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Editorial Issue (2)

We are pleased to present to you issue 2 of the academic
Journals of Medical and Pharmaceutical Sciences for the year
2022. We thank you very much for the great efforts made by
Prof. Dr. Ziad M. Abood, showing the current issue of the
magazine. We also extend our thanks to the editor-in-chief,
Prof. Dr. Taghreed Khudhur Mohammed in the follow-up
of prestigious research and printing, issue 2. The current issue of
the journal included a number of research and scientific articles

related to: PCR detection of the gene responsible for the

production of toxin (AFBI) produced by Aspergillus flavus,
Serological detection of Toxoplasma gondii in local breed
domestic chickens (Gullas gulls domesticus) in Baghdad city,
Iraq, Effect of TLR2 knockdown expression on the regulation
of IL-8 chemokine in THP-1 cells, Nanotechnology against
COVID-19, The Nano Revolution, Organic Chemistry and its
Applications in the Pharmaceutical Industry, and Side effects
(psychological - anxiety - social) associated with Covid-19. We
hope ‘that the Academy for Medical and Pharmaceutical
Sciences will-achieve, through-this-edition, the-aspirations of
researchers and those interested, and that we seek, with the help
of God Almighty, to develop the scientific journal for the better,
and to have a distinguished scientific presence regionally and
globally, and we look forward to elevating the journal to the
international scientific classifications accredited internationally
and for the purposes of scientific promotion.

With sincere appreciation

Prof. Dr. Taghreed Kh. Mohammed
Editor-in-Chief, April - 2022
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PCR detection of the gene responsible for the production of toxin
(AFB1) produced by Aspergillus flavus

Muna A. Alrawi and Halima Z. Hussein

University of Baghdad, College of Agricultural Engineering Sciences, Department of
Plant Protection Baghdad, Iraq
Muna.abdulrahnman91@yahoo.com, drhalima@coagri.uobaghdad.edu.iq

Abstract

Aspergillus flavus is highly toxic fungi that produce several kinds of
mycotoxins and Aflatoxin Bl represents the most toxic toxin that causes
severe disease with a minimum concentration of less than 10 ppm. The
diagnosis of toxin production depending on phenotypic characterization and
microscopic structure is unstable and can be changed under environmental
conditions. So molecular and biological techniques like PCR are used to give
an accurate diagnosis and investigate the genes responsible for Aflatoxin
biosynthesis. In this study, the concentration of aflatoxin B1 was estimated
by using HPLC techniques, the amount of toxin may be related to the
number of genes. The detection of the gene responsible for AFB1
biosynthesis by using PCR based on the sequencing of ITS regions is a
reliable tool, A. flavus genome shown aflatoxin synthesizing gene namely
afIR this finding can be used to better understand the genetic control of
aflatoxin risks.
Keywords: PCR detection of the gene produced by Aspergillus flavus

Introduction

Mycotoxins are secondary metabolites that are toxic to fungi
produced by various species of fungi that contaminate food and feed.
Aflatoxin is the most common potent kind of fungal toxin belonging to the
deketides family and produced mainly by the Aspergillus genus such as
(A.flavus, A.nomius, A. paraciticus, A. oryzae, and A. sojae) [1,2,3].
Aflatoxins are a group of twenty metabolic products (compound) and the
most important, mycotoxins are (Aflatoxin B1, B2, G1, and G2) [4].
Aflatoxin B1 has a highly hepatotoxic, mutagenic, carcinogenic, and
teratogenicity effect when ingested, inhaled, or absorbed through the skin in
both human and animal, and cause serious diseases even with minimal
concentration [5, 6, 7]. Yu et al., 2004 revealed that the genetic pathway for
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aflatoxin biosynthesis consists of about 25 genes and that the dominant
genes are aflR, aflS, aflP, aflQ, aflD, aflO, and aflM. Molecular
identification and phylogenetic analysis of ITS regains is a useful tool
considered hypervariable among various species, so this sequence provides
taxonomical information about the particular ecological types [8, 9, 10].
Polymerase chain reaction techniques were reliable and sensitive analytical
tools that can be used to detect aflatoxin biosynthesis and gene expression
and fulfilled a lot of gaps that were left by morphological and biochemical
characterization [11, 12, 13].

Materials and methods

e Aflatoxin Bl detection and quantification:

Fungi isolate obtained from Mycotoxin laboratory/college of Agriculture,
University of Baghdad. After multiplication at rice media and extraction of
Aflatoxin B1 by following reference methods [14]. Toxins were qualitatively
detected by using the thin layer chromatography technique (TLC) and
matching deportation coefficient RF and notice the color of brilliance and
compared it with the standard of AFB1[15,16]. Quantity contents are
measured by using HPLC, AFB1 evaluate by using separation —column 18
Reverse phase (4.5 m mid) ODS and the mobile phase consisting of 180 ml
Acetone Enzal and 820 ml of distilled water and 10 ml acetic acid snow
mixed in the mixer before use disposed of gaseous bubbles in the mixture,
use solvent injection by blending 100 ml of Acetone Enzal and 900 ml of
distilled water and 10 ml acetic acid snow.

e PCR preparation:

The polymerase chain reaction was prepared by using an internal transcribed
spacer (ITS1-1TS4) in ribosomal gene 18s RNA and the Primer sequence
was shown in (table: 1) [17].

Table: 1 primer sequence.

Gene Primer Sequence
18S ITS1 5TCCGTAGGTGAACCTGCGG3'
18S ITS4 STCCTCCGCTTATTGATATGC3'

-2-
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PCR has been used widely to investigate the gene responsible for Aflatoxin
biosynthesis [18, 19]. Sweeny et al., 2000 indicate a significant association
between aflatoxin production by A. flavus and expression of the afIR. The
gene expression of aflR also provided a useful differentiation between the
aflatoxin and non-toxic strains of Aspergillus flavus [20]. The gene
responsible for the production of AFB1 has been detected by the use of DNA
extracted with the addition of primers (table: 2) attended the reaction master
mix and used a Kit processed from Promega (a Canadian company) with a
final size of 20 ul. Samples are transferred to the thermal polymerization
device after being programmed to react and conducted electrophoreses for
the PCR reaction products.

Table: 2 primer sequence.

