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Purging of Ph' Positive Cells in CML by a Combination with Long
Term Marrow Culture and Interferon—« and its Application
to Autologous Bone Marrow Transplantation

Miwako NARITA

The Ist Department of Internal Medicine, Niigata
University School of Medicine
(Director: Prof. Akira SHIBATA)

For the treatment of CML, bone marrow transplantation is thougt to be the only
method that consistently restores normal hematopoiesis for long period. However, the
indication of allogeneic marrow transplantation is restricted to a small number of
patients with CML.  As functionally competent Ph' negative hematopoietic stem cells
are now known to persist in CML, autologous marrow transplantation might be
undertaken with curative intent if clonogenic malignant (Ph' positive) stem cells could
be eliminated from the autograft. For the purpose of developing a effective method to
purge Ph' positive stem cells, we tried long term CML marrow culture in combination
with IFN—a that is clinically established as a drug to inhibit the proliferation of Ph'
positive cells. The long term culture in the presence of IFN—a (10~10% IU/ml) was
found to eradicate Ph' positive CFU—GM derived colony forming cells in all CML
patients in time and dose dependent manner. The effects of IFN—a to the microen-
vironment and to Ph' positive cells are still not so well analysed, but our results
suggest that Ph' negative CFU-GM are more tolerable than Ph' positive ones in long
term culture system with IFN—«. Thus, this culture system might be useful method
to purging malignant (Ph' positive) clone for autologous marrow transplantation in
patients with CML.
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BEEHE AR (LT CML &859) & Ph! $ifa
k%744 % clonal hemopathy ' C, %, FT4¥
FHFHIC L Y, cabl sequence T A 9 Jufalk
DWRN, FRREADVHD B break point cluster
region (ber) WERE L TWA I BB ERY.
B Atk b OB IC 2T, Nras BETOREL
e, LUGBHEMBALLRS, L L—F, BRI
SHERIIETEY, KECERTRONENHE
i, FEBEHBHELACEREREDORT, KR- LT
THEABLERTH

B, CML oBRBEHEES LT, £ RRREEH
BH&EELLNDY H, HLA O—F L1 donor OFE
B, EARE, BLIHRMAS D, roBGHKRE
FEHMBHEOHAIAER BN, L L, BEEH
BHOLOIE, BB Ph' 2o v A BIREI B
ETLRENLETH L. 1986 %, TalpazV Hid, 24
Flo> CML H3# 1 interferon-a (IFN-a) ##45 L,
78z Ph! ¥ clone OHBLZ A, CML OBHEO
AR ARTEEREL LT, IFN-« b icER &

hiz. A;Td, CML x4 % IFN-a (HLBI) Ok
Fn g oA TTbRY, —HOEFT Ph

7a-—vOd, FiidEM l, ¥ 51 ber rearrenge-
ment OEENERZ IR, LHrL, CML @ IFN-«a
W B ESEHIMERIRIC Em A 9, > IFN-a Off
BT ARt ~OBfT%MIET 5 2 & IR REICRER]
BEET Ao L, BBEEL LTO IFN-a« 05

ik, ALK TRAUETHS. 4B, EHE CML
OREHE, i CML OBEFREHBHEOIEH L BM
Iz, 1983 Fiz#HE & iz Colombel H% 1k 5 CML
Bt EEE#E (long term marrow culture:

LTMC) © Ph! Bttt 7 o— v i34 &0 o x>
LE, Zhiz Ph! BB o — v HEEAIEIERE B
% IFN-e #Ptf4 22 kick -7, Ph! Biks o—

#bkk & HRABEHHE
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V¥ in vitro TEIRCERERTEE» GBS % 02 1o,
FORR, CML @ LTMC & IFN-a ##HT5C &
kT, FilEfREO CFUGM Hi3ED Ph! [BHEM
fait, IFN-a TRERGHCRD T LA LE
DT, TORMES5HEOBE L HRBEMBE~OIEHI
My HMBES L EORET 5.

HREFE

(EREMIa) CML 18M: 8 E 5 BloF# buffy coat
EA L. EFIOPRIZE 1ioRT. 6 1, hydro-
xyurea {ZCHEEFRTHY, FEH 5 3BT INF-o #H
CCBHPO Ph! BYEAIRIES0% A LT, fE
B2 &3kt BRoRESHMBEAKT S .

