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Abstract

Fatty acid metabolic and perfusion abnormalities associated with cardiac hypertrophy were investi-
gated using dual tracer tomography with thallium and a cardiac metabolic tracer, 15-(p-iodophenyl)-3-R,
S-methylpentadecanoic acid (BMIPP), in eight patients with hypertrophic cardiomyopathy (HCM) and in
three with hypertension (HT). Thallium and BMIPP uptakes were scored and analyzed in 143 segments
(13/heart) by comparison with the left ventricular wall thickness measured by two-dimensional
echocardiography. Complete agreement of both scores in HT patients was significantly higher than that in
HCM patients (64% vs 24%, p<0.001), while a lower BMIPP uptake compared to that of thallium (mis-
matching) was observed more frequently in HCM than in HT patients (65% vs 31%, p<0.001). The wall
thickness significantly ( p<0.005) correlated with BMIPP uptake score. HCM patients showed a low
BMIPP uptake in 22 hypertrophic segments (59%) and 15 non-hypertrophic segments (41%), and reduced
BMIPP uptake in 29% hypertrophic segments, while HT patients showed just five segments with de-
creased BMIPP uptake of which 4 were non-hypertrophic and only one hypertrophic. The left ventricular
ejection fraction assessed by radionuclide ventriculography was normal and no regional wall motion ab-
normality was detected in any patient by echocardiographic and scintigraphic studies.

Metabolic abnormalities detected by the iodine-123-beta-methyl fatty acid analog in hypertrophic
cardiomyopathy may be independent of thallium myocardial perfusion, regional wall motion, or the mag-
nitude of cardiac hypertrophy, suggesting that fatty acid imaging may be useful in investigating the patho-
genesis and subclinical abnormality of hypertrophic cardiomyopathy, and differentiation from secondary,
induced cardiac hypertrophy.
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LHOEBELRIANT—RTH5EHRT AWz
A A=Y Y ZILHMRERTIEBZO N VLED
IRV F -3 R viability D FEMICHIFEATH - T
5. fE3k £ b C-palmitate'» % '2’I-IPPA (iodophenyl-
pentadecanoic acid)®® ¥ Fi\V 724 X = Y JIIMfFE S
T&7z, Lo LWBGHEEEM L b EHEBRTH S
720, BEELEMLERL ) 545, ABIERLH THEHIE
BICREERF LTV, BB E-EREFTMEd TR
R PuUBETH LY, BETHEZEIITHETDH
5. 05, BUANAFNVELEATLIIELICL), &
ELILHA A=V BEILEDTELY YTV T+
b >~ FEEZE S B-methyl-p-iodophenyl-pentadecanoic acid
({/t%:4 : 15-(p-iodophenyl)-3-(R, S)-methylpenta-de-
canoic acid, LT 'BI-BMIPP) »SHZ & 1119, bAET
X, ZOBKREBRPET L2 IATHDH",

4mE, bhubhidF# B, BROLORR SHRE
Td 5 IR KELGEHIE (hypertrophic cardiomyopathy :
HCM) & & Il FE U~ (hypertension : HT) (2 331} % BREAEEK
HEEOFEL, TLUHMEA A -V Y 7 eI T 2
LK YBREL, F7- BMIPP £RICLHEEDOR
TEEERETL.
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1. ¥ =8

W, BEFR, GEN - BEXE - CEEERR
EO L SPITEA 7T — T VREEZ BT L VEAE
EBREREEOHEMERE ORI L W/ LR HE
KELLEHAE 8 B (5 561, & 361, FHFE# 568 %)
EAREMBMEE 3B (B 26, 161, FHERS6
+14 %) OFF 11 B3R E L7, Tablel ISRT T &
{, EFIEHERIEETHY, BMEED 1 H 2
10 THL 2L LEKERR L. $72, BRE
URIED ) HEAZEY, FEAERIEEREN4HTOT
Hol-.