Primer Sequence
aflRTaql TCGTCCTTATCGTTCTCAAGG
aflRTaqg2 ACTGTTGCTACAGCTGCCACT

Results and Discussion

Aflatoxin B1 detection by using TLC and quantification by using HPLC
Detection results for AFB1 by using TLC and standard for AFB1 showed
the isolate’s ability to produce aflatoxin B1, and quantification result by
HPLC showed the fungus isolate was productive for AFB1, and a
concentration of 10 pgm/gm. This result along with previous studies showed
that A. flavus can produce aflatoxin (AF) at higher concentrations: AFBL:
18.6-740000 ppm [21, 22].

Molecular characterization of the gene responsible for producing AFB1
Analyzing results of DNA replication on agarose gel showed a positive
reaction with the DNA extracted from the fungus isolate, as a band appears
on one gel molecular size of 550~ bp (base pairs) (Figure 1). As the results
of the PCR reaction indicated that the fungus isolate Aspergillus flavus owns
the gene aflR (the AFB1 biosynthesis regulatory gene) which indicates the
ability to produce AFBL1. It is also responsible for the transcriptional
activation of most if not all of the structural genes in the aflatoxin pathway
group [23, 24, 25, 26, 27, 28].

-3-
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Figure (1): electrophorese on Agarose gel of DNA replicative product
for the fungus isolate A. flavus
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Serological detection of Toxoplasma gondiiin local breed domestic
chickens (Gullas gulls domesticus) in Baghdad city, Iraq

Enas Jaffer Kadhim Al-Hadad', Haider Mohammed Ali Ai-Rubaie?
'Middle Technical University/ Technical Medical Institute/ Al-Mansour-
Baghdad - Iraq /enasalhadad7@gmail.com
’Department of Parasitology, College of Veterinary Medicine,
University of Baghdad, Iraq

Abstract

The aim of this study to detect the infection rate of Toxoplasma gondii
in local breed domesticated chickens (Gallus gallus domesticus) in some
areas of Baghdad city by using Latex Agglutination Test- LAT (150
samples) also determined the effects of some risk factors such as sex, age,
areas, and months on this rate during the period from 1st / October / 2019 to
31st /March / 2020. The total infection rate by latex Agglutination Test was
41.33% for females (41.97%) and in males (40.57%) and in young females
was higher (42.85%) than young males (39.02%), while adult males
showed a higher infection rate (42.85 %) compared with a lower infection
rate (36.36%) in adult females without significant difference. A higher
infection rate (52.00%) was recorded in October and a lower infection rate
(28.00%) was recorded in December without significant difference. A higher
infection rate (44.44%) recorded in AL-Malhani, while the lower infection
rate (37.14%) was found in AL-Baia without significant difference.
Keyword: Toxoplasma, gondii, domestic chickens, Gallus, latex
agglutination Test.

Introduction:

Toxoplasma gondii is one of the most world’s common protozoan
parasites (Dubey and Beattie, 1988) causing a systemic disease (Siim et al.,
1963; Kaneto et al., 1997; Tenter et al., 2000; Dubey, 2002). It is a
widespread zoonotic disease that infects all warm-blooded vertebrates
(Smith and Reduck, 2000; Dubey, 2008; Dubey, 2010). The definitive hosts
are domestic and wild cats (felids), which the sexual phase of the life cycle
occurs in the epithelium of the intestine ended by the shedding of
unsporulated oocysts in the feces, while the intermediate hosts are animals or
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men (Dubey and Beattie, 1988; Hill and Dubey, 2002; Afonso et al., 2006;
Dubey, 2010). The parasite has three infectious stages tachyzoites (rapidly
multiplying and circulating), bradyzoites (tissue cysts), and sporozoites
within oocysts (Hill and Dubey, 2002).In addition to naturally occurring
toxoplasmosis (cases) in domestic birds, experimental studies have been
carried out in many species such as white quails, Japanese quails, chickens,
broilers, pigeons, turkeys, and pheasants (Boch et al., 1966; Bianeifiori et
al., 1986; Dubey et al., 1993, 1993a; Kaneto et al., 1997). It has a subclinical
course in many avian species (Atasever et al., 2020). In chickens, the clinical
toxoplasmosis is considered sciatic nerve neuritis, chorioretinitis, and
encephalitis (Hepding, 1939).

The present study was showed no significant effects of the months in the
infection rates; a high infection rate (52.00%) was found in October and the
lower infection rate (28.00%) was recorded in December by LAT that was
agreed with Armand et al. (2016) in a study in Iran, obtained a difference in
the infection rates according to seasons with a higher infection rate (42.48%)
was found in Spring and lower infection rate (25.42%) in Summer. These
results suggest the explanation for high humidity and moderate temperature
in some months act as a role in the subsequent evolution of the life cycle of
Toxoplasma oocysts, Areas had no significant effects on the infection rate of
T. gondii by LAT.

Materials and Methods

e Site and period of the study: The study included four local markets
(Abu-Ghurib, Al-Malhani, Baghdad Al-Jadida, and Al-Baia) in Baghdad city
during the period from 1 / October / 2019 to 31/March/2020.

e Experimental animals of the study: The study includes one hundred and
fifty (25/ month) local breed chickens (Gallus gallus domesticus) of both
sexes’ males (69) and females (81) were purchased from the local markets
from different areas in Baghdad city.

e Blood samples and sera isolation: One hundred and fifty blood samples
were collected from the jugular vein as (5ml) from each chicken by a sterile
syringe (Hendrix and Robinson, 2006), which divided into two portions; the
first one (3ml) was put in a sterile tube and after clotting at room temperature
centrifuged at 3000 rpm for 10 min. (Coles, 1986), and the serum was
collected and stored at -20 ©C till used for Latex Agglutination Test (LAT).
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e Serological Kits for Detection of Toxoplasma gondii examinations:
Latex Agglutination Test (LAT) was a rapid test for qualitative and semi-
quantitative detection of Toxoplasma gondii antibodies in serum and the
principle of the test is based on antigen-antibody reaction directly.

e Samples: One hundred fifty sera samples of Local chickens were
involved in this test.

e Test Principle: The toxoplasmosis latex reagent was a suspension of
polystyrene particles sensitized with Toxoplasma gondii antigens. When
serum from a suspected individual was mixed with the latex particles, a
distinct agglutination pattern was observed as a result of the formation of
antigen-antibody complexes. In the absence of infection, no agglutination
would be observed. A positive result indicated a level of infection greater
than 4 1.U. / ml.

e Components of the Kit:

1. Toxo Latex reagent: It was a suspension of polystyrene particles
sensitized with T.gondii antigens and had pH7.5.

2. Positive control: This reagent was ready for use and will give a positive
result when tested with toxoplasma latex, it was a diluted human serum
containing IgG antibodies prepared in rabbits and contained 1.0% sodium
azide.

