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Summary

Flow velocities at the right ventricular outflow tract were recorded for 36 patients including 12
with pulmonary hypertension. Doppler indexes [right ventricular preejection period (RPEP), right
ventricular ejection time (RET), right ventricular acceleration time (RAT), RPEP/RET, RET/
RAT] were calculated from flow velocity profiles, and noninvasive estimation of pulmonary hyper-
tension was attempted using these indexes. The etiology of ejection flow velocity in pulmonary
hypertension was studied using a simulation model. The following results were obtained.

1. RAT shortened proportionately with an increase of pulmonary arterial pressure.

2. RET/RAT correlated most significantly with pulmonary arterial pressure (r=0.83, p <0.001).

3. RET/RAT correlated inversely with stroke volume (SV) (r=-0.48, p<0.01); therefore,
attention should be paid to SV, when estimating pulmonary arterial pressure, using the value of
RET/RAT.

4. The diagnostic value for pulmonary hypertension using RET/RAT was excellent; the predic-
tive accuracy was 100%, sensitivity 75%, and specificity 100%, and it was possible to evaluate pul-
monary hypertension using this method.

5. According to the simulation model, an increase of both the pulmonary pulse wave velocity
and the reflection of the pulse wave made the interval between the onset and the time of the peak flow
velocity shorter. A flow velocity pattern similar to that of pulmonary hypertension was obtained.
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Wrdeff& LT critical level W81, iz,
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vayv - ETNVERCWTRFET >0 CHES
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HEBLVHE

1. x4%

13k v 8% (CFHSLE) 0B 194, 417
B, E36IEFE 5L L= (Table 1). 3 {3
BRMEDRE, 12 GINRBUE, 952 d it C5
5B, S B2 R A S LR AE ¥ 723 A SRR, 2 41
PIRSEER ERE, 2P0 Z0fhoREHTH
5. 7230 BTG, 6 BN LEMBITH -
7e. MATORE Mtk 615m) #& %, filidm
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LREFLE. 36FEP 12H(RFITH v 3 TRT)
1 Bt L % 58 Tz

2. BER/ISNZ - KTS5—k
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DBEEYRAFLERWE. Az F7FF5— .
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32 £33 3mm oy EHWE LR
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5.
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FEIMFMWEERKC +F o RFa—H—% B,
BER Y — 2k B g, MBIRS: & #iH
L. 7Ny 4 b 2 BIARFE T £ 723 o
RIBICE E, AEMHBEMA 2T L. R
WAFIETFiC, mE®Rz2O0ER, OLF", M=
—Fbza—KE L b R—rF—z2E—F 100
mmfsec TR LY v 7+ Fyr— MNTEFLZ.
R7T— - F—25IE LLFD &< fTo 7.

tThbb KD 3 5D %5 2 —%— (Doppler in-
dex) Z@hE L2 5 Do WT EHHIL, ZoDE
Y&k 7. 1) right ventricular preejection
period (RPEP); .EX Q ik v ERHm ko Bl
IhE TR, 2) right ventricular ejection time
(RET); BEIHMF OB L Y #b b £ T i3l
FX Ip £ TorR], 3) right ventricular ac-
celeration time (RAT); B Ifii i oo BBAS X v [l
WO E—7 ZET 3 £ ToORME (Fig. 1).

2. DEHTF-FIBRE

36 SEHI2BiC B 7 — 7 VRE ZHEIT L, 3K
BMMREFTR L Lie. AREIBTE LV
R+ F7°7 —REBTHIH 3 A LA T2 i
WNIEESi: P 23-1D Statham strain gauge % fj
Wi, BEEE O 16Tix, A=E L BRH Mk
¥ EBECE T 5 i iz, Millar # catheter-tipped
micromanoraeter (model VPC-673A) % @ik
BLUOAERHEICHFAL .

