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=ABSTRACT=

Health complaints among vinylhouse workers in Sungioo county, Kyungpook provinee led
to the investigation of heavy metal levels of atr, soil and humans as well as physical condifions
of the vinylhouse,

The average temnperature and humidity inside the vinyihouse were 8 higher and 10% point
lower, respectively, as compared to the outside. While discomfort index({D, [} outside was
pleasant fevel(69.2), D, 1. inside was B2 at which point 10022 of people feels discomfort.

Cadrmium concentration of soils inside the vinylhouse{(.116 mg /kg! was L8 times higher

than the soils outside. Arsenic cancentratinn nf sotls inside the vinvlihouse (4 887 mg Fkg) was

only slightly higher than the soils cutside(4. 182 myg /kgl. However, both heavy metal
congentrations detected in soils inside or outside the vinyihouse were within the normal rangs,
Analysis of 10 aer samples taken inside the vinvlhouse shewed that only one sample had 2

cadmium concentration above the detectable fevel and the rest of samples were below the de-

tevtalie levels,

While there were no difference of arsenic concentrations in urine hetween male and fe-

roale, cadrium concentrations in urine samples of female (3.31 ug /1) was slightly higher than

Key words © vinvlhouse, farmer, cadmium, arsenic



male(2.38 ug /1), Age-dependent increases of cadmiurm concentrations in urine samples were

also observed, However, there was no concentration difference of these heavy metals in urine

between vinylhouse workers and non-vinvlhouse workers, Urine concentrations of cadmium

and arsenic detected from vinylhouse workers or non-vinylhouse workers were witlin e uor-

rmal range.

The present study represents a firsi attempt to evaluate physicai and environmental risk

factors of the vinylhouse affecting the vinylhouse farmer's health, The study revealed that,

while physical conditions of the vinylhouse such as temperature and humidity are the possible

factors associated with the farmer’s complaints, eavironmental contamination as judged from

heavy metal levels in soil, air and humans is not a risk factor contributing to the vinylhouse

farmer’s heaith problem,

vlgshen pald Ayl gpedde] 2§
o] Frieh gon, SPlAgsFe] gk A4
e WE oEm e ABESG ER now
HeRE AlE FUHE Faeich aelg alds}
F2& QuEdge] 9F, $5, AAAY § 2
T ARTEE Thdte AlgEe] Yol upda)
S22 oM FAIY S She Ale] By A7
7 elle doFle o) oldx] fulehe Abg
of @l gl

Lohy ol ete] LR a7} 4
o i, ?}7}7! Ty gon, o
A o, Az, MRS 08 SHEAE
itpEoa] Algas HH.}.! t} &lafef ]
Aol vl & + vk B3] peore] Fe oJural
L& Bty LHOE»‘“? ‘“’”’l i B
ZE =9 Aoz dedal AcHLindquist,
1987) R }féﬁ%cﬂ ﬁ?f"‘ Fefoll =&
= e Afo] gkl g
Lé ..... ":V“”h_ 1OBH, Bpboll A &l ot
o w&d ol TlhE 63 2] A A{;zlo}}y} =
e Kundiev, 1986), 59k widapt ol 2
ool Bl oA Eo) fé,,ﬁz% [IR=U Bt «?%ﬂ
EoaEbel ¥ & Aoy dadc sz
;EL_;:L il e kot g E S s g
s ﬂu HER S 28 e d poruR
o HH08 99 BEYedE PS4 9,

mlkﬁ"}u%_;.gl Lg_.gmbz Hel wlHl g 3 zholv

u] S

e‘LE

Ay
Qo #H % ’53«?1"3 }
& Ve "'"?w . iﬁ}‘” Eﬂ }"“’—"* A} A
HAlE of Qv WA aR, 8
Egso] 3lof %J;’*W ¢l
15 Hed. B8 dERme A
I Eavy EE@EIM A e Goyer,

