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Immunopathological studies in mice exposed to bisphenol A
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ABSTRACT : Bisphenol A (BPA) is a monomer widely used in the manufacturing polycarbonate plastics or
epoxy resin, and xenobiotics recently known as endocrine disrupting chemical. In this paper, to assess the effects
of bisphenol A on immunopathological parameters (body weight, organ weight, hematological parameters, cel-
lularity and surface marker) in mice, ICR female mice were orally exposed to BPA dissolved in olive oil as con-
centrations of 100, 560, 1000 mg/kg/day b.w. 5 days a week for 30 days (subacute exposure). Liver - and kidney -
weight was significantly increased as dose-dependent manner, but body- , spleen- and thymus- weight didn't
changed. In hematological parameters, WBC and MCHC were lowered but HCT and MCYV were siginificantly
enhanced. There was no significant differences in peritoneal macrophages number of the mice exposed to BPA.
However, number of splenocytes of spleen, CD3* and CD4" cell in splenocytes, CD4+ and CD8* cell in thy-
mocytes were decreased at the mice subacutely exposed to BPA. In addition, BPA decreased expression of B7-1
and B7-2 on macrophages. Therefore, these results showed BPA may affect hematological parameters, cellular-

ity and surface marker of immunocytes.
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Bisphenol A(BPA: 4 4-isopropylidenediphenolys =34
A, AFEARA, A, Hupl Gell o]-8H: epoxy resin®]
v} polycarbonated]| Zol] AR5 monomer2A el A=
A7F oF 39k 5HEo] AAEI HAp AAteke] FkEE F
Alolet. BPAY: F2 AMEHAH oI AME Foll ARFE F
=] g x2E Eofl 7 wol £xHe] 9J3
02 Bk, AAHE £MZ FEFH] Sl Ao HuEg]
©}(Staples 5, 1998).

BPAY in vitro A¥|A estrogen 24-(Chen 5, 2002)
of wo] Huse] gl& ¥ ofzt BPAF o] <3
uterotropic activity(Papaconstantinou %, 2000)% “ERiA
v} estrogenic effectel] 5] biomarkerd] ¥A T
alpha2u-globulin®] 7}4:(Yamasaki &, 2002)%| 3, =7 7]
o] F2} oAl uhtellX F £ (bone lossyS AT
(Toda 5, 2002) ¥ SEAFHNAE estrogen 37} 4l
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5 WER)A Aol A o]t} BPAX estrogens}t Zo] estrogen
receptor(ER)(Sakazaki %, 2002)$} low-affinity estrogen
binding site(Washington %, 2000l &3}, ERooll &
agonist®} antagonist® 283} ERpPel:= agonistZ2 % =4
(Hiroi 5 1999)5}= 5 estrogen®] 248} o Balgl of
A& AT oleh AFAA 2R el elshal BPA:
estrogen 2H8-2]o = unscheduled DNA(Takahashi -5,
2001} chromosome aberration(Hiliard 5, 1998y §2
37 CD1 %1 v}~ (Atkinson 5, 1995)]4] DNA
adduct AL Pl 5o FASAE e =3,
SAk el ARtk B3kg-3 AL &, 2000) AF
S=olA e AT Moon &, 2001)°]vt HAF(AL-
Hlyasat 5, 200203 ZAA7) &9 9 &S A
3Tyl 5, 2021171 &9 A4SAS sk o=
HaEe] gl

w3}, WEelA Aol B3] ocRFEol QlFe A4, A
A7)0l Aele} wRkS EE B opE} HYr Al
dog 4~ 9)em, 1 o2 methoxychlor, kepone, DDT,
diethylstilbestrol “&°] estrogenic activityS- YJER T Ao
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A AGa AZA H9AE JAEAG elvt el gt
et & AT BT (Dayan 5, 1990E%2™,
Zoll= TCDD(Kerkvlet, 20020+ PCB(Daniel 5, 2001)5
= doAe] S Jepdokn BaET 9l a8,
bisphenol AS] WA ot 54 2 AHEA Tl At
od-2o)] v)a] AL HAEAI] HFF A7 A9 e
2] ¢k gleh. 23 ® 2 bisphenol A7} A HEHA o
e g AAHRE QFstaal, B dTedAe
bisphenol AS AFEE<] vhe2el] olgA =347 F o
2o Hogy2)dhH el parameters 543150,

