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Summary

A total of 250 samples of dried pigeon excreta,emvenllected from several sites in Basrah
province. The study showed that out of 250 driegepn excreta 40 (16%) samples were positive for
the presence @@ryptococcus neoformans isolates in 9 of the 15 investigated locationsaduition; the
highest percentage for positive samples were redont Alhussein Quarter at 15 (37.5%) and local
Basrah market for birds at 14 (35%) out of 40 tptsitive samples, while the highest percentages of
isolation were in the local Basrah market for biatid4 (36.8%) out of 38 samples, Alhussein Quarte
15 (28.8%) out of 52 samples, Shat-Alarab Cen{@826%) out of 7 samples and Alzubair 2 (28.6%)
out of 7 samples respectively. Seroinvestigatasritie serums of 25 pigeon breeders and 25 leukemia
patients revealed a presence of antibody titemagaiheCryptococcus in six (24%) pigeon breeders
and four (16%) leukemia patients serum sampleadtition it had been noticed that the presence of
cryptococcal antigenemia in four (16%) out of 2tkemia patients serum samples. By using disc
diffusion method for three antifungal drugs, ketegrole , miconazole and amphotericin B, toward
41 C. neoformans isolates, Ketoconazole showed a significant grantiibition capability compared
with other two tested antifungal drugs (P< 0.01jlevthere were no significant differences between
the inhibition efficacy of miconazole and the amigniin B.

Keywords: Cryptococcus neoformans, antifungal susceptibjlagyptococcosis serodiagnosis.

Introduction

Cryptococcus neoformans, the causative  associated with lymphoma (4). Patients with
agent of cryptococcosis, is a common leukemia develop several problems affecting
encapsulated fungus that can cause a range dheir immune system and immune function.
illnesses including a lethal infection of the Although chemotherapy is effective at
central nervous system (CNS) leading to eliminating the leukemia, it also depletes normal
meningoencephalitis, predominantly in immune cells, particularly T cells (5).
immunocompromised individuals treated with
corticosteroids or those with Ilymphoreticular
malignancies  (leukemia and lymphoma),

sarcoidosis , AIDS (1, 2). With the eruption of " :
A : neoformans var. gattii. Several studies suggested
the HIV epidemic, C. neoformans has only .
) . that Cryptococcus spp. may have a different host
emerged as a serious human pathogen during th d .
last 30 vears and has become the lea dingtﬁreference based on the immunological status of
mvcolo icgl cause of morbidity and mortalit he patient and that tf& neoformans infections
ar¥10n gAIDS atients. It is estir)r/1ated that 6% 3{0 are notorious for eliciting very different types of
9 P ' 0 inflammatory responses in both immune-

10% of the patients with AIDS in the United compromised and immunocompetent hosts (6)
States, Western Europe, and Australia and up to_ . pror - P . N
pidemiological data showed that the infection

50% of AIDS patients in sub-Saharan Africa by C. neoformans preferentially affects

g?u?g::%ica?r?neé?;eﬁzd 3Vgthneg;§;mitei2mg immunosuppressed populations (7). The cause
P 9 (3)C. of this host preference remains unclear. In

_the _seco_nd commonest - opportunistic (.:NS human the infection is initiated by the inhalation
infection in patients with cancer and mainly

Two varieties (Currently Two species) were
primarily implicated in human and animal
diseaseC. neoformans var. neoformans and C.
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of the C. neoformans into the lung where the Studies in Iraq have considered some aspects
spreading of the infection to various organs related toC. neoformans in north and central
subsequently initiated (8). parts of Iraq. To our knowledge this is the first

study that tackled the relatedness @
neoformans to pigeons in Basrah governorate.
The purpose of this study was to determine the
presence of th€. neoformans and its varieties

in Basrah province environment;, investigate
serologically the presence of tkk: neoformans
among the immune-compromised (Leukemia
patients) and in the immune-competent (pigeon
breeders); and to detect the antifungal
susceptibility in vitro of the locally isolated
strains .

The major environmental sources .
necformans have been shown to be either soil
contaminated with pigeon excreta in caseCof
neoformans or eucalyptus trees and decaying
wood forming hollows in living trees in case of
C. gattii (9). Epidemiological studies have been
shown to be effective for finding geographic
differences in antifungal susceptibility patterns
and the extent of antifungal resistance am@ng
neoformans (10).

Materials and M ethods

Isolation and Identification:

especially mucoid brown colonies were

(Columba livia var. domestica) excreta were cgrefully examln(_ad gr_ossly to demonsirate
pigment production in addition to the

collected from several sites in Basrah province ! o
(a total of 250 dried pigeon excreta sample) andmorphOIOQ"C"’1| tests and the ability to grow at 37
°C. Rice extract agar Tween-80 was used to

placed In separate pl_astlc test tubes and e emonstrate the morphological status of the
tightly closed with flexible screw caps closures.

