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Abstract
Thai rice field farmers use many kinds of pesticides, especially organobhosphate (OP). To
screen the health effect from occupational exposure, Ministry of Public Health uses the reactive paper for
surveillance its toxicity. However, this method is invasive and provides only a qualitative result of serum
 cholinesterase enzyme. Therefore, this study aims to find whether (AChE) enzyme in saliva could be
used as a biomarker for OP toxicity, by measuring the level of saliva AChE enzyme, red bicod cell
(RBC) AChE enzyme in Thai rice field farmers (OP exposure & non-OP exposure group) and examine
the correlation between saliva and RBC AChE enzyme. A cross-sectional study was conducted in the
rice field farmers in Nong Chok district, Bangkaok, Thailand. The period of sample collection was in March
2011. The 60 rice field farmers were randomiy selected from 11 sub-districts in Nong Chok. Saliva 2 ml
and unclotted blood 5 ml from venipuncti.lre were collected and tested for AChE enzyme by ELISA.
Unpaired ttest, Mann-Whitney U test and Pearson's correlation, were utilities in data analysis. In all 60
participants, mean # standard deviation {SD) of saliva AChE without and with protein cormection was
5.2443.02 UIL, 0.83+0.54 WL/1 microgram protein, respectively. The mean + SD of RBC AChE was
2,8854913 U/L. The correiation coefficient (r) between saliva AChE with protein comection and Log,, of
RBGC_AChE was 0.26 (p-value = 0.04). For subgroup analysis, the OP exposure and non-exposure
group, there was no statistical difference between saliva and RBC AChE. Moreover, they were also poor
corretation in both groups (r= 0.14; p-value= 0.54, r= 0.26; p-value= 0.09). In conclusion, Saliva AChE
enzymes may not be a suitable biomarker in OP exposure in the field farmers when compared with RBC
AChE.

Keywords: Biomarker, Organophosphate, Saliva Acetylcholinesterase

introduction

In Thailand, 40% of employed persons are in agricuitural sector. The majority occupation of Thai
rurai people is the rice field farmers [1]. Number of pesticides imported to Thailand was increased from
the past few decades [2]. Thai farmers use many kinds of insecticides during planting, especially
organophosphate {OP). Each year, there are many Thai farmers diagnoses with OP poisoning. National
Institute of Occupational Safety and Health {NIOSH) recommended étandard method to diagnose OP
intoxication by. using the percentage of red biood cell or piasma cholinesterase depression [3]T Before
OF intoxication occurs, Ministry of Public Health in Thaitand recommend screen its health effect from
occupational exposure by using the reactive paper for surveiliance since 1987 [4]. However, this method
is invasive and provides only a qualitative result of serum cholinesterase (ChE) erizyrne.

Saliva biomarker is presertly received greater attention in occupational health practice. Saliva
collection is non-invasive compared with venipuncture. The method is easy and convenient. Self-
coliection can be done by various methods such as spit saliva in disposable plastic pipetie, put cotton-
wool roll in buccal area to absorb saliva. In addition, the saliva collection does not need the trained staff
and not carry the risk of needle-stick injuries [5]. Acetylcholinesterase (AChE) enzyme is known to be

-presented in human saliva. Claus, et al. showed that cholinesterase still has aétivity when examined by
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radiome'tric_: methed in saliva of healthy adult [6]. Moreover, the activity was also measurable in saliva of
2-5 years children. However, it was shown that there was a large variability within-subject [7]. Otherwise
AChE catalytic activity was detected in the saliva se{mples that were stable for up to 6 hours at room
tenﬁp‘erature following the provision of the salivary sample [8)]. This study then aims to find whether

(ACRE) enzyme in saliva could be used as a biomarker for OP toxicity.

Objectives
The aim of study was to measure the levet of saliva AChE enzyme, red blood cell (RBC) AChE
enzyme in Thai rice field farmers (OP exposure & non-OP exposure} and examine the correlation

between saliva and RBC AChE enzyme.

Methods

This study was approved by the Ethics Committee of Srinakharinwirot University (No. SWUEC
5/2011). The cross sectional study was conducted in March 2011. The 60 rice field farmers were
randomly selected from 11 sub-districts in Nong Chok. Inclusion criteria was the rice field farmers, older
than age 18 years, using OP pesticides in exposure group, not using any pesticides in non-exposure
group, living in Nong Chok district, Bangkok, Thaitand. Exclusion criteria was periodontal disease, dental
carigs, vigorous teeth-brushing, oral' mucosal injury, pemicious anemia, hemoglobinopathy, taking
chloroquine, using other pesticides (eg. Carbamate, Pyrethroid) and drank or ate food, smoked, chewed
g'um, tooth brushed within 1 hour before collecting sample. Any participants ook anti-cholinesterase
medications such as donepezil, galantamine, rivastigming were also exclude. Blood and saliva were
collected and measured for AChE by ELISA. .

