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Abstract : 
155 clinical samples (sputum, blood) were collected from patients suffering from 

various respiratory diseases (asthma, tuberculosis, chest allergies, and chest infections) 
from the consultation clinic for chest and respiratory diseases in Tikrit. The total num-
ber of infected samples was 70, and the number of uninfected samples was 85. The age 
groups comprised males and females aged between 10 and 65 years. The presence of 
fungal species belonging to the genus Aspergillus was found in 48 samples (68.57%), 
including A. niger, A. fumigatus, A. hiratsukae, and A. flavus. The presence of yeasts be-
longing to the genus Candida was also detected in 22 samples, representing 63.64%, and 
including C. albicans, C. dublinensis, and C. parapsilosis. Immunological tests were 
performed on the blood serum of the same people infected with the pathogenic fungi. 
The immune response was diagnosed with antibodies (IL 10)  and a significant increase 
was observed at the probability level (0.05, 0.01, and 0.001) when comparing the serum 
of healthy people (20 samples of male and female). We noticed that it was high in the 
serum of people infected with the fungus, with the exception of the elderly, those with 
chronic diseases, and those with cancer, as its percentage in their serum was low.
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 Candida sp  و Aspergillus sp الكشف عن الفطريات
المسببة للالتهاب الرئوي وتحديد استجابة IL 10 ضدها
اسراء عادل محمود                                    ميلاد عدنان مزهر 

  جامعة تكريت / كلية التربية للعلوم الصرفة          جامعة تكريت / كلية التربية للعلوم الصرفة
مستخلص  

تم جمع 155 عينة سريرية )بلغم ، دم( من المرضى الذين يعانون من أمراض الجهاز التنفسي المختلفة 
)الربو، السل، حساسية الصدر، الالتهابات الصدرية( من العيادة الاستشارية للأمراض الصدرية والتنفسية 
في تكريت. حيث بلغ عدد العينات المصابة بالفطريات المرضية )70( عينة والعينات غير المصابة )85( 
التي تنتمي لجنس  الفئات العمرية ما بين )65-10(  سنة ذكور وإناث. وجدت الأنواع الفطرية  و كانت 
 A. , A. hiratsukae , A. fumigatus , A. niger في 48 عينة )%68.57(، وتشمل Aspergillus
flavus. كما وتم الكشف عن وجود خمائر تنتمي إلى جنس المبيضات في 22 عينة تمثل %63.64، ومن 
بينها C. parapsilosis ، C. dublinensis ، C. albicans. تم إجراء الاختبارات المناعية على مصل 
بالأجسام  المناعية  تم تشخيص الاستجابة  المسببة للأمراض.  بالفطريات  المصابين  لنفس الأشخاص  الدم 
المضادة )IL 10( ولوحظ ارتفاع معنوي عند مستوى الاحتمال )0.05، 0.01، 0.001( عند مقارنة مصل 
الأشخاص الأصحاء )20 عينة من الذكور والإناث(. وقد لاحظنا ارتفاعه في مصل الاشخاص المصابين 
بالفطريات ، باستثناء كبار السن، وأصحاب الأمراض المزمنة، والمصابين بالسرطان، إذ كانت نسبته في 

مصولهم منخفضة.
الكلمات المفتاحية: اجناس الاسبيرجيلس و الكانديدا ، انترلوكين 10.
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Introduction
Fungal pneumonia is considered 

one of the most common and deadly 
diseases among invasive fungi, as it af-
fects a large number of patients who 
suffer from immunodeficiency and 
various other accompanying diseases. 
Yeasts and molds are the main causes 
of fungal pneumonia (Kontoyiamis, 
2023). The genus Candida is the most 
common cause of fungal infections 
worldwide, as Bongomin et.al. 2017 
pointed many species coexist harm-
lessly in the host’s body, including hu-
mans. However, when the barriers are 
broken, mucous membrane or weak-
ened immune system, can invade and 
cause disease, known as opportunistic 
infection. Candida is present on most 
mucosal surfaces and mainly in the gas-
trointestinal tract, as well as infecting 
the skin (Gupta et.al 2012). Candida 
albicans is the most commonly isolated 
species and can cause infection (candi-
diasis or thrush) in humans (Calderone 
et.al 2012). It is accompanied by some 
chronic lung diseases that are a trigger 
for infection, such as pulmonary tu-
berculosis, asthma, lung abscesses, as 
well as chronic or acute bronchitis (Al-
Janahi, 2012; Al-Waisi, 2021).