R

~

LEEE

3~47334] ICRAl 71 v-aE a5l TAasy
B] Fopito} Atk FUgE AR S} B& AHEA
TFehA AY FEAlA 2-357 A5 F, A7
7} k53 57579 (2512 g)o] vhAE AAFdl ARElH
Al EEA 2T 21-24°C, FEE 40-60%2 X8k
I 2 A7 o2 2AseH

HEEE =X & o

4824 bisphenol ABPA, &% 99%)= Aldrich A&
(USAYE 743t vk AF 10g7 0.1 ml T4
A= FEZ L H T]Fel A ZAIF] AR
BPAS] T &3S AAS] $18le] ICR 3 =l
Lsp82 BPAZ 13] 77Foi3 5 Litchfield & Wilcoxon'
(Tallarida %, 1981)S o]-&3}e} LDs& AMESH 23}, LDs
2 461 ghkgR1E) 3 4466~5434 mg/kg, P=0.05)°]%i}.

olejzke] AHEE BPAS] LDso} EPAS| HASAAE #|
Z(EPA, 19962 7]F2=2 A3 100, 500, 1000 mg/ke/
day 8% wht-2ol F 53] 3047 BT ¥ 3244
o] & A sl BE A dizddde 59 &
2 A7) 55 F2 R Fosisie.

AZ % WIS el &

ARAF) A o 1621705 WAl ATE SRl
o, AZASR BPA F200] AFE 71F0E 5] A1
o 274 A2 epileh =4, 2 4715 Hske A
Helol ARFE) wlA, F4, 274, A3 AE5] A7
S ARLY Az % B2 (%)= ek

Ho3lY parameter &
2] oFdmlEol| A heparinized capillary(Chase instruments

Co)2 sl EDTAK3IV}F 013 A8 (Sherwood
medicalPll 313 roll mixerZ &2F ¥ WBC(white blood
cell), RBCred blood cell), HGB(hemoglobin), HCT(hematocrit),
MCV(mean corpuscular volume), MCH(mean corpuscular
hemoglobin), MCHC(mean corpuscular hemoglobin concentration),
PLI(platelet)S Coulter counter(T-890, Coulter)®. Z4I3}3]
o}, Coulter counters- AR Aol 4C plus® % 2Z WBC,
RBC, HGB, HCT, PLTZt-S ZF4o] 24 A% F
S FAMloH.

HIZMEST ¥ 52 tiAlM=Es 53

AYEEY A HEste] ¥ HBSSY ¥
frosted mociscope slides(Fisher Scientific)S- ]88} &F
E AzS 94221000 pm, 10 min, 4°C)3K BIAHA]
FAAE] RBC lysis buffers 7}sle] HEF+E 439471
F YAEsich A5AS AAs AAR WA e
A o] HBSSEHE 718t F Turk’'s 8- (Mishell &,
1980) 0.2 BIAA| ELE SAslc), w3, APFEe] &7}
el ¥v3°] DMEM ¥l#] § miE FU3] wirbA] 3 o
< B N xS #sled ¢AlE=](2000 rpm, 5 min,
4208 F AAE] 02%2) NaCke: 7}ele] HET-2 43
A)7]1 PBSE 23] A5}l om Turk’s SHL o]&3)e]
Bk AN EE sl

HIZME 3 SMM=Zo| ERE B4

BPAZ ofgAl kZ&d w29 v)A = FAE HE3)
o] Ztzke] MIEH-E FA|3td trypan blue exclusive method
(Dolye &, 1993)Z ¢]&3te] 1X107 cells/mlZE 24 3}%i}.
Staining buffer(0.1% NaN;, 5% FBS7} &% PBS) 2ml7}
U= flow tubeel] AEH 100 WS 71 3 YA122] (1500 pm,
10 min, 4°C)3}ic}h. A5d-& A A% o5 purified ant
mouse CD16/CD32(Ferlll/Ireceptor) 100 uiE 713k ¥ &
3}sled 3087 4°CellA] vEx]Eledet. FITC anti-mouse CD3e
(CDechain, 145-2c11)¢} PE anti-mouse CD19(1D3) £<4
< Zb7F 100 (1 pg/106cells)S- 718} v} FITC anti-mouse
CD3e(CDechain, 145-2c11), PE anti-mouse CD4(L3T4,
RM4-5), Cy-chromeTM anti-mouse CDS8a(Ly-2)E 22}
100 pl(1 pg/106¢ellsy 71ske] E348F F A2 Sl
3087 4°Col| A MEA|EISi). Staining buffer 2 mbE 7}8}
of IAFEBIE A5 S AlASR: 22hE 33] Wt F
1% paraformaldehyde 300 w3 7}sfed G5 HEE 14
g o2 ZGAE R 4°Co| H.#3}e] FACScan(Coulter
Electronicsy& ©]-43ld v|AA|ES2] CD4*Y, CDS*, CD3Y,
CD19" A X 2 FAAEZF] CD4*, CD§*, CD4*CDS* A
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FulEs BHskad

