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CD4 Positive CD25 Positive T Lymphocyte in Patients with Yusho
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Abstract

To investigate chronic immune effects of polychlorinated biphenyl (PCB), CD4" T lymphocytes and
CD4°CD25" T lymphocytes in peripheral blood were studied in 187 subjects in 2022. There was no
correlation between the blood PCB levels and the absolute density or the percentage of the CD4" or
CD4*CD25" lymphocytes. The percentage of CD4"CD25" lymphocytes was significantly increased in
patients with Yusho compared with those in control subjects. Furthermore, the percentage of CD4*
CD25" lymphocytes was significantly increased in subjects with high PCB level compared with those
in subjects with low PCB level. We conclude that CD4"CD25" lymphocytes increase in patients with
Yusho, and it may be associated with PCB levels in blood.
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Table 1 Correlation coefficients between T lymphocyte

subpopulation and PCB concentration in blood
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Table 2 T lymphocyte subpopulations in controls and in patients with Yusho
No. Controls Yusho
78 91
CD4" cell (%) 46.2 = 8.6 47.7 = 10.0
(/uD) 915.2 = 352.1 847.3 = 310.6
CD4"CD25" cell (%) 16.9 £ 6.9 19.2 £ 7.5
(/ul) 328.1 £ 165.5 339.7 £ 172.0
*P < 0.05 vs. controls.
Table 3 T lymphocyte subpopulations in subjects with low PCB concentration and
with high PCB concentration
PCB concentration
No. = 0.20 ppb = (.87 ppb
47 47
CD4" cell (%) 46.0 = 8.5 46.6 = 10.3
(/uD) 954.8 = 356.5 887.5 = 327.2
CD4"CD25" cell (%) 16.1 £7.5 19.3 £ 7.7*
(/ul) 328.2 £ 167.2 370.6 = 205.5
*P < 0.05 vs. blood PCB concentration = 0.20 ppb.
W UYHRE A T 339.7 = 172.0/ul & %% A Hife$5id PCB i EE A 328.2 + 167.2/¢], PCB

o7z,
& F B HE — F iRis iz 187 Bl 2w T H
PCB &1 17 25% % PCB mrilsfE:, TH725% %

PCB i EERE & L MifE ] o CD4 B Mg 3 L O

CD4 Bt CD25 By M B 1o 2> v CTHEF L 72
(Table 3). PCB Ri&E#E 47 Bl [k PCB &
13 0.20 ppb BLF, ¥ PCB &R+ 0.13

0.05ppb T V), ReELHE 42 1, WEEH 3 71,

WESE (FERE) 261 THh-o72. PCB EEE
# 47 Blo i PCB #1112 0.87 ppb ULk, ¥
Il PCB #1132 1.62 = 0.90ppb T& 1), HHAER
w396, wWEER (FfERE) 460, RieEEE
200, B8 2B ThH o7z, CDA BGEYEMI o L3
& PCB X 46.0 = 8.5%, PCB Bkl
46.6 = 10.3%, CD4 Bt PCB i i i
954.8 + 356.5/ ul, PCB 7 i Ji B 887.5 =
327.2/pl L WBEMICH#E % R b o 72 CD4 Btk
CD25 B s o %13 PCB iR 16.1 +
7T5% LN PCB &g 19.3 + 7.7% L HED
FRZED (P <0.05). CD4 B CD25 Bk

FRIRBERE 370.6 * 205.5/pl L EE Al o 7z,
z =

HE L BT 2 IR REAN O B OV
PCB i EEDS S EOME L E IZHr A u 7))
YR O MBLE EHHEICRRD 5 2 E Sl ST
W5, JHEFSHE 28 4E 2 1996 45 FE AR [ UL YiiE —
%& 5O FIRBFSREM A I BT, HURIR RV E

A PCB i 3.0 ppb Ul L PCB i
& 3.0 ppb Kiili® PCB KR O R IZZDHA 5
N oz, YA uru 7)) ViR % ik
D 19.5% & AKIRERED 2.5% 12 LB IZ7R
07210 2 LT, 1997 45 BEAE R LR — R
IZBWCHRIERf MR L L CiEru 7)) v BX
DCHOVUMAZHEL, WEREICBWTHRIE O

7)) v IgA, IgG, IgM W3 ih 1 45mllEo
A% 40.0%12, BCHKIZOWTIZ) v~ TR
T% 8.9%I2 m#m¢%%6%gﬁ?:ﬁw