Fungal infections of the lung are 
usually contagious and cause deaths, 
especially in patients who suffer from 
a defect in the immune system, which 
weakens the host’s immune response 
to the disease (Bellocchio et.al., 2004; 
Jose et.al., 2012). It has been recorded 
that many cells and molecules are re-
sponsible for regulating the host’s re-
sponse to fungal infection in the lung. 
When the infection begins, the host’s 
defenses are stimulated, represented by 
B cells, macrophages, dendritic cells 
(DC), and neutrophils, as a first line of 
defense, represented by phagocytosis 
and secretion. Cytokines, and natural 
killer cells also play a role In control-
ling the spread of fungi in the lung 
through direct and indirect killing of 
fungal cells, as well as the role of adap-
tive developing cells, including Th1 (T 
helper 1) and (Th17 T helper 17), they 
have a role through their production of 
IL-17 and Interferon γ (INF). γ), and 
immune responses vary according to 
the immune nature of the host, as in 
people with high (natural) immunity, 
the immune system has high resistance 
to invading fungi, as it works to kill 
and eliminate the pathogens using the 
cells of the lung immune system, while 
immunosuppressed people have high 
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defenses. Weaker, as phagocytic cells 
are unable to kill and eliminate patho-
gens, in addition to weakness in cellu-
lar immunity represented by CD4 and 
T lymphocytes, which both contribute 
to the host’s resistance to fungi (Saag 
et.al., 2000; Manavath et.al., 2004). In-
vasive Aspergillus and Candida diseas-
es, despite the difference in the cause, 
the immune response to both is similar, 
as Th 1 and INF-γ are stimulated as an 
immune response to them at the begin-
ning of the infection, as Th 1 cytokines 
work to stimulate and activate phago-
cytic cells to kill the invading fungus, 
as the production of INF - INF-γ is as-
sociated with Th 1 cytokines, and thus 
it is considered a preventive source 
for eliminating fungal pathogens by 
enhancing Th 1 production (Schroder 
et.al., 2004), so INF-γ has been used 
as a preventive treatment for invasive 
fungal infections (Lehrnbecher et.al., 
2011; Stevens et.al., 2006). The second 
type immune response, which includes 
the production of Th-2 cytokines, that 
reduce the inflammatory reaction re-
sulting from the production of Th-1 cy-
tokines, as a number of different cyto-
kines contribute to the invasive fungal 
infection.

TNF, IL-8, IL-6, IL-10, as IL-12 and 
IL-10 play an important role as regu-
lators in the development of helper T 
cells and the innate immune response 
(Romani, 2004), but sometimes in-
fection with invasive fungi stimulates 
the production of Th-2 cytokines that 
weaken the immune system, especially 
in immunosuppressed patients (Jab-
ber., 2015). For example, when infect-
ed with the fungus A. fumigatus, it will 
stimulate the production of Th-1, but if 
the fungus continues to grow and form 
mycelium, this leads to loss of Th-1 
production, stimulates Th-2 produc-
tion, which leads to IL-10 production 
and thus leads to weak host defenses 
against invading fungi (Neten et.al., 
2003).

The study aimed to identifying the 
fungi related to Aspergillus sp., Can-
dida sp. that cause pneumonia, and de-
termining the immunological role of 
the immune system IL10   in patients 
infected with systemic fungi. 