%8, ABFFENMBI1S 5% I AHRERABR(EA X U7 1
Ty Ak LT, LRERKFHBRIEGRZRRO
AEERBIE, BREIVA V74 —LF-a0k>
P XETHEL)ZTERL .

Table 1 Patient characteristics

Agel/
sex

Mid-ventricular wall
LWVSF thickness (mm)
VS WT

Diagnosis

Hypertrophic cardiomyopathy

1 53M HNCM 71 19 19
2 53/F HNCM 79 29 11
3 69/M HOCM 68 22 12
4 S8/F HOCM 67 22 21
5 46/M HOCM 66 21 18
6 51M HNCM 67 19 17
7 65/M HNCM 71 18 20
8 50/F HOCM 66 19 15
Hypertension
1 42M EHT 71 16 14
2 56/M EHT 62 15 14
3 70/F EHT 53 10 10

EHT =essential hypertension; HNCM =hypertrophic non-obstruc-
tive cardiomyopathy; HOCM =hypertrophic obstructive cardiomyo-
pathy; IVS=interventricular septum; LVEF=Ieft ventricular ejec-
tion fraction calculated from radionuclide ventriculography; WT=
posterior wall thickness

2. /A &
1) 271 - 'Z1.BMIPP dual SPECT

REEOHEERDORE, TEEMTICE T ©'TICI
111MBq, 2T 2[.BMIPP 111 MBq % H#k & b E
A. 303 E ABBBICA A=V VY T RRB L.
7 — & IR 2Tl i 75KeV, ZI-BMIPP i£159KeV I
Y- &REL, 2 BERBNEEICT, 1 H5H30
#, 5° Tk 36 FlAl, 180° [Zh7/z ) iEfT L7z, HEERE
¥, Shepp & Logan 7 4 V¥ — % F\» 7= back-pro-
jection I TATY, 4EHH, KFH, REDKEHRMIBIZ
187, & 5 IZKEEE O circumferential profile analy-
sis £ ) bull’seye RN b 1T o 7=, FAEE IS HED
825 X 5 (Siemens, ZLC-75) B L UHBEFEHI =1
YEa—%— (BES, Scintipac-2400) TdH 5.
2) AR

011 33 & U BI-BMIPP DT SPECT Eif§1d, Fig.11C
RTTEL, EER BB abL.OERA, £
g, LREE O EEMTE R OREE, TR, TE,
fIBE & REABTRE RO LREICHT, 2 BOBHEDE
EEC LD, REMIC6ERREICAa7ILL CEHiEL 2
(Table2). %23, BATICHW-EIZIZ 4 BR% - BH
BTH5.
3) BEEMBLOII-EE

EERE, O RS REFM /20, 268

Journal of Cardiology 1994; 24: 3543



RIS BT 2 BRIFERAH, TER, EEOLBKREE 37

Fig.1 Schematic representation of the 13 left ventricular regions used
for segmental analysis by two-dimensional echocardiography
and 2*'T1 and '*I-BMIPP SPECT studies

Table2 Scoring systems for *'Tl and '*I-BMIPP SPECT
imagings and left ventricular wall thickness assessed
by two-dimensional echocardiography

Scintigraphic (**'T1, '*I-BMIPP) Echocardiographic
score score
5+ Highly increased uptake 4+ 20mm =

4+ Definitely but mildly increased 3+ 17mm =, <20mm
uptake

3+ No definite abnormal uptake 24 14mm <, <17mm

2+ Definitely but mildly reduced uptake 1+ <14mm

1+ Highly reduced uptake

0 Defect

TR O 0 — R FRE T L7, BEER
BEF =7 %S R\ 2 ZORED, VRALALE
Wikg (%% F\vy, Fig.1D.LREZERC 12 KBIZOWT
BEZITV, SHICEEOREL 4 REICAITIEL
7z(Table2). F7-/FFTEEEE)D FRFICHEMICHEL,
FOREOEELXFML 7z, FHEEBIIETZE Model
SSH 160A T 5.
4) DERDT—-IViE