3. Negative control: This reagent was ready for use and would give a
negative result when tested with toxoplasmosis latex, its diluted human
serum containing no any antibodies, but contained 1.0% sodium azide.

4. Pipette stirrers and reusable reaction slides.

Test procedure:

One drop of diluted serum was placed into a slide black area.
After well mixing of the latex reagent, one drop was added over each
serum drop.

e Both drops were mixed by wooden stick and tilt the slide.
e The presence or absence of agglutination was observed within a period no
longer than 3 minutes.

e If all results were positive (clear agglutination). Serial of two-fold
dilutions (1/16,1/32, 1/64...) were prepared.

The titer was the highest dilution with a clear agglutination.
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Interpretation of Results:

Negative reaction indicated the absence of Toxoplasma antibodies. Positive
reaction

indicated the presence of Toxoplasma antibodies which reflected either past
infection or an evolving infection.

Statistical analysis: Statistical Analysis System- SAS (2012) was used to
detect the effects of different factors such as age, sex, and months in the
infection rate.

Results

The infection rate of Toxoplasma gondii parasites in local chickens
by Latex Agglutination Test

The total infection rate of T. gondii by latex agglutination test in the
domesticated local breed chickens (Gallus gallus domesticus) were 41.33%
(62/150) in Baghdad city. (A) Positive reaction indicated the presence of
Toxoplasma antibodies which reflected either past infection or an evolving
infection, (B) Negative reaction indicated the absence of Toxoplasma
antibodies. (Tablel; Figurel).

Table (1): Total infection rate of Toxoplasma gondii in local chickens by Latex
Agglutination Test

No. of samples examined Positive Percentage (%)

150 62 41.3

(A) (B)
Figure (1): Results of Latex Agglutination Test of Toxoplasma
gondii in local chickens.
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The effects of sex in the infection rate with Toxoplasma gondii in
local chickens by Latex Agglutination Test

A high infection rate of 41.97% (34/81) of T. gondii was recorded in local
females chickens and 40.57% (28/69) found in male chickens by latex
agglutination test without significant difference (P > 0.05) (Table 2).

Table (2): The effect of sex in the infection rate of Toxoplasma gondii in local
chickens by Latex Agglutination Test.

Sex No. of samples examined | Positive | Percentage (%)
Females 81 34 41.97
Males 69 28 40.57
Total 150 62 41.33
Chi-Square (x2) *NS 0.607

*NS: Non-Significant (P > 0.05)

The infection rate of Toxoplasma gondii in local chickens according
to age by Latex Agglutination Test

The infection rate of T. gondii in local chickens according to age was
showed a high infection rate 42.85% (30/70) in young female chickens and a
low infection rate of 39.02% (16/41) was recorded in young male chickens,
while adult male chickens were shown a higher infection rate 42.85 %
(12/28) compared with a low infection rate of 36.36 (4/11) that was found in
adult female chickens by latex agglutination test without significant
difference (Table3).

Table (3): The infection rate of Toxoplasma gondii in local chickens according
to age by Latex Agglutination Test.

No. of samples ..
Age i P Positive | Percentage %
examined
Young Males 41 16 39.02
<6 months
Females 70 30 42 .85
Adults Males 28 12 42.85
>6 months
Females 11 4 36.36
Chi-Square (x2) *NS 2.19

*NS: Non-Significant (P > 0.05)
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The effects of months in the infection rate with Toxoplasma gondii in
local chickens by Latex Agglutination Test

According to the months of the year, results showed no significant effects
on the infection rate with T. gondii in local chickens by latex agglutination
test. A high infection rate of 52.00% (13/25) was recorded in October and a
low infection rate of 28.00% (7/25) was found in December by latex
agglutination test without significant difference (Table 4).

Table (4): The infection rate of Toxoplasma gondii in local chickens according
to months by Latex Agglutination Test.

Months No. of samples examined Positive Percentage (%0)
October 25 13 52.00
November 25 10 40.00
December 25 7 28.00
January 25 10 40.00
February 25 12 48.00
March 25 10 40.00
Total 150 62 41.33

Chi-Square (x2) *NS 8.944

*NS: Non-Significant (P > 0.05)

The effects of areas in the infection rate of Toxoplasma gondii in
local chickens by Latex Agglutination Test.

There was no significant difference (P > 0.05) in the infection rate of T.
gondii between areas of study in local chickens. A high infection rate of
44.44% (20/45) was recorded in AL-Malhani, while a low infection rate of
37.14 (13/35) was found in AL-Baia by latex agglutination test without
significant difference (Table 5).

Table (5): The infection rate of Toxoplasma gondii in local chickens according
to the areas by Latex Agglutination Test.

Areas No. of samples xamined | Positive | Percentage (%)
Al-Baia 35 13 37.14
Baghdad Al- Jadida 35 14 40.00
Abu-Ghurib 35 15 42.85
Al-Malhani 45 20 44.44
Total 150 62 41.33
Chi-Square (x2) *NS 3.271

*NS: Non-Significant (P > 0.05)
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Discussion

