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ABSTRACT

Migrant workers from Myanmar living in Thailand have
significantly increased, these migrant workers may display health risk
of common bacterial infections and host immune response of
Myanmar workers to those common bacterial infections is still not well
known. In this study, we observed antibodies and interferon-gamma
to the common bacteria causing sepsis in this area, such as
Escherichia coli, Klebsiella pneumonia and Pseudomonas aeruginosa
including Burkholderia pseudomallei which is pathogenic and endemic
in this area. The results showed that Myanmar workers decreased
cellular function of interferon-gamma response, compared with
native Thai workers. But the humoral response of human IgG showed
no significant difference between Myanmar and Thai workers. Even
though E. coli and K. pneumonia induced lower level of plasma IgG
response than the other two bacteria, but host plasma could
effectively kill and clear the bacteria within an hour in vitro.
Interestingly, the level of anti-Hcp 1, which is a diagnostic marker for
B. pseudomallei, was low in Myanmar workers suggesting no
exposure to this organism. However, the sample size should be
increased to reach the conclusion. Our study could provide useful
information for Myanmar migrant workers to promote safe working
and awareness of health risks to bacterial infections.
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INTRODUCTION

Bacterial infection is one of the common causes of global deaths. In high
income countries, Escherichia coli is the most infected bacteria followed by
Staphylococcus aureus, Streptococcus species, Klebsiella pneumonia,
Pseudomonas species and other gram-negative bacteria in blood stream infection
(Cukic et al. 2016, Laupland et al. 2016, Kern et al. 2020). In Southeast Asia
Region, especially low-income countries, bacterial infections like tuberculosis,
respiratory infections and diarrheal diseases are important cause of death. Now-
a-day, Thailand hosts many migrant workers from neighboring countries including
Myanmar. These Myanmar workers may have consequence of infectious diseases
(WHO 2008, Coker et al. 2011, Aung et al. 2020). According to the previous studies
in Myanmar during 2015-2016, blood stream infection was mainly caused by
Salmonella enterica, E. coli, K. pneumonia, S. aureus and followed by yeasts,
B. pseudomallei and S. agalactiae (Myat et al. 2014, Myat et al. 2020). In
a previous study in Northeast Thailand, top five common bacteria of pneumonia,
urinary tract infection and blood stream infections were Acinetobacter baumannii,
E. coli, K. pneumoniae, P. aeruginosa, and S. aureus (Phodha et al. 2019).

Even though bacterial infections can be treatable by antibiotics, now-a-days
it becomes global health problem with high mortality due to increasing resistance
to current drugs. Therefore, host immune system becomes more priority to
prevent hosts from infections. Human immune response to infection can vary
according to environmental factors, race, and ethnicity (Piruzian et al. 2009, Liston
et al. 2016, Brodin et al. 2017, Nahid et al. 2018). The host immune response is
composed of rapid response of innate and specific response of adaptive immune
system. Cellular effector molecule of interferon-gamma (IFN-y) enhances innate
immune cells for phagocytosis and enhances adaptive immune cells for antibody
production (Kak et al. 2018). Effector antibody of IgG to specific pathogen plays
a major role in pathogen clearance (Shtrichman et al. 2001, Abbas et al. 2018).

In this study, we aimed to test human background immunity to common
bacteria by determining IFN-y and IgG response of Myanmar workers living in
Thailand and compared with Thai workers. This study may provide the basic
immune status of Myanmar workers to common bacteria in working area that can
be useful for the workers who tend to work in Thailand in knowing health risks of
working environment and taking awareness or prevention.

MATERIALS AND METHODS

Common bacterial sepsis report

Information of patients with bacterial culture and identification requested
during 2018 to 2019 were obtained from Microbiology Unit, Department of Medical
Technology and Pathology, Nakhon Phanom Hospital with human research ethic
approval number NP-EC11-No.1/2559. Only cases with bacterial culture positive
were documented. Repeated samples from the same case with the same organism
were excluded. Coagulase-Negative Staphylococci was determined as true
pathogen only in case of hemoculture.