M@ﬁ&%¢b&?é%&% x5 AR
%ﬁ%@éntm.égu,mwiﬁﬁm L 7M1



20 it
JE—FMZI2BWTC, MM 2,3,4,7,8-PeCDF i
FegErsra 7)) v IghABIP) v FRTE
OMIZIEDOMBE %2, Pk zm+2,3,4,7,8-
PeCDF & B 12 iR BB | 2 B B L2 7R
WHEICB2%E 70 7) Y IgABI ) v~
FRTFOEH, ko RI122.3,4,7,8-
PeCDF 2B 5- L CW 2 W REMEAE 2 S, ik
TPEIIH T 5 2,3,4,7,8-PeCDF D&My 522E)8
AN A-Y (e

WHHE 2 BT 2 M PE SR EAN DB DWW T
2008 41 B A ) W HHE — TS & 528 L 7 IhiE B
FNZOWTHRRILY o /SEREEAER 2 H5E L,
PCB i/ H L Ol 2,3,4,7,8-PeCDF i &
DI OWTHE SN T\wa . i PCB i
BE & KMEIMY) > 238k, helper/inducer T #ifig %
R CD4 il %s, suppressor/cytotoxic T il
ld % 7~ CD8 e g £ o M AHBI I A 5 e
o7zt I 2,3,4,7,8-PeCDF 2 & SRR 1ML
1) 2 NERE, CDA4 g 8o I AHRE 25320 &
N7z, Z LTl 2,3,4,7,8-PeCDF i1 75w il
DOMERE TR O BE 1AM > 788k
¥, CD4 Bl o A8 Sz, iliER
BB HEMIM) > E5RkE, CD4 B tio
F5122,3,4,7,8-PeCDF O 5-HVRIE S L7z,

2022 47 AR W W HE — A RS & % L 72 lE
BEIZOWTRBERE ZxE & LT CD4 by
PEMIIL 35 & OF CD4 Btk CD25 B M 2 #ad L
CD4 B MR e B L Pl 1% Ak
o 728, HERE TIERIEE 12 CD4 B4
CD25 BptEfifs o b= D L7280 7. Z 1L T,
2022 4F BEAR T A E — F B OB H IOV T
PCB Mg Tl PCB g BRI X CD4 [
14 CD25 Mg D 2D LR 2 786 7. JHEE
H1Z CD4 Btk CD25 kAl o b5 % 52, il
FEWZ BT 5 CD4 Bt CD25 Bt iha o kA 121
1 PCB OG-0 RIZEE N2 .

Sakaguchi 5 (& T MIfEAKIET 2 X — F~
7 A2 CD4 Bk CD25 bk T g 2 B2 L7z T

HZ 48R

JLAREVA

A BAT S 2 EIC L) F D RAEREBATIE L,

CD4 1% CD25 bt T Mg o AIZ L ) HE R
7[%%0) SEASHIES NS Z & LD, BORIERE
FEhE % FHIE$ % CD4 Ftd CD25 [tk T Al

75: CD4 [tk CD25 Bk flEYE T Mife & L Tl
L7z, CD4 bk CD25 Bkl ik T M i o6

#

El

HOERIZ L) BOREREOFIEIHNIEE S5
B\, PUES E O], B GEER DS
ICB59 2 2 LD HE S TWw AP0 Lo
Mat CIEIME L2 3B\ C CD4 By CD25 [ PTG
D EFHDFRD 7703, CD4 Bt CD25 By Eftiig
& E 1A CD4 Btk CD25 Bl it T MR
A BRI OWTIRAHTH 5. HIEIC
BWTHUOREREOFENHNIZBE T 5 CD4
B CD25 B PEI 1% T M I DV TRES A7
TrEZOND.

2022 4 FEAR [ RAHE — A RS 12 B WO s
V2 P AHHE B 12 CD4 Btk CD25 [ I%EHH@@L
A xR, PCB SiEER CIE PCBIREEREIZE
~X CD4 Btk CD25 B tEflifa o o F A % %?M)
5 E X DIMAEIZ BT A CD4 Btk CD25 By Al
Fa 23 % 18 A58 PCB OB 5-AVRIE S 1
L. S IMIEIZ BT D CD4 Btk CD25 B
oo LA 510 2,3,4,7,8-PeCDF D

