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Abstract- One of the agents which are contained in rice dust become a trigger of inflammation the
respiratory is LPS endotoxin. The purpose of stigdy was analyzing the effect of the increase BSL
endotoxin toward the increase of C-RP and the dseref lungs function. This study was an analytica
observational with design of longitudinal prospeetistudy. The samples were 11 respondent in Palur
Kebonsari village. The data collection were intewing, measuring the personal dust and LPS enduthuxigs
function and the content of C-RP cross shift. Tlepahdent variables were the content of C-RP andslun
function. The independent variable was the contéritPS endotoxin. This study showed the averagthef
worker’'s age was 35,64 years old, work time wasary, the 63,6% of them were medium smokers. After
working in 8 hours, the personal dust was 1,47m8gand the average LPS endotoxin was 91,1 EU/ m8. T
increase of C-RP was 0,94 mg/L.The decrease of @3(5%) and FEV1 (45,5). The personal LPS endatoxi
affected the increase of C-RP and the decreaseng§lfunction.The conclusion was increase of LR&®taxin

in grain rice affect the increase of C-RP and Iufugstion.

Keywords: - grain rice, LPS endotoxin, pulmonary function, CaBteve Protein (C-RP), the rice mill operator.
C-RP, 50 g causes a fever and changes in lung
1. INTRODUCTION function.

Agriculture is one of the industries aspect that
have the potential adverse health effects. Chronic
exposure of various activities in agriculture caad
to diseases such as rhinitis, sinusitis, asthmanah
bronchitis, chronic obstructive pulmonary disea
(COPD) and hypersensitivity pneumonitis (Eduard
al., 2009; Kirkhorn) But health problems that ofteq
arise in the industry agriculture is the respinativact
due to exposure to organic dust especially dushgra
(Prakash et al., 2010; Dhillon et al., 2011).

C - reactive protein (C-RP) is an acute phase serum
rotein formed in the liver (hepatocyte cells). §hi
Sd§rotein is formed in response to cytokines produced
y macrophages including IL-1 and IL-6. This protei
ncreases for various circumstances in response to

inflammation, trauma, or infection. This proteinstea
role in protection against infection, tissue cléags
%geless, autoimmunization prevention and regulation
; ; ) the inflammatory response. C-RP regarded as
EUSL Of‘e of the agent conta}lned In the rice QUdt aprototypic acute phase reactant in humans duesto it
ead to inflammation of the arways 15 endotoxind.P concentration in the blood increases to several
(Ghogh et fr"l" 2014). Endotoxin is a molecule tbat(ﬂ ndred micrograms per milliliter in the first 6-48
contained m_the membrane th.at_surrourllds the ¢ Eurs of the acute phase response (Baratawidjaya,
wall of negative types of bacteria in the air whha 2012 and Du Clos, 2000).

bacteria die (Schwartz et al., 2010). :
’ The purpose of this study was to analyze the effect
As research conducted by Lusno, (2013) EXpOSUE; exposure to dust endotoxin LPS in rice mills to

to dust containing endotoxin LPS rice may cause ificreased serum levels of C-RP and a decrease in

decrease in lung function. In the study conducted % : . : -
. : . ulmonary function (cross shift) on rice milling
Thorn (2001) that pajajan endotoxin LPS given t perator. Results of preliminary observations oa th

he_.\l?l_thy |Ioe0|_olﬁ throu%h inhalllation Wi.th tdifferer);;s get that during the rice milling process all workeid
will involve Inflammatory Celis, respiratory epl not use personal protective equipment (PPE).

cellsltandf the releaste ZfOCSertalndcytokmfs. With thSubjective complaints obtained by the writer from
results ob exposure 1o <9.o mg does not cause aclesiews that workers experienced respiratory
response, 0.5ug cause changes in blog

polymorphonuclear (PMN), 5 g will be an increase in mptoms such as cough and tightness due to dust
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generated during work. If the condition is left isstorage prior to milling, grinding, repackaging and
possible occupational diseases is increasing sanit storage of rice. Respondents in this study were

reduce labor productivity affecting their income. included in the criteria for inclusion work> 2 year
and never work in a place that can cause respyrator
2. RESEARCH METHODS problems.
This type of research is analytic observationa-l-alble 1. Respondent Characteristic
prospective I_ongltgdma! study de5|_gn. The_ popafati Characteritic Rice mill
in this study is a rice mill operator in the vilegalur
Kebonsari Madison County. Rice mill operators who Operator
made respondents in this study is the workers who
. : G . . F %
work in the rice milling industry ranging from rice
milling to packing. Observations were made on 25Age(Y§ars) )
rice mill operator. Where sampling is done randomly(me_an : 35,64,
and met the inclusion criteria that had been worked SD=6,03)
of 2 years and does not have a work history that ca 21-30 2 18,1
cause respiratory disorders. The sample size was 1 1-40 5 45,5
people by using the formula: 1-50 4 36.4

