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wnemynuuduYal OO0 ooa

(serial questionnaire number)

nuuFumvailasamsin
(QUESTIONAIRE FORM)
4‘ =y = =Y 4:; A L7 er l'd' 74 ]
1504 ﬂﬁﬂﬂﬂmwamammwunznﬁﬂ'szmnmmmﬂaﬂaqmmwmmﬂszmnﬂumﬁmnmﬂﬂnmmuaq

husnaniianudssgesomailziinlea

(Biomonitoring Study and Health Risk Assessment of Populations

Residing in Chiang Mai with High Risk of Lung Cancer)

¥ ¥ '

nquisumsdunuel: 01y 50 Tl uazegludunoiubisndi 109
(Subject groups: aged over 50 years and to be resident at least 10 years in the area)

r 1 W o ' = Py a < o =
1. O ngusmihuiendvegluuSnaiiisasimuiauzis uloags Suned1sn
(Villagers reside in high incidence area of lung cancer, Saraphi district)

1 W - o ] = Ad v = = 3 o

2. O nguynihuiierdvedluuinaiiisanmafiauzsnlead sunosounes

(Villagers reside in low incidence area of lung cancer, Chom Thong district)

1 A
3. I NANBUL (521]) (OLher Areas).....ovuvevermumarssrruscrmsssssaseseacasssssassensasesses
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uuuFuHol
(Questionnaire Form)

)52 38 24A 3 (Personal life)

o (Name).............. UWANA (Last name)..........o........01¢ (Age)........ 3] (Years)

INA (Sex) 1.1 %18 (Male) 2.0 ‘Hiﬁﬁ (Female)

SJunaouAlifia (Birthday).......... b visgfons [N

ADTUTURAAA (BIrthplace):...cv.cvveveeerrreernnn YR T . NG
BUND (DISFCE). .+ eeeveeereeerreeeereeeenens FANIA (PrOVINCE). ... eveeeeeeeeeeeeieeeieeeeeee

3
15017/ IR (race/nationality) 1. [ 1o (Thai)
1.1 [ Ineiuiies (Native) 1.2 [ 9101 (Hill tribe)

A
1.3 0 an'lnen1ndu (Other part)...........coeeveereeeneeenne.

2. [J9u (China) 3. [ 89321 (Others)..........
AU (Religion) 1. [ %05 (Buddhist)
2. [ A3aA (Christian) 3. [J §erau (Muslim)
4.1 1aifi (none) S.D?J"quu (Others)...........
\

Ao NaYsa  (Married status) 1. [ Teta (single)

2. [ up 9911 (married) 3. [ nen (divorced)
4.0 wife (Widow) 5. [ uen (separated)
m%wi]ﬂqﬁu (Present occupation) 1. [] 3§ (none) 2. [ 1nyasnssu (Agricultural)

3.0 5'u|=} (others)
Tz et e R R szaz12a1 (How long?).......... 3 (years)
e — zez1701 (How long?).......... gl (years)

N NS — ez (How long?).......... 3 (years)
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o w o

fuasviunpasnssu imuneldmnaiifidadagiense T (Have you ever used pesticides in your work?)
1. 198 (ves) 2. [ lhitaw (no)

Tilsas z‘l!i?f'l‘iﬁlﬁﬂﬂi% (Please indicate the pesticides)

| S . P AN P <R T T s e ™

213 luofAn(Past occupation) 1.1 15 (none) 2. 1inuasnssu (Agricultural)

3.1 5urq (others)

| (> 52821281 (How long?)......... 3 (years)
W e e ¢ s¢8219a1 (How long?).......... 9 (years)
T O W (T 52021781 (How long?).......... 9l (years)

Fupemmsinuasnssu iuneldmaniiidadaganie
(Did your used pesticides in your work?)

1.[dwe (ves) 2.0 line (no)
Tilsas xwﬁﬁﬁuﬂﬂw (Please indicate the kind of used pesticides)

T mmme. W NP ., LA RO, OR— S LWPNP S R e

012219030 (Environment)
dnvazii (House pattern)

1. O dw'ld (wooden house) 2. [ thudwus (cement house)
3 Ay & a 7
3. [0 fhua3a l3inSaFuua (wood-half cement house)

4.[] ’é'uq'sz‘q (1L P R SRR SR SRS
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anWusuTI(House condition)

1.0 ag,ﬂuﬂ‘m/lli'/m (in/near the garden or field)

2.0 afjﬁﬂmuu (near roadside)

3. [0 og@An 153970 (near the factory) 32 159974 (specific type)..........ocoovven...

5 0 BUATEY (OHEIS). . voreeoeiereeeeeeeeeesasesasssssssssssssensee e
SnyazoeniNazMsszUIeIMe (Kitchen condition and air ventilation)

1.0 a;ﬂuﬁm (inside the house)

1.1. [0 918 18inA (good air circulation)  1.2. [] @1mAa 10t 1@ (poor air circulation)

2.0 agjuaﬂ‘ﬁ’m (outside the house)

2.1. [J omm#0181ma (good air circulation) 2.2. [ ewnaaom 4@ (poor air circulation)

L] L
uvaninly (Water source) 1. Oidseth (Piped water system)
v ¥
2. [11iwaa (Underground) 3. [J uahiivaaea (River, canal)
b ¥
4. [ vhasziie (Pool, well) 5. [J duq 331 (others).........
i oA .\ . ;
W91 1AU (Source of drinking water) 1.Ovinlszth (Piped water system)
3 A Y et
2. [ 1iwaa (Underground) 3. [ vieiiuvin (Bottled)
5 A
4. [J1iu (Rain) 5. [0 du9521) (others)........
FHms vaniray (Drinking water preparation) - 1. 4 (boiled)
2.[J nso4 (filtered) 3. lairiuns 5135189 (no processing)

= 4 Py o

Aonssum3tk 11l (Burning activity)

= 9/ ¢ 9/ =y £ 1 = ] P =

umsmuﬂy'lu lumgm'mmmumuwsﬂ"lu (Are there bumning activities, any grass, leaves, etc, around your

house)

1.5 (yes) 2. [ 13 (no)
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3 a a 3 1 ad A qg ' . s sy
Siimswn Taomnusnutiesaumasiniineifoy (How often of burning activities around your house

¥
18, MO sy A54 (times)

| 9 Y a 3 A £l T =) H v B =
finsieery 19 111‘"’:2!;1’11'5l’Jm‘mu‘IJ'ENL‘WEINU”luﬂlEIW]'IuHi'Bll‘IJ (Are there burning activities, any grass,
leaves, etc, of your neighbor house?)