All samples were processed within 1 to 3 days yeast (14).

after collection. About Two grams from each Biochemical tests included the following
sample was suspended in 10 ml of sterile normaltests: growth inhibition by cycloheximide (15),
saline. Each of the suspensions was incubateghenoloxidase activity (12) , urease test (16),
for 2 hrs. at room temperature with constant potassium nitrate assimilation test (17) |,
agitation at 150 rpm. The dilution was prepared biotyping by using canavanine-glycine -
from each suspension with 1:10 sterile normal bromothymol blue (CGB) (18) and APl 20 C
saline. (11). Each sample suspensions (0.2 ml ofAUX Diagnostic Strips (BioMérieux France).
the 1:10) and the undiluted sample were evenlyLocal reference isolate @. neoformans (From
spreaded separately with a sterile glass rod onUniversity of Baghdad — Mycology section) has
the surface of sunflower agar plates and been passed throughout all the morphological
incubated at 30 °C for 7 days with daily and or biochemical tests for to match results.
observation (12,13). Suspected colonies

Small quantities of desiccated pigeons

Sero-Diagnosis:

Additional Serum samples information was
collected from each patient using a prepared
form that includes age, sex, date of the visit and
additional pathological sequels to leukemia.
Two systems for serodiagnosis were used: the

Fifty human blood samples were collected
aseptically from two groups. Twenty five blood
samples were collected from leukemia patients
in Basrah maternity hospital (Leukemia and

Cancer Units) and Basrah training hospital from Latex-Cryptococcus Antigen test and the YA-

under 18 years children while another 25 blood Crvoto  antibodv tube avalutination Svstem
samples were collected from the pigeon breeders yp y 99 Y

during the period of July — August , 2008. (Immuno-Mycologics-IMMY /USA).

Antifungal Susceptibility:

Tubes containing Sabouraud dextrose broth1:100 with sterilized normal saline then was

: : o shaken vigorously. The suspension was adjusted
were inoculated with two loopfulls of purified to 10cell / ml by hemocytometer and

yeast colonies to be tested from 1-2 days Mcfalrand standard methods (19). Yeast inocula
Sabouraud dextrose agar old cultures. Tubes

were incubated overnight at 3G , then diluted suspension (0.2 ml) was piptted on the surface
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of the Emmon's modified Sabouraud's dextrosedisc) for Ketoconazole , Amphotericin B and
agar (ESDA) plates and spread evenly. DiscMiconazole was conducted according to (15,
diffusion method at a concentration of (10 pug / 20).

Statistical analysis:

In order to determine the statistical version 11, was used. Chi-square and analysis of
significances among different variables SPSSvariance tests were applied to test the obtained
program (Statistical program for social sciences) results (P<0.01 and P > 0.05) respectively.

Results

| solation:

Forty dried pigeon samples 16% out of 250
samples were positive for the presenceCof
neoformans isolates in 9 of the 15 investigated

locations (Table 1).

Serodiagnosis:

respectively (Table -2).

Pigeon BreedersAll the 25 samples were
negative forCryptococcus antigens in the tested
serum samples while Six (24%) out of 25 pigeon

Table (1) Percentage of positive sample @ neoformansisolated from pigeon excreta from different areas

breeders serum samples showed antibody
positive agglutination.
specimens the number of positive samples were
23 and 1 at 1:2, 1:4 and 1:8 dilutions

Of the six Positive

in Basra.
No. Area SQ% p(?(fe . Pol\slgtive * *x
Samples

1 Jobaila 49 0 0 0.0
2 Alia 10 0 0 0.0
3 Kut Alhujaja 4 0 0 0.0
4 Abo Alkhaseeb 20 0 0 0.0
5 Hay Alhussein 52 15 37.5 28.8
6 Shat Alarab Center 7 2 5 28.6
7 Zubair 7 2 5 28.6
8 Alhady 11 1 25 9.1
9 Qibla 13 2 5 15.4
10 Jomhorya 13 2 5 15.4
11 Hartha 1 25 16.7
12 Qurna 1 2.5 16.7
13 Aal amlak 0 0 0.0
14 Alburadyaa 0 0 0.0
15 Local Basrah Market 38 14 35 36.8

Total 250 40 100 16.0

* 0 of positive samples in each region (No. of aftve) / (40)
** 04 of +ve samples from the total number of isolaes (250) in all regions

Leukemia Patients:

number of positive samples were (1and3) at 1:4
and 1:8 dilutions, respectively. In addition four