Materials and Methods
Samples collection: 155 sputum 

and blood samples were collected from 
patients attending the consultation clin-
ic for chest and respiratory diseases in 
Tikrit city, Salah al-Din Governorate, 
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who suffer from a cough accompanied 
by sputum that persists for a long time 
and does not respond to treatment. 
Sputum samples were collected first by 
sterilizing the mouth and gargling with 
a saline solution early in the morning. 
A sample was taken from each patient 
and placed in vials. Blood samples 
were also drawn from each patient. 
The samples were collected during the 
period from August 2022 until Decem-
ber 2022.

Samples Culture : The samples 
were grown on Potato Dextrose Agar 
(PDA) medium, and the presence of 
fungi was initially detected by micro-
scopic examination using 10% potas-
sium hydroxide (KOH) by sterilized 
wooden swabs by passing them over 
the surface of Petri dishes containing 
the solid culture  medium (PDA). The 
plates were incubated at 37 °C for 24 
hours (Atlas, 1995). The study includ-
ed the following:

Detecting the immune response to 
IL10: The IL10 immune response was 
detected through its presence in the 
blood serum of infected patients, using 
the ELISA device as in the steps below:

Standard has been added to the 
Wells, and the quantity of Standard 
must be equal to the quantity of Se-

rum, and usually the number is 6. The 
enzyme was added on top of the Stan-
dard and Serum and mixed well. Then, 
washing solution (preservative and 
trace agent) was added. And finally 
base material was added 

The purpose of using the washing 
solution is to get rid of unbound anti-
bodies and other unbound foreign an-
tigens, leaving only the required Anti-
gen bound to the antibody present in 
the wall, and in this case Antigen-anti-
body is formed. As for the purpose of 
using Substrate, every enzyme needs A 
base material binds to it, meaning the 
base material binds to the enzyme, and 
the color of the samples changes from 
colorless to blue, while the wall (Well) 
is Its concentration is zero, meaning 
it does not give color. As for the pur-
pose of Stop solution, the Stop solution 
(contains hydrochloric acid) is added 
at the end of the first minute to stop the 
reaction, and the color of the samples 
turns from blue to yellow according 
to the wavelength of the device, and 
it enters the reading stage of 450-630, 
the existing pits. They are antibodies, 
while Antigen is present in the serum 
in which the hormones or other com-
ponents in it are to be measured.
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Biostatic analysis: The Statisti-
cal Analysis System (SAS) program 
(2018) was used to detect the effect 
of the different groups (patient group 
and control group) on the study crite-
ria. The T-test and LSD - least signifi-
cant difference - were used to compare 
the means. The Chi-square was used to 
compare the percentages. (Probability 
0.05 and 0.01) In this study, the ANO-
VA Tow Way program was also used.

Results and Discussion 
155 sputum samples were collect-

ed from patients suffering from vari-
ous respiratory infections (pulmonary 
tuberculosis, asthma, chest allergies, 
pneumonia), and the results of direct 
microscopic examination showed the 

presence of 64 positive samples, rep-
resenting 41.29% of the total samples, 
while 91 of samples were negative 
(58.71%). Regarding the results of cul-
turing the samples in SDA medium, 
70 infected samples were recorded as 
positive (45.16%) and 85 samples were 
negative (54.84%) in which no growth 
was observed, as shown in Table (1). 
These results agreed with the results 
of Al-Ghalbi (2006), Al-Janahi (2012), 
Hamid (2021) and Al-Samarrai (2021), 
who indicated that the results of the cul-
ture examination was higher than the 
results of direct examination. The re-
sults disagreed with results of Muham-
mad(2015), as the result of direct micro-
scopic examination was 70%, while the 
result of laboratory culture was 65%.

Table (1): Number and percentages of laboratory examination of samples.