1.O% (yes) 2.1 il (no)
9 a B A 3 ' e A P M
ﬂ‘l‘lJﬂ'Ii!N‘"I.Iﬂt]!NT]Jil')ﬂl‘l]’lll‘ljﬂdl‘}“l’em1|1u‘UBW'I’IumﬂUﬂﬂ‘i\lﬂ‘é]!ﬂﬂu (How often of buming activities of

Ed
your neighbor house in a month?)................ .34 (times)

U5 YAReNAUGUNIN (health and disease)

UG (height)........cnene. AT (meter) MHINAN(weight)............. flansu (kg)

ﬁ‘l'ﬁ!ﬂﬂﬁ11ﬂ%’ﬂﬁlﬁlﬁ1‘ﬁu (The questions only for women)
Vv
nuiils :iiln”llﬁﬂuﬂﬁuiﬂmq (When did you have menstruation?) ........... 7 (years old)
1 o A Ey A W
MUrUAIEIUADULAINTOY (Do you menopause?)
1. 00 daliivua (have menstruation)

2. [ nuauda (menopause) 'ﬂumﬁ'ﬂmq (When did you menopause?) eeveeer.nd) (years old)

aunaveInsvuaYsziufiou (What is the cause of menopause?)

1. [ 5550%1@ (natural) 2.0 T5n (disease) T¥Ue.eemveereeeaeernninnnn
13 I A & ~
MUUANIUTDD1Y (When did you get married?) woeeveeneciiniinnee 1 (years old)
v o PA s -
MUAIANTINNATE (How many did you have pregnancy?)........coevvevvnnnenin f54 (times)

inuneuianse 1 (Did you have abortion?)

1. [J Tdine (no) REI 1 ) R — 154 (times)
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guamluo@a (Past health) 1.0 quamudiansad (good health)

2. [ qumw liAeondiausa (poor health)
quammluilogiu (Present health) 1. ] qunmudanssd (good health)

2. 0 qunm liifooudians (poor health)
Use3amsduilef LiResusyuunele (History of non-respiratory disease)

1.0 uhjlﬂﬂ!.ﬂuiiﬂ (never)

2. anani3o (malaria) ADUOW (AZENses s runeeeever e 1 (years)
3. [ mdadnile (thalassemia) ADUDIY (age)....oveemneannnn 1 (years)
4. [ Tsanens (fluke) ADUDIE (age)......cooeeernnnnn 3 (years)
5. Tsaduonay (hepatitis) ADUDTY (agE)....vnerrnrrnnnnne g1 (years)
6. (1 T5nduq (others) 521

Tsn (disease).\.. ... P Revssnnnnes ADUDEY (AgE)..vvvmvnnnnrennnnnn 3l (years)

TSR (AiSEASE). v vvvveveereeeeeeeeeaieiannanaees ADUDIY (3ZE)..vvvenrnneernnnnens 3 (years)
Uszsamsiuthefimeafuszuumels (History of respiratory disease)
1.0 hinendiuTsn (never)
2. [ Tsadau 157 (tuberculosis) ADHDY (BZE)-evvvvnnnnrrrnncnne g1 (years)
3. [ TsaJeauuReunau (acute pneumoniz) ADUDY (age)....................?.I (years)
4.[] Tsavaenauoniay (bronchitis) ADUDIY (AZE).vvvrerereennse 1 (years)
5.[] Tsaitaneu Tsamudumeladesa ADUDY (age)..veneevrennenes 3 (years)
(Chronic obstructive pulmonary disease)
6. [H‘iﬂéu‘] 5%1) (others)

TN (diSEaSE)....mmmmrrrenrnrrmneenreareees ADUBNY (age)........eevernen 1 (years)

=

TI9 (diSEaSE). e eevneeeiananaerennnnennne ADUDIE (AgE). - ovvmmneeeeene bl (years)
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wa < o
1l5z3aTsauziSalunsovns (History of cancer disease in your family)
.0%n (yes) 2. (1133 (no)

o P 2
tasfinentiunzi5 e (Who had a cancer?)

1. [ 1@ (father) ¥UA Gpeh S8 B ol
2. [J 11581 (mother) Y T9) D) g s
3.0 fjﬁll‘.if’l (spouse) CATL R N, NS Sl R
4. [ e, oaane (brother) BTIA (EYPE)evrvreveneenmrneirrrarrennes
5. [ fiam, Yoar (sister) T G T Berprrr A0 JSEUEI,
6.1 anam (daughter) ¥HA 1) OO -\ W
7.E] QN8 (son) YA (7201 Lep e ous ey (SRR, W
8.[] f.uu"lﬁ (cousin) ¥HA (type)i D ks ssesipommmynn s

TuilogifunmihoiuTsn (Disease in the present) 521
T8 (disease). M norveedll o dmmois s Mans e sosses ivssbvares Bvs bhwsss§oos fonadosessng

Isa (AISEASEY. .. s e o B Mo rvos s s s veewtnai s e e o Pmmage s SSwaet T s e e oo TR

N3 q'uuw‘% (Cigarette smoking)

b
1

ADUHUNIUY uu‘n'%‘ﬂ%"lu' (Have you cigarette smoking?)

1. [ hivwogy ‘L!H‘é (never-smoking)

2. [ invguuailagiiu@nguid) (ex-smoking)

3. i‘]wﬁu t‘f@iﬁfljﬂé (current-smoking)

5 :Usmﬂumﬁfq 1 (How long have you smoked?)..........ooomviiiiiiininnnianns gl (years)

szozna lumsa AgU (How long have you quit sMOKINg?).....covvneieinanns 3 (years)
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ﬂfﬁ@lﬂﬂﬂuﬁ‘i’ﬁqfu (What kinds of tobacco are you smoking?)

