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Summary

The current study was designated by collecting of ninety-three
samples , 53 samples were broncho alveolar lavage BAL, and 40 sample
nasal swabs, BAL samples collected from Baghdad Medical City hospital
and from Al-Diwaniyah teaching hospital while nasal swabs samples
collected from Maternity and childhood teaching hospital in Al-
Diwaniyah city at the period from the beginning of November 2015 to
the end of May 2016. The present study included 93 patients, 40 (43%)
infants and 53 (57%) adults. Mean age of infant patients was 0.31 +0.19
months whereas the mean age of adult patients was 44.25 +16.16 years
and the current study included nasal swabs femalel6 (40%) and male 24
(60%), BAL female 18 (34%) and the male 35 (66%)

Pneumocystis jirovecii were identificated of microscopically in 38\53
from BAL samples only, the rate of infection with pneumocystis jirovecii
according to microscopical diagnosis was71.7%,the diagnosis of
pneumocystis jirovecii were based on the morphology and diameter of

cyst the mean diameter were 0.61+ 0.07 um with a range of 0.5- 0.77um

For the identification of Pneumocystis jirovecii in BAL and nasal
swabs samples by using real-time PCR the result showed Positive
samples were 72 and negative samples were 21, the rate of detection of
pneumocystis jirovecii by gPCR method were 77.4% , the result showed
that there was no significant difference in mean age of patients with
positive gPCR than that with negative gPCR, 24.02 £25.14 years versus
29.88 +£24.65 years (P=0.348).



Summary

There were No significant association between gender of patients in
nasal swabs and BAL with positive infection in pneumocystis jirovecii
(P=0.681), (P=0.333), there was also no significant association between
positive infection with pneumocystis jirovecii and residency of patients
(P=0.515), the sensitivity, specificity, Positive predictive value and
negative predictive value of microscopical examination were (87.2%,
71.4% ,89.5%, 66.7% ) respectively.

The following risk factors were identified: pneumonia in 56 (60.2%),
COPD in single patient (1.1%), lung cancer in 7 (7.5%), TB in 9 (9.7 %),
HIV in 1 (1.1%), renal transplantation in 5 (5.4%), asthma with steroid in
3 (3.2 %) patients, chronic liver disease in 5 (5.4%) and DM in 6 (6.5%).

Mean WBC count was not significantly different between positive and
negative qPCR cases (P=0.599). Neutrophil, monocyte and lymphocyte
percentages were significantly lower in patients with positive qPCR result
(P<0.001), while Eosinophil percentage was significantly higher in
positive cases (P <0.001).

DNA sequencing method was performed for Phylogenetic tree analysis
study of local Pneumocystis carinii confirmative detection based
mitochondrial large subunit ribosomal RNA gene, the local Pneumocystis
carinii samples (S1,52,S3,S4, and S5) were showed closed related to
NCBI-Blast Pneumocystis carinii (KC494274.1) Whereas, the other
NCBI-Blast Pneumocystis sp, were showed different and out of tree, The
NCBI-Gene bank submission (S1:KX 901804,S2: KX 901805,S3: KX
901806,54: KX 901807 and S5: KX 901808).



List of Contents

No. Subject Page

Summary

List of Contents Hi-1v -v
List of Tables
List of Figures VII- VI

List of Abbreviations

HENENE

Chapter One Introduction and Literatures Review

BEEEEEE

R
V)

1.1. Introduction

1.2. The Aim of Study

2.1. Literatures Review

HI

T
&

.1.1. [ History of Pneumocystis jirovecii

'

@
\‘

2.1.2. | Taxonomy

N
[N
w

Nomenclature

9-10
2.1.4. | Morphology and Structure

|
[EEN

Life Cycle

N
[N
o1

2.1.5.1. ] Transmission of Pneumocystis jirovecii 12-13

[HEY
SN

‘ 2.1.6. | Epidemiology

2.1.7. | Clinical Aspects 15-16



2.1.8.

