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Abstract 

Background: Benzene is a chemical that is often used in the shoe making industry. Recent studies have 

shown that benzene can cause a risk of cardiovascular disease by increasing LDL levels in blooda. One 

efficient intervention is consumption antioxidant-rich foods regularly to reduce blood LDL levels. Research 

on the effect of LDL cholesterol levels before and after treatment of consumption in benzene-exposed 

workers is still limited in Indonesia. 

Methods and Material: A sample of 25 workers with the pre-post test design method. Benzene measurement 

using the method ofNIOSH 1501  with an activated carbon ( charcoal) pipe which uses a gaschromatography 

flame ionization detector (GC-FID) technique using standard NIOSH 150 1 .  An LDL cholesterol sample is 

taken by taking blood from a vein in the elbow fold (fossa cubiti). The statistical analysis used was Pearson 

and Spearman test and Paired t-test. 

Result: The majority of respondents have male sex, aged over 50 years. having a high school education 

background, never wearing a mask while working and having a smoking habit. There is no a difference 

between the levels of LDL cholesterol in blood before and after consumption food rich in glutathione 

antioxidants (p = 0107) and there is no correlation between the levels of benzene before and after treatment 

(p = 0.425; p = 0597). 

Conclusion: There are patterns that vary between LDL cholesterol-rich antioxidants before and after 

treatment. This can be due to lack time of monitoring in the study, the majority of respondents who still have 

normal concentration standards and the presence of demographic factors that can influence, for example 

smoking habit so there is no difference between LDL cholesterol levels before and after treatment. However, 

workers are recommended to always use PPE, do routine health checks while do physical activity and 

consume antioxidant-rich foods especially glutahione to prevent cardiovascular risk due to exposure to long 

term benzene (more than 10 years). 
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Introduction 

The shoe industry is part of the textile and textile 

products (TPT) industry where there are at least 98,000 

units of small and medium enterprises (SMEs) who 

pursue this industry. Solvents that are widely used 

in industry, especially the shoe industry, are volatile 

organic solvents in fat so that organic solvent vapors 
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are easily absorbed through the alveolar capillary 

membrane so that the inhalation process becomes the 

main pathway for steam exposure produced in the work 

environment1• One of these solvents is benzene. 

Benzene is one of the aromatic hydrocarbon 

compounds. Benzene is a liquid that is colorless, 

evaporates very quickly in the water, and difficult 

to dissolve in water2• Benzene is a raw material for 

making plastics, resins, synthetic fibers, dyes, and also 

a component of crude oil" . The pathway of benzene 

exposure to the skin, respiratory tract, and digestive 

tract4 
• 

A person who is exposed to high levels of benzene 

can experience several signs and symptoms, including 

drowsiness, dizziness, rapid or irregular heartbeat, 

headaches, tremors, confusion, unconsciousness, 

until death5• Benzene can cause a decrease in blood 

cell production which is a result of a spinal cord 

disruption . Disruption of the blood cells can cause 

anemia, leukopenia,lymphocytopenia , and can affect 

the immune system and increase the chance for 

infection?", However, currently benzene also has an 

association in increasing the risk of cardiovascular 

disease, especially in humans. Research on experimental 

animals ( white mice) showed that inhaled benzene had 

significantly reduced levels of circulating angiogenic 

cells (Flk-1 + I Sea- I +) as well as increased levels of 

plasma low-density lipoprotein (LDL)8. Increased LDL 

levels in the blood increase the risk of cardiovascular 

disease. Detoxification of antioxidant-rich foods is one 

efficient way to reduce cardiovascular effects from 

benzene such as foods contains of glutahione. The foods 

rich in glutathione content such as avocado, asparagus, 

carrots, tomatoes, oranges, and broccoli9• Unfortunately, 

research on experimentation concerning the effect of 

giving glutathione antioxidant-rich foods on blood 

LDL levels still limited in Indonesia. Therefore, this 

study aims to analyze the effect of giving consumption 

of glutathione antioxidant-rich foods on blood LDL 

levels in Shoe Industry workers in the Romokalisari 

Surabaya. 

Method and Materials 

The type of research used is pre-and post 

test experimental. Subjects are workers in 

the Tambak Osowilangun industrial shoe in 

Surabaya. The inclusion criteria in this study were male 

and female workers who had worked in the shoe industry 

in Tambak Osowilangun for more than 10 years and 

were willing to be used as research respondents. The 

study sample was 25 people. 

The variables calculated were benzene 

levels , LDL levels , consumption of foods rich in 

glutathione antioxidants. Foods rich in glutathione 

content such as avocado, asparagus, carrots, tomatoes, 

oranges, and broccoli9• The research subject was chosen 

by the person who was describing the benefits and 

incentive of participating in the study. Subjects will be 

given consumption of glutathione antioxidant-rich foods 

3 times a day for 5 days. The following is the enzyme 

content in each food 9-10: 

T e content o g utat tone m avoca o = 

The content of glutathione in asparagus= 26.3 

The content of glutathione in carrots= 5 .6 

Glutathione content in tomatoes= 10 .9 

The content of glutathione in oranges= 10 .6 

The content of glutathione in broccoli= 7.8 

The willingness to participate in the study was made 

in writing through informed consent and this study had 

received prior ethical approval by the Public Health 

Faculty Ethics Committee, Airlangga University with 

ethics number 5 1 6  KEP-K. 