Human sample collection

Heparinized blood samples from Myanmar and Thai healthy donors were
collected with written informed consent. This study was approved by Khon Kaen
University Ethics Committee for Human Research (approval number HE622097).
In the study, post hoc analysis was used to determine effective sample size and
detection of differences between two groups of people, sample size of at least 21
participants per group was necessary (a = 0.05, B = 0.20). IFN-y to
K. pneumoniae in which to total number of sample 12 (6/group) was necessary to
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detect the differences. However, due to the limitation of time and specimen
collection, this sample size was informed by the estimated effect size of the
intervention on other parameter, such as the power for detection of differences
between two groups of IFN-y to E. coli and P. aeruginosa, by post hoc analysis,
showed 44.7% and 71.5% respectively. So, further study with increasing sample
size of these two parameters is still needed.

Whole blood culture was performed immediately after blood collection, the
remaining plasma samples were stored at -80°C until use. Leftover plasma
samples from septicemic melioidosis (Bp sepsis) cases and melioidosis recovered
(Bp recovery) cases were obtained from the previous study (Nithichanon et al.
2018).

Strain of bacteria and preparation

E. coli ATCC25922, K. pneumonia ATCC700603, P. aueroginosa ATCC27853
and B. pseudomallei K96243 were used in this study and prepared by the
previously reported protocol (Piasecka et al. 2018).

Whole blood culture and detection of human IFN-y

Heparinized whole blood from healthy donors (number of lymphocytes and
monocytes were adjusted to 1.8 x 10%/ml) were cultured at 37°C in 5% CO2 with
cell culture medium control (RPMI1640 medium supplemented with 10% fetal
bovine serum, FBS), 3 pg/ml phytohemagglutinin (Aung et al. 2020), 107 CFUs
paraformaldehyde (PFA)-killed E. coli, K. pneumoniae, P. aeuroginosa, or
B. pseudomallei. Supernatants were collected at 48 hours after incubation and
stored at -80°C. Level of producing human IFN-y in the culture supernatant were
quantified by using a human IFN-y ELISA kit (BD Biosciences, USA), following the
manufacturer’s instructions.

Detection of human plasma IgG antibody by indirect ELISA

Human plasma IgG has been detected by previously published (Capelli et al.
2018). PFA-fixed intact bacteria at 107 CFUs were coated onto 96-well polystyrene
plate (Nunc, Denmark) with carbonate bicarbonate buffer pH 9.6 overnight at
40 °C. The plates were washed with washing buffer, 0.1% Tween-20 in PBS pH
7.4, before blocked with 10% FBS in PBS at room temperature for 2 hours.
Heparinized plasma samples were diluted at 1:300 with assay diluent (0.05%
Tween-20, 10% FBS in PBS). The solution was removed from the pre-coated plates
before adding diluted plasma samples and incubated at room temperature for 2
hours. After five times washing, a detection antibody mixture (1:10,000
biotinylated goat anti-human IgG (BD Biosciences, USA), 1:1,000 HRP conjugated
streptavidin (BD Biosciences, USA) diluted in assay diluent) was added and
incubated at room temperature for 1 hr. After seven times washing, 3,3',5,5'-
tetramethylbenzidine (TMB) substrate (BD Biosciences, USA) was added and
incubated at room temperature for 10 mins, before stopping the reaction with 2 N
H>S04. Absorbance of each well was read at 450 nm by ELISA reader. Results were
shown as absorbance index and calculated as the formula below (Gourlay et al.
2013, Nithichanon et al. 2015).