Pathogenesis

_ _ _ 18-19-20
2.1.8.1. | Chronic Obstructive Pulmonary Disease
2.1.8.2. | interstitial Lung Diseases -

2.1.8.3. [ Cystic Fibrosis -

17
21
21
22
2
2
25
0
0

2.1.10.2. | Mmicrobiology -
2.1.10.3. | Pulmonary Function Tests m

Chapter Tow Materials and Methods |:|
Equipments and Instruments -

3.1.3.1. |PCR Kits “

3.1.4. Primers 34

3.2.1.1.2. || The BAL is Performed “
\V/

3

1
3.1.1.



Method Modified Toluidine Blue O Stain for Staining Broncho 39-40
3.2.2. Alveolar Lavage Samples for the Diagnosis of pneumocystis

jirovecii

3.2.5. Real-Time PCR “
Real-Time PCR Master Mix Preparation “
Real-Time PCR Thermocycler Conditions “
Real-Time PCR Data Analysis “

4
4

3.25.1.

3.2.5.2.
3.2.5.3.

3.2.6.

3
DNA Sequencing Method —
Statically Analysis -

5

3.2.7.

Chapter Three Results and Discussion |:|

4.1. Characteristics of the Study Sample 47-48-49-
Risk Factors 51-52-53-

Type of Sample -

Microscopical Diagnosis 55-56-57-
58-59

4.5. Real-Time PCR Diagnosis 60-61-62

Sensitivity of Microscopical Method in Comparison to qPCR 63
Method

Correlation Between Hematologic Parameters and Infection with || 64-65
pneumocystis jirovecii

4.8. DNA Sequencing Result 66-67

Conclusions and Recommendation 68-69

a1
!

o1
'

w

=T~ =
& N

4

\l

. B
: o

70

References

||



List of Tables

o

Table 2-1 | The equipment's and instruments that used in this study with 30
their companies and countries of origin

Table 2-2 | The chemicals with their companies and countries of origin used 31-32

in this study

Table 2-3 | The kits used in this study with their companies and countries of 33

origin.

Table 2-4 § Primers 34

Table 2-5 J| gPCR master mix components 43

Table 2-6 | gPCR thermocycler conditions 44

Table 3-1 || Mean age and age range of patients enrolled in the present study 47

Table 3-2 || Comparison of mean age between male and female patients 48

Table 3-3 | Association between infection detected by qPCR and gender 49

Table 3-4 || Association between infection detected by qPCR and residency 50

Table 3-5 | Risk factors 51

Table 3-6 [ Association between infection detected by qPCR and risk factor 52

Table 3-7 || Sample type 55

Table 3-8 | Mean diameter of Pneumocystis jirovecii cysts and measurement 56

of minimum of microorganism

Table 3-9 [ Results of qPCR

Table 3-10 | Sensitivity and specificity of microscopy in relation to PCR 63

Table 3-11 | Association between infection detected by gPCR and 64

Hematological parameters

Table3-12 | The NCBI-Gene bank submission 67

VI




List of Figures

No.
Figure 1-1 | Morphology and structure of the Pneumocystis jirovecii

Figurel- 2 | Life cycle of the Pneumocystis jirovecii

Figure 1-3 | Chest radiograph showing bilateral diffuse interstitial infiltrates
and airspace opacities of Pneumocystis pneumonia

Figurel- 4] One slice of CAT scan of the lungs showing widespread
emphysematous and cystic changes along with multifocal

interstitial infiltrates in a severe case of Pneumocystis pneumonia

Figure 3-1 | Patients distribution according to gender
Figure 3-2 | Distribution of patients according to residency
Figure 3-3 | Distribution of patients according to microscopical diagnosis

Figure 3-4 | Pneumocystis jirovecii the black arrow showed the cysts and the

red arrow showed trophozoite , stain with modified toluidine

blue O stain.x_100

Pneumocystis jirovecii the black arrow showed the cysts and the
red arrow showed trophozoite , stain with modified toluidine
blue O stain.x_100.

Pneumocystis  jirovecii cyst measure (0.7 u M) by use
microscope ocular eyepiece, stain with modified toluidine blue
O stain.x_100.