4 TIalL—YarvEFNMLIRE

KBk % ¥5— 7 tube model + & % 7= Kenner
# X O Ronninger oRgHic L 5 &, ES (p),
B () i3 Table 2 o=k <, B (1) BLOEE
Bt (x) OBt L THKbEhB L 3Fa—7
nis, Co iRk EiEEE, K 3R
(B& L ofitcREBPELRLLEELS), n 3K
HORESK, Zo M/ L E—F L EFY. JE
16 L OREOBRR T, FEETETHE, 8K
HiZBE 2R, JETETER X OH%BED
ML LTOREh 2, MEIHBESALLT
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Table 1. Subjects

Diagnosis of patients Cases
Congenital heart disease 3 (1)

Atrial septal defect 2

Partial anomalous pulmonary

venous drainage 1 (1)
Valvular heart disease 12 @)

Aortic regurgitation 1
Mitral stenosis 3 (2)
Mitral regurgitation 5 (D
Combined valvular disease 3 (1)

Ischemic heart disease 9

Angina pectoris 6

Myocardial infarction 3
Primary cardiomyopathy 3 (1)

Primary pulmonary hypertension

and/or pulmonary infarction 5 (5

Sick sinus syndrome 2
Miscellaneous 2 (1)
Total 36 (12)

The number of cases of pulmonary hypertension
(mean PA pressure >25 mmHg) is shown in paren-

theses.

Fig. 1.

Jiti e LA D FE R A HE A

Flow velocity pattern in a patient with
normal pulmonary artery pressure.
A dome-like ejection flow velocity profile is seen.
RPEP =right ventricular preejection period; RET =
right ventricular ejection time; RAT =right ventric-
ular acceleration time; SV=sample volume; PDE=

pulsed Doppler echocardiogram.

Table 2. A homogenous uniform tube model of the aorta (Kenner and Ronninger, 1960).

/ X X\ 2L+x : 2nL—x 2nL+x
x) = i t— e DR W N nf( ¢ — nfl¢ "1
Pt x) f(t CO>+Kf< )+Kf(t )+ +K f(t c, >+K f(t c, >
. 1 2L —x 2L+x 2nL—x 2nL+x
t, x I f<t— ) f<t— > ------ —K» < _— n <t———>j|
1(t, x)= 7 [f( C, > K G +K C, + K f( t C, )-I—K f| .

C,=pulse wave velocity ; K =reflection coefficient; L. =length of a tube; n=the number of the peripheral reflection;

Z,=characteristic impedence.

fe——X——+

=)

-

K<e—

2

L =30 cm, x=7 cm, R=resistence.
f(T) =

2nL+x
C

—60T - (T—RET) - (T+RET)

T=t— , RET: right ventricular ejection time.
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Table 3. Summary of Doppler index data and hemodynamic findings

Pt. No. Age Sex RPEP RET  RAT RET/RAT PAP cCoO sV ECG
1. 38 M 108 345 169  2.04 25.6/4.4 (14) 6.52 973 SR
2. 8 F 125 305 138 2.2 36.8/12 (22) 454 757 SR
3. 49 M 113 326 141 233 19.8/5.4 (10) 598 573 SR,RBBB
4. 13 F 103 345 123 2.82 32/10 (18) 458 129 SR,RBBB
5. 53 M 123 320 173 1.85 18/6 (10) 810 711 SR
6. 56 M 108 306 132 2.32 16/11 (13) 498 711 SR
7. 59 F 124 300 163 1.85 16/0 (6) 475  66.0 SR
8. 61 M 128 264 110 2.4 21.6/11.2 (15) 332 332 AF
9. 72 M 82 275 135 2.04 28/12 (18) 589 640 SR
0. 37 M 9% 371 196  1.90 14.3/3.7 (8) 594 104 SR
11. 60 M 9 306 189  1.62 11.6/1.6 (6) 641 929 SR
2. 65 F 105 320 165  1.93 14.4/2.8 (6) 4.0 571 SR
13. 36 F 107 228 151 1.51 14/10 (12) 233 233 AF
14. 47 M 105 333 182 1.83 18.8/3.8 (9) 825 140 SR
15. 57 F 125 350 230 1.52 28/9.6 (16) 718 101  SR,RBBB
6. 52 M 108 319 113 2.82 21/9 (14) 597 878 SR
17. 31 F 109 323 191 1.69 27.4/8 (15) 7.53  99.1 SR
18. 64 F 124 277 142 1.95 28/8 (17) 404 569 SR
19. 52 M 120 367 208 1.76 24/0 (7) 462 103 SR
20. 55 M 119 312 118 2.64 18.8/5.4 (9) 643 113 SR
21. 47 M 116 305 148 2.06 18/4 (9) 7.59 117 SR
2. 59 M 122 330 115 2.87 21/8 (13) 649 114 SR
23, 35 M 90 320 142 2.26 20/4 (9) 578 963 SR
24. 46 M 90 350 126 277 11.6/4.0 (8) 496 729 SR
M+SD 50.1 1005 3151 1545 212 210 6.4 (11.8 ) 567 858
+13.2  +11.89 +32.22 +30.49 +0.42 +6.54/+3.69\+4.42) +1.51 +28.8
[\ 10.9%  10.2%  19.7%
25. 66 F 124 261 8  3.03 34.4/20 (25) 3.06 457 AF
26. 60 F  74.6 303 53 5.72 83/20 (42) 265 353 SR,RBBB
27. 38 M 119 271 63 4.3 96/32 (52) 379 566 SR
8. 61 F 116 286 79 3.6 68/20 (38) 3.52 469 SR,RBBB
29. 45 F 119 271 63 4.3 96/32 (52) 379 566 SR
3. 8 F 107 293 182 2.84 52/12 (30) 534 628 AF
3. 20 F 106 338 133 2.54 36/10.4 (30) 6.06 90.4 SR,RBBB
3. 50 F 130 250 70 3.57 68/40 (48) 2.56 366 AF
33. 56 M 112 280 144 1.94 35/18 (27) 373 324 AF
34. 36 M 110 295 74 3.99 94/40 (58) 296 336 SR
35. 40 F 85 320 95  3.37 56/30 (41) 375 528 SR
3. 48 F 135 243 67  3.63 39.2/20 (30) 503 384 AF
M+SD 50.1 111.5 2867 93 359 618 244 <39.3 ) 392 488
+16.1  +17.3  +27.8  +39.3  +1.06 +23.0/+9.80\+11.0) +£1.12 =+16.5
* % * %k * % * k¥ * k¥ * %Kk

