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Abstract

To investigate chronic immune effects of polychlorinated biphenyl (PCB) and 2,3,4,7,8-pentachlor-
odibenzofuran (PeCDF), CD4 positive T helper 0 (Th0), Thl and ThZ2 cells in peripheral blood were
studied in 186 patients with Yusho and 31 control subjects in 2019. Significant relationships between
the concentrations of PCB in blood and the percentages of ThO and Th2 cell subpopulation were
observed. However, there was no correlation between the blood 2,3,4,7,8-PeCDF levels and the
percentages of ThO, Thl or Th2 cell subpopulation. The percentages of ThO and Th2 cell subpopulation
were significantly increased in the Yusho patients with high PCB levels compared with those in the
subjects with low PCB levels. The percentages of Th2 cell subpopulation were significantly increased
in the Yusho patients with high 2,3,4,7,8-PeCDF levels compared with those in the subjects with low
2.,3,4,7,8-PeCDF levels. We conclude that the percentages of ThO and Th2 cell subpopulation
increase in the Yusho patients with high PCB levels, and it may be associated with PCB levels in blood.
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DIMEBE BT B REREOBEE AN S
7210 # LT, 1997 4 oo G B L E — R
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N 1L o 5% 40.0%12, HEHUARTIE
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2019 4 BEAR R W HE — A2 12 B 1T 5 15 & LA
Loz 225 B, MIfAERIERAICT v —
MICHE S S, ik 2,3,4,7,8pentach-
lorodibenzofuran (PeCDF) #EEOWFZE H 1o fif
IR ED S SN 217 BlEk it RE L L7z

KA CD4 btk T Mila oMY A b A >~
OFIEIEPLE b~ AE 7 v —F )Pk E v
TFu—H A~ A M) =L DITo 7 MR
A~ H A > @ H 1L Phorbol 12-Myristate 13
Acetate (Sigma-Aldrich) 3 & 0¥ Ionomycin
(Sigma-Aldrich) (2 X D@z Hlu L 72, Mgk
ettt CD4-PC5 (Immunotech) % vy, #ilig
WA N # A ¥ interferon (IFN)-7 B & UV inter-
leukin (IL) -4 ® %¢ 4t 1% BD FastImmune Anti-
Human IFN-7 FITC/IL-4 PE (BD Biosciences)
ZHwvT BD FACSCanto I 7 & — - A | X —
% — (BD Biosciences) |2 Cill%E L7z, IFN-y i
KD IL-4 A % ThO Mg, IFN-y @A »
O IL-4 JEpe A A % Thl Mg, IFN-y JEREEH
O IL-4 Mg % Th2 Mg & L T# CD4 Bk
AR B TR L2

PCB O ifil 7 {315 b VR ORI BRI S0 0T, 13 Bt 11 O
fRBREERTZEAT, AN TR R AT ZEiT B L Otk
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13 2019 4F BEAR B WL IE — A2 12 B W CllE L
7= 217 Bl B EAl % v T ThO i@, Thl Mg
B LU Th2 Mg L H & OBEIZ O WTHRET L
72. 2,3,4,7,8-PeCDF il 78 | 18 [ V2 P A B2 5%
e CAT - 72, 1w 2,3,4,7,8-PeCDF £ 1&
2019 47 B2 AR B BL7HAE — IR 12 R 5D WIS
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e L7z 2016 4FFEE 20 1, 2017 4FF 59 5, 2018
AEFE 66 B, 2019 4EEE 72 Bl FE 217 Bl HlEE %
T ThO #fiffg, Thl Mg & OF Th2 Mg mE 4L
E OBEIZOWTHE L 72,

Fi AR £ EEERZE (mean = SD.) T#EL,
EEO LN OV t BE 2 V72,
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2019 4 BE A B W iiE — 2 12 BT A 15 WA
tozzH cMBEREREE L O F
2.3,4,7,8-PeCDF £ E OWIFE H iy D i H 12 [ &
A SNz 217 Bl NERIE ok 125 61, 55 92
BT, FIE#IL65.2 = 13.2 (16~92) TH 1,
HEEE 161 B, HEEE (RERE) 25 6, %
HEEE 3L FITH o7z Ifirf PCB L & ARG D
MIcEEOIEDOHME (r=0.539, P <0.001) %,
1M 2,3,4,7,8-PeCDF i L ERG O I A E D
IEDME (r=0.434, P <0.001) %37,

