+[+]+]+]+|+|+ ||+ |+ ]+]+]+][Fi+ {3+ +][+]+]+]+[+]+]|+
INE | ADHY - |- -0 -0t - - - -t
LDC | +l+l+l4l+f+dalel+balatetetel+ leqeqefisl+i+t+trealelalatelsia
ODC | +|+f+]{+[+[+]|+| i+ +]+|+]+|+]+{+]+]+|+{+]|+]|+]+]+|+]+]+]+]+]+
CIT § +[+{+{+|+|+|+|+][+|+|+]+]+]+]|+{+ [+{ ]|+ ]+ +])+]+|+]|+]{+]+]|+ +
H2S b - b -1-1-1-0-V-b-1-1-1-1-0-1-t-1-0-0-01-4-1-1-Y-i-1-1-1-7-t-1-1-
URE | -[-F-71-1-[-1-{-3-0-0-1-0-"-]-¢-1[-¢-b-0-0-0-1-01-%-(1-V-1-01-1-i-1-
mwat-|-1-1-1-1-y-1-01-0-1-84-0-0~1-0-1-{-t-1-1-1-r-F-1-1-0-1-1-1-1-1-
IND -yt E-r-d-r-t-1-1-r-r-14-1-14-t-v-1-1-1-1-1-14-1-1-1-1-1-
VP +{+f+]+] ]+ ]+ ]|+ ]+ +]F]+ ]+ ]+ [+ [+]+] [+ +] ]+ +]+][+]+]+}+]+
GEL { -|-{-4-(-]-3-f-4-b-0-q-p-0-0-dQ-01-q4-4-0-(-4-t-{-1-t-¢%-01d4-1-1-1-
GLU | +{+]}+ + +f+1+l 1+ ]+ + + ]+ |+ ]+ +]+ +H =] +i+] 4]+ + ++1+
MAN | +|+]+ + I R R R P R E R R +l4|+[+] 4]+ + +
SOR | -|-1-4-1-0-1-1-q{-1-1-)-0-4-0-0-0-0-0-1-9-1-4-0-1-1-1-1-1-1-1-
RHA | ++]+|+b+l+{+]+]+1+]+[+[+ ]+ |+ [+{+]+|+]+]+ F|+] ][+ +{+][+1+]+
SAC T -t-1-V-1-1-0-0-9-1-¢0-1-01-1-0{-1-1-01-1-1-0-0-1-01-6-01-1-"-1-1-1-1-
MEL ¢ -1-t-q-]-f-1-1-1-1-1-1-4-1-0-01-1-4-1-1-1-1-¢-1-1-1-0-1-1-1-1-1{-
AMY L - Lot -h-8-b-e -0 -0 -1ttt -t -t -k
ARA | +[+j+f+]+{+|+1+f{+01+t+][+]+[+]+ [+ 1+l +]+F+ |+ +} ]+ ]|+ +]{+|+1E]+]+
Catalase BRI A e e
Hafnia alvei

* Code number : 07387, Lot-ch-B. 944312549,

Vet.Med.J.,Giza.Vol.B50,No.1(2002)



Table (6h); Cont. Biochemical charactetistics of bacteria isolated from broiler breeder chickens.