Toxoplasmosis is a widespread zoonotic disease that infects all warm-
blooded vertebrates (Dubey, 2010). Chickens, turkeys, ducks, sparrows, and
other birds can be infected with T. gondii as intermediate hosts and acquire
infection by digesting infective oocysts shed from the feces of the definitive
host (Felids), domestic breeding birds and poultries are less infected than
free-ranging or industrial breeding because they are not allowed to contact
with infective oocysts (Holsback et al., 2012; Sharif et al., 2015). the routine
diagnosis of T. gondii infection is commonly performed by the serological
tests that detection the specific antibodies with several tests available in
Veterinary Medicine but the Modified Agglutination Test (MAT) and the
Indirect Fluorescent Antibody Test (IFAT) are the most widely used, while
the parasite detection has already been isolated from chickens (Dubey et al.,
2002, 2003a,b, 2005a, 2007); Also, the diagnosis of disease in birds can be
made by finding parasites in the impression smears or the organs histological
sections or in the fluids of infected animals (Springer,1991). The serological
(Bhigjee et al., 1999; Tenter et al., 2000) are more sensitive and specific for
diagnosis of the parasite (Costa et al., 2000; Contini et al., 2002; Nimri et
al., 2004; Villena et al., 2004; Colombo et al., 2005), and take less time
compared to other assays (Villena et al., 2004). The results of the presents
study were showed that all over infection rates in local breed chickens by
LAT was 41.33% (62/150), these results agreed or disagree with some
previous studies in the world that recorded low or high infection rates in
different birds which mentioned before and the prevalence of the parasite in
naturally infected birds greatly varies (Siim et al., 1963; Devada et al., 1998;
El-Massary et al.;2000; Dubey,2010a).InIndial7.9% (Sreekumar et al.,
2003), in brazil 38% (Dubey e tal.,2007a), in Nicaragua85% (Dubey et al.,
2006), in China 11.4% in free-ranging chickens and 4.1% of caged
chickens, in Egypt 18.7% was found antibodies in chickens from the
slaughterhouses by using MAT (Deyab and Hassanain, 2005), 82 out of 107
(76.63%) had antibodies against T. gondii was determined through LAT
(Butty, 2009). In Thailand 64% of free ranging chickens by using IFAT, in
addition, among turkeys, chickens, and ducks the seroprevalence was 59.5,
472, and 50 %, respectively, in Giza, Egypt (El-Massari et al.,
2000). Zhu et al. (2008) and Zhao et al. (2012) were mentioned that the
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seropositive of infection 30-50% in free-range chickens, and maybe reached
100% in backyard chickens (Dubey, 2010; Dubey et al., 2010). In the other
studies, Ghorbani et al.( 1990), Dubey et al.( 2005) and Devada et al.( 1998)
were found the infection rates were 33%, 36.3%, and 39.5% in free-chicken
from Iran, Austria, and India respectively. In Pakistan, research findings
showed that 5.90% of 68 caged chickens and 20.70% of 468 free-ranging
chickens were infected (Mahmoud et al., 2014) and Sadia et al. (2012)
among 200 captive birds revealed that 16% of turkeys, 12% ducks, 8%
pigeons, and 4% of quails were infected with T. gondii. Chandrawathani et
al. (2008) were mentioned the infection rates of Toxoplasma in different
countries such as in Indonesia (26.60%), Peru (26.00%), Portugal (27.10%),
Kenya (13.30%), and Mexico (6.20%). Shokri et al. (2017) found in birds
and poultry in the field, the overall prevalence included chicken (20%),
pigeons (8%) and sparrows (15%). Khademvatan et al. (2013) found in 39
starlings only 5 (12.8%) of them were infected. A low prevalence of
Toxoplasma (1.6%) was recorded in 125 rooks (Eslami et al., 2007). In 25
turkeys 16 (64%) and in 8 goose 4 (50%) of them were infected (Ghorbani et
al.,, 1990). IFAT was showed the seroprevalence of 53.6% in free-range
chickens in Brazil (Brandao et al., 2006). 40.5% in ducks in Costa Rica
(Abrahams-Sandi et al.,, 2005). In lIraq AL-Khaled (2012) found the
seropositive of Toxoplasma was 67% in free-ranging chickens and 31% in
industrial chickens in some regions of middle Euphrates. Ali (2018) was
recorded the total infection rate of T. gondii in goats was 18.75% by LAT in
Al-Suwirah city. (Mikaeel and Al-Saeed, 2019) in total, the data of the
present study found that 84 out of 368 tested sera from free-range local
chickens reacted positively for anti- T. gondii 19gG antibodies and revealed a
seropositive the rate at 22.8%. The infection rates of T. gondii were detected
in different districts of Duhok province. The DLAT was used to detect T.
gondii specific antibodies to determine seroprevalence in meat juice of these
slaughtered animals (100 samples) which showed the positive in 9% in
chickens (Zakaria, 2011). This variation in the infection rates may
be due to the distribution of domestic cats which are probably the major
contamination source to the environment with the greatest formation of
oocysts in these animals that maybe excrete millions of them after ingesting
only one bradyzoite or tissue cyst (Dubey and Frenkel, 1972; Dubey, 2001)
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and the soil contamination with these oocysts are an an important factor in
the development of disease in free-range poultry (Dubey, 2010b), and vice
versa, the prevalence of parasites in free-ranging chickens is a good indicator
for contaminated soil with oocysts because they are feed on the ground
(Dubeyet al., 2005) and they become infected (Ruiz and Frenkel, 1980). On
the same hand, free ranging chickens play an important role in the
epidemiology of parasites in the rural environment because they are
clinically resistant to the disease and live longer and the cats that fed
naturally infected chickens tissues can shed millions of oocysts (Dubey et
al., 2002).In one direction, the wall of the oocyst is adapted very well to
protect it from damage to the extreme makes the parasite resilient for the
environment and it can survive in the moist environment for more than one
year (Mai et al., 2009). Also, the sporogony of oocysts occur outside the host
and lead to the development of the infectious form that remain viable in the
environment for months to years (Hill and Dubey, 2002; Lelu et al., 2012).
In the same way, the oocysts in soil maybe do not stay there but the
invertebrates such as flies, cockroaches, dung beetles, and earthworms can
be made a mechanically vectors that spread or even carry them onto food,;
the infection rates in cats maybe reflects the infections in local avian; rodents
animals; thought that they are infected by eating them; release more oocysts
in their environment, more prey animals will become infected and the result
IS an increase in the cat’s infection (Walking et al., 2016). It was found
14.50% of local cats are infected with T. gondii and chickens (Zia-Ali et al.,
2007). Fifty grams of infected cat feces include 10 million oocysts (Dubey
and Frenkel, 1972) and the capability for infection up to 18 months in
climate led to pasture contaminationaround the year with open grazing led to
recycling the infection (Ghorbani et al., 1990).