S5Z thAlMEe| B7EX} W B4y

BPAZ. olgA] =2 mhg2o] E7) dAMEE <o
trypan blue exclusive methodE ©]-83}d 1X 107 cells/mlZ
248 ¥ staining buffer(0.1% NaNs, 5% FBS 7} &
= PBS) 2mlI7} & flow tubel]l AES 100 ws- 718}
o] JAE2](1500 rpm, 10 min, 4°C)s}dct. AF5HL A7
g ¥ purified anti mouse CD16/CD32(Feril/Ireceptor) 100l
£ 718 F E3sle] 3087 4°ColM s FITC
anti-mouse F4/80 antigen®} PE anti-mouse CD80(B7-1)
¥3¥ PE anti-mouse CD86(B7-2)2 2z+7h 100 pl(1 ug/
10°cells)E 718l E315F 5 A4l slod 308-2F 4°C
of|A] ¥Ex|3lde}. Staining buffer 2 miE 7}skT HAlEe]
slo] A5AE AASK 224 35j3le] D53l AlH}
1% paraformaldehyde 300 pts- 7}3k] g€ HEE 374
T o AR R 400 EAslon, FACScang: o] &
3] B7-13} B7-2 molecule®] WA= E B s190)

SAHHz2)
7 Agze) Szkel BEH REUAE ok, s

Q
FHE

of F71ske] sk A% Faele] 71} AFAE Wl
obde & 4 Asish B3 @ who] oJehd, Cagen 5
(1999)2 47 CF-1 mhiao) BPAT A7) @ A3 A}
SAHAFe} AF, AP0 A vehiA At
Hslgd ot B6C3F1 vh2ell BPAS 13537 531 o
Tl A= AlgS7HEs) ALRAF &) FFAsledoh(Furukawa
., 1994). 0|9} 7Fo] BPAZ} olFACE xEE Ql8le] A
T, ARBAIFE 2 A7FA Sl st odgke] o=A et
Ve A2 AR AREE, TR Y Fofvizte] 47 o
27] gz Mo dA fFo|Ao2 BPAY =ZFHW
AF 243 Tl 4F%E £ oz Azdd
Yamasaki 5-(2002)2 SD# =of| BPAZ 600 mg/kg/day> 2
2847 gt A, P 9] glutamic-pyruvic transminase
(GPT), total cholesterol, alkaline phosphatase, y-glutamyl
transferase(y-GTP), chloride”} 244917 ZAddls ¥
3HAaL, 7] wiALEAe e ofkS FrhT B I (Yokota F,
1999) Hglow, & Aol ko] FA7F S71EE 70
HAF o] BPAS M54 7ol High Ayt desjear
A7+

#HHsIY parametert]| O|Xl= At

] A}o]Z Student’s ttestS o5} F2AE AR ) BPAE 100, 500, 1000 mg/kg/day §3°2 5 53] 7
TFE51] 3087t o} FA =247 T 32U o) QAR
#at o 0 oA APsle] TR FASHH parametersS ¥

M= 27|2H0 olxls g

BPAZ 100, 500, 1000 mg/kg/day8ao2 F 53 A7
Fedsle] 30U7F oA 2FAI F 32Ul AF AF
o] 3t A7]Fen]e] A= Table 13 2o},

BPAC 29 APTE] AFE/e dETel nisie 7t
A3k 73S ey frelAdsle Abele HelA] st
aL, 3047 AFE Als A v Sl g
23 frAksisdet.

¥} Aol Fehile BPAY FXkol gEH o {9
Al F7EIA R, 2ol ARk AR o 2l wls)

Mg A= Table 29} 2t} 500, 1000 mg/kg/day-8-2F2)
A4 Wy 27} 27t 88X 10%mm’, 8.6X 107/mm e
) Z7(9.2X 10%/mm)el] Blal) Fzt Zrasig o) fo)gLe
Holz steh. HET £1E& 9n]dl= HCTE 500,
1000 mg/kg/day S-Foll A h 2o wlal] 27 18.3%,
232% FEEH2E FUNsl] felAddE (p<0.01) Re)
£ Baon AYTe JF4HE vEpE MCVE 1000
mg/kg/day Sl A W27l vlsf 132%7} F718le] 9
AdE (p<0.05) 2Pl & ebliglvh. AT AL
$=¢] MCHCE 83004 FHase A8k Bylov &
242 9gitt. FFF(RBC)F, hemoglobin(HGB), 28+

Table 1. Body - and organ - weight in mice subacutely exposed to BPA.

