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Impaired Mitogen-induced Lymphocyte Transformation
in Patients with Yusho

Hiroshi Tsur and Yasuo Ito

Department of Internal Medicine, Kitakyushu—Tsuvazaki Hospital, Fukuoka 811-3307, Japan

Abstract To investigate chronic immune effects of polychlorinated biphenyl (PCB) and polychlorin-
ated dibenzofuran (PCDF), in vitro lymphocyte transformation in response to phytohemagglutinin
(PHA) and concanavalin A (Con A) was studied in 139 patients with Yusho and 61 controls.
PHA-induced lymphocyte transformation was significantly lower in patients with Yusho than in
controls. PHA-induced lymphocyte transformation was inversely correlated with the concentrations
of PCB and 2,3,4,7, 8 pentachlorodibenzofuran (PeCDF)in the blood. Con A-induced lymphocyte
transformation showed similar inverse correlations with the concentrations of PCB and 2,3,4,7,
8-PeCDF. We conclude that impairment of mitogen-induced lymphocyte transformation in patients
with Yusho may be associated with PCB and 2,3,4,7,8-PeCDF in the blood.
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0.537, P < 0.001) %, I 2,3,4,7,8PeCDF i
FE L FEWOMICAEEOIEDOHBE (r=0.327, P <
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xR 42,841 = 15,748 cpm [ZHERNEHOMKT
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cpm & &R 30,810 = 13,401 cpm (2 LKW
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EREALRE (r=— 0.341, P <0.001) (Fig. 1),
Con A 12X %) Y RERGAELRUS (r=- 0.233, P
< 0.001) OHICHZEDOEDOHE% B 7298
mitogen FERIMOX IR (r=— 0.134) & OFIZH
B % Ao 7z,

WAz, I PCB R 2.0 ppb Aiilf > 154 il %
PCB i, 1 PCB 5 2.0 ppb L Lo 46
Bl% PCB Bt & LC, WMo PHA BL O
Con A 2 X %) v SERIEAL BUS 12 DWW THRES
%477 > 7 (Table3). PCB i B Fg i
PCB i3 0.93 = 0.52 ppb, PCB it
Wl PCB /13 3.11 = 1.14 ppb Td - 7-.
PHA 12X %) ¥ /8BRGALIUG X PCB B e
1238\ 30,907 + 11,373 cpm & PCB fHj

I
X Rz

mitogen
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40,607 = 15,332 cpm IZHANREEOK T 28072
(P<0.001). 2L T, Con AIZX %) /38Ry
FHALBOR b PCB Mg R 128\ T 24,562
9,765 cpm & PCB i B #F 30,479 = 12, 895
cpm IZHREEOEKT 272D 7 (P <0.005).
F AR L PCB {2 EEHE 237 + 114 cpm, PCB &

JE#E 213 + 83 cpm & WHAEMICEZ AL Do 7.
2009 4 EEfR bR i — A 2 s L, ) v o8
ERIGHEACSOL DM R A S Loz 200
B, I 2, 3, 4, 7, 8-PeCDF JEEEANHIE S /-
198 B2 DT 2, 3, 4,7, 8PeCDF &£ & 1) /%
FRINEACOG DB 2DV CTHRES L 72 (Table 4).

Table 1 Mitogen-induced lymphocyte transformation in patients with Yusho and controls

Yusho Controls
No. 139 61
PHA-induced LT* (cpm) 36,416 = 14,3687 42,841 = 15,748
Con A-induced LT* (cpm) 28,376 = 12,023 30,810 = 13,401
Non-mitogen treated control (cpm) 230 = 106 234 = 113

*Lymphocyte transformation, ' P < 0.001 vs. controls.

Table 2 Correlation coefficients between mitogen-induced lymphocyte transformation and blood PCB concentration

r

PHA-induced LT*
Con A-induced LT*
Non-mitogen treated control

—0.3417
- 0.2337
-0.134

*Lymphocyte transformation, "P < 0.001.

