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MRI Diagnosis of Lung Nodule
—Experimental and Clinical Studies Regarding to the Environmental
Effects on the Relaxation Time Measurement—

Koji Tanaka
Department of Radiology, Kobe University School of Medicine
(Director: Prof. Michio Kono)

Research Code No. : 506.9
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There have been several reports on MRI concerning the differential diagnosis of lung nodules by
the measurement of relaxation time. Measuring the relaxation time has been reported to be of little
value because of a lack of reliability in differentiating nodules, and may vary according to
environmental effects such as tumor size, location and physical constitution as seen on CT.

From this point of view, we have newly devised a phantom of the thorax containing simulated
lung nodules in order to evaluate the environmental effects on the relaxation time, and investigated
the fluctuation of the T1 and T2 values of lung nodules of the phantom.

The experimental study using simulated lung nodules revealed that T1 and T2 values of the lung
nodules shift according to various environmental factors such as tumor size, location, and blood flow.
It is concluded that there are definite environmental effects on MRI measurements as seen on CT.

In clinical studies with patients showing nodular shadows on chest radiography, we calculated
the T1 and T2 relaxation times of lung nodules pre- and post-operatively. The T1 and T2 relaxation
times of resected tumors were measured approximately 2 hours after surgery. There was a tendency
for the T1 values to decrease and T2 values to increase when compared to preoperative conditions.

However it could not be proved that the changes of the relaxation times were solely due to
environmental effects, because there were lots of valid causes which affect remained such as loss of
blood flow and tissue degeneration after surgery.
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2, BERER7 A=) X ACEEORBAICIIT
LEBEGROIHICEEO T, T.iHic—FEDMHE
MERDDZ BRI DEELRS, ZOR
BEBRTHIDOFEL LT, ReREFOE
MEFFC RIS TRESREOFE T VTR L
7o, 9, MRIAKZE 7 7 v + &% X Offiks &
77 v P ARRAEL, ThbrAVWTBRERTI
BIAEH 77+ 2D T, TAEOEBIZD
TRBETo7c, ¥, BEEM X REH KW
TEEY * 2 LicBEER CoWT, #7a0 - A8
O MRICBFBERED T, TEDQETHIZOWT
b #EET A 1TV, MRI 13513 5 BT ISR o £ HIRRE s
CRIETRESROEE > THEE LT,
II. 77> b4l d 5 EEREIRST

D d&iabUic ik

AIELIBE 7 7 v b AR X OB 7 7 v b
LADFEML, EXKEBSTFILEWTH S Polyvinyl
alcohol(LAF PVA), Salad oil, Graphite particle
e &THBH(Table 1), PVA X, 19244, FE©
FRENICKBESHRBETHY, ToBEL#

Table 1 Materials for the thorax and lung
nodule phantoms

muscle : polyvinylalcohol

fat : salad oil+12-hydroxy stearic acid
rib : vinyl tube+ fat
vessel : vinyl tube

nodule : T1 & T2 value of phantom nodule were
varied by the parameters
(polymerization grade, percentage of water
content, graphite particle)
in polyvinylalcohol.

#% Table 2 1ITR3401< L@, Bo8R{IAD
Lesdbhns, RarBvicboRBEORS
s T, KiE25+2cps, MRILESS+ 1 1%,
pHS~7, ¥ 2o bDChHs, W77 v+ &
X PVA, Rfaffighi®, zoth&s FLahr %k
MeEL, ThOoDESE, &KXk XUOHNYY
Ex bz rickb, #th, KB (ARSI O
W58, KBk, #etk, B2 ETH7 7 v 2%
fERR L7z, ok, BoEKBHIRO Mk o E % e
THELDOKREBR7 7~ b 21%, BHRcmoD
vinyl tube % i\ £ #58cm/sec TKBEAZ I L
fo. Efe, M7z v r AXWE 7 7 v F A E
R PVA X\, EEE, KK, RELLT
DZSZ7774 PROBEXEIREE LI DT
BT, THAESCCHREXRESH LI
Lic, LIF, RAfELKREE s~ > v ¢
&% B TEEOBEREIC T A2 REETF T
bbOW37 7 v b 20 E, QW77 v+ A
NIEBTHHER7 7 v b aDKE R OMED
HE QKEBR7 7 v r 20EEBroOWTERY
fTofe, AL MR ZEE 13, BE4E0.2T BE
BEBETA T A AEX10mm, BN 26
FolZ 4@, =+ Y v 7 A13256 X256, #{EEL SE
T TR50085 %\~ 132000msec, TE 435 5 W3
80msec TH 5, ¥7z, IR TiX, TR 2,000msec,
TE 43msec, TI 500msec T Lz, EEE
A UCHEBmEm 2 v e, SRR R R B L
Tix, Proton, T, IR E{f X b T,, T,itE®E{E%
ko, BIOHEBIC ROIZHREL T, T.fEXHE
Liz, ek, HHLI-MREBOSF L) —HD

