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SUMMARY

26 (25.24%) isolates of Pseudomonas spp, were detected from 103
dead chicken-embryos. In addition 18.23%, 6.35%, 5.55% and 1.54
of Pseudomonas spp, were recovered from baby chicks, growing
chickens, laying hens and apparently healthy birds respectively.
The isolasted Pseudomonas spp (68 strains), were bicohemically
differentiated into 5 species including: Ps. seruginosa (5.58%); Ps.
vesicularis (4.96%); Ps. sureofaciens (1.24%); Ps. diminuta (1.24%)
and Ps. flava (1.03%).

Pathogenicity tests in 7-day old chicken embryos by yolk-sac in-
oculation or dipping in broth culture of Ps. aeruginosa (Reference
strain), Ps. aeruginosa (clinical isolate) and Ps. vesicularis clinical
isolated proved that these organisms were highly pathogenic with
high mortality rate. Similar results were obtained by using the
filtrates of the previous organisms by yolk sac inoculation. On the
other hand results of less pathogenicity with low mortality were
recorded by using the filtrates of the previous organisms through
dipping.

The experimental infection in baby chicks by different routs with
the previous cultures or their filtrates, revealed that the subcutaneous
route of inoculation was highly effective.

The isolated Pseudomonas spp from dead embryos and baby chicks
were sensitive in vitro to Rifampin, Neomycin and garamycin.

INTRODUCTION

Several microbial infections are factors in the losses of poultry industry, from an econo-
micview point Pseudomonas aeruginosa infection is not only responsible for embryonic mortality
but also for mortality in chicks and heavy losses of broilers (VALADAE, 1961; SAAD et al.,
1981; ANDREEV et al., 1982 and BAPAT et al, 1985).

KRISTIANSEN (1983) studied different types of media for the rapid isoaltion of Pseudo-
monas species.

The biochemical reactions of strains of Ps. aeruginosa isolated from dead in shell emb-
ryos and fowls were reported by SADASIVAN et al{1979) and KIM et al.(1982), while MEITERT
et al (1981) studied the phage types and serotypes of Ps. aeruginosa.

ALl (1980) proved that Ps. aeruginosa strains isolated from dead embryos were patho-
genic to young chicks.
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Reports on the antimicrobial sensitivity of Pseudomonas spp isolated from animals and
birds have been made by CRESTEA et al. (1969) and CHAKRABARTY (1980).

Pseudomonas infection in birds did not receive much care in our country, therefore
the work reported in this paper was undertaken to give an idea about the following:

— The incidence of Pseudomonas spp in dead chicken embryos and chickens of different
ages.

- Experimental infection using the isolated organisms and reference strain as welil as
their filtrates in chicken embryos and chicks.

- The antimicrobial sensitivity of the isoalted Pseudomonas spp.

MATERIAL and METHODS

Specimens and Bacteriological work =

Dead chicken embryes (103), dead baby chicks (181), growing and adults dead cricke

(135) as well as 65 apparently healthy birds were obtained from governmental farms and
balady hatcheries at Assiut and New-Valley provinces. Samples from embryonic-membranes.
yolk sac, liver, embryonic fluids of chicken embryos and liver, spleen, kidney, heart blood.
yolk sac of baby chicks and older birds were subjected to bacteriological examination. Thesc
samples were inoculated into Cetrimide agar and King's media, and incubated at 37°C for
48 hours. The suspected colonies were picked up and subjected to further identifications based
on colonial and cellular morphology, pigment production, oxidase test, solubility of pigment
in chloroform, sugar fermentation and other biochemical tests (BUCHANAN and GIBBONS,
1975 and WILSON and MILES, 1975).

Pathogenicity tests :

Embryonated chicken eggs and Baby chicks used in this study were considered healthy
and free from Pseudomonas infection by bacteriological examination.

Reference strain: A reference Ps. aeruginosa, strain PAl was kindly obtained from I
BORST, National Institute of Public health, Bilthoven, the Netherland.

Filtrate preparation :

48 hours broth culture of the organism was taken, centrifuged and the supernatent
was filtrated through seitz filter.

Experimental infection in chicken embryos :

Twelve groups (1-12), each consisting of 20 embryos of 7-day-old and another three
groups (13-15), each of 10 embryos were used to study the pathogenicity test.

