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B #:EeRLRMEREISEEETHRE%2HETS
HEE LD, BEMYER EECREERZ ERISTH
EEIHIT 3 cHESNTWVWSEA, BEFENICZIAbLE
FREICAIE T 5 ERAFEE LK (CBPE) DRZFRIHEE
ICDOWTIETEATH 5. AW TIE, %D CBPE O
BE, $HITVEMEL T ABBHNENZ DULTIRET L 1=,

5 % :E®C5BL/6 ¥ X&) CBPE & i iR
B Mm% L7-. CBPE o T fAE#HIEE 1S40
fatEsEstsR, ELISA (enzyme-linked immunosorbent
assay) IZ& WHRET L 7z, MR R LEME & nEE
%, TRE, tHBIENERE, VMo O07 LA ZRAWEIGF
FIRIC TLEBMRET L 7.

#% SR :CBPE 3BREICEMEL T g 2 #0%I L TL
f. XNERER LK & kX T CBPE (3ffi31B5ERED
M, HEEMBHIIC A S Z BRAERL, BRROE
SR Ufz. XRRMARE EERL T, —BRERVLTIEC A
ERBBIRFIZFBUL Tz,

# & : CBPE (358 VEMAL T fBRaHHIHEE % & .
CBPE # 2 CIRANER LEEIEISRD REIFIEED
FTEELKREZE->TVWB EEA bt (HRRE
111 : 598—605, 2007)
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Murine Ciliary Body Pigment Epithelial Cells Inhibit Activation of T cells
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Abstract

Purpose . Pigment epithelial(PE) cells cultured
from the eye possess the novel property of suppress-
ing T cells in vitro. Although cultured iris PE (IPE)
and retinal PE (RPE) achieve suppression, the func-
tion of ciliary body PE (CBPE) is still unknown. We
investigated whether CBPE can suppress the activa-
tion of T cells in vitro.

Methods : CBPE, IPE and RPE cells(controls)
were established from normal C57BL/6 mice. T-cell
activation was assessed by proliferative response
and cytokine production, by ELISA. The expression
of candidate genes on ocular PE was evaluated with
on oligonucleotide microarray, and PE proliferation
and PE morphology were also evaluated.

Results : CBPE significantly suppressed T cell
activation in vitro. Cell division of CBPE was much
greater than in other PE, and the cells were con-
fluent from on early phase. Microarray analysis
showed that the expression of candidate genes in
CBPE is similar to the expression in other PE cells.

Conclusions : CBPE fully suppress T cell activa-
tion. Thus, ocular pigment epithelial cells display
inhibitory function in the immune privileged site.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 111 : 598—605, 2007)

Key words : Ciliary body, Pigment epithelial cells, T
cells, Suppression
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mune privilege % fr15F 9" % FHETEAS 1 RSB HE B ok
DIREREEPEIES L TWwa, ZoRGBFRLELIIUE
¥, BREE, WEO—EDOES T 2 H R L TR
Ihp, EFE, RORLEXS THEZIEHT 22 L,
ol 0% F Y (iris pigment epithelial cells : IPE)
PHiEERm S FERAL T THEEIMHEL, S5,
HlE % | 7 (retina pigment epithelial cells : RPE) #3
MERE S F iz TR S FIc & - T T iz
FlFzdnd e EBHEINTWAEYY, FL,
Z DR LRI % AV 72 HEIRERE O 23 T84k % R EH
T2 exHNEL, IRBRLEMEE THOHEAE
YER % SUEFE AT U 7z, BTIRERICALE 3 % IPE 12
RERR BV 2 FEHL & T 2 BIRIB 5 F (co-stimulatory
molecules) ® B7-2(CD86) %3, {E AL T #ifE_E D cyto-
toxic T lymphocyte-associated antigen 4 (CTLA-4) 2
MHls 7 F e A, EERCHHEIL WS 2 L 2ids
L7999, —7, ®RIREBICALE 3 % RPE I3, £l
O TR LSIHEIMSEDOY A v a4 Y EEET S ET,
EHEAL TR Z G L Tnie®, REFse T, %
213 IPE & RPE OHNICALE 3 2 BARA G SR 1M
(ciliary body pigment epithelial cells : CBPE) 3 IPE
% RPE k[EIERIC, WML T MfaiEgE2 BT 50, %
7z, ORGSR LMK & DFE W%, BEHREZE, ik
JHRE, R TFFEE CHET L e 0 TG 5.
n 5n &%