Figure 3-5

Figure 3-6

Figure 3-7 || Pneumocystis  jirovecii  cyst measure (0.7 p M) by use

microscope ocular eyepiece, stain with modified toluidine blue
O stain.x_100,camera zoom

Figure 3-8 || Real-Time PCR amplification plots of large subunit ribosomal

RNA gene of Pneumocystis jirovecii in positive samples
Figure 3-9 || Real-Time PCR Melt curve that shows the melting point for
Pneumocystis jirovecii large subunit ribosomal RNA gene

ranged from 82°C to 84 °C for positive sample

\l

0
10
11
26

N
(@]

48
50
56
57

o1
oo

(6)]
oo

(o]

(€]
= (o)



Figure 3-10 || Real-Time PCR amplification plots that show the amplification
of Pneumocystis jirovecii large subunit ribosomal RNA gene

standard curve that show specifity of Real-Time PCR based

Syber green dye in four serial DNA dilution.

6

efficiency (99.5%).

Figure 3-12 || Mean age in patients with positive and negative qPCR 62
Figure 3-13 j| Multiple sequence alignment analysis of Pneumocystis carinii
large subunit ribosomal RNA gene.

Figure 3-14 § Phylogenetic tree analysis based on the large subunit ribosomal
RNA gene mitochondrial partial sequence that used for

Figure 3-11 || Real-Time PCR standard curve that show the log amplification
large subunit ribosomal RNA gene in positive control four serial
DNA dilution of Pneumocystis jirovecii that show gPCR

67

Pneumocystis carinii confirmative detection.

VIl



List of Abbreviations

AIDS Acquired Immune Deficiency Syndrome
ABPA Allergic bronchopulmonary aspergillosis
“ Broncho Alveolar Lavage
m Centers for Disease Control
F
S
G

COPD Chronic obstructive pulmonary disease
_ Cystic fibrosis

m Deoxyribonucleic acid

DHFR Dihydrofolate reductase

Interleukins

_ Interstitial lung diseases
Im Lactate dehydrogenase

_ Major surface glycoprotein

m National Center of Biotechnology Information
m Ribonucleic acid

RLL Right lower lobe

m Study combined immunodeficiency
m The European League Against Rheumatism

TS Thymidylate synthase

Ii

A . .
HAART Highly active antiretroviral therapy
_ Human Immunodeficiency Virus
D .
S .

_ Granulomatosis with polyangiitis
|




m Rituximab
m Right middle
I“ Positive predictive values

lobe

modified toluidine blue o stain
DLCO Diffusing capacity of the lungs for carbon monoxide

DEPC Diethylpyrocarbonate

‘ Diabetes mellitus
| TMP-SMX Trimethoprim-sulfamethoxazo

Computed tomography
et

Anti-neutrophil cytoplasmic antibodies



g; il yad | Gl 5139
2% Iragi Ministry of Health
Founded 1920 camtesbd

The Republic of Iraq
Iraq ministry of health

Patient number:

Age:

Sex: male|:| , or female |
Geographical area : urban I Rural |:I

Case history:

1- Asthma Yes or NO 2-Diabetes Yes

3-Transphantation Yes ,or No 4-pregnant Yes

5- Chemotherapy Yes ,or NO 6- HIV

7- Hepatitis YES Or No

blood tests:

WBCs count

Symptoms:

Yes

,or No
,or NO

or NO




LOCUS Seql 254 bp
DNA linear PLN 25-SEP-2016
DEFINITION UNVERIFIED: Pneumocystis carinii IQS1
isolate large subunit
ribosomal RNA gene, partial sequence;
mitochondrial.
ACCESSION Seql

VERSTION
KEYWORDS UNVERIFIED.
SOURCE mitochondrion Pneumocystis carinii

ORGANISM Pneumocystis carinii
Eukaryota; Fungi; Dikarvya;
Ascomycota; Taphrinomycotina;
Pneumocystidomycetes;
Pneumocystidaceae; Pneumocystis.
REFERENCE 1 (bases 1 to 254)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Identification Pneumocystis jirovecii
in bronchoalveolar lavage
fluid of immunocompromised patients
using molecular technique
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 254)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Direct Submission
JOURNAL Submitted (25-SEP-2016) Microbiology,
College of Medicine,
University of Al-Qadissyia, Al-
Diwanyia street, Al-Diwanyia,
Algadissiyia 00964, Iraqg
COMMENT GenBank staff is unable to verify
sequence and/or annotation
provided by the submitter.
Bankit Comment: ALT
EMAIL:hassan i1g84@yahoo.com.
Bankit Comment: TOTAL # OF SEQS:5.
Bankit Comment: TOTAL # OF SETS:5.

