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Introduction 
 

Worm infection is a disease that threatens the 

health of the world's population in several 

developing countries, such as in Sub-Saharan 

Africa and the Asian region (Hotez, 2008). 

Parasitic infections can be associated with 

poverty, poor hygiene and sanitation. (Ni 
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Intestinal helminth infections are caused by soil-transmitted helminths (STH). Worm 

infections are classified as neglected diseases, namely infections that are not noticed 

and are chronic diseases, rarely cause clear clinical symptoms and the impact is only 

seen in the long term. STH infection affects the immune response in humans in the 

form of increased levels of immunoglobulin E (IgE), eosinophilia and production of t-

helper 2 (Th2), especially to changes in TNF-α and IL-4 levels. The purpose of this 

study was to determine the analysis of TNF-α and IL-4 levels with soil-transmitted 

helminths infection in adults. The research design used was case control, with a 

multistage-random sampling technique. Stool samples were taken from 127 adults and 

24 subjects (18.9%) were infected with STH using the kato katz examination method. 

Furthermore, 24 STH-infected subjects and 24 healthy control subjects were taken 

using enzyme-linked immunosorbent assay (ELISA). The study population was male 

and female adults aged 20-60 years as many as 48 people. The data was carried out by 

independent t-test (p<0.05) and it was considered that there was a significant 

relationship. c. The results showed that there was a significant difference in TNF- 

levels in adults in the STH-infected group and healthy yangiene with p value = 0.001 

and there was a significant difference in IL-4 levels in adults in the STH-infected 

group with p value = 0.001. The conclusion of this study is that there are differences in 

TNF- levels lower in STH-infected people than healthy controls and higher IL-4 in 

STH-infected people than healthy controls in adults. 
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Made Nurhayati, 2018) Indonesia is one of the 

developing countries that has a high 

prevalence of helminth infections. (Rosyidah 

and Prasetyo, 2018). Soil Transmitted 

Helminths (STH) infection that can infect 

humans Ascaris lumbricoides, Trichuris 

trichiura, Necator americanus and 

Ancylostoma duodenale (Pasaribu, 2019). 

 

Data on the prevalence of infection due to 

STH in 27 selected provinces reached 13.9% 

in 2012 (Ministry of Health, 2012). West 

Sumatra was ranked second with a prevalence 

of 82.3% (West Sumatra Provincial Health 

Office, 2012). After West Nusa Tenggara with 

a prevalence of 83.6% (Renanti, Rusjdi and 

Elmatris, 2015). Based on the Data Profile of 

the Padang City Health Office, it was stated 

that in 2012 to 2015, the incidence of STH 

infection was still quite high with the most 

sufferers being school-age children, but it did 

not rule out the possibility of STH infection 

being suffered by adults aged 20-60 years 

(WHO, 2018).  

 

STH infections often attack children, but it is 

possible for STH infections to be suffered by 

adults aged 20-60 years (WHO, 2018). In 

children it can cause losses such as anemia, 

decreased physical health, and cognitive and 

memory decline (Palaban et al., 2018). In 

addition, STH infection can also occur in 

adults with varying symptoms (Ministry of 

Health, 2017). 

 

In STH infection there are two immune 

responses, namely acute immune response and 

chronic immune response. Acute immune 

response is an immune response that plays a 

role when new STH infects humans. The 

chronic immune response is an immune 

response that plays a role when the acute 

immune response is unable to eliminate STH 

(Gazzineli, 2018). This immune response is 

characterized by increased activation of T-

helper 2 (Th2) cells, namely Interleukin-4 (IL-

4), Interleukin- 5 (IL-5), Interleukin-13 (IL-

13) and eosinophils. This immune response 

occurs as the body continues to be exposed to 

STH and the substances it secretes. Both of 

these exposures make Th2 cells over-activated 

and will suppress the immune response 

generated by T-helper 1 (Th1) and will 

activate T-regulatory cells. Treg cells will 

reduce the excessive immune response so that 

the body will be hyporesponsive to the 

presence of STH, so that these parasites will 

reproduce in the long term in the human body. 