Eh~ v ADRY T IFERRERERIR A B FERRE
BEOARICE D E1To 7z, BARMAEEAZHE ML (cili-
ary body pigment epithelial cells : CBPE) i%, 1IE#®
C57BL/6 v 7 A (£ A, 6~8i, HAZ v 7 ) »oliR
et L, WA HL, D ORTIRIHEE
SEEE L & b IS B E VIR L, BRI L C 28
Rk 2 it (RPMI 1640, 10 mM HEPES, 0.1 mM
nonessential amino acids, 1 mM sodium pyruvate, 100
U/ml penicillin, 100 xg/ml streptomycin, 10% fetal
bovine serum (FBS) and 1X10-°M 2-ME) TE:#E L 72,
BT L 7353 CBPE 25191 b7 7 F > Pifk (Clone P-
CK-26, Sigma, MO, USA) #FHWwT7u—% A1 b X b
VX 0L, 20D 97% BB TER L EMET
H5HZERER L, MROBOREAMEE LT, i
T R (iris pigment epithelial cells : IPE) &
MR E R (retinal pigment epithelial cells :
RPE) # Fwiz. Zh ootk EEMIEREER v —
b TR 23 ARREE L, AR TICERC AL 7.

BRI & 72 2 e T OB SIZ AT O %
w7z, C57BL/6 =~ A QRlig» & Bl 2 D Hi L,
T #fas> B A < A (MACS T cell isolation kits, 25—1k
I % v CD3 Bt T #ifE (pan-T cells), CD4
B T M fa (CD4t T cells), CDS8 [ 14 T # fa (CD8*
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T cells) Z#H L 72, Zh oo THifE %P7 CD3 Hifk
(anti-mouse CD3 antibody, Clone 2C11, BD PharMin-
gen, CA, USA) = v TR L GEMEIL T MikusEE),
ZhZNMHIL L7 CBPE & 72 FjdEAERE L2, %
7z, BlO & LT, mixed lymphocyte reactions
(MLRs) # X ## 8 U 72 24 o i fg (BALB/c = ¥
) & FIRED ML (C57BL/6 = 7 ) % 96 K[ 3k 5%
EBIT22ET, g -FEL, Zho ol T Ml
X FhZF 196 well plate 12 T 2.5 X 10°cells/well @ #H
fagccfERA L. CBPE oAb T Ml gE o FEAf
YA Y UVERYiAA (1 xCi/ml, cpm) i X % HlFa8E%E
RE& % 721X ELISA (enzyme-linked immunosorbent as-
say) % v 7z interferon (IFN) -y EEAEBEGHIE F v T,
Biosouce, CA, USA)ZHWwWTH:# 7HH, 14 HEH,
21 HEWCHIE, el

CBPE B & OffifaEsEee 13, % 7HH, 4 HE,
21 HE®DO 3ENZHT TH A & ¥ VD :AARER (1 «Ci/
ml) 12 THRET L7z, (85 LT3 PE#IfEZ %233 HIY
T, 0.25% VU 7v > (Biowhitaker, MD, USA) 4L B
BB REIN L, U N—_ZY — i CHIELT. &
B, MEO6FE LK (PE) Mz IPE 2 fHw:,