{interferon—a: INF-ap KEE! IFN-« (human lym-
phoblastoid interferon: HLBI, spesific activity of>
1x10® IU/mg protein: SUNITOMO Pharmaceutical
Co. Tokyo Japan) #{#f L7-.

(HEERMIES® long term marrow culture: LTMC)
LTMC &, Dexter H7 Of5#FERHEIE L1 Gartner
& Kaplan ® O FEIC# LT -1z

2X 107 O BERE buffy coat % 10ml DEEEWICIF
#FHE 4, 25cmm TC flask T37C5% CO, D&HET
THFEL, TAZLCEOYRELRE LWEHRKSBERL
fo. BEEW S LTt MaCoy' s 5A medium & 12.5 %
105M hydro-
cortison, &ff vitamin, amino acid Mz licdL D%
AL BEMSEL, IFN-a 2HEMLUEVGERELRY
control & L, IFN-a ##EE 10 IU/ml, 10% 1IU/ml,
10° 1IU/ml #RinosEHEf7 -7 (& 1).

7HZ L flask X OEDH LI ERORERF O
TR, MIRRECA S L 28, CFU-GM assay K
R L. —ROEBELTIE, ZoORERROREES
ﬁ LN ?J”) 1.

(CFU-GM assay) BEDRD establish L7z CSF #E
HIE% (SPT-2) @ conditioned medium % GM-CSF

horse serum, 12.5% fetal calf serum,

#F 1 LTMC #REfT L7 CML &M HEEZDOHR

Cose | Ase | seu | oD pgitve T Thempy T Therapr o
1 22 F 100% hydroxyurea hydroxyurea
2 23 F 100% (=) BMT
3 17 M 100% (=) BMT
4 22 F 100% (=) IFN hydroxyurea
5 63 F 50% IFN IFN
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Bone marrow Buffy Coat MaCoy's Medium
1-2 x 10'cells Horse Serum
Fetal Calf Serum

9 ml| Cortisone
/ Na Bicarbonate

/ MEM Na Pyruvate
IFN-« RO O Essential Amino Acid
0-10° U/ml -~ Non Essential AA.
Gulutamine Vitamin
| - L
. 37°C 7 ddys
* 5% CO,

el 4.5 ml

supernatant 4.5 ml
wash and cell count

! | B

GM colony assey

( [ RPMI Medi
‘t‘:::?:,-:)} Methylcellulose Q/ N edium

FCS FCS
CSF(SPT-2)
- . =
37°C 7 days 37°C 1-1.5 hour
5% CO: 5% CO,
B g
colony count
B =
cytogenetic studies cytogentic studies

B0 1 BT & R
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sourse & LT{#MA L, methylcellulose 2T -7. RP
MI medium T## L1z 1x10°@OLTMC iR
%, 0.8 % methylcellulose &15% SPT-2 conditioned
medium %#&%r MaCoy's 5A medium CIEHE X &,
35cmm culture dish B L, 37C5% COy O&KHT
7 ARIEEEE L 7-. colony assay DBEICIE, IFN-a ¥R
LTMC dRoffgcs LTd IFN-a EHEM Lich -
1o, 7 B B i@ BB 4oL - oMaER A colony
ELTEOEEFR L.

{RtaARSHT) colony BEHAIH%® dish 2, colcemid
MR L7z RPMI medium 2ml %@ inz ik
AL, $185HE, 37C5% CO; THFE L. colocemid
OFEBEE, 0.015pg/ml &5 L5 CHM L. —8
DERFRTIE, LVFOAHET colony assay DORIOF
HRROREETHT 4T, THhbb, LTMC L9
By L7 ERIR 2 10% fetal calf serum % &A
RPMI medium 2 &, 37C 5% CO, THI24FF
fREE L, =% colocemid %Nz, &Hic 1 BEE
FELIC.

colcemid FRinic TEEEBOMMAE, 0.075 MKCI solu-
tion TIEMRAMI AT\, Carnoy s solution (methanol:
acetic acid=3 : 1) T3HEOBEEUELIT 7. &
TE L7 fifai2, hoechst 33258 & quinacrine mustard
T EY . (Qbanding method) % #ifT L, MtEE
BET THHBEEE LT 2T - 1.

