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Abstract : Chlamydia psittaci infects many domestic birds poultry,large animals and
mammals. Chlamydia psittaci is of great economic importance and cause sporadic but
sometimes devastating disease in humans. Avian chlamydiosis (AC) is caused by the
bacterium Chlamydophila psittaci that causes a severe loss in meat and egg production. In this
study we collected 466 cloacal swabs,311ocular swabs and 205 nasal swabs from diseased and
apparently healthy poultry species (turkey, pigeons, duck and chickens) from farms and Souq
Al-Qalaah in Sayedah Aisha, these samples were isolated in specific pathogen-free
embryonated chicken eggs (SPF-ECE) and stained with specific stain (Giemenez stain).
Chlamydia psittaci were demonstrated in 370 samples from 497(74.5%)in turkeys, 282
samples from 356(79.2%) in pigeons, 5 samples only from 89 (5.6%) in ducks and just 7
samples from 40 were positive (17.5%) regarding chicken. Isolation of Chlamudia psittaci in
SPF-ECE and identification by Giemenez stain confirmed to be the gold standard method.
Keywords : Chlamydia psittaci, isolation, identification, poultry and Gimenez stain.

Introduction

Avian chlamydiosis is caused by Chlamydia psittaci and is systemic, infectious, zoonotic and
occasionally fatal disease in domestic and wild birds*.Chlamydia psittaci, a Gram-negative obligate intracellular
bacterium, is an important turkey pathogen causing infections of mucosal epithelial cells and macrophages of
the respiratory tract, followed by septicaemia and localization in epithelial cells and macrophages in various
organs 2.Infection can be clinically in apparent or result in disease of respiratory tract, conjunctiva, serous
membranes, joints, central nervous system (CNS), reproductive organs, and gastrointestinal tract. Reservoirs of
the organism include the respiratory, intestinal and genital tracts of birds and mammals with transmission
occurring via inhalation or ingestion *. Chlamydia psittaci infects many domestic birds and poultry. Moreover,
birds in psittacidae, pigeon, dove, canary, turkey, duck, water birds *avian chlamydiosis (AC) is caused by the
bacterium Chlamydophila psittaci. The disease in birds was originally called psittacosis, but the term ornithosis
was introduced later to differentiate the disease in domestic and wild fowl from the disease in psittacine birds.
The two syndromes are currently considered to be the same'. Their earlier separation was based on the
assumption that in humans, ornithosis was a milder disease than psittacosis. However, it should be noted that
the disease in humans contracted from turkeys and ducks is often as severe as at contracted from psittacine birds
Infection of birds with Chlamydophila psittaciis common all over the world and has been found in about 465
avian species °. Outbreaks of AC in psittacine birds and domestic poultry farms cause considerable economic
damage “.The infection can lead to systemic and occasionally fatal disease in birds. The clinical signs are
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generally nonspecific and vary greatly in severity depending on the species and age of the bird and the strain of
chlamydia. AC can produce lethargy hyperthermia, abnormal excretions, nasal and eye discharges, and reduced
egg production. Mortality rates will vary greatly. In pet birds the most frequent clinical signs are conjunctivitis,
anorexia and weight loss, diarrhea yellowish droppings, sinusitis, biliverdinuria, nasal discharge, sneezing,
lachrymation and respiratory distress °. Many birds, especially older psittacine birds, may show no clinical
signs; nevertheless, they may often shed the agent for extended periods. Necropsy of affected birds will often
reveal multifocal hepatic necrosis spleen and liver enlargement, fibrinous airsacculitis, pericarditis and
peritonitis “®. Histological lesions are suggestive of infection but are non-pathognomonic unless there are
identifiable chlamydiae present avian chlamydiosis (AC)is caused by the bacterium Chlamydophila psittaci.,
the genus Chlamydiawas divided into two, Chlamydia and Chlamydophila. A proposal to re-combine them into
the single genus Chlamydia is under consideration but has not been adopted for this chapter. The avian strains
of Chlamydophila psittaci include at least fifteen genotypes, some of which correlate with the avian species
from which theyare usually isolated. Chlamydiosisas it occurs naturally in mammalian species and not
contracted from avian species is caused by different species of the organism. Depending on the virulence of the
chlamydial strain and the avian host defense, Special laboratory handling (biosafety level 3)is recommended
because avian chlamydial strains can cause serious illness and possibly death in humans. Whilethe disease in
psittacine birds is best known, the infection in ducks and turkeys is of particular concern as transmission to
humans is common during handling and slaughter of the birds. The diagnosis of AC requires the isolation and
identification of the organism, the demonstration of chlamydiae in tissues, or the demonstration of a four-fold
increase in specific humoral antibody, aswell as typical Clinical signs’. Identification of the agent: Isolation of
chlamydiae requires the inoculation of embryonated eggs or cell cultures and testing for chlamydiae by
cytochemical stains or immunohistochemical methods. The direct inoculation of samples into cell cultures is
preferable asthey are as sensitive for the isolation of most avian strains of chlamydiae as are chicken embryos.
The cell cultures are then stained by immunofluorescence or by other appropriate stains at appropriate times to
demonstrate the presence of inclusion®. Chlamydial infections in turkeys present significant economical losses,
but public health is also a consideration, since veterinary surgeons and poultry workers are at risk of becoming
infected by this zoonotic agent. Chlamydia vaccines are non-existent, although considered efforts have been
made 391 |solation of Chlamydia psittaci in (ECG-SPF)Chicken embryos are still used for the primary
isolation of chlamydiae. The standard procedure is to inject up to 0.5 ml of inoculum into the yolksac of a
specific pathogen free 6—7-day-old embryo. The eggs are then incubated in a humid atmosphere at 39°C, rather
than at 37°C, as multiplication of chlamydiae is greatly increased at the higher temperature. Replication of the
organism usually causes the death of the embryo within 3-10 days. If no deaths occur, two additional blind
passages are usually made before designating any sample as negative. Chlamydial infections will give rise to a
typical vascular congestion of the yolk sac membranes. These are harvested and homogenised as a 20% (w/v)
suspension in SPG buffer and can befrozen to preserve the strain, or inoculated into eggs or on to cell cultures.
The organism can be identified by preparing an antigen from an infected yolk sac and testing it by direct
staining of smears using appropriate stains (Giemenez stain) or by using the antigen in a serological test. Cell
culture monolayers can be inoculated with the yolk sac suspension and examined by direct
immunofluorescence48-72 hours later for the presence of chlamydial inclusions. Typical inclusions are
intracytoplasmic round or hat-shaped bodies. With some virulent strains, the inclusions rapidly break up and the
chlamydial antigen is dispersed throughout the cytoplasm®.