Absorbance Index=(absorbance test-absorbance uncoat)
(absorbance uncoat)

Bacterial plasma killing assay

The protocol was adopted from the previous publication (van der Maten
et al. 2017). Bacteria were grown to mid-log phase at 37°C in LB broth and adjust
by MacFarland unit 0.3 equivalents to 108 CFU/ml of bacteria. Plasma samples
from 2 Thai healthy adult volunteers were prepared as normal plasma and heat-
inactivated plasma at 56°C for an hour.
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Live bacteria of 1,000 CFUs were culture with FBS, normal human plasma,
or heat-inactivated human plasma at 37°C for 1, 2 and 4 hours. Bacteria number
enumeration was performed at baseline number and at indicated hour of
incubation by standard plating technique on LB agar. Data was analyzed and
shown as % bacterial survival, a percentage of bacterial humber at indicated time
point per baseline number.

Statistical analysis

Statistical analysis was carried out using GraphPad Prism version 6
(GraphPad, USA). Statistical differences were determined using one-way ANOVA,
two-way ANOVA, and Mann-Whitney test for independent groups of non-gaussian
distribution data. Comparison of Data correlation was analyzed using the Pearson
correlation test. Statistically significant differences were considered at P < 0.05.

RESULTS

Top 5 common bacterial organisms were reported from Nakhon Phanom
Hospital during 2018 and 2019.

Information of patients with bacterial culture and identification requests
during 2018 to 2019 was obtained from Microbiology Unit, Department of Medical
Technology and Pathology, Nakhon Phanom Hospital. Total case number with
bacterial culture positive in 2018 was 7,047 cases, in 2019 was 6,903 cases. The
top 5 bacteria isolated from each type of clinical specimens during 2018 to 2019
are shown in Table 1.

Table 1. Top 5 bacteria isolated from different sources of infection from patients at Nakhon
Phanom Hospital who admitted during 2018 to 2019.

Specimen
types

2018
Bacterial identification

Reported
cases (%)

2019
Bacterial identification

Reported
cases (%)

Hemoculture

Sputum

Local wound
and pus

Urine,
Catheter

Escherichia coli
Burkhoderia pseudomallei

Coagulase Negative
Staphylococcus

Klebsiella pneumoniae
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa
Staphylococcus aureus
Streptococcus pneumoniae
Staphylococcus aureus
Escherichia coli
Klebsiella pneumoniae
Pseudomonas aeruginosa
Enterobacter species
Escherichia coli
Enterococcus faecalis
Klebsiella pneumoniae
Enterococcus faecium

Streptococci Group D, Non-
Enterococci

378 (20.1%)
171 (9.1%)
132 (7.0%)
131 (7.0%)
114 (6.1%)

400 (20.4%)
234 (12.0%)
209 (10.7%)
188 (9.6%)
144 (7.4%)
314 (19.6 %)
189 (11.8%)
129 (8.0%)
91 (5.7%)
64 (4.0%)
545 (34.0%)
324 (20.2%)
149 (9.3%)
100 (6.2%)
44 (2.7%)

Escherichia coli

Coagulase Negative
Staphylococcus

Burkhoderia pseudomallei
Klebsiella pneumoniae
Staphylococcus aureus
Klebsiella pneumoniae
Staphylococcus aureus
Pseudomonas aeruginosa
Acinetobacter baumannii
Streptococcus pneumoniae
Staphylococcus aureus
Escherichia coli
Pseudomonas aeruginosa
Klebsiella pneumoniae
Burkhoderia pseudomallei
Escherichia coli
Enterococcus faecalis
Klebsiella pneumoniae
Enterococcus faecium
Streptococci Group D

512 (21.7%)
338 (14.3%)
182 (7.7%)
166 (7.0%)
166 (7.0%)

389 (22.5%)
230 (13.3%)
226 (13.1%)
195 (11.3%)
108 (6.3%)
331 (23.1%)
185 (12.9%)
125(8.7%)
118 (8.2%)
84 (5.9%)
460 (33.2%)
328(23.6%)
133 (9.6%)
122 (8.8%)
47 (3.4%)