The measurement of benzene concentration in the 

work environment using a measurement method of 

NIOSH 1501  with an activated carbon (charcoal) pipe 

which uses a gas chromatography-flameionization 

detector (GC-FID) technique using standard NIOSH 

150 1 .  

Sample LDL cholesterol is taken with way take 

blood on vessels venous blood on folding elbow (fossa 

cubiti). After that sample blood The in put into the tube 

sample blood to be brought to our prolaboratory to be 

checked LDL levels inside blood. 

Data will be presented in the form there are 

percentages, mean, and standard deviations. Statistical 

analysis used the Paired t-test to analyze 

the difference before and after testing (pre-post test) and 
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Table 2. Paired t-test analysis of LDL levels 

before and after treatment for shoe industry workers 

in the Romokalisari Surabaya (n = 25) 

Variable p-value 

Pre test (LDL level before treatment) 

0 . 107 

Post test (LDL level after treatment) 

Table 3. Spearman analysis test between Benzene 

levels with LDL levels before and after treatment in 

shoe industry workers in the Romokalisari Surabaya 

(n = 25) 

Independent 
Dependent variable p-value 

variable 

Pre test (LDL level 
0.425 

before treatment) 
Benzene 

Post test (LDL level after 
0.597 

treatment) 

Discussion 

The majority of respondents have male sex, 

aged over 50 years. having a high school education 

background, never wearing a mask while working and 

having a smoking habit. 

The results show that benzene levels are still below 

the TL V Indonesia standard by Minister of Manpower 

and Transmigration number 13 of 201 1  which is ( <1 .6  

mg I m 3 ) so that it is still at a safe limit1 1 •  Although 

currently still at safe limits, counseling is needed from 

now on to always use PPE when working because the 

longer the exposure to benzene, the higher the risk of 

health. The results of the interviews at the Industrial site 

indicate that currently Indonesian shoe workers have 

experienced minor health complaints such as nausea, 

dizziness, coughing if too long at work. 

The results show that there is a random trend 

between LDL levels before and after consumption food 

contain of glutathione antioxidants. This is supported 

by no correlation between the levels of benzene with 

LDL levels before and after treatment and no difference 

between the levels of LDL in the time before and after 

consumption of food contain glutahione. This contrasts 

with statements and other studies which showed 

an increase in LDL levels in mice with benzene 

exposure. Benzene-exposed mice had higher plasma 

LDL (34.2 ± 4 . 1  mg I dL) than mice breathing filtered air 

(25 .6 ± 3 .3mg I dL )8• This study also contradicts the study 

of Rajasekaran et al., 2004 which states that there is an 

increase in LDL levels in white mice in decreased GSH 

antioxidant levels12• The administration of glutathione 

monoester (GME), a dose of 5 mmol I kg body weight, 

twice a day, for 30 days, to be treated with 1-buthionine 

SR-sulfoximine (BSO, 4 mmol I kg body weight, twice 

a day, for 30 days) normalized the antioxidant status and 

prevented the minimal modifications on LDL. 

But the difference with the two studies is that the 

study used experimental animals that were smaller 

in shape and body than humans that allowed greater 

absorptive benzene power and faster reaction than 

humans. Things that cause no difference and correlations 

can be in the form of samples that are still too small (25 

samples) which are less able to give generalizations to 

research, lack or limited time in providing monitoring 

before and after treatment ( only 5 days). This can be 

supported by other study which shows that smaller 

animals (30 mice) need 30 days to restore LDL levels 

to normal and the absence of previous studies on the 

effects of diet foods rich in antioxidants ( especially 

glutathione) on LDL levels of workers exposed to 

benzene in the shoe industry and other factors in the form 

of benzene levels which are still in normal standards and 

smoking habits'>!'. Recommendations that can be made 

even though benzene levels are still normal at this 

time, this does not guarantee for the next 10-20 years 

that it can provide long-term risks to workers so it is 

recommended to use PPE especially masks, carry out 

regular health checks ( especially funded by companies) 

and consuming antioxidant-rich foods ( especially 

glutathione) and regularly doing physical activities to 

prevent cardiovascular disease due to benzene exposure. 

Conclusion 

The majority of respondents have male sex, 

aged over 50 years. having a high school education 

background, never wearing a mask while working and 

having a smoking habit. Benzene levels in workers 

are still at normal limits. There is no difference LDL 

cholesterol levels between before and after consumption 

of foods rich in glutahione antioxidants and there is no 

correlation between benzene levels before and after 

treatment. Things that affect can be limited monitoring 

time, a small sample, and there are other factors that are 

more dominant such as smoking habits . 
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