]
£
i

s omin el By
Egulol glod EE dagme
A8 PR e A9 1500me ke }"‘_ i

2 ehdx gl Goyer, 10‘33}
Anderson® Hahlim(1981) 2] 1542 2ale] &)
ahl MR AR B %LTO*I Fhri el g

Z(ng /}gg""‘ e

A
il Frbe o), slege] B E01S e s
Enaole Euo g g # Mslw 01~0
2ug®) 1= B0l & %}#{Q(Eimder . 19835, =
AEREA SFAA Aol W dwE, A A

of & doan, sl ol Hhdla) 7ed alel
oher delzAA Hob v AdH ot AnAy
o] 2l Hew HusvHSorahand Wat
erhouse, 1983,
mEpA] B o uy z

B w sle B b4 Bofl 2]d Bordo] gl
H TN A5E SATS B wd s
Eap R ""”‘50} olE Fd&d 22 Y= 8 4

fehedl o HA g T

— 154 —



9%3 HErE =4
B

21 16?,“@_“1, 3’4%113‘:1% 2HE Hdren
%ﬁ ‘a. T1 {‘UI” i
G SR R0, 6;‘&? u% o A whsivh

2. EgE EY| EEMS e By

ERELE GRS udel e ;

3
YR gkt elubxa 307a0Ad 2 aosle] i

BE& A a2 EE2e 7 ad s e 4
Somelbth A s&eme €28 29 A3vx
Wem Zlol2 s Hale] o] 8 BdatAd g¢ery
v,

FHEEE vl MSAARY Ael Frlagr]
{personal air sampler ) & o] &3] 10702} v
g B g;ﬂ Kb 22 Bl 9;;‘{5% } Do @ g E_;ﬁ
Gafofad © & 5alzba} 841 7h 5 b A W& Felw
HE 28 59k 97 2@ = 2 449 7
EE PNE 833 vy 3“33"???:? &3 el
(1ge6] A 3% A1 g ot A8y 2 A 48
gl gnled 2l &8 Y459 Fxo
{Varian spectra 30) 2 #4239 ),

3 AHZIAL CHARR} M

HAAEe A5 67 Bidsae, Mgy &
e, W, A, AR 1AEe 1
AR g et pyel FAbate 404 o

# 1

930 278 +3.03

14 : 00 34.0£3.80

B _1j D) ‘3(3(3*‘“: ”w
3 i 305+410

o] MyaAh d AEs s v §2
2)

Bl e

A AR ok g s A
Wl dubgylel 47t H!f}-&%‘r i
a1, b Repe) PRlE shedl y el Fabsha
slof Az HFHE APES 1B Y
23 E REE 4% o 40 & Fagle
A B AHAHE FeaY &
718 whe] A AR obyl A 2 S woke
A Bk wE a0l SEE /e, h-
#o FRE 2/ 0 WIS GYAR s, v
2o Aen m{};@w @}};}, /}*ﬂ;? f‘g?’”

er, 1591).

4. BAEA

EE ZARML SPSE /fFCné»‘Jzé {}i Zpo
WE ol g8 AN A3 pilel 0051
r;} »&}.gm g% %w/g ,zng 5] Q;&é@g cx?}_-_ /é{‘}ﬁ gfg A—i }
W

m & A

199351 99 [ A 9 149714 1448 Alelo)
1670 vl 820 9tz o] 2v8 By 3
2 B A Yo T = W WAL I0TE
X spRel 2243500l vla 8“(3 A

b= L}E%L%M%(;M} 58 £n&d %f“r s
40(‘7% HiE wE gt $59 ”577‘“ vy b5

2 iRl 64.7% A 95e] 75 5% T} ok 10,
8% point B Aoz JElHE 2 A

TE wdER s R Hio] 82.0043.79, ¢
Fite] 69.64 446284 U7} R E 2),

(5997 1909 09 19~99 1490)
T I TTY T
17.Ex32 o
25.2:43.5 8.8
22.8+3.03 7.2
2222356 83