CBPE offifgzi&d, ¥#7HH, 14HH, 21HH
D 3 ENCSTTEFEL, VT v —A T A4 RN (cell cul-
ture slide, BD Biosciences, CA, USA) TE:#E L, M
SEMEE 2 v TBIZE L7, %72, O PEMIIC
IPE % w7z,

A z7u7 v A BUTOREERWTHREI L., £h
T 3EEORAE LM (CBPE, IPE, RPE)» 5
RNA ZHiHH L, BRUKENIC T total RNA O B %
W L7, 20BEAF > I~ L7z cDNA 7u—
7 OFERL, cDNA &1k, 4 F > 7kl 7z cDNA
7a—7 k&7 v A (Mouse genome 430 2.0, Affymetrix
instruction ; CA, USA) FIZFEHE & 17z cDNA 2\ A
TNV A4 X LT, cDNAF Y 7% RXFvF—THH,
TYINMELTA A=Y DN %21T o7z, ZhZhoy
> 7 )VIE(CBPE %} IPE, CBPE %} RPE) T#&Ki#&m 158
HEERELI:, 2hoD~xA47a7vADT7T =581k
GEO public database 122§k L 7z (Accession number :
GSE5134).

m # R
1. ERGERERMIIO in vitro |21 5 5EHAL
T #EBEHIHIEE

BT CD 3 ik & v 7z~ 7 23 T Sl o HE s
Kit%, CBPE X in vitro B W TERIHIHIL 72 (™K 1
A), MEOIRGR A (IPE, RPE) TH MIHITEA X
P 5N, CBPEICHART, ¥#E 7 HHO KK
RHAOMHIWER 3552 - 7. B ORMGER - s
# 14 HEH, 21 HEOSZENH» S8 < HiH L 72
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1 In vitro |25 T 2 FEHFER LM (CBPE) o T #ERa#IHIEE.

& —2y + QWML T #ifid (A) T #ifg i #t CD3 #ifk (anti-mouse CD3 antibody : 1 xg/ml) 21z T 72
R CHE - FE L2 b D, (B)Mixed lymphocyte reactions(MLRs) i3 X i B8 5 U 72 B & o [
(BALB/c =7 R) L [AREDOEMIKL(C 57 BL/6 =7 R) % 96 BFHIILARTE T 5 2 L C, R -FHL b O
ZHEMALE. 3BEZzAZAORME L KM (CBPE, M ¥6% LM IPE), #EBe3E F ik
(RPE)) 0iEMEAL T AURZHNHNS AR5 ER CR- L 7z, By 7 713G ML T Ak (PE Miffg 2 L)
THBEar bo—LvE LTHERL, fLOREERERE 21T- 72,

[J:PEfif@sc L, M : CBPE #fijg, [ : IPE #jz, :RPEMifE. * 1 p<0.05, **:p<0.005(t #&%E).

(B1A). %72, mixed lymphocyte reactions (IMLRs)
PRWCHFEHELEMEE T MileTd FIkkic, CBPE X
BEOR O GEE 7 HE) 22 5 il 2 L7z (K
1B). ZO@EWlHlERERI~2IC 2% - T LR S
nTtw, ZnsoRE Ly, CBPE BftoiRtaE L
FEHiE & ARk Vg b T ffailslge = & > 2 & 238
Sipk ol R, Hi~w A CD3Hitkz H v iE
L THIFEOELET 294 b A4 DRI D W THRES
Uiz, BIEL7zY A b A A i Thiy A ba A >D
IFN-y T, B212R7 & 512, CBPE 3iEMAL T fjke
DELT 2 Thl1 4 b I A E2ERCIHL Touik,
IS IFWTNOEERHO CBPE THHEICH A b
A VEENHIERL Twz,