cv 15.5%  9.7%  42.3%

RPEP=right ventricular preejection period; RET =right ventricular ejection time; RAT =right ventricular
acceleration time; PAP =pulmonary arterial pressure; CO =cardiac output; SV =stroke volume; CV =coefficient of
variation ; SR=sinus rhythm ; RBBB=right bundle branch block; AF=atrial fibrillation.

***. p<0.001, **; p<0.01.
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RAT 53
RET 303

RET/RAT 5.72

Fig. 2. Flow velocity pattern in a patient with pulmonary infarction, pulmonary regurgita-
tion, and tricuspid regurgitation at the first examination (Dec. 13, 1982, 60-y-o woman).

The pattern of ejection flow velocity suggesting pulmonary hypertension is present in each beat.
The bidirectional scattered Doppler signal in diastole suggests the presence of pulmonary regur-
gitation. Pulmonary artery pressure was 80/20 (mean 42) mmHg.

Abbreviations: see Fig. 1.

MEEh3 ZoEFAe &R JEHL
L=30cm » &z A TR DI BET D LIGE
L, =6 BIXO x=Tem DL zBDEH B
O & IR fmEEE Co, DU tREce: LS
Ay a—F Iy Iav—varlit. A
J1iE

f(T)=—60T(T—RET)(T+RET)

2nL+x
Tt ——
O3 WBETIERI L. Z0EFATE, Wik
F—ERDT, MEIRELF—TbH 5.
5. #kEtinig

YREARTR/N2 FEICL VR 51
» Doppler index iz X 5 PH DZWEE i+
%1=%iz, Doppler index o & % ff & filidhk-
J£ 25 mmHg iz X Y 36 fEf % LAF o 4 FEHCHIH
L7z. 1) true positive #f: Doppler index »3%
LA ETH Y, »oMEIRFEES 25 mmHg

P ETdh 5, 2) false positive #f: FiBIIREHE
i3 25 mmHg LIFT& %%, Doppler index (%
b AHMLLETH B, 3) false negative ff: FliEhk
YER 25 mmHg 2L E T & % 2%,
index L& LA FTdH 5, 4) true negative ff:
i EINREE 2 25 mmHg LLF©é v, Doppler
index {, H3ELATTH 5. Ul 4# LY Tid
DI AR L.

Predictive accuracy

Doppler

true positive

= = o 100
true positive+false positive
Specificity
_ true negative
"~ true negative+false positive
Sensitivity
true positive
= g x 100

true positive+false negative
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ECG

RPEP 90 msec
RET 305 msec
RAT 85 msec
RET/RAT 3.59

Fig. 3. Flow velocity pattern in the same patient as shown in Fig. 2 (Jan. 11, 1983).
At the second examination, tricuspid regurgitation has subsided. Pulmonary artery pressure was
decreased 68/20 (mean 38) mmHg, and RET/RAT was abbreviated.

