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Distribution of Organochlorines and PCB Congeners in
Korean Adipose Tissue, Liver and Whole Blood

Young Chan Yoo, Sang Ki Lee, Ki Wook Kim, Soo Yeun Lee, Ja Youl Yang,
Youn Shin Kim*, Seung Min Oh**, Kyu Hyuck Chung**
National Institute of Scientific Investigation, Seoul, 158-707, Korea
*National Institute of Scientific Investigation, Western District, Jangsung, 515-821, Korea
**College of Pharmacy, SungKyunKwan University, Suwon, 440-746, Korea

Abstract — Persistent organochlorine pesticides and polychlorinated biphenyls (PCBs) have been used intensively in agri-
culture or industry for a long time. The occurrence of organochlorine pesticides and PCBs in the environment and sub-
sequently in parts of the food chain, resulting in the intake of these compounds by man and animal. The measure of the
levels of organochlorine pesticides and PCBs in tissues or blood of human populations are good markers in determining the
extent of exposure and in the evaluating the hazards. So, most countriess have conducted initial monitoring programs to
determine organochlorine pesticides and PCBs in human tissues. But a few report has been presented in Korea. In this
study, o-BHC, B-BHC, y-BHC, 8-BHC, p,p-DDT, p,p- DDD, p,p-DDE, endrin, dieldein, aldrin and 7 marker PCBs (28, 52,
101, 118, 138, 153, 180) were determined in human blood, adipose tissue and liver tissues collected at autopsy of 10 men
and 10 women, 13-79 year of age. Significant differences in the levels of organochlorine pesticides and PCBs between dis-
tricts where they had lived were found in the following chemicals : total PCB in the blood : $-BHC, total BHC, p,p'-DDE
and total DDT in the adipose tissue : p,p'-DDE, total DDT and PCB 118 in the liver. No significant difference was found
in the levels of organochlorine pesticides and PCBs between sexes and ages. Though the levels of organochiorine pesticides
and PCBs were relatively lower than that of other countries, we could know that organochlorine pesticides and PCBs have
been widely distributed in Korean human body.

Keywords [] PCB congeners, Organochlorines, Human tissues, Korean, GC/ECD
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E3 QAR §7)94AFS ¥ gis A7dAn B E 3 sl FRHh & A7)2F ok 5 g8 AEs] o},
an5o] ! p T AY = AF n-hexane® & AAF £75 40 ml @ F5AES F 10 g
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T UE =0 marker compound® A}£-E = 771¢) PCB
congener(IUPAC nos. 28, 52, 101, 118, 138, 153, 180) ¢l
RIS Ao RA A, 44, A9 P 54 4
AR, o5 hEulA FhELel tha wEBIY 72AE
£ AFsi, A8l 55 BT AR FHo E5E F

2} golt},
ME Ry

Alze) 3

20014 5878 33 108704 A A3} T HolM
SRIEpALAT ol P AR T Y AR e o
=29 AF0] HA & A7 9 1074 F2078 FHA=
At QAFAE 7GR Az, 3 9 EelE A
33k AR BV -20°ColA Baatas Aol ARl
o AAHE 7 A2 9, AP BEE Table 7 2o, A
Fe 13~794 HARom, B 47.941°10ck

Aot U HEE

o-BHC, B-BHC, y-BHC, 6-BHC, p,p-DDT, p,p-DDD, p,p™-
DDE, endrin, dieldein & aldrin 5 1059 #71d4A% &<
¥FF2 Dr. Ehrenstorfer GmbHARS] #]|E-2,, PCB congener
(28, 52, 101, 118, 138, 153 ¥ 180)°] ¥FE Chem Service
AYe) 100 pgml EF§UT EQEOIE Tste] A aiRon,
n-hexane, acetonitrile, ether 59 F7]&= AHsdEd g
AlekE 71el Aok Al EFAleRS ARSI

M=o Hx2| A 53
M B2 AEEH S liquid-liquid extraction ¥ column

chromatography 2 ©]8-3 AR 0l QJido] QJPA|EY . F5)10

Table I - Distribution of age and gender of individual subjects

Age group Female Male Total
Teens - 1 1
Twenties 2 - 2
Thirties 1 3 4
Forties 3 1 4
Fifties 1 - 1
Over Sixties 3 5 8