L HAL 7 — v planar 7% & UNIC SPECT I3 1E
kobhbhoFED ITEVWToZ., Tbb
9mTc(740 MBq) % FA V> 72 invivo FR ML EREE 3 12 TIT WV,
planar &t MLAO 45° & 1) 500 .04En&, 20-25 5741
< IVF 4 — M E— FIZTT— ¥ % UE (Searle LVOF).
FlEFE, 1 H/M60%, 100E~wLVFr—rE—F,
5° Z& 180° (I 7= SPECT 7— ¥ YL L 7z (Si-
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emens ZLC-75). Planar 7 — % & ) A ZEFH = (LVEF)
FEHL, &5ICplanar Ef§7% & U7 — IV SPECT
ERFEEE %% F\v, —XIH Fourier f#HTIC & % 4RI
AX=VEERL, BATEEFHFMEEITo/2. 72,
[>7—)V SPECT #1i¥, Tl - BMIPP f& & X V) IEFEIIT
H X ARIBIED bull’s eye TR % M7,
5) HEtARMR

BEIFH L ERRECTRL, 2HHEAOLERORE
it Yates IEX 7z 2 REICT, I-BEE 4 KR
5FMifi) & BMIPP 4R (6 B P& aTii) DBIEIC DV Tid
4X6 FEEEXEHEL yREICTHELZ.

& R

1. EGIER
fEB) 1: 56, . AEMSMESE (Fig 2)

T LTI E, LEEERD O LREICA TR
16-17mm 2+-3+), M 15-17mm (2+-3+) DHL
7 IEE (HERAL 1+) 25867z, 2Tl SPECT Eif% Tl
BRI 34+ OBREEREME A, 7270
BMIPP SPECT E{&T b IZIZFEERIC 3+-4+ OFBT
OBREEFEMERDL. —H, TETIE1+2+&
B BMIPP £ DBEERKT & A4, RATEESHIE
EThor-.

Rl 2: 57, B. BAEIEAENECHE (Fig 3)

FR Oz a—E, LEHPSLREICHT, F
F@ 21-25 mm (4+), BiBE 18-19mm (3+), MHIEE 15—
19mm 2+-3+), TEE 12-14mm (1+) OFEH LR
KEFED7z. OT1 SPECT EfE L, #H.OHEEXERD
A+ DEFEMER L7, —7F, “I-BMIPP SPECT [
BT, OEIPERTEERRE, RERZHLETHERE
T (02+) 23D, OTI LREKRS LHERERRZRL
7275, RPTEEERIRE IIRE LA R o7,

2. Tl - BMIPP SPECT E{&D b

Tl - BMIPP SPECT %% i\ 72 143 KIBIZBIT 5
WA 37 D—3E% Fig.4 Z7RT. Tl - BMIPP D—3(
(TI A2 7=BMIPPA 2 7) iZ HT B2t L HCM # T
AHEIIRE (64% vs 24%, p<0.001) T, &5II,Tl:
BMIPP DR SZ D) H, TIWZHLTBMIPP 237
AEME (TI>BMIPP) %R L7-#HEEE, HT #ICHL
HCM BETHEIZEE 31% vs 65%, p<0.001) TH o
. B, TIAIATICHLTBMIPP A2 7 REL
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21T ‘SPECT

Short-
axis
view

Vertical
long-axis
view

Fig. 2

'Z-BMIPP SPECT

20'T] and 'I-BMIPP SPECT images in a 56-year-old male with essential hypertension and moderate cardiac

hypertrophy and a wall thickness score of 1+—2+ in the anterior wall and interventricular septum.
Both thallium and BMIPP accumulations are mildly increased (3 +-—4+) in the septal walls, and mildly decreased
BMIPP uptake (1+-2+) in the posterior segments in which wall motion abnormality was not detected.