E. coli was the most common isolated bacteria from hemoculture with a very
dominate proportion compared to other bacteria which were mostly less than 10%.
B. pseudomallei, a deadly bacterium responsible for causing melioidosis in
humans, was reported as the second and the third most bacteria found from
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hemoculture in 2018 and 2019, respectively. K. pneumoniae was dominated in
terms of bacteria found in sputum specimens and the following bacterial species
were A. baumannii, P. aeuroginosa. In case of skin infection (local wound and pus)
specimens, S. aureus was dominated following by E. coli, K. pneumoniae,
P. aeuroginosa and Enterobacter species or B. pseudomallei while urine or catheter
specimens were mainly reported positive for E. coli and Enterococcus faecalis.
Therefore, E. coli, K. pneumoniae, P. aeuroginosa and S. aureus are bacteria
which can be found as pathogens in clinical specimens. Whereas the occurrence
of B. pseudomallei infection needs to be monitored due to its highly pathogenic.

Thai healthy workers developed more potent IFN-y response against the
common infectious bacteria than Myanmar workers, with the same level
of plasma IgG.

Healthy workers with no sign of infection in the previous 3 months were
recruited into this study to compare in vitro immune responses against common
infectious bacteria between Myanmar and Thai workers. Heparinized whole blood
samples were collected from 20 Myanmar and 8 Thai healthy individuals.
Demographic data was shown in Table 2, briefly, there were no significant
differences in age, sex, total white blood cell count, neutrophil or lymphocyte, but
monocyte number was significantly increased in Myanmar individuals.

Table 2. Subject characteristics and demographics.

Parameters Myanmar (n = 20) Thai (n = 8) P-value
Age, yrs. (median, range) 36 (26 - 51) 43 (29 - 47) 0.6435
Sex (n, % female) 10 (50%) 7 (87%) 0.0987
Occupation (n, %)
Peasant 3 (15) - NA
General worker 14 (70) - NA
Vendor 3 (15) - NA
Duration of stay in Thailand, yrs. 8.5 (4-24) - NA
(Median, range)
White blood cell count 6.6 (3.7 - 9.0) 5.9 (3.9 - 8.2) 0.1471
(103 cells/uL) (median, range)
Neutrophil 3.21 (1.39-5.73) 3.5 (1.88-4.34) 0.4228
Lymphocyte 2.6 (1.58-4.12) 2.02 (1.12-3.0) 0.1322
Monocyte 0.45 (0.26-0.62) 0.35 (0.19-0.4) 0.0066

Note: NA- not applicable

To investigate the differences of immune response against common bacteria
in the area including E. coli, K. pneumoniae, P. aeuroginosa, and B. pseudomallei,
whole blood samples were stimulated with killed dead bacteria or
phytohemagglutinin (Aung et al. 2020) as positive control, or medium control. We
quantified for IFN-y, a key proinflammatory cytokine in defense against bacterial
infections, by ELISA. The results of whole blood culture from Thai and Myanmar
workers revealed no background IFN-y in cell culture medium control with the
non-significant difference of response against a positive control, PHA (Figure 1A).
In part of IFN-y producing upon stimulated with dead whole bacterial cells, the
level of IFN-y from Thai worker group was significantly higher than Myanmar
worker group in response to E. coli, K. pneumoniae, or P. aeruginosa (P-value
< 0.01, < 0.001, and < 0.01 respectively), whereas the response of Thai worker
group against B. pseudomallei tended to be higher than Myanmar worker group
but did not reach statistical significance (P-value = 0.1225) (Figure 1B). These
data suggest that Thai workers have developed more potent IFN-y associated
immune response against the whole cells of such common bacteria than Myanmar
workers who had been worked and stayed in Thailand for years.
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Figure 1. Comparison of IFN-y production from Myanmar versus Thai whole
blood samples upon stimulation. Heparinized whole blood samples from Myanmar
(n = 20) or Thai (n = 8) healthy participants were incubated with cell culture medium,
phytohemagglutinin (Aung et al. 2020), 2 x 107 CFUs of paraformaldehyde fixed E. coli,
K. pneumoniae, P. aeuroginosa, or B. pseudomallei. Supernatants were collected at 48
hrs after incubation for quantification of IFN-y by ELISA. Levels of IFN-y after incubation
are shown as scatter dot plot of each participant with bar at median and error bar at
interquartile range. Statistical differences were analyzed by using Mann-Whitney test,
ns; non-significant, **; P < 0.01, ****, P < 0.0001.