Total 10 10 20

< 718 & 3EAVe|AR fAs)sitt 3] #A3E v
n-hexane 50 mig 7}ste] AWAIES FE3th o] 228 33
YHE3It}. n-Hexane F292 vig] #AIE 4uglEs 5532~
el &713 30°C olatelld] Sullg &A3] AAT $ FAE &
Aated A5 FARR gl A AkEdth T -
hexane 15 m/°l] §33 ¥ n-hexane¥3} acetonitrile 30 miE
7¥ste] 1087 AFsHA 283 F acetonitriledS #8H1L n-
hexaneZ& n-hexaneX¥3} acetonitrile 30 mE 93 T3 *
& 23] ©f WE3IT) Acetonitrile®S &3t Uhe 2% NaClé
A 500 m/ ¥ n-hexane 100 miE 7151 2083t 2Esle] 23
F238t}, n-Hexanem2 2% NaCl£<% 100 m! RO 23] A
el T ERS 718le] BrAIZ] ThE rotary evaporator
oA oF 5 m} B w7hx] 30°C oltol|A FEJch FEHEAL
florisitZ&(do] 30 cm, W 2.2 cm®] I =2rFER florisil 20
g% n-hexane? 08 ZA%ty ALl FFAHIES oF 8 g&
gl Yt 9 5 ml olete] FFOE YslkleE 75
< Z2A%) 27)= n-hexane 5 mi RO FE 23] M&skd 2z} A
2B ZHdo]] A} FUH), 2L 15% ether § n-hexane
300 miE §23t7 8292 rotary evaporatorollA] 30°C ©]&}
o4 ‘5%3c}. n-Hexane 5 miE 713810 5TAE 438t o)
T FEAE LS vt AHAES Ealsit) Bag o2
2,500 rpmellA] YR thy BuliS-2 FHEir}, ghelof oA
n-hexane 5 miE 718t & FAZ2E 28] o ¥HESC) 4uE
2§35k o 30°C ol5loliA F&3h EaleZ A2 T4 silica
gelZ=(do] 30 cm, W3 2.2 cm® A2vtER silica gel 10
g n-hexane¥ 02 FAst3 A5l FFIAIES oF 8 g&
Yo o3 278 nhexane 100 miZ F3)ell FYsto] £ 3
m/ ©|3te] FFOE Yt EE F&5E 2H%T. 7] n-
hexane 5 ml ¥ o2 23] Aj&3lo] 7t AHdg Zgho Az} F
olstt}, LS 15% ether 3% n-hexane 300 m/2 £&3t1
LZ2MO. rotary evaporatorolld] 30°C o]3tell =31 o} )
FEFEN 1 moll g5t 12 1 wE GC/ECDe FU3ht.

XWX _ A hzze oF 3 g& J&s] #3519 n-hexane 20
miE 713 o WA E AFEs S[RHENA 2087 &
F ke ¥7}7] s E3)0] n-hexane 10 miE 715k W
Z}7) YRS AojFr), W43 n-hexaned & FAIS 4uE F
EZekrgo] vt AgEA AR n-hexane 20 miE 715t
o n-hexane?o] IS =2 kS w7 FYXRAE 23] o4t
FE3T} LSS ] AAT ¥ FAE
ARl elete] AteE ARt 1 014
9] A=l @ A7 T3t

ol — HHE oF 10 g& &3] F3lod n-hexane 50 mi= 7t
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EFES9%9| =X -«BHC, B-BHC, y-BHC, 6-BHC, pp-
DDT, p,p-DDD, p,p-DDE, endrin, dieldein ¥ aldrins 10%<]
F719 24T 5 5259 752 PCB congener(28, 52, 101,
113138, 153 ¥ 180)EFES - B8 &3] 1 mg/

m] EFANE ZAS 2EISE WFBEEAS AMESH
of ZFAIA S ZE 34 sle] 0.00625, 0.0125, 0.025, 0.05, 0.1 %
0.2t pg/mie} EFENE 2AET. WH-EEEHLS mirex %
PCB congener 204Z acetoneol] £33t 0.1 pg/ml 52 =
AHg: & ARSI

ZHepdo| =Y - ¥F8-4S DB-5 columnollA] AAEZEAE
7]7- A28 gas chromatographoll 1 wl 5918}, GCY S %
> x F73IsAct.
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5 columne]] 9]¢ P Z YEREH 93] A=)

o|uf AM-E gas chromatograph®] 27L& o2} 2t}

[GC &1

:C : Varian star 3400cx

Cetector : ECD (®Ni)

Ir jector temperature : 280°C
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Cetector temperature : 300°C
Column temperature :
DB-1(30 mXx0.25 mm, film thickness 0.25 pm)
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Fig. 1 - Gas chromatograms of organochlorine pesticides and PCB
congeners standard (A) and adipose tissue extract (B).
(DB-5 column)
1. o-BHC, 2. B-BHC, 3. v-BHC, 4. 8-BHC, 5. PCB 28
6. PCB 52, 7. Aldrin, 8. PCB 101, 9. p,p"-DDE, 10. Dieldrin
11. Endrin, 12. PCB 118, 13. p,p-DDD, 14. PCB 153,
15. p,p-DDT, 16. PCB 138, 17. PCB 204(5), 18. PCB 180,
19. Mirex(IS)