1. (] yw5iiAunsea (cigarette with filter)

= =5 o 5
2. [ w5 lifiduns o4 (cigarette without filter)

3.0 Fﬁ.ﬁ,t} (Kiyo)

4.1 ‘lumnﬁ’wﬂu 8151 (banana leave with tobacco)

5. gmy (cigar)

6. ndoaen (pipe)

7.E] ‘éu“‘] (others)

o et " 4
flogiuiiiiyanalunseuniivesnunau

FIUIUWIUADTY ... 07U (pieces/day)
FIUIUMIUADIY ... NI (pieces/day)
MMV IUADTY ..., U (pieces/day)
FIUIUNIUADIY ... NIU (pieces/day)
FIUIUNIUADTU ........ N7 (pieces/day)
FIUUNIUABIU ......... WU (pieces/day)
FIIUHIUADTY ... N U (pieces/day)

yrsnsomeguyns (lusudnm)

(How many persons in your family are smoking or ex-smoking?.................. A (persons)

szoza lums U (How long have you smok

) [ WL 3 (years)

szoznm lums laﬂqu (How long have you quit smoking?).............ooeenees 1 (years)

¥1AUDIYNI NG (What kinds of tobacco smoking)

1. (w3 iAunsea (cigarette with filter)

=Y

2. w3 hififunseq (cigarette without filter)

3. [ 3T (Kiyo)

4. [ lwanadmluorgy (banana leave with tobacco)

5. [ &§m7 (cigar)

6. (] ndoaen (pipe)

7: [] Ed)i‘u“] (others)

IUIUNIUADIY
UIUVIUADIU

FTUIUNIUADTU

FIUIUNIUADIY..........
R TR T Vi) VL 1Yo 1 D
IUIUVIUADM.........

SR ...,

19U (pieces/day)

17U (pieces/day)

WU (pieces/day)

14U (piece/day)

19U (pieces/day)

1Y (pieces/day)

17U (pieces/day)



126

M3ANES1 (Alcohol drinking)

Ti'l‘l«!ﬁllf{'i'lﬁ?ﬂllﬂ (Have you alcohol drinking?)

ol o - 2

1. [] 3@ (non-drinking) 2.[)) i8nAY (ex-drinking) 3. [] @3 (Drinking)

funvauvofaaueg szoznarlumsAy (How long have you drunk?).......... 1 (years)
- A =

szaza lunsianay (How long have you quit drinking?)........ccceveueeunn. 1 (years)

asﬁmmqﬁﬁﬁ:u (What types of beverage do you drink?)

1.0 qs du (distilled alcohol) Swaudf......... uf/3u (glasses/day)
201 qﬂ‘l:u'nf?u (undistilled alcohol) SAuRA. ... uh/u (glasses/day)
40 (wine) i'nmuﬁﬁ"n .......... uiu (glasses/day)
5.0 Lﬁﬂ‘id (beer) ﬁ'im’mﬁﬁu .......... udiu (glasses/day)
6.L su"] (others) 1........coeeennnn fﬁm'su‘ﬁ‘ﬁn .......... elelt! (glasses/day)

1 k] \Lﬁuuaiiﬂaw§?aﬂu1n (Fermented tea leaves or betel nut chewing)
' a sl a 3 - v :
muRealeamienanavse 1l (Have you fermented tea leaves or betel chewing?)
Ely - d’f
1. Lhfion (chewing) 2. [ aifen (non-chewing)
g ra dy 3 %
3. Cinafarua@ninuiia ) (ex-chewing)

3
FHAVDINISVUIAEGI (What types of chewing?)

b4
1. [J w110 (betel nut) NG b 54 A59AD U (times/day)
2. [J 81qu (tobacco) 1 T T A5IADIU (times/day)
] o S 1 o
3. [ wea {(Miang /fermented tea leaves) 1) Ko 1 fA53A97IU (times/day)
A o B AL S
4. [Joue (others) 38 vvvveereeeenee I 597D (times/day)
52787 1M IVLIAYI (How long have you chewing?)......oocovrrriericineerinnnnn: 1 (years)

sz lumsianRes 0T onuIN(How long have you quit chewing?)...........1J (years)
g



APPENDIX B
REAGENT PREPARATION FOR CHROMOSOMAL ABERRATION

AND MICRONUCLEUS TESTS

1. RPMI 1640 medium

RPMI powder 1042 g
NaHCO; 0.22 g
Penicillin 10° unit
Streptomycin 100 mg

All reagents were dissolved with sterile water for injection. The pH was
adjusted to 7.2-7.4 with 1 N HCI or IN NaOH then the total volume was adjusted to 1
liter. Afterwards, the media was sterile by using 0.22 pM filter. The 20 % of fetal

calf serum was added into the media before used.

2.  Phytohaemagglutinin

A 1.2 mg of Phytohaemagglutinin was dissolved with 5 ml sterile water for

injection. Afterwards, the solution was steriled by using 0.22 pM filter
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3.  Colchicine

Colchicine was weight for 1.25 mg and dissolved in 10 ml of sterile water for
injection and sterile by using 0.22 pm filter. After 48 hour of cultivation, 30 pl of
colchicines was added into a 3 ml of the peripheral blood culture giving the final

concentration 1.25 pg/ml.

4. Hank balance salt solution (HBSS)

HBSS powder 9.86 g

NaHCO; 0.35 g

The reagents were dissolved with sterile water for injection. The pH was
adjusted to 7.2 with IN HCI or 1 N NaOH then the total volume was adjusted to 1

liter. Afterwards, the solution was steriled by using 0.22 uM filter.

5.  Hypotonic solution (0.075 M KCI)
KClI 5.62 g

The reagent was dissolved with distilled water and adjusted volume to 1 liter

6. Weise buffer

KH,PO4 0.49 g

Na,HPO4 1.14 g

The reagents were dissolved with distilled water. pH was adjusted to 7.2 with

IN HCI or 1 N NaOH then the total volume was adjusted to 1 liter.
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T Giemsa solution

Giemsa powder 0.75 g
Glycerol 25 ml
Methanol '3 ml

Giemsa powder was blended with glycerol until it became pasty. Methanol was
gently poured and thoroughly mixed. The staining solution was freshly prepared by
dissolving 2.5 ml of Giemsa solution with 47.5 ml of Weise buffer and filtered before

used.