2. Materials and methods:
2.1. Sampling:

Four hundred and sixty six cloacal swabs,three hundred and eleven ocular swabs and Two hundered
and five nasal swabs from farms and souq al-Qalaah in Sayedah Aisha were collected using sterile swabs in
clean labeled tubes containing PBS "7.2 pH" from living diseased and asymptomatic animals (turkey, pigeons,
duck and chicken) (Tablel). The samples were transferred to the laboratory as soon as possible. And in (Table
2) record the types of fecal, ocular and nasal swabs collected from asymptomatic or sub clinical and diseased
animals.
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Tablel. Records the sources, types and number of the examined samples

types of
S?‘;:ggs Turkey | Pigeon Duck Chicken Total
Ocular swabs 100 175 36 - 311
Cloacal swabs 285 125 36 20 466
Nasal and
pharangyl 112 56 17 20 205
swabs
497 356 89 40 982

522

Table2. Records the types of fecal, ocular and nasal swabs collected from asymptomatic and diseased

animals
Number and types of swab samples
Type of swab samples tested Cloacal Ocular Nasal
swabs swabs swabs
Asymptomatic 57 17 33
Turkey Diseased 228 83 79
Pigeon Asymptomatic 25 44 15
g Diseased 100 131 41
Asymptomatic 10 10 7
Duck Diseased 26 26 10
. Asymptomatic 5 - 4
Chicken Diseased 15 - 16
Total 466 311 205

Methods of Chlamydialisolation
Chicken embryo inoculation via the yolk sac method*®

The fertile eggs (7-8 days) were cited in a carton, large end up. The eggs were examined just before
inoculation to determine embryo activity. Eggs were labeled with pencil, 3 embryonated chicken eggs (ECE)
were used for each sample. The top of the eggs were swabbed with Betadine.18-gauge needle was used to
puncture a hole through the shell at the top of the egg.200ul of the sample (previously grinded by PBS and
treated with antibiotics [streptomycin and gentamicin] was inoculated into each of the eggs being used per
sample. The hole in the top of the egg was then covered with sterile adhesive tap and incubated at 37°C in a
humidified incubator. Non inoculated control eggs were labeled and incubated with the inoculated eggs and
subjected to daily observation. The eggs were candled daily. The eggs that died within 3 days of inoculation
were discarded while those that died after day 3 to day 10 are opened and the yolk sac membranes were
harvested.