250 9% - oV - A

52k9 PCB congener?] 31488 A3 Folo}. 37194
zﬂl% FF 35E&2 FNA 65.5%(aldrin) ~106.0%(o-
BHC), A@z2oX 71.2%(aldrin)~ 114.0%(0-BHC), & lel]
A 65.4%(aldrin)~92.3%(p,p-DDD)E e} S w, PCB
congener= 7HaollA 71.6%(101)~101.8%(118), A% 2 o]
A 72.8%(180)~ 96.0%(118), Aol 67.3%(101)~107.2%
(118)F <ks3igict.

7192518 52 % PCB congener2| &2

A2 AA T acetoneoll <) 0.1 ug/mi2) mirex 2L PCB
congener 204 §N 0 F L35t] GC/ECD| =38t 7713
2AI59} PCB congener?] 335 SAs3ict. 52912 A9
AlRE M73}o] acetoneol| B3% - GC/ECDo 48 23
2= A)FelA mirex 2! PCB congener 2047} EAI5HA] o
213t % mirex®} PCB congener 2045 WH-BEFgN0Z A}

Table II - Concentration of organochlorine pesticides (ug/g extracted fat basis) in blood according to the sex and district

Blood

Pesticide -
Sex Fre. Mean * SD Range N | Dis. Fre. Mean * SD Range N
M 0% ND ND 10 S 0% ND ND 10
a-BHC F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 10% 0.0335 = 0.1059 ND~0.3349 10 S 20% 0.0563 * 0.1214 ND~0.3349 10
B-BHC F 10%  0.0228 * 0.0722 ND~0.2283 10 C 0% ND ND 10
T 10% 0.0282 £ 0.0884 ND~0.3349 20 T 10% 0.0282 = 0.0884 ND~0.3349 20
M 0% ND ND 10 S 0% ND ND 10
v-BHC F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 0% ND ND 10 S 0% ND ND 10
8-BHC F 0% - ND ND 10 C 0% ND ND 10
T 0% = ND ND 20 T 0% ND ND 20
M 0.0335 = 0.1059 ND~0.3349 10 S 0.0563 = 0.1214 ND~0.3349 10
Z-BHC F 0.0228 = 0.0722 ND~0.2283 10 C ND ND 10
T 0.0282 * 0.0884 ND~0.3349 20 T 0.0282 = 0.0884 ND~0.3349 20
M 0% ND ND 10 S 10% 0.0168 = 0.0530 ND~0.1675 10
Endrin F 10% 0.0168 = 0.0530 ND~0.1675 10 C 0% ND ND 10
T 5%  0.0084 £ 0.0375 ND~0.1675 20 T 5% 0.0084 = 0.0375 ND~0.1675 20
M 0% ND ND 10 S 0% ND ND 10
Dieldrin F 10% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 0% ND ND 10 S 0% ND ND 10
Aldrin F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 70% 0.1615 = 0.1417 ND~0.4080 10 S 80% 0.1952 = 0.1230 ND~0.3420 10
p,p-DDE F  100% 0.2058 * 0.1278 0.0673~0.4470 10 C  90% 0.1720 £ 0.1486 ND~0.4470 10
T 8% 0.1836 £ 0.1333 ND~0.4470 20 T 85% 0.1836 = 0.1333 ND~0.4470 20
M 0% ND ND 10 S 0% ND ND 10
p,p-DDT F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 0% ND ND 0[S 0% ND ND 10
p,p-DDD F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 0.1615 = 0.1417 ND~0.4080 10 S 0.1952 * 0.1230 ND~0.3420 10
z-DDT F 0.2058 = 0.1278 0.0673~0.4470 10 C 0.1720 = 0.1486 ND~0.4470 10
T 0.1836 = 0.1333 ND~0.4470 20 T 0.1836 = 0.1333 ND~0.4470 20

M : Male, F : Female, S : Seoul and Kyonggido, C : Chollado, Fre. : Frequency

ND : under the limit of detection, 2-BHC=f-BHC
2-DDT=p,p'-DDE
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L2t ZAREZF F7192A41F 525 PCB congener?] §
2 A g3 p gl ® BAEt] EAISKITE 7h 2AeA] A]v)
o zA3hz HlEE AHERAL 71.9%, 132 6.9%, 4>
0.25%°] 31t}
DB-1 column¥} DB-5 columnol| 2J&) 1059 #7947
=<k 789] PCB congenerst F33HA HEalEo] g 2 3
] 7F53r.2H, Fig. 12DB-5 columnol] &8 #ejg EF
3} A g ek gas chromatograme]th, H|m & tigko)] g
§tle} Q4= pp-DDE= GC/MSD(Finnigan GCQ)l <5 A%
<

