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exclusion WagMIIANT metabolic activity A3 MTT
n193A58AU IFN-Y Tagmnatla ELISA 1899Innseiunis
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NANISANSN: WITIAIBAAUTLTY 100 pg/mLinJﬁwam'a
auitinveawad luvagiinududu 300 pg/mL flua
WliSevazanuiiinanaseteitedfydiofisutu
an1zAIUAL (p< 0.05) LLaymimauauaﬂﬁuam%aaﬁm
N15a579 IFN YLmaLW%Lami’smuwmmammammm
dutuiirSesazueen1sdudsnisaing IFNY  Liiugadu
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Background and objective: Paraquat is one of the
most widely used global herbicides for weed control.

Recently, paraquat has been reported to have immune
toxic effects in animal models, while effects on human
T cell function remain undetermined. To resolve these
issues, the effects of paraquat on IFN-Y production
by human T cells in vitro were evaluated.

Methods: Peripheral blood mononuclear cells were
co-cultured with various concentrations of paraquat
dichloride or phytohemagglutinin (PHA). Cell viability
was determined by trypan blue exclusion and relative
metabolic activity was assayed by MTT method. IFN-Y
production was measured after co-culture with
phytohemagglutinin by ELISA.

Results: Paraquat at 100 pg/mL did not affect cell
viability, whereas 300 pg/mL paraquat significantly
reduced the percentage of viable cells compared with
the control (p< 0.05). Addition of 100 and 300 pg/mL
of paraquat significantly increased the percentage of
IFN-Y  production inhibition compared with the
control (p< 0.05). Moreover, inhibition of IFN-Y
production by paraquat was observed after 24 h
co-culture and showed a robust effect in all
individuals after 48 h co-culture.
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Conclusion: Data indicated that paraquat at the con-
centration of 100 and 300 pg/mL had an inhibitory
effect on IFN-Y production by T cells. Thus, direct
contact with paraquat or paraquat contaminated
environments and agricultural products increased risk
of diseases caused by T cell dysfunction.
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1. ovnaiinsuazdetafilFlumsanin

Freghadensau (whole blood) Filieni3u (heparin)
Wuarsduwdeauds wiztivanearadasguainiiy
Jardanelen 91WIU 7 978 01gsEndng 21-56 U laidllsn
Useini o wwwmu Teele Tsnusss viselsAnuiaUnA
¥easzUuiiAuiumiigeg lyiflornisivsvenianisinide
wnnsfivdelunszuadenneluszezng 1 weudounis
Anw ldeglugiesuusemuenuiue ennagliduiu uas
fdnnuuasviadaidenyneglutisuni asatudu
uay LwﬂwmLumaamnmamiammm Widaidan
SalulR (Sysmex, Japan) msdnunil eHun1ssuses
91NAUZNTIUNITIIEEITUNITIVeTuLYwdumInede
Y auillasans1de S 046/2562 mneiarlususes
La‘lJ‘Vl 109/2562

2. ?M3u8n Peripheral blood mononuclear cells (PBMCs)
Megndonasudulinng 5 1adans nileaneniy
Phosphate buffer saline (PBS) lusns1diu 1:1 udrlaew
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asuuihen LymphoPreJo (STEMCELL Technologies)
Y3ums 5 fiadians ntudunendieanudaseu 1 ,800
FOU/U wam‘mﬂm 25 serwaldea Wunan 30 undl e
ATULIAN mmﬂwuaﬂmmyﬂaq PBMCs Taadlunasannass
Tl Sudraaddile 2 a3adae PBS finnands 1,400 seu/
U9l Qaungil 25 mmwﬁamaa Wunan 10 wiil nszane
Lsuaaw"l,mmaamwal,aml,ﬁuaa (Usznausiy 10% fetal
bovine serum (Gibco) Penicilin-Streptomicin (Gibco)
ANNTY 100 pg/mL way Gentamycin (Sigma) AL
wudu 100 pg/mL Tu RPMI 1,640 medium (Gibco))
USuns 1 1adans 91ntuludIuIugaduaznsIadaauy
ANATINA875 trypan blue exclusion

3. msnageuanuiluiivvesmnienne PBMCs Ing
NAARUANNITINVDUSAAA 83T Trypan Blue Exclusion
HAZNATOUYI1 metabolic activity #2835 MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)

tetrazoliunl reduction assay .

wnzides PBMCs luanneiiludl (anneaiuau) wie
flmsrmenlanasls ( paraquat dichloride; \Wutu
27.6%w/v) A mhenuiesmann lnsanududugarie
LiJEJL'W’l 188959AY PBMCs 111U 100 %39 300 ug/mL
‘Uwamwm 37 aeAaLded Tuanneiil O, Sovay 5
Huan 24 dlus mamunamm%aﬂsmm 50
lulAsans wauivu 0.4% Trypan Blue (Gibco) U3uns 50
lulasans Tdaslu hemocytometer HuTTUILLARLIT IR
(Lifnd) wazwad lliTin (fed) maiéfmé’awammﬂ WAz
Auinieyazm T Inve ad