Work Period (Age)

2 (mean : 5 ; SD=2,36)
I L e 2-4 5 45,5
1[?1(1—'_‘0) 5-7 5 45,5
2 1—p 8-10 1 9,0
Information :
Za : adjusted standard deviation for1 Way test Smoking Habit
(1,65). (mean : 286,8; SD=132,89)
Zp : adjusted standard deviation fpr(p=0,20 z = rarely : 0-200 4 36,4
0,84). Medium : 201-600 7 63,6
p : Correlation Coefisien between expected variable _often : >600 0 0

Aminatus (2013) research explained that= 0,712
Ln : function logaritma “In” Table 1 shows that the average age of 35.64 rice
mill operator. With a minimum age of 25 years and
Data obtained by conducting interviews using anaximum age of 43 vyears. Age is one
questionnaire so that respondents get the chaistitter epidemiological variable according to the (person)
data such as age, years of service and smokintgshabwho always note where the mortality and morbidity
Smoking habits were measured using Brikman indexrtually all circumstances show the relationshiphw
is the result obtained from the multiplication beem age (Notoatmodjo, 2003). According to Noor (2008)
smoking duration in years multiplied by the numbeAge is the main characteristic of respondents asisg
of cigarettes smoked per day, smoking habitslosely linked to the risk of certain diseases and
following criteria: light smokers = 0-200 pack ysar exposure, where the older age groups will be more
Medium: 200-600 pack years, Weight :> 600 packusceptible to certain diseases this is becaudeubk
years. of exposure as well as the course of the disease
Personal dust concentration measurement usimgocess in the body (pathogenesis ) which may sake
the Personal Dust Sampler tool. LPS endotoxilong time. In this study showed the average teifire
measurement by sandwich ELISA techniques with years tenure in which the highest rice mill opara
methods  Amebocite  lysat Limulus  (LAL). is 10 years old. And the lowest working period of 2
Measurement of pulmonary function by using gears. For a long time when working continuously
spirometer. Measured levels of C-RP conducted usidmyeathe air polluted by allowing workers to
florescence examination immunology I-Chroma TMespiratory infections. According Suyono et al.,
Reader. To analyze the effect of LPS endotoxif2001) stated that exposure to relationships effect
exposure to elevated levels of C-RP serum and depend on long exposure.
decrease in pulmonary function using multiple linea In this study showed that 63.6% rice mill operators

regression test are moderate smokers. Smoking habits were measured
using Brikman index is the result obtained from the
3. RESULTSAND DISCUSSION multiplication between smoking duration in years

multiplied by the number of cigarettes smoked per

Rice mill is a place that is vulnerable to exposurg : ; ; e [
- ; . ay, smoking habits following criteria: light smake
to dust containing endotoxin LPS, rice dust produce y g g g

from some processes starting from the rice drying,
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= 0-200 pack years, Medium: 200-600 pack yearsneasurement of endotoxin personal rice mill
Weight :> 600 pack years. operators are shown in Table 3 below.
According Suyono et al., (2001) Cigarette smoke
can cause irritation of the lungs and into the
bloodstream. A decrease in vital capacity of theglu Table 3 LPS Endotoxin Level of personal rice mill
is more affected by smoking compared to someperators
occupational health hazards. Smoking can cause
changes in the structure and function of the Endotoksin levels

respiratory tract and lung tissue. Smoking habils w of mill dust F %

accelerate the decline in pulmonary function. (EU/M)

According Dhaise et al (2000) dusty environment 60-79 4 54,4

with a workforce who smoke tend to result in 80 —99 4 54,4

respiratory disorders compared to workers who mre i 100-119 2 18,2

the same environment but do not smoke. 120 — 129 1 9,0
Research Gold et al (2005) in the United States Mean 91,1(+21,87)