Although, the oocysts disseminated throughout the premises (Levine, 1973),
ingesting them in water, feed, or soil is probably the most common route for
infection in noncarnivorous mammals and birds for that meat-producing
animals can show a very high seroprevalence throughout the world up to
100% (Tenter et al., 2000), for that the prevalence of infection in domestic
breeding birds and poultry are less than free-ranging or industrial breeding
since they are not allowed to contact with infective oocysts or feline
(Holsback et al., 2012). Viable T. gondii has been isolated from free-ranging
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chicken with a low antibody titer (Dubey, 2010). Regarding the sex, there
were no significant effects with T. gondii between females (41.97%) and
males (40.57%) in local breed domestic chickens by LAT, Previous reports
that were mentioned no association was recorded between seropositive for T.
gondii and sex of the chickens (Bonna et al., 2006; Feitosa et al., 2016),
while others found that the ELISA showed significant high prevalence in
females compared to males in cattle (Tasawar et al., 2013). These
differences may be due to the hormonal profiles of males and females that
may be play an important role in determining the susceptibility to parasitic
infections (Miller, 1990; Roberts et al., 1996; Roberts et al., 2001) and
estrogen has been enhancing antibodies production, the immunity can be
broken down by various factors including nutrition, age, reproductive and
environmental factors (Tasawar et al., 2012). According to age, the results
were showed a close infection rate of males between young (less than 6
months) and adults (more than 6 months) chickens 40.00% and 42.85%
respectively. The lower infection rates (39.02%) were found in young males
(less than 6 months) and in adults, more than 6 months (36.36%) by LAT,
that disagreed with the result of Khater et al. (2013) in Egypt, Rouatbi et al.
(2017) determined a non-significant relationship of age with the infection
rate but Boughattas and Bouratbine, 2014 and Cosendy-Kezenle et al. (2014)
were recorded a significant effect of age in the infection rate. The direct
correlation between the prevalence of T. gondii and the age of the chicken
might be related to the fact that birds became older their cumulative
likelihood for exposure increased or the older birds have more opportunities
to get an infection than young ones (Zhao et al., 2012; Akhtar et al., 2014).
The present study was showed no significant effects of the months in the
infection rates; a high infection rate (52.00%) was found in October and the
lower infection rate (28.00%) was recorded in December by LAT that was
agreed with Armand et al. (2016) in a study in Iran, obtained a difference in
the infection rates according to seasons with a higher infection rate (42.48%)
was found in Spring and a lower infection rate (25.42%) in Summer. These
results suggest the the explanation for the proposal of high humidity and
moderate temperature in some months act as a role in the subsequent
evolution of the life cycle of Toxoplasma oocysts.
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Areas had no significant effects on the infection rate of T. gondii by LAT,
Also, different infection rats were recorded in different areas in Egypt by
using the MAT Dubey et al. (2003) recorded 40.4% % in chickens from the
rural area surrounding Giza South of Cairo, Aboelhadid et al.(2013)
recorded 13.95 % in chickens in Beni-Suef area and El-Massary et al. (2000)
recorded 59.5%, 47.2%, and 50% among turkeys, chickens, and ducks
respectively the in Giza; that suggests the widespread contamination of the
environment with oocysts and spread of different intermediate hosts in
different areas in Baghdad city as a source for cats infection (Dubey, 2010a).
In other studies, in Iraq, among 65 domestic chickens in Sulaimani Province,
Iraq revealed that 60% of them were infected and the rate of infection among
free-ranging chickens is higher than that among caged chickens
(Mohammed and Abdullah, 2013). The results of 107 turkeys were showed
the infection rate 76.63% determined by LAT (Butty, 2009). The high (79%)
prevalence of T. gondii in all the areas showed that the free-range chickens
are a major reservoir for parasites; Thethe free-range chicken had free access
to habitats around homesteads where they scavenged for feed which mainly
included leftovers, grass, and insects (Mose et al., 2016). Among 200 free-
ranging with 200 industrial chickens as well as 50 ducks were shown that the
prevalence of toxoplasmosis in free-ranging chicken, industrial chickens, and
ducks was 67%, 31%, and 56%, respectively in some regions of middle
Euphrates (AL-Khaled et al ., 2012). In most developing countries, the free-
range chickens are slaughtered at home or in unsupervised slaughterhouses
and their viscera such as heads are left for scavengers that can include cats
and other chickens (Dubey et al., 2012). The results of the current study
were shown the differences in the prevalence according to areas of chicken’s
origin, may be related to differences in cat densities, the number of chickens
examined, and sanitation conditions in these areas; also, the higher
prevalence of Toxoplasma infection could be as a result of the urban area and
periurban livestock keeping characterized by clustered dwellings, high
population density, and poor sewerage system (Ogendi et al., 2013). Several
factors have been known to affects the prevalence of infection worldwide
such as cat population, the disparity in sensitivity, specificity, protocols tests
that are used for diagnosis (Ayinmode and Dubey, 2012). Dzitko et al.
(2006) and More et al. (2012) were recorded no statistical significant
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difference correlation between the occurrence of T. gondii titer and the
factors such as sex, age, and source of birds. The prevalence of T. gondii
among the local breed domesticated chickens in Iraq are high which may be
due to the environmental contamination the large spread of stray cats of
raising chickens (Zia-Ali et al., 2007). It was reported the high number of
cats around the farms is very important as a source of Toxoplasma infection
for animals and humans (Ogendi et al., 2013). The capability of infection up
to 18 months in a pasture which contaminate it around the year and the open
grazing may lead to recycling the infection (Ghorbani et al., 1990) and the
oocysts are survive in the soil from months to years (Hill and Dubey, 2002).
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Abstract

Mycobacterium tuberculosis (M.T) is the causative agent of tuberculosis
(TB) in humans. tuberculosis is one of the top 10 causes of mortality
worldwide, leading to 1.8 million deaths and 10.4 million new cases in 2016.
To achieve future eradication of M. tuberculosis, it is critical to understand
fundamental features of Mycobacterium tuberculosis biology due to the
increasing frequency of antimicrobial treatment resistance and problems in
vaccine development, the pathogenesis of tuberculosis highly dependent on
host lipids for its survival and growth, and stimulated- lipid droplets
formation which is significant in tuberculosis and leprosy such as foam-like
macrophages. TLR2 forms heterophilic dimers with TLR1 and TLR6, hence
it recognizes many M. tuberculosis components, both are receptors that
identify the invading antigen and subsequently activate downstream protein
kinases. High expression of the IL-8 gene is related to their function as a
strong chemoattractant for neutrophils and lymphocytes to provide a strong
wall to prevent M. tuberculosis proliferation in tissues, the action of the 1L-8
chemokine in a paracrine and autocrine way. The current study aimed to
investigate the role of the TLR2 receptor in positively regulating interleukin-
8 (IL-8) production in BCG infected macrophages in vivo using a human
monocytic cell line THP-1. Our results displayed that the reduced TLR-2
expression reduced the expression of IL-8 prior to challenge with the BCG
vaccine.
Keywords: M. bovis (BCG), THP-1 cells model, I1L-8 expression, TLR2
siIRNA knockdown.

Introduction

Mycobacterium tuberculosis (M.T) is an agent a highly successful pathogen
of tuberculosis that infects the human population, and it has adjusted to
growth within the macrophage environment. Mycobacterium tuberculosis
has developed various ways to damage the metabolic and immune responses
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of the host cells. To evade inflammatory cells, these pathogenic
mycobacteria species activate and regulate many genes within the host cells,
including host-lipid metabolism under the control of intracellularly induced
genes via Mycobacterium tuberculosis (Rodriguez-Castillo et al., 2017).