Chicken egg harvesting
1. Preparation of the bench

Eggs were candled daily to determine the dead. Dead eggs were removed and the live were returned to
the 37°C incubator. Biological safety hood was set up for harvesting by placing absorbent paper where eggs are
to be opened. Double thick plastic bag in a wire basket.Using sterile scissors and forceps. Using disposable
Petri dishes.5 ml snap-cap test tubes for yolk sac storage. A piece of tape long enough to seal the plastic bag
once it is full of waste. Glass slides were used. Gloves and mask were used. The gloves and mask were weared.
The top of the egg was punctured with the scissors and a circular hole was being cut large enough to extract the
inner contents. The embryo, yolk sac and all egg contents were poured into the deep side of the Petri dish.The
embryo and yolk sac were then transferred to the shallow side of the Petri dish. The contents in the deep side of



Eslam,S. Gaber et a/ /International Journal of ChemTech Research, 2017,10(5): 520-526. 523

the Petri dish were discarded into a plastic bag. The embryo was observed and noted if it was hemorrhagic.
From the hemorrhagic embryo, a smear from the yolk sacs inside layer was made, using one pre cleaned slide to
remove as much yolk as possible and another to make an impression smear. The yolk sac was then stored in a
snap-caped test tube and the tube was labeled; Egg ID and date of collection. The slide was then air dried. The
slides were then heat fixed and stained with Gimenez stain. The yolk sac that indicated Chlamydiae was grinded
using a Tenbroek grinder.10 ml (to dilute 1:10) sterile sucrose phosphate glutamine (SPG) were added with
continuous grinding. The sample was then transferred to a 15 ml centrifuge tube, and centrifuged at 3000 rpm
for 15 minutes. The supernatant fluid was collected and kept in 1.5 ml labeled freezer vials and stored at -40°C
until needed. When needed, the sample was thawed in a 37°C water bath.

2. Egg passage of the isolated strains

Each sample showing suspected embryonic lesion or suspected chlamydial inclusions in the impression
smear was passed in yolk sac of a 7-9 days old ECE 3 times, 3 eggs each. After 72 hours, embryos of specific
deaths were examined for pathological changes and lesions specific for chlamydial infection, in addition to
reisolation of the organism and preparation of impression smears for detection of suspected chlamydial
inclusions.

3. Staining of embryo yolk sac using Gimenez stain (Gimenez, *°).

Fresh working solution of basic carbol fuchsin was prepared by adding 4 ml stock solution to 10 ml 0.1
M. phosphate buffer (pH 7.5). The solution was then filtered through Whatman filter paper No 2. The dried
impression smears from infected yolk sac were fixed gently with heat then covered with filtered working
solution of basic carbol fuchsin for 1-3 minutes. The smears were then rinsed with tap water till the water ran
clear. This was followed by flooding of the smears with 0.8% malachite green for 9-20 seconds or till the
smears appeared "sky blue to slight green color". The smears were then rinsed with tap water, slipped and read
under a light microscope using the oil immersion within 2 hours to 2 days after mounting.