##Assembly-Data-START##

Sequencing Technology :: Sanger
dideoxy sequencing

##Assembly-Data-END##



FEATURES Location/Qualifiers
source 1..254
/organism="Pneumocystis
carinii"
/organelle="mitochondrion"
/mol type="genomic DNA"
/isolate="IQS1"

/isolation source="bronchoalveolar ravage fluid"
/db xref="taxon:4754"
/country="Iraq"
/collection date="1-Jan-
2016"
BASE COUNT 101 a 37 c 40 g 76 t
ORIGIN
1 aatagctggt tttctgcgaa tctgttttag
caaattattt attttattat tagtaggtat
61 agcactgaat attttttttt tcaaaaaagg
gagtattaat ttacttacct aaaaaattta
121 accccaaaag ggctaaaaat ttaggtaaat
aaccgaactt tttgcgataa ggtataaagc
181 ctaaggggaa acaccccaaa acagtaaaaa
aaaaagaagg gccccccatt taaattaagg
241 ggaaaattcc caaa

//
LOCUS Seqg? 257 bp
DNA linear PLN 25-SEP-2016

DEFINITION UNVERIFIED: Pneumocystis carinii IQS2
isolate large subunit

ribosomal RNA gene, partial sequence;
mitochondrial.
ACCESSION Seqg?2

VERSION
KEYWORDS UNVERIFIED.
SOURCE mitochondrion Pneumocystis carinii

ORGANISM Pneumocystis carinii
FEukaryota; Fungi; Dikarva;
Ascomycota; Taphrinomycotina;
Pneumocystidomycetes;
Pneumocystidaceae; Pneumocystis.
REFERENCE 1 (bases 1 to 257)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.



TITLE Identification Pneumocystis jirovecii
in bronchoalveolar lavage
fluid of immunocompromised patients
using molecular technique
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 257)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Direct Submission
JOURNAL Submitted (25-SEP-2016) Microbiology,
College of Medicine,
University of Al-Qadissyia, Al-
Diwanyia street, Al-Diwanyia,
Algadissiyia 00964, Iraqg
COMMENT GenBank staff is unable to verify
sequence and/or annotation
provided by the submitter.
Bankit Comment: ALT
EMAIL:hassan ig84(@yahoo.com.
Bankit Comment: TOTAL # OF SEQS:5.
Bankit Comment: TOTAL # OF SETS:5.

##Assembly-Data-START##
Sequencing Technology :: Sanger
dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..257
/organism="Pneumocystis
carinii"
/organelle="mitochondrion"
/mol type="genomic DNA"
/isolate="1IQS2"

/isolation source="bronchoalveolar ravage fluid"
/db xref="taxon:4754"
/country="Iraqg"
/collection date="1l-Jan-
2016"
BASE COUNT 98 a 32 ¢ 42 g 85 t
ORIGIN
1 aattagctgg ttttctgcga aatctgttta
tagcaaatta tttattttat tattagtagg



61 tatagcactg aatatttttt ttttcaatag
agggagtatt aatttactta tctaaaatat
121 ttaatctcaa aagggctaaa aagttaggta
aataaccgga ctttttgcga taaggtataa
181 agtctaaggg gaaacacccc aaaacagtaa
aaaaaaaagt agggcccccc atttaatatt
241 aggtgaaaat tcacaaa

//
LOCUS Seg3 256 bp
DNA linear PLN 25-SEP-2016

DEFINITION UNVERIFIED: Pneumocystis carinii IQS3
isolate large subunit

ribosomal RNA gene, partial sequence;
mitochondrial.
ACCESSION Seq3

VERSION
KEYWORDS UNVERIFIED.
SOURCE mitochondrion Pneumocystis carinii

ORGANISM Pneumocystis cariniil
Eukaryota; Fungi; Dikarya;
Ascomycota; Taphrinomycotina;
Pneumocystidomycetes;
Pneumocystidaceae; Pneumocystis.
REFERENCE 1 (bases 1 to 2506)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Identification Pneumocystis jirovecii
in bronchoalveolar lavage
fluid of immunocompromised patients
using molecular technique
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 256)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Direct Submission
JOURNAL Submitted (25-SEP-2016) Microbiology,
College of Medicine,
University of Al-Qadissyia, Al-
Diwanyia street, Al-Diwanyia,
Algadissiyia 00964, Irag
COMMENT GenBank staff is unable to verify
sequence and/or annotation
provided by the submitter.