~ Saliva AChE test

Before thé saliva collection, the participants washed their hands and rinsed their mouth with tab
water in 5 minutes. Then they were collected saliva 2 .ml by passive drool technique into sterile
propylene tube before venipuncture, transported by ice box under 4°C within 6 hours after collection.
Saliva test was done at depariment of Biochefnistry. Srinakharinwirot University, Saliva centrifuged with
refrigerator centrifuge at 1,000 rpm for 5 minutes to precipitate any particulate matter and froze in
aliguots at -20°C. Analyzed for saliQa AChE used Amplex® Acetylcholine/Acetylcholinesterase assay kit
[9]. The principle of reaction is the conversion of acetylcholine substrate by AChE to choline. Choline
: Was in turn oxidized by choline oxidase fo betaine and H,0,, which the latter in the presence of
horseradish peroxidase, reacted with Amplex Red reagent in a 1:1 stoichiometry to generate the highly
fluorescent product resorufin. This product was measured by Fluorescence microplate reader
(SynergyTM HT,-Bio Tek Instrument, Inc, USA), excitation al 530-560 nm and emission at 590 nm.
Saliva was also analyzed for protein content by using Bradford method. The result was reported in

unit/liter/1 microgram protein.
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Saliva AChE with protein correction (U/L/1 microgram protein)
Figure 1 Bivariate scattergram of saliva AChE protein correction (U/Lf1 microgram protein)

with log,,RBC AChE (U/L).
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Figure 2 Bivariate scattergram of saliva AChE protein correction (U/Lf1 microgram protein)

with log,; RBC AChE {U/L) in organophosphate exposure group.
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Figure 3 Bivariate scaftergram of saliva AChE protein correction (U/L/1 microgram protein)

with log,, RBC AChE (U/L) in non-crganophosphate exposure group.

Conclusicns and Discussion

This study aims to develop the new saliva biomarker for screening OP toxicity. The saliva
AChE was comparing the gold standard of its toxicity by RBC AChE. In the present study, all of 60
participants did not have any potential factors which effect to AChE level. _

The average of saliva AChE with protein correction was lower than in RBC AChE about 3,234
tmes. Whén selecting only non-exposure persons and compared them with prévious study which studied
in healthy workers, the average level of AChE in saliva was also lower than AChE in erythrocytes. This
result is consistent with previous study {10]. The average of saliva and RBC AChE was lower than
previous study because non-CP exposure participanis lived in the same area with the rice field farmers
and may have been exposed to OP by environment exposure or food ingestion. The different analysis
method may account for 40% of thé variability in RBC AChE and this could not be excluded [11].

When subgroup analysis was done, the saliva AChE and RBC ACHhE were not statistically
different between OP exposure and non-OP exposure group. However, this study found that the mean of
saliva and RBC AChE in OP exposure group were greater than non-OP exposure group. This could be
the average of age in non-COP exposure group is higher than in OP exposure group (p-value=0.003).
Further, high interpersonal variations in RBC AChE could be another factor causing the mean of RBC
. AChE in OP exposure to be greater than non-OP exposure. Interpersonal variations in ChE activities are
greater than intra-personal variations [12], The intraindividual CV of erythrocyte AChE is 10%, whereas
the interindividual GV is 10-40% [13). '

The correlation between saliva and RBC AChE in this study was poor correlstion, The result
consists with previous study. The saliva AChE was not correlated in various subjects such as healthy

worker {10]. When stratified by OP exposure, OP exposure group and non-OP exposure group have



mmlsrminnTe “AuaTunTd liwienny aTehl 6
28 — 30 WOEAAN 2555 v IneTauaTuRTEn e

same poor correlation.

This study, however, had limitation. The cross sectional design could not indicate the OP
toxicity. This is because the standard method that diagnose OF intoxication is to use percentage of red
blood cell or plasma cholinesterase depression (before and after exposure). -

in conclusion, this study suggests that Saliva AChE enzyme may not be a suitable biomarker
in organophosphate exposure in rice field farmers when compared with RBC AChE. Because of the
much lower levels of saliva relative to RBC AChE, there was poor correlation between the saliva and

RBC AChE, and high intra-individual variation of saliva AChE [6-7].
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