20T SPECT.

Short-
axis
view

Vertical
long-axis
view

Fig. 3

IZ.BMIPP SPECT

20'T] and '»I-BMIPP tomograms obtained from a 57-year-old male with hypertrophic non-obstructive

cardiomyopathy and a wall thickness score of 3 +—4+ in the anterior and septal segments and 1 +—2+ in the lateral

and inferior walls

Thallium uptake is concentrically increased (4+), whereas BMIPP accumulation is definitely reduced (0-2+),
especially in the basal portions of the anterior, septal and posterior walls without wall motion abnormality.

R U7 SEEE IR EE & D AR TIRE (HCM 11%, HT 5%)
Thoi-.

3. BMIPP OEIRE E AZEE & DESE

HCM # Cld BMIPP £ KfH (0, 1+, 2+) 1336 X
H.(35%), —77, HEREEME @+, 5+) 1% 23 X5 (22%)
TdHo7h, HT #HETIIERKMEI 5 X (14%), %
e fEIE 13 XI(33%) CTH o7z, & S IBEEFH oW
FEeCTH o 77 132 KIFIZOWTFDEEE Z a7 & BMIPP
A7 #xT 5 E, WMHEITAEEIC(p<0.005) B:EL

T\ 7z (Table 3). 3 7% b L FHRBEDIE VT2 & BMIPP
AT bEEEZRIEmMERLZ. LAL, SHICF#
HMICHCM, HT WM#EICHB17 % BMIPP £/ EEZLR W LE
EOXIEIZHB T B.O0EKRDOFEELZRE 5 &L, HCM
FEOBMIPP A I 7 S B AEKEALIC—3 (91%) 35
S, FOIRAE D IEREBALICE  (61%) D SNz, —
7, HT B BMIPP A I 7 &l IdTr L A I AERAL
T RBL (80%), £ DEMEIFMEREBAICL Y ZL
(62%) > 5 N7z (Table 4). JEKRERALA S M 5
&, HCM #ETid 76 X 22 [X35 (29%) T BMIPP 4£
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#
60
g 50
S 40]
4
g 30
S #
— 20
104
0
TI=BMIPP TI>BMIPP TI<BMIPP
Matching of Mismatchig of TI-201/
TI-201/1-123 I-123BMIPP
BMIPP

Fig. 4 Comparison of myocardial uptakes of #'Tl and '*I-BMIPP in
hypertension (open columns) and hypertrophic cardiomyo-
pathy (closed columns)

TI=BMIPP =the agreement (matching) of the two scores; T1>
BMIPP or TI<BMIPP=the disagreement (mismatching) of
the scores; #=p<0.001 vs hypertension

Table 3 Comparison BMIPP and wall thickness scores
There is a significant ( p<0.005) correlation between BMIPP
uptake and wall thickness scores in 132 segments. However,
lower BMIPP uptakes also occurred in the segments with
highly hypertrophic myocardium.

Wall thickness score

4+ 3+ 2+ 1+

5+ 3 1
B 4+ 6 5 14 7
BMIPP 3+ 5 14 23 24
score 2+ 2 2 4 8
1+ 3 3 7 2
0 2 8

FEEMEZ /R L7225, HT BT 18 X 1 KI5 (6%) T
EREREZRTOATHo7. LHL, HCM EE L
AL 21 X35(28%) Tid s L » BMIPP £FEHE AR
boRS¥ (WA

4. BMIPP £18fE & AT IUEHEEEDERE

MO E L, EERHEILFATEEELZTRL,
HCM # 69+t4%, HT & 62+7% Tad o 7> (Table 1).
F-BEEWNE OO —RIEIC L 5 EERATEEER D,
WTNORBOEE A bh o7, T, LT7—
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planar %38 X U, 7 —)V SPECT &% 1T L 2 72 5E
BITIZ, WThd BEEHREREIRETE oo
7. Dk ZE <, BMIPP EREFE 10O THAT
BEEBIDEFIIR DN o7,

% =

DITLLFIEEA X — Y v 7 & B1-BMIPP L5 AR
REA ATV TORBIRE LY, BRELLHETIE
M3 & BRSO T & DBEEFEHEE T, SILE
LEDKELERITREINT:.