M 3Ry &9z, B3 14 HHw CBPE ZEIXL,
single cell 1z LT, MIfEEEKFRIICHT CD3 fifk CALE
L7z THEfgCnz 72 £ 2 %, 5,000 {f 2L _E @ CBPE i
iz ikfE LU CEE 2L T Mm&IER 22 L7z (K
3A). Xz, CBPE »34ifil 9 % T #ifd ® phenotype %
#MEr L7z, CBPE X, CD8 BB M1k T HIME (XK 3C)
X0 b CD4 B L T Ml (B4 3 B) & 4 72 Wil fa sk
THECHIHIL Twiz,

2. EFERLIRMEBO in vitro IZ2H T 25

e

CBPE i3fho ik EMfE & 0 555 5B 558w T
HRINEIRE 2R L C Wiz DT, CBPE B D in vitro
BT L2HMESZEICOWTHRE L, BETHHI

%, WD IPE £ HRTCBPE XV 4 2 YD) A
HAOFRECE»->1 (K4, ¥BEI14HE, BE21HAE
1213 CBPE B & OMETERESS IPE TR T Z DEN
FHEC i -5 72 (K 4), ARSI L 2 IWREREWRE T
i, %ETHHOD CBPE X X 7 = v A0 EE 2 fifd
PHAEL, HE M HBIEZOMBEIESL, X7=
YERMHEEL T (K5, —%, IPEX, 5% 7H
HTix CBPE FfEDFREEZ R LM, HEI4HETR
MM LA L TETWABN R T = VIR NEE T
H-72(K5)., CBPED#;#E 14 HHICIX, BR2CES
(zvy7rzrbfilaeiny, 6F%2EA MR ZAE
HcbIrc@BowonsBE x>/, BE14HE,
BE2HB L b AR 2R, BHS»cIPE &
XE e pREE R LT,

3. ¥4 707 L4 5BV -EHRFER ERERDE

¥R

INFE TORRE L ULLETDO W < DO » 5999,
CBPE & IPE ® RPE % D fid sk ERMIRE & thx T
in vitro TV R 2% H L T A AEEENE 2 &
NizDT, ~f7u7vA{EzMHwT, CBPE &XfH
@ PE #il & OBIEF LRIV TOFBDOECLH B0 E
S EME L7z, 553% 14 HEH ® CBPE, IPE, RPE ©
RNA % #i H L, Mouse GeneChip® (Mouse genome
430 2.0)Ic 4 F > I~ L L7z cRNA 2 & & ¥,
WO, YN, TS BN R To7. &
3, MEBLETFH 45,100 OhT, ¥ 7 FVEBERRE
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2 EfFEZRLEME(CBPE) T et 1 b h A o EEIF.
& —4y b OV THIFIEE 1A OB TR L, (s EK (PE)M
faw & 2 MHENITEE THIROELE T 291 7 A > (48 KR E 1)
TEHf L7z, Aoy 2 713G T #ifd (CBPE MiffdZe L) Ttk 2
Yha—ERT, *Ip<0.05, **Ip<0.005(t HE).

Interferon—y (ng/ml)
n
1

A B c
20 - Whole T cells 40 ; CD4" T cells 15 CD8" T cells
.
i ~
& 15 | & 30 5
e = 310
E s 5
] € *
g10 §20 2
o e °
o 4
II— * . IE *k (%IE 5
a 5 . L 101
O e R DD O e R D B @ P
N @ @ B 9 N QD O B 9 NPT
@H@%%Q{(}Q%Q%\Q%QQ/\Q%Q@Ko%?@& R(;\q& Q%QQ/\Q%?%\Q%Q%\Q%Q%\Q%Q%\ ‘{Q\éﬁgig%qio%qig%Qio%Q@K
BTGP PP LGP @@ PSS
NGNS NO® 00" G RG™ (RO (RO NO 0RO SN0 RO oKX
R S 2R P