The pathogenesis of tuberculosis is completely dependent on host lipids
for survival and growth, and it has stimulated the formation of lipid droplets,
which are significant in tuberculosis and leprosy, such as foam-like
macrophages (Ozato, Tsujimura «and Tamura, 2002). The toll-like receptors
(TLRs) are types of proteins that exhibit an important role in fighting the
invading microorganisms and triggering the innate immune response, TLRs
can recognize the pathogen-associated microbial patterns (PAMPs) of
microbes or damage-associated molecular pattern (DAMPs) the
intermediates of the cell debris (Zhang et al., 1995). The recognition of M.
tuberculosis is mediated by different groups of pattern recognition receptors
(PPRs) including TLRs, Nod-like receptors (NLRs) and C-type lectin
receptors (CLRs), TLRs family members such as TLR2, 4, and TLR9 with
the adaptor molecule MyD88 which have molecules of importance in the
immediate immune response to M. tuberculosis infection (Ozato, Tsujimura
and Tamura, 2002).The re-sensitization of macrophages to assaulting
pathogens based on the upraised expression of TLR2 and mCD14 genes
undoubtedly (Wang et al.,, 2017). Because the TLR2 receptor forms
heterophilic dimers with other receptors like TLR1 and 6, together are
functionally attached to TLR2 on macrophage surfaces and recognize M.
tuberculosis triacyl or diacyl lipopeptides, respectively (LaPointe and
Isenovi¢, 1999). polymorphisms in the TLR2 gene may increase the risk of
M. tuberculosis vulnerability. Impairing the TLR2 functions in murine
phagocytes by gene knockout or blocking antibodies abolishes the TNF-a
and IL-6 production when those cells are challenged with gram-positive
bacteria (Zhang et al., 1995). IL-8 is originally generated as a precursor
peptide which contains 99 amino acids which then subjects split to generate
several active IL-8 isoforms, but in the culture, peptide contains a 72 amino
acid is the main type excreted by macrophages (Roebuck, 1999). IL-8 with
toll-like receptors can be secreted by cells that are implicated in the innate
immune response, commonly, the cells are macrophages that recognize an
antigen initial, thus they are the first cells for liberation IL-8 to recruit other
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cells (Zhang et al., 1995) (Schorey and Cooper, 2003). IL-8 has two
purposes: First, it causes chemotaxis in target cells, primarily neutrophils,
and is so known as a neutrophil chemotactic factor, it also causes other
granulocytes to move toward the infection site (Kurt-Jones et al., 2002), the
second function, which involves phagocytosis stimulation, is also important
in angiogenesis (Schorey and Cooper, 2003). 1I-8 is produced in tiny
amounts and primarily in most types of cells, the G protein-coupled
serpentine receptors CXCR1 and CXCR2 represent receptors on the cell's
surface membranes eligible for engaging a chemokine ligand 8 (IL-8).
However, it has been demonstrated that after stimulation with LPS, TNF-q,
and IL-1, it is produced in considerable amounts (nanomolar and picomolar
concentrations, respectively). Practical investigations show that IL-8
transcriptional responses to inflammatory mediators are fast and that around
100 nucleotides of 5'-flanking DNA upstream of the TATA box are required,
the transcription factors NF-IL-6, NF-kB, and AP-1 have DNA-binding sites
within the IL-8 promoter sequence (Fadhil Ali, Al-Hajaj and Abood, Adel,
2021).

Tuberculosis and its cell walls components such as lipomannan (LM),
lipoarabinomannan (LAM), and PIM induced IL-8 mRNA expression and
protein secretion in vitro from the alveolar macrophages (AM), (Shinohara et
al., 2009). Oxidant stress is the most important factor in interleukin-8
production that causes induction of inflammatory cells and encourages an
additional rise in oxidant stress mediators, so the IL-8 is a key parameter in
placed inflammation (Fadhil Ali, Al-Hajaj and Abood, Adel, 2021).

Materials and methods
Preparation of Cell culture media

Complete cell culture medium was prepared by mixing the following
ingredients;8.2 of RPMI 1640, 10 g(NaCQs), 500 ml (T.D.W),50 ml (FBS)
(10 %), and 0.2 mM L-glutamine. The components were mixed and stirred
and then sterilized by filtration with a syringe filter of 0.22 um, after
filtration the prepared antibiotics were added,100 U/ml penicillin, and 100
g/ml streptomycin at 37°C in a humidified atmosphere containing 5% CO..
THP-1 cells were maintained in culture medium and seeded in 12-well
plates, grown to 80% confluence, transfected with the constructs using
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Lipofectamine DNA-fectin TM Plus according to the manufacturer’s
instructions.

Short Interfering RNA (siRNA) and transfection

TLR-2 siRNAs targeting. Three were designed by (abm. Cat. No. G487,
CANADA), siRNA was transfected into cells by using (lipofectamine)
DNA-fectin TM Plus transfection reagent according to the manufacturer
instructions. Each siRNA oligo was dissolved with 62.5 pl of DEPC water to
prepare 20 uM. Each siRNA was mixed with1.2 pl of Lipofectamine and left
for 20 minutes before adding the mix to the cells. In parallel, 62.5 nmole of
the negative control was mixed with 1.2ul of lipofectamine. To silence the
expression of TLR2, macrophages were transfected with the TLR2 siRNA.
The siRNA transfection was performed according to the manufacturer’s
instructions. In brief, THP-1cells were incubated in the siRNA Transfection
medium (abm. Cat. No. G487, CANADA), at a density of 2x10° cells/well in
12-well cell culture plates, followed by the addition of the TLR2 siRNA or
negative control siRNA, and incubated at 37 temperature for 4 days, the
transfection efficiency of >95% was demonstrated by hemocytometer
(Superior. Germany), each well was contained 1ml medium, 0.8 ug DNA,
2ul DNAfectinTM Plus,100ul transfection medium and then were added of
BCG vaccine at a concentration of 8x10° cells/ml to six wells opposite to six
wells without BCG vaccine. The 12-well plate was incubated at 37c
temperature for 4 hours and was harvested later.