1. PLBMIPP Dff {1 X — T > J & 2 BRERRBINE X
ShRibh b Av7.05RERER A 'P1-BMIPP (3,
feRhBE L LC, BRI L AILENIE> TESITL
AR IcEBR S, EI2)URE, PUZYEYF
(TG) REDRRET— NV~ dh, fld carnitine
shuttle ICE D I PV FYTHANEEINSLS, 22
TIEPBLEZIT A LR LICERET S, LzhoT
AR EANORERERRE, D 0 IZEERD Bk
b BEN LSS RBT 50, L L, 5 Sh/zRI
{LEWALHAR B S D 72012, LRI
RIEBEE#EF SN RQIEE S v, L2%> TUEIER
BeA A=V 7T, MiiA A=Y v 7 OB R
T55, bLLAIFEFNL OB TICRE L 2ITNIE,
MFEFEREBIH-2BERIBONL ., BEXD,
AE bbbt 2T & 2] (2 X 5 2 ERERINEE
(dual tracer technique) ZERH L, & O ICEEAIEE 4 BFFE
BORELLBHIITo-EEEHVTRIT L. 2
BREFRRIEEIREREZHHTE, LHEHMLT
DEBEORBIBSH P OERICLY, BRI L <
DM OEE*FMT A5 LTHROTERTHS. &
DI REEICRRE A 5 RI B EFHET 5 S
WV, LHFBEEZNEERICL D RIEBENDEELD S
DD, AFRTIIEE 13 RBORI—HAAICZBIT
5 OTIER L OED LT, B-BMIPP £/ O %
FTRA. LAt TR CIRAEEHMETIE S
B, T &2 BBEFNEEZICE Y, LHILTER
LDEREREROREZE L 7: LT, S-BMIPP £/
AL DIEREICMT A I EATREE o/, 727201,
AL D LD cross talk 2 RIEE 25, 2TIE 2]
DIAINF—E—7 35BN TEb0D, EEMRF
MTEZOEBEIEHRTELVY, ARFOI L,
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Table 4 Correlation between '2I-BMIPP uptake and cardiac hypertrophy

BMIPP score in HCM

BMIPP score in HT

02+ 3+ 4+.5+ 02+ 3+ 4+,5+
(reduced) (normal) (increased) (reduced) (normal) (increased)
n=37 n=45 n=23 n=5 n=21 n=13
Nonhypertrophic 15 12 2 4 12 5
Hypertrophic 22 33 21 1 9

HCM =hypertrophic cardiomyopathy; HT =hypertension

HENEEEFMTIIZFOREIINE L, 2 KERE
IREFEDOFIEDIZ) HIIEN0IELEEZ. T2,
AHFFETEE SNz OFHEICBIT S5 BMIPP KT EIOD
MK e DEHEIZ D cross talk DHENH 5 & T,
0 pr o B EFFE T EANDOHR L %2 57205 D8/
Ml S NATEEND ), Lo TEOHE, BE
BELICKEVWRD LAV, WTFhiZLs, A%
WERIIITT B cross talk DARZERFEIZ D EHRIL
7=,