We then investigated whether there was any difference in plasma IgG
antibody level against the bacteria, quantified by indirect ELISA and compared
between Myanmar and Thai workers. The results showed that no difference of
plasma IgG antibody level was found from Myanmar and Thai healthy workers
against E. coli, K. pneumoniae, P. aeruginosa, or B. pseudomallei (P-value =
0.7003, 0.1384, 0.8360 and 0.6546 respectively) (Figure 2A - 2D). Since
B. pseudomallei is a cause of melioidosis, a lethal infectious disease commonly
found in the area (Limmathurotsakul et al. 2016, Chewapreecha et al. 2017). We
addressed whether plasma IgG antibody found from Myanmar workers could be
increased in relation with time of stay in Thailand. The results showed that plasma
IgG antibody level against whole cell of B. pseudomallei of Myanmar workers who
had stayed in Thailand for 1 — 10 years or more than 10 years, was not statistically
different with P-value at 0.2939 (Figure 2E), and no significant correlation between
log transformed plasma IgG level against B. pseudomallei and duration of stay in
Thailand (Figure 2F).
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Figure 2. Comparison of Myanmar and Thai plasma IgG antibody against
whole bacterial cell. Heparinized plasma samples from Myanmar (n = 20) or Thai
(n = 8) healthy participants were quantified for IgG antibody level against
paraformaldehyde fixed whole bacteria by ELISA. Data is shown as absorbance index
of individual by dot plot with line at median and interquartile range. Plasma IgG
against E. coli (A), K. pneumoniae (B), P. aeuroginosa (C), or B. pseudomallei (D)
compared between Myanmar versus Thai samples. Plasma IgG level against B.
pseudomallei from Myanmar samples were compared between participants who
stayed in Thailand for 1 — 10 years versus 11 - 20 years. (E) Statistical differences
were analyzed by using Mann-Whitney test, ns; non-significant. Correlation between
IgG and duration of staying in Thailand of Myanmar participants was analyzed by
Pearson correlation test (F). Red dash lines represent undetectable plasma IgG cut-
off assigned by the absorbance index of average of uncoated wells plus standard
deviation (average + S.D.).

To confirm that plasma specific IgG level against B. pseudomallei of Myanmar
and Thai workers were not different. We tested plasma samples with Hcp-1
protein, a published diagnostic marker for melioidosis by ELISA (Burtnick et al.
2011). Plasma samples from melioidosis acute infection and recovered donors
were used as positive control. The results showed similar data as using whole
dead bacteria of B. pseudomallei. Of note, plasma IgG of Myanmar workers was
slightly lower than Thai worker even it was not significantly different while
significantly higher plasma anti-Hcp-1 IgG level found in acute melioidosis infected
patients , compared to Myanmar (P-value < 0.001) or Thai healthy individuals
(P-value < 0.01) (Figure 3).
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Figure 3. Comparison of Myanmar and Thai plasma IgG antibody against
melioidosis diagnostic marker, Hcp-1. Heparinized plasma samples from
Myanmar healthy participants (n = 10) or Thai healthy participants (n = 10),
melioidosis sepsis (BP sepsis, n = 10) or melioidosis recovered participants
(BP recovery, n = 10) were quantified for anti-HCP-1 IgG antibody by ELISA.
Data was shown as IgG absorbance index from individual by dot plot with line at
median and interquartile range. Statistical differences were analyzed by using
Mann-Whitney test, ns; non-significant, *; P < 0.05, **; P < 0.01, ***; P < 0.001.
Red dash lines represent undetectable plasma IgG cut-off assigned by the
absorbance index of average of uncoated wells plus standard deviation (average
+ S.D.).

