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SUMMARY

This study was intended to study the possible bacterial causes of yolk
sac infection in ostrich chick under field conditions and the effect of egg
treatments with different disinfectants (lodine 7% - TH4+ -[Tek-trol]
and formaldehyde fumigation) on the incidence of yolk sac infection in
hatched chicks. A total of 25 dead in-shell, 15 freshly died 2 weeks old
ostrich chicks and 25 cloacal swabs from breeder ostrich hens were
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obtained from 3 ostrich farms suffered from increased incidence of yolk
sac infection. The clinical signs, postmortem and bacteriological
investigation, were carried out. The results of bacteriological
examination revealed the isolation of Salmonella spp., E. coli,
Pseudomonas aeruginosa, Klebsiella spp., Staphylococcus aureus,
proteus spp. and enterococci with variable percentage, isolated E.coli
strains belonged to serotypes 01, 02, 055, 078 and untyped. The
incidence of yolk sac infection was reduced in hatched chicks from
treated groups than control one and washing the eggs with Iodine 7%
pre-incubation could prevent incidence of yolk sac infection than Tek-
trol (2/25) and formaldehyde fumigation (4/24).

Key words: Yolk SAC, Ostrich.
INTRODUCTION

It has been said that ostrich production and world-wide ostrich
industry entering their third era. The first era revolved around feather
and its demand on world market at the beginning of 20™ century, the
second revolved around skin and its demand world wide because of its
durability and attractiveness, the third era seems to revolved around the
demand for meat. Ostrich meat is low in cholesterol as well as tasty, for
this reason there is a high demand (Hallam, 1992).

As ostrich production become commercialized and moved
toward marketing livestock producer pay attention the management
program and control of infectious diseases in this species. Yolk sac
constitute about 20% of the initial egg mass and some time 30-40% of
the body mass and the time of absorption ranged from 7-10 days post
hatching when most chicks had used all of the yolk with absence of
infection (Deeming, 1995a).

Yolk sac infection, omphilitis and retention of yolk sac were all
different aspects of the same entity and was a common cause of
mortality in ostrich chicks, with most birds dying within 14-21 days of
hatching (Deeming et al., 1996), (Huchzermeyer, 1998).

Many factors involved in this condition including poor hygiene
during egg handling and incubation which allow bacterial pathogens to
penetrate through the egg shell to vittelo-intestinal duct, into yolk sac,
then the duct inflamed, closed up and preventing the extrusion of the
yolk into the intestine (Deeming, 1997).

The aim of this work is to study the possible bacterial causes of
volk sac infection in ostrich under field conditions and the hvsienic
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measures that should be taken to prevent yolk sac infection in ostrich
chicks.

MATERIAL and METHODS

[1] Birds and sampling:

Twenty-five fertile unhatched ostrich eggs (dead in shell) and
fifteen freshly dead ostrich chicks of 2 weeks of age suffered from yolk
sac infection. Besides twenty-five cloacal swabs from breeder ostrich
hens were obtained from 3 ostrich farms in Ismailia governorate. The
postmortem findings were carried out for both ostrich’s embryo and
chicks as well as clinical science in the later bacteriological isolation was
done from yolk sac contents and liver in case of dead in-shell embryos,
while from liver, heart, spleen, intestine and yolk sac from freshly dead
ostrich chick and from cloacal swabs of breeder hens.

[2] Bacteriological examination:

Samples were cultured on Nutrient, Rapport and Selenite F broth
(oxoid), incubated at 37°C for 24hrs followed by sub-culturing on
MacConkey agar, S.S agar blood agar, EMB agar and nutrient agar
(oxoid). Suspected colonies were subjected to morphological and
biochemical identification according to Quinn et al. (1994 and 2002)
isolated E.coli strains were serologically serotyped according to Edward
and Ewing (1972).

[3] Field treatment:

This field trial was carried out to determine the effect of egg
treatment with different disinfectants in order to minimize incidence of
yolk sac infection in hatched ostrich chicks.

A) Birds:

One flock of apparently healthy ostrich was used in this
experiment, reared under extensive system of housing (28
birds/4Feddan) with sex ratio of 1 male / 2 females.

The flock fed upon balanced ration contained 16% protein, the
eggs were collected once daily, then stored for one week in temperature
of 18°C and humidity ranged 60-70% with broad end up.