(16%) out of 25 leukemia patients serum

samples showed a positive antibody

Four (16%) out of 25 leukemia patients
serum samples were with antigen positive
agglutination. Of the Four positive specimens
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agglutination. In (Table -2), of the four positive serum samples one leukemia serum sample
specimens the numbers of positive samples werdlLeukemia # 15) showed agglutination at both
2 at both 1:2 and 1:4 dilutions respectively. Out antigen and antibody tests.

of the 8 positive antigen and antibody leukemia

Antifungal Susceptibility:

compared with other antifungal drugs while
there were no significant differences between
She efficacy of Miconazole and the
Amphotericin B (Table -3)

The total mean values of the inhibition
zones for the tested isolates were ketoconazol
31.5 mm, miconazole 12.1 mm and
amphotericin B 11.5 mm. Ketoconazole showed
a significant (P<0.01) inhibition capability

Table (2) Antigens — Antibodies presence in the sem samples of pigeon breeders and leukemia patients

Test - .
Pigeon Breeder No. of Positive Leukemia Patientd No. of Positive
geon bBreeders Titrations eukemia Fatienty Titrations
(+ve) (%) 1:2 1:4 | 1:8 (+ve) (%) 1:2 1:4 1:8
Ag in the Serum| 0/25 0 0 0 0 425 16 1 3
Ab in the Serum| 6/25 24 2 3 1 4/25 16 2 2 0
Discussion
There is an association betwee@. environmental samples  Cryptococcus

neoformans and pigeon. However, pigeons do neoformans was isolated in 37 areas including
not acquire cryptococcosis, most likely becauseindoor and outdoor locations. The isolation from
C. neoformans cannot grow at the pigeon’s pigeon dropping was more significant 12.7 %
normal body temperature of 42°C. According to and it was indicated that pigeon droppings have
the recent studies, the environmental habitat ofa relation in the degree of domestic
C. neoformans appears to be related to trees and contamination with Cryptococcus neoformans
plant materials. It is likely that the and this could influence the possibility of
environmental niche of the fungus is vegetation infection. In the current study, some of the
but that it is easily isolated from avian excreta studied areas showed high isolation rates of
because it provides good media for growth andCryptococcus and this may increase the risks of
can favor the domestic contamination (21). In athe infection among the vulnerable groups due
study in Brazil (22), and out of 824 tothe domestic contaminationmeoformans.
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Table (3 )In Vitro antifungal susceptibility test for C. neoformans isolates

o L Inhibition zones in millimeters
Inhibition zones in millimeters

Isolate No. Keto. Mico. Ampho. B Isolate No. Keto. Mico. Amgho.
101 30 12 12.5 122 36 135 12.5
102 325 12 13 123 32 15 12
103 34 13 13.5 125 35.5 13 11.5
104 31.5 13 12.5 126 31 13 10
105 345 12 13.5 127 32 115 12
106 325 13 9.5 128 35 12 11
107 31.5 11 12.5 129 26 11 11
108 32 9 10 130 28 13 11
109 30 12.5 11 131 28 11 11
110 26 10.5 10 132 30.5 12 12.5
111 30 10.5 10 133 30 11 12
113 30 11.5 10.5 134 31 13 13
114 32.5 115 10 135 32 17 9.5
115 30.5 115 10.5 136 32 10 9
116 33 11 11.5 301 33 12 12
117 34 11 11 302 33 11 11
118 325 12 11 303 31 13 15
119 27 13.5 9.5 305 33 145 14
120 31.5 9 11.5 307 32 115 12.5
121 28.5 14.5 12 308 33 115 9.5

TotalMean| 31.5a || 12.1b 11.5b Total Mean 315a 12.1b 11.5b

(P <0.01). LSD=1.294

The differences in the isolation rates among unclean cages in which birds from different
the tested locations can be attributed to aareas in Basrah are exchanged on a daily basis
number of factors that can affect the prevalenceand such conditions may favor the yeast (25).
of the fungus in the excreta of pigeons and couldThe results are in consistent with (25) who
explain the degree of isolation of the fungus reported that after taking 450 wet (200) and dry
from the environment. Of these factors are: (250) pigeon excreta samples in Baghdad city 35
sunlight exposure to the pigeon habitats due tosamples were positive and the higheSt
the susceptibility of this fungus to the ultraviole neoformans isolation percentage in an area was
radiation, avian alimentary habits and breeders12.8 and 18 % . In addition the percentage of
habits such as the way and the frequency ofpositive samples was higher in the dry samples
cleaning the coops and the humidity of the 29 (11.6%) positive samples for the isolation of
samples. The yeast cells ©f neoformans were the C. neoformans in comparison with wet
found to survive for 2 years in dry pigeon samples 6 (3%). In contrast, our isolation
excreta that was protected from the sun (23, 24) percentage was higher compared with (26) who
mentioned that out of 70 dried pigeon samples, 3
(4.28%) were positive foC. neoformans and
this could be attributed to the low number of the
dry pigeon dropping samples collected in that