2 WHESS Y R R SR(%)9 Wi 0 LEYA
23 A0 M 5hg o gy mgaes 9y Yol ol
9:3 66.5+7.13 774+ 691 ~10.9
14 1 00 61.147.47 GE.24 1002 7.1
750 67.148.17 80.94 £.67 13,8
% @ 64747 83 755+ 958 0.8
o3 HEERS A U u o e Bulnae] B oW T
=y A 7 ket L CE TEEE &
9:30 78.40+8.62 64.3627.72 14.04
14000 85.96+6.87 73.0046.57 12,96
17530 81.64+7.34 71.56+5.72 10.08
7 @ 82.00:£3.79  60.64%1.62 12.36
FIEEHT s R dubeRel B Fe] & dAab: 263+1.7%e/ 0. BEdAE 20840
e FE S ) vlae A HdES AU 2/ 02 HEARTe] ezt 1 gkt u)
Hrioke] 488241 0%me /kg‘f’ 24 dubEA URe A Ao ohel 248 dvl, S}
2 4182+ 1750mg /kg Tt BUATHPO.005), 2 Wdaes AulE e 0504162 /0, U
FEEL WdEes WREDC] 0.11640.043  vHET 2804 1.86kg/ 0 c22l W | EAR 3 v
mg /kgdldl et debEAls 006720230 WIS WWETE 2001+2 2%6ug/ 0, YibE
mg kgl wA] Bleab el Uine] Byl ¢l 3154210/ 0 2 Anbsvle Bty o
Lesivt waer(pd.01), vidst~ e 37 e E 5).
ol FEEE W0 vdshgs B8 oA Yog lAagE kR HaElo] dge weon
el HEw 53 S8 dE pleln, ¥as 2 2ApdgREE gy 0? ol A o
17He EE2AM 0.069 e /w7t HESHNHE T oorE Aol wE g VLTS B
43, [ b “"Hi\}% AR 163121520/ €,
=E ovde Al R vldebe s Aw Bl ERE A+ 1048 /¢ 8A HE AT
Eylo] mwz:zmwsa YHbEwl 2004204 9F7 1 w;;z; HPE Bk Al vl o) vl 4 ¢
pg/ O EM B AR Ul ¥ Aol gl BE 81266k /0, ?j? S 16844
R g B3 #lfel ol HYU5EE w7l 24/ 02A dubyvis gE3e] ey
2ge wEE FOod g B da, & oo g, S48 0480 S vjda

4 S0 Hd s g AR B 9 W BdERs U B (842500 8] An !
GIEGEEE I o
i i s = H| =
U a2 0 BEokimg Fked 0.11620,043* 4 88741 032°
Wb A Eok(mg Ske) 0.0R7 +0 0173 118241750
Bl sh g A 0 7 (mg Ske) 72 F o #" 0.060
* p0.05(YvkEA E9 ) vl a)
OO BE R 1A HReAT HER R

156 —



Es5 42 E9 45 =% A B UERGg/ )
R e IEEE g oA
Toowda g & 2.50£1.62 2914296 2814216
W ¥ o % 28£+E 8 7 7771?.1?3&2.19 “%9*‘5
oy £l 2,63+ 1.73 2.98+2.23 2.87%2.12
Lo FA R ANE AN AR = vInY A D/ )
¥ a‘»m e ffij; éHxE» 4 ﬁ%@w} # A
Hl g ek § & 14.62£13.00% 14.96412.18 14.84 412,66
o W oE 4 20,68:+19.23 1377+ 7.88  16.84+14.24
@ 7 16.31 1520 14,44 £10.48 15,55 13.26
S AWMEUE 49721218/ 2, d9ET 542206/ £, YU FEUL 2860180/ LS
£ A3T77+7 B8R /0w A, Ao s AdelEyl Al el wlde] S nlgab s 2RL42
of ofzt 1 otk #iiHE Hala FTolez vlYE 06/ €, YubEylS 2865185 / %?‘A?
90 Avieviel wii PEDE 1462413 23 uAe 4oy vldstes gyl 14
UgdBrg /8, AEEVE 2088E108%e/ 0E 2+119e /0, YerEw e 1&53&;4.36,1