Abbreviations: see Fig. 1.

& -

1. Doppler index (RPEP, RET, RAT, RPEP/
RET, RET/RAT) & & UIEIRE, OHEEE, —EH
HE

Table 3 (zxtS@I 04, M O E X T A,
RPEP, RET, RAT, RET/RAT, WiBIlRE, L»
i, —RHHEE—F LR LR ERE
Jifi s LA RS © 4FE s kot RPEP o5 3813
A oy, il fERERE < RET, RAT 348
fiL (¢#h*h p<0.01, p<0.001), RET/RAT
FAE Do 72 (p<0.01). TEHEE 24 5 04 BRI
1%, RPEP 10.9%, RET 10.29%, RAT 19.7% <
b ole. MEIRTFEEEE, R0 11.8+4.42
mmHg (%L,  fligifiEERE i 39.3+11.0
mmHg T& -7 (p<p-001). .Ooffattiditss L 00—
EHA R S MUEER TR T L T vk (p<
0.001).

2. HEERHMmiKE/y— >

Jili v LS o0 2 i3, I e i e —
7 woRd R — S oBRIN RN~ 2 — v &R L
7z (Fig. 1). i -6 4 i3 2 > o BRH i i %
Wris—rpmbiiiz. 1ok, BRHmED ©—
o BRI~ E BB L, S0l 7N & o &
15,34 — (Figs. 2, 3) Th Y, fho 1017,
R X 9 7 ik L tR, B0 —2 & AR
L, IufEiifzfsic notch 2k + % X # — o
(Fig. 2) Th 5. MiEMEERNIZE & 6 h—J
DG R 2 — v & 77 L T2 B8, 2D 5 5 2 4
T, WHED % — & 6 i@ w & (Fig.
4),

2. Doppler index (RPEP, RET, RAT, RPEP/
RET, RET/RAT) & ffiBhiR & 0 RI/E

Doppler index & filiiIRE & D4R % T~ 5 Rif
iz, Doppler index (234 % 5.2 % [F-IC>W\WT
Faat %17 - 7z (Table 4). RPEP 3 v +h oK+
LB 22w Ao o 2. RET (308 & £k
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RET  309msec
RAT, T6msec

e

Fig. 4. Directly measured pressure and flow velocity recording obtained by cardiac
catheterization at about the same time as in Fig. 3.
RVP =right ventricular pressure; intra-PCG =intracardiac phonocardiogram. Other abbreviations:

see Fig. 1.

Table 4. Correlation coefficient between Doppler indexes and age, HR, and PASP

Age Sv PASP
RPEP 0.150 —0.0137 0.0109
RET —0.315 —0.640*** 0.697*** —0.321
RAT —0.0302 —0.345* 0.628*** —0.720%**
RPEP/RET 0.232 0.466** —0.434%* 0.180
RET/RAT —0.480** 0.832%4*

—0.066

*rk: p<0.001, **: p<0.01, *: p<0.05.

B (r=-0.64, p<0.001), —[nlriHtifk & IEAHE
(r=0.70, p<0.001) LU7z. RAT F.0oikns #
s+ % LU (r=-0.35, p<0.05), —Inlfiii
o v g L 72 (r=0.63, p<0.001)
Lk oHF o8 E ik < 7 » i<, RPEP/RET,
RET/RAT # 38 L 7. RPEP/RET i3 i &
AR (r=0.47, p<0.01), — g Mg & Lo
L (r=—0.43, p<0.01), RET/RAT —[ulf
i L B 2R L (r=—0.48, p<0.01), jij#
D E L > T L0 X O — R o E8E
Bobh L 2 7 - 72,

iR & Doppler index & o R %
#% &, RET/RAT Lofid i b X < (r

Il

0.83), »\e RAT (r=—0.72) OIETH - 7z.
#-ffi Doppler index o1 <Ti%, RET/RAT off
DIGEIRE O IEBUIAHEE Ik bR TH - 720
<, RET/RAT LR, A%, DR
FE & oBfRE ko 7o (Fig. 5). BRI &
O D L < (=0.83), SWTIHHIE (r=
0.80), frEMIE (r=0.74) DlETH - 7=. H&l)F
JELAR & TERIE & o728 RET/RAT ol & Jii
BHREEAE & B T, il LR AE o0 2 WAk & #hiad -+
5 &, R E & v i e i i b B AT 7ok
OB DIz T, LUF ORaHc i ilish iR+
7z, EIIRSES)IE o Rl TE AR & s IRSES
£ 25mmHg & » 72 i o RET/RAT o {1
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PAP(mmHg)
®
o