B) Hatchery used (Prohatch):

South African ostrich incubation system was followed. This
incubator is specialized for ostrich. The temperature was 37.7°C and
humidity was 23-28% in setter while in hatchery the temperature was
35.7-36.3°C and humidity was 28-32%. Turning of eggs was carried out
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each hour and candling of eggs was carried out in 14, 21, 28 and 35 days
of incubation. The incubator supplied with ultraviolet lamp.

C) Disinfection of hatching eggs:

This was done according to Button (1996). A total of 200
ostrich eggs were divided into five groups and used in this experiment as
the following:

Group 1: Hatched eggs were washed with TH4+ (sogeval laboratories —
laval —france).

Group 2: Hatched eggs were washed with iodine 7% (Betadine).

Group 3: Hatched eggs were subjected to formaldehyde fumigation
before setting in incubator by chemical reaction of 40 ml
formaline 40% and 20 g pot. permanganate per 2.83 m>.

Group 4: Hatched eggs were sprayed with Tek-trol 10% (Bio-tek
industry- USA).

Group 5: Control untreated Hatched eggs. All hatched chicks were kept
under observation until reach one month old, clinical signs
and mortality rate were recorded to indicate yolk sac
infected chicks.

RESULTS

The clinical signs of ostrich chicks with yolk sac infection were
observed 10-14 days after hatching. Chicks showed anorexia, loss of
weight again, depression, and abdominal enlargement, isolated from
other chicks, hold their head down or against their body. The abdominal
palpation of such chicks revealed presence of abdominal mass, while the
embryos failed to hatch and found dead in their shell (sticky chick).

The P.M examination of ostrich chick was hepatomegaly,
splenomegaly and generalized venous congestion with unabsorped yolk
sac of viscous content, watery yellow brown with caseous materials. The
navel inflamed with presence of pea size abscess as shown in Fig. (1).
The P.M examination of dead in shell showed distended abdomen and
adherence of embryos to inner eggshell surface (sticky chick), the yolk
sac content was viscous, turbid and of unpleasant smell. The navel area
inflamed with general congestion of the carcasses and yolk sac as shown
Fig. (2).

The result of beateriological examination and field treatment
were recorded in Tables 1, 2, 3 and 4.

253



Assiut Vet. Med. J_Vol. 49 No. 96, January 2003

Table 1: The bacterial pathogens isolated from both ostrich chicks and

_dead in-shell embryos with infected yolk sac.

: Ostrich chick Ostrich embryo
Type of isolated bacteria Freq. % Freq. %
Salmonella spp. 6/15* 40 5/25 20
E. coli 13/15 | 86.67 25/25 100
Pseudomonas aeruginosa 6/15 40 19/25 76
Klebsiella spp. 9/15 60 18/25 72
Staph. aureus 3/15 20 7/25 28
Proteus spp. 12/15 B 80 22/25 88
(*) Number per total —

Table 2: The member of bacterial pathogens isolated from cloacal swabs

of breeder ostrich hens.

Type of isolated bacteria Frequency of isolation %
Salmonella spp. 8/25 32
E. coli 20/25 80
Klebsiella spp. 9/25 36
Proteus spp. 14/25 56

f!nterococcz L 15725 | 60

Table 3: Serotyping of E.coli isolated from ostrich chicks, embryos and
cloacal swabs of ostrich hens.

E. coli Ostrich chicks Ostrich embryos Cloacal swabs ]
Serotypes | Freq. ] % Freq. % Freq. % |
01 2/13 15.38 3/25 12 1/20 5

02 2/13 15.38 7/25 28 3/20 15
055 2/13 15.38 4/25 16 2/20 10
078 4/13 30.77 9/25 36 10720 50

Untyped 3/13 23 | 2/25 | 8 4/20 20
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Table 4: The effect of egg treatment on the incidence of yolk sac

infection in ostrich chicks. | I ‘ 1 |
] ! .
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1 | Iodine 7% 40 | 29 | 25 | 25 --
2 TH4+ 40 | 28 | 24 | 21 | 3/24
3 Tek-trol spray 10% 40 | 28 | 25 | 23 | 2/25
4 Formaldehyde fumigation 40 | 27 | 24 | 20 | 4/24
5 Control (untreated) 40 | 27 | 24 | 19 | 524