Exp. Groups B.W. gain Food Spleen Thymus Liver Kidney
(mg/kg/day) © 8 (%) (%) (%) (%)
Control 4.15+0.40 39650 0.48+0.12 0.14£0.03 4.78+0.57 1.33+0.09
100 4.13+0.45 416+38 0.46+0.09 0.15+0.03 4.90+0.52 1.34+0.09
500 3.86:0.43 401+52 0.48+0.11 0.14+0.02 5.49+0.49* 1.41£0.08
1000 3.79+0.42 399+27 0.49+0.08 0.142+0.03 5.90+0.59%* 1.49+0.07**

BPA was orally administered to ICR mice (100, 500, 1000 mg/kg/day) for 30 days. Mice were sacrificed on day 32. B.W gain=final weight-
initial weight. Changes of organ weight=(organ weight/body weight)x100. Results are the means=S.E. of 7 separate experiments (5 mice/group/
experiment). Significant difference from control group(*p<0.05, **p<0.01).
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Tabie 2. Hematological parameters in mice subacutely exxposed to BPA

Hematological Doses of BPA (mg/kg/day)

Paremeters Control 500 1000
WBC (10%/mm®) 92+1.4 8.8+1.0 8.6+1.9
RBC (10*/mm?®) 7.320.6 7.60.6* 7.240.3 7.340.3
HG3 (g/dl) 12.6+1.4 12714 11.9+1.0%+ 12.2+1.2
HCT (%) 427475 46.5+11.6 50.5+14.7%* 52.6+14.3%*
MCV (um’) 64.5+20.6 66.2421.6 71.0+22.5 73.0+23.2%
MCH (pg) 16.8+1.2 16.8+1.1 16.7£1.0 16.7+1.2
MCHC (g/dl) 28.7+8.3 28.0+8.6 25.7+9.1 25.749.0
PLT (10*/mm®) 1006+197 942+114* 1055+117 10354208

BPA was orally administered to ICR mice (100, 500, 1000 mg/kg/day) for 30 days. Mice were sacrificed on day 32. Results are the means+S.E.
of 2 separate experiments (3 mice/group/experiment). Significant difference from control group (*p<0.05, **p<0.01).

it FAAMCH), 943HPLT 2 W3 gsdeh 2
v}, BPAY| 23t 83 2}8-o] B il(Larson 5, 1977)2
¥} 9lo] BPAZ} HYA Rl kS nlX|= 7L Al &
I glet

EIEMZES o 52 DA ES0| 0lX|ls g

EPAS 100, 500, 1000 mg/kg/day 8822 3047+ 7
TH22 olgAl x2A) F 32dUA o] v ES R B}
YoM E2rE A A= Fig. 13 Fig. 20 Vebd »p
o} 2}, Fig. 1o+ B 8iejzte] 100, 500 mgrkg/day-$-
22 T3l Ao vl ZT) A2y} A9 fAks)
21} 18ekel 1000 mg/kg/day FofZol|A] 2] H]
3l 30.8% r4d3lE (p<0.01) TAS Yehgdet 22y,
T A ESE BE S8 d2E2 A Aoz} ¢l
+ 2345 Bolrh(Fig. 2.).
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Fig. 1. Spleen cellularity in mice subacutely exposed to BPA.
BPA was orally administered to ICR mice (100, 500, 1000
mgkg/day) for 30 days. Mice were sacrificed on day 32. Results
are meansxS.D. of 9 separate experiments (3 mice/group/experi-
ment). Significant difference from control group (** p<0.01).