shows the results of the dose-response relationship
between smoking and low levels of FEV1/ FVC, and Based on Table 3, threshold values endotoxin
FEF 25-75%. Total cigarette consumption as much &vels according to The Dutch Expert Committee On
10 cigarettes per day was found associated with Gccupational Safety (decos) by 90 EU / m3 or 9 ng /
decrease in FEF 25 to 75% compared to people w3 (1 ng equivalent of 10 EU) .In this study theame
do not smoke. levels of LPS personal endotosin 91.1 EU / m3 (abov
Measurement of personal dust levels wergAv) in line with studies that have been conducted
measured using the Personal Dust sampler whichdy Lusno (2013) found the average exposure to
expected to portray the dust content of eacBndotoxin in the rice mill at 232,22EU / m3 (above
respondent. Personal dust concentration measuremgyxg).
results show the following: LPS endotoxin derived from the cell wall of
integral components (lipopolysaccharide) gram-
Table 2 Personal dust levels of rice mill operator negative bacteria (such as meningococcal). LPS
endotoxin is often issued at the time of lysis
Personal dust levels ~ F % circumstances and resistant to heat and is stalde a
< NAB < 3 mg/m) 11 100 temperature of 1000C (Sears et al, 2011; Brooks, et
0 0 2008)
> NAB (> 3 mg/r) A lipopolysaccharide endotoxin from the
bacterium that can be responded to by the cells

Mean 1,47 inflamator and resulting inflammation by releasing
(0,602) inflammatory mediators compounds such as
Source: Primary Data eosinophils, neutrophils, monocytes, macrophages,

According Lestari (2010) Dust is one form of solidproinflammatory cytokines. Inflammatory cells and
aerosols resulting from the destruction processtructural cells are activated as a result of
sanding, fast collisions, explosions and decrdpigat inflammation in asthma will generate reactive
(breakdown due to heat) from organic and inorganigxidants and nitrogen (ROS and RNS) in response to
materials, such as stone, rock ore, metals, camdw some stimuli (Caramori Pusparini 2004 in 2012)
and plant seeds. Factors that can affect the maveme Do et al, 2008 states the LPS endotoxin contained
of the particles. in the rice dust with chronic exposure will leadaio

Dust levels were measured by the persondhcrease in the acidity of the airway, which at tinee
respondents using a Personal Dust Sampler (PD$}, acute conditions LPS endotoxin exposure on rice
based on material of Regulation of Manpower andust causes oxidative stress (oxidative stress).
Transmigration No. Per.13 / Men / X / 2011 on th@xidative stress is an increase in reactive oxygen
Threshold Value Factor Physical and Chemicahtermediates (ROI) that toxins exceed endogenous
Factors in the workplace is 3 mg/ m3. antioxidant defenses. This cause occur excess free

In this study found average levels of personal dusadicals that will react with fat, protein, cellula
rice mill operator at 1.47 mg / m3 (under NAB). 3hi nucleic acids, resulting in damage to local and
study is different from that performed Lusno (2013¥pecific organ dysfunction.
that the workers working on the rice mill operator Lung function measurements by using a
showed above NAB is equal to 5.68 mg / m3. spirometer. Measurements were taken at the time

Measurement of endotoxin levels of personal bpefore work and after work (cross shift). The
using Sandwich ELISA techniques with methodparameter used for the examination of pulmonary
Amebocite lysat Limulus (LAL) The results of thefunction isA FVC and FEV1.
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which is still normal 54.5% .And after working 8

hours a distribution of pulmonary function values

decreased pulmonary function with the results of

respondents ritriksik experiencing 63.6% and normal
Table 4 A FVC danA FEV; levels of rice mill and 36.6% of respondents.

operator. Levels of C-RP in the serum of respondents were
analyzed using ELISA method. Results Levels of C-
AFVC A FEV; RP measurements in serum rice mill operators are as
N % N % follows:
Increase 4 36,4 5 54,5
Decrease 7 63,6 6 455 Table 6 C-RP serum levels of rice mill operator
Totaly 11 100,0 11 100,0
Mean 0,134(+0,361) 0.156(+0,420) A C-RP N %
(SD) Increase 5 45,5
Source: Primary Data Decrease 4 36,4
Fixed 2 18,1
Table 4 shows that after working for 8 hours in_a Mean 0,94(+1,24)

