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= Abstract =
Mass paraquat poisoning in a small island community (case report)

Sung Woo lLee, Tae Wha Chung
National Institute of Health

Kang Won Choe, Jung Ki Lim
College of Medicine, Seoul National University

Duk Hyoung Lee
Ministry of Health and Social Affairs

In a small island community with a population of less than 100 residents, nine persons died and
five experienced severe illnesses during the period from November 1986 to May 1988. Their initial
symptoms were sore throat and fever. Renal failure and hepatitis developed within one week after
the onset. Oral mucosal ulcer developed in some cases.

After one week, progressive respiratory failure and dyspnea developed evidently and severe respiratory
distress and hypoxia preceded those fatal cases. Chest X-ray findings revealed bilateral diffuse multiple
cystic lesion with occasional multiple large emphysematous bullae. Based on these features paraquat
poisoning was diagnosed and route of poisoning was investigated. In three sources of drinking water,
trace amount of paraquat was detected in November 1988, six months after the incidence of recent
fatal case. In November 1988, soybean sauces and soybean pastes from 12 households were found
contaminated with high concentration of paraquat, the cause could not be identified. The possibility'
of the contamination of drinking water as the cause of this mass poisoning has been suggested.

Key Words : paraquat poisoning, ingestion, respiratory distress, drinking water contamination
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Fig. 1. Map showing the location of “Hai-myun” islands.
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Fig. 2. Location of the cases in the “Sindo™ island.

CASE 1(M,47) —%—x
CASE 2(M,50) —3L 4
CASE 3(M,54) —3L
CASE 4M,49) —17 «
CASE 5(M, 67)
CASE 6(M, 67)
CASE 7(M, 26)
CASE 8(M, 36)
CASE 9(M, 63)
CASE 10(M, 38)
CASE 11(M, 57)
CASE 12(M, 11)
CASE 13(M, 8)
CASE 14(F, 32)
86 87
11 121 2 3

Fig. 3. Chronology of the Clinical Course (Onset to Discharge “O" or Death “X”)
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1. Al E4d(Figure 3)

é}x}w&ume an dez 7R + Atk F, 1986
Q119 499 §A7} 2RSS RS A ALY, 1987
d 1198y 1988 29 Atol 79 Ry R AYslo
4 o] Apst A7), 283 19889 5€ 39l Ayt
st 19 o] Abtgt A7)t}

o]2d WA AZE Yoo HAAEZ ALE
© A7IY SEFZREH 43 AZEF Rolst QlelA
TEAETH AxA AXGE APAA] USE Y58
T Atk Axxe HaFHed /)7 =2E F A
59 7te4 94 HESE] AW At ¥lFo
2 o 1 shgAe] slatste, o] B FEAVE
A 179 ol F3 3] ggsit

198611 #alol 3% 490l % A AL Alalol
Az WAL A gow aF 29o] R Ho
2 pol FEEZ 9% FHojga Awdrh 1987d
1Y 2ga g9 29 e 59 62 LA
ol oy o] BeFZEo olE urgsh=

A ojgo] REQ HE AW FEFER B F
ik, g 73 8L AHAIZZL 23 M2 AR A
o8 Hol 3EEzZ Huyn, #a 99 10E LA
717 2xa Az 3R Jom Hol FFHEE wd
gl ¢hejnpgolA wAS g 112 EA77 S
99] olFA|7ol HAGLY EYPH FTEAIHE He A
o] gfgd Holt}. &l 12,13, 14 94 & 7HEez ¥
Exaedd FA7ECA e 9, 1089 FEA 7 2}
olg oy Egr|sle TRAL WAL & AU 1986
W 499 g 139 e 1 A 7+
o2 Hol Nz £¢¥ Aldog wawt) 19879 119
olgi o] FalF Qe FEA A% 2zt 374 (putative)
FEEZ2 e ATAHL 2 FAMA EAE S
AR

2. oIx E=A(Table 1)

A Azl A wAAYon 59 aFPYEAN
e

o Bygol Em ¥ee =¥ 5 k. MAATFE
1986\ 119& 7IEAH e FUEEL %ZH% A+
NEE AYE AR G Fuo] FE F A
Wb Agstn Qoid dA AFsta e Fuee 9
Al 904 Axol EHsIAT AFEul du| ALY ES
LM e] FEIAN FuE AXste 7t A

t}.

gege) AEAAE Fue YRt AR AxD
A Ae wshe 1 F94S AR ] ol A h(Figure
1),

FEANE AzAE 48 ATH AYE Yoy 4

Table 1. Incidence Rate by Sex by Age Group

(rate : %)
Age Male Total
group Case Base Rate Case Base Rate Case Base Rate
0-10 1 18 56 1 19 53 2 37 54