5% 24wk ¥ Wl n AFAGE a1 A
o EEAR} TE Ao, iz,
, o] FAEE Aolg Faplnt. T3 7 BT
1 e} Azl AREAE &35

Jolo A= o-BHC, v-BHC, 8-BHC, dieldein, aldrin, p,p*-
DLCT ¥ p,p-DDDS] &2 HEFF 31521, p,p-DDEE 20
Q] NFEZF 1770 A EolA HF 0.1836+0.1333 ug/g, ND-
0.4770 pg/g HWAZ AZE o] HEE0] 85%eioH, U, #|

&y gete] zfole #EAE 4 Q%) Pl=9] Connecticut| 4
o| A =715t 357 o§42] EAolM £3E p,p-DDES &3
B 967 ng/gellom, <1.0-2261.5 ng/gBAE HEHUR=
B¢} n)wale e, =) Ao pp-DDEY Fake
B 1BAER A A2EoH, AR vaiME ¥ 7
93U}, B3 v Fhyth FH3e] A8k stz SRRl &
e AR JUFHS thde s AAg E17)sh 249 A
AT vEHF 4 7o) dFolAe) pp-DDES] st T
9] 292.8~383.1 pg/kg(lipid weight)'¥HThE k7 ok},
PCBY 73-¢ gdA= PCB 52, PCB 101, PCB 138 ¥
PCB 1539 &ke A& o515 25, PCB 1182 20719 A
2 127) AEoNN HF 0.6028+0.8265 pg/g, ND-3.1417 pg/
g W97 AEFo] HEE0] 60%01eH, Tid @ =y 3
o] xjole= BAF 5 QUSIth F PCBEES HF 0.7958+
1.0679 pg/gel AEHRH, FEAR A AFERAY Algto]
TR G AFSIGE ARG FAEECE FA9UAl =9k
7)o ool sl 19963 F-E] 1998d7HA] 968<] EAell
&l 7702 PCB congeners® &2 Z% 3t A3 PCB 28,

Tabie III - Concentration of PCB congeners (ug/g extracted fat basis) in blood according to the sex and district

PCB Blood

congener  Gex  Fre. Mean *+ SD Range N | Dis. Fre. Mean = SD Range N
M 0% ND ND 10 S 10% 0.1775 £ 0.5614 ND~1.7752 10

PCB 28 F 10% 0.1775 * 0.5614 ND~1.7752 10 C 0% ND ND 10
T 5%  0.0888 = 0.3970 ND~1.7752 20 T 25% 0.0888 = 0.3970 ND~1.7752 20

M 0% ND ND 10 S 0% ND ND 10

PCB 52 F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20| T 0% ND ND 20

M 0% ND ND 10 S 0% ND ND 10

FCB 101 F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20| T 0% ND ND 20

M 60% 0.8099 * 1.0061 ND~3.1417 10 S  50% 0.6585 * 1.0243 ND~3.1417 10

ECB 118 F 60% 0.3957 * 0.5782 ND~1.7910 10 C 70% 0.5471 = 0.6212 ND~1.7910 10
T 60% 0.6028 * 0.8265 ND~3.1417 20 T 60% 0.6028 * 0.8265 ND~3.1417 20

M 0% ND ND 10 S 0% ND ND 10

FCB 138 F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20| T 0% ND ND 20

M 0% ND ND 10 S 0% ND ND 10

ECB 153 F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20

M 10%  0.2085 * 0.6593 ND~2.0850 10 S 1% 0.2085 * 0.6593 ND~2.0850 10

FCB 180 F 0% ND ND 10 C 0% ND ND 10
T 5% 0.10430.4662 ND~2.0850 20 T 5% 0.1043 £ 0.4662 ND~2.0850 20

M 1.0184 + 1.3422 ND~3.6658 10 S 1.0445 * 1.3727* ND~3.6658 10

I-PCB F 0.5732 £ 0.7024 ND~1.7752 10 C 0.5471 £ 0.6212 ND~1.7910 10
T 0.7958 * 1.0679 ND~3.6658 20 T 0.7958 £ 1.0679 ND~3.6658 20

M : Male, F : Female, S : Seoul and Kyonggido, C : Chollado, Fre. : Frequency

ND : under the limit of detection, £-PCB=PCB28+PCB118+PCB180

*P<:0.05
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PCB 52 2 PCB 101> HEFA| 23kon], 77l PCB congeners

o gFe 7

7 0.2578 pg/gelzhs B i) vlsjxE 2 2Y

o] At ok 3 =A ebdt) 22y v1=e] New Yorkx|S
7] AR oA EZ8E F PCBIF 320~728 ng/g ©I
2= 21 9 shic el A9 Fu) 84% & PCB
3k 117~2562 ng/g¥Rch= gl Egich

Aol

Table IV - Concentration of organochlorine pesticides (ug/g extracted fat basis) in adipose tissue according to the sex and district.