HIZIMIZ EEe 2Y

ulo-~el BPAZ 100, 500, 1000 mgkgs 3047+ AT
Foigh F 32UA ol BN ENE A St v F o
5 CD3*, CD19*, CD4*, CD8*H] &S HAsle] Table
3% Fig. 3¢ vtehlgdieh BPA 100, 500, 1000 mg/kg/
day Folol|A CD3* B & v2(44.3%)0l vl 2zt
43.5%, 424%, 37.0%2 73438182} CD19* ¥]$-2 BPA
9] BE el A T Z Aol E Helx| Ui} 1¥
B2, BPAY olgAxZ] o3 v ESFS] T AlE57}
Al B A E $E ol 18R J0E Helr w3l
CD4CD8* H] &< W3E Holx| ¢kor} CD4*CDS” T
celle] ¥]&-E oA Zhash= 738e velle] BPAYL
cytotoxic T cell2=} helper T celle] 2332 Yehil= 7
27 Mol TBlEE BPAY olgAxZo| o] whx
HIZE] T cel?t B cell] HlE 2 ofe} T celle] E3oi]
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Fig. 2. Peritoneal macrophages number in mice subacutely
exposed to BPA. BPA was orally administered to ICR mice
(100, 500, 1000 mgkeg/day) for 30 days. Peritoneal macroph-
ages were collected on day 32. Results are the means *S.E.
of 7 separate experiments (3 mice/group/ experiment).
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Table 3. Percentages of T cell and B cell population of spleen
obtained from mice subacutely exposed to BPA

Doses of BPA (mg/kg/day)

Cell marker

Control 100 500 1000
CD3* 44.3+4.6 43554 42.4+6.2 37.0+6.0
CD19* 46.4+5.1 47.3+5.8 472458 49.6+7.8
CD4*CD8” 29.3£2.7 29.3+4.2 26.9+54 26.5+7.5
CD4CD8* 7.7£2.0 8.2+14 7720 8.4+3.1

BPA was orally administered to ICR mice (100, 500, 1000 mg/kg/
day) for 30 days. Mice were sacrificed on day 32. Percentages of
the different lymphocytes subsets in splenocytes were analyzed by
FACScan. Results are the means+S.E. of 5 separate experiments (5
mice/group/experiment).

°38FS- T subpopulation®] H3}E1s 3L, BPAC] ¢]sled
helper T cell®] Wl-&o} 714-Sle] helper T cell®] 28} 714
¥ ohJ2} helper T cell®] 28-S 8= B cell, macrophages
5 T oA ol = 7HAAQl ©33fs vl Zle 2 A7k

BMMT EHEEN

ul$-2o] BPAZ 100, 500, 1000 mgkgd F 53] 302
7F 73 TFAg F 3284 FANEAE ZABl] FAME
o WEE CD4*CD8”, CD4CD8Y, CD4*CD8* B &2
Asled Table 40fl ViERSIEE. Table 404 Hi= ule} Zho]
CD4'CD8" cell®] v]-&-2 Aol M= i} Ao 23k
21} 500 ¥ 1000 mgkg S5FolM A7 15.7%, 12.1%%
v dE2F (17.8%) B8] 22 3asla, CD4
CD8* A ZE2] 8l&L Foj8al] FAgle] thTel w3l
Zrasodel. 22, CD4'CDS* T cell®] H]E-2 500 mg/
kgFod ol gt gzl vls) FAUA (p<0.05) FH4a

Cy-CD8*

102
A2H
"

PE-CD4*

Fig. 3. T cell subpopulation of spleen in mice subacutely

Table 4. Percentages of CD4 and CDS8 population of thymus
obtained from mice subacutely exposed to BPA.
Doses of BPA (mg/kg/day)

Cell marker

Control 100 500 1000
CD4'CD8* 62.844.7  63.6+32 557453  *61.6+53
CD4'CD8  17.8+4.7 18.04.7 15.745.8 121225
CD4CD8*  4.2+l1.1 3.4+0.7 3.3+0.3 3.5+18

BPA was orally administered to ICR mice (100, 500, 1000 mg/kg/
day) for 30 days. Mice were sacrificed on day 32. Percentages of
the T lymphocytes subsets in thymocytes were analyzed by
FACScan. Results are the means+S.E. of 3 separate experiments (5
mice/group/experiment). Significant difference from control group
(*p<0.05).

