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Abstract-Endotoxin in wood dust is inhaled in the workplae® cause inflammatory reactions in the respiratory
tract, characterized by increased levels of TdNB-the surrounding tissue inflammation. This reskaimed to
analyze the differences in the levels of Thk nasal lavage and the effect of endotoxins imdvdust to the
increase level of TNIe-nasal lavage in furniture workers.. This reseavels analytic observational with cross
sectional before-after study design. The sampkeisizhe study was 12 samples. Measurement ofde@fel NF-

a performed before and after work using ELISA teqei. The results showed that there were differefges
<0.05) levels of TNFx nasal lavage. Multiple linear regression analgsiswed levels of endotoxin in the dust
wood influence (p <0.05) in the increased level§Nf-a. It is concluded that exposure to endotoxin effact
TNF-o increase in nasal lavage. It is suggested to tiumiworkers to always wear personal protective
equipment while working to reduce exposure to emxiatand wood dust.
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Factor-alpha (TNFe) is knoﬁv%[r%l]as a biomarker to
assess respiratory inflamma :
1. INTRODUCTION TNF-o is main cytokine in acute inflammatory
Exposure to chemical, biological, and physicafesponse to gram-negative bacteria, microbes, and
work environment in the air may caused occupationaither stimuli that play a role in nonspecific imnityn
diseases. Various disorders airway and lungs cdrNF-ois not usually detected in healthy people, but in
occur, ranging from mild to cause disability inconditions of inflammation and infection was found
workers™ In the wood processing industry, woodincreased in serum and tissu€§™. When the
dust and endotoxin are main pollutants for worker#flammatory process occurs excessively or
B4l "including for workers furniture manufacturer.  continuously, it may cause tissue injury or organ
Endotoxin is often associated with dust allergenslysfunction and may contribute to the pathogenafsis
It is a complex lipopolysaccharide (LPS), the outedisease8”. Some studies show that exposure of wood
membrane of the cell wall of gram-negative bacteriaust and endotoxin affect the increased levelsNfF-T
such as Escherichia coli cell can contain 2 millior, both in animals and in workers expoSel®. If the
LPS. Gram-negative bacterial endotoxin release intevels of TNFe increased excessively, it can have an
the environment in small amounts when of theifmpact on health, which is known to play a role in
actively growing, and in large quantities aftertilear ~Some respiratory diseases and lung disorders, @sich
cell lysis™I®, chronic bronchitis, chronic obstructive pulmonary
Inhalation of wood dust and endotoxins will bedisease, asthma, acute lung injury (ALI) and acute
deposited in the airways and lungs, through theespiratory distress syndrome (ARDS), allergic and
mechanism of impaction, sedimentation and diffusiornon-allergic rhinitis* 1%,
Excessive particle deposition will cause in The purpose of this study was to analyze the
inflammation of the airways. Dust particles will differences in the levels of TNé&+n nasal lavage and
stimulate alveolar macrophages to release a prodube effect of endotoxins in the dust wood to the
that constitute an inflammatory response mediatoigcrease of TNFe in nasal lavage in furniture
such as cytokines and begin the process of fibsbblavorkers.
proliferation and collagen depositi6H.
Inflammat_lon is an (.ea}rly sign of an immune,,  oeoEARCH METHODE
response to infection or injury in the body, whish
detected by an increase in the concentration of This research was analytic observational research
biomarkers in the body as a product of activatibn owith cross sectional before-after study design titne
inflammatory cells. The degree of inflammation andf observation and measurements were taken at the
activation of inflammatory cells will affect the time before and after work (cross shift). The study
concentration of biomarker§™°. Tumor Necrosis population was furniture workers in Simogunung

63



International Journal of Research in Advent Technology, Vol.4, No.7, July 2016
E-1SSN: 2321-9637
Available online at www.ijrat.org

street, Surabaya, Indonesia. The sample sizettidy s Table 2 showed the mean levels personal wood
was 12 samples. dust was 1.57 mgfinwith the smallest levels 0.20
The research variables are divided into: endotoximg/nT and the greatest levels was 5.93 nigMihile
levels as independent variables, levels TiNFas the mean measurement of endotoxin in the
dependent variables and confounding variables thegspondents was 2.18 ngjmvas smallest levels 0.92
include age, packyears, and tenure. confoundimgg/nt and the greatest levels was 5.40 rig/m
variables that include age, packyears, and tenure. TNF-o levels were measured from nasal lavage
Techniques and procedures for data collectiosamples were analyzed using ELISA techniques. The
consisted of: (1) Measurement of levels dust pesonfollowing measurement results:
using a personal dust sampler, (2) sampling of Ina:
lavage®!, (3) measurement of endotoxin and TNF-
levels using enzyme-linked immunosorbent assay