Isolates of greyish convex colonies on macConkey agar plates. =
Tests From swab cultures From eggs and hatched chicks 8
T2 13135167 8] 0[213)3]50e] 789101 12]13) 14 15[ 16| 17| 18] 194 200 21 22} 23§ 24] 25 |26] 27| 28] 29 C‘:J
<)
AP JONPG| + |+ + ]+l +]+{+ ]+ ]|+ #]+f+{+ |+ [+ |H1 ]+ +[]+]+) I+ H]F] ][]+ Z
oNE [ADH | - [-{-1-1-1-1-1-1-T-1-1- T 1-1-1-1- -1 T--1-1-1-1-1- -1- 2
LDC [ +|+]+]|+]+[+|+|+]+|+]+[+f+]+][+{+ |+ ]+1+]|+{+] ] +|[+]+]+]|+|+}+]|+]{+]|+]+ +i+ ]+ 'E
ODC | +|+]|+|+]+]+|+]+|+|+|+|+f|+]+ |+ [+}+]+|F]+]|+]+H{+|F]+]+]+|+][F]+]+]+ +|+]+ >
CIT { +|+]|+1+{+{+|+]+|+]+]+|+[+[|+]+ |+ ]+ +]+|+]|2]|+|+)+]|+]+]+[+]|+]+]+]|+]+ +|+]+ §
H2S (- 1-1-1-t-1-0-1t-0-01-9-1-1-1-1-1-1-1-1-i- I-1-4-0-0-1-1-1-1-1-1- -1-1- g
URE | -¢-1-{-0-{-V-1-t-1-0-1-1-{-01-0V-01701-0V-{-}-1-1-1-1- -1 - 1-1-1-0-1-1- 'ﬁ
TOA L -t-1-[-1-F-1-1-1-91-1-1- -1-1- 1 -l-1-1- -1- -1 - - f-0-1 "8
IND B e e e e bl -1 -1-1-1- - =
VP | +|+b+]+]+)+[+[+]+1+]+{+1+]+[+ [+ -]+ +1+]+[+]+]+]+]+]+5+]++{+]+ 1+ ]+ ]+ t;‘
GLU | +1+1+|+|+1+}+]+1+]+]+ +j+ ]|+ {+ + +{+]+]+ +|+f+ + |+ +§+ |+ +
MAN| +]+{+)+]+1+F+]+]+]+1 + F ]+ {4+ ]+ ]+ {+] 41+ +p+| ] F] ]+ |+ +
INO | -[-1-1-1-1-¢-1-1-T-1- HBNBE - 110111111 P11 T-
SCR Sl-l-1 -0 -7 - -t A-t-t-1-1-<!=1-t-F-1-4-01-1-1- - -
RHA | + =+l +f+|+1+0+[+]+]+1+]+[+]+ 1+ f+]+[+]+|+| |||+ | ]+ +]+] ]+ {+{+]+]|+
SAC | -|-d-1-v-4-4-1-1-4-1-4-t-8-0-t-b-1-0-0-0-0-0-0-01-0-0-1-0-1-1-0-10-1-1-1-1-
MEL | ---]-0-}-4-1-0-1-01-0-1-06-1-01-t-4-01-01-0-01-1-{-01-1-01-1-t-0-1-8-¢-1-1-1-1-
AMY | - - -1 -1-0-0-1-0-1-0-1-0-6-0-1-6-1-1-1-1-1-1- R R R R RN
ARA | +[+[+]|+]+]+]+V+[+]+]+]+]+J+]+ |+ FH]e]r|c{F+] ][+ F]+]+]+T+]F[+]+]*+|+][+]+]+
oX | -[-1-1-1-1-I--T- - -1-1- 0 -1-1-IF- -1~ - T-1-1-1-1-1-1- T-1-
Catalase T+ F|F | F[+IFF[ T+ T F |+ |+ +F[F I+ [F [+ F ¥+ [F [+ ]+ +T+
The isolated Hafnia alvei
Pathogen

* Code number : 07387. Lot-ch-B. 944312549

ONPG = Beta-galactocidase..
ADH = Argintne hydrolase

LDC = Lysine decarboxylase
ODC = Ornithine decarboxylase..
CIT = Citrate utilization.

H2S = H2S Production.

URE = Urcase.

T2A = Tryptophane desaminase.

IND = Indole production. SAC = SAC = Sucrose [ fermentation/oxidation].
VP = Vogus Proskour . MEL = Meiiliose | fermentation / oxidation].
GEL = Gelatinase. AMY= Amygtalin [ fermentation/oxidation).

GLU = Glucose [ fermentation / oxidation].  ARA = Arabinose [ lermentation / oxedation].
MAN = Manitol [ fermentation / oxadation]. OX = Cytechrome oxidase

INO = Inositol [ fermentation / oxidation].

SOR = Sorbitol | fermentation / oxidation].