= =
T

AlgoM p,p-DDE7} 0.0098~0.6096 pg/

HAZ #2553 T, pp-DDD, p,p-DDT % B-BHCE A0
A 80% oVIOoE & HIEE AEHoH, Fd e A

ole wEY

 $i3l2u, B-BHC, p,p-DDE 3 & DDT &3

& SEAAGS] AFHI Alo] ALl AFeHE At
g SN2 YU ERe oBHC, ¥BHC, 5

BHC ¥ dieldrin2 EE AlRoA #E&EF o3}

1

L

A7elM o-BHC, v-BHC ¥ 8-BHC

53R

AZ5A) 93 B-BHCRH

o &

Adipose tissue

Pesticide ]
Sex Fre. Mean £ SD Range N | Dis. Fre. Mean * SD Range N
M 0% ND ND 10 S 0% ND ND 10
o-BHC F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M  90% 0.0545 £ 0.0565 ND~0.2045 10 S 90%  0.0750 * 0.0740* ND~0.2160 10
B-BHC F 100% 0.0669 * 0.0574 0.0244~0.2160 10 C 100%  0.0464 £ 0.0254 0.0244~0.1039 10
T 95%  0.0607 = 0.0558 ND~0.2160 20 T 95%  0.0667 £ 0.0558 ND~0.2160 20
M 0% ND ND 10 S 0% ND ND 10
vBHC F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 0% ND ND 10 S 0% ND ND 10
8-BHC F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 0.0545 * 0.0565 ND~0.2045 10 S 0.0750 £ 0.0740* ND~0.2160 10
Z-BHC F 0.0669 = 0.0574 0.0244~0.2160 10 C 0.0464 £ 0.0254 0.0244~0.1039 10
T 0.0607 £ 0.0558 ND~0.2160 20 T 0.0667 = 0.0558 ND~0.2160 20
M  40% 0.0010 £ 0.0014 ND~0.0042 10 S 60%  0.0021 £ 0.0028 ND~0.0091 10
Endrin F 50% 0.0019 * 0.0029 ND~0.0091 10 C 30%  0.0007 % 0.0013 ND~0.0039 10
T 45% 0.0014 % 0.0023 ND~0.0091 20 T 45%  0.0014 £ 0.0023 ND~0.0091 20
M 0% ND ND 10 S 0% ND ND 10
Dieldrin F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M  20% 0.0009 £ 0.0019 ND~0.0049 10 S 30%  0.0025 £ 0.0048 ND~0.0147 10
Aldrin F 20% 0.0021 % 0.0048 ND~0.0147 10 C 10%  0.0004 = 0.0013 ND~0.0041 10
T 20% 0.0015 * 0.0036 ND~0.0147 20 T 20%  0.0015 £ 0.0036 ND~0.0147 20
M 100% 0.1520 * 0.1667 0.0098~0.6096 10 S 100% 0.2012 * 0.1705" 0.0098~0.6096 10
p,p-DDE F 100% 0.1684 = 0.0833 0.0793~0.3482 10 C 100% 0.1193 £ 0.0456 0.0528~0.2072 10
T 100% 0.1602 = 0.1285 0.0098~0.6096 20 T 100% 0.1602 = 0.1285 0.0098~0.6096 20
M 80% 0.0234 £ 0.0202 ND~0.0649 10 S 90%  0.0271 * 0.0193 ND~0.0568 10
p,p-DDT F 100% 0.0354 * 0.0149 0.0175~0.0568 10 C 90%  0.0316 £ 0.0180 ND~0.0649 10
T 90% 0.0294 * 0.0183 ND~0.0649 20 T 90%  0.0294 £ 0.0183 ND~0.0649 20
M 8% 0.0070 = 0.0090 ND~0.0317 10 S 70%  0.0043 = 0.0097 ND~0.0317 10
p,p-DDD F 80% 0.0067 * 0.0093 ND~0.0288 10 C 90%  0.0094 * 0.0084 ND~0.0288 10
T 80% 0.0069 X 0.0092 ND~0.0317 20 T 80%  0.0069 * 0.0092 ND~0.0317 20
M 0.1825 % 0.1863 0.0098~0.6845 10 S 0.2326 £ 0.1906* 0.0644~0.2638 10
Z.DDT F 0.1805 * 0.0947 0.1074~0.4042 10 C 0.1603 £+ 0.0588 0.0098~0.6845 10
T 0.1965 *+ 0.1422 0.0098~0.6845 20 T 0.1965 * 0.1422 0.0098~0.6845 20