y=—2036+21 17x
/7 =083
p<0.001

PASP vs RET/RAT

y=-12.02+12.68x
r=0.8024
p<0.001
PAMP vs RET/RAT
y=—8.787+8.304x
r=0.7367
p<0.001
PADP vs RET/RAT

5
RET/RAT

Fig. 5. Correlation between pulmonary artery pressure and RET/RAT.

Mean pulmonary artery pressure is expressed by closed circles.

PAP=pulmonary artery pressure; PASP=pulmonary artery systolic pressure; PADP=pulmonary
artery diastolic pressure. Other abbreviations: see Fig. 1.

i True
False Negative
[31 . Positive

(9]

PAMP(mmHg)
N
]

True "
False Positive
Negative [0]
[24]
%095 29 289
RET/RAT

Fig. 6. Classification of patients by two indexes;
PAMP and RET/RAT.

Patients are categorized in four groups according to
the value 2.9 for RET/RAT and 25 mmHg pulmo-
nary artery mean pressure.

PAMP =pulmonary arterial mean pressure.

29 ThHoenT, ThonfE (29 L 25mmHg)
DE & TG E % 4 BHC4 8 L (Fig. 6).
F DOFERL, true positive Ef 9 fl, false negative
£ 3 {5, false positive #f O {fil, true negative B
241k 729, RET/RAT off 29 2B wvi-fid
L JE 5 o 2 W BE i3, predictive accuracy 9/9
(100%), sensitivity 9/12 (75%), specificity 24/24
(100%) & BIFARFERCTH - 7.

4 XEEALERARE

JitibE 22 ) T ORRIBBERE 2 . EIARA
PAgAR2 (PR), ZL#HSHTRL (TR) 28 -
SMHIEIEE D L2 - K75 —iE6 (Fig. 2)
T, dEERHIC PR &R 5 A I R
HoELFE 2y, RAT i3 53 msec & &4 L,
RET/RAT 1 572 L ®fE& R LT W (12iER
W o IHEIARE X 83/20 (42 mmHg) Td - 7.
B2 Az - K77 —fE8 iz TR 3iHk
L7zhs, PR BHEFE L Z OB QMK IR
WEH B notch Rk D e v ¥ 72— L 72 9, RAT
i 90 msec LREifEIL D EE L, RET/RAT 4
39 $CET L. i3F R oMBIRE X 68/
20 38 mmHg) LIETF L TWiz. ApFIxIRiESR
ZTRIBEED TH 54, nifedipine 50 mg/day
et RAT 3@ iciEE L, RET/RAT ix 2.9
FTETFLTWS.

5. YIalb—YarvEFNZLIBRE

Co I K k¥ TvIar—var
BITo kiR % Fig. 5 &R+, EHofhigsE
H, FTHRmEERETRT. Co 2#¥ME¥Tw
{ & (Co=400 cm/sec), EEHMHFEIE V> > 7z AW
WL, tOBBOEC—72HRTIER L 2 -
7z. K 0oZOEMTIR 20k ) RBRIBZH
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K=.333333333333

921 Ft=—60eT(~E)s(T +E2)

CO=30 L=30 X=6 K=.7

Fig. 7. Pressure (above) and flow velocity (below)
curves produced by the simulation model.
Augmentation of both pulse wave velocity and
reflection of pulse wave velocity gives similar patterns
as seen in patients with pulmonary hypertension.
Co, L, X and K: see Table 2.

e i FEAE D P (2 BEAOHEE

feipoted’, Co BXU K ofiF&lms¢s
L (Co 400 cm/sec, K=0.5) B fn i 7 D AiTEE
Rep—vixkVEHRLE LY, RAT 3EMEL, B
KRBT OMiBMELE D ¥ — A IHE LT & 7.