TotalPercent-
age

negative 
samplespercentagepositive 

samplesType of examination

100%58.719141.2964Direct microscopic 
examination

100%54.858545.1670Agricultural inspection
NS

Chi-Square= 2.575   P- Value 0.109
NS* No significant differences

Through the results of the statisti-
cal analysis, no significant differences 
were observed, P value = 0.109. The 
reason for the appearance of negative 

samples may be attributed to the fact 
that the cause of the disease is not fun-
gal in patients who suffer from diseases 
of the respiratory system. It may be due 
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to bacterial, viral, or Genetic factors, 
and the reason for the difference in the 
results of direct microscopic examina-
tion may be due to the type of micro-
scope used in the examination, or the 
reason may be due to the type of dyes 
used in the examination and the meth-
od used to collect the sample because 
direct microscopic examination cannot 
be relied upon in the test to detect the 
presence or absence of fungi (Niazi, 
2000; Al-Waisi, 2021). This is what 
was confirmed by Collee and his group 
(1996). There are negative results in 
laboratory tests for many reasons, in-
cluding diagnosis. Clinical analysis is 
inaccurate as it does not give accurate 
results, as the infection may not be fun-
gal, or it may be due to patients infect-
ed with fungi taking anti-fungal drugs 
without consulting a specialist doctor. 

 Table (2) shows the numbers and 
percentages of fungi isolated during the 
study after conducting all the above-

mentioned tests, where several spe-
cies belonging to the genus Aspergil-
lus were diagnosed at a rate of 68.57%, 
with a number of isolates amounting 
to 48 isolates distributed among four 
types, the most frequent of which was 
type A. fumigatus, where the number 
of isolates was 21(43.75%) followed 
by Aspergillus niger, where the num-
ber of isolates was 13 (27.08%) while 
the number of isolates A. flavus and  A 
.hiratsukae were 7 for each type, at a 
rate of 14.58%. The results agreed with 
the study of Hamid (2021), which was 
recorded  43.18% of Aspergillus fu-
migatus and 25% of A. niger. The re-
sults disagreed with the study of Zohri 
and his group (2017), which found that 
the highest infection rate was recorded 
for A. niger, with 30 isolates, and15 
isolates of fungus A. fumigatus, mean-
ing that the number of A. niger isolates 
was higher than the number of A. fu-
migatus isolates. 

Table (2): Numbers and types of molds isolated

PercentageNMold type
43.7521A . fumigatus1
27.0813A .niger2
14.58        7                             A . flavus                                        3
14.587A . hiratsukae4
10048Total
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Table (3) shows the numbers and 
percentages of yeasts isolated dur-
ing the study after conducting all the 
above-mentioned tests, as the number 
of Candida isolates was 22 isolates, 
distributed into three species; 14 iso-
lates (63.64%) of C. albicans, 4 iso-

lates (18.18%) of each C. parapsilosis, 
and C. dublineinsis. The results were 
consistent with the study of Al-Khafaji 
(2021) and Al-Samarrai (2021). They 
found that the percentage of C. albi-
cans was higher than other yeast iso-
lates.

Table (3): Numbers and types of yeasts isolate

PercentageNYeast type
63.6414C .albicans1
18.184C. dubliniensis2
18.184C .parapsilosis3
10022Total

Table (4) showed the noticeable in-
crease in the level of the cytokine IL10 
in patients infected with fungi associ-
ated with respiratory system diseases, 
comparing the results with healthy 
people (control), meaning that there 

are significant differences at a signifi-
cant level **p≤0.01 . It has been proven 
through previous studies that IL10 has 
a harmful effect on many pathogenic 
fungi (Fierer et.al, 1998; Vecchiarelli 
et.al, 1996).

Table (4) IL10 level in groups of patients and healthy controls

IL10 (ng/ml)Groups
127.24±Patients

1.55±0.22Control
76.881**T. test
0.0001P .Value

**p≤0.01

Interleukin 10 has multidirectional 
effects in regulating immunity and in-
flammation, as it reduces the expression 
of Th1 cytokines (Moore et.al 2001), 
MHC class II antigens, and co-stimu-