Plasma sample from healthy donors could effectively kill the bacteria via
complement dependent pathway.

Generally, plasma antibodies, IgG and IgM, have a direct role on microbe
killing by activation of classical pathway of complement system (Strasser et al.
2019). We investigated whether these antibodies could activate any efficiently
bactericidal capacity. Two plasma samples with IgG absorbance index level against
E. coli (Donor 1 = 0.241, Donor 2 = 0.413) and K. pneumoniae (Donor 1 = 0.064,
Donors 2 = 0.413) were selected for bacterial plasma killing assay. Both plasma
samples were aliquoted and prepared as normal plasma and heat inactivated
plasma (Motley et al. 2020). Bacterial growth in heat inactivated fetal bovine
serum (FBS) was used as a control to calculate the rate of bacteria proliferation in
the presence of plasma protein. The results showed that normal plasma could
significantly kill E. coli within 2 hours while K. pneumoniae was significantly killed
within 1 hour, compared to heat inactivated FBS or plasma (Figure 4) suggesting
that these antibodies contained bactericidal activities.
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Figure 4. Evaluation of bacteria survival in the presence of normal or heat-
inactivated plasma samples. E. coli or K. pneumoniae were cultured in the
presence of fetal bovine serum (FBS), normal human plasma or heat-inactivated
human plasma for 1, 2 and 4 hours at 37°C before enumeration of bacterial
numbers by standard plating technique on LB agar. Baseline numbers of bacterial
before incubation were enumerated as 0 hour after incubation. Data is shown as
% bacterial survival calculated from percentage of bacterial number at indicated
time point per number of bacteria at baseline. Error bars represent the data from
two independent donors. Statistical difference was analyzed by using two-way
ANOVA with Tukey's multiple comparisons post-test, *; P < 0.05, **; P < 0.01,
*x*x. P < 0.001, ****: P <0.0001, a; comparison between normal plasma versus
FBS, b; comparison between normal plasma versus heat-inactivated plasma.

DISCUSSION

Bacterial infections are major causes of death, especially in low-income
countries (Cars et al. 2005). Thailand provides economic contribution with migrant
workers from neighboring countries. The number of Myanmar migrant workers is
increasing year by year, since 2012 approximately 1.45 million of Myanmar
migrant workers had been working in Thailand (Harkins 2019). Our data showed
that whole blood cellular response of IFN- y response to E. coli, K. pneumoniae,
P. aeuroginosa and B. pseudomallei in Myanmar workers were lower than Thai
workers. In this study, the lymphocyte counts of Thai people and Myanmar people
were not different but Thai people could produce IFN-y much more than Myanmar
people. These data suggest that Myanmar people seem to produce lower cellular
effector of IFN-y response to common bacteria than Thai workers. IFN-y-mediated
immune responses is important in the physiologic response to pathogens by
activation of macrophages and stimulation of specific cytotoxic immunity. Cellular
immunity mediated by TH1 cells and humoral immunity mediated by TH2 cells are
modulated by IFN-y (Shtrichman et al. 2001). Moreover, the production of IFN-y
may varies with genetic background and ethnic difference can impact cytokine
polymorphism (Autenrieth et al. 1994, Govan et al. 2003). Asian people have
increased percentage of lower IFN- y producer genotypes compared to other
ethnicities of Whites, Black and Hispanics (Hoffmann et al. 2002). Taken all
information along with our data, suggesting that cellular effector of IFN-y response
in Myanmar people seems to be weaker than Thai workers.