8.  Cytochalasin B (Cyt-B)

Cyt-B was prepared by dissolved with dimethylsulfoxide (DMSO) at
concentration 1 mg/ml. The stock solution should be kept in dark at 4°C in the
refrigerator. At 44 hour after cultivation, 18 pl of Cyt-B was added into a 3 ml of
peripheral blood culture giving the final concentration 6 pg/ml.

Cytochalasin B is a toxic agent. Therefore, handle should be carefully and avoid

to contact or breath. Moreover, preparation of solution should be in hood.



APPENDIX C

REAGENT PREPARATION FOR COMET ASSAY

1. Cryopreservation solution
The cryopreservation solution was prepared as the same protocol of the culture
medium for chromosome aberration and micronucleus analysis but the solution was

adding 10% of fetal calf serum and 10% of dimethylsulfoxide (DMSO).

2. Aphidicolin (APC)

A 5 pg of APC was dissolves with 1 ml of absolute ethanol. The solution
should be aliquot and kept in -20°C before used. In the experiment, the solution was
diluted again for ten times with phosphate buffer. After 24 hour of cultivation, 30 pl
of APC solution was added in 3 ml of the peripheral blood culture giving the final

concentration 15 pM/ml.

3.  Phosphate Buffer
Phosphate buffer powder was weight for 9.55 g and dissolved with sterile water

for injection and adjusted volume to 1 liter and steriled by using 0.22 uM filter.
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4.  Preparation of agarose coated slide

The normal agarose coated slides were performed. Briefly, 1.5% normal
agarose gel was prepared by pouring 50 ml of phosphate buffer into 750 mg of normal
agrrose. Microwave or heat until the agarose was melted. The gel was placed in the
water bath at approximately 60°C. A scratching line on the top of slide was done to
be well attachment between the gel and slide. Afterwards, slide were dipped into the

pre-warm agarose gel and agarose was allowed harden by air-drying.

5.  Preparation of low melting point agarose (LMPA)

The 0.75 % of LMPA was prepared by dissolving 325 mg with 50 ml of
phosphate buffer and heat until it was already melted. The LMPA was aliquoted into
the appendorfs and kept in the refrigerator until needed. Before the experiment,
LMPA was melted again at 80°C and placed in a 37°C water bath to cool down and

harden prevention.

6. Lysis solution

2.5 M NaCl 146.1 ¢
100 mM EDTA 3127 o
10 mM Tris 1.2 g

The reagents were dissolved with sterile water about 700 ml and begin stirring
the mixture. Approximately 8 g of NaOH was added and allowed the mixture to
dissolve. The pH was adjusted to 10.0 using concentrated HCl or NaOH and sterile

water was added to final volume of 890 ml.
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Final lysis solution has been prepared freshly before used by adding 1% Triton
X-100 and 10% DMSO into 89 ml of lysis solution. The solution was mixed and
poured in the coupling jar wrapped in aluminium foil. The coupling jar was placed

into the refrigerator for at least 30 minutes prior to slide immersion.

7.  Electrophoresis Buffer (300 mM NaOH in 1 mM EDTA)
Stock solutions containing
10 N NaOH 200 g in 500 ml distilled water
200 mM EDTA 14.89 g in 200 ml distilled water, pH 10
The electrophoresis buffer should be prepared before electrophoresis run. A
liter of buffer was prepared by adding 30 ml of 10 N NaOH and 5.0 ml of 200 mM
EDTA and adjusted volume to 1 liter. The solution should thoroughly mix and pH

should be ensured more than 13 by multicolor pH paper.

8.  Neutralization Buffer (0.4 M Tris, pH 7.5)
The 48.5 g of Tris-base was dissolved in approximately 800 ml of distilled water
and pH was adjusted to 7.5 with concentrated hydrochloric acid. Afterwards, the

volume was adjusted to 1 liter with distilled water.

9.  Staining solution (ethidium bromide at 20 pg/ml)
The 10X stock (200 pg/ml) of was prepared by dissolving 10 mg of ethidium
bromide in 50 ml distilled water. For working solution, 1 ml of 10 x stock solution

was diluted with 9 ml of distilled water.
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Ethidium bromide is a carcinogenic agent. Therefore, handle should be

carefully and avoid to contact or breath. Moreover, preparation of solution should be

in hood.



APPENDIX D
CLASSIFICATION OF STRUCTURAL CHROMOSOMAL

ABERRATION

Chromosomal aberration was divided into two types as described by Dean and
Danford (1984).

1. Chromosome type aberration (ctb)

Chromosome type aberration occurs in the un-replicated (Gg or G;) chromosome
but seen at metaphase in the replication state. The aberration involves both

chromatids of a chromosome at identical loci.

1.1 Gap
Achromatic lesions or gaps are non-staining or very lightly
stained regions of chromosome with a width less than a
" chromatid. Chromosome legion distal to the gap is aligned with

the proximal region.

1.2 Chromosome break
It distinguishes as isochromatid breaks. Non-staining

" region is greater than the diameter of a chromatid.
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1.3 Dicentric
An interchange of two chromosomes results from the
chromosome breakage and rejoining together. Then, a

chromosome with two centromeres could be observed.

1.4 Ring chromosome
A chromosome resulting from intra chromosomal

rearrangement and union breakage at the end.

1.5 Acentric fragment
The piece of chromosome without centromere which
might be resulting from break, inter and /or intra-chromosomal

rearrangement.

2. Chromatid type aberration (ctd)
Chromatid type aberration occurs in the un-replicated (S or Go). The aberration

involves in different loci of a chromosome.

2.1 Chromatid gap
A breakage of either chromatid of chromosome aligns with
the proximal region. Non-staining region is not greater than the

' diameter of a chromatid.
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2.2 Chromatid break
The breakage of either chromatid of chromosome which

non-staining region is greater than the diameter of a chromatid.

2.3 Chromatid deletion
The part of a chromatid is deleted and appeared as

chromosome fragment or the fragment disappears.