] 2

FHBIIRE 2 R HEL L O L L 2R &
i, EeME—FLza—KERE)RENT
& EMMELO L LTI, FREBGEE O 8
K2, figEH ef slope DKL, a Ko FiK
fbren U iHERD,  IUHEP#AEEAS - 2 & A5 i
BMEEEZF RT3z a—FRELTH T L hH
3. ERM LD E LT, RPEP/RET of*
D BIRE DFEMi 2 RA TV S b DL H 5.

SR, BEHASAVR K75 —HEofERc LY,
A EFHEE % o1 AEhAR P fL i 15 8t & IEARIE &
OB RE L& & & v 5. Kitabatake
5913 A5 IR H B M EES 2 bR 72 RAT B &
¢ RAT/RET 72, J@AREHEL ZhEh r=
—0.82, —0.85 o&MEEZRL, MBHARE D3
¥ Ly, Atk bcmEoBRERky 5L, HHE
%3z —0.88, —0.90 rFic mELikL BT
3. Okamoto 7%, AEFHHKE R L OHHEIR
N~ v € 7 &7V, EICHBIIRS 5
ik ok 72 RAT/RET & HBhAREGE &
2, r=—078 ALY LBRTWS. —
7, Kosturakis &® % FiBIARAN T ML % R L,
WEINRIE & oFEEEx RAT X ¢ RAT/RET 23
B <, #hEh r=—075 —0.76 oAMHE
ERLIERBRRTWS.

UE=Fo®mEL L, MBIREYS LRI 5 LER
WMo — 7 ICET 2 ETORM MBS ER L,
RAT L HBIARIE & i3 BiF 7oA 2~ L, RET %
i Rt Sic X AIEEIT O LAEBERIEE
CHET3EnHILDTHB. BRHMBEDOV 7
AERRLICBI LT, A IAEFRHBEOL R, s
MRA L Y BIF MBS BN EEXTVWS. %
DFEEE LT, MgMEE T, EIARA CELFR
RULHEH reverse flow MRFEH OB Z L23H T

— 1259 —



{E}"*’ *Fﬁﬁ’ =.§lhﬂ, [EN

51 57, Kosturakis & Dk CHEMZEMEW
FERD12E LT, y 7 A4 4 b EHBHARN &
Lz &BEZIBNS.

RET/RAT offine MBIIREZ HEL X5 &
A258, L9 120ERE, +4obb—EHHE
DEBIEELATRE RS V. FRa DfERIC
#5%ZL<, RET/RAT x—[EHHHE L AEE
BRLTWS. Tabb, MEKKEETHE—EH
HE? L Twa44aicik, RET/RAT off
3K < 72 b, false negative data 385 h 3 = &
PP &, Hie—EHHERED LT sREHT
i, RET/RAT i35fE# & v, false positive &
725 LB 3. Okamoto & DpkiE T HHEMRER
Bk, HRICEEREBEELELFEATO D
LBbh3.

RET/RAT off 29 v iFx RT3,
fifidifL JE JE o #2 Wi #E 1, predictive accuracy
100%, sensitivity 75%, specificity 100% & B4t
Th Y, EREKRMICAE S i ifimiELE oIEE
M ZH B FIRE & b .

it HfiL FESEE o> B D B HH L 5 8¢ 7 D BRI I B L T
X, AWK T, MmEER oK, i
Bk compliance DX T, JighAREH b & DR
BORGIZ X BB LENE X LR T W 3.
Weber iz X, MRzl Co kX ch
ZAbhd. Thbb,

./ r d

Co=x/ﬂ d_rr)

5, 0, p BERENER, MKOEHE, EHThH
Y, dp/dr i& compliance D%k, stiffness T3
5. FfidMLELE T, MBIAR stiffness o RN
X B IREARERE O EMA TR Eh 5.

TZoORIBEL, ABETE, BFRE—ELL,
WRIBASE B EE $5 & O MBIAR T o SRR SR & #n &
T, MBIRES X CAEBHLKEDO Y I 2 v —
va rEfiol. IREEERE R X ORHRED
WRiCXY, mMHEK s —7icEdTs%
TORRIZELS 20, BERAIEOFL 224 5 h
oo ZThoofERX Y, MidfEE T OB b

B ORI, BREAREEE B X CIHBIAR < DIk
BEREHOEAPEELTWE L EZ LR L
Lehi s, WREGEEE S L UG oo
DY Ialb—va Y BFNTCR, BRGNS
FERERC A BN B R F—, FhbbW ol AN
L0 v~ E¢#EL, B notch
T 3E20 7 — L DERIZTE S, 208K
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