35 MTT wdsnnimneies PBMCs Wuan 24 $alus
\Wiug1sazae 0.5% MTT (AppliChem) U3uias 20
lulasdng wag ‘Uwammm 37 pemwadua Tuan1izdia
CO, 3ovaz 5 Huna 4 $lus Lmamunmﬂumﬂmﬂau
mmmmiau 3,000 s9U/U17 tWunan 5 undl mmmwv
Aoawadanladuuuusunms 190 lulnsBnsfa 1B
DMSO U3ums 100 lalasdns mﬂuumaﬁnﬂmmﬂau
W (OD) fimnuenandu 540 wilunsuaziuiusosay
relative metabolic activity mqm Spuay relative
metabolic activity = (OD @n1glifinnsiaien — OD
an1zdinisiAlen) x 100)/0D dnazlufinisiaien

4. MINATOVHNAVDINIIINIDAANBNIADUAHBIVDIT

waalaensa3ia IFN-Y

PBMCs @ﬂmﬁwﬁu 1x10° cells/pL (1x10° cells/
well) 1gLdgesauiu PHA (Phytohemagglutinin;
Biochrom AG) emLUummvmummumﬁvaammLﬁumu 1
pe/mL luanzildd (0) Fuduanioz EAIUANNI DN
NITIABA Imauﬂmmmumuammal,uam IR ERt Tl
PBMCs 111U 100 wag 300 ug/mL Umam‘wm 37 846N
wadua luaneid O, Sevay 5 Hunan 24 vito 48

fala mamunmmmmummw s uwaddlanuu
J3ums 120 hflmamua s li7 -70 ssmwaidea
AUNTNALVININTNTIVIATZAU IFN-Y

5. MINIIVIAIZAD IFN-Y Thhwnzidsausad

LAADULNANAIE mouse monoclonal anti-human
IFN-Y (BD Biosciences) wazudaninansie 10% fetal
bovine serum Tu PBS muiSmsvinaeuvesusemguan
(BD B|OSC|ences) mﬂuumumsavmammmu IFN-Y
wazdnmiz siApawadanlafuuy U3anas 50 Lulasdng
Uwammwaqwunm 2 dlu LiJE]ﬂiUL’JmaNLWEWl
18 0.5% Tween 20 Tu PBS 117U 3 ﬂﬁﬂ L3l Biotinylat-
ed anti-human IFN-Y  wag Avidin-hoseradish peroxi-
dase conjugated reagent U3u1es 50 lulasdnsuazuu
fgamgiivendunan 1 Hlus ieasunadidiuau 5
A9 LAY tetrathylbenzidine substralte solution (TMB,
Invitrogen) Y3u1015 50 lallasans uniigaumgiviesluiln
unan 30 wil mam‘dgmmma 2N H,SO, Y3ums 25
lulasans mﬂuumammmmﬂamm (OD) wmmmmau
450 wiluluns yarududuves IFN-Y Tagth OD il
”Léflﬂmsfuﬂmﬁmwmgmuavﬂgmmaaavmiaummi
4319 IFN-Y fsgns Sewagnisdudanisadne IFN-Y = (sediu
IFN-Y a@nnglddnisnimion — sgau IFN-Y @nnigdinnsia
196) x 100)/5%6U IFN-Y @nnazlaiinisinien

6. M3Inviveya

ﬁm’mmhwLLUUﬁummLaaa + AUARIAARDY
1IM3FIU (Mean + SEM) 4agdias1eiNavaInisInienss
ANUEINITOIUNNTESS IFN-Y Wguan1igdinisiaieniu
Lifimsmealagldadd - Mann-whitney U Test fimam
uwansisee1eiitfudAgyneadin e p <0.05 (Pudediu
fi%¥o8az 95)
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1.  WaYeINITINIAABANNNTINVYEI PBMCs
nan1snaassANLuiysewad PBMCs 091131
Aen wdudunan 24 4alus wuan luaniazlyd
W151Men (@nnzunk) Iiesazvesnruiiinveawad
dlofeused frypan blue Wity 98.38 warluan1ziidl
Wis1enAmdLTugavine 100 pg/ml flrviniu 97.31
‘NLLGmG]’NEJEJNlmJJU‘EJﬁ’]ﬂiUV]’NﬁﬂG]LM@LWEJ‘Uﬂ‘Uaﬂ’]’Ju
AIUAY (p = 0.2089) ) Twwauzdiennududu 300 ug/mL 1
%’aUavﬂuaammﬁ%ﬁmmLsaaa‘wiﬁu 94.25 Fansnadogns
uuaammwmaﬂmmmaunuamaummu (p = 0.0216)
(i‘LJ‘V] 1A) wenanil Woveaeuseds MTT wuin Sewas
VD rela‘uve metabolic activity #A1AU 90. 45 uay
84.62 LM@UNi?MﬂUWﬁ’]ﬂ’JQ@ﬂ’J’]@JLGUJJ‘ZJua@W]EWl 100
Way 300 pg/ml Auau Jepnududu 300 pg/mL i
Jovazves relative metabolic activity ansnategaiity
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mmmmu 300 pg/mL umammmammusmﬂmm
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WARLAYANESUNTANUURULAR L USLUULEDN > LaysEu

piiguiu™>" Tngerdenalnnisdaaiunisnieuuusy
wenlnda nnwan1sAnwanuluiiuiewad PBMCs ¥4
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chondrial membrane) LLavaG?JIG]IﬂﬁiJGZI (cytochrome C)
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