(*) Affected chicks with yolk sac died 7-12 day, post-hatching,

DISCUSSION

The clinical signs of affected ostrich chick with yolk sac
infection were anorexia, depression, loss of weight gain and abdominal
enlargement while the ostrich embryo failed to hatch and found dead in-
shell. The P.M examination of ostrich chicks revealed the presence of
hepato-splenomegaly, and generalized congestion. The yolk sac contents
were viscous, watery yellow brown with caseous material, navel
inflamed and sometimes presence of pea size abscess. While P.M
examination of ostrich embryo revealed the adherence of the embryo to
the inner shell membrane (sticky chick), yolk sac inflamed, viscous
content, unpleasant smell and generalized congestion of the carcass,
these observations and P.M findings agree with that reported by (Blue-
Mclendon and Homco, 1995; Deeming, 1995a; Deeming et al., 1996 and
Huchzermeyer, 1998). '

Deeming, (1995¢c) mentioned that few days before hatching the
whole yolk sac was drawn into the abdominal cavity and the navel began
to close over the yolk sac if the infection not recorded.

Yolk sac of the embryo is the focus of infection and many
embryos die before hatching particularly late in incubation and some
dies shortly after hatching with losses up to 3 weeks (Tully and Shane,
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1998). Concerning the bacteriological examination, revealed Salmonella
spp. (40%, 20%), E.coli (86.67%, 100%), P. aeruginosa (40%, 76%),
Klebsiella spp. (60%, 72%), Staph. aureus (20%, 28%) and Proteus spp.
(80%, 88%) were isolated from the affected ostrich chicks and embryos
respectively. Similar findings were reported by Shivaprasad, (1993);
Deeming, (1995a) and Welsh et al. (1997). They reported that a great
variety of organisms such as Salmonella spp. E. coli, Pseudomonas spp.,
Klebsiella spp., Proteus spp., Bacillus spp., Enterococci and
Staphylococcus spp. were frequently isolated (often a mixture cultures)
from yolk sac infected chicks and embryos. Also (Grilli ef al., 1996)
reported that out of 38 ostrich chicks which died before 20 days of age,
30 cases of yolk sac infection were recorded. The isolated organisms
from these yolk sac including Escherichia coli, Pseudomonas spp.,
Staphylococcus aureus, Proteus spp and Streptococcus.

Ratites including ostrich, emus and rheas have increased in
infection with Salmonella spp. over the last 10 years (Dempsey et al.,
1997).

Cloacal swabs from breeding hens indicated the isolation of
Salmonella spp., E. coli; Klebsiella, Proteus spp. and Enterococci.
These results coincided with that reported by Foggin, (1992); Phalen,
(1995) and Kamel et al, (2000), where faccal contamination of the eggs
is considered to be the most important source of infections, other sources
may be through the vertical transmission (Husein et al., 2002).

The incubated ostrich eggs showed a higher incidence of
microbial contamination with 45% of fertile and 67% of dead in-shell.
This may be attributed to their infection with varieties of faecal and soil
bacteria (Foggin and Honywill, 1992., Button et al. 1994). Also, Brown
et al. (1996) and Deeming, (1996) reported that near-term embryonic
mortality of ostrich eggs, bacterial contamination was observed in all
examined eggs and the organisms isolated were typical of soil and faecal
origin.

Concerning the serological serotyping of E. coli isolated from
chicks, embryos and breeder hens, the results indicated that they belong
to 01, 02, 055, and 078 and they were of a common serotypes of poultry
species. This result is supported by Huchzermeyer (1998) who reported
that all E. coli serotypes isolates of ostrich were corresponding to
poultry pathogens.

' The infection of yolk sac can take place via different routes,
contamination through the shell (shell contamination route), umbilical
infection at hatch and general infection. Hence some embryos suffering
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from contamination through the shell will succumb to generalized
infection and die before hatching Huchzermeyer (1998) and Deeming,
(1999).

The sanitation programmes for ostrich eggs are variably based on
procedures employed for poultry eggs and vary from egg washing
through to simply brushing off soil Deeming (1997), also Deeming
(1995b) declared that the problems associated with microbial infection
of eggs can only be solved by the preventive measures.