3 FEMFERLEMEE (CBPE) OMEFREURFRIEME(L T #mEINE.
CBPE Offifa%k % 5 BefE iz 43 1 Ty b T Ml g8z o v CFEifi L 7. CBPE(1)—5,000, CBPE(2)
—10,000, CBPE(3)—20,000, CBPE(4)—30,000, CBPE(5)—40,000 cells/well. HfO#E 7 7 7 131G
I THIKED AT, CBPEMifax LoOBEa > ya—v25Rd, iEHE T HKEEZ, (A) Whole T cells,
(B) CD4* T cells, (C) CD8" T cells® 3,88 —> 4L, ¥—7 v+ THIlEE L CHERL .
*1p<0.05, ** I p<0.005(t BRE).
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GO B)Z R L 7 DX, CBPE T 13,999, IPE T
15,073, RPE T 12,069 Th -7z, LART &L D IRICBIE LS
b5 EHREND LKL HTFT, PEMACHERE L
HERDLBEEF2EICE LD, ZOREHFOE
IR 2 SF 1 fTo 72, 2o 0T, FEiihie
BE% b DR FEM 4T3 transforming growth factorg

30 1

25 -

20 -

154

10

SH-TdR (cpm X 1073)

0, ——

¥E&E7HEPEME EE14RBPEMET 3E21H BPEME

4 EHFERLEMEIE(CBPE)® in vitro IZ& (17
2k EE,
¥#FTHH, 14HH, 21 HHW2#hZh CBPE % b
) 7y 2 CREIRL, %@ CBPE B & O#EAEREIC D
WTH A Y VD A ARGRERNC TRET L7z, iR
IPE % F v 7-. W : CBPE#i fa, [ :IPE # K.
#* 1 p<0.005, ***:p<0.0005(t BIE).

EE7HE

CBPE

IPE

HiESEE 111% 85

(TGFpB)1~3, latent TGFgS binding protein-2,3,4
(LAP-2,3,4), TGFg v & 7 ¥ — I ~II(TGFB RI~
I, bR RAKRYY Y (TSP-1, TSP2) 2DV &7
5 — (CD47=IAP), HiEKTRHE & NS aE

b O L EINDMEERTF N R T calcitonin  gene-rela-
ted peptide (CGRP) ® AMFIH L T\wizAy, a-melano-
stimulating hormone («-MSH), vaso-active intestinal
peptide (VIP), somatostatin 72 EixFH L T -
7z, ETIRANORIARFAE ST Tk CD59 a 720 3 FH L
TB Y, NKFHEMHIER H % macrophage migra-
tion inhibitory factor (MIF) & Hw ¥ 7 F L {HER L
Jz. v A IPE THIEBH % CD86 * CD80 D Hl il #4
ST, TORBFIEIDLHDODY 7 FNMED VIV
Motz Fiz, IRAREMHERETERE L 315 CDY%
ligand (CD95 L, FasL) i PEMHRI TIZFIRIF L Twix
oz, EERAR L% < OIS FOFHEBOE S 13
3O PEMEMI CHELRZIT L, winbEwy
TFNMEERLTW, 4 MA A VR TIE, interleu-
kin(IL)-6, IL-18, interleukin 1 receptor antagonist
(IL-1Ra) R Eb T L FHRB L o7, A4 v
A7y —BEHEEOKEIRO oN(FD.,
52, 25O PEMIIE 7 €h A~ OB THRELE
BbHYy, REOIHIZITE L, REOELIZHHES
LTWwaHaaEENTRB Iz, MHCIZEIL T3,

class I OFEHIIH %5 b DD, HH OIRETIE class 1T
OFEBUI o7z, ZOf, MEs~ ~Y v 7 ABES
T metalloproteinase IMMPs) % tissue inhibitor of
metalloproteinase (TIMP), a disintegrin-like and
metalloproteinase with thrombospondin motif