RHA = Rhamnose | fermentation / oxidation].
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Table (7): Expenimental infection of broler breeder chickens with Hafnia alvei (H. alvei).

. Mortalities Total egg Productian / week % Reisolation of | Reisolation from
Lesion score 4 weeks Total
Pl aek °
Group Per weeks 19 week M week 3¢ week 4 week
Na.
IR K o T of ezg | % of drop) % of ez { % of drop{ % of egg} % of drop % of eng | % of drop
LI ST T LOwklwk]wk!wk No. % prad. Inegg prod. inege | prod. inegg | prod. nege |\, . , o
¥ = Fop e | No. ”
prod. prod. prod. prod.
P3P P20 - - -] 90 [8eess=] 109 | Seggs=| 109 | Tewss=| 109 | Teges=| 104% | 7i1] 636] 1829 (5214
8% R0% 0% 0%
2032 L by - 2 U2 Sesae=l 109 | Teaps=l 0% | Geggsz] W% | begus=| 0%
¥% 0% 0% 0%
003010 --1-1-]- 00[%gews=| 0% | 9eggs=| 0% | 8eges=| 0% | Sepes=| 0%
X% 90% 80% 80%
L =Liver §=Spleen. 1=Intestine. 0=0vary. P1=Post infection.

» As comypared Lo contre! birds.,
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(D} Serological results ;
The results of serological screening for other re-

fated infections are shown in table (2) .

(K} Bacteriological examination :

Hafnia alvei isolation from various internal or-
guns of three suspected broiler parent flocks was
successiul (Table 2). Thirty-nine isolates, which
grow on macConkey and S.S. agar and revealed
motile Gram-negative short rods, could be recov-
crd from tiver.spleen, Kidney, small intestine, ce-
cum and ovary . Colonies appeared as grey, con-
vex and were 1-2 mm in diameter . Thesc
colonies were able to grow well on ordinary me-
dia . The frequency of isolation from the various
organs is shown in table(3). Results of H.alvei
isolation from cloacal swab cultures from other
10 broiler breeder chicken flocks revealed that 4
fMocks were positive and yielded 8 isolates (Table

4.

Triads for isolation of H.alvei from unincubated
cggs, non-fertile eggs, dead embryos and haiched
chicks from 3 out of the 13 broiler breeder chick-
en flocks were successful and revealed 29 isolates

(Table 5) .

The biochemical characteristics of the isolated or-

ganisms are shown in table (6) .

Hafnia phage on nutrient agar did not lyse any
bacteria other than Hafnia at a dose 1x10-6 and

produce four clear plaques of lysis with a zone of
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1-2 mm in diameter which confirm the organism .

(I} Antibiogramme results @

Results of sensitivity testing of 76 H.alvei isolates
are shown in Fig.(22). All tested isolates (100%)
showed high sensitivity 1o colistin and oxolonic
acid while 80% of them were sensitive 1o dano-
MNoxacin and flumequine, 70% to kitassmycin and
sulfamethoxole plus trimethoprim, 60% to enro-
floxacin and ncomycin, 50% to crythromycin and
lincospectin, 40% to amoxycillin, 30% to chlo-
ramphenicol, 20% o ampicillin and 15% to gen-
tamycin. None of the isolatles was susceptible to

oxytetracyclin and streptomycin .

() Experimental results :

Chickens exposed to the cxperimental infection
showed mortality, drop in egg production, opis-
thotonus and diasrhoca lor 7 days alter inoculation
compared with the control group. Gross lesions
were similar to those described in naturally infect-
ed chickens (Fig.13-14) Bacterial reisolation
from infected chickens and from eggs and hatched
chicks produced by infected chickens were record-

ed (Table 7} .

Histopathological results were similar to those ob-
served in naturally infected chickens (Fig. 15-21) .
Birds of the control group remained ciinically
healthy and showed neither pathological lesions

nor H.alvei isolation .

Vel.Med.d. Giza. Vol.50,No. 1{2002)



DISCUSSION

Bacterial infections continue to plaguc the poultry
industry and to contribute to human food-borne
discase all-over the world despite the world-wide
implementation of eradication, biosecurity, vacci-
nation, sanitation, medication programmes and

public education (Barrow, 1997).

