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Abstract
Organophosphate is widely used in agriculture in Indonesia and contributes to a public 
health problem. However, the risk factors of organophosphate exposure, particularly in 
children living in the agricultural area, have not been described. The research aimed to 
assess the risk factors associated with organophosphate pesticide exposure on school 
children living in the agricultural area. This work was a cross-sectional study in 2017 
with 166 school children were selected by simple random sampling. Structured question-
naires identified risk factors. Organophosphate metabolites detected by using LC-MS/
MS. While chi-square and binary logistic tests as statistical analysis (α=0.05; 95%CI). 
In 28.9% of subjects, organophosphate metabolites were detected. Cut the onion leaves 
(p=0.002, OR=3.33, 95% CI:1.55−7.15), the onion, pesticide equipment, or pesticide in 
their neighbors (p=0.007; OR=2.67; 95%CI:1.31−5.46) was associated with organophos-
phate pesticide exposure. Involvement in agriculture activities and the onion, pesticide 
equipment, or pesticide in the neighbor.
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    Faculty of Public Health, Diponegoro University, Semarang 50275, Indonesia

Email: suhartono_damas@yahoo.com , suhartono.damas@gmail.com 

pISSN 1858-1196
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contaminants to home (Bradman et al., 2011; 
Curl et al., 2002). One of the effects of pesticide 
exposure on children is stunted growth (Kartini 
et al., 2016). Children are more vulnerable 
than adults to pesticide exposure (Perkins et 
al., 2016). A previous study revealed that the 
children who live in agricultural communities 
have higher organophosphate metabolite levels 
in the urine (Arcury et al., 2007; Lu et al., 2000; 
Roberts and Karr, 2012).

Dialkyl phosphate (DAP) metabolites 
in urine are widely used to analyze the 
organophosphate pesticide exposure in humans 
(Bradman et al., 2013; De Alwis et al., 2008). The 
previous study revealed that DAP metabolites 
could be detected in 31.25% (Budiyono et al., 
2015). However, the risk factors for pesticide 
exposure in school children remain unclear. 
Thus, this work seeks to determine which 
risk factors are related to organophosphate 
pesticide exposure in school children living in 
the agricultural area.

Introduction
The registered pesticides in Indonesia 

from 2011 to October 2016 tend to increase. 
The insecticide is the most pesticide registered 
compare to others  (Kementerian Pertanian 
Republik Indonesia, 2016). Organophosphate 
insecticide is used to protect the onion crops 
from pests (Badrudin and Jazilah, 2013) and 
could be applied up to three times a week 
during the growing season (Budiyono et al., 
2015). Besides farmers and farmworkers, 81.3% 
of children work in onion plantation activities 
(Budiyono et al., 2015). Unfortunately, 
assistance in the informal occupational sector 
may also increase the risk of pesticide exposure 
in these children (Gamlin et al., 2007).

The children may be exposed to 
pesticides in several ways, including their diet, 
behaviors, and other factors (Quirós-alcalá et 
al., 2011). Children who live in agricultural 
communities may be exposed to pesticides from 
nearby agriculture fields, or parents bring the 
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Abstract
Nigella sativa L. is a plant with high medicinal profile in the treatment of diseases. This 
study aimed to assess the chemical composition and in vitro antibacterial and cytotox-
ic effect of Nigella sativa L. seed extract. Seeds were purchased from supermarket and 
blended into powder using electric blender. The powder was macerated with 96% metha-
nol. The extracts were then qualitatively screened to test the presence of secondary me-
tabolites and agar well diffusion method was employed to study the antibacterial activ-
ity of extracts. In this evaluation, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium 
bromide (MTT) assay was used to examine the cytotoxic effect of extract on peripheral 
blood mononuclear cells (PBMCs). MTT assay was done on different extract concentra-
tions for 3 days and the results were recorded daily. The findings revealed the presence of 
tannins, terpenoids, steroids, saponins, alkaloids, phenolic compounds and flavonoids. 
The antibacterial activity was observed with the inhibition zones ranging from 11.3 ±1.1 
to 16.3 ±1.5mm while the minimum inhibitory concentration (MIC) values of extract 
ranged between 0.5 and 1.25 μg/mL. The black seed extracts contain bioactive substances 
with germicidal activity and in vitro administration of black seed extract up to the dose 
of 100 μg/mL resulted no cytotoxic effect on PBMCs.
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plants have many bioactive compounds with 
great pharmacological importance. It has been 
documented a long time ago that different 
herbs and the extracts from their diverse parts 
have varying degrees of antimicrobials with 
therapeutic potential(Islam et al., 2012). From 
that standpoint, World Health Organization 
(WHO) has permitted countries to integrate 
herbal medicine in their health care systems 
(WHO, 2013).