3. Results and Discussion:

Avian chlamydiosis is caused by Chlamydia psittaci and is systemic, infectious, zoonotic and
occasionally fatal disease in domestic and wild birds *.Infection can be clinically in apparent or result in disease
of respiratory tract, conjunctiva, serous membranes, joints, central nervous system (CNS), reproductive organs,
and gastrointestinal tract. Reservoirs of the organism include the respiratory, intestinal and genital tracts of birds
and mammals with transmission occurring via inhalation or ingestion % Chlamydia psittaci infects many
domestic birds and poultry. Moreover, birds in psittacidae, pigeon, dove, canary, turkey, duck, and waterbirds
! The collected conjuncival, nasal and cloacal swabs from each domestic birds (turkey, pigeons, duck and
chickens)via intra yolk route. Positive cases were confirmed by pathological lesions encountered in embryonic
membranes in the form of congestion and severe engorgement of the blood vessels. Embryos appeared dwarfed
with presence of hemorrhagic spots in the head and toes as shown in(figl).Diagnosis of chlamydiosis can be
problematic, isolation and identification is the gold standard for most infectious diseases, but these techniques
may be difficult to use for chlamydiosis'®. First, many birds can be carriers and may harbor subclinical
infectious. Second, culturing requires the use of specialized cell lines or specific pathogen free embryonated
chicken eggs and inoculation techniques that are not available in all laboratories. Third, because chlamydial
organisms are shed intermittently in the feces, a single culture can lead to a false-negative result. Culture of
chlamydia is difficult and infrequent because of obligate intracellular nature of the bacteria and the hazard
exposed to microbiologists doing the work *’. Isolation is known as the gold standard, even though other
methods are alsoused *°. So far the isolation of viable chlamydia organisms requires infection of embryonic egg
8 In this study, the cytological examination of the inoculated egg revealed the typical vascular congestion of
yolk sac membranes. Embryonated egg inoculation considered the gold standard for diagnosis of chlamydial
infections and that the long time requirement is its only disadvantage *°.Available isolation techniques require
special equipment and a supply of specific pathogen-free embryonated egg which are not routinely available in
many diagnostic laboratories®. Moreover, the isolation of some species poses a zoonotic risk to classified as a
biosafety level 3 organism *. Results of cytological examination of impression smears of the collected yolk sac
membranes using Gimenez stain.Impression smears of the collected yolk sac membranes were subjected to
staining. Chlamydial inclusions appeared as small, rounded red dots against a bluish green background as
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shown in (Fig2) .As shown in (table 3)out of 497 samples from turkey (ocular, Nasal and cloacal swabs),
chlamydial inclusions were demonstrated in 370 samples (74.5%),and this agree with Enany et al.,?*. From356
samples from pigeons, chlamydial inclusions were in 282 samples (79.2%) , from 89 samples from duck ,
chlamydial inclusions were in 5 samples (5.6%) and from 40 chicken samples, chlamydial inclusions were 7
samples (17.5%).The total recovery rate of identified chlamydiae after egg inoculation was (664/982)
g?.G%.and (table 4) show the result of diseased and apparently healthy birds and this agree with Osman et al.,

Table (3): Results of cytological examination of impression smears of the collected yolk sac membranes
using Gimenez stain.

Poultry Positive C.psittaci Total Percentage
positive
Ocular Cloacal Nasal and pharyngeal %
swab swab swab
Turkey 83 230 57 370 74.5%
Pigeon 170 90 22 282 79.2%
Duck - 4 1 5 5.6%
Chicken - 5 2 7 175
total 253 329 112 664 67.6%
Recovery rate | 38.1% 49.5 16.9

Table (4):Results of cytological examination of impression smears of the collected yolk sac membranes
using Gimenez stain(Diseased and Asymptomatic).
Positive C. psittaci

Poultry occular Cloacal | Nasal and pharyngeal | Total | percentage
swab %
Turkey | Diseased 78 202 50 330 |89.1%
Asymptomatic 5 28 7 40 10.1%
Pigeon Diseased 147 85 19 251 | 89%
Asymptomatic 23 5 3 31 10.9%
Duck Diseased - 4 - 4 80%
Asymptomatic - 1 - 1 20%
Chicken | Diseased - 4 2 6 85.7%
Asymptomatic - 1 - 1 14.3%

(Fig 1) Embryos appeared dwarfed with normal embryo presence of hemorrhagic spots In the head
toes(Positive chlamydia psittaci)

and
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(Fig2) : yolk sac membrane stained by Gimenez stain shows inclusion bodies of C. psittaci

4. References:

1.

2.

10.

11.

12.

13.

14.

15.

16.
17.

Andersen, A. A. Two new serovars of Chlamydia psittaci from North American birds. Journal of
Veterinary Diagnostic Investigation, 1997, 9, 159-164.

Tan, T. Alan, J. H. lan, E. A. and Gareth, E. J. Protection of sheep against Chlamydia psittaci infection
with a subcellular Vaccine Containing the Major Outer Membrane Protein. Infection and Immunity,
1990, 58(9): 3101-3108.

Andersen, A.A. and Vanrompay, D. Avian Chlamydiosis (Psittacosis, Ornithosis). In: Diseases of
Poultry, Eleventh Edition. lowa State University Press, Ames, lowa, USA, 2003, 863-879.

Kaleta, E.F. and Taday, E.M. Avian host range ofChlamydophilaspp. based on isolation, antigen
detectionand serology. Avian Pathol., 2003 32, 435-462.

EUROPEAN COMMISSION(2002).SCAHAW (Scientific Committee on Animal Health and Animal
Welfare). Avianchlamydiosis as a zoonotic disease and risk reduction strategies. European
Commission, Health and Consumer Protection Directorate-General, SANCO/AH/R26/2002,
availableat:http://ec.europa.eu/food/fs/sc/scah/out73_en.pdf

Mohan, R. Epidemiologic and laboratory observations of Chlamydia psittaci infection in pet birds. J.
Am. Vet. Med. Assoc., 1984, 184, 1372-1374.