2.4 Interchange

There is the changing of some part of chromatids between
two chromosomes. The chromatid interchange can divide into
symmetrical and  asymmetrical ~chromatid interchange.
Symmetrical interchangse are the chromatid-type equivalent to
chromosome-type dicentrics while asymmetrical interchanges are
the chromatid-type equivalent of chromosome-type reciprocal

translocations.

< >k

symmetrical asymmetrical
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2.5 Intrachange
There is the changing of some part of chromatid within a
chromosome. There are 2 forms of symmetrical and

asymmetrical inter-arm intrachanges.

I N\

symmetric asymmetric



APPENDIX E

CRITERIA FOR MICRONUCLEUS ANALYSIS

The criteria for micronucleus analysis were consisting of the criteria for
selecting binucleated cell which can be scored for micronucleus frequency and criteria
for scoring micronuclei which was modified by the criteria of Fenech (2000).

The criteria for selecting binucleated cell

1. The cell has two nuclei and the cytoplasmic boundary of the binucleated
cell should be intact and clearly distinguishable from the cytoplasmic boundary of
adjacent cells

2. The two nuclei in a binucleated cell should have intact nuclear membrane
and be situated within the same cytoplasmic boundary.

3.  The two nuclei should approximately equal in size and staining intensity.

4.  The two nuclei may touch but should not overlap to each other.

Figure 13 Binucleated cells for micronucleus analysis (1,000 X magnification)
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The criteria for scoring micronuclei

1. The diameter of micronuclei in human lymphocytes usually vary between
1/16 and 1/3 of the mean diameter of the main nuclei which corresponds to 1/256 and
1/9 of the area of one of the main nuclei in a binucleated cell, respectively.

2. Micronuceli are round or oval in shape.

3.  Micronuclei should approximately equal in staining intensity as the main
nuclei.

4. Micronuclei do not link or connect to the main nuclei. They may touch the

main nuclei but the micronuclear boundary should be distinguishable from the main

nuclear boundary.

Figure 14 Binucleated cells with micronuclei (1,000 X magnification)



APPENDIX F

ANALYSIS OF DNA DAMAGE BY COMET ASSAY

DNA damages evaluated by comet assay can be analyzed microscopically by
classification into categories according to appearance and by computerized image

analysis. The 50 to 100 randomly cells have been usually evaluated by both

procedures.

Figure 15 The gradual levels of DNA damage from undamaged cell to totally

damaged cell (1,000 X magnification)



APPENDIX G
GENERAL CHARACTERISTICS OF STUDIED POPULATIONS IN

CHROMOSOME ABERRATION AND MICRONUCLUS TESTS

The details of some characteristic of studied populations, Saraphi and Chom

Thong, were summarized and presented both in number and percentage (in blanket).

Saraphi Chom Thong
Total Females Males Total Females Males
No. of studied subject 107 55 52 118 67 51

(100.00)  (51.40) (48.60) (100.00) (56.78) (43.22)

Age grouping (years)

41-50 % 5 2 3 2 1
(6.54) (4.67) (1.87) (2.54) (1.69) (0.85)
51-60 36 21 15 30 13 17
(33.64) (19.63) (14.02) (25.42) (11.02) (14.41)
61-70 52 24 28 55 34 21
(48.60) (22.43) (26.17) (46.61) (28.81) (17.80)
71-80 12 5} 7 28 17 11
(11.21) (4.67) (6.54) (23.73) (14.41) (9.32)
81-90 0 0 0 i 1 1