RT-gPCR

Total RNA from the macrophages was extracted using an RNA extraction
kit (Promega, USA) according to the manufacturer’s instructions. The
extracted total RNA was quantified by absorbance at 280 nm using a
NanoDrop 2000c Spectrophotometer (Thermo Fisher Scientific, Waltham,
MA, USA), The mRNA in the total RNA was reverse transcribed to
complementary DNA using a cDNA synthesis kit (Promega, USA). qPCR
was performed in the | Cycler iQ5 (Bio-Rad) using SYBR RTpermix
(England) with the following conditions: 10 sec at 95°C, 45 cycles of 15 sec
at 95°C, and 30 sec at 59°C. The mRNA expression levels, which were
normalized against B-actin, were calculated and expressed as AACT. The
primers used for qPCR were as follows: p-actin; F- 5'-GATTACTGCTCTG
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GCTCCTAGC-3" and R- 5'- GACTCATCGTACTCCTGCTTGC-3' and for
TRL2; F-5-AAG AGGAAGCCCAAGAAAGC-3and R- 5-CAATGG
GAATCCTGCT CACT-3" and for IL-8; F-5' GTAGTTGAGGTCAA
TGAAGGG-3'and R-5-GCTTG AATCTAAATTATCAGTC-3..

Results

Relative gene expression of TLR2 in TLR2-siRNA knockdown without
BCG vaccine.

To gauge the TLR2 gene expression that plays a serious role in the
recognition of endogenous and exogenous ligands, the templates of cDNA
were used in gPCR relative expression assay with a master mix of SYBR
green and TLR2-specific primers. The TLR2 gene expression has been
shown by the gPCR machine through the reaction consisting of mixing
SYBR green dye and specialized primers with cDNA templates from
samples were without addition BCG vaccines. The findings showed that
TLR2 gene expression was high in non-TLR2 knock down control (TLR2-C)
compared with the TLR2 knock down (TLR2-KD) sample signal after
subtracting the signal of the house-keeping gene figure (1A), The results
were depended on AA CTs analysis after subtracting the housekeeping gene
(B-actin), furthermore, to precisely check the fold change, the values of
TLR2 in non-TLR2 knockdown control (TLR2-C) samples were normalized
to 1 by fold change analysis and their values in TLR2 knockdown (TLR2-
KD) samples were compared to that 1 which was less severely from 1-fold
figure (1B).

Relative gene expression of TLR2 in TLR2-siRNA knockdown plus BCG
vaccine.

When the TLR2 gene expression has been shown by gPCR machine through
the reaction consisting of mixing SYBR green master mix and specialized
primers with cDNA templates from samples were having BCG vaccine. The
results showed that TLR2 gene expression was high in non-TLR2
knockdown control TLR2-C plus BCG vaccine (TLR2-B-C) compared with
the TLR2 knockdown plus BCG vaccine (TLR2-B-KD) sample signal after
subtracting the signal of the house-keeping gene Figure (2A).
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Figure 1 the TLR2 knockdown minus BCG vaccine (TLR2-KD) samples and
control (TLR2-C) samples, (A): TLR-2 relative gene expression in (TLR2-KD)
and (TLR2-C) samples. All RNA was extracted, reverse transcribed and the
synthesized cDNA was used as a template for gPCR relative expression assay
using SYBR green master mix, the averages, and standard deviation were
considered for three replicates. TLR2 relative expression was reduced to 99% due
to the siRNA knockdown. (B): Data were analyzed by AA CTs and normalized to
(B actin) house-keeping gene which was equalized to 1.

The findings were depended on AA CTs analysis after subtracting the
housekeeping gene (B-actin). on the other hand, to rightly test the fold
change, the values of TLR2 gene expression in non-TLR2 knockdown
control TLR2-C plus BCG vaccine (TLR2-C-B) samples were normalized to
1 by fold change analysis and their values in the TLR2 knockdown plus
BCG vaccine (TLR2-KD-B) samples which were less severely from 1-fold
compared to normalized 1, Figure (2B).

Relative gene expression of I1L-8 in TLR2-siRNA knockdown without
BCG vaccine

To gauge the interleukin-8(IL-8) gene expression that plays a serious role
in the migration of macrophage cells and other cells to the area of injury as
chemotactic factor. The data then were analyzed by normalizing the no-
template control (TLR2-C) samples to 1, then calculating the difference of
folds in expression, IL-8 gene was decreased expression about 0.7% of one-
fold in knockdown samples (TLR2-KD) not BCG challenged compare with
control (TLR2-C), figure (3B).
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Figure 2 The TLR2 knockdown plus BCG vaccine (TLR2-KD-B) samples and
control (TLR2-C-B) samples,(A): TLR2relative expression in (TLR2-B-KD) and
(TLR2-B-C)) samples. All RNA was extracted, reverse transcribed and the
synthesized cDNA was used as a template for gPCR relative expression assay
using SYBR green master mix, the averages, and standard deviation were
considered for three replicates, TLR2 relative expression was reduced to 56% due
to the siRNA knockdown plus the BCG. (B): Data were analyzed by AA CTs and
normalized to (B actin) house-keeping gene which was equalized to 1.
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Figure 3 IL-8 relative gene expression in TLR2 knockdown (TLR2-KD) and
control (TLR2-C) samples minus BCG vaccine, (A): IL-8 relative expression in
(TLR2-KD) and (TLR2 -C) samples. All RNA was extracted, reverse transcribed
and the synthesized cDNA was used as a template for gPCR relative expression
assay using SYBR green master mix, IL-8 gene was decreased expression by about
0.7% of one-fold in knockdown samples, not BCG challenged compared with
control. (B): Data were analyzed by AA CTs and normalized to (B actin) house-
keeping gene which was equalized to 1.
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Relative gene expression of IL-8 in TLR2-siRNA knockdown plus BCG
vaccine

To measure the IL-8 gene expression which plays an important role in the
inflammatory response of the immune system, the cDNA templates of
samples were having BCG vaccines were used in gPCR relative expression
assay with a master mix of SYBR green and IL-8-specific primers. The gene
expression of the IL-8 through the reaction consisting of mixing specialized
primers of IL-8 with cDNA of samples and SYBR green dye. The data
showed that the IL-8 gene expression increased around 48-fold in
knockdown samples with BCG vaccines. The AA CTs analysis was adopted
here by subtracting the housekeeping gene, Figure (4A). In addition, to
exactly detect the fold change, the values of IL-8 in non-TLR2 knockdown
control TLR2-C plus BCG vaccine (TLR2-C-B) samples were normalized to
1 and its values in TLR2 knockdown plus BCG vaccine (TLR2-KD-B)
samples were compared to that 1 which was higher more than 14 CTs
compared to the (TLR2-C-B) samples Figure (4B).