M : Male, F : Female, S : Seoul and Kyonggido, C : Chollado, Fre. : Frequency

ND : under the limit of detection, =-BHC=B-BHC

Z-DDT=p,p'-DDE+p,p'-DDT +p,p'-DDD,

*P<0.05

J. Pharm. Soc. Korea



S A, 1P 2 N F {78944 2 PCB congeners 8] X

253

o] g9 95%M AEHAEH ol BolAdAIZt FFAol =
th= 21209l 9x)3lch. Table VIS oj7] 2719) Q1A A|H
%7}% B-BHC, p,p-DDT, p,p-DDE% % PCBHY Hag3s
Ze]gt Zojt}. doflA B vie} ol B AFoM AEE B-
BHC, pp-DDT 9 p,p-DDE®] B3 the 57k E8 ©]

u] BR3E $el ARAFe] 3l vlaiiE BAl YeRte.
L Azl So] Bt ¥= gk ol2id Ashs
739 =31 AlRe] tigk AFX|YGe] alo)= glot, 19704
o o] o)F SIES At W AMEERE FHUelA ] #3,
ol Qg AHZ A Tl 93t AoE Alg ). DDTE

Table V -~ Concentration of PCB congeners (ug/g extracted fat basis) in adipose tissue according to the sex and district

PCB Adipose tissue

vongener  Sex Fre. Mean * SD Range N [ Dis. Fre. Mean * SD Range N
M 20%  0.0044 * 0.0121 ND~0.0385 10 S 40% 0.0089 % 0.0153 ND~0.0385 10

PCB 28 F  20% 0.0045 £ 0.0114 ND~0.0359 10 | C 0% ND ND 10
T 20%  0.0044 * 0.0114 ND~0.0385 20 | T 20% 0.0044 * 0.0114 ND~0.0385 20

M 10% 0.0036 = 0.0114 ND~0.0360 10 | S 0% ND ND 10

PCB 52 F 0% ND ND 10 | C 10% 0.0036 £ 0.0114 ND~0.0360 10
T 5%  0.0018 £ 0.0081 ND0~.0360 20 { T 5%  0.0018 * 0.0081 ND~0.0360 20

M 0% ND ND 10 S 0% ND ND 10

2CB 101 F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20| T 0% ND ND 20

M 90% 0.0283 * 0.0319 ND~0.1123 10 S 90%  0.0195 * 0.0164 ND~0.0498 10

2CB118 F 100%  0.0270 = 0.0195 0.0095~0.0585 10 | C 100% 0.0359 £ 0.0313 0.0103~0.1123 10
T 95%  0.0277 £ 0.0257 ND~0.1123 20 | T 95% 0.0277 £ 0.0257 ND~0.1123 20

M 100%  0.0336 = 0.0389 0.0051~0.1374 10 S 100%  0.0285 % 0.0179 0.0051~0.0612 10

>CB 138 F 80%  0.0260 * 0.0189 ND~0.0612 100} C 8% 0.0311 * 0.0398 ND~0.1374 10
T 90%  0.0298 = 0.0300 ND~0.1374 20 { T 90% 0.0298 * 0.0300 ND~0.1374 20

M  60% 0.0127 = 0.0214 ND~0.0655 10 S 70%  0.0103 * 0.0133 ND~0.0345 10

2CB 153 F  40% 0.0086 * 0.0135 ND~0.0327 10 | C  30% 0.0110 £ 0.0218 ND~0.0655 10
T 50%  0.0107 + 0.0176 ND~0.0655 20 | T 50% 0.0107 £ 0.0176 ND~0.0655 20

M 90% 0.0177 *+ 0.0195 ND~0.0666 10 [ S 100% 0.0125 £ 0.0067 0.0029~0.0197 10

2CB 180 F 90%  0.0108 * 0.0066 ND~0.0265 10 | C 8% 0.0159 * 0.0200 ND~0.0666 10
T 90%  0.0142 £ 0.0146 ND~0.0666 20 | T 90% 0.0142 £ 0.0146 ND~0.0666 20

M 0.1003 * 0.1038 0.0337~0.3818 10 | S 0.0796 + 0.0395 0.0337~0.1462 10

-PCB F 0.0769 *+ 0.0393 0.0266~0.1462 10 C 0.0976 = 0.1043 0.0266~0.3818 10
T 0.0886 + 0.0773 0.0266~0.3818 201 T 0.0886 * 0.0773 0.0266~0.3818 20