Cell Number

1 2 3 4

B 2 LTMC LiEthofysaio fese2E1L (case 1, 3)

BB BT 54 » 5 —
Ph! B2 o — v ORIRKERE

5 weeks

7z 0y — o BNIERRIECL S
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Ph! BHMBEONER B & ClifT L Rtk sy
HORERY L L, 272RkF0 Ph' Bz os
& (%) TEMEi L7, FEGIL b6 4 2IERBAAERT 100
% Ph! BH:TH 0, FEFSIE Ph! 50% DR EH
Y22 202 ) R IR A

& xR

I. LTMC [C& % stromal cell layer DA
B EREMRD b, BROFBBRCHIDLT, |1
~ 2 BH LRI marrow stromal cell layer O
Hr@dbh, £FEAEL, BE48HEO LTMC 4%
M4 2 L ENTETH 7. 72 [FN-a 2ERMN LL
38 %D marrow stromal cell layer %, * 8B,
YFAAZ T control (IFN-« JEFRIN) O % h & #1115
DE R T
H. LTMC [C& 2380zt
a. LTMC Lifho@smaies, B 2 wit o
<, —BIZlEECEY L. B oRER, IFN-«
WINERFRTE LI <, FN-o BECKET SHEHE
BB bR, B, IFN-a 10° IU/ml O8#E% T,
PR MR R BRSO 1/100~1/1000 O Mk % (104
& level) LMERTE -7 o EEMRRLL,
3~4 @Bk, lymphocyte & macrophage # % ®
KA ¥, granulocyte OIS ITRE R L.
b. LTMC b OEEMl 1x10°EH 7 v o CFU-
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case 1

100 4 0

$0 1

1 2 3 4 5
oo [FN O u/mi

Number of Colony / 2% 10 Cells in Supernatant

weeks

e 10 U/mi

W14 % Hes Fi2iE6 A

case 2

100 1

501

1 2 3 4
~— 10°u/mi

5 weeks

O} 102U/ml

B 3 LTMC Faf7lkh o CFU-GM H3kK colony BOSHIZL (case 1, 2)

GM ik colony # 4, Ac—B I L@ L, &
U IFN-a 10° IU/ml OBE T CRLIENATH -1
(5 3).
II1. LTMC & IFN-« (X% Ph! BiEsEian
purging ZHR
a. Ph! [BYEMIBROMES B o Tk, FREMR

(B 4). IFN-a FEGRMEER (control! a) KW T
b, FEFIL, 3, 4T3 ~4BE8~25%D Ph!
Ao B AT 12, W2 Tl Ph! Bt
OHBERDL - LILTE D 7.

b. IFN-a WMEHESRTIE, FOBEEERC Ph
RE MR A I St 2 B 2 iR S vt (B04-b, e, d).

> CFU-GM f#3E® colony RN CHE LA BRiC IFN-o BEH 10° IU/ml OB &, 1~28H
case 1 case 2 case 3 case 4 case §
a
100, b -
X c
2 1 _
S d
@
2
% 50 1
Q
=
o
K
* -1 .
0 — .
12 3 4 1.2 3 4 1 3 a 12 3 4
a IFNOU/ml b 10 U/mi ¢ 10°U/ml d 10'U/m

4 LTMC FiEEEmkacto CFU-GM 3% colony JEmk#IKEID Ph! [

LORENZIL  (case 1~5)
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supernatant GM-CFU
%
100 = 5
\\ b
@ d ™
© h
o ° “ a
c »
3
=
o
&
gf 50 A
S
®
0 4 t 4 ~+ + t + +
| 2 3 4 wks 1 2 3 4 wks
a IFNOU/ml b 10 U/ml ¢ 10°U/ml d 10°u/ml
B 5 LTMC F#EFHE#EE RGO CFU-GM #13€ colony FERkimia
@ Ph! BHEOHE (case 1)
A. U 23y F
. 3-10-«11"61"!0‘-"(1 3«10uk 3= 10uf2a IEN
R 10009 TR P HU
WBC 10 NEC
.30"
20x10
5 \/_t W T 10
PH
100% 90% 60%
gy
Hb M
g/dl 0] TN
./.
PLT 50
=104 \_J//’\‘—\_/—_ﬁ“”
6 7 8 9 10 11 12 1 2 3 4 5 [
‘88 ‘89