¥%E 14HE

Lo

5 ERFEFELEFHE (CBPE) oifafaEnZt,
CBPE %%7%#% 7 HH, 14 HH CHEMSIIc THE, ZOXRIC IPE 2w, §#%# 7HED CBPEX, £ 7
= RS EE MESEAE L, IPE b CBPE EREOFRE%R R L7z, CBPE 5% 14 HHIZ 132 % QM
AL, A7 =CEBENPHEEL, BERESE R L (BFEREROT: O EHE FIZEERELY AR . IPE 3
EENEE LMENEEL T2, EENOBEIX, 20 um OV A XA 7 —VERT.
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Transforming growth factor(TGF)g 1  TGFg 2

LAP*-2

TGFp receptor I
thrombospondin-1
CD59 a
Interleukin (IL) -6
IL-1 receptor
IL-11 receptor

Interferon (IFN) -y receptor
Chemokine (C-X-C)ligand 1
Chemokine (C-C) ligand 7
Chemokine (C-X-C) ligand 16
matrix metalloproteinase (MMP)-2, 3, 11, 12, 14, 16, 19, 23, 24
tissue inhibitor of metalloproteinase (TIMP)-1, 2, 3
vascular endothelial growth factor (VEGF)-A, B, C
a disintegrin-like and metalloproteinase with thrombospondin motif (ADAMTS)-1, 2, 5, 15

TGFg 3
LAP-3 LAP-4
TGF# receptor 11 TGFg receptor III
thrombospondin-2 CD47
MIF** CGRP***
1L-18 IL-1 receptor antagonist
IL-4 receptor IL-10 receptor
IL-13 receptor Type I IFN receptor
TNF**** receptor I TNF receptor II
Chemokine (C-C) ligand 2 Chemokine (C-X-C)ligand 5

Chemokine (C-X-C)ligand 10  Chemokine (C-X-C)ligand 12
Histocompatibility 2, K, D, T resion(MHC-class 1)

¥4 14 HH® CBPE, IPE, RPE @ RNA ##iH L, Mouse GeneChip® (Mouse genome 430 2.0) IZ E 4
F 7 L L 7 cRNA 2 & S, #ERa%, Y7 PV BBB LT -5 2{T-7%. 320 PE
MRZIZ 8> T GeneChip ¥ 7 7 )VED 100 A EOBEE L% R LIt AR B ELEF 2R LI, * 1 latent

transforming growth factor £ binding protein,

* %

. macrophage migration inhibitory factor,

EEE R

calcitonin gene-related peptide, **** : tumor necrosis factor

R 2 EFRFERLEBROSETEGRT O Z Lo | I ER R L O8I

accession

GeneChip ¥ 7'+ )Vl

probe set number BEF CBPE PE
1417979 at AF 291655 tenomodulin 1,973 1 10.0 X
1427168 a_at  AJ 131395 procollagen, type XIV, alpha 1 1,887 20 8.5X
1448421 _a_at NM 025711  esporin 532 7 8.5X
1446326_at BB 150460 procollagen, type I, alpha 2 189 5 5.56X
1418511 _at NM_019759  dermatopontin 223 5 5.2X
1449388 at NM 011582  thrombospondin 4 133 4 5.2X
1456084_x_at BB 5322202  fibromodulin 5,075 180 4.7X
1420655_at BB 229377 elastin 841 48 4.7X
1415832_at NM_007429  angiotensin II receptor, type 2 1,644 68 46X
1418945 at NM_010809 matrix metalloproteinase 3 2,585 132 4.2X

B3 IPE L L T CBPE K ERBICEHWHREN H - 1 RAEXN BB T 2R L 72 (p<0.05 and
SLR>3.0). Accession number iz~ 4 7 07 v 41281} % GenBank 2> TIGR database @
accession number ZEK L Tw%, * I Signal Log Ratio