M Male, F : Female, S : Seoul and Kyonggido, C : Chollado, Fre. : Frequency

NL : under the limit of detection,
3-PCB=PCB28+PCB52+PCB118+PCB138+PCB153+PCB180

Tatle VI —Mean concentration of B-BHC, p,p'-DDT and p,p'-DDE in human adipose tissues from various countries (unit : ug/kg lipid weight

basis)

Country Year B-BHC p,p-DDT p,p-DDE PCBs References
(Canada 1991-1992 40 NA 765 Dewailly et al., 19942
Ttaly 1989 213 64 395 NA Gallelli et al., 1995%%
Iran 1991-1992 728 190 2,450 NA Burgaz ¢t al., 1995%7
$pain 1991 1,530 400 3,930 2,400 Gomez-Catalan et al., 19952
USA 1994-1996 37 28 913 Stellman ef al., 19952
Vetnam 1991 30° 4,900 300 Nakamura et al., 199430
Mexico 1997-1998 143 1,224 4,355 NA Waliszewski et al., 1999
Japan 1986-1987 1,800% 2,400” Kashimoto et al., 1989°°
Korea 1994-1995 1907 1,100” 400 Kang et al., 1997'%
Korea 2000 23 27 153 NA Yoo et al., 2001*¥
Korea 2001 61 29 160 89° This study.

3¢-BHC+B-BHC +v-BHC, ®p,p'-DDE+p,p-DDT+p,p-DDD
9Sum of 7 marker PCBs NA : not available
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Table VII - Concentration of organochlorine pesticides (ug/g extracted fat basis) in liver according to the sex and district

Liver

Pesticide :
Sex Fre. Mean £ SD Range N | Dis. Fre. Mean £ SD Range N
M 0% ND ND 10 S 0% ND ND 10
o-BHC F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20| T 0% ND ND 20
M 90% 02793 = 0.3101 ND~0.9659 100 S 9% 0.2978 £ 0.2085 ND~0.6326 10
B-BHC F 100% 0.3647 £ 0.5986 0.0703~0.6326 10 | C 100%  0.3462 T 0.3006 0.0703~0.9659 10
T 95% 03220 = 0.2530 ND~0.9659 20| T 9% 0.3220 * 0.2530 ND~0.9659 20
M 0% ND ND 0[S 0% ND ND 10
v-BHC F 0% ND ND 10| C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20
M 0% ND ND 100 S 0% ND ND 10
6-BHC F % ND ND 10071 C 0% ND ND 10
T 0% ND ND 20| T 0% ND ND 20
M 0.2793 £ 0.3101 ND~(.9659 0| S 0.2978 + 0.2085 ND~0.6326 10
=-BHC F 0.3647 * 0.5986 0.0703~0.6326 10 | C 0.3462 + 0.3006 0.0703~0.9659 10
T 0.3220 * 0.2530 ND~0.9659 2| T 0.3220 £ 0.2530 ND!0.9659 20
M 30% 0.0106 = 0.0275 ND~0.0599 10 S  30% 0.0019 % 0.0040 ND~0.0124 10
Endrin F  20% 0.0018 = 0.0041 ND~0.0124 10 C 20% 0.0105 * 0.0223 ND~0.0599 10
T 25%  0.0062 = 0.0162 ND~0.0599 20| T 25% 0.0062 * 0.0162 ND~0.0599 20
M 0% ND ND 0[S 0% ND ND 10
Dieldrin F 0% ND ND 10| C 0% ND ND 10
T 0% ND ND 20| T 0% ND ND 20
M 10%  0.0017 * 0.0052 ND~00165 10 | S 0% ND ND 10
Aldrin F 0% ND ND 10 C 10% 0.0017 = 0.0052 ND~0.0165 10
T 5% 0.0008 £ 0.0037 ND~0.0165 20| T 5% 0.0008 * 0.0037 ND~0.0165 20
M 100% 0.2122 ¥ 0.1799 0.0415~0.6790 10 | S 100% 03118 % 0.2071** 0.0415~0.6790 10
p,p-DDE F 100% 0.2619 * 0.1571 0.1012~0.5410 10 C 100% 0.1612 % 0.0545 0.0801~0.2420 10
T 100%  0.2365 * 0.1664 0.0415~0.6790 20 | T 100% 0.2365 £ 0.1664 0.0415~0.6790 20
M 40%  0.0164 £ 0.0275 ND~0.0855 10 S 5% 0.0241 £ 0.0356 ND~0.1119 10
pp-DDT F 20%  0.0162 £ 0.0371 ND~0.1119 10 C 1% 0.0086 £ 0.0270 ND~0.0855 10
T 30% 0.0163 = 0.0318 ND~0.1119 20 T 30% 0.0163 * 0.0318 ND~0.0119 20
M 60%  0.0282 * 0.0400 ND~0.1201 10| S 70% 0.0313 = 0.0385 ND~0.1201 10
pp-DDD  F 50%  0.0261 £ 0.0336 ND~0.1012 100 C 40% 0.0230 £ 0.0347 ND~0.1012 10
T 55%  0.0272 £ 0.0359 ND~0.1201 20| T 55% 0.0272 £ 0.0359 ND~0.1201 20
M 0.2559 £ 0.2153 0.0584~0.7991 10| S 0.3672 + 0.2388* 0.0584~0.7991 10
=-DDT F 0.3042 = 0.1848 0.1012~0.6894 10 C 0.1928 = 0.0888 0.0801~0.3777 10
T 0.2800 = 0.1968 0.0584~0.7991 20 | Tz 0.2800 * 0.1968 0.0584~0.7991 20