Groups 1,2 and 3, were inoculated via the yolk sac route by 0.1 ml. of 24 hours broth
culture, of Ps. aeruginosa (R), Ps. aeruginosa (C) and Ps. vesicularis (C) respectively, containal
14X10  viable cells per ml (SAAD et al, 1980).

- Groups 4,5 and 6, were dipped for 4 minutes in 24 hours broth culture of Ps. aerug-
inosa (R), Ps. aeruginosa (C) and Ps. vesicularis (C) respectively at the same concentration
used previously for inoculation.

- Groups 7,8 and 9 were inoculated via the yolk sac route by 0.1 ml of fiitrate of
the previous strains respectively.

— Groups 10,11 and 12 were dipped in filtrate of the previous spp respectively.

Assiut Vet.Med.J.Vol. 20, No. 39, 1988.
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- Groups 13 and 14 were inoculated and dipped in sterile broth respectively.
= Group 15 was left uninoculated as control.
N.B. (R) = reference strain (C) = clinical isolate.

All groups were separately reincubated and candled daily for 14 days. Embryos died
during the incubation peroid and chicks that died after hatching were subjected to bacterio-
logical examination and trials for reisolation of pseudomonas.

Experimental infection in baby chicks:
(285) 3-day-old chicks were classified into Nineteen equal groups each of 15 birds.

- Chicks of groups 1,2 and 3 were inoculated orally by 10° organisms of Ps. aeruginosz
(R), Ps. aeruginosa (C) and Ps. vesicularis respectively.

- Chicks of groups 4,5 and 6 were inoculated intranasally by 1DB of the previous organ-
isms respectively. 8

Chicks of groups 7,8 and 9 were inoculsted subcutaneously by 10 of the previous
organisms tespectively.

Chicks of groups 10,11 and 12 were administered orally with filtrate of the previous
spp. respectively. :

Birds of groups 13,14 and 15 were inoculated I/N with filtrate of the same organisms
respectively.

Birds of groups 16,17 and 18 were inoculated 5/C with filtrate of these organisms
respectively.

Birds of group 19 were Kept without treatment as control.

Inoculated and control birds were kept in isolated pens and observed for 4 weeks and
specimens were collected for reisolation of Pseudomonas from dead bird.

Sensitivity test :

In vitro antibiotic sensitivity testing of identified Pseudomonas spp was performed by
the disc plate technigue described by BLAIR et al. (1970). Discs were prepared according
to the method recorded by STAKES and WATER-WORTH (1972). The types of antibictics
and their concentration used included Rifampin (30 ug), neomycin (10 ug), gentamycin (10

ug), amikacin® (30 ug), kanamycin (30 ug), streptomycin (10 ug), chloramphenicol (30 ug),
tetracycline (30 ug), erythromycin (15 ug) and Penicillin (10 LU).

RESULTS

Table (1) shows the frequency of different species of Pseudomonas isolated in this
investigation. From table (1) it is shown that the incidence of Pseudomonas spp. was higher
in gsad embryos than that of other groups.

The results of pathogenicity tests in chicken embryes and baby chicks are given in
Tables (2 and 3).

Table (4) illustrates the effect of different antibiotics on the isolated Pseudomonas
strains.

DISCUSSION

Recently Pseudomonas infection is of considerable importance to
the poultry industry as a cause of iosses, especially in embryos and young
thicks.

Assiut Vet.Med.).Vol. 20, No. 39, 1988.
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In this present study, out of 103 dead embryos during incubation, 12 isolates were

i iiled to be Ps. seruginosa. In similar studies ‘the same organism have been isolat:d by

ner investigators, ZAGOEVSKI (1956) and ALl (1980). The percent of the isolated Ps. aerugi-

nesa by the authors (11.65%) was nearly the same percentage reported by RANES and SZALY
(1974 and NASHED (1981) from dead embryos and unhatched eggs.

Bacteriological examinations of dead birds (chicks) - revealed that the organism was
isclated in @ high percent (18.23). The “results agreed to some extent with those of RAY
an. BANERJ (1969), MAZZETTI (1972), MARKARYAN (1975) and AWAAD, et al. (1980) who
detected the organism from dead chicks assotiated with mortalities from 4.5 to 90%.