R 1 9] Sl E HIZE Holx] oslt o]zst
A2 BPAY] s FAHelA AWHE helper T M E9}
cytotoxic T A E2] wdo] A&=E= 7122 Holn] double
positive THIZ2] B]-&oll= W3S 7] o= 7102 My
i Eu)A AejEAz 2 odeixl TCDDe =39 7-9ix
FAMNEZ2 CD4'CD8™] #axel CD4CD8 ™9 Z717}
Elvly BT (Vorderstrasse 5, 2001)E 2 glo] WjEwn]
A Ao zhgo] Sl AEA] FAMY T AEL3p
S = Aol g A7) 28E Fart vk Azt
=

27} thAME THENEM

BPAZ 100, 500, 1000 mg/kg/day S22 3047t A+
Foqsto] o}FA =EA7]T 329Al0] B ANES A
o] AF2] B7-17} B7-2 molecule®] WA EZE FACScan
22 B3 A4S Fig. 4ol veRASicH

exposed to BPA. BPA was orally administered to ICR mice (A:

100 mg/kg/day, B: 500 mg/kg/day) for 30 days. Mice were sacrificed on day 32. Percentages of the T lymphocytes subsets of spleen

were analyzed by FACScan.
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Fiz. 4. Intensities of B7-1 and B7-2 on peritoneal macroph-
ages in mice subacutely administered BPA. BPA was orally
adninistered to ICR mice (100, 500, 1000 mg/kg/day) for 30 days.
Mice were sacrificed on day 32. Intensities of B7 molecules on
macrophages were analyzed by FACScan. Results are the means
+S.E. of 4 separate experiments (3 mice/group/experiment).
Siznificant ditference from control group (*p<0.05).

Fig. 4ol|A X¥3i= w}e} 7re] BPAE 500, 1000 mg/kg/day
Fofel| Al B7-19] e} diiroll wis] A4 47%, 13.8%
A2l o 1000 mgkg SFlME F4 (p<0.05)NE
zo]5 Hort. B7-29] Wil Foj gl FAgle] AR
of wldl 19~25% #}Asted B7-13F B7-2 molecule =5
oFA xZel o3 d%S Wit BT-13 BT-2E F=
macrophage, dendritic cell, B cell 5 professional APCol &
A 81= accessory molecule®A resting cellell = 72} Wl
=] ¢k endotoxinelb cytokinesl] ojs} AFE WA,
T cell®] CD40L#} 2M8-3pd W o] Frls]e] costimulatory
signal24 ¢ 7155 3 293 T cell®) CD28 =
CTLA-48} #H8-38led T cell proliferation, dlfferentlatxon,
effector function, CD4" cell®} CDS8* cell®] 3HHA (Yu &,
20000l Fredghe}, sl B7-1-2 IL-4, IL-10, IFN-pl &
8 up-regulation® I B7-2% M4, IL-10, TNF-aoll 2] )4
down-regulation=| A5t [FN-yll 9]8l]A}%= up-regulation=™
(Creery 5, 1996) ¥ B7-1, B7-27} CD28% CTLA-4
¢ 2h88led Thl H Th2 Al Eel| g F7|= ot
(Fuchroo 5, 1995). 18122 BPA°] ]3] B7 molecule
¢ o] AAE 2B A T cellol secondary signale] 74
o] TAZEA ] A3l 5 3l 7oz Y7}

7E=’ =

[—

2 A7IME BPAZE AAY HAA ) v A= 3 A

Aoz #Hrtsl71$s] BPAS ICRuF-2x0l 100, 500,
1000 mg/kg/day$-F 22 F 53] 307} AT R ol
e2A)17) F A AZIEA|, NP parameters, B E

$ g Bk A2, v 2o} FAM 2] Bk F
/51 2] B7 molecule ¥ AEZS ZA8E A, A5, v)F
2 FA FERe w3l oot R AR Fe)
—‘,—:— Z7o Hla] 2718kl AEA] parameters 5

& okr) 7hadl= Aske Vel om HCTS MCV7E

77}6}%14. T22]3, BPAC] o|ate] WIAMES, HIH 25
9] CD3* cell?t CD4*CD8* celle] #43la, FA14|Eo)
A& CDA*CDS cellz} CD4CD8* celle] #FAsdlglom,
B} gAAES] B7 molecules¥B = #3}=|e] BPAS] Wb
E_x—lo] b‘—iol T *‘"E—‘] H;}_ =1} .3'_7]- T’H"“ﬂif] %—Hoﬂ
FEFE F= 702 Halg

o]/ °4:|L7éJJr BPAZ. oliiA] :=&Ew meiwe|shHal
parameters”} 3 3& 27 Hel A W) Asprh L
g Aoz Alase] BPA2 WA st AFE AL
A18Y3}ar gict,

Aol 2

B Q70 ¥ Szl 20010 % Tw] A7)
2)96]| 23] $aEglon] ofel| 7=},

o
rok
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