Table 2 Structure of polyvinylalchol

vinylacetate

polyvinylacetate

polyvinyalchol

CH,=CH . <CH,—CH—)— . . +CH,—CH>-
| polymerization L saponification | n
OCOCH, OCOCH; OH

%,
27
é':-‘a : fect t
r,% periect type

<CH,—CH3- + (CH,—-CH—}l
| |
OH OCOCH;,
partial type

SERL 248 A25H
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B, pofE, WERCAEL, wFhoiiir
ThH—EiX20ppm LT TH S,
w =R

1) MRIAZ 7 > ¢ &lo2T

SPEL-BM 7 » v b & (Fig la) ¥¥icl$
rv b aHEEH 7 ravlviBED
MR i@ (Fig. 1b) ®#57=T. W7 » vt &%
WA slglsRE, A, o T kg «330+12
msec, 345+20msec, 335+ 14msec, T.ffit55+
Gmsec, 33+5msec, 5T+4dmsec TH D, FEAE
I BE E 2 bhi, MEE7 > v P Ao
VTEE, B EHTEALDBETe T 4=
#— 7M1 (Fig. 2a,b), S$NEGoBEEY
EELTL, —coOFe 7 —n h—Fbil
By b AR RER—T, TMlxdoC
AR ERT,

Hrfeo T, T H2ETLEH~ +L
@ MR Ef@#75T (Fig. 3a,b). ROI#1~4ic
RLTzin PVAOESE, §K®, y7771
FofirEhsess il b, FHZT,, T
PEXSZENTETH ST,

2) K37 » v ¢ A 0BEIT-o-T (Table 3)

SEE o4 IR L 3IEE Ly 2T, AEE
OT, T. 25 T58E77r 74 A B, &6
ML Egor oIty v P APICEE LS
LB T v b AREGREEBTY Y Y -
fific iy il s o T, T li%YHE L, Table
3o, A,B&ADO#EEH 7 » ~ b A12, WA
OHENT,, TiHkcEEzmzRL:,

D MBAT Y P ARKETIER7 7 v A
ks, wEoEE (Table 4)

Bz 7z ARCHEBLEER 7 v+ &0
Fx xPoi (EE13mm (A), 24mm (B),
Zmm(CTit, EXKEVCLOBER7 » v b
L0 T, TioZEHILEGERALGRE, &
fo, BREEFh A, WAL, MR 7
v AL TiT s @ RokidTi, Th
FhoERz v+t 40T, TR~
P AREGERBTY Y R RE L
WenigEiiz v A0 T, T(HELHETSE
Bzl » v r s BREL-BEO T,

Fig. la FPhantom of thorax. 1b MRI of the tho-
rax and lung nodule phantoms

i, T, 500/43, ii,
(66 )
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Fig. 2 Profil curve of lung nodule phantoms
a, T, 500/43, b, T, 2000/80

TEHOEBXAAKEL THRECL VD EEE (T,
fE : p<0.05, T.ff:p<0.01) AEDLI,

4) KB 7 7 v 2 DEE (Table 5)
AP REICRE LIcESH 77 v 2D T,
TfE, KB 7 v 2 BFERICkER 7 7 v b
LRELICHED T, Tl LHET 5 L KB
NROMFDOHEY Z - L 2 bhHHETIE,
TEZERL, # TEMMETT52@@1LS
hiz,
LlEolastz > v b s BOBEES 77 v F 2%
AWIRBRIREHE» D, BERTICL V&S 7

FRL 24 8 A25A
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Fig. 3 Various lung nodule phantoms
a, T, 500/43, b, T, 2000/80

v b AD T, TAEICHN cEENA LN, B
ROBENHFETHIDEE L b,
III. ERERAVARE

1. H&EW I FHE

&, B X SEHLCTEBEYEL, Fi
LSRRI ORE LS TARD L CT T4
B X D BEE W 238 & Mt KARSHAHRE 1 35E B <
B, FOMBFEHNTE, BIESH, BFELE
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Table 3 Variation of T,, T, values of environmental effect