2019 4F £ B WlhiE — A2 0 2 # 217 B
IZDW Il PCB 21 & Tho Mifie, Thl #ifads
X O° Th2 #ifa & ORI OWTHES L7z (Table
1). I PCB i & Tho Mo fIZ§5 V2255
LHEEDOIEDOME (r=0.151, P <0.05) %, Th2
ML & ORIZ L ETN DS LA EDOIEOHE (r
=0.141, P <0.05) %7z, I PCBIRE &
Thl MR O R AHEE & A7 2o 7.

e LR — P M 2 we 8 217 Bl D T
PCB iR 47 25% % PCB BhiEERE, T4 25% %
PCB i EE#E & L EER o Tho #Hf, Thl #H
B L O Th2 M2 DWW THE L7z (Table 2).
PCB B e 54 oo ifnh PCB #2 £ 1% 1.15 ppb
Dk, P PCB ##£1X 1.95 = 1.09 ppb T
H, WHEER 51 B, WEEE (FERE) 36
Td o7z, PCBAKEEHR 54 ol PCB ik
(£ 0.40 ppb LL'F, F¥ifir PCB i 1x 0.26 +
0.08 ppb T V), KBEHEHE 16, HiELE 30
B, ESE (FERE) 8#ITdh -7, Tho M
ffiix PCB @i 2.0 = 2.1% & PCB {5 &
1.3 08B ICHRNEFEED LA TR (P
0.05). Thl #liix PCB mifE#E24.7 + 12.6%,
PCBKEEERE 22.3 = 9.8% Td 0, MER 2
Mo 7z, Th2 Mgl PCB EilgER 2.4 =
1.5% & PCBIKEEMR 1.9 = 0.7%ICL_AEED
FHRZFRD (P <0.05).
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Table 1 Correlation coefficients between helper T lymphocyte
subpopulation and PCB concentration in blood

r
ThO cell (%) 0.151%
Thl cell (%) 0.050
Th2 cell (%) 0.141%
*P < 0.05.

Table 2 ThO, Thl and Th2 cells in Yusho patients with high PCB concentration and
subjects with low PCB concentration

PCB concentration

No. = 1.15 ppb = 0.40 ppb
54 54

ThO cell (%) 20=2.1% 1.3+0.8

Thl cell (%) 24.7+12.6 22.3+9.38

Th2 cell (%) 2.4+15% 1.9+0.7

*P < 0.05 vs. blood PCB concentration =< 0.40 ppb.

Table 3 Correlation coefficients between helper T lymphocyte
subpopulation and 2,3,4,7,8-PeCDF concentration in

blood
r
ThO cell (%) 0.109
Thl cell (%) 0.024
Th2 cell (%) 0.063

Table 4 ThO, Thl and Th2 cells in Yusho patients with high 2,3,4,7,8-PeCDF
concentration and subjects with low 2,3,4,7,8-PeCDF concentration
2,3,4,7,8-PeCDF concentration

No. = 66.22 pg/g lipids = 8.45 pg/ g lipids
54 54
ThO cell (%) 1.9+2.0 1.3%0.9
Thl cell (%) 23.8 10.7 22.7+9.7
Th2 cell (%) 2.8+2.0" 2.0+0.8

*P < 0.01 vs. blood 2,3,4,7,8-PeCDF concentration < 8.45 pg/g lipids.
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2019 4 FEAR B BHE — A o i 217 1l
[ZDOWTILH 2,3,4,7,8-PeCDF i & ThO ##
fia, ThlMiiEB X Th2 ML oR#EIZ DWW T
fRET L7z (Table 3). I 2,3,4,7,8-PeCDF %
FE & ThO #iflg, Thl Mildd %\ id Th2 g o i
(B % A dpo 7.