BEICOWTHE AL EEEZZ 51D,
2 &

TEFSAE 54 412 0D 2022 4F 5 A8 [ L yiiE — A i
L 187 Bl DWW CEMIL Y v /S ERH 4L %
W L, I PCB 2 & OB#IZ OV THRET L
72 I PCB i & CD4 B fiig ofe) > 238k
2R3 5 IS B v i CD4 Byt R & oo i 12 AH
Bl % Ao/, MiH PCB iR & CD4 bk
CD25 Bt ol d % v id CD4 % CD25
WP B D B AR % & 72 20 o 72, IE B E
o1 Bl ClE et HEE 78 B Holk L CD4 [ ke o>
D DI BE 2= E Ao 72h, CD4
Btk CD25 Bt o Hs 130k} B 5 |2 e~y e R
BETIEHEEO LA %D 7. CD4 Bt CD25 By
ML DR BT Aol Z LT,
M PCB mEE# ClX PCBIREER 12X
CD4 [tk CD25 B Mifa D =k o A % 7B 7z
MIEIZ BT 5 CD4 Btk CD25 By Ml L%t 4 %
(252282 PCB OS2 RIEB X 7z,

‘?/E.
Z X #

Masuda Y and Yoshimura H : Polychlorinated
biphenyls and dibenzofurans in patients with
Yusho and their toxicological significance : A
Review. Amer ] Ind Med. 5 : 31-44, 1984.

E3

=

1)



2)

3)

4)

5)

6)

7)

8)

9)

10)

IHAEIC BT % CD4TCD25' T 1) ¥ /S Ek st 21

Oishi S, Morita M and Fukuda H : Comparative
toxicity of polychlorinated biphenyls and diben-
zofurans in rats. Toxicol Appl Pharmacol. 43 :
13-22, 1978.

Gonzalez FJ, Liu SY and Yano M : Regulation of
cytochrome P450 genes : molecular mechanism.
Pharmacogenetics. 3 : 51-57, 1993.

D, A, SHA, P E=, S
O, MEEAN e boOMEHFIZBIT AR L
E7 22 VvBIORIIENZ 7TV 7 2 =012
DWW, fRERE. 72 1 185-191, 1981.
HEHFEA, WO, BARLH, FEOE— &l
OWRELF M OR ) ELE 7 = = — VRN
K. fRMERE. 76 - 150-152, 1985.

WA, FEOwE—, S e IR
7% PCB £k 30 451272 2 W 7 5%
fRREERE. 94 © 136-143, 2003.

RS, s, SPIHEAL, AR, B
Z, S, POIELT, dVIHgRE ¢ yE R
AT XY VLNV OBHRFRZE (2001 4F).
R EERE. 94 1 126-135, 2003.

Rier SE, Martin DC, Bowman RE, Dmowski WP
and Becker JL : Endometriosis in rhesus monk-
eys (Macaca mulatta) following chronic expo-
sure to 2,3,7,8-tetrachlorodibenzo-p-dioxin.
Fundam. Appl Toxicol. 21 : 433-441, 1993.
Ohtake F, Takeyama K, Matsumoto T, Kitaga-
wa H, Yamamoto Y, Nohara K, Tohyama C,
Krust A, Mimura J, Chambon P, Yanagisawa ],
Fujii-Kuriyama Y and Kato S : Modulation of
oestrogen receptor signalling by association
with the activated dioxin receptor. Nature. 423 :
545-550, 2003.

S, iR, TERERR, WR—, WEOE, RS

1D

12)

13)

14)

15)

16)

B8 JE R 2B B HURIRAERE © IE TS A4
28 I OKET. fRMEERE. 88 1 231-235, 1997.
s PR, A AE, EEIEE ERE
2B 5 RERRBEOMES. MAERE. 90 : 147-
149, 1999.

SEE  E BRI B B RIERRE O MRS, TPk
19 FEREESER AN RGNS Emo%
TN S A VS R0 = M E Y XINOYNES 7
& EOWEFFNCE T W98 ] FRE 19 FFRERRHE -
SRR gE G R (EAEMIZEE - VL) . pp.
37-39, 2008.

S YE LS BT B ARSI > SERIEE R D%
A RIS, 100 : 131-135, 2009.

Sakaguchi S, Sakaguchi N, Asano M, Itoh M and
Toda M : Immunologic self-tolerance main-
tained by activated T cells expressing IL-2
receptor a-chains (CD25). Breakdown of a
single mechanism of self-tolerance causes
various autoimmune diseases. ] Immunol. 155 :
1151-1164, 1995.

Ttoh M, Takahashi T, Sakaguchi N, Kuniyasu Y,
Shimizu J,Otsuka F and Sakaguchi S : Thymus
and autoimmunity : production of CD257CD4"
naturally anergic and suppressive T cells as a
key function of the thymus in maintaining
immunologic self-tolerance. J Immunol. 162 :
5317-5326, 1999.

Togashi Y, Shitara K and Nishikawa H :
Regulatory T cells in cancer immunosuppres-
sion - implications for anticancer therapy. Nat
Rev Clin Oncol. 16 : 356-371, 2019.

(Received for publication March 17, 2023)