—Thorax—
T, value T, value
A B A B
inside Thorax 201:£22msec 248 +28msec  46.5+:7.0msec  31.0+4.5msec
outside Thorax 267+ 24msec 443+3Imsec  50.0+7.2msec  44.7+6.8msec

Table 4 Variation of T,, T, values of environ-
mental effect —Size, Location—

location INSIDE
OUTSIDE —T

o Center of Rt Lung|near  Mediastinum Apex
A 194 194 190 190

T1
B 195 190 187 171

Values
C 205 186 195 178
A 45 43 42 37

T2
B 49 46 41 36

Values
C 52 50 42 39
a) =R

[ Lung Module Phantom M Mediastinum

540, EBEES 1HT, EEoAXIRE
£20mm~62mm TH 5, Hikik, fifgio T, T,
HEEGR X b EEANRERRTIC ROl ZREL,
WEGTD Ty, TERX B, Fio, fiek 2 ~ 3IBFRILL
Ay +44.5< bEwicREoEHD T,
T, EE& X DERED T, TfEXREL, #dl-
M oER KT 5 T, TAEDEBHITOWTHR
Hlt, i, WiioRTRNCKTIEBEOKLE
X, HHEME, AT s T, TE0£XRC
DT HMEET -7, HHL MR EEI1Z, &
BAR 2T EEEEE©, &% B¥HR, &
FIRFRRIE XIEBRIBA LR TH B, —Fo
FEFNC O\ TIXERETE S8 L e,

2. R
BEPRGIBBIC I 1) % B OFFEALE, k¥ ¥,
R, Mal-MEoEED T, T.fE% Table 6
T, fiaiofERE O T,, T.fEI%, % +313~703
msec, 38~7Tmsec TH -7z, ¥z, HHHEE O
T, &, 322~600msec, T,fE344~250msec TH

(68)

Table 5 Variation of T,, T, values of environ-
mental effect —Flow—

I&WT Center of Ft Lung | Lateral to Aorta
\flow (+) (+)
A 194 224
m B 182 204
Values
C 179 196
A 52 45
T2
B 46 36
Values
(e 54 37
/‘-——-\\ —,
) | (@
VA Y 8

Lung Nodule Phantom M Mediastinum
A Aortic Phantom

b, TMHELECHECP TR, TAEdancee
FRITA@ERSEABR, TRl o T, T.E
OEBOWT THRERITS &, TEXBA»IE
EER@dbhinvb 0, T,EIZ p<0.1TH b
B TRfEE A R b i, ARG, BED 8
Flcizfiigio T,, TE&HE LT, fiige T (EH
ETFLbD 74, ER LD 14, T.fExE
ALicbo64l, ETFLcbD26TH-7. B
LR 4 flCik, #itk T E»LER, ETF 5
L& 26, Fiz, TAEC>TIELEH_ LR
bhtc, EBEMESCo-T, #fig T EE
7, TAEMMETHRROIK,

[EE oK & Floks Tk, EEORARY 2
~3cm 3%, 3 ~4cm 5%, 4 ~5cm 4 #l, 6 ~7
cm 1w ad, &2 ~3cm 360 T, TfEXH
BLLCHEIAVN—FOT, ToiiLiEksrk=
Ioted, [EEOKEICLD T, T.OZREES

HAERSE #5005 85
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Table 6 Variation of T,, T, values in clinical cases
. . . T1 Values Tz Values . ) ) . T1 Values Tz Values
No| Location Size (mm) | Histology R side ouside Mol Location | Size (mm) | Histology inside ontside inside outside
1 Q 45X 25X 30 Ad T03>533 38<C104 3 ‘ Q 20X19x18 Ad 517>360 51<67
B}
2 ﬁm 24X 15X 15 Ad 507>451 59< 250 9 QQ 312428 Sq 5302529 49<73
Bt
3 Q 62X 45X 55 Ad 543>322 66<239 10 ﬁ\ 45X 38X 35 Sq 476 <504 66<92
B} +?
4 Q 23X35x21 Ad 552>544 T7<C80 11 'Q 45X 3030 Sq 453 <489 6776
B}
5 QQ 30X 24 % 26 Ad 574>354 63> 44 12 ‘Q 37X 30X 35 Sq 420>330 49<76
B+
6 23X21%27 Ad 389< 600 71< 101 13 33x23x3g | Mew 313<353 57>48
(chorio. ca. .
B}°
7 QQ 33X 26X 40 Ad 418< 355 65254
B}