Bankit Comment: ALT

EMAIL:hassan ig84@yahoo.com.
Bankit Comment: TOTAL # OF SEQS:5.
Bankit Comment: TOTAL # OF SETS:5.

##Assembly-Data-START##
Sequencing Technology :: Sanger
dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..256
/organism="Pneumocystis
carinii"
/organelle="mitochondrion"
/mol type="genomic DNA"
/isolate="IQS3"

/isolation source="bronchoalveolar ravage fluid"
/db xref="taxon:4754"
/country="Iraq"
/collection date="1-Jan-
201e6™"
BASE COUNT 98 a 35 ¢ 42 g 81 t
ORIGIN
1 attagctagg ttttctgcga aatctgtttt
agcaaattat ttattttatt attagtaggt
61 atagcactga atattttttt tttcaaaaaa
gggagtatta atttacttat ctaaaatatt
121 taaccccaaa agggctaata agttaggtaa
ataaccggac tttttgcgat aaggtataaa
181 gtctaaaggg aaacagccca aaacagtaaa
aaaaaaagta gggcccccca tttaatatta
241 gggcaaaatc ccaaag

//
LOCUS Seqg4 253 bp
DNA linear PLN 25-SEP-2016

DEFINITION UNVERIFIED: Pneumocystis carinii IQS4
isolate large subunit
ribosomal RNA gene, partial sequence;
mitochondrial.
ACCESSION Seqg4
VERSION
KEYWORDS UNVERIFTIED.
SOURCE mitochondrion Pneumocystis carinii



ORGANISM Pneumocystis carinii
Eukaryota; Fungi; Dikarvya;
Ascomycota; Taphrinomycotina;
Pneumocystidomycetes;
Pneumocystidaceae; Pneumocystis.
REFERENCE 1 (bases 1 to 253)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Identification Pneumocystis jirovecii
in bronchoalveolar lavage
fluid of immunocompromised patients
using molecular technique
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 253)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Direct Submission
JOURNAL Submitted (25-SEP-2016) Microbiology,
College of Medicine,
University of Al-Qadissyia, Al-
Diwanyia street, Al-Diwanyia,
Algadissiyia 00964, Iraqg
COMMENT GenBank staff is unable to verify
sequence and/or annotation
provided by the submitter.
Bankit Comment: ALT
EMAIL:hassan i1ig84@yahoo.com.
Bankit Comment: TOTAL # OF SEQS:5.
Bankit Comment: TOTAL # OF SETS:5.

##Assembly-Data-START##
Sequencing Technology :: Sanger
dideoxy sequencing
##Assembly-Data—-END##
FEATURES Location/Qualifiers
source 1..253
/organism="Pneumocystis
carinii™
/organelle="mitochondrion"
/mol type="genomic DNA"
/isolate="1IQS4"

/isolation source="bronchoalveolar ravage fluid"
/db_xref="taxon:4754"



/country="Iraq"
/collection date="1-Jan-
2016"
BASE COUNT 95 a 31 c 42 g 85 t
ORIGIN
1 tatagctggt tttctgcgaa tctgttttag
caaattattt attttattat tagtaggtat
61 agcactgaat attttttttt caataaaggg
agtattaatt tacttatcta gaatatttaa
121 tcccaaaatg gctaataagt taggtaaata
atcggacttt ttgcgataag ggataaagtc
181 taaagggaaa cagcccagaa cagtaaaaaa
aaaagtaagg ctccccaatt aatattagtg
241 gaaaaattcc caa