Bl 6 case 4 DEKEE
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L& Ph! BYMRESEL L, BYESER50% L0
FOEEEREDB IS I o EFRSIE IFN-a 12T
BFERRInCR Y, BERMAMRICIIBL T OFEIM
Harb50% H'Ph! BEMMIIRIZE Kb - T ichs, X5
I2 IFN~a %R THEEAOAZ Lickh, 4 8HK
i Ph' BMAEREAY 100 & L. FER 2 i3 IFN-«a
10° TU/ml SRR, 4 ABBTcEsH8
AR (0L E) 2EUT 5 EATRFARETH -k
B, HEFEERL TR
c. KBOMMAHEET DL LNITETH - IER 1
kWi, LTMC Eisho@iEfiao Ph' B
fao kR s, £oFiEfiado CFU-GM B¥ colony
TR H MR OMBREL L L (K 5). MM
ZEWTH, 3~48B 10 Ph' BElBROBEYR
®f-ht, colony RN (CFU-GM) =34 2 #4l A3
FOEHTH -1

IV. BRERBIC3stH2 Ph' PRMEMRAOM A & in

vitro TOIHIZHRO

LTMC T IFN-a OREZWHEE LICERD 9 b,
I/ GEB2, 4, 5) IKRBEC IFN-a A5 I hic
DT, in vitro & in vivo OPREA HE L. R 2
BB ORI IFN-a T E Bk OFgH 4+ 38 2 1
DRIER GO MBI O HSLECH - 1. fiEFI4
i3, o, BEEKMCL IFN-a BHBEAIT, #Y
Bith 3y AHICH < & Ph' BMMBEOHE LRS-
(B 6). ¥7:, fFEGIS RV TLEEER 5D IFN-
Z, 1~2Bc—Eofb T, 50%LED Ph' Bk
RoOMBAETEY, fEf4 LHEHEEC IFN-a OFRKR
SR (Ph! B2 o—voRd) & LTMC k5
Ph' BH:MaRL & ol MBS T 5 i n g
hi.

z 2

CML DR, B BEOBERT, %4 9, busulfan,
dibromomannitel #¢ A BIRKTH L0, TOF
BRI L TRERCEE S h Tl
1982 5, Bolin »% |, hvdroxyurea #' busulfan =
B5 L EwREL, bbbt 0BERERL TV HHY,
bysulfan & b $AEFMIIEET 5400, Skl
BHIET A LIIEBTHLZENHBA LB S, —
¥, EHMREHcEN e EEE A BT T 5L, -8
iz Ph! s o — v BEBRT L VO BELHL R
TEHOM Singer 59 (2, BALH T G6PD hetero
O CML BEXBVT, Zo—@kicHE T2 Ph' &

6w T2 e6H

MM nonclonal TH 2 Z & LTV5A. L
LAEEDGH 0BT, PR B/ o—-voXk
BICHHIL, ErcfET 520 PR B (E#)
7a—VRIEMEIELZLETAETH 7. CML ©
b » T & 2L, BfEoLZ ARAEBHRHE
DHTHHY. UFETH, CML OFREEHBHERE
ik, BT > 28 (66, SMElET -1
SEip 2 WINAEFHCchH b, BHETIE donor A
HE, FEEFHBEEROE BIREE2 Hh 3.
La L, AEEE&ecE, HLA ©—3 L7 donor,
FEL ORI B, TOFRIOBLTFEVbRT
WAE, BREXMFOHKICIE, HRBEBEOMIEN
BLEANEELLRE.