LTHEEIB LRI oI,

¥, FEMEBIC OV TIEA LS EE 2 4
bhicb Bl EEMBImRbhi 3Hck\ T
ZAa2DT, THER 71— FHTHEEYT-
BFEEXALLhh i,

FAABENC 3105 T, TEOKE TII, RHES8
Flo3E T Er525.4+96. Tmsec, T,fEi361.3+
12.2msec, BB 4 §1TI13F T,1E496.8+
46.3msec, T,fEIX57.8+10.1msec & HEMTHE
Y BELFREEILbRIRA ST,

3. fEH

1) 63m%, HiE

4+ Bl (45X 25X 30mm)

firAl o IR Ei{E T, BEEEHALR%D
intensity 23 %, T,i#5E &, 7= + vE&ET
(XESRE (X AF A & HBZ L2 BC high intensity % 2
L, SR B LERIC 2 low intensity #3
Rohns (Fig 4a), A ELEGE 2 BE# O MRI
(Fig. 4b) T, fiaTo@EE L b b BB IERE A

TR 28 A250

D intensity 2% bR, e, T,ABEECE
EAER D intensity O 2EH 8RR T, 1 Hi il D fERE D
FReH MRI & —B L T\ 7o, HREESFENE,
FOLOMRBUEELHOBETS AL BB
viable tumor 234 L T\ 7z (Fig. 4c). ZDfE
B OHTRET « Mo EE G 2 ~T (Fig. 4d, e).
A cikiERE O T, X, 704£62, 710+ 70msec,
T,%39+17, 64+ 14msec TH -7, fifETIL,
T, {& 13541+ 60msec, T, (398+120msec & 7
b, T EX T, T.EXER¥»FLIE,

2) 608%, ik _

H B2EAE (20X19X18mm)

iRl IR\ T3, EELEHAERSD
intensity # 23 %, T,H#EE, 7= + vEE&RT
VR AR P & ELEE L Z BT high intensity % 2
L, KM@z low intensity 2R Sh 5
(Fig. ba), 4 ¥k 2 Rl o MRI(Fig. 5b)
T, MRTOER X b L BHECER O intensity (X
AL, TE&, T,5EFE & T, FHRAERE

(69)
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(a) Before surgery, the tumor was observed as an homogeneous and low intensity area on the
IR image. However, on the T, weighted image and proton image, the central part of the
tumor was recognized as having a lower signal intensity than that of the marginal part.
i. IR: TR 2000, TE 43, TD 500. ii, SE: TR 2000, TE 80. iii, SE: TR 2000, TE 43

(b) The characterization of the tumor was clearly shown on T, weighted image which was
taken approximately 2 hrs after the operation.

i. T, weghited image, ii. T. weighted image, iii. Image of proton density

(c) The tissue character of the resected tumor correlated well with the findings on MRI. Based
on the pathological examination, the central part of the tumor was scarred with carbon
particles and the marignal area of the tumor was largely necrotic. Viable tumor cells existed
in only the ventral margin of the tumor.

(d) On the preoperative MRI the calculated relaxation time of the tumor was T,: 703
~709msec, T, : 38~63msec.

i, T,,ii. T,
(e) T,, T, values of the resected tumor were T, : 540msec, T, : 98msec.
i, Ty, ii. T,
Fig. 4 Adenocarcinoma (45X25X30mm) of the right upper lobe in a 63-year-old male.

FHL 24 8 A25H (71)
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(a) Before surgery, the tumor was observed as an homogeneous and low inl:esiwty area on the
IR image. However, on the T, weighted image and proton image, the central part of the
tumor was recognized as having a higher signal intensity than that of the peripheral part.
i. IR: TR 2000, TE 43, TD 500. ii, SE: TR 2000, TE 80. iii. SE: TE 2000, TE 43

(b) The characterization of the tumor was clearly shown on IR and T, weighted images which
were taken appoximately 2 hrs after the operation.
i. T, weighted image, ii, T, weighted image, iii, Image of proton density

(c) The tissue character of the resected tumor correlated well with the findings on MRI. Based
on the pathological examination, the central part of the tumor was occupied with completely
viable tumor cells and in the peripheral area. viable tumor cells with extensive carbon
particle deposits and fibrosis were seen.