Female

20—-29 1 18 56 - 6 1 24 42
30-39 2 9 222 1 7 143 3 16 188
90-49 2 14 M43 - 10 - 2 24 83
50-59 2 3 667 1 9 111 3 12 250
60+ 1 12 83 2 11 182 3 23 130

Total 9 74 122 5 62 81 14 136 103
*Age : at death otherwise as of end of 1988
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2R dxotel Addde JFE & UL

3. X|g|&dx EA(Figure 5)

1479 #A4% 1390] ARgolM HAsGR YA
19.e shejretol A waahglc),
s9d #eMe uw gudel #x 139 11
B FFAE oL T UolA 29 e M= e
eug ol &alylt. eryjrete] FHE R TE
H4e AL, YA FUW AZe) §
3o mE drgzvloldn 1% 3WE ZolRs
19e gAgao] ALY FESEL ALt
Axue AASEe T gl A F4dol vat
o 1988 119% SHES] AFANLE AAY A
Ange) olF4Y A5gas B 47} o8 BE
<2oA ztz} 0.025 0.026 ppme FHHFHEZ ASEHY
o. e Bode] 45y 54 B o #

v
»
o
=
s
xl
s

43

w2 Ho o4 oB

27 A A7), B3] 1987 HRE 19883 Fuk7hR)
o A7) A9 H5AE0] Aeksed) fjsA 298
A A54e A48 F Atk
Eg 19879 k87 el T2 WAHATE
wse) W&ol g} 19889 119 2897 129 138
Aol AH Ay 2370 AN 23w Bl
i steste LIRSS BYSUG 3 A, 19879
149 24 F5AGAE vFste 2olFFUE ol§
st9E 67) 7H7-9) 2+ = ®ANA 45.0~1009.0 ppm
o sHEst AL Be 6 ArarEe 4y
oM ol setstEst 725 ATk Table 2).
FrdoMe edE A2e ARHoZ, 44H ¥
ol el A2e PR BAYFIL 4E FE9
setshed] 2dHQW AUE YFaE otk 19879
o wABAL 7A7F AN} BhsHAY B4
73 119 A9E AsldnE AANH 9P FE9
FEU4e ge FRBAS U

£ 41 N

sepstes} 7ol

P2 CASE 10, 12, 13, 144

OBO @
5

d® A CASE 9

CASE 7

1988

Fig. 5. View of “WON” village dipicting the cases according to two periods
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Table 2. Paraquat Test Result

(unit : ppm)

Soybean paste

Soybean sauce
N1 H N2

Household

Remark

N1 H N2

Al -

A2 0.32 0.6 0.063

A3

A4 -

A5 0.1

A6 -

A7 -

A8 45.0

A9 514 455.0
(Al0

All

Al2

Al3 241.2 131.0

Bl 1009 867.4 7145

B2 - - -

1319

2R ER

9] -
C2 0.12 0.1

265.3

051
0.92
1.33

0.68
0.12 Case 9
- Case 5, 6, 8

140.8 Case 10, 12, 13, 14

0.04 - 0.17

A : WON village,
‘N1 : National Institute of Health, November 28, 1988
H : Herbicide Laboratory, November 28, 1988

N2 : National Institute of Health, December 13, 1988
- : Negative

blank : not tested and /or not available

B : ANTAE village, C: MUNGYE village

* samples from the hougehold of case 7 and case 11 were not available.

B,

4 FH = Z=2
1988359 stojd AEs Az AP FUE %
qetzojAel seste 74 2 AHEF (X 3)S 2 1
Axolrel setFe Aol JHEAMC vlst] &3
A dFOIRASTS AANE + AR Fx-eoA 1988
d A g bt agEE 715mlE AR ¢
R 17h7s 2500miE ALgstglen AzolAe

19863, 198799l 43 FE AHESHAT AHEF di
e A3 PYFue FxAAE st AEE A
e AFg AHEFE Roln ARG gF Fu
olgl7} #ZaUY AE AMdeltt a2y F
AHE R FERAe]l A¥E FAE #

¢

1 o to ap

2
to b

AzE
AAH

FELAAE] ALET A5 FARAETt A2
Antel g @Rl oFe seFHeEr) FEHUAd
E Aol ZAst 2 o $4d4e geFHed e