A B VR — A RES 228 % 217 FliC D W Tt
2,3,4,7,8-PeCDF ¥ LAz 25% % 2,3,4,7,8-
PeCDF myiggfeht, T2 25%%2,3,4,7,8-PeCDF
R L L CMi#ER o Tho ff, Thl fMilss
KO Th2 Mgl > THiES L7z (Table 4). 2,
3,4,7,8-PeCDF ®igE# 54 floiih2,3,4,7,
8-PeCDF £ 1% 66.22 pg/g lipids PL_E, P51
1 2,3,4,7,8-PeCDF i J& (X 205.36 + 129.69
pg/g lipids TH V), VHIELE 54 BITH -7z, 2,
3,4,7,8-PeCDF g EERE 54 Bl I PCB 2
¥ 8.45 pg/g lipids LLT, F#H1nH2,3,4,7,8-
PeCDF & /#1% 5.80 = 1.61 pg/g lipids T& 1,
MHEERE 29 ), WERE (FERE) 961, K2
ELRE 16 TH o7, ThO MML1X2,3,4,7,8-
PeCDF B E M 1.9 £ 2.0%, 2,3,4,7,8
PeCDF {Rj&E# 1.3 = 0.9%, Thl #ifgi2,3,
4,7,8-PeCDF = i FE#F 23.8 £ 10.7%, 2,3,
4,7,8PeCDF RIEER 22.7 £ 9.7% CTH D, T
BERICEE R H o 72, Th2 Mi132,3,4,7,8-
PeCDF HiEEH 2.8 £ 2.0% & 2,3,4,7,8-
PeCDF B EH 2.0 = 0.8% 12t _"A=ED LH
o7 (P <0.01).
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% 45.6% L EEFEICRRO, kRET PL LT 550
FEREBR 0T A BB RIE S Y &
512, 2007 4EFERR IR ELIIE — F RIS BT, i
W1 2,3,4,7,8-PeCDF £ & iy 71 71) » IgA
BIW) v~ FRTFLEOMICIEOMHBE %, Pt
K% 1 2,3,4,7,8-PeCDF R 12 R
FEREICRBERE (SRR, EICBIT 25008707
YIgA BLW) v FRHFO LA, PiEdUEO
Bl122,3,4,7,8-PeCDF 255 L T\ % Wl BEMEAS
EZHN, WHEREICHT 5 2,3,4,7,8-PeCDF
DEEREEARE S N2P . F 72, WHEICBT
%) 2 NERELE RN O FBIZ DT UL 2008 4F
& W VRIE — P & 525 L 72 IE R 156 B11C
DWTRHMY) » 8Bk HE R 2 M L, I
2.3,4,7,8-PeCDF i & DB IZ DWW THE S
NTwa i 2,3,4,7,8-PeCDF 2 & KA
1) > 78EkE, CD4 Bt oo 2R A3380
S AUMIE B O KRIM ) > 25Ek, CD4 Byl o
BANIC 2,3,4,7,8-PeCDF D 5-257RIE & 1172
F 72, 11 2,3,4,7,8-PeCDF &1 A8 il b
BEIZB WV CTRAE O BEE 12 SRR ) > %
Bk, CD4 ML OBMASTES S, M
R % 2,3,4,7,8-PeCDF D&M By 5B AR %
SNz,

Mosmann 59 (&< 2 CD4 Btk T g
FEEINDLTA b A OEWIZE Y Thl Ml
BLUTh2 MilaOHFE LRI IT NS Z & EH
L7 B MZBWTH Thl MlEs X OF Th2
oo EMPED SN, 14— 7 CD4 btk
(ThO) MRS IFN-y % IL-2 % 4§ % Thl #
fa, IL-4, IL-5, IL-13 % EEE9 % Th2 M2
kT 2LE2 5N T2 21, Thl#
B id T M BE  J AL R0l B I i P D B i 12 &
D MR SR IC, Th2 Mifgid B g o bIC &
DERIEICES T AL EZONS.

2019 4F BEAR ] W HHE — 2 022 & 12D
T PCB Ei A T3 PCB R FE#E 12 X Tho
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PeCDF & FERE Tl 2,3,4,7,8-PeCDF ik i
T Th2 fifg o LA 5z Ik
PCB i/ 5 & 00l 2,3,4,7,8-PeCDF At
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e dEzZbhb. LT, IiH PCBEE L
FAYIM ThO MAE, Thl MAZE & O Th2 M4
HOBEIZDWTHRE L, Ifidh PCB g & ThO
MR 3 X OF Th2 flfE & ORI IEOMHBE % 320 72,
—J, I 2,3,4,7,8-PeCDF & & ThO #llf,
Thl #ifE & % ik Th2 Mo R B % A 7%
Mo rz. WEEIC BT A Th2 Ml 5 210
BIZPCB OMEDNSRKENWT LATRIEENS.
HEFSAE 51 4120 2019 4F B A8 [ UL 7 — 7 i
[ZBUT B KA CD4 Bt T ME oM
WA M A rE2BETL, I PCBEEB LT
i 2,3,4,7,8-PeCDF JEEEAYE il OJHAE B 12
Th2 fifg o 7% 580, 1 PCB £ & Th2
FaDRNCIEDOHIBE % 320 7. EIZB 1T 5 Th2
FIRZ X9 2 1B EEORE I AHTH 525,
Th2 fifg D EHIZ PCB OB G205 /RIE S 5.
Th2 Mg IS ELME, 7 M E—MEERED T
VVE - SR EmEE, FEESTEMsAEE S
O HCRERBEDORERHERRICEEGT5 2 L
D STV B2 hE L G E, T
MR EREDT LIV -, iRk
KE, RIS REMERESE O B ORI R & ORI
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