(0.00) (0.00) (0.00) (1.69) (0.85) (0.85)
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Saraphi Chom Thong
Total Females Males Total Females  Males
Present occupation
agriculturist 25 8 17 45 19 26
(23.36) (7.48) (15.89) (38.14) (16.10) (22.03)
employee 23 7 16 9 3 6
(21.50) (6.54) (14.95) (7.63) (2.54) (5.08)
government officer 1 0 1 0 0 0
(0.93) (0.00) (0.93) (0.00) (0.00) (0.00)
driver 1 0 1 0 0 0
(0.93) (0.00) (0.93) (0.00) (0.00) (0.00)
trade 8 1 1 5 5 0
(7.48) (6.54) (0.93) (4.24) (4.24) (0.00)
None of profession 49 33 16 59 40 19
(4579 (30.84) (14.95) (50.00) (33.90) (16.10)
Current pesticide exposure
no 82 50 32 84 56 28
(76.64) (46.73) (29.91) (71.19) (47.46) (23.73)
yes 25 ) 20 34 11 23
(23.36) (4.67) (18.69) (28.81) (9.32) (19.49)
Duration of pesticide exposure (years)
1-10 2 1 1 2 1 1
(8.00) (4.00) (4.00) (5.88) (2.94) (2.94)
11-20 2 0 2 3 2 1
(8.00) (0.00) (8.00) (8.82) (5.88) (2.94)
21-30 4 1 3 9 2 7
(16.00) (4.00) (12.00) (26.47) (5.88) (20.59)
31-40 5 1 4 13 5 8
(20.00) (4.00) (16.00) (38.24) (14.71) {23:53)
41-50 10 2 8 6 1 3
(40.00) (8.00) (32.00) (17.65) (2.94) (14.71)
51-60 2 0 2 1 0 1
(8.00) (0.00) (8.00) (2.94) (0.00) (2.94)
Burning activity, in the house
no 4 2 2 5 2 3
(3.74) (1.87) (1.87) (4.24) (1.69) (2.54)
yes 103 53 50 113 65 48
(96.26) (49.53) (46.73) (95.76) (55.08) (40.68)
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Saraphi Chom Thong
Total Females Males Total Females Males
Burning activity, around the house
no 2 1 1 5 a4 1
(1.87) (0.93) (0.93) (4.24) (3.39) (0.85)
yes 105 54 51 113 63 50
(98.13) (50.47) (47.66) (95.76) (53.39) (42.37)
Smoking habit
smoking 23 11 12 57 34 23
(21.50) (10.28) (11.21) (48.31) (28.81) (19.49)
ex-smoking 50 19 31 44 21 23
(46.73) (17.76) (28.97) (37.29) (17.80) (19.49)
non-smoking 34 25 9 17 12 5
(31.78) (23.36) (8.41) (14.41) (10.17) (4.24)
Duration of smoking (years)
1-10 12 5 i 14 9 5
(16.44) (6.85) (9.59) (13.86) (8.91) (4.95)
11-20 16 4 12 14 5 9
(21.92) (5.48) (16.44) (13.86) (4.95) (8.91)
21-30 6 1 5 13 8 5
(8.22) (1.37) (6.85) (12.87) (7.92) (4.95)
31-40 12 6 6 18 9 9
(16.44) (8.22) (8.22) (17.82) (8.91) (8.91)
41-50 20 10 10 26 16 10
(27.40) (13.70) (13.70) (25.74) (15.84) (9.90)
51-60 7 4 3 13 6 7
(9.59) (5.48) 4.11) (12.87) (5.94) (6.93)
61-70 0 0 0 3 2 1
(0.00) (0.00) (0.00) (2.97) (1.98) (0.99)
Duration of quit smoking (years)
1-10 22 9 13 25 11 14
(44.00) (18.00) (26.00) (56.82) (25.00) (31.82)
11-20 19 6 13 11 7 4
(38.00) (12.00) (26.00) (25.00) (15.91) (9.09)
21-30 7 3 4 6 3 3
(14.00) (6.00) (8.00) (13.64) (6.82) (6.82)
31-40 2 1 1 1 0 1
(4.00) (2.00) (2.00) 2.27) (0.00) (2.27)
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Saraphi Chom Thong
Total Females Males Total Females Males
Duration of quit smoking (years) (continued)
41-50 0 0 0 1 0 1
(0.00) (0.00) (0.00) (2.27) (0.000 (2.27)
Type of cigarette
banana leaf wrapped around 1 1 0 29 14 15
tobacco
(1.37) (1.37) (0.00) (28.71) (13.86) (14.85)
cigarette with filter 7 2 5 4 0 &4
(9.59) (2.74) (6.85) (3.96) (0.00) (3.96)
cigarette with filter, cigarette 0 0 0 1 0 1
without filter
(0.00) (0.00) (0.00) (0.99) (0.00) (0.99)
Khiyo 53 22 31 61 40 21
(72.60) (30.14) (42.47) (60.40) (39.60) (20.79)
Khiyo, banana leaf wrapped 0 0 0 3 1 2
around tobacco
(0.00) (0.00) (0.00) (2.97) (0.99) (1.98)
Khiyo, cigarette with filter 9 3 6 3 0 3
(12.33) (4.11) (8.22) (2.97) (0.00) (2.97)
Khiyo, cigarette without filter 2 2 0 0 0 0
(2.74) (2.74) (0.00) (0.00) (0.00) (0.00)
cigarette without filter 1 0 1 1] 0 0
(1.37) (0.00) (1.37) (0.00) (0.00) (0.00)
Alcohol drinking
drinking 39 8 31 28 5 23
(36.45) (7.48) (28.97) (23.73) (4.24) (19.49)
ex-drinking 11 3 8 18 3 15
(10.28) (2.80) (7.48) (15.25) (2.54) (12.71)
non-drinking 57 44 13 72 59 13
(53.27) (41.12) (12.15) (61.02) (50.00) (11.02)
Duration of alcohol drinking (years)
1-10 6 2 4 4 0 4
(12.00) (4.00) (8.00) (8.70) (0.00) (8.70)
11-20 3 2 1 6 1 5
(6.00) (4.00) (2.00) (13.04) 2.17) (10.87)
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Saraphi Chom Thong
Total Females Males Total Females Males
Duration of alcohol drinking (years) (continued)
21-30 9 3 6 17 3 14
(18.00) (6.00) (12.00)  (36.96) (6.52) (30.43)
31-40 19 1 18 13 3 10
(38.00) (2.00) (36.00) (28.26) (6.52) (21.74)
41-50 11 2 9 5 1 4
(22.00) (4.00) (18.00) (10.87) (2.17) (8.70)
51-60 2 1 1 1 0 1

(4.00) (2.00) (2.00) (2.17) (0.00) (2.17)

Drinking frequency

everyday 0 0 0 4 0 4
(0.00) (0.00) (0.00) (8.70) (0.00) (8.70)

regularly 5 1 4 0 0 0
(10.00) (2.00) (8.00) (0.00) (0.00) (0.00)

occasionally 45 10 39 42 8 34

(90.00) (20.00) (70.00) (91.30) (17.39) (73.91)

Fermented tea leaf or betel nut chewing

chewing 70 42 28 96 61 35
(65.42) (39.25) (26.17) (81.36) (51.69) (29.66)

ex-chewing 7 2 5 10 4 6
(6.54) (1.87) (4.67) (8.47) (3.39) (5.08)

non-chewing 30 11 19 12 2 10

(28.04) (10.28) (17.76) (10.17) (1.69) (8.47)

Duration of chewing (years)

1-10 5 1 4 12 10 2
(6.49) (1.30) (5.19) (11.32) (9.43) (1.89)
11-20 5 8 2 12 6 6
(6.49) (3.90) (2.60) (11.32) (5.66) (5.66)
21-30 9 8 1 11 6 5
(11.69) (10.39) (1.30) (10.38) (5.66) (4.72)
31-40 25 12 13 29 14 15
(3247) (15.58) (16.88) (27.36) (13.21) (14.15)
41-50 25 15 10 23 19 4
(32.47) (19.48) (12.99) (21.70) (17.92) (3.77)
51-60 8 5 3 15 3 7

(1039) (6.49) (3.90) (14.15) (7.55) (6.60)
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Saraphi Chom Thong
Total Females Males Total Females Males
Range of chewing (years) (continued)
61-70 0 0 0 4 2 2
(0.00) (0.00) (0.00) 3.77) (1.89) (1.89)
Type of chewing
Fermented tea leaf (Miang) 77 44 33 94 53 41
(100.00)  (57.14) (42.86) (88.68) (50.00) (38.68)
betel nut 0 0 0 1 1 0
(0.00) (0.00) (0.00) (0.94) (0.94) (0.00)
Fermented tea leaf, betel nut 0 0 0 11 11 0
(0.00) (0.00) (0.00) (10.38) (10.38) (0.00)
Cases of cancer, in the family
none 76 37 39 99 51 48
(71.03) (34.58) (36.45) (83.90) (43.22) (40.68)
yes 31 18 13 19 16 3
(2897)  (1682)  (12.15)  (16.10)  (13.56) (2.54)
Type of cancer, in the family
respiratory system 16 11 5 8 6 2
(51.61) (35.48) (16.13) 42.11) (31.58) (10.53)
non respiratory system 13 5 8 11 10 1
(41.94) (16.13) (25.81) (57.89) (52.63) (5.26)
non-and respiratory system 2 2 0 0 0 0
(6.45) (6.45) (0.00) (0.00) (0.00) (0.00)




APPENDIX H

STUDIED POPULATIONS FOR COMET ASSAY

The details of some characteristic of studied populations, Saraphi and Chom

Thong, were summarized and presented both in number and percentage (in blanket).