(Gazzinelli, 2018). 

 

This is supported by research conducted by 

Elfred (2016) which was conducted on two 

groups of farmers in Surabaya, namely the 

group infected with STH and not infected with 

STH. 0.059).  

 

This is because the infection that has occurred 

in farmers has been going on for a long time 

and continuously so that IgE levels are not too 

high and not too strong to activate basophils 

and Th2 so that they are unable to produce 

TNF- mediators that are strong enough for 

worm expulsion. 

 

Based on another study conducted by Naglaa 

(2016) conducted in Egypt, where research 

was conducted on the effect of Ascaris 

lumbricoides STH infection on cytokines, 

namely IL-4, IL-5 and TNF-α. The results of 

this study indicate that there is a relationship 

between A. lumbricoides infection with high 

levels of infection in IL-4, IL-5 and TNF. 

 

Based on the above background, the 

researcher then needs to conduct a study to 

find out whether there is an analysis of TNF- 

and IL-4 levels with Soil Transmitted 

Helminths infection in adults in the city of 

Padang. Because if STH infection has an 

effect on TNF-α and IL-4 levels, further 

research can be carried out to be able to 

develop STH. 
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Materials and Methods 

 

This study uses a Case Control design, with a 

Multistage Random Sampling sampling 

technique that takes place from January 2020 

to November 2020 in one of the villages in 

Padang City, Pasie Nan Tigo Village. The 

population in this study were adult men and 

women aged 20-60 years and domiciled in 

Pasie Nan Tigo Village, Padang City. Data in 

the form of general characteristics were 

obtained through interviews, while stool 

examination data were obtained from 

parasitological examinations at the 

Parasitology Laboratory of the Faculty of 

Medicine, Andalas University, and data for 

examination of TNF-α and IL-4 levels were 

obtained using the Enzyme-Linked 

Immunosorbent Assay (ELISA) method 

conducted at the Laboratory West Sumatra 

Provincial Health Office. 

 

Stool samples were obtained from 127 adults 

who were willing to be research subjects by 

signing an informed consent. The results of 

stool examination on 127 research subjects 

showed that 24 of them were infected with 

STH (18.9%). So, based on the large sample 

formula used, the STH-infected group and the 

healthy control group were used as a 

comparison by matching age and sex between 

the two groups. Then, the research subjects in 

both groups were taken blood serum to 

measure the levels of TNF-α and IL-4. 

 

Normality test was carried out on data with a 

ratio measuring scale, namely TNF- and IL-4 

levels in two groups (STH-infected and non-

STH-infected groups) using the Saphiro Wilk 

test, to see whether the data were normal or 

not, if the data were normally distributed, 

conducted by independent t-test, but if it is not 

normal the data is carried out with a non-

parametric test, namely the Mann Whitney test 

to see if there are differences in the two 

variables to be tested. 

 

Results and Discussion 

 

Most of the research subjects were women, 

with the highest age range being 38-50 years. 

The types of STH that infect research subjects 

are T. trichiura (87.5%), and A. lumbricoides 

(12.5%) in table 1. 

 

The average TNF-α and IL-4 levels in the 

STH-infected group were the highest 

percentage of Trichuris trichuria worms 

(87.5%) compared to Ascaris lumbricoides 

(12.5%). 

 

The dependent and independent variables 

were assessed using the t-independent test, 

which found the STH-infected group at lower 

TNF- levels than the healthy control group 

and the IL-4 level in the STH-infected group 

was higher than the healthy control. However, 

the statistical test results found a significant 

relationship (p=0.001) (Table 3). 