rice mill based on measurements using the spiramet&ource: Primary Data
rice mill operatorA mean FVC was 0.134 (+ 0.361)
and the meam FEV1 was 0.156 (+ 0.420). Where  From Table 6 above is known that most of the rice
workers decreased by 63.6% FVC and FEV1 wenaill operator 45.5%) have elevated levels of C-RP
decreased by 45.5%. Examination of lung functioserum, decreased 36.4%, and 18.1% remained after
that is often done to portray the respiratory fiorcis ~ working for 8 hours.
as the strength of the vital capacity (FVC = Forced In the normal state of the C-RP contained in small
Vital Capacity) is the total volume of air that isamounts in the body. When there is an infection or
expelled with the maximum and quickly, after doingissue damage, acute levels of C-RP will increase a
an inspiration to the fullest. To determine thesprece  detected in 6-10 hours and peaked within 24-72gour
of pulmonary function disorders is necessary tackhe C-RP has a half-life of 24 hours and levels of C-RP
lung function. Which takes at least two parametérs: will decrease within 3-4 days. Severity of reaction
second forced expiratory volume (FEV1) and force@cute inflammation and tissue damage can affect the
capacity (FVC) (Ikawati, 2011). height and duration of elevated levels of C-RP. A
According to the American Thorac Society, thatevel of C-RP is not affected directly by the
the accuracy of the measurement results are affectedministration of anti-inflammatory drugs or
by the respondent spirometer difficulties and tigiss immunosuppressant, or in patients with drug
at the time of measurement, the respondents ase |&#ostatika leukemia (Widodo, 2004).
able to understand the instructions given, theeeaar Levels of C-RP in healthy people is below or equal
holes during the measuring process takes plate 1 mg / L. and levels of C-RP can increase when
(Leader 2014). there is an acute phase stimulus within 4-6 hoods a
Strength expiratory volume in time (Forcedpeaks within 24-48 hours up to a thousand times
expiratory volume = FEV) is the volume of air thet (Retnowati, 2005). Approximately there are 40
expelled at the time of maximal expiratory quicklyplasma proteins that are defined as acute phase
after doing the maximum inspiration is calculatedroteins. This definition is based on the changth@
within 1 second (FEV1), 2 seconds (FEV2) or 3evels of these proteins in circulation after the
seconds (FEV3 ). The percentage ratio of FEV1 t®flammatory stimulus.
FVC is 80% of normal people (Levizky, 2007).
Table 5 pulmonary function values distribution of Table 7 Multiple Regression Analysis Test

rice mill operator between Personal Endotoxin levels. Age, Period Work
and against Smoking habits C-RP Serum on Rice
Pulmonary function value Milling Operator
Early last
N % N % . AC-

Normaly 6 54,5 4 36,6 Variable b RP
Obstrution 0 0 0 0 _ p
Restriction 5 455 7 63,6 Endotoksin

Mixed - - - - Personal 5,5 013

Levels

From the above table 5 it can be concluded that age -

most of the rice mill operator since the beginnafg 0,347 0,364

the study had experienced a restriction 45.5%., And Work
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Period 0,607 0,033 Milling Operator Palur village Kebonsari Madison
Smooking County 2015

Habits 0,407 0,203

Table 7 shows that the levels of endotoxin Variable A FEV;
personalA smoke effect on serum levels of C-RP rice B
mill operator with p = 0.013 an@§ = 0.543. The P
results of the above it can be concluded that itjeelh ~ Endotoksin -0.600
levels of endotoxin in the blood will increase the Levels ' 0,189
levels of C-RP serum respondent. There is incrgasin Age -0.679
evidence that the disease is caused by organiciglust ' 0,491
primarily inflammatory. Among many agents present Work 0.445
in organic dust, bacterial endotoxins are prime Period ' 0,463
candidates for inflammatory reactions. According Smoking 0.679
Heederik et al., (2000) In vitro studies on endotex  Habits : 0,397

related particles noted that animal waste and plant
material contaminated with bacteria contributestmos From Tables 8 and 9 show that the personal
in touch with endotoxins. C-Reaction Protein is andotoxin levels, age, years of service and smoking
alpha -globulin that appears in the serum in cdse pabits and the effect on FVE A FEV1 no effect on
inflammation. Because it reacts with the Csthe rice mill operator (FVQ\ p = -0.745 p = 0.014)
polysaccharide found in pneumokokkus that thignd AFEV1p =-0.600: p = 0.189)
protein called C-Reaction Protein (Sukis, 2012). In Based on epidemiological studies in populations of
the normal state of the C-RP contained in smafhrmers and workers in the cotton textile mill segig
amounts in the body. When there is an infection cf link between exposure to endotoxin response to
tissue damage, acute levels of C-RP will increa®k aacute changes in lung function, which will be
detected in 6-10 hours and peaked within 24-72d10uraccelerated decline in lung function and asthma
C-RP has a half-life of 24 hours and levels of C-RRhronic nonalergi (Smit, et al., 2008; Eduard. Et a
will decrease within 3-4 days. Severity of reactiorp004; Thorn, et al., 2001).
acute inflammation and tissue damage can affect the On examination pulmonary function involves at
height and duration of elevated levels of C-RP. Aeast two parameters, namely when 1 second forced
level of C-RP is not affected directly by theexpiratory volume (FEV1) and forced capacity
administration  of anti-inflammatory drugs or(FVC). If FVC > 80% and FEV1 / FVG 70% then
immunosuppressant, or in patients with drugaid lung function within normal limits. If FVC <80
sitostatika leukemia (Widodo, 2004). FVE1 / FVC>70% ritriksi said. If). If FVC> 80%
Multiple Regression Analysis between Personaind FEV1 / FVC <70% then said lung function in a
Endotoxin levels. Age, Period Work and againsétate of obstruction, if FVC <80% and FEV1 / FVC
Smoking Habit FVCA Serum on Rice Miling <70% then said lung function in a state of obstounct
Operator Palur village Kebonsari Madiun district inand ritriksik. It said if the obstruction of air jutants
2015. that enter the respiratory tract mucus that causes
Table 8 Test Multiple Regression Analysisnarrowing will occur in the respiratory tract. Wil
between Personal Endotoxin levels. Age, Period Worgriksi describing lung development disorders dae
and against Smoking habits FEV1 Serum on Rice the elasticity of the lung barrier. This dkarenakan
Milling Operator Palur village Kebonsari Madisonincoming air pollutants accumulate into a fiber