2. 2] - BLBMIPP DFEIIRR DR

AHFF T3 'PI-BMIPP DEFFET IZ X % 2'T] M
EOBBESEXEOHETAERICZ(EADLN, Th
VX AE KB FBE D BERERAL D 22 X3 (51%) 1AL/
A5, BIEGTEHLT2 1 KIHA1%) DATH 7.
—7, LIRKEMTOBMIPPERE (A T7)D LA,
A\ IEEE & BMIPP Wi A O 7 DA & 7 & (Table 3)
i, 0TI LYY F ST T4 —TEBESNLTEL,
M rBEHMAORBEBbhs., T, FEEKEM
@ BMIPP #£FEE % D 88% (16 X%k 14 Xi5) »74EH
BTELTHERLAZ &IE, BEBROEEDTEEM
LFREN TV B, HCM (8D LE R 2%
A5, BEKIZHEATT B W EEHERCETERHFAET 5 T e
bdHAH. BPL-BMIPP DOHENIBITAHE T - I HHIGER
#ETd, HCM, HT 281 5 BMIPP E£REE T A5EE
BT EHREShTWwBERD, L7221, ZhEdl
FhEEE, BEEBHE OREIIARHTH o7z, BMIPPIET
RMSHKOBBRTF L L TSRIOER,LHEES N
BT b, BEROHBEARRL, FAUHED ZXRELH
B (72 & 21F wall stress DK,  $E5REA compliance
EFICLBMMERROBE, HALLHH) QMK
BETARE) OWTRERL D S, LHEBRORENE
Z bbb, BLBMIPPO/LHERET AT 0TI LI3R %L

D, LHHNATPIBERD * XMT 5 L3N, 7281
FEER T3 B B{L= camitine shuttle D £% T BMIPP B
KD TG SEEMAEHRE SN TVnD e, LizhoT
BMIPP £fE T O aEM: & L CITMIBRER TG &Rk
EDVH® 5 JEFARERL - FECROERE D, BERILIC
&% ATP EARE LM ) FRIFERHBRIET (MWL
BRRE L5 12X 0 FRFERIERDMET L Tv 5 WhgM
PHBENDD, € FCOBPIISHOEELRRET
»5.

3. 2] - ZLBMIPP DRBEER R DEBRNES
ABFEIC LD, BEARELLEHE T3 BMIPP £/FE TR
OIS A HE U BHS, I OFREE B K2 BT
EBE IS T LOIBEBROZWZ EREN. Ly
L, RPTIHEGE L L COBEERINHE R BETILREE & ©
BRI S EOKE 2 S5 IIAHTH S, 7272 L BMIPP K
IR T RIS S L BATIMEE L ORE RO CEE
Thb. COFIEMEGREELIIRESRLRLOD
B, TRIVF—NEE2 S IR B 2 EDO BRI LE
ThHb. BEDLIARY POV CTIZE5.UEED
15T % BMIPP & O ILBHRET O 3D TH 2w,
Grover-McKay 5% 3B RELOABE DB KPR T
&, AR (*N-ammonia), BEFAFEEMCE ('C-palmi-
tate), FECH (PFDG) D 3 FDIKT %, Sochor 52 i
OHRREREE %R U 72 WABAE (B0 5 BRRKEE ("C-7)L 3
FUEBRBEEL, SOICERSYIEARLLEE 2
BIORREERM THOIEHE BN-7 ¥ E= 7 IMRMEIIHT L
NCSWIF UVEBOERET 2 HREL TS, T/,
Kurata 520%, JERELLEHAE T DR KPR LAE
TiZBIT%5 BMIPP £RET2HEL TS, L
L, WihbBEE, JareEs) & OMRIIABETH-
oo O EHIC, BRELLHEICBIT A LHAHRE
DETEILRRBEN TV B2, OFHIEK, INFEHS
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Table 5 Relation of TVBMIPP uptake and left ventricular contraction in cardiac disorders

201T] perfusion IB.BMIPP TI/BMIPP BMIPP/contraction
abnormality abnormality mismatching mismatching

Myocardial infarction

Acute phase (H)~(++) (++) (H)~(++) (=)~(%)