M : Male, F : Female, S : Seoul and Kyonggido, C : Chollado, Fre. :

$-DDT=p,p-DDE+p,p-DDT+p,p-DDD,
*#p<0.01, *p<0.05

Frequency, ND : under the limit of detection, Z-BHC=p-BHC
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Tabie VIII - Concentration of PCB congeners (ug/g extracted fat basis) in liver according to the sex and district

PCB Liver

Congener  Sex  Fre. Mean * SD Range N | Dis. Fre. Mean * SD Range N
M 10% 0.0018 * 0.0058 ND~0.0183 10 S 30% 0.0157 = 0.0414 ND~0.1324 10

PCB 28 F 20% 0.0139 * 0.0417 ND~0.1324 10 C 0% ND ND 10
T 15% 0.0079 = 0.0296 ND~0.1324 20 T 15% 0.0044 * 0.0114 ND~0.1324 20

M 0% ND ND 10 S 0% ND ND 10

PCB 52 F 0% ND ND 10| C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20

M 0% ND ND 10 S 0% ND ND 10

FCB 101 F 0% ND ND 10 C 0% ND ND 10
T 0% ND ND 20 T 0% ND ND 20

M 70% 0.0791 * 0.0844 ND~0.2210 10 S 60% 0.0380 * 0.4254* ND~0.1047 10

FCB 118 F 70% 0.0741 % 0.0742 ND~0.2291 10 C 80% 0.1152 £ 0.0868 ND~0.2291 10
T 70% 0.0766 + 0.0774 ND~0.2291 20 T 70% 0.0766 = 0.0774 ND~0.2291 20

M 30% 0.0163 * 0.0293 ND~0.0831 10 S 30% 0.0129 * 0.0217 ND~0.0518 10

PCB 138 F 10% 0.0049 T 0.0155 ND~0.0491 10 C 10% 0.0083 * 0.0263 ND~0.0861 10
T 20% 0.0106 * 0.0236 ND~0.0831 20 T 20% 0.0106 * 0.0236 ND~0.0831 20

M 40% 0.0177 * 0.0358 ND~0.1102 10 S  40% 0.0154 + 0.0344 ND~0.1102 10

FCB 153 F 10% 0.0025 = 0.0078 ND~0.0248 10 C 10% 0.0048 £ 0.0152 ND~0.0481 10
T 25% 0.0101 * 0.0264 ND~0.1102 20 T 25% 0.0101 £ 0.0264 ND~0.1102 20

M 30% 0.0114 * 0.0189 ND~0.0470 10 S 30% 0.0164 £ 0.0319 ND~0.0978 10

FCB 180 F 10% 0.0098 * 0.0309 ND~0.0978 10 C 10% 0.0047 = 0.0149 ND~0.0470 10
T 20% 0.0106 = 0.0250 ND~0.0978 20 T 20% 0.0106 £ 0.0250 ND~0.0978 20

M 0.1264 * 0.1183 ND~0.3768 10 S 0.0985 * 0.0963 ND~0.3042 10

2-PCB F 0.1052 = 0.0986 ND~0.3042 10 C 0.1331 £ 0.1183 ND~0.3768 10
T 0.1158 = 0.1065 ND~0.3768 20 T 0.1158 * 0.1065 ND~0.3768 20

M : Male, F : Female, S : Seoul and Kyonggido, C : Chollado, Fre. : Frequency

ND : under the limit of detection,
Z-PCB=PCB28+PCB118+PCB138+PCB153+PCB180
**p<0.01, *p<0.05
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Table IX — Correlation between tissues for p.p-DDE and PCB 118 of

20 autopsies (Frequency>50%)

Pesticide Tissues r value p value
p.p-DDE  Adipose tissue/Liver 0.832 <0.01
PCB 118  Adipose tissue/Liver 0.549 <0.05
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