Vanrompay, D., Ducatella, R. and Haesebrouckf. Chlamydia psittaci infections: a review with emphasis
onavian chlamydiosis. Vet. Microbiol., 1995, 45, 93-119.

Anderson, |.E., Tan, T.W.,, Jones, G.E., and Herring, A.J. Efficacy against ovineenzootic abortion of an
experimental vaccine containing purifie dlementary bodies of Chlamydia psittaci. Vet Microbiol; 1990,
24:27.

Trevejo, R. T., Chomel, B. B. and Kass, P. H. Evaluation of the polymerase chain reaction in
comparison with other diagnostic methods for the detection of Chlamydia psittaci. J. Vet. Diagn.
Invest., 1999, 11(6): 491-496.

Tuffrey, M., Alexander, F., Conlan, W., Woods, C., Ward, M. Heterotypicprotection of mice against
chlamydial salpingitis and colonization ofthe lower genital tract with a human serovar F isolate of
Chlamydiatrachomatis by prior immunization withrecombinant serovar L1 majorouter membrane
protein. J Gen Microbiol; 1992, 138:1707-15.

Sturgess, C.P., Gruffydd-Jones, T.J., Harbour, D.A., Feilden, H.R. Studies onthe safety of Chlamydia
psittaci vaccination in cats. Vet Rec., 1995, 668:137-139

Sandbulte, J., TerWee, J., Wigington, K., Sabara, M. Evaluation of Chlamydia psittaci subfraction and
subunit preparations for their protective capacities. Vet Microbiol; 1996, 48:269-82.

Pal, S., Theodor, L., Peterson, E.M., de la Maza, L.M. Immunization with and acellular vaccine
consisting of the outer membrane protein complex ofChlamydia trachomatis induces protection against
a genital challengelnfect Immun;1997, 65:3361-9.

OIE Terrestrial Manual (2012) CHAPTER 2.3.1 AVIAN CHLAMYDIOSIS.

Pierre, P. and Michel, T. Methods and Techniques of Virology.Marcel Dekker, Inc. New York. Basel.
Hong Kong.,1993, 5:132-141.

Gimenez, D.F. Staining rickettsiae in yolk sac cultures. Stain technology,1964, 39: 135-140.

Fudge, A. M. A review of methods to detect Chlamydia psittaci in avian patients. J Avian Med Surg.,
1997, 11: 153-165.


http://ec.europa.eu/food/fs/sc/scah/out73_en.pdf

Eslam,S. Gaber et a/ /International Journal of ChemTech Research, 2017,10(5): 520-526. 526

18.

19.

20.

21.

22.

23.

24,

Messmer, T., McNulty, M. S., Ritchie, B. W. and Moroney, M. J. F. Atale of discrimination:
Differentiation of Chlamydiaceae by polymerase chain reaction. Seminars in Avian and Exotic Pet
Medicine, 2000, 9(1): 36-42.

Condon, K. and Oakey, J. Detection of Chlamydiaceae DNA in veterinary specimens using a family-
specific PCR. Letters in Applied Microbiology, 2007, 45: 121-127.

Bougiouklis, P., Papaioannou, N., Georgopoulou, I. and lordanidis, P. Ectropion of the inferior eyelids
in pigeons. Avian Dis., 2000, 44:372-378.

Ortega, N., Apaza, D., Gonzalez, F., Salinas, J. and Caro, M. R. Occurence of Chlamydiaceae in non-
symptomatic free-living raptors in Spain. EUROPEAN JOURNAL OF WILDLIFE RESEARCH., 2011
Volume 57.122-128.

AS/NZS 2243.3 . Safety in laboratories part 3: microbiological aspects and containment facilities. SAI,
Sydney. 2002.

Enany, M. E., Mousa, H. A. and Salem, H. A. S. Investigation on the prevalence of Chlamydiosis in
Turkey Flocks in Egypt with special emphasis on Immunopathological characterization of
Chlamydophilapsittaci. Global Veterinaria., 2009, 3 (5): 424-428.

Osman, W. A., EI-Naggar, A. L., Gooda, A.S. A. and Mahmoud, M. A. Detection of Chlamydophila
psittaci in chickens by complement fixation test and polymerase chain reaction Bs. Vet. Med. J., 2004,
17: 35-38.

%k %k k %k %k