(d) On the preoperative MRI the calculated relaxation time of the tumor was T, : 517msec,
T, : 51msec.
i, Ty, i, T,

(e) Ty, T, values of the resected tumor were T, : 360msec, T, : 67msec.

i, Ty, ii, T,
Fig. 5 Adenocarcinoma (20x19x18mm) of the right upper lobe in a 60-year old female.

PR 258 A25A (73)
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{ilic intensity ®EHR b h, AT O EREOHRE
P MRI & —FH L T\ ic, WEEBFAICE, FR
fIFEEM O Viable tumor 25 D, RN
B I RIS & R LA L @B TH -
= (Fig. 5¢). Z DEFOMTET-Mk oGt EE& %
=3 (Fig. 5d, e). gl cikEED T, fEX517+
40msec, T.fE(L51+12msec TH - 7ons, T
13, T, 1512360+ 27msec, T,{EI%67+13msec & 7%
b, T,fBx T, T.lEkLAE2mLk.
v, # =

MRI OB ADERE LTI, #@ik=v 72 ¢
REL, BESHEESEATVWSELDY, Th
1247 2 — 2 —THHENREIBEGRICKE ¥
FrErTnbldrELbh A, BHMEFHELE
BAHCOREROLTE « FEFAREY B LE
LATREME DS b, MRI X BRI Z W~ D HAEE 2370
HoEhTwa o &b, BERD T, TEOCRE
hEERCTPhhTER, Lal, BHLERE &
HVIESRMOEINICOWTRER Y BEHL, &
RODEIIRETHS LT HREODRS W,
ZOFEEO O L2 & LT, Zerhouni, Godwin™®n3
CT Tah~_7ICT fEAHEXET 7 { B« DEHIC
LOEETAETH S, JEFAKIC, MRE®RL D
Boht T, TfEcowTh, BEOKXX, &
wM B, FAEES, BEOKKELLY, BEDHRC
IWBHETEDEELLR, —EOMEM
25 - LRSS THEERBDLRS, £
C, MRI 2 1} % [ EF 6 o EFR R ic 04 5 ]
EHRIZOWTRNETT - e,

a, 77 ¥ b Atk 3EBHBEFICOWT
SHEFCKBEEEINTVAMRIAZ 7 v |k &
DFEM I B AT TIL, 19844 Bak-
kert It L AKX, =v v, BEKE, K-EHE
LB REMELTER LicF 2 —78 77 vk
Az X BEFEAN A RT| OB T TLE,
Bib= v ¥ v IR, REBHREEK, PVA ¥ v 2R
o7 7 v b Al X Y EBEICKNT AR ThRT
79712 UL, PVARERFEH L L, #RE
MaBE, K@ik, Hefk, BhEEXHL, £+«0 T, T,
B2 120E A & R LTEIEL 72 MRI F g %5
77V bR T, TMEXBEBCELDZ EMRT]
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R EFfEE o> MRI 2280z B83 5 %

B 7 7 v b AT TIR, 5F TG n
fels, Ffo7 7 v b ak AW EER O BREL
BogE8ciT A bTbhbhTunivd £ o
T, R4 BBEEHROFELHRFT DI, [
—gEY AT, 87 v v b a0 T, T,EHK
% e U A B F i o\ THEBRE Ui,

7 7 v b AEERIT X BEMNRE A~ FEET
BHTIE, 7 v a0 T, T.MEXKE
A5, &8z haokE & A8, mfc
X b RERNL bR, FCEEOMVE R 0%
e, HEENEDBREZ, 77V F AERT
SR 7 7 v b AD Ty, T L TKE R
BrE 2B EELCRDTFR, OB, K
e X OFERBRNEh, EhiH VU —HOW
BhH—Thh, ThTdleRKn - So«
OBERFIL D T, TECH»EEHIED
bha o Ehb, CT &EFIC MRICH LT,
BEGEOPENEETILOEEZ LR,

b, ERREIEERHICOWT

77 v b AEBC R WTHREDROMENTFE
FTrbnEELZLRZ b, EROMEESR
EaRTEREEG kTS T, T Hc2owT
BT - 7o, fHipi-MiEoERD T, T.ED
e, 78 TEIR TR L, T.E 53 5ERA
NAa b, iRt oERED T, T.(HDOZE)
OFEREL, FHEEOEMEFERIE S F 5 2 K&
BThrid, HOPHEMGERR, FRCMmEIE
LU, I oEE - EEO E e & oFF 5
KELBETHLDLELZLRDA, Zhbithn
%, BREOBREHRIC I HFEIME LD
EBbhi,