County 2015 network in the alveolar wall so it cannot inflateet
alveolar wall perfectly (Alsagaff, 2010)
Variable A FVC In the study of age affects the lung physiology
B P with decrease the valu@ € -1613 p = 0.017) it is in
Endotoksin line with the theory that age is an important Valea
Levels -0.745 0,014* in terms of occurrence of pulmonary function
impairment. The increasing age, especially those
Age -1,613 0,017+ accompanied by poor environmental conditions as
Work well as the chances of developing a disease, then t
Period 0.818 0,037 * possibility of decline in lung function may occur
Smoking larger. Along with increasing age, lung capacityl wi
Habits 1,606 0,007* also decrease. Lung capacity of people aged 3G year

and above the average of 3,000 ml to 3,500 ml,imnd
people in their 50s lung capacity less than 3,000 m
Table 9 Test Multiple Regression Analysis(Khumaidah 2009). This research is also consigtent
Mengkidi Research (2006), the population of the
cement factory workers in South Sulawesi are

*p< 0,05 (significant)

between Personal Endotoxin levels. Age, Period Wo
and against Smoking habits FEV1 Serum on Rice
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exposed to cement dust showed that age is a rislat There is the influence of LPS endotoxin expesu
factor for the occurrence of pulmonary functionto the increase in C-RP serum respondents where
impairment. Also, in normal circumstances frequenc®.543 and p = 0.013. so that it can be concluded
age also affect breathing and lung capacity. Fregye increased levels of endotoxin LPS will increasaiser

of adults between 16-18 times per minute, at aBdut levels of C-RP respondents while working lives etffe
times per minute the child was breathing in infa8@s the increase in serum levels of C-RP respondekes li
times per minute. Although the adult respiratoriera p = 0, 607: p = 0.033. The longer the tenure efect

is smaller than the children and babies, but KVP ithe increase in serum levels of C-RP. While age,

adults greater than children and infants. smoking does not affect the increase in serum sevel
In this study there is a relationship between thef C-RP.
tenure of the pulmonary function with the directimin Based on the results of this study indicate that

the relationship positive by value (B = 0818 p = personal endotoxin levels, age, years of serviak an
0.37) it is not in accordance with the theory tlesly smoking habits and the effect on FMCFEV1 no
working period determines a person's exposuredo tleffect on the rice mill operator (FVEB =-0.745 p =
risk factors of lung function decline, According t00.014) andAFEV1p = - 0,600: p = 0.189)
Naini 2009 that the respirable dust also take @ lon To reduce the occurrence of health problems,
time to cause respiratory problems, as well as thespecially respiratory disorders of the rice mill
sensitiveness of workers to pollutants. At the time workers caused by exposure to endotoxin should bear
study was not more specific categorized workingdiv in rice miller seeks to provide protective equipien
and does not categorize the workplace exposure magges No power Air Purifying Respirator or (NAPR)
specifically which categories of exposure to lightN Series (Not resistant to oil) to protect workers
medium and high so this is a limitation of the stud against exposure to endotoxin PS seta repairing
In this study there is a relationship betweewentilation systems, lighting and cleanliness of th
smokings to lung physiology in a positive directibn work space. And it would need to conduct periodic
relationship. With valuef(= 1.606 p = 0.007) this is checks of the respiratory symptoms and pulmonary
not in accordance with the theory according Menigkidunction primarily A FEV1 andAFVC) in order to
2006 workforce smoking and dusty environments adenow at an early workers who are at risk for health
prone to respiratory disorders compared to workeggroblems, especially respiratory disorder.
who are in the same environment do not smoke. It is
also according to Gold et al, 2005 which state$ th@EFERENCES
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