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Summary

We previously reported the value of minimal redistribution (MR) of thallium-201 in analyzing
quantitative polar map analysis (QNT) which correlated well with metabolic activity on FDG-PET.
To determine whether ischemic areas that have redistribution are truly reversible, we performed stress
and 3-hr delayed thallium-201 SPECT imaging and radionuclide ventriculography (RNV) in 41 pa-
tients with coronary artery disease before and after coronary bypass surgery (CABG). Redistribution
(RD) was categorized into 4 grades: complete RD (CR), incomplete RD (IR), MR and persistent
defect (PD). MR was defined as the segment that showed =2SD improvement in more than 1/3 of
the area on QNT, but RD was not evident by visual analysis.

1. QNT identified MR in 30 of 56 segments (549,) where PD is noted by visual inspection.

2. The MR segments showed severer wall motion abnormality (wall motion score: 1.83+1.12)
than did the IR or CR segments (0.99+1.04) (p<0.01), but the wall motion was well preserved,
compared to the PD segments (2.54+0.90) (p<0.01).

3. The grade of RD was compared with improvement in regional perfusion and wall motion on
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RNV after CABG. Improvement in perfusion was observed in 62 of 77 IR or CR segments (81%)
and in 17 of 30 MR segments (579,), but in only 3 of 26 PD segments (12%,) (p<0.01).

4. Similarly, improvement in wall motion was observed in 45 of 57 IR or CR segments (79%)
and in 22 of 27 MR segments (819,), but in only 5 of 25 PD segments (20%,) (p<0.01).

Thus, the MR segments should be considered reversible after CABG. We conclude that QNT
of RD should be performed to detect RD which is slight, yet suggestive of viability.
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WUT] MY v F 7T 7 4 — i B OER 0
BBV DR, LY bIESAR PTI L
By v F IS5 740 —ic BT BENEE LR
A ke (viability) O FHlICEETHS. TDZ LT
BRGSO RERLTHHAE, & 5IIIARDHED
M b EEREREE X 5. —RICTEBAR
PUT] 0 R % % v DAREEE & 3~4 BRI
B AESMOFEICL Y, BILLFE &ERLH
LHRRRMEN B0, L L, I~4EERGOFESS
A IO BRAE AR & 38/ N 3 5 PIRBME A HE &
n—c vy 67~l2)-

ZOREERR S XK, 24 BRI BREBEG O R
@13-15) ,?J, ﬁ%ﬂ#ﬁ&ﬁ_w,ﬂ) & b 75,%{77‘ Bn ) J:
Yl ole. Ba b 3 RERHR OE BMHTIZ X B4
LESEOEHEIC>WT FDG-PET 0fiR & xt
Wt LT&RL®. SEIZ, ZOWMPESHOHE
ST R RO D3 E & B B eI, EH
BRS4 245 (CABG) Rii4giz 81 5.0 ML 3
X OBBES O WEDH IOV TRFET LD THR
&+ 5.

WREKLVHE

L o3t %

DM AEZE 25 5] % & te Mt DR R 41 451 % eb 4
L L. 488 5755 (16041638
=) T, B34, kETATHS. 2FEBR
REXAEL, —BIRE1H, —HRE 134 (Ex

BIRE L% BT), =ZBIRE 276 (B8
WEAWEED) ThY, TBHIRASA ASRFEHE
BREZHET5 108 938 B6%) icfTed
N, 6FETEALARTT 7 VOHEDD WA
BRIEERZ DN, B 0878 (94%) T~
ARRT T 7 VOREVERIRLTWS. 2k,
SEOBRF T, WP dH B VITHFEREEHSH L
RENIRRD LRV TWS.

2. EKEERE

FRIE LTRBINR S A S 2 AT 1B LN
LR 1 » AR, RARROESAR T
> SPECT t &# M RILS—n2xy %
HifT L.