A Qs Aol WA o gl 4eH9

H{p005) (X 6),

e

@LEQ L
& mlma Ao

g

JR Y

2724200 g/ L EA

BT (pdd.a5),
IS I Ve
?zﬂwﬁ,ag ‘H:J;%z Hgel 3y 7o
}4,99112,?9@;’ ¢ édﬂ o wskoh FegE
Aol 3l dAAE pHEEZ O] e 2

g/ 02 wdaSL Ayl 28H WA,
@G?é}a Agol gl g 4E FaEEe U

75_1!%. 452:%&% 7&5’; r}‘i (,}0 A ggﬂg._w_m ......
4005269 /€, UVEY 3824276/ L 2

A geteyly] dedrel god, Blae 2%
uid sh s ARl & 109011438/ 0, ?3
yhevlE N 502165000/ 08 Yubenie]
kol ¢ “}9&’5%(&;

o) oz F AFFS HAnB 3
A Z.Bé%iiﬁﬁ;zgfﬁ, aa»s}-g:_« 3.31 42,464

Jw. A7) ] Bekin(pd0.05), e %*—?—
Pl 151041400/ 0 21, oAb |

#, At Ay diderds Awieue o ‘i}aﬁ .‘12 STem /£ 2 ohubah 2kt o} whalv ”
H7owH gAY R Ut s @?@“iﬁ A FIIE W wlAe] %3“&1‘ féé‘%{;igfm
%“?’3 A 3 ®EER EE Hmiuw e
2l & g B T itz aszeilel
Yy A 2E6+1.89 16.333:14.36
% A 2.7242 01 14.99+1279
uld e 4,005 2,60 1090+ 14.33
i E & itz Bk 382276 21.50+18.51
g A 3 EAED BRF 17714+1633
*p0.0G(FHHEE FE U] gl vm)

- 157 —



Sog AESS vEse A Aol el whit v APYWR LS R W Ul dEye B
ek WA, kel I widel e Augle] M A vheEel A 3 olahy e 2001
THoF R 2322152 /0, Gl EUE 22%ug /0, A0~ UM TR 2424155/ 0.
504153/ 05, 28 BlAas Aew uids; %()Ai‘s)»agf\i‘;w—wm- Mg /0, ZLEVEE G0
2 el E U 1393211420 / &, HebER o4 & 3202221 /L E W0 ——“*’—-%W%
O 101783 /0 EA el Fa oyl a}gn?%i:af s sk olof wha) w4

of v} Waket ofxbe] 74 Bidaben Ay Han 394 ofsk T8 806 L1088 S L, 40
W) Sty PEEE 52§+7’1pngﬁ AWhs Al~494) S8 135021068 pg /€, 504 594
S 3404235 /£ 0128w, Bl vid sl 12 155041120 4/ 8, 283 604 ol &
e Al e Ew-ﬂ%os awawg 590 /8 2149041619 42/ 0 2 Aol Fohglel uh)
A, YubEnl 66741332/ 02 2% 4 Sriste S Helal @ra 9.
el fegl 03 ET v gUrHIE 8

E“wl

4 THER o2 B B s

o4 A Bl S 2324150 13.93+11.47
2wkl =} 2.50+1.53 17.00+17.54

& A 2384 1.5 1510+ 1401

ujd & 3.71+251 15.58+13.50

o 7} Yutiga 3.49:42.35 16.67+10.32
g A 39 +2.46 1595+ 12.57

2 S A= % gl oA
< 3 L1293 T qaseiises
AL~ 49 2 12+§ 3 13,50+ 10,68
5059 3.00+2.21% 1550+ 11.27
= 3.80£221% 14,90 16,19

* K0.05(4040 014 494 18 dE F 3 =)