//
LOCUS Segb 255 bp
DNA linear PLN 25-SEP-2016

DEFINITION UNVERIFIED: Pneumocystis carinii IQS5
isolate large subunit

ribosomal RNA gene, partial sequence;
mitochondrial.
ACCESSION Segb

VERSION
KEYWORDS UNVERIFIED.
SOURCE mitochondrion Pneumocystis carinii

ORGANISM Pneumocystis carinii
FEukaryota; Fungi; Dikarva;
Ascomycota; Taphrinomycotina;
Pneumocystidomycetes;
Pneumocystidaceae; Pneumocystis.
REFERENCE 1 (bases 1 to 255)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Identification Pneumocystis jirovecii
in bronchoalveolar ravage
fluid of immunocompromised patients
using molecular technique
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 255)
AUTHORS AL-Juborry,M.S., AL-Oumashi,G.B. and
AL-Damarchi,A.T.
TITLE Direct Submission
JOURNAL Submitted (25-SEP-2016) Microbiology,
College of Medicine,



University of Al-Qadissyia, Al-Diwanyia

street, Al-Diwanyia,

Algadissiyia 00964, Iraqg
COMMENT GenBank staff is unable to verify
sequence and/or annotation

provided by the submitter.

Bankit Comment: ALT
EMAIL:hassan 1g84@yahoo.com.

Bankit Comment: TOTAL # OF SEQS:5.

Bankit Comment: TOTAL # OF SETS:5.

##Assembly-Data-START##
Sequencing Technology :: Sanger
dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..255
/organism="Pneumocystis
carinii"
/organelle="mitochondrion"
/mol type="genomic DNA"
/isolate="IQS5"

/isolation source="bronchoalveolar lavage fluid"
/db xref="taxon:4754"
/country="Iraqg"
/collection date="1l-Jan-
2016"
BASE COUNT 96 a 31 c 42 g 86 t
ORIGIN
1 tatagcttgg ttttctgcga aatctgtttt
agcaaattat ttattttatt attagtaggt
61 atagcactga atattttttt tttcaataaa
gggagtatta atttacttat ctagaaaatt
121 taatctcaga atggctaata agttaggtaa
ataatcggac tttttgcgat aaggtataaa
181 gtctaaaggg aaacagccca aaacagtaaa
aaaaaagtaa ggccccccaa ttaatattaa
241 ggggaaaatt cccaa
//
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5iil) B g ds gall 9l a8 dvia gadll (g el padlll Al | (P=0.515) (]l
(87.2%, 71.4% ,89.5%, 66.7% 4Ll
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2§ N Judl, (%7.5) (a0 7 (BN Glda s (% 1.1) 2a) 5 (s e (A 4da el AzalansY)
a4 (%5.3) Um0 (A AN U8 (941.1) )5 sy A WY G e (%9.7) (24 9
SISl a5, (%5.4) (a0 5 (A ool ASI L) (ia e (%3.2) (o2 0 3 (A )
(%6.5) (a0 6

andll ALl g s sall Aaiill (a0 ae LB 5 53 Jaad il elianl) aall LA Jass
Al g anala¥) aglall g adviaall 4 dall a5 a2l LA (i gPCR - (P=0.599). Aol 53
4yl &R pan aladi) 4 ddie IS (Neutrophil, monocyte and lymphocyte )4—)*“"1.‘5\
Eosinophil 4aeall 49l L3IAY dui Wiy gPCR result (P<0.001) o) 52 sl dua g4l
(P <0.001). 42 sall OV & Sriee lge sl )l CuilS

OIS Aiall s jadll il o Jalad (a3l s Jaie QIS DNA (5553 (laall (i 46y )1
Gl sul Hll Alaa g e aaday LS ‘_‘,—"\-\-\333‘ Aoaaill Pneumocystis  carinii Ua_—aall
s Sle Preumocystis carinii aall pa_eal) (ALK RNACLRAT 5 Sl dy 5iS i)
NCBI-Blast 4allall 4 j2l) Al 4dlae 483e & jedal (S1,52,93,54, and S5) 4mseddl Y e
GilS (6 )AY) NCBI-Blast Preumocystis sp, (&> 2 Pneumocystis carinii (KC494274.1)

ot allad) il el 8 sl ciligall ) a5 o el 7 HlA DR < ekl

The NCBI-Gene bank submission (S1:KX 901804,S2: KX 901805,S3: KX 901806,54:
KX 901807 and S5: KX 901808).