Our results of field treatment for prevention and minimizing the
yolk sac infection as shown in Table (4) indicated that there was a
reduction in incidence of yolk sac infection in hatched chicks in treated
groups with different disinfectants than non treated one (control). This
observation was also recommended by Button ef al. (1994) who reported
that lower infection rate and higher hatchability rate were obtained in
farms where the egg sanitized than on farms with no sanitation practiced.
Accordingly the prevention of the infection was a better course of action
Deeming, (1995a); Dunn (1995); Wade (1995) and Speer (1996).
Moreover, to prevent the yolk sac infection, strictest incubator hygiene is
necessary, disaffection of the eggs after collection and/or before setting
and nest hygiene (Huchzermeyer, 1997).

Also the results indicated that washing of eggs, with 7% iodine
solution gave the best result than other disinfectants and minimized
incidence of yolk sac infection in hatched chicks. Such result agrees to
some extent with that reported by Hallam, (1992), However Stewart
(1996) mentioned that formaldehyde gas fumigation was extremely
irritant for human and respiratory tract of the hatched chicks so, it is not
recommended. Also Badley (1997), founded that acidic disinfectant will
be inactivated in the shell pores by the buffering action of calcium
carbonate of the shell. In contrast Tully and Shane, (1996) considered
that, washing of eggs will remove cuticle and allow bacterial penetration
through the shell and recommended dry cleaning of eggs by non
abrasive material.

It can be concluded that yolk sac infection is a significant cause
of early mortality in ostrich chicks with most bird dying within 14-21
days of hatching as a matter of fact are incriminated many factors, in
such infection including poor hygiene during egg handling and
incubation, but the bacterial contamination by (Salmorella spp., E. coli,
Pseudomonas aeruginosa, Klebsiella spp., Staphylococcus, proteus....)
had the upper hand in such infection either from breeder hens or through
the faecal contamination during oviposition or handling (shell
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contamination). Accordingly egg handling and disinfection are the key
factors in prevention of yolk sac infection in young ostrich. Anyhow to
minimize the infection of eggs and chicks, keep the nest clean and dry as
possible. On the other hand, eggs should be collected as soon as possible
after laying and cleaned, washed using warmed water with a disinfectant
solution. Such eggs should be stored for short time and at hatching the
navel of each chick should be disinfected.

REFERENCE

Badley, A.R. (1997): Fertility, Hatchability and Incubation of Ostrich
Eggs. Poultry and avian biology Review 8(2) 53-76.

Blue-Mclendon A. and HomCo. D. (1995): Ultrasound Determination of

' Yolk Sac Size in Ostrich Chick. Association of Avian

Veteranarian, (1995): Main Conference Proceedings, 311-312.

Brown, C.R.; Peinke, D. and Loveridge, A. (1996): Mortality in near-
tearm Ostrich Embryo during artificial incubation. British
Poultry Science (37) 73-85.

Button, K. (1996): Increasing the hatchability of ostrich eggs. Australian
ostrich Association Journal of December 1995/January 1996.

Button, K., Moon, D. and Turner, D. (1994): Increasing the hatchability
of ostrich eggs. Australian Ostrich Association Journal 18-23.

Deeming, D.C., (1995a): Possible effect of Microbiol Infection on Yolk
Utilization in Ostrich Chicks. Vet. Rec. 136, 270-271.

Deeming, D.C. (1995b): Factors Affecting Hatchability during
Commercial incubation of Ostrich. British Poultry Science,
(36): 51-65.

Deeming, D.C. (1995c): The Hatching Sequence of Ostrich (Struthio
camelus) Observed by Candling. British Poultry Science, (36):
67-78. '

Deeming, D.C. (1996): Microbial Spoilage of Ostrich (Struthio camelus)
eggs. British Poultry Science, (37): 689-693.

Deeming, D.C. (1997): Ratite Egg Incubation a Practical Guide. Ratite
Conference, Buckinghamshine, U.K.

Deeming, D.C. (1999): The Ostrich Biology, Production and Health.
CABI Publishing.

Deeming, D.C.; Dick, A.C.K and Ayres, L.L., (1996): Rearing Ostrich
Chick a Stockman’s Guide. Ratite Conference, Hangland Farm
Ostrich, Banbury, UK., PP. 122,

258



Assiut Vet. Med. J. Vol. 49 No. 96, January 2003

Dempsey, T.J.; CorsigLia, C.M. Christenberry, s.P.Thoyer, S.G.; Buhr,
JR and Rowland, G.N (1997): Salmonella Pullorum and
Gallinarum in Ostrich. American Ostrich, (4): 8-12.