latory molecules on macrophages. It 
also enhances B cell survival, prolifer-
ation, and antibody production. IL-10 
can inhibit NFκB activity, discovered 
in 1991 Discovered in 1991, innate im-
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munity, pulmonary macrophages and 
polymorphonuclear neutrophils play 
an essential role in resistance to asper-
gillosis. Pretreatment of mononuclear 
cells with IL-10 reduced the ability of 
the cells to damage Aspergillus fila-
ments, while the phagocytic activity 
of conidia was increased and germina-
tion was inhibited. However, the host 
response to Aspergillus infection can 
be improved by reversing the immu-
nosuppressive effects of IL-10 (Roi-
lides et.al, 1997). Grunig and his group 
(1997) have conducted A study in an 
experimental model of allergic bron-
chopulmonary aspergillosis in which 
IL-10 deficiency in mice resulted in 
increased mortality and more severe 
pneumonia, suggesting a beneficial 
role that IL-10 plays in modulating and 
inhibiting the allergic inflammatory re-
sponse to Aspergillus antigens A study 
in mice showed that interleukin 10 It 

is also produced by mast cells, neutral-
izing the inflammatory effect of these 
cells at the site of the allergic reaction 
(Grimbaldeston et.al 2007).

From Figure (1) we notice that the 
highest level of the cytokine IL10 is in 
the case of infection with A. fumigatus 
and A. flavus, and then infection with A. 
niger, and its lowest level is in the case 
of infection with A. hiratsukae, mean-
ing that there are significant differences 
(P<0.0001). In the case of Candida in-
fection, the highest percentage of cyto-
kine levels was recorded with C. albicans 
infection, followed by C. dublineinsis 
infection, and the lowest percentage was 
recorded with C. parapsilosis infection 
with significant differences **P≤0.05 
and its value is 0.0027. meaning that the 
analysis of ordinary variance is one-way 
(Bartlett’s test), where the value of the 
corrected Bartlett statistic is 385.2 and 
that The P value varies widely

Figure (1): 
Values ​​of the 
cytokine IL10 
according to 

infection with 
different fungi
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Table (5) shows that there is a dif-
ference in the concentration level of 
the cytokine IL10 in males compared 
to its concentration in females, but this 

difference is slight and there are no sig-
nificant differences at the significant 
level **p≤0.01.

Table (5): Measurement of the immune variable IL10 according 
to gender,  males and females

By gender, males and females, IL10 is a measurement 
of the immune variableGroups

127.75±34.96Males
126.80±32.51Females

45.715NST .test
0.984P value

P ≤ 0.01 , NS No Significant   **

Table (6) showed the difference in 
the level of the cytokine IL10 accord-
ing to different age groups. There is 
a significant differences, **P≤0.01 
and *P≤0.05, that recorded highest 
level with the age group between 40-
50 years. There is also an increase in 
the number of infected people in age 
groups older than 50 years who secrete 

IL10 at a lower rate than the rest of the 
age groups. This is due to a weakness 
in their immune systems due to aging. 
This is also due to a weakness in the 
immune system due to chronic dis-
eases such as diabetes. And others that 
provide opportunistic conditions that 
the fungus exploits to cause infection 
(Jassim et.al, 2010; Abood, 2014).

Table (6): IL10 level according to age groups in infected people

IL10 (ng/ml)Groups
116.56±31.4240 yr
183.96±62.9740 -50 yr
103.64±39.3550 yr

91.63NST .test
0.404P. Value

*P ≤ 0.05  ** P ≤ 0.01
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Conclusion
As a conclusion of this study, As-

pergillus and Candida sp. were the 
most common types of fungi that cause 
pneumonia. But  the Aspergillus fun-
gus species were higher than the Can-
dida species  ,   The values ​​of the im-
mune cytokine IL10, are higher than 
their normal levels in people infected 
with respiratory fungi. It has been 
found that there are differences in the 
values ​​according to the different fungal 
species,  Its level was high in the case 
of infection with the species Candida 
albicans, Candida dubilensis, Asper-
gillus fumigatus, Aspergillus flavus, 
and Aspergillus hiratsukae, and its lev-
el was low in the case of infection with 
the species Candida parapsilosis and 
Aspergillus niger, as well as according 
to the ages and genders of the infected 
patients. We concluded that the level 
of the cytokine interleukin 10 was high 
in the blood serum of patients infected 
with fungi compared to healthy people. 
The cytokine level was similar almost  
in males and females, and its highest 
level was in the age group between 40-
50 years.
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