A IL-8 relative expression in B IL-8 relative expression
TLR2 Knockdown samples plus BCG normalized to 1
plus BCG
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Figure 4 IL-8 relative gene expression in TLR2 knockdown (TLR2-B-KD) and
control (TLR2-B-C) samples plus BCG vaccine, (A): IL-8 relative expression in
(TLR2-B-KD) and (TLR2-B-C) samples. All RNA was extracted, reverse
transcribed and the synthesized cDNA was used as a template for qPCR relative
expression assay using SYBR green master mix, IL-8 gene expression increased
around 48-fold in knockdown samples with BCG vaccine. (B): Data were analyzed
by AA CTs and normalized to (B actin) house-keeping gene which was equalized to 1.
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Discussion

The recognition of M. tuberculosis is mediated by different groups of
pattern recognition receptors (PPRs) including TLRs (Kleinnijenhuis et al.,
2011). TLR2 forms heterophilic dimers with TLR1 and TLR6, hence it
recognizes many M. tuberculosis components. Current results revealed that
the gene expression of TLR2 was reduced to 99% in TLR2 knockdown
samples Figure , due to the siRNA knockdown. However, the gene
expression of TLR2 was reduced to 56% in SiRNA knockdown samples
challenged with the BCG vaccine Figure . This means that the macrophages
(THP-1) cells in our study even have knockdown in their TLR2 receptors but
TLR2 expression still exists about 44% from total expression, which
indicates that the up-regulation level of TLR2 gene expression in sSiRNA
knockdown samples with BCG challenged was due to the mimic of M.
tuberculosis infection. TLR2, 4, and TLR9 are important parts in triggering
the immune response to M. tuberculosis (Kleinnijenhuis et al., 2011), TLR2
receptor recognizes a serious of M. tuberculosis components. Owing to the
heterophilic dimer formation between TLR2 receptor and TLR1 and 6. All
can recognize triacyl or diacyl lipopeptides of M. tuberculosis (Takeda and
Akira, 2005). TLR2 expression is controlled through different mechanisms.
LPS, synthetic lipid A, and cell wall fractions —lipoarabinomannan-
peptidoglycan complex (PGN) upregulate TLR2 gene expression and NF-kB
activation into macrophages response in vitro and in vivo through a dose-
and time-dependent manner (Faridgohar and Nikoueinejad, 2017). TNF-a
induces TLR2 expression in primary microglia. MAPK-1, SP-1, and nuclear
factor-kappa B (NF-xB) regulate TLR2 expression in monocytes/
macrophages (Ozato et al., 2002), (El-Zayat et al., 2019). TLR2 expression is
transmitted inside the cell, requires a half-time of (3-3.5 h), and is then
expressed on the surface (Flo et al., 2001). Various components of M.
tuberculosis induce the expression of a wide variety of genes by
macrophages in a TLR2-dependent manner. For example, a cell-associated
lipo-glycoprotein of M. tuberculosis (MPT83) stimulates matrix
metalloproteinase 9 (MMP-9) as a TLR2 agonist in THP-1 cells. ESAT-6
protein of M. tuberculosis increases macrophages apoptosis via TLR2/NF-
kB activation. lipoprotein and mycolic acid components of M. tuberculosis
which enables mycobacteria to avoid the host immunity by downregulation
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of major histocompatibility complex (MHC) class 11 molecules and reduction
of pro-inflammatory responses, together are conducted by TLR2-dependent
manner (Curry et al.,, 2004). In addition, phagosome maturation of M.
tuberculosis is conducted via TLR2, good survival strategies for M.
tuberculosis, TLRs signals regulate the expression of pro-inflammatory
cytokines like IFN-y, IL-1, and IL-8, in turn, IFN-y could augment TLR
expression in macrophages. IL-8 is a chemotactic factor produced by active
monocytes and macrophages as well as endothelial cells, keratinocytes,
fibroblasts, and lymphocytes during infection. IL-8 is involved in the
migration of neutrophils, basophils, and T lymphocytes to the site of injury,
thus, it plays a critical part in infectious and autoimmune diseases (\Wafaa et
al., 2019). 11-8 is highly expressed after stimulation with LPS, TNF-o, and
IL-1 (Zhang et al., 1995). In the current study, the IL-8 expression was about
0.28% one-fold in TLR-2 siRNA knockdown samples without BCG
challenged Figure 3, IL-8 is strongly expressed and its regulation is low or
unnoticeable in normal tissues, since its strong chemoattractant properties for
neutrophils and lymphocytes, therefore in normal conditions the IL-8 is so
low. Also, we have seen, high IL-8 expression about 48-fold in TLR-2
siRNA knockdown samples with BCG Figure 4. High expression of the I1L-8
gene is related to their function as a strong chemoattractant for neutrophils
and lymphocytes to provide a strong wall to prevent M. tuberculosis
proliferation in tissues (Antony et al., 1985), the action of the IL-8
chemokine in a paracrine and autocrine way (Brat et al., 2005). Therefore,
our results are compatible with these data. Maximum activation of the I1L-8
promoter following induction by IL-1 or TNF-alpha cytokines (Brat, Bellail
and Van Meir, 2005) ,the transcription of the IL-8 gene is also regulated by
oxidative stress, this type of induction seems to be largely resting on the AP-
1 binding site, and mutations within the NF-xB or AP-1 binding sequence
can abrogate the underlying IL-8 promoter efficiency, moreover, MAP
kinase kinase -7 (MKK-7), also had a role in the upregulation of the IL-8
gene by their activation of stress-activated protein kinase/c-jun N-kinase
(Lakshminarayanan, Drab-Weiss and Roebuck, 1998). Tuberculosis and its
cell walls ingredients such as lipomannan (LM), lipoarabinomannan (LAM),
and PIM induced IL-8 mRNA expression and protein secretion in vitro from
the alveolar macrophages (AM), Some cases, mentioned that the
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lipopolysaccharide, reactive oxygen species, IFN-y, IL-1, IL-6, and TNF-a
were induced IL-8 expression up to 100-fold (Milosevic et al., 2020). If the
IL-8 expression up to 100-fold based on prior reports may play an important
role in granuloma formation and a kind of human cancers, but in this study,
our results were the IL-8 gene expressions in THP-1 cells about 48-fold only
during 4 hrs of BCG challenged, give advantageous to reduce granuloma
formation and perhaps inhibits tumor progression and metastasis during
infection with tuberculosis.

Conclusion
siRNA knockdown reduced the expression of IL-8 and this might be an
approach to reduce the granuloma formation.
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