4 2 oo oux Mo
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B 3 stew AR, SAE, dokE 88 HeltE 7 ¥ AU
TE N N AAHA(H) A zA] AHE-(ml) L] BT
=49 AR A g | 793 | A8% | AnF | (e
303 837 23,230
4
2|13 30 15,480 - 8,100 7,150 950 9
A = | g
c‘)}
Y 53 7,750 - 2,500 2,500 0 1
AT 53 176 79,920 70,645 1,200 750 450 4
Hobe 17 69 6,500 7,400 900 600 300 2
A3 98 Fohd F AW R, B 59 s 5 PEFE Sor AGFh AA, 4d-FFF) B
E 29 o3 $%02 FFHY 2d%EE ol Ast: H4FIe g sFRHeT AW F A
e BASS TAATI 2R FFoldun & (W.H.O, 1984). #4, te] 25 #HREg, Ao
B Z2e H443E $8ss 3P0 Uvk(Higenbottam
et al, 1979).
N&E 9 walel MygAZlE RN ARL FEF 1-3Y9),
A7 AR 2UFRE, 75N E 3-5URE o
stebstes 3R A$ 6gm ol4S Heow Aw  ehte o] Ywryolt spgde] vehde A7lE o
3HA v AAe 2 gmAS9 AFo] X 4?} sbHl  &lch(Galloway et al, 1972 ; Mc Donagh et al, 1970 ;
10~20gme HWIE 4 AS7h ATHW.H.O, 1984). EAAEZ, 1982).

FEAEY A geiFES] 2y FE Q 3=t
AqEFG dlf Fadth & HAL 4BAIZEIWe H
AEe 47 343 HolxA g3 gAY} e
2 A 1mgold Ag=HY o 9glol AbgsiAl €oh
BFE=9 A HAAF 4220 20mg/], 6212 0.
6mg /1 10~17t9) 03mg /1, 16417kl 0.16 mg /1, 244
ZE 01mg/l o]deld mE At ®3, 15A1F
2% AAAEFTT7E 03mg/lo]dold BE Alubgich
EE, 1AE 8% deEtsteEsErt 0.3mg/loldelH

Ago] BAYel 2% Abggch(Proudfoot et al, 1979
: Bismuth et al, 1982).
FEAMEE AZEA 482 UE & ded A

%}*,j A AA (fulminant) 3
ol o3 FAHNE,

&40l 946}04 1-

2% 0
=0

oz BFHAT YA
rdh, A, ARA g
°1LH°II AgsA B,
Ao =
CEREEL

*é
ol A AnE

749
27

EZ2710E 7#xFzY 2 @”—rﬂ«]
HEdd o) o] B, 1-257F F4
o FuA HA @ HEY FIMEZA
dojut, HE] w7ty AN Rt Ao

Ahzkog WAE A A AQIAZ

9
3%
H 8lo])
w3 7}
Y
F2 P23 F#(adult respiratory distress syndrome)i} &
Avet A& BQlv}(Fisher et al, 1971 ; Copland et al.,
1974 ; Vaziri et al, 1979). HJl detzte 27 g
sxro 508 ¢ ¥oe B I(Raffin et al, 1978)&
HHEFEA FE £48 % sl vz AYE
st Ak He] &471-8L superoxideo] 93t Zlo]
e =97 U(Clement et al, 1970 ; Autor, 1974),
st E SR 28 IFITA FaFdrt 23] #H
&40 2@ty wagEa dow(Fisher et al, 1973
: Saltzman et al, 1973), 449 Sdxe g 24 3=
Aol & &7} QrHRhodes et al, 1976).

AgepAES] ZAAFTA 98 FRHe

Aol F

ol&

AL

ias
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A wF, WRY EE g, 889 5F,
=l 3%6& 7S Sold(W.H.O, 1984), 3%
g2 =9 ail% gt dAIES ~"l7l—§—°ﬂ HEG
o] = TLVRD *e FFolu 3F7E 59
ST = %L« A2 =28 49 ol/Lb} 7 7]
2o (Wojeck et al, 1983), AA= FAoZ el
olex HeEtFEY JFL A FAE £ Ak @
drzel A¢ ANEre AL WA 5 %?M
A9 RN fdAg ARFEFHOR JUF 3
& 1988 8¥'d HAMG 49 AFlAM 0.3ppm9 »}E}
FE7 AZHAARE A, B4R YA T Y
Aol Zutgt 7tgstell Bxbe] Fdolu} xAeA shetst
EE 43 F9dAe Raoy ded ddad ¥
g7 AR ARFE T F5P0 5
Holtt,
gaFeFEdel F2E AF AxoAe ZE #
Z

o] %
29 28 o Hm A2 ol 1Y W7 A+
pe]
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