EHAR 2T 0ff SPECT &, A BERE
TATA—F—%HY, 25Uy b D 3fngEmic
259y ¥ NS & 5 SERRSERIATRT & 1T &
v\, symptom-limited o RAEHHARREIC 201TI
*# 111 MBq 3mCi) 8L T, "EERRY R
Afre 1 4 fIHkRE Lic. #E S 98 XU 3 e
BICEERI Y V= 2 T % f v, LPO45° b
RAO 45° &< 180° [@iz (30 # x 32 HA) & F
— 5 RIRGEL71,

20T 05 SPECT {5z 6 mm 1@ o> il
WilTRE G D 120, SElMETE G & R E G & B
B UTc. DaRERD L EE % T o Eiliah & R
D EFETT 5 bull’s eye fr&{ERL, EFHHIO
5 — #2335 & standard deviation (SD) map %
YERR L7z,

RI 7=z %4 vid, 2T1 05 SPECT
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Table 1. Classification of 2'T] redistribution

Complete redistribution (CR)
Incomplete redistribution (IR)

Minimal redistribution (MR)

Normalization of 2°!T] myocardial distribution on a delayed scan

201T] myocardial distribution improved but did not normalize on
a delayed scan

20!'T] myocardial distribution did not improve visually but im-

proved by quantitative analysis on a delayed scan*

Persistent defect (PD)

201T] myocardial distribution did not improve visually nor by

quantitative analysis on a delayed scan

* MR was defined as a segment that showed =2SD improvement in more than 1/3 of the area on a delayed

bull's eye imaging.

o 3 R RG %, ¥Tc in vivo Rk % =
LT, bv—Hd—0BReEomEicEERiEicEs
35S0 b, ERIFML L EmO=HH TLER
R % 20, LdEe 24 %4 LT 300,04
TEINF T — MREET R, BhEigic <RET
REVESN % 546 L 7=

3. BATWDEE

EENRF VT O OISR OB
HEOHTI A+ LEX, ERMITE M.
WERIE Y CHLM R ERBEMN, RELEHM,
BIEEXIB EDET 3130, #EROBEHET
FESHVBH LA TRVWERT, EEEITCE -
THDTHEXIHERHLMCR » 258 E “H)
B LHFICER L. 4EOEEBEIT I
bull’s eye &x% Hv, #IHHE CHMBETOH S
NBXIED 1/3 PEORIRICRWT, BE L,
2SD PEoUEwERAONIEEEMOWED
D EHEL, ZhEMPBELIMELTHEAELRLY
(Table 1).

4. TBEIR/ A X RMRTR TOOHMFAE B & U EE
Bhod He g

BB LR, %o 2T 05 SPECT
O 3Rk OEE LG & 5 Kk (3182, B, O
R, TEE {IEE) XL, HERIC 0TI 0y
ViAA % 4Bz 2 2a7{L LT (O=normal, 1=
mildly reduced, 2=moderately reduced, 3=
severely reduced), #7440 MLHE D e 0 45 4E
IZoWTHhE L. ofitoz 2731 L Lo
CBREEEL, WO a 7RI YEET

LA 2 D LiSE, b b2 vwHaER
%, L mLzgasBELE L.

JRPTREEBNL, T .0 SPECT 4 & ot
DB LN I-BEG & F Wiz, EEGTH
BE, LR, TFRE, ZERISMI0ESESHME THRE, 0
BEDFES KIRICKAy LT, ERADEEESZ Th
Zh S BRIz 2 = 7/ L T (0=normal, 1=hypo-
kinesis, 2=severe hypokinesis, 3=akinesis, 4=
dyskinesis), ZHETOFEIHOR a7 OEH2HE
HU7. g0k, PRERVz4
Kk T, BEEBIR a7 B 1 U bR Rk
BREUE, EbLLRVWEHEERE, 1UE£L
RoleBEEEMAE LTRHN LD,