Table 3 Mitogen-induced lymphocyte transformation in Yusho patients with high PCB concentration and subjects with

low PCB concentration

PCB concentration

= 2.0 ppb < 2.0 ppb
No. 46 154
PHA-induced LT* (cpm) 30,907 + 11,3737 40,607 + 15,332
Con A-induced LT* (cpm) 24 562 * 9,765% 30,479 + 12,895
Non-mitogen treated control (cpm) 213 £ 83 237 £ 114

*Lymphocyte transformation, TP <0.001 vs. PCB concentration < 2.0 ppb, #P <0.005 vs. PCB concentration < 2.0 ppb.

Table 4 Correlation coefficients between mitogen-induced lymphocyte transformation and 2, 3, 4, 7, 8-PeCDF

concentration in blood

r

PHA-induced LT*
Con A-induced LT*
Non-mitogen treated control

-0.1587
- 0.1477
0.02

*Lymphocyte transformation, "P < 0.05.

Table 5 Mitogen-induced lymphocyte transformation 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

= 30 pg/ g lipids

< 30 pg/g lipids

No. 82 116
PHA-induced LT* (cpm) 34,156 + 12,406 41,867 = 15,616
Con A-induced LT* (cpm) 26,603 = 10,361 % 31,325 = 13,172
Non-mitogen treated control (cpm) 236 = 111 229 = 106

*Lymphocyte transformation, TP <0.001 vs. 2,3,4,7,8-PeCDF concentration < 30 pg/g lipids, P <0.01vs. 2,3,4,7,8-PeCDF concentration <

30 pg/g lipids.
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Fig. 1 Correlation between PHA-induced lymphocyte transformation and blood

PCB concentration for each subject.

2,3,4,7,8-PeCDF i & PHA (2 X %) /8BRS
FALBUG (r=—0.158, P < 0.05), ConA 2L 5
) YORERIEALES (r=— 0.147, P <0.05) O
MICEZOBOMMEZ 07208, xR (r=0.020)
EORNZHRE & A b o 72

Wz, IR 2, 3, 4, 7, 8-PeCDF % 30 pg/g

lipids Aiif§ 116 Bl % 2,3, 4,7, 8-PeCDF {Rig £ HE,

30 pg/g lipids UL L@ 82 fl % 2, 3, 4, 7, 8-PeCDF
EEEREE L CHEO PHA BX U ConA LD

) BRI AL B IC DWW TR L 72 (Table 5).

2,3, 4,7, 8PeCDF g ERE O 2,3, 4, 7,
8-PeCDF B 13 13.40 = 7.29 pg/g lipids, ik
JERED TGN 2, 3, 4, 7, 8-PeCDF #1514 240.31
*+ 227.90 pg/glipids TH -7z, PHAIZ LAY ¥
INERINEAL S X 2, 3, 4, 7, 8-PeCDF S R
BWT 34,156 = 12,406 cpm & (K2 R 41, 867
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per/inducer T MIAZ DV ¥ 7SEREREEIZALT L CTw
HEEZOLNS.

HHESSAE ISR 40 4R DL E2SR® L T 528, Il
FPCB D 5\ 1d 2, 3,4, 7, 8-PeCDF i EDYS
EDOHIELREIZBWTIZIPHA BL U Con A 12 &

%) ¥ NERGFEACSOR DT 2 528, helper/ind-
ucer T Mg ) ¥ SEREGEALSUGHET LT
BHEZEZHNE. WEREIZB W TR EEREIC
%19 % PCB B & U° PCDF D@8 AR &
nr.

85
8 &
2009 4 B2 A& b VL (HTAE — T A2 0 5275 200 Bl
(FRE B 139 B, RilE B 61 #l) 128w

PHA BX U Con A 12X %) Y /SERGFEALG %
e L7z, e RE I B W T I 12X PHA
\2& 2 YREREALSUG DI T 28 7. 2L
T, M PCBiEE L PHA BL U Con A 2L %
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