Hafnia alvet has only recently been recogrized as
a pathogen in poultry (Recal et al., 1997) . It is
Gram-ncgative short rods and grow on ordinary
media as well as some of highly selective media
as 8.8, agar . The organism was closely resemble
to many species of Enterobacteriaceae of clinical
interest especially salmonella species through it’s
morphological, colonial, biochemical characters
{Sakazaki and Tamura, 1992) and the septicemic
lesions (Kelly, 1993 ; Ridell, {987). The bacteri-
um could be distinguished from other similar
puthogens (Sakazaki and Tamura , 1992; Krieg
and sncath, 1994) . Because the organism can
cause confusion with salmonella species, the
API20 NE microtest system was a useful tool as a
first diagnostic step and the Hafnia-specific bacic-
riophages provided the final reliable and precise
method for the identification and differentiation
ol H.alvei from other bacteria that may cause
similar clinicopathologic effects (Real et al.,

1997 Rodriguez et al.. [998) .

In the present investigations, H.alvei could be iso-

lated from the internal organs of 3 broiler breeder

Vet.Med.J..Giza.Vol.50,No. 1{2002)

chicken flocks , which were mainly suffering from
loss of appctite, diarrhoca , opisthotonus, capri-
ctous drop in egg production and sudden mortality
. Similar findings but in laying hens were made by
Real et al. (1997). Moreover, we succeeded in the
isolation of H.alvei from 4 flocks out of 10
through cloacol swabs culturing, which revealed 8
isolates . Cultures of cloacol swabs for H.alvei
proved to be very useful in understanding many
aspects of H.alvei infection . The gross pathologi-
cal lesions in all examined farms revealed that the
most characteristic lesions were in the liver which
was enlarged and scattered with numerous ran-
damly whitish yellow necrotic foci . 4-5 mm in di-
ameter, throughout the parenchyma as well as
splenomegaly twice normal size with scattered
necrotic foci, Oophoritis, pericarditis and pneumo-
nia were also observed . Histopathologically, the
internal organs were affected as liver showing se-
vere multifocol coagulative necrosis . pronounced
granulomas appears in the parenchyma contaim-
ing inflammatory and giant cells with activation of
the kupher cells. Other visceral organs revealed
focal necrosis, thickening of splenic capsule and
mild depletion of lymphocytes in spicen ; severe
haemorrhage., emphysema and infiltration  with
heterophils and plasma cells in lung: percarditis
and infilration of pericardium and myocardium
with granulocytes and lymphocyltes ; fibroblastic
proliferation in ovary : hyperemia, diffuse catar-
rhal enteritis with loss of epithelial cells and heter-
ophils infiltrating the lamina propria in intestine ;

and intertubular congestion with lymphocytes in-
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filtration and denudation of the Wwbular epithelium
with clowdy swelling in kidneys . Another inter-
esting finding in the brain was congestion of the
blood vessels, gliosis , demylination and neural

degeneration .

These pathological changes strongly confirmed
the H.alvei infection and coincided with the find-

ings of Real et al. (1997) .

Our work in these infection arosc-out of initial

studies on the related infection to explore and

clarify the precise role of H.alvei as a primary or

secondary or opportunistic pathogen . The sero-
logical findings revealed that the all investigated
farms were in a good immune status against
NDV. IBV and Fowl chalera, and proved 1o be
cxposed to MG infection except farm No. 2 . The
most remarkable serological findings were detec-
tion of serum antibodies against EDS-76 in farm
No. 3, 6 and 12 with no history of previous vac-

cination .

The significance of these serological findings ex-
plain the aggravation of the infection with other
pathogen and argue that such infection caused by
H.alvei as a primary pathogen , However, no his-
tory of predisposing factors or no other pathogen
(bactenia) could be isolated from the discased
birds. From the epidemiological stand point of
view: unincubated hatching eggs, dead in shell
embryos and hatched chicks from 3 naturatly in-

fected flocks were positive for isolation of
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Halvet . In addivion. reisobation of Halvel from

cggs and hatched chicks produced by experimen-
tally infected broiler breeder chickens confirmed
that egg transmission could be a way of infection, °
and probably explains the wide spread of the or-

ganism in nature .