5. B QRBLUBEIREEEL, BRHERYT
EHOBE

2IT] 25 SPECT iR L&Y Q Loy
HERIMT 20, B Q 28 Vi, 2b 3
FRIATEE, Vie iZd BB HRE, 11, 11, ,VF (B
30t Vip © R Bo#E) Ich s TEE, I,
aVL, Vi i H BRI HIBED BE & Lz,

R, WEEIRIAEE L of#EE2 250, &
BT (EX8REE &) R C i Ak
EEt), P HABEERL), AEBIRKE T
TEE, EREBIRE (EX8EE2ET) Ti3flBED
BELl, AHA HEHICESWTHREDERES 4
BL, BEPERE (299%) iconwTRat L.

R BRI Zh b ORI TS L 7.

6. HEEAERMT

JRFTEEEB) 2 = 7 3 E L = OERFE TR
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blL, 2HEEOEOREICIZ t HRE (unpaired) %
Awlk. ZzoholkRoREICE ¥ REXHAV
7e. BEL, p<005 2HZLHRLE.

= S

1. BEHREZOBREEL Tl R

wesoESER 2Tl o SPECT kv,
41 451 7 40 51 (98% ) V< AF7 IR o JRIFT.Co A ML S SR
Bl Eh. BEFIROBRH S hiaer -7 14
FEEEBIRIC 75% WA LERTAHIC 99% K
EEE T BHWERFT, EHEAWEAR+HTDH
D, BALHEEN1I0/4c L 8 Y, ARRICH
R ST BeBARLRARD -T2,

EROR 2B, B, TR fEE, LREO
5 ik K4 LT Rt L fivhi o BB AR 21Tl
0% SPECT B, 205 Kk 133 Kig (65%)
R Lo RE PR s hic. REFRO
H i 133 KR T, REHE T 77 KR (58%)
CEMERA DR, fho 56 Kk (42%) TiREE
Hel, AorREMIEAbhEr 1. BE
N5 L, 30Kk (54%) HPERMITICL ) BELM
2b B BYEN) LHE Sh i (Table 2).

2. BRGOEHTORHEEHZIT

TEBIRSA ~ 2 HE 0 EB AR 2T L
SPECT Eofie T 48T, RILS—10H)
Bt 2 bR O I BEEEBR 2 7 OFHELEH L
7. EFMmEZ R 72 RKigo RTEEEgHz = 7
12049+ 086 ThH -7z. FLd D VIEIRTELEEN

Table 2. Regional wall motion score in rela-
tion to 20Tl redistribution

T1 findings RNV
(Delayed scan) n (Wall motion score)
Normal 72 0.4910.86——|

*
CR or IR 77 0.99+1.04=
*
MR 30 l.83¢1.12=|
*
PD 26 2.5410.90—i
* p<0.01.

RNV =radionuclide ventriculography. Other abbre-
viations : see Table 1.

iz Uiz 77 K Tk 0.99+ 1.04, b E 06 &
RUT 30 Kisi o 1.83+ 112, @tk kiBERL
7226 KikTix 2.54+090 ¢H Y, FEETORBT
BEBR a7 ICEEERALN (% p<0.01), F
B[OV RCKIRIZE ERFEEESHRE SEHTH
- 7= (Table 2).

3. BARETRTEHTORR Q ROHE

EBHATHI O LR, LERICERE Q K21
FIOLFEER THbhl. DLREER - 164
K TRE Q BoFEIZ>WIHHFLE. 31K
w (19%) »EF Q Kkif L, EFMHKOKIER
T2RIE (3%), TLdDBWiETELELMHOX
BT 6K (10%) T, ZhboRETHOERE Q
BEHROBIEE» -7z, —F, MPVBESHOK
BT 13EE 57%), EEMBITCE->TLED
HoHZxbhiWEEEKBORKEIZE W T b 10
K (59%) &% Q B Lz (Table 3).