Nz # HE soked, o) Ae YHHOR B L
= oy, o2 BYNSqoE BAAL o

c}i

el 2% dtolrp 57 ol4beld £9A B olne A W 60, IR H9E g2uA
7 BE%": ol &t LA el 7 o AR v E%_‘ff d HA S AR E 2o BE f% e I T b
O (PR o W B, 19810, B R b AR glRE o) of el g E v

i

Alq“

*% Aap ddahe s gl 21y g QM%QW Wik Al zz?%‘? Bt a4 3z e e
8 olde g el A8 alygEte s 4908 4 ogleg, awysg 7 cfc?cif’f A,
L 2ol ;}om Aol A AN A Bl E 7h01d whgme] AV Bl BAAE, 7900y wE
@ i e e S A s Holth Apghgo] —‘kﬁ%{%% F AN 28 80 o ol

e B e s 10% point B 70E H8A =y ReE Peld okl



SR PR SRt R R
R EE R

THE, 1980).
v st B S i
Hl s B w”% lch wEka *5&“ g #E
waeg 2] an B At 2 e el ol
oF & ﬁ%o}{'}
vt e o e D Fitels g A
“dof RRET MR ¥ ¥ 18§
M&?%ﬁ of vhgAdel gl
s 2Fol L%H; Arg Rstd vt
% R EA S 2
Zo] Sy Agolc{Ecobichon,
‘i o TR 71 W FoiEe oy
g sk, §riAA e e 2
% ghzb 7zt v gol 2Alete A w
2 gleo] & Aojg By o Y, oulEg 8
WH}\}'Q%}}‘ = A Aol m}‘;«‘x}ﬁfl A B R E)
H RYhE E7E 9 2le AR gn ot
Aeste] Beok 7] d 2ARY Ak
Lgo AER HAoth

e
sk &y
]

Blee £58 oA Pa47 02 &5
B, FtEEE Q1A RS Y saAE ol %

@ HE o) B Edue A08 deid 2l
i e

A2

HoEgelA gated, B8 SfEEE SR
gLt S LE & A/‘?C’Wi vl H AREE e A

2are Az we Aol ot vie %
AL (71578, 1908) 9 V& SEolgEh 2

= ‘—ir v apg 2
¥ EaEE] w2 HE

Wiela w9 vlset 9E
rEl ke 2L 7B O
§ﬁ~‘; #yk ofuizt L%“ FoIREY BA e
2 H5Ae AN Adn B pel s
B BYE Helw ”}‘3% HEY L o
B B4R uhdahts Y B F5E
HEko] A e 733&‘:’" Hulb ool vl vy
f?}“?"" ’%? ’ié? ‘7%??%‘:’ Ezrh E9 v vhEg

E e
"i_’éw’zﬁ\{

TF/E ix ?}/%3 %"? %7?@"@
oAb e Des wy sk A
@ AAE ool o]l Xﬂ}oﬁ’? ?
o] Alfzlm ol: zlog leld

Dioxin T3} 3+ AZxA 92 § 5% 52“%3%—%’1‘”%

g AR Had o Yaso

S} ols WA H

Hluahe A g 271 vla degd WHO

P AR AR =22 3YF HERAN
L} 0089 1 ARE B gelue v H{WHO,
1081), o1 SRR A0S EPA)e) 2447 4
w7 EA #EH 0l /o (EPA, 1587)
srbe o8 ViR E A0I% ol LR Het
@ E W wrle Al E o] Bl of
) s9Ee] A g deg g A
GurE o g olF F549 F/1% {vapor press
ure} 2 712G ¢ @] o moke]
ol Hiadel & ol ed 3l
sgol ek (g Hash des Yo