Saraphi Chom Thong
Total  Females  Males Total  Females Males
No. of studied subject 91 46 45 94 51 43
(100.00) (50.55)  (49.45) (100.00) (54.26) (45.74)
Age grouping (years)
41-50 3 2 1 2 1 1
(3.30) (2.20) (1.10) (2.13) (1.06) (1.06)
51-60 34 21 13 24 11 13
(37.36)  (23.08) (14.29) (25.53) (11.70)  (13.83)
61-70 43 19 24 44 26 18
(47.25) (20.88) (2637) (46.81)  (27.66)  (19.15)
71-80 11 4 7 22 1Z 10
(12.09) (4.40) (7.69) (23.40) (12.77)  (10.64)
81-90 0 0 0 2 1 1
(0.00) (0.00) (0.00) (2.13) (1.06) (1.06)
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Saraphi Chom Thong
Total Females  Males Total Females  Males
Present occupation
agriculture 21 6 15 35 15 20
(23.08) (6.59) (16.48) (37.23) (15.96) (21.28)
worker 22 7 15 5 1 4
(24.18) (7.69) (16.48) (5.32) (1.06) (4.26)
government officer 1 0 1 0 0 0
. (1.10) (0.00) (1.10) (0.00) (0.00) (0.00)
driver 1 0 1 0 0 0
(1.10) (0.00) (1.10) (0.00) (0.00) (0.00)
trade 6 5 1 4 4 0
(6.59) (5.49) (1.10) (4.26) (4.26) (0.00)
None of profession 40 28 12 50 31 19
(43.96) (30.77) (13.19) (53.19) (32.98) (20.21)
Current pesticide exposure
no 69 42 27 70 44 26
(75.82) (46.15) (29.67) (74.47) (46.81) (27.66)
yes 22 4 18 24 7 17
(24.18) (4.40) (19.78) (25.53) (7.45) (18.09)
Duration of pesticide exposure (years)
1-10 1 0 1 2 1 1
(4.55) (0.00) (4.55) (8.33) (4.17) 4.17)
11-20 1 0 1 2 1 1
(4.55) (0.00) (4.55) (8.33) (4.17) (4.17)
21-30 3 1 2 8 1 7
(13.64) (4.55) (9.09) (33.33) (4.17) (29.17)
31-40 5 1 4 8 4 4
(22.73) (4.55) (18.18) (33.33) (16.67) (16.67)
41-50 10 . 8 4 0 4
(45.45) (9.09) (36.36) (16.67) (0.00) (16.67)
51-60 2, 0 2 0 0 0
(9.09) (0.00) (9.09) (0.00) (0.00) (0.00)
Burning activity, in the house
no 3 2 1 4 1 3
(3.30) (2.20) (1.10) (4.26) (1.06) (3.19)
yes 88 44 44 90 50 40
(96.70) (48.35)  (48.35) (95.74) (53.19) (42.55)
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Saraphi Chom Thong
Total Females  Males Total Females  Males
Burning activity, around the house
no 2 1 1 5 4 1
(2.20) (1.10) (1.10) (5.32) (4.26) (1.06)
yes 89 45 44 89 47 42
(97.80)  (4945) (48.35) (94.68) (50.00) (44.68)
Smoking habit
smoking 18 7 11 48 28 20
(19.78) (7.69) (12.09) (51.06)  (29.79) (21.28)
ex-smoking 43 17 26 34 14 20
(47.25) (18.68) (28.57) (36.17)  (14.89) (21.28)
non-smoking 30 22 8 12 9 3
(3297  (24.18) (8.79) (12.77) (9.57) (3.19)
Duration of smoking (years)
1-10 11 5 6 13 8 5
(18.03) (8.20) (9.84) (15.85) (9.76) (6.10)
11-20 13 3 10 13 5 8
(21.31) (4.92) (16.39) (15.85) (6.10) (9.76)
21-30 5 1 4 9 4 g
(8.20) (1.64) (6.56) (10.98) (4.88) (6.10)
31-40 9 4 5 11 6 i
(14.75) (6.56) (8.20) (13.41) (7.32) (6.10)
41-50 17 8 9 22 13 9
(27.87) (13.11)  (14.75) (26.83) (15.85)  (10.98)
51-60 6 3 3 11 4 7
(9.84) (4.92) (4.92) (13.41) (4.88) (8.54)
61-70 0 0 0 3 2 1
(0.00) (0.00) (0.00) (3.66) (2.44) (1.22)
Duration of quit smoking (years)
1-10 19 8 11 19 7 12
(44.19) (18.60)  (25.58) (55.88) (20.59) (35.29)
11-20 15 5 10 8 5 3
(34.88) (11.63) (23.26) (23.53) (14.71) (8.82)
21-30 7 3 4 5 2 3
(16.28) (6.98) (9.30) (14.71) (5.88) (8.82)
31-40 2 1 1 1 0 1
(4.65) 2:33) (2.33) (2.94) (0.00) (2.94)
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Saraphi Chom Thong
Total Females  Males Total Females  Males
Duration of quit smoking (years) (continued)
41-50 0 0 0 1 0 1
(0.00) (0.00) (0.00) (2.94) (0.00) (2.94)
Type of cigarette
banana leaf wrapped around 1 1 0 24 12 12
tobacco
(1.64) (1.64) (0.00) (29.27) (14.63) (14.63)
cigarette with filter 5 2 3 + 0 4
(8.20) (3.28) (4.92) (4.88) (0.00) (4.88)
cigarette with filter, cigarette 0 0 0 1 0 1
without filter
(0.00) (0.00) (0.00) (1.22) (0.00) (1.22)
Khiyo 45 17 28 47 29 18
(73.77) (27.87)  (45.90) (57.32) (3537) (21.95)
Khiyo, banana leaf wrapped 0 0 0 3 1 2
around tobacco
(0.00) (0.00) (0.00) (3.66) (1.22) (2.44)
Khiyo, cigarette with filter 8 3 5] 3 0 3
(13.11) (4.92) (8.20) (3.66) (0.00) (3.66)
Khiyo, cigarette without filter 1 1 0 0 0 0
(1.64) (1.64) (0.00) (0.00) (0.00) (0.00)
cigarette without filter 1 0 1 0 0 0
(1.64) (0.00) (1.64) (0.00) (0.00) (0.00)
Alcohol drinking
drinking 34 7 29 22 3 19
(37.36) (7.69) (29.67) (23.40) (3.19) (20.21)
ex-drinking 9 2 7 18 3 15
(9.89) (2.20) (7.69) (19.15) (3.19) (15.96)
non-drinking 48 3 11 54 45 9
(52.75) (40.66)  (12.09) (57.45) (47.87) (9.57)
Duration of alcohol drinking (years)
1-10 ) 2 3 4 0 4
(11.63) (4.65) (6.98) (10.00) (0.00) (10.00)
11-20 3 2 1 6 1 5
(6.98) (4.65) (2:33) (15.00) (2.50) (12.50)
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Saraphi Chom Thong