Table 3. Number of abnormal Q waves and severity of coronary artery disease in rela-

tion to 2°'T1 redistribution

T1 findings n ECG CAG
(Delayed scan) (Abnormal Q wave) (299% stenosis)
Normal 72 2/63 ( 3%) —

18/63 (29%)—l O

CR or IR 77 6/61 (10%)—| ] 38/61 (62%)— * .
MR 30 13/23 (57%)— * 17/23 (74%) —!
PD 26 10/17 (59%) — 11/17 (65%) —

* p<0.01.

ECG =electrocardiography ; CAG =coronary angiography. Other abbreviations : see Table 1.
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4. BATOERH L BHIRKEE
36 fiLEBIRERRE T 99% LLEOEE B
REEH LTV DREER 2 164 Kish

BESRZEIRAE W B L 7o K 84 Kk (51%) T

ofe. EFMFEORIETIE 18 Kifk (29%) TH -
e, EEDD VW EAEEESMORIETIE 38
Xigk (62%), 0B 5340 0 Kk T 17 KI5 (74%),
BEHE KB O K T 11 K (65%) &, £< 0
X 385 12 1 BE SR 5% 2 255 L T v 7= (Table 3).
5. EBER/ A /S RATRTHR OB FO B M

TEBIIR A - 2 HFRI RIS 3515 B RET.LIF 30
WECIX, WRICERMLEEZ R LE72REP 1
I CHitkiCBALE R0 BT, EPRHTRGE
BOFThoTz. FLbdVWEARELENM 2T
L7 77 KK Tid, 62Kk (81%) itk fudi
WEVA DT, SLICWPELHERLR 30
Rigk o 17 Kigk (57%) © bfitkE» % bh, 58
E2HH5VETRELENHAOXIEL vV LHEEE DR
WS, 7z ) ORI THRIC IEBE AR bh
oo —%, BEEMXEERLE260 KETizbT
23R (12%) Kl ELRHONTDHZTH
72 (p<0.01) (Table 4).

6. EEHIR/ A /S RFTHIR O B AFHEESH

EBR A R HRIRORFEES O Lk T
i3, HREITER M2 R Lc KBS T, ik bEEE

Table 4. Relationship between preoperative
thallium-201 imaging and improve-
ment in regional perfusion after CABG

Post-operative perfusion

Tl findings .
(Delayed scan) Im- ~ Not im- 1.,

Normal proved proved

Normal 71 0 1 72
CR or IR 0 62 15 77,
MR 0 17 13 30=
PD 0 3 23 26:| *
Total 71 82 52 205

* p<0.01; t p<O0.05.
CABG =coronary artery bypass grafting. Other
abbreviations : see Table 1.

EHAR TI OfF SPECT iz X 3.0 G R sE D BRI

BIEEDEEIEEL A, (i, B2DBHW
BAREEF/EM Mz R L STRE ¢, 45K
(79%) < #itk b BEEBNT % 0 £ :hkEr 2,
BOPBAMERLE2TRIETY, 22 K% (81%)
CEEEBNIER O ¥ E0REL B —F, BHE

Table 5. Relationship between preoperative
thallium-201 imaging and improve-
ment in regional wall motion after
CABG

Post-opertative wall motion

T1 findings

(Delayed scan) Normal =~ Not

or im- im- Total
proved proved

Normal 43 12 55 —

CR or IR 45 12 57 —

MR 22 5 27— |* |*
*

PD 5 20 25— — -

Total 115 49 164

* p<0.01.

Abbreviations : see Tables 1 and 4.