The present work recerded the isolation of Pseudomonas spp from chickens other than
those of young ages with a low percentage.

It is ‘worthy to mention that the isclation of Ps. vesmulam, Ps. aureofacicns, Ps. diminu-
ta and Ps. flava ‘from embryos and .chickens we:e ‘reported for the first time i in this work.

Experimental ‘infections of J-days-nld“ chick - embryos either by inoculation iz volk
sac or dipping on broth culturs of Pseuchmunas spp ‘indicated that ‘the isolatec were high!
virulent leading to - desths of 75-100% of" the mieeted ‘embryos. Similar findings w=re reported
by SAAD. et al (1980). The pathogenic effect . of Ps. aeruginosa in chicken-embryo: was studied
alsc by SRINIVASAN {1977) and ‘NASHED {1581 who concluded that the organism was [espon-
sible for & high percent of unhatched eggs and embryonic deaths.

The ‘experimental infections in baby chicks by different routs with cultures of Pseudo-
monas spp tevealed thst the subculsneous mute of inoculation was highly effective wiih
high mortality 'rdate waried- from 86.67%-100 %. The  pathogenic effect -of Pseudomonas spp
in chicks was reported also. by VALADAE (1961), RAY and BANERJ (1969), MARKARYAN
(1975) and AWAAD et al. (1981). Reisolation of the organism from dead and sscrified birds
vere conducted, this result disagreed with the work Di EL-NASAAN et al. (1975).

In this present  study, the experimental mfectwns in chicken embryos through yolk sac
inoculation by using the fitrates of Ps. aeruginosa (R), Ps. seruginosa (C) and Ps. vesicularis
(C). vroved ‘that the filtrates were highly pathogenic and the mortality rate ranged from
65-100%. While results of '~ss -pathogenicity with Jow mortality {25 35%) were recorded by
using the filtrates of the previous organisms through tﬁppmg Dn the other hand the experimen-
tal infections in chicks with filtrates of the previous species indicated that the subcutaneous
route was ﬁghly effective with moderate *rni:rtélity rats.— :

Tia arﬂhmtic -sensitivity . «uf Pseudomonas strains isolated from dead chicken embrycs
and baby dm:&s in this ‘study in @ descmdmg order was as such: rimectane, neomycin, garamy-
cin. Amikacian, Kanamyein, streptomycin, dﬂorampﬂ"netml and tetracytﬂine. While, erythromycin
anc penicillin had no effect at all. Our results are in agreement with = those published by
CRISTEA et al. {1969) ‘and SHIMITZA and SHIBITA {1969). Our tesults agreed but to some
extent with the findings of AWAAD et al. (1981). CHAKRABARTY et al. (1980) and BAPAT
El’ dl- (1985)

in conciusmn, ‘it is worthy “to say 1!13!:, mwtly Pseudomonas infections appeared o
be of high sigmflcsnce mng the poultry'fﬁbcks
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Table (1): Shows the frequency of different species of Pseudomonas

o
Specimens m. Ps. aerug=  Ps.vesicularis Ps.aureofaciens Ps.diminuta Ps.flava Total
b inosa
¥ No % No % No % No - % No % No %
Z
Dead 103 12 11.65 B B2 3 2.91 o dadd 27,94 26  25.24
embryo
Baby 181 12 663 N 97 3 1.66 2 1.66 1 0,55 3%.::.48,23
chicks
Above 63 3 hTe - 0.00 - 0.00 =000 1 1.59 4 6.35
4-week-
old chick
Laying 72 = 000 4. 9555 - 0.00 - 000 - 0,00 4 5.55
hen
Apparently 65 - 0,00 - 0.00 » 0.00 - 0.0 11,54 1 1.54
healthy birds
Total 484 27 558 24 496 6 1.24 6 1.24 - R 68 14.05
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Table (2): Showing the results of pathogenicity in chicken-embryos