Apart from this, antibodies have specific role in defense against infections in
participating phagocytosis and complement mediated killing of pathogens. We
detected increased antibody level against E. coli, K. pneumoniae, P. aeuroginosa
and B. pseudomallei in Myanmar as well as Thai healthy workers suggesting that
Myanmar workers might have been already exposed to these common bacteria
before and they had developed background IgG levels to these bacteria. In
previous experimental infections, host antibody, IgM and IgG can be stimulated
by bacteria and these effector antibodies had protected role and clearance of

Open access freely available online Nat. Life Sci. Commun. 2023. 22(2): €2023026



https://cmuj.cmu.ac.th/

N LS Natural and Life Sciences Communications: https://cmuj.cmu.ac.th

infection (Massironi et al. 2011, Motley et al. 2020, Richard et al. 2020, Chaichana
et al. 2021).

Furthermore, B. pseudomallei was observed as the second most common
bacteria in hemoculture. This result was expected since the B. pseudomallei
infection has been recognized as melioidosis, a lethal infectious disease which
is endemic in this area (Limmathurotsakul et al. 2010). Myanmar workers also
produced similar level of IgG to B. pseudomallei compared to Thai workers.
Seropositivity to B. pseudomallei seemed to be repeated exposure to
B. pseudomallei or environment Burkhoderia species (Wuthiekanun et al. 2006,
Hantrakun et al. 2018, Rongkard et al. 2020). IgG to low virulent environmental
Burkhoderia species of B. thailandensis strains showed cross-protection to
B. pseudomallei challenge (Scott et al. 2013). Moreover, antibody to
B. pseudomallei did not correlate with duration of staying of Myanmar workers in
this endemic area in this study. The presence of background IgG against
B. pseudomallei in healthy workers may associate with latent infection or with
successful clearance of B. pseudomallei after exposure events or cross-reactive
antibody of other Burkhoderia species. Hcp-1 antigen, a diagnosis marker for
active melioidosis (Burtnick et al. 2011, Pumpuang et al. 2017) which positivity
indicates active melioidosis infection, was applied in this study to exclude the
seropositivity against B. pseudomallei from active melioidosis. Our result showed
the anti-Hcp-1 antibody was negative, suggesting that Myanmar people may
already have been exposed to B. pseudomallei in the past, and they had been
developed some type of immunity to this bacterium.

When we investigated the bacteria killing of plasma, by using with low and
high level of antibody response to E. coli and K. pneumonia, the plasma could kill
the bacteria effectively within hours of infection even having the low level of IgG.
This result was consistent with the previous studies of bacterial killing (Strasser
et al. 2019). So, humoral response of IgG to common bacteria has a role to Kill
and clear the bacteria via complement mediated killing.

In conclusion, Thailand now-a-day, is home for Myanmar migrant workers
and so healthy social interaction should be promoted to help solve the health risk
acquired by migrant workers. Myanmar and Thailand have similar environmental
and geographic background and both people are the same ethnic group of Asian.
Due to a combination of legal, socio-cultural, behavioral, language and economic
barriers migrant workers may have limited awareness or access to health and
social services. Providing accessible and quality health services that include
prevention, health information. To migrant workers and their families benefits
migrant populations.

For safe working of workers, the awareness of health-related risks will be
needed to know, and workers should know the information of their health status
and preventive measures. We found that Myanmar workers had background
immunity against common bacteria in Northeast of Thailand area and Myanmar
migrant workers could give similar host response to common risk bacteria in
compared with Thai workers even though Myanmar workers shared more or less
different cultural adaptation and lifestyle changes. We expect that our study could
provide useful health information for Myanmar migrant workers to promote safe
working and awareness of health risks to bacterial infections. Social protection in
health and increasing social security coverage for Myanmar migrants and their
families can enhance access to needed health services and avoid excessive out of
pocket payments by migrant workers in need of health services.
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