=7, Mo AAFE LTS L IFN i, HES
Bl LCOFRLET L Ermon', CML ioxi+
HEREIA ML, 1986 £, Talpaz ©'8 H¥IDTH
HLTUE &, FRBEhoos5070,
1. IFN-a Eift5E L -T Ph Bl 70—y o
HBZ#ED L5 Talpaz H'9 DML, HFIAR
THDTEHA Ph! B 7 o— v ORI, +74b
H CML OREAERFEh 2 &V HENEBETH D,
FHTEH, 1986 F L 0 BRI TI76> CML BE
{2 IFN-a (HLBI) O#5 4Btk L, 1988 £ & Tio i
ARG H AR EETH - 1FEFO 5 B 136[0> Ph! B2
ooy OWMBARELTH5%. L L, IFN-a ik
% Ph' BBtk 7 o v HIRIB R B AE S B D, F1,
RERDEHEIL LT, BB, AR 2EBERT
FORIFEM L <, CML oL s LTlIEh 5
iZiE, Ph! Btk 7 o vicnt 4 2 RS0 HE, Lo
KL OB, BIEHOBR &, SHBOBELRE .
HERBBEBEL donor #0487, BEED GV-
HD %o &+ 2H4OAIHEORBEL e, &5
CHBESOIKAE, & OFETEREN AT S 2
EWIFE IR AN, Ph! B v v O purging FE
HEREE S, CML It Tk, Ph' BitkwbrE+ 5
o OF I HEABRB E R, KB, purging 7L
T, BHOMIE Y ED - BEY ~ERA TR,
FEDFEFHERL, DRI ESBAEL -1 Bl H
KEMBMED purging #:& LTI, monoclonal #ifk?
4HC (4-hydroperoxyclophosphamide) 28/, X 5o it
hyperthermia JEE2V2) Jo S 2 O HEHRAL BN T
VAN, —R—HAPELLTORACRILIEURNNLE
TH5. Lrd Zhb0 purging #i, FERCE
ALT3EE2LNLEHORY (HIK) Mg



RkH '&fﬁ“ FREER I BT S 1
Ph! KFT’U’DW/V)@ B’]%

BETAFETHH, BHAMFOERBOETHMEY
AR R LT AHECUIBRERL» R VB IR B,
CML @k 5, Ph! Bty o — vV h @ B IEH
ro— v hEH TP VIREETE, purging T DD
RNESE RS ¥ (G A

—fic, #EmE, B & o AR RS
(microenvironment) OS> TiThbhb. i
Bk (LTMC) 3, 1976 % Dexter 57 0k -~ T
R INILOT, ZONBRTHHEINS marrow
stromal cell layver {3 microenvironment ZEE{LLL,
&1 Bi9 % physiological condition b & <K
BT AEERE L THZIATETL 2820201983
#, Colombel %% i3 CML EHHIEEICZD LTMC
LA, FOFRR, EHBHMOBEfCHA~EHR T
HEHN, 4~8BEMOKEBRAERT L ZLNAETHD,
Mz T2~ 3EE &0 EEE EFEPOFERRIORZ, Ph
Bt B LT 2Ba 0 H 5 Z Lol L. 1986
4, Frassoni H% (&, HLA O—H LMo RLBE
HHile . CML EHiMlE%, LTMC #’C coculture
L, Ph!' Bttdifas 2dcmlb 45 . HREEk
SHTh b, B L7 Ph! f‘éﬁ“&%ﬁiﬂ@h ﬂﬁ‘:ﬂ’ﬁ?ﬁﬁﬁﬂ‘ﬂﬁﬂ
FoLDDEHE CML Mk L DR B5 2 &%
AL, LTMC &V o2& T Tl Ph' B m— v
DT H H L DogL growth advantage 2815 2 &%
AFEE L Ao,

A, EEF, ZhHO LTMC O %E & &, Ph!
BtE 7 o v RS AR T IFN-a 2 FHT 5 Z &1
L0, I0ERL Phl Bt o— v 2@ Bk T ¥
LhnrEz, SHO CMLEHIEEELNSEL, LT
MC = IFN-« 10~10° 1U/m ##inL, Ph' Bk s
- v OFEKRIFRIBEL MIB L L THEBEBRH L. *
DER, Colombel HAER L& <, LTMC B
T4 Ph! Btk v v iZEAOT 5, £ ORIERIZE
<, 4FBOE{ZTIE Ph! BHEY o— v 100 KkE
Giﬁ%&%’i Lhtz. & ZAH, IFN-a #tH4 22
Lk h, &6l Ph! B n— vy ORLAED LR
h, Lm» zg INF-a OBEFFHICHED T 2EE 05329
Lits, T4, in vivo T INFra CEESEHAR L
FEBI5 T IFN-a 10° 1U/ml O#InT Ph! B2 o --
YIEFLCHELE., Zok 5k LTMC & IFN-a &
L5 Ph! Btk 7w — v OBRGEIR oV T,
O BE#EAc Ph' BBIEMBa oM % 1154 2 4] (IFN-a)
OFEAT T, EF (Ph! BH) 7e—-vHX o
WREEE % H+ 5, @ IFN-a # narrow stromal cell

—7 x 0 V- o BIEHERLEC X
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layer ©ZAEFE L factor &3t CFU-GM ¥ foid%
RUBTOEBMC Ph! B 7 o— v OIS EE5 5
EVOHTBEBYOBEMEIRS. WThicE L, Th
LOREHT LTMC & IFN—a OftHT Ph! Bits o
v#% purging T3 ENTETHDH T LB mBEEL
TWb.