B4 W s ww HEHE g F
A st AE o] A4S opuligley, ofg 1W
o] HlAFe] 114,/ 8 A Bl & 2 By
""2”??1? AEEe Aol
viH AR A Qe Riiele B2EE e ey
o tEge] nd =
4, 4o HeH (
¢l SR HH F
gt dsh, wag fé»} 0%1&: @
lubleyio] wldEl g s Alrvivc) 08 &
%’" 3%‘%95 ’§ &‘7% L}%‘%z% 7}“‘3{"'@ ”6;“’(“"{1"
o p7} AR, FobE AN S FYol gl 7
of 9y FETF U 37 ?—%%”’f vl g2
Aol delr T 05 RN U,

B ozald Fulgd oy 2 F
5 g dadel ¢ E’é of w2t ¢ 4
ojch B8 sl g2 deash gy gl 9
ab, AFEAEA "ifff% hi %’M’r? gyl Bl
T8 shtold, miarof At gy Sl dgad
el 29t Algrge] s e (Waalkes &,
1989, Fehvhebol e dg M W s S b
8= FEafolvt, fEje] HWEu T FFH A8
selzbg mel @ o, ol mabed A b syl
et 91l 7REH ahu -af Aide] g
S o XA A FHE

i A S
e t}',
2

Mg g Ra e A
7}
ol

i

/g,

!

3 o

A
P

i

"r‘{ofﬁﬁ

s

;5} 1 el 9
of iy el & s
Byt vhE B ) 9l

A e
BEYE v FY4 STLR

e

0
‘~f‘n

3, A

H

wg o

b Al o
Rl doH fa 3
ol fafagle
dofal dasl

Hle

?m...‘

LB
o
EF

159



V. ®% 1 8 #

PiEE, B, ol WS B Aol FFEUY
ftoluroldrsl SASSWE A4F, 190
14

b, # A ARRE, 1980, % 156

o] 54, uld abg 2 i gial

‘i}"’a} g, 43

wriel A EAr B ag HAL199, st

REEWT, EW S Bl SHEE B
14981, # 123124

Anderson A, Hahlin M. Cadmium effects from
phosphorous fertilization i field exporimoenta,
Swed FAgricRes 1981 011 : 2

Haselt RC. Biological monitoring methods for in-

dustrial chemicals, Biomedical Pub Davis, Cal
ifornia. 1980, pp 141-148

Ecobichon DI, Toxic effects of pesticide. In (as-
arett and Doull's Toxicology, Armdur MO, Doul
1], Klassen CI eds. Pergamon Press, N ¥,
1991, pp. 570

Flinder CG, Kiellstrom T, Lind B, Linnpman L, Pis.
calor M, Sundstedt K. Cadminm exposire
from smioking cigareties, Yariation with time
arnd country where purchased. Environ Ees
1683 032 26277

EPA Special report on ingested inorganic arsenic
Skin cancer and nutritional essentiadity,
Risk assessment from U, 8 EPA, Washin-
gton, I, C., 1987
Gover, Ra, Toxic effects of metals, In ; Casarett
Amdur WO, Doull 1,
Klassen CD eds. Pergarnon Press, NOY. 1991,
PR, H29-638
Rundiev Y1, Specific features of the changes
the health status of fermale workers exposed to

and Doulls Toxicology.

pesticide in greenhouse, Towcol Leit 1986, 33
: B5-89

Lindouist RK, Airborn and surface residues of per
methrin after high and low vohume application
in greenhouse, | Environ Sci Health, 1987
B22 1517

Nogawa K, Kobayashi E, Honda R, A study of re
ationship between cadrium concentrations in
urnine and renal effects of cadmium Environ
Health Perspect 1079 28 0 161-168

Sorahan T, Waterhouse JA. Mortality study of nic-
el cadrium battery workers by the method
of regression model in the life tables, By | lod
Med 1983 © 40 © 200300

Waalkes MP, Perantoni A, Rebm 8, Tissue sus-
ceptibility factors in cadmium carcinogenesis,
Biol Trace Elem Res 1082 0 71 0 483,490

WHO, Envirommental health oriferia, 19, Arsenic,
World Health Organization, Geneva, 1981

— 160 —