Table. 6. Relationship between preoperative
thallium-201 imaging and improve-
ment in regional wall motion after
CABG between preoperative mild and
severe asynergy

Post-operative wall motion

Tl findings

(Delayed scan) Not
Improved. improved Total

A. Mild asynergy in preoperative RNV (wall motion
score: 1 or 2)

CR or IR 18 10 28
MR 9 4 13
PD 1 6 7
Total 28 20 48

B. Severe asynergy in preoperative RNV (wall motion
score: 3 or 4)

CR or IR 3 0 3
MR 9 2 11
PD 3 14 17
Total 15 16 31
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Fig. 1. Four representative short-axial slices of pre-operative (top) and post-operative (bot-
tom) stress-delayed *'T1-SPECT images of a patient with inferior wall infarction.

The pre-operative study shows a persistent defect in the inferior and lateral segments by visual
qualitative analysis. However, the post-operative study demonstrates slight improvement around the
inferior and lateral segments (arrows).

PRE-OP FRE-OF
ES ED ES

POST-OF POST-OF

Fig. 3. Pre-operative (top) and post-operative (bottom) radionuclide ventriculography in
the left anterior oblique projection (left) and anterior projection (right) of the same patient
as in Fig. 1.

The pre-operative study shows akinesis in the inferior wall and hypokinesis in the lateral wall. The
post-operative study demonstrates improvement in asynergy in the inferior and lateral walls.
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Fig. 2. Bull’s eye images of the same patient as in Fig. 1.
Significant improvement of distribution is noted in the inferior and lateral segments, suggesting
‘“ minimal redistribution ’’ by quantitative analysis.

STRESS DELAYED

Fig. 5. Bull’s eye images of the same patient as in Fig. 4.
Distribution in the inferior and lateral segments is not improved (so-called persistent defect by
quantitative analysis).
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Fig. 4. Four representative short-axial slices of pre-operative (top) and post-operative (bot-
tom) stress-delayed *'T1-SPECT images of a patient with three-vessel disease.

The pre-operative study shows a persistent defect in the inferior and lateral segments by visual
qualitative analysis. The post-operative study does not show improvement in those segments.

PRE-OP

Y POST-0P LRO s POST-0P ANT

Fig. 6. Pre-operative (top) and post-operative (bottom) radionuclide ventriculography in
the left anterior oblique projection (left) and anterior projection (right) of the same patient
as in Fig. 4. '

The pre-operative study shows akinesis in the lateral wall and hypokinesis in the inferior wall. The
post-operative study does not show improvement in asynergy in the lateral and inferior walls.
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MRIBERLIC2S KR TRHDTH» S KR (20%)
TEEEBREEDEENREL A DATH-
(p<0.01) (Table 5).

7. BEBREOEELHRONENEE

figio RIS — ik 2 RFBEESREVE
E%, BEEBIZ 272 VT 2HICHEL TR
DEEEBOREORE L K L. BEESHR =7
Bl 2 ETOREREESHREOXIR L, BEE
Bza7n3 s 4 TCoOREBRERHRE OXKISR
T, WMBEOBEBUBEOFEICHFEEZEIALAL
ol BEREBIRE O COIBEMIETRT
Rig23% < (85%), Zh & DEKIFIFHigtkE A
B3I LNBEMNoT (66%). BEREEEGRE O
ik Cb, FAMERTER (45%) 3iftkickE
EBOKELA ORI (85%). Li LESESRE
DEREERRL, ERBFTEAWTS, BOfH
DH LRI WERBHERIBO XL T, fiffkoEE
BOREZIZL A LA BN R D -7 (Table 6).

iE Bl 2 7R

fEG 1: 58 5%, B4 (Figs. 1~3)

RN & ERT TITEISEENR S A 2 HiT 03T
RbhWRIE3 » ABROTEREEEF THS. Hipl
» 2T 5 SPECT oEBhaRirc, TR
FORIBED R L, BIBEC Z /M E R IMFTIET 23
Hohl. BEGRTTEE, AEZEEMEXE #
BRI SE2E AN LBREHE S h . Bull's eye &
RTITEE, RBECOTRRAMOBELR AL
h, WMOESMEHES . g0 2T O
SPECT Tk iailic R0 & b I TEE, RIBED
AR S Er 2R oBE,SED bh, RI L
F—NET G, HTRICTEE ABEOBEEB OWE
NEDH L.