Total Females Males Total Females Males

Duration of alcohol drinking (years) (continued)

21-30 8 2 6 16 2 14
(18.60) (4.65) (13.95) (40.00) (5.00) (35.00)
31-40 15 1 14 8 2 6
(34.88) (2.33) (32.56) (20.00) (5.00) (15.00)
41-50 10 1 9 2 1 4
(23.26) (2.33) (20.93) (12.50) (2.50) (10.00)
51-60 2 1 1 1 0 1

(4.65) (2.33) (2.33) (2.50) (0.00) (2.50)

Alcohol drinking frequency

everyday 0 0 0 3 0 3
(0.00) (0.00) (0.00) (7.50) (0.00) (7.50)

regularly 4 0 4 0 0 0
(9.30) (0.00) (9.30) (0.00) (0.00) (0.00)

occasionally 39 9 30 37 6 31

(90.70) (20.93) (69.77) (92.50) (15.00) (77.50)

Fermented tea leaf or betel nut chewing

chewing 58 34 24 76 47 29
(63.74)  (37.36)  (2637)  (80.85)  (50.00) (30.85)

ex-chewing 6 1 5 9 3 6
(6.59) (1.10) (5.49) 9.57) (3.19) (6.38)

non-chewing 27 11 16 9 1 8

(29.67) (12.09) (17.58) (9.57) (1.06) (8.51)

Duration of chewing (years)

1-10 4 1 3 11 9 2
(6.15) (1.54) (4.62) (12.94) (10.59) (2.35)
11-20 4 2 2 9 5 4
(6.15) (3.08) (3.08) (10.59) (5.88) (4.71)
21-30 8 7 1 10 5 5
(12.31) (10.77) (1.54) (11.76) (5.88) (5.88)
31-40 23 11 12 21 9 12
(35.38) (16.92) (18.46) (24.71) (10.59) (14.12)
41-50 20 11 9 18 15 3
(30.77) (16.92) (13.85) (21.18) (17.65) (3.53)
51-60 6 4 2 12 5 7

(9.23) (6.15) (3.08) (14.12) (5.88) (8.24)
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Saraphi Chom Thong
Total Females  Males Total Females  Males
Duration of chewing (years) (continued)
61-70 0 0 0 4 2 2
(0.00) (0.00) (0.00) 4.71) (2.39) (2.35)
Type of chewing
Fermented tea leaf (Miang) 65 36 29 75 40 g5
(100.00)  (55.38) (44.62) (88.24) (47.06) (41.18)
betel nut 0 0 0 1 1 0
(0.00) (0.00) (0.00) (1.18) (1.18) (0.00)
Fermented tea leaf, betel nut 0 0 0 9 9 0
(0.00) (0.00) (0.00) (10.59) (10.59) (0.00)
Cases cancer, in the family
none 66 30 36 79 38 41
(72.53)  (32.97)  (39.56)  (84.04)  (40.43)  (43.62)
yes 25 16 9 15 13 2
(27.47T)  (17.58) (9.89) (15.96) (13.83) (2.13)
Type of cancer, in the family
respiratory system 12 10 2 6 5) 1
(48.00)  (40.00) (8.00) (40.00) (33.33) (6.67)
non respiratory system 11 4 7 9 8 1
(44.00)  (16.00) (28.00) (60.00) (53.33) (6.67)
non-and respiratory system 2 2 0 0 0 0
(8.00) (8.00) (0.00) (0.00) (0.00) (0.00)




APPENDIX I
RESULTS OF CHROMOSOME ABERRATION

AND MICRONUCLEUS TESTS

The endpoints of structural chromosome aberrations and micronucleus tests

were detected from peripheral blood populations residing in Saraphi and Chom Thong.

The chromosomal aberration endpoints consist of the percentage of aberrant cells and
aberrations which including and excluding gap. Moreover, the cell proliferation was
calculated and presented as mitotic index. While the endpoints of micronucleus test
consist of total of micronuclei in 1,000 binucleated cells and the percentage of
binucleated cells with micronucleus. Moreover, the nuclear proliferation was

calculated and presented as nuclear division index.
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APENDIX J

RESULTS OF DNA DAMAGE DETECTED BY COMET ASSAY

DNA damage detected by comet assay in all studied subjects residing in Saraphi
and Chom Thong from peripheral blood (PB), stimualated blood (SPB) and stimulated
blood in a presence of aphidicolin (SPBAPC) which measured with parameters, tail

length (TL), tail intensity (TI) and tail moment (TM).
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