Dunn, S. (1995): Ostrich Chick Rearing In: Drenowatz, C. (ed), The
Ratite Encyclopedia. Ratite Records, SanAntonio. Texas, PP.
139-147.

Edward, P.R. and Ewing, W.H. (1972): Identification of Entero
Bacteriaceae 3™ Ed. Burgess Publishing Co. Minneapolos.

Foggin, C.M, (1992): Pathology of Common Diseases of Ostriches.
Proceedings of South African Veterinary Association Biennial
National Congress, 149-153.

Foggin C.M. and Honywill, J. (1992): Observation on the Artificial.
Incubation of Ostrich Eggs with Special Reference to water
loss. Zimbabwe Veterinary Journal, (26): 81-89.

Grilli, G.; Sironi, G.; Gallazzi, D.; Rampin, T. and Peccati, C. (1996):
Necropsy Finding and Parasitological Examination in Ostrich in
Italy. In: Deeming, D.C. (ed) Improving our Understanding of
Ratites in a Farming Environment. Ratite Conference
Oxforshire UK, PP. 42-43.

Hallam, M.G. (1992): Topaz Introduction to Practical Ostrich Farm. The
Ostrich Producers Association of Zimbabwe, Harare, P. 149.

Huchzermeyer F.W. (1997): Ostrich Nannies. South Africa Ostrich Feb-
March 1997, 29.

Huchzermeyer, F.W. (1998): Diseases of Ostriches and other Ratites
Agriculture Res. Council Protoria. South Africa.

Husein, M.M., Medani, G.G. and Amin, A.A. (2002): Some Sanitary
Studies on Hatchability of Ostrich Eggs. Journal of the
Egyptian Vet. Med. Association, Vol. 62, No. (1), PP. 103-111.

Kamel, A.M.; Khafage, A.A. and Beushra, M. (2000): Clinical,
Bacteriological and Pathological Studies of Salmonella
infection of Ostrich Chick, in Egypt. SCVMZ (2): 2000, 811-
820. '

Phalen D.N. (1995): Differentiating abdominal Disorders in the Ostrich
and the Emu. Association of Avian Veterinarian. Main.
Conferences Proceeding, 209-213.

Quinn, P.J.; Carter, M.E., Markery, B.K and Carter, G.R. (1994):
Clinical Veterinary Microbiology. Year book, Wolf publishing.
Europ limited.

259



Assiut Vet. Med. J. Vol._49 No. 96, January 2003

Quinn, P.J.; Markery, B.K.; Carter, M.E.; Donnelly, W.J. and Leonard,
F.C. (2002): Veterinary Microbiology and Microbial Diseases.
Blockwell Science Ltd. 1 Published.

Shivaprasad, H.I. (1993): Neonatal Mortality in Ostrich: An Overview
of Possible Causes. Proceedings of the Association of Avian
Veterinarian, 282-293.

Speer B.L. (1996): Developmental problem in young ratites in Tully,
T.N and Shane S.M (eds) Ratite management, Medicine and
surgery Kriger publishing Molabar Florida, pp. 147-154.

Stewart, J.S. (1996): Hatchery Management in Ostrich Production. In
Tully, TN and Shane, S.M. Krieger Publishing Malabar,
Florida, PP. 59-67.

Tully T.N. and Shane, S.M. (1996): Ratite Management. Medicine and
Surgery. Krieger Publishing Company.

Tully T.N. and Shane S.M. (1998): Ratites in the Veterinary Clinics of
North America, November 1998.

Wade, J. (1995): Common Problems in Young chicks. In: Ostrich
Odyssey “95” Proceeding of the fifth Australian Ostrich
Association Conference, Gold Coast, Queensland. PP. 93-98.

Welsh, R.D.; Vanhooser, S.L.; Dye, L.B. and Nieman, RW. (1997):
Salmonella Infection in Ratite: Diagnosis, Epidemiology and
Clinical Significance, Vet. Med. J., PP. 193-198.

260



Adssiut Vet Med. J. Val. 96 No. 49, January 2003

.

Fig (2): Yolk sac infection in ostrich embryo.
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