Nigella sativa L. is a yearly flowering 
dicotyledon medicinal plant which belongs to 
the genus Nigella L. of the family Ranunculaceae 
(Hamza & Al-Harbi, 2015). It is also known as 
black seed or black cumin in different parts of 
the world (Paarakh, 2010), and a seed of blessing 
in the bible (Masood Alam Khan, 2019). Nigella 
sativa L.  seeds were scientifically documented 

Introduction
The unreasonable utilization of antibiotics, 

long-term consumption and inappropriate 
treatment and prevention measures are the 
culprits that accelerate the resistance of different 
pathogenic microorganisms to commercial 
antibiotics (Soni & Sosa, 2013).  Moreover, the 
ineffectiveness of the antibiotics, they are either 
unavailable, expensive or the main inducers of 
various side effects on human body (Gracelin 
et al., 2012; Kaleena et al., 2011). The increased 
ability of pathogenic microbes to develop 
a resistance to the effects of antimicrobial 
medications is considered as a global health 
threat that requires extensive and collaborative 
researches to find an alternative source of 
antimicrobial products to synthetic chemical 
treatments (Ugur et al., 2016). Medicinal 
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Abstract
Many studies conclude commuting that has an impact on the quality of life of the com-
muter both in the physical, psychological, health, and environmental aspects of the com-
muter. Increased risk of musculoskeletal disorder (MSD), obesity, increased blood pres-
sure, and low physical health conditions are found in prolonged commuting activities as 
the existing problem in public health. This study using cross sectional design with WHO 
QOL BREF questionnaire.  The total sample 155 respondents of commuting working 
using KRL Commuter Line Bogor to Jakarta in 2018. The initial model for assessing the 
relationship directly and indirectly between quality of life among commuting workers 
and travel uncomfortable, health complaint, psychological condition, bad experience, 
and income was constructed on the basis of severe hypotheses Based on the results of the 
path analysis it was found that income has a direct effect on quality of life. Psychological 
conditions have a direct effect on quality of life. Psychological condition is intervening 
variable for travel uncomfortable and health complaints as indirect effect. These results 
may help to identify the direct factor to improve the quality of life among commuting 
workers and as a basis for developing policies to improve the quality of public transpor-
tation services for commuting workers, and as a basis for formulating policies related to 
housing development locations that are integrated with public transportation facilities.
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studies also conclude that commuting has an 
impact on the quality of life of the commuter 
both in the physical, mental / psychological, 
health, and social / environmental aspects of 
the commuter (Hoehner CM, Barlow CE, & 
Allen P, 2016 & Mattisson K 2015).

The study found that levels of life 
satisfaction and happiness were lower for 
commuters who used public transportation than 
those who did not include commuters (Stutzer 
& Frey, 2008) (Gottholmseder, Nowotny, 
Pruckner, & Theurl, 2009). Commuter workers 
are also potentially exposed to Particulate 
Matter (PM) and Ultrafine Particles (UFPs) 

Introduction
	 Indonesia faces an increase in the 

number of commuter workers. It was around 6 
million commuters in 2011 up 17% to 7 million 
in 2014. Basically, commuting has a positive 
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