=6 2: 702, By (Figs. 4~6)

ERRISEBINR S A S R HFHT 7 b T B B
Tbs. HHigio Tl 05 SPECT oESh&RF
R ICfUBE, FEEDORIENRH LI, BEGHT HH
BE, TEEGEEERBLHE SNz, Bull's eye
FRTOLHEE, TEONMOBEFIAONAT, H

HEBAT T1 OMF SPECT iz X 3. 0584 0 B M

EMERIR & HE S iz 7 o 29T SPECT
TILMBE, TEOMTKOBENE D bh T, RIL
T—ngTh, fECBESIOHREIXA LR LD

-7z,

E %

DR ERAEREOYRE &, EEAR XTI Ly v
FU 774 — BT BEMOEEE RN
ELTITFRDRATWBENR®, ZnFEDR Tix
BRAERE 2B/ NI B RTEEE R B 5 T1P. 22T,
B2 2B D B 5 Bk (O BEH) & Ficicy
HLgiZ, o T ofES % b 2 EERE
T3 b0 LEX, HiEZ FDG L oxttba 1774
5718, LML, Z0XdBRERATYAEmLE
ELLAELTWALEI 2 A5 ITEF, THE
HHIBETORMNBLETH 5.

SEIOBREF T, REAHETEEMERE L
EEREEED 9 b, # 50% HrEEBRMFTEICX
D VTSR LHIE S h, BIEORE L 2IERS
DIRETH - 7219, MAOBFEL & HE S XKk
Tk, #RICH 60% DX Tk EE»,
7e# 80% DXL TEEEBOWELR A bh, KE
SHBBEFRRLMERT OO LEZXLN.
¥, ERMITEZHCCEEEXRBLHES
K T, itk o fifitE CREEFHRE LA bh
7=0ix, 20% KRiBEORIKIZE EE o7z,

DEREORE Q HoBE R, REMICHESS
HOHLNEWERCTED? o/, 7271 LERMT
TH M HF)0 TH O 2272 20 B O
CEEMXBOEETIE, AEERALARD -
7=, Th b HER T O /FEES ORI T,
WMOBELMERTEROGVEEERBOEED
IR, BEEGREOBREIR, o7 Z0
T L IXENM E R THEIESE 2O EE O
DEEBRERTHY, MOBIERTHEEOS <
i3, BEEMERBOFERICH S, LHREEITH 55,
BREOHLOIEERFEEL WS EEZ LR

Brunken 5204%, Q I #H ¥+ 3EEOHK 50%
2, PET etokETsZL2@ELTRY,
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oz iz Q BEATIHEMTY, AAHAL
BRI RLTVWS ERBLANI LEFRBRLT
W3, DIEicEAs b, MOESHOEEE PET
TIEHRAFHIBELTWA I L2HELRZR N, &
Elo®EHTL, BOBEMAOEETIE Q Kif
T35 LRV, BRITERBRFFZICOEEOH
ERHZDN, ZHEFUFTOBRE?D L XL —FKLT
w3,

EHiC, BEREEHRESAOATD, #h
RN LEAMPED bR BERE, £<EMO
ZBNBRWEIRICH S, BROLHREDOYEICE
BARONBZ L XY, BITHENOBESORE
2iE, BEEBREEOFEZ T TR, L5 0TI
DESMOEE, KIEIRESRORHPEE
LEzbhE.