$EWE, Chang & Dexter B2 (3T, CML OAit
SYEMRMFEeE L Thd LTMC ClHEl 7 o-— v
TRb->TIEHE 7 — BT 5205 Colombel
530 DWELBEr, SBHFHEALREESHOE
RIE By %, LTMC T purging L7z#%, 1.0~3.8
x 108 {8, kg &fﬁv’cé’fzﬁ’%ﬁﬁm&ﬁm B
W4T L e @Bl z OB BR L Twv 5. EHIE,
AL, Bernett 53U (3 CML &HHHOE %ﬁ%ﬂm‘ﬂ 10H
M LTMC L, #FEfilas By - BR GBS B

C3REGIMETT L, BHKEE 7 » AR Ph' B O
HBZRDh -l L ABELT-S. L, BHE

R LM AEL Lo I0BEOMENBETH D
Ph! B A 554 purge TEF, WFhi ok
BRELTVA. CML 0Hf, EEOERTL, LTMC
BT, Ly dHEPRTE, Ph! BY o— v o purg
ing BEREETHH, AEOTEL IFN-a & ® Phl
PEMEAIR IR A BT A BAOBHNEESLE 2 bh
L. ZoBs, BEALEED B 2,3 wRitosl,
LTMC & IFN-a OftHT, &msMias &%
HBEOZE LKL TH S, —BCBBBHEARIIT S
o, 10848, kg LxAOHIBEARESL VbR,
RGOSR VI LTRSS 00, SHBOE
BTHDH. fufi, DNA #HiABzFkicky, a0
cytokine MABICARE & h, Blic, GCSF, GM-CSF,
erythropoietin 7t & #BEKIEH I hTwW5, izt~
v A% AVIc in vitro OREBFE T, IL3 & IL6 D
HRTHCHBEY AT o8lila ML 2 5 - L HiE
E N3, e bW Th T OFEEME A 5% piE
HLTWD, f-TEWEE hbo cytokine %G
AT+ahobicdn, EELOHFET PR BEsa—v
% purge Li-dhé, BREMBECLECHMBEE
BLrEBTELRLODEZEZLRA.

ik, CML oiR#E#ZE LT, LTMC & IFN-«
kb Ph! B s e—v% purging LI-BREHS
HORIREN: RIS > Tl b, —77, EE o4
BAZE Lic & o5y, EERANC IFN-a 2#5 s
hicEEFTO, Ph! BYEMRIIEISE % Kek$ 24
BHY, INF-a #HCTREZHME LLBELXTY
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BED, ERAOBRICLHERTHEL Z L EMER LI

ES & 5]

CML OREERE, BrEFREMBHL#T 52 &
»H®E LT, LTMC & IFN-« OftfHIZ L - T Ph!
Bte 7 v — v OB E % 4, LLTokREE.

1) CML E#HEHII3°h & BiF/ marrow stro-
mal cell layer B L, LTMC ZAfETH . L
oL, PRENIREBOLEERI & L b L.

I) LTMC #ifarho Ph! Bl s v— v O
% CFUGM O L~ THER LT, 20 Ph! BBt s o—
v @ purging &, IFN-a ® LTMC ~O¥NTHERE
Eh, hOBEKRENTH . —FIT, Ph! Btk
o — Y DOFERIHENED b hi.

M) bl bk, IFN-a #in LTMC &, CML H
REHMBEOEED Ph! Bt o— v D purging OF
FIHFER L VBLEELLRL A, LTMC I &5 CFU-
GM % & iciilB oL rELEbhl.

V) KM IFN-a OB SR Ph! BMils
BT AEAL, in vitro (LTMC) kT4 Ph! &
MEEOHBERAE L b, JOEEET, IFN-a
OBE S - TRIEPHRF T & 2%, 250 U E
RELZENFEEEZ BN D,

ME#rsbicbich, BYD ZRE, IRE
B0 & LI R — PR HIE BB B L
T R EEO JRELHY E LB -ARERL
RERBIEUE, ERISATE YO BRERASM
WPBHEBRIS T E CREHBL £
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