This work has recently been extrapolated to
H.alvei septicemia in chickens and the epidemiol-
ogy of the discase still remains a mystery . Re-
garding the results of H. alvei sensitivity in vitro ;
all tested isolates showed high sensitivity to colis-
tin and oxolonic acid . This narrow finding of high
antibiotic sensitivily to the organism might be due
to increased resistance patterns and residue prob-
lems . These reasons concur with Te Winkel
(1997) . Furthermore, All isolates were resistant to
streptomycin and oxytetracyclin  which is in ac-
cordance with the finding of Gross and Holmes
(1990} in studying sensitivity testing of Entero-
cocei .

On the other hand . cxperimental infection of
H.alvei in susceptible 32-week-old broiler breeder
chickens revealed intersting findings in all re-
sponse variables measured in this trial when com-
pared with the controls . Pathogenicity testing in-
dicated that the H.alvei isolates was capable of
inducing mortalities {10% by oral route and 20%:
by intraperitoneal roule) | drop in cgg production
and diarrhoea which similar to those of naturally
infected Mocks . Reisolation of H.alvei post exper-

tmental exposure to the organism was successful.

Vet.Med.d. . Giza.Vol.50,No. 1{2002)



observations were made by Rcal et al.

/) . Since the isolales were selected from
d strains with differing clinical pictures , one
rgue that concomitant stressors or infec-

ould exacerbate H.alvei symptoms.

onclusion, these results are very exciting and
pen up opportunities for the disease diagnosis,
cvention and control for the future . H.alvei is
laimed to be a new pathogen isolated for the first
mie from meat-type breeder chicken flocks . The
titude of the poultry diagnostic people may be
:nore or confuse with this organism, so, we try
put a light on such problem . Notwithstanding,
: techniques will have to be further developed ,
part to automate them for busy diagnostic la-
yatories , and partly because of the variely ex-

‘ted by the pathogens .

LFERENCES

LA, (1982) : Bacteria associated with freshwater
iarming, with emphasis on the lish pathogen, Acro-
aas salomonicida. Diss. Abstr, Int. 45:3163.
. DUAL T Austin B.. and Colwell R.R. (1983): Numer-
ctal taxomomy of baclerial isolates associated with a
shwater fishery. J. General Microbiol. 129, 2043-
12,
ow. P.A, (1997) : Novel upproaches to control of bacte-
rial infections in animals, Acla Veterinaria Hungarica.
45¢3), PP. 317-329 .

de. M.. and O.Hermansen (1982) : Hafnia alver in mas-

itis secrction, a case report. Nor. Veterinacrtidsskr,

't.Med.J.,Giza.Vol.50,No. 1{2002)

Y4, 569-570).

Criuckshank, R. ; I.R. Dugid ; B.P, Mormion |, and R.H.A.
Swain (1975} Medical Microbiology. 12th Ed. E.S. Liv-
ingstone Limited, Edinburgh. London. New York.

Gelev, I I Gelev AL G. Steigerwalt ; G.P. Carter, and D.
4. Brenner (1990) - dentification of the bacterium asso-
ciated with hacmaorrhagic septicaemia in rainbow trout as
Hafnia alvei. Res. Microbiol. 141: 373-576.

Gross, JL.R., and B. Holmes (1990} : The Enterobacieriaceac
. In: Topley &Wilsonis | Principles of Bacteriology. Vi-
rology and Immunity . Highth cdition, Volume 2. 427,

Guinée, P. A. M., and J. J. Valkenburg (1968) : Diagnoslic
valuc of a Hafnia-specific bacteriophage. ). Bacteriol.
96:564 .

Kelly, W, R. {1993) : Patterns ol hepatic necrosis. In: Pa-
thology of Domestic Animals, Vol. I, dih ed. Jubb K. V.
F.; P.C. Kennedy, and N. Palmer. eds. Academic Press,
San Dicgo, CA, 337-346 .