. f j . i
Wei, B! -.smﬁjn.a i —Ummcao._ﬁojmm Daily death post infection Mortality Hatchability
embryos infection species rate
8 et 11592 .13 1615 A6 ¢ 18 992052} No % No %
20 Yolk sac Paaeruninosa (£) M B 8N ir ., 2 i EIGRER SR 7 - 20 100 0 0
inoculation
20 with Ps.aeruginosa (R) 7 8 & R B RN P g o U M IR, LS 20 100 0 0
20 = apalbine fof - Payesioularb (BT 8 B L.} Rk g Pl A G SO0 D 20 100 0 0
10 sterile broth § e R Ry TR i e S ARBRTIRRE € e 4 8 80
20 Dipping Ps.aeruginosa o RS SY W e Vi, IR SRE STiE i b e 16 B0 4 20
20 with Ps.aeruginosa (RY el BonG 2N L) e N R T TS Rl 2 Sk e 5 25
20 Biilburg of - i yesicularis¥e) g 4 R LB 1 ecomadng e e o 18775 % .25
10 sterile broth R BRI L AT SR S 0 R e SR e 1 24910 9 90
20 Yolk sac Easniinoie- 10 18 2 - owli=l w0 R A @ SO R T 20 100 0 0
! inoculation ; : A evnd i Qi
20 with ; M..W. mm-.:mmzomwﬁmv 16 4 = = = = v - - = i AT 20 %QO 0 0
20 filtrate of PRVSNEUIANE " IOY A0 3 4 e s e | e T B g R 13 H5 7 35
20 Dipping Pogeruginga(B) v = VIR GBI Wl ARERE  m R T L A5 ° €5
with
20 filtrate Ps.seruginosa(R) - - - 2 1 1 B st DR e Tl 5::25 S48 .75
20 of iR ceae FOVURRL SRR, e ey S IR A SR e R N SR y e ) 13 . 65
10 Non treated Conrol Wl FRN AR Sl PTG T T e [ e e e e . 1 10 9 90
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Table (3): Showing the results of pathogenicity in chicks

Days Inoculation with broth culture Inoculation with filtrate
post
Infection Ps.ae ruginosa (C) Ps. aeruginosa (R)  Ps.vesicularis (C) |Ps.aeruginosa (C)  Ps.aeruginosa (R)  Ps.vesicularis =
oral I/N S/C oral I/N_S/C Oral I/N_S/C_|otal I/N_S/C oral I/N S/c oral /N S/C 8
1 - &2l & = 7 - Sy 1 1 1 1 o 1 gL o
2 1 1 7 1 - 6 - - 6 2 1 2 = A 5 1 1 £ -
o 1 - Fks 1 1 = 1 = 1 * 1 1 - PR 1 - 1 -
4 2 S 1 1 . - pte - - 1 - TE - S 7 -
5 1 P Yo dide T -~ e SIS R >
6 ! e i § T a e g g s e
7 Y 12 AT S T i G - SR + e 5
8 o g e AR B T e A S - I 5 .
9 i T A e Gl L . R — R .
10 i e - TR g Gl S L G gty - A 5
1 - - 5 RS o e e b : B i RN "
No. 7 5 15 6 4503 3 2 14 3 310 2.9 8 i B
46.67 33.33 100 40.02 26.66 B6.67 20.01 13.33 93.3320.01 20.0166.67 13.33 6.67 53.33 20,00 13.33 gp 0
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Table (4): Antibiotic sensitivity of Pseudomonas spp isolated from dead chicken embryos and Baby chicks.

Dead chicken embryos (26 strains) Baby-chicks (33 strains) Total
Antibiotics 2 B : _u, :
NO % No % No %% No % Zm, %
Rimectane 26 100 0 0] 31 83,94 .2 6.06 57 96.61
Neopmycin 26 100 0 R 29 87.88 4 12.12 55 93.22
Garamycin 24 9231 ‘i 2 7.69 28 B4.B5 5 15.15 52 88.14
Amikacin 22 B4.62 4 15.38 28 84.85 5 1545 50 84.75
Kanamycin 22 B4.62 4 15,38 26 78,79 7 21.21 48 81.36
Streptomycin 18 69.23 8 ua.%:_ 23 69.69 10 30.30 41 mm.w@
_U:_oam«.:v:c:mnm_ ¥ 50.00 13 50,00 17 51,57 16 48.48 30 50.65
imimnv‘n:.u.._m : 12 46.15 16 < 2585 14 42.42 19 57.58 26 44,07
Erythiomycin 0 0 26 100 0 0 33 100 0 00
Penicillin . 0 0 26 100 0 0 33 100 6 00
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