 

In this study, groups infected with STH tend 

to cause nutritional disorders and growth 

disorders, which can also cause the body's 

immune response (Rusjdi, 2012). By causing 

an immune response in humans in the form of 

increased levels of Immunoglobulin E (IgE), 

eosinophilia and increased production of 

cytokine T-helper 2 (Th2) peripheral blood 

leukocytes in response to stimulation of 

parasitic antigens (Bethony et al., 2006). In 

allergen infection, IgE attached to mast cells 

releases inflammatory mediators such as 

histamine, leukotrienes, chemokines and 

cytokines (IL-1, TNF-α). (Moreau, 2009). The 

researchers found that the levels of TNF-α in 

the STH-infected group were lower than the 

healthy control group, which was statistically 

significant.  
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Table.1 Characteristics of Research Subjects 

 

Characteristics of respondents Group infected 

with STH  

(n = 24) 

Group healthy  

control 

(n =24) 

f % F % 

Education     

Primary school 5 20,8 7 29,2 

Junior high school 12 50,0 11 45,8 

Senior high school 7 29,2 5 20,8 

College 0 0 1 4,2 

 Work     

work 9 37,5 6 25,0 

Not working 

Gender 

Woman 

Man 

15 

 

15 

9 

62,5 

 

62,5 

37,5 

18 

 

4 

20 

75,0 

 

16,7 

83,3 

Respondent Age (Mean ± SD) 38.08 ± 12.15 42.08 ± 9.60 

 

Table.2 Frequency Distribution of STH . 

 

STH type STH Infected Group (n = 24) 

F % 

 Trichuris trichuria 21 87,5 

 Ascaris lumbricoides 3 12,5 

 

Table.3 Analysis of TNF-α and IL-4 . 

 

Variable STH Infected Group 

(n = 24) 

Healthy control group 

(n = 24) 

p value 

TNF-α level 13,23 ± 1,98 29,39 ± 7,86 0,001 

Mean ± SD (pg/ml) 

 IL-4 level 206.44 ± 32.43 117.00 ± 12.76 0,001 

Mean ± SD (pg/ml) 

 

 

This is in line with research conducted by 

Elfred (2016), where the value of TNF-α 

levels in the STH-infected group was lower 

than the healthy control group. The levels of 

IL-4 in the STH-infected group were higher 

than the healthy control group, which was 

statistically significant lower. this is in line 

with research conducted by Cooper (2008) and 

Naglaa (2016), where the value of IL-4 levels 

in the STH-infected group was higher than the 

lower healthy control group. That way, it can 

be interpreted that the research results 

obtained are consistent with previous research. 

The results showed that the differences in 

TNF- and IL-4 levels, as well as the analysis 

of TNF-α and IL-4 levels with Soil 

Transmitted Helminths infection in adults 

were statistically significant. This is possible 
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because many factors affect the levels of TNF-

α and IL-4 such as caused by the different 

immunity of each respondent (Elfred, 2016) 

and because the infection lasts for a long time 

and continues so that IgE levels are not too 

high and not too strong. to activate mast cells 

and basophils so that basophils cannot produce 

TNF- and IL-4 mediators that are strong 

enough to expel worms. (Elfred, 2016). STH 

infection often becomes a chronic infection. 

STH infection induces an immune response of 

T Helper 2 (Th2) cells and regulatory T cells 

compared to Th1 cells, so the levels of pro-

inflammatory cytokines normally produced by 

Th1 cells will also decrease (Wiria et al., 

2014). STH infection can also activate 

regulatory T cells, B cells and AAM 

(Alternatively Activated Macrophage), where 

the activation of these cells further stimulates 

the secretion of IL-10 and TGF-β, IgG4 

production and suppresses the work of mast 

cells, basophils, and eosinophils which results 

in on the reduction of the systemic 

inflammatory immune response in the host.  

 

In the end, in the presence of chronic STH 

infection, the host immune system tends to be 

in an anti-inflammatory state, so that it will 

reduce the body's systemic inflammatory 

process which has an effect on increasing 

insulin sensitivity (Motran et al., 2018). There 

are differences in the levels of TNF- and IL-4 

in people infected with STH and those who 

are not infected with STH in adults in the 

village of Pasie Nan Tigo, Padang City. 
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