The present study showed that the
percentages of environmental isolation of the
fungus differs among the geographical areas in

Basrah. This can be attributed to the large study and that our samples were all from indoor

number of dried samples and the poor . . i
- . pigeon nests and this could influence the
management of bird's sellers in these two :

locations. The pigeons were kept in crowded isolation rates (25).
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This study also showed that none of the 25 antifungal (P< 0.0) of which ketoconazole
pigeon breeders have cryptococcal antigenemiasshowed the highest inhibition rate compared
in their serum. This is consistent with what had with the other two antifungal drugs while there
been mentioned in that the immune competentwas no statistical difference in the inhibition
individuals are more resistant for infection. In efficacy between  miconazole and the
contrast antibody test showed that 6 (24%) outamphotericin B. In a study the ketoconazole,
of 25 of the tested serum samples for the pigeormiconazole and the amphotericin B. were
breeders have a positive serum antibodies titereffective againstC. neoformans isolates by
for Cryptococcus at 1:2, 1:4 and 1:8 dilutions. using the minimum inhibitory concentration for
These positive dilutions indicate the low level of 90% of the growth (MIg) method at a
antibodies in the six positive samples. It is concentration ketoconazole (0.5), miconazole
apparent that immunocompetent individuals (0.5) and amphotericin B (0.25 ) u¢30), while
have some degree of immunity @ neoformans in another study it was for Ketoconazole
polysaccharide antigens (3). (0.069, Amphotericin B 0.099 pg (31). The
differences in the susceptibility may be
attributed to the methodological differences and

diagnosis  in the —current study were low /or the strains variations. The antifungal
compared with (26) who reported that 42 % of L . : 9
susceptibility testing results depend on a variety

the 50 tested serums samples for the pigeonof test conditions like inoculums size , medium
breeders and poultry workers were positive for components which mav antadonize er’j activit
cryptococcal antibodies at 1:2-1:32 titers. This P y 9 9 y

could be attributed to the usage of less sensitiv eSpec'a"y Wh(_an comple>_< med|_a are used for
. o . testing , medium pH , incubation temperature
passive haemagglutination test method used in - . ;
G .. and time of reading results can also influence

that study that used polyclonal antibodies with _ "

i . . antifungal effects (32). In addition, unless the
less specificity compared with commercial latex _ . . :
test. Commercial cryptococcal antigens latex antifungal agents are gtable in the test med|_um,
test typically demonstrate 90-100 % sensitivity ;gﬁs,eSLrJ:gSlrt)gbgg)éaaisém:)?‘ tﬁgocgggke doTviy o?l\t/r?e
and 97-100 % specificity compared with culture drug (33)
and clinical diagnosis. The sensitivity for 9 '
antigens in CSF samples ranges from 93-100 % It is reported that there were a susceptibility
and for serum samples from 83-97 % while differences between serotypes A and D and the
cryptococcal antibody test have 50% of reasons for these differences are not clear. One
sensitivity (27). of the possible mechanisms could be related to
the relative differences in their ability to
synthesize melanin. This is suggested by reports
that pigmentedC. neoformans cells were much
more resistant to killing by amphotericin B
possibly by a mechanism in which melanin
present in the cell wall prevents the drug from
reaching its active site (34)Jhis may partially
explain  the  differences  between the
susceptibility of the tested isolates in the curren
study toward the antifungal drugs as there were
differences in the pigmentation potency of those

at a titer of>1:8 or > 1:64 in 97.6 % and 90.2 . .

. S e isolates when tested on the caffeic and the sun
% of patients (28) while in a similar study the flower seed agars. Noteworthy all our tested
antigenemia was recorded in 22 (5.8 %) out of. 9ars. y

577 ofhese 96 % were a1 atler > 11 (29 oS S e rerenes some e
the current study and out of the 8 positive y

cryptococcal antigens and antibodies Ieukemiazgll?ojfgtelcr’1 ?u:h;uzﬁe\(/:\;[: g:;r;{glej daen:g:?%ﬁierigsvrgs
serum samples . : y

no primary resistance against amphotericin B,
The result showed that ketoconazole, ketoconazole and miconazole among the local

miconazole and amphotericin were effective on environmental isolates ofC. neoformans of

the tested 4T. neoformans isolates. There were Basrah.

significant  differences between the tested

The results of C. neoformans serum

The results indicated the presence of
antigenemia in 4 of those positive patients and
the possibility of cryptococcosis. It is reported
that a positive antigenemia with 1:2 dilution and
over is indicative for the infection. In a study on
serum of AIDS patients using latex test the
cryptococcal antigenemia was recorded in 59
(18%) out of 327 tested samples at a titer of at
least 1:2 and that the sensitivity for antigenemia
indicative for detection of cryptococcosis were
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