Sfable 3. Distribution Levels of TNE-nasal lavage
furniture workers

(ELISA) technique. “"Pevels of TNF- nasal lavage f %

The measurement results will be analyzed using 'Ncrease 9 75,0
statistical tests. Differences in levels TNFare Decrease 2 16,7
analyzed using paired t test if the normal distitu Fix 1 8,3
of data or Wilcoxon test if the data are not notynal Total 12 100
distributed. Multiple linear regression analysisswa M&an(SD) 4.16 + (7.33)
used to analyze the effect of levels endotoxin doev Min -1.69
dust to increased TNE- Max 25.17
3. RESULT Table 4. Test results levels of TNFdifferences nasal

lavage furniture workers (cross shift).
Respondent in this research is furniture workers byevels of TNF-«

criteria: sex male, willing to become respondeats) (pg/ml) Before After
did not have work history that may caused respiyato min 3.78 6.15
illness, and did not have a history related treatnaé  \ax 14.43 33.35
respiratory diseases. Mean + (SD) 7.75 + (2.79) 11.92 + (7.62)
Table 1. Characteristics of Respondents Research _P-value 0.030
— Mean + _ p<0.05: significant
Characteristics n (SD) min/max
34.75 + Table 3 showed that 75% workers have elevated
Age (years) 12 (7.74) 21/49 levels of TNFe after working with a mean increase of
8 :'33 + 4.16 pg/ml. The result of paired t-test in Table 4
Packyears 12 (% 465 0/21 showed there significant differences (p<0.05) betwe
_ 14.'75 + levels TNFea before and after work (p = 0.030).
Work period (years) 12 (7.92) 2127 Multiple linear regression was conducted to

determine the effect of endotoxin levels in woodtdu
and the characteristics of workers to increased-&NF
In Table 1 it is known that the mean age ohasal lavage Furniture Workers.
respondents was 34.75 years, with a minimum age ?f le 4
21 years and maximum age 24 years. Packyears meaq’P e
was 8.33 with packyears maximum was 29. The mean
tenure of respondents was 14.75 years, with the
quickest work period was 2 years and the longesk wo

Multiple regression analysis effect of
endotoxin levels in wood dust and
respondent characteristic to increased
TNF-o nasal lavage furniture workers
Increased TNFu.

period was 27 years. Variable

Measurement of personal wood dust using B p
personal dust sampler, the filter is then used for-€vels of personal wood dust 1.972 0.021*
endotoxin testing using ELISA techniques with Levels of endotoxin -1.444  0.036*
methods Limulus Amebocyte Lysat (LAL). The Agde 0.647 0.065
results of the measurement of endotoxin and petsond ackyears -1.164  0.029*
dust contained in Table 2. Work period 0.177 0.742

* = Significant (p<0.05)
Table 2. Measurement of personal wood dust and
endotoxins Table 4 shows that personal wood dust, endotoxin

Parameter Mean £ (SD) min/max  and packyears affect the increased Td\ifasal lavage
Wood dust (mg/r?) 1.57+1.61 0.20/5.93 Furniture Workers.

Endotoxin (ng/r) 2.18 +1.13 0.92/5.40
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4. DISCUSSION before and after working on furniture workers.

The results of analyzes differences in levels T&NF-Multiple linear regression analysis showed that
nasal lavage current workers before and after wogndotoxin significant effect (p <0.05) increase in
showed that there significant difference (p = 0)030TNF-u in nasal lavage furniture workers.
where there is 75% workers have elevated levels of To reduce exposure endotoxins in the W()rkplace

TNF-a nasal lavage with a mean increase of 4.16 PGrniture worker is advisable to always use perkona

ml. Multiple linear regression qnaly5|s to determm(g)rotective equipment such as masks during work.
the effect of endotoxin levels in the dust wood t

increased TNFe nasal lavage furniture workers. In
Table 4 it is known that levels endotoxin (p = @3
wood dust (p = 0.021) and packyears (p = 0.029he author would like to thank furniture workers at
significantly affects increased levels of TNF- Simo Gunung Raya street which has been willing to
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