Chronic phase (H)~(++) (+) (B)~(H) ()~ ()
Hypertension (%) (%) (%) (=)~
Hypertrophic cardiomyopathy +) (H)~(++) (H)~(++) (H)~(++)
Idiopathic dilated cardiomyopathy (£)~(+) (E)~(+) (%) No available data

(—)=rare; (*)=notsocommon; (+)=common;

X UIEERE.OBERE, (OBRIGE & D RBGRC U ERHE - FRl
Bz L CHREAB L OMEEELR LIS BOBETH
5.
AHELZLTCEMLEED-INE TOH
12132029 7 &, BLBMIPP & 2'T1, BEEBIDORELR%E A5
&, Table 5 (27”3 T & { BMIPP £ KT RFREH
§ L FHPTEEEE) IE F BT RIS AEREL OB E | B 458K
BEWZE0b Lk, KBFFEILE M AERBROH
#CEGBAFRO M. 4%, BIUERERLLE O
&7, EARELLHECORKIZETT 2RHEFEOHF
EEZFNICE D BRHRROTRMY, & 5IEEREDR
REHL L, REIENLERLIRMT 5 THEESD
D, 5HOL)FEHLEREFTEEINS.

= B
BEAELUGEE 8 B, BRILE-L 3 Bl xHRIC, 0TI &
13[.BMIPP | & % dual SPECT % 4T L, -LHHEdE, Fe
Bige A, OHEEE, Bt Esi0BMRERE L, U
ToOKREF.
1. EZ 143X+, T1- BMIPP £E —HF i
HT64%, HCM24% &, Ri&ETH < (p<0.001), —

£
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BERANC BT B0 ER & OCHAHEEOBBRERETTXL, 2T &FH LWL A 2 —
T v 7#l, 15-(p-iodophenyl)-3-(R, S)-methylpentadecanoic acid ('*I-BMIPP) IZ & % 2 B H&E[F ke
SPECT % IR ARLUEHIE 8 B, BILE-L 3 Flicx LAEFT L7, T1 & BMIPP #£E % A %E 13 Kk (Bt
143X3%) 2oV TRa7 kL, BEEMELCLI-—FLEOLESEEL KB L. T1 £ BMIPP
A3T7O—FFIZ HCM I LEME-LTHETSH > 742 HT 64% vs HCM 24%, p<0.001). —
#, TLIZH L T® BMIPP £ DK TIE HCM TEHHEE TH o 72(HCM 65% vs HT 31%, p<
0.001). HCM FIZ3B\>T BMIPP £RETHMD I b 22 KK (59%) HIEKIA T, 15 XK
41%) BRI TH Y, BAEAD ) b 29% HSBMIPP ERE T 2R L7, —F, HTHEHT
i3 BMIPP £REE T 5 RIRMOAT, 2D 80% HIEMAHMTH Y, TLBATHMN) B 1K

(+ +)=very common

7, BMIPP KT EIFBEF R IZHT31%, HCM65% &

BETEME(p<0.001)TH o 7.

2. LHEEE L BMIPP £RREE XA EIT (p<0.005) B
LTz, HCM (IZ81) 5 BMIPP KT 36 XIZD
62% IZAEKRERML T, Z NITBEREKERBLD 29% T
D, 55 14 X8 38%) XIERATMLTH o7, —
75, HT TOBMIPPIET 5 RIRT, ZD80% ITIEH
BERMTHY, BAIALDD B 1 XK (6%) DA
{2 BMIPP DT % A 7=,

3. BMIPP £RET RSB 2R L7-HBICBIT S
RpEE EEIRE R ST, I -efTEEREE
BEETHo 7.

PEXy, BRELHEICBVWTIE, S0ELER
%0, BRICLHERBRAHERBEIFEL, JHETI
W, BITEESOEEOZWHRRHICT TICRE
L, FUBEREELTLBRECELTVRAT
BEtEASRE S 7.

IBIBMIPP 248 L TW P WhBER AT 74 Ty 7 RIS
MY 5.

#
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