Kricg, N. R., and P. H. Sncath (1994} : The genus Halnia,
In: Bergeyis Manual of Determinative Bucteriology. 9th
ed. Hol, J. G, N. R, Kreieg 1 P H. AL Sneail, ). T, Stad-
ey, and 8T Williams, eds. Willizmns & Wilkins, Bali-
mor¢, MD. 180-234

Lillie, R.D_ (1984) : Histopathologica) Techniques . 3nd cd.
The Blankiston Company., Philadelphia.

Mukherjee, S.R. : A. M. Das ; V.L. Paranjape. and $. R,
Marwah (1986); Hafnia alvei isolated (rom an equine
aborted foctus. Ind. J, Ve, Med. 6: 101-102 .

National Committee {or

Clinical  Laboratory  Standurds
(1990) : Performance standards for antimicrobial disk
susceptibility tests . 4th ed. Approved standard NCCLS
document M2-Ad, Villanova, Pa. 1990 .

Real, F.; A.Fernondez ; F. Acosta ; B.Acosta : B. Casuo ; S.

189



Diniz . and J. OrUs (1997) : Septicemia ;&m{:i;llcdl with
Hafnia alvei in laying hens, Av, Dis, 41:7”41..-:]47 .

Refaic. R.S. 0 AL AL Abou s M. AL Scham, and A. M. Sayed
(1993) © Microbjological quality of suspected comed
heel in Assiut. Ass. Vel Med. 1. 28: 205-210 .

Ridell. C. (1987) : Bacterial hepautis. In - Avian Histopa-
thology. 1st ed. American Association ol Avian Patholo-
gists. cds. Allen Press, Lawrence, K.(COP. 61,

Rodriguez. LA, © C.S.Gallardo ; F.Acosta ; T.P. Niclo |
B.Acosta, and F. Real (1998) : Halnia alvei as an oppor-
tunistic pathogen causing mortality in brown trout, Sal-
mo tutta L. 1. Fish Dis. 21: 365-370 .

Sakazaki. R and K. Tamura (1992) @ The genus Hatnia In:
The Prokaryotes. 2nd ed.. Vol 1. BalowsA  H. G. Trup-
er © M. Dworkin ; W. Harder, and K. Schleifer, cds.
Spnnger-Verlag , New York, NY. pp. 2816-2821 .

Salimov . R. M. (197%) © Halnia sirains isolated from hon-
cy . Velerinaria, 4:44-46 .

Sanders. JE.. and I.L. Fryer (}988) : Bactenia of lish. In:

Mcothods in Aquatic Bacteriology (cd. By B.Austin}

190

115-142. John Wilcy & Sons Lid . Chichester .

Sharma . R, K. ; B. R. Boro, and P. Borah (1991); Incid
of caprine pneumonia and associaked bacterial spe
Ind. J. Anim. Sci. 61: 54-55,

Smiibert . R M, and N R Krieg (1981) @ Systematics: €
cral Characterization. bn: Manual ol methods lor gcn
bacteriology. Eds. American Socicty for Microhiolo;
Washington , DC. 409-443

Te Winkel . G. PH. (1997) : Biosecurity in pouliry proc
tion : Where are we and where do we go 7 Acta vel

nariag Hungarica . 45 (3), 361-372,

Texdorl, V.1 . G, Kiclwein, and E. Lirgullu (1975) : Di
rentistion of enterbacteria isolated from milk. Arch.
bensmittelhyy . 26:46-49

Tornadijo , E. ; 1. M. Fresno 5 1. Carballo, and R, Ma
(1993): Study ol Enterobacteriaceac  throughout
manufacturing and ripening of hard goalsi cheese.
Appl. Bacteriol. 75:240-246 .

Ximena , M.V and T. M. Oricle (1983) : Hafnia alvei ¢
lada ca un caso de aborio cquinog . Arch. Med. Vet

50-91 .

Vet.Med.J..Giza.Vol.50,No. 1(2002)