Gutman 5132 Kiat 5¥WRHET B X 51T,
B 0RE LSRR 113 & 5 RERBR A
»Y, OB ERTERICEER 2 MRET
BEETZLEEZOAS. LHL, SEOHKA D
watTix, 9% U EOREERERED LD 5E
A3, BOMOALRBHEE LA LRARVEERLE
THEE eh ol SEIEABMITEOR EIC
DWTHRAT L TR LT, FoutRpl I B ks
REEETARNEP o, EROBELS
HOENELELDEEZX LN,

SEoKRE T, BEEEXRELHESH S HEK
D—ERIZ, Wi, MIFED 5 WITEEESOWE S A
bhiz. Zhbo fEsiEAEL (hibernating
myocardium)?’28 ¢ X 5 LERLMKET A H
v, BEEBIRE 2SN, BhEISHES LT
BEEBOWRELAONBEBELEEL TS0
b Lirw, 2T N vF275 74— T3,
Z DX 5 RO B & T 5 IR
NhdLEZLAD. SEOKRITIE, HFEIL
gD AL A3 & b, WHBEE H 5 ik Hik
7 - BEAE L EZEX bR TFlEBRW Iz, FERIF
IR ET RIRITIE LA E o0z, L
L, TELBEMfh, T2BEOMH 5 VIER MK
D XK T 1) 2 BEFEB) D BREF TRE D Kk A3 ke

HI% >l DiX, R0 BEESHRE M IRE o -
W, BHE RIL7— V2% v v TR E0OENH
RERLREP-TZONS LAk Wi, MOPE
N OXIE CEEEFREN L A DD, B
EBRENBE R, T RILS -1 2%
YV Th FTDENRTRTh ol EEXDL R
5. 4B EESEERHE 13 ZFEEEO Z ORI T b

D, 4%, EBAWESDLIAERFPLELE
Zbhie.

SEOKF DO, LFOBEEEEHET S L
WTI OFHMHOFEIEETHY, HEHET
BN 2 B 5EBOA TR, EREHTENT
LEAANAR BN B HERE, FIEARMFEE L L
THIRETH Y, BRI L ZAHEDEEE
BERENEELTVWTD, T v+
74— EESHBALRANE, BEOHBPEET
BLEZLR, Lo THEEBHRIEERDOEGH
bBZLITBRINT.

B #

EEAR MTILHY v F77 7 4 —OMPE
[HOBEHEZRF T 5 BT, RifEORES 41
Bz B W T, TBEAR A S RATRTRIC EBAR
21T] SPECT & RI.L7—nA 2% % V2 HifTL,
B ORE LU MR X OEBEEB O WREDNH
ML R ERE L. 20, fiigio 2Tl ofF
HHERBHEC X » TELBH, FE2HL
fi, BEMEKBICHET ICLEELT, &6
ERETICE - THHTHMBHLLIZ R D
“HWOBAET BINX, 4BCAEELE.

. HEHEcEEERBELME I 6K
fhrh 30 Kk (54%) 1, EERMITIC X > THLVHE
NEATHIRBMENES A,

2. WMYENMEERTREIE, HBEHETHES
TOH LM REIFICHRTEEHRELEETH
B0, BEEMEKIBOE EOKEICHE N TREES)
BMREIzh Twiz (p<0.01).

3. fEigo RGO T, B2d
3 W AREEESME R L 77 Kk 62 Kigk

— 844 —



(81%) IR MERE,S A bz S5l M
VPEMiEFLEIORBKcB T L, 17K
(57%) cmfEBE» A bhiz. —JF, EEEKXE
Fow Lic 26 Kk T A 3 Kk (12%) i ek
ERHRLNIZDHTH -7 (p<0.01).

4. RPTEEESIOHET L, HREERSER
DEENHEBRADNIZEEIIZ, BL2bsWiER
SERENM B Uiz 57 Kig 45 K% (79%) ©
Holedd, WMIOBAMERLIZ2TKIRT S, 22
K (81%) THEEBIASIER O £ BELH S
i —7%, BRMEXEZR L 25 KT, &
25K (20%) TEEEENEEO I KER
Hiciz+ &k o7z (p<0.01).

UEXDY, MOBELGERTRER & BEREXIE
FORTRIBTIRIFROWEICEN L N, EHA
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