R 3 EFFPERLEBROSEFTEGTOZ L | BIRER LRHEE & o8I

accession

GeneChip ¥ 7" F Vil

probe set BLF *
number CBPE RPE

1418028 at NM_010024 dopachrome tautomerase 287 2 6.4 X

1448326_a_at NM_013496  cellular retinoic acid binding protein I 132 3 4.3X

1423859 a_at  AB 006361 prostaglandin D 2 synthase (brain) 1,436 107 3.56X

1415861_at BB 762957 tyrosinase-related protein 1 550 67 3.2X

542 RPE £ H# L € CBPE WHEREEWHEIL D - AR L BIEF 2R L7z (p<0.05 and SLR>

3.0). *: Signal

Log Ratio

(ADAMTS) % vascular endothelial growth factor

(VEGF) %z EIMEFECEE 25T HFHL Tz,
CBPE & IPE &}t~ 5% &, signal log ratio(SRL ; &

7 F VA% AT AEZR) 3 3.0 LET, 2D p<0.05 D

BEEND > -HRSTFIE 1,086 HThH-o7. DFEVHE
HEOBEFRIHEBRN D - IREBETFH 2% BELC T
HY, BEFLVOWVTORBSFIFEUL TS Z R
HHAL 72, £ 212 IPE L IR T CBPE THEHEHTH-
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TRENLEETEZTRYT. ZhoDEETFOHT, te-
nomodulin (TeM), thrombospondin 4(TSP-4), mat-
rix metalloproteinase 3(MMP-3) 7 EIZHRNIC FIRD
Wb 2107, ZOHRT, Y FAERR D E o
7z fibromodulin % latent TGFA binding protein [G]4f
TGFp OEHALSTO—o & LTHEDNH %5, CBPE
& RPE %Ztt~% &, signal log ratio 8 3.0 LLET,
DO p<0.05 DEELREEZFEDIEMETIZL T 430
Tholz, 2%V MEROBEEFIZFAN D - I-iEER
TR 97% BEICTH Y, IPE L DD & & L[FEED
ERTHo7-. £31CRPE LT CBPE THHEHE
BOTRENLBETOEEDERLE., 2o DR
L7z 8fET D 3 D, tyrosinase-related protein 1(TRP-
1), dopachrome tautomerase(Dct=TSP-2), cellular
retinoic acid binding protein I (CRABP 1) i34+t
~—A—t LTEELRSTFT, CBPE X RPE IR T
in vitro W CTEWEHHD 5B L T B AJEEMED RIB &
iz,

v % %

BRI, BIEBRE S BEO—EFT, ¥ &R DM
WCALE T 2 BRR DR T, % ORI IZBREAME M Y
LR OEER D2 BRI oS ERIZEVEDRTY
3. FE B, Sk o MBaE ERCBITL,
BHEEERIER ICEE2MEL2E L, BAELERHFS
2, TS IFICEAE EEOREDPRKEVE ST
5. —H, BOHFELEEOKE 2EBEO—D 1 REMHIF
BOFEDRBE N TS, IBNKIER, MmE % EiEL
TRALTE 7 Tl L OLGERR, BrEAGR
bR 2 L I ESERMEISFrSDY T F
VR, FEEMEAL T M T Mla~ e Ef s n
TWwB LRI TWSD, LaL, RESEY, b
WIZBREL U720 35 &, 7 OGRS IRE L, KIE
HERLAH Y 7 F v 220 v SIRFNABAL, RA
LW /NETRFERESRIIT 3 L E 2 oh b, K
e i, BEEERMROE EEM (CBPE) X, in vitro
WBWTHRWIEE T ffaikgErs B3 2 2 £ 285
iz U7z, CBPE 33 ML T i@ Thl ¥4 ~H A >~
O IFNy EARECM I TERE 2 16 L, RIE O EE,
W CRELEEE SN2 AL =T #ilgo Thl 4if%
BRCECHIHEIL T b Z e an, Zhs ZIRER
TOREOHENCHFGET 2 eE 2z o5, SHOREL
R~ S AN HE 2 5 &, ¥, BRE, #EED
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