B Z it 2BMEF/~OFIFIT 2T
D E T, MRI T2 C MM RO 5 iReE 2 E
n, AEEEOBIcEREShTsh, K&
B TR & 5 BB O LB AT X
75, Lnl, HxokE &Floecid@mk
flic—@ofEmEEabhd, coFREELLTER
T BRI #320~62mm & FLETRY /N & W IEE
7% <, £FIPRE intensity 13— LR CE
MHAEWEE TR I BHETE L - o ER]
vz kE 2ok ThERO T.E T,

HAEMSE #5008 $£8%5
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B2 el B ED bhith oo b D & Bbh
=,

BEOFEMEBIC L 2 BMEH~0EE iz o\
T, £ EMEFICHFET IEE & 4 LIS icfr e
T 556 OFFMEFHEIc—EOEEILED b T,
CORRE LT, EROEREIT b L
LI, G LB OER & iziERk
BABIROHEPLMITOHEIZ E A E e\ tedd
LE Lz b,

¥ T, TMEOHEKL 2, B-Efoigi
DEFDOFTEEMEIZ DT RossVid, EEFH < I1LIF
TOEEICHE A T 1 AEICEIP I X v AVE U IETE
RESHELALWC &, BENSOBAICL -
TREMRRISRRS & &, MR X - T
R DR D 2 LEM D, WATOEED T,, T.{@
LOEMZEYT5 2 ERETH D LR T UL
5, ¥ 7z Glazer®i, FMiC X - THHE 2 hi-$5E
Vv aAmieonT T, TERRAIEL, BHETIR
T.fE566msec, T,fE92msec, Tt Tii640msec,
105msec &E L Tk b, WhESBLEME Y v
SERLA TR, B BiEd D EBE 0 &
IZ2oWTid overlap 234  REETH B L HE L T
Wa, Ha bEBMMEES 2R EESI12610
FHBEIC BT 5 T, T oW THRFYT-
en, Bl S dEEXIALRY, B
BIZE VT MRI EoERERoRIE X 58
HZHIIEETH A LEHLE 2B, 5B
MRS s E Dt HZW 2 A2 5 L E S 2 L B
ns,

LlEk, PSR oREHRE2KRT5EHT,
AE7 7 v b 2R HC e ERY O ERREIRE &
fTotedy, WTFhoRFIEESVTLES7 7> v +
2SRRGB OAHTRT - W DR D T, TLEIZE A
REBNRA R, BESHRICL AHELERO—
DTHBHEEL ORI, IEEEZD T, T ERE
X AENBWICIBRAN D5 LE L BR DM,
BREGROPEXRN LickiECcoEREO T,,
TABCEVBEU 7 7 v + 22 L, 20 T,, T,
fExHET 2 2 1ok b MRI ek 5 BhSFiEE
DEWZMDOA 7 V) — = v 7 IZ[GRT % 5 aTEE
BhbHEEZLRT,
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V. 2 ¢ &

PSR 5135 MRI OB # R A B+ 5
BEYT, AMFRBLOCKEH 7 7 v F a2 i
£, SIVEGEERYYE L ESES
L BRI R 2TV A F R v B,

L. SEEREYHES

D PVAZERRM & LTABI b CF
WIRBW O Ty, T.ExHT 58377~ b &
EOT, TAE2BHCE2 DT & HTTHE s fliks
Biz - b aBER LI,

2) 77w AERTE, BWHBAN, Kok
X, FEME, M v iEEHi>> v 20 T,
T BB A I B A % b hic,

2. EBRRAYBEE

D 780 W s EEO T, T.MEDZEH
&, W Tl ER, TEXTET A EEALS
hic, ZoZBHOFRRLMEO MO, myk
DR, BT EOBERKE L E 2 D,
MFEOREHRLBIS T2 b0 L Bbhic,

2) MEioBEBOKXE X, FAEMA I X % &R
RN BUETHRET T, —EOEIRRD S h
BIESROFERTEBRTEh T,

3) FREOEBE & T, T.fE L 0BIEMIZ D
TOBR TR, Eix ) AE S ENIRETH - e,
Fid i 2 5l s, BEM & WRMA IS D ¥ L9558
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