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By ULHEVEBREH2FIM T 20 CBRINC - AFALp-(BD)-3—F T 2= ARV ETH VEE
(1B1-BMIPP) & £MB L O ANEMBIRELYRAT B0, BEST 6 flaxdgcs | HEKRBRLYE
i Ltc. ARG HESLHCOT~EREL, LSEHEC 5.4+0.6% 0HEERY /R LA &5 IRHED
HEHERIL 5.1404% L LI LOEVGH LI EHRETH o7, OB TR ERE Lcizs, HARh
WHEB LI, MOBB~OERAERILONh . AFBRGHED, B X003 TEE
e 75— 143 L UV SPECT #2518 H hu7-. MIRD gz & Y BH I hic AR X 2 RIEREIL, W
NOBECE TS 20T UERETH . £, ARICERT % &1 6N 5EIEACEKRAEED
RELEBIHR LN ot KRR LM RIE R, VLGB bR, OIIRITERIH O A

RisHOEEEMTH D L EX bR,

L gL&®IC

B-AFN-p-(IBl)-a3— K7 = AR EFH Y
e (1231-BMIPP, LA T AH]) 3.0 R AR AT % 3F
M+ 2B CRRBINHREE K &ThHBY.
ERNLAEWEED A ALIC A FAENBEASRTE Y,
PR C R ABILEZT FOBNCRESLS
7z, D RO RERES A b & BRI RS 0 1
WrBELIDLZ LBHFEIA TN,

bhbhiz, ERTEIZAIE»H12H22H
¥ CHIET S PR RRREEEER (R KEL

WIRARZE) B & CESERBR L 2 — B2
PRIV T, FAIDEERAGEEEZ SR L
IR

AR E IR B 2
ek YRR IR £ v 2 — RS
w0 o = o 7 T R B AR 2R
FH:344H 1A
B#RZH 341 H

BIRIFER S © B IR HERL R F & H 23
(@ 910-11)

EHERREER
5 & % M

78 | MIERRRBR & £ L, FA|0L Mo
56 N ICENEYBBORF TV, E6IC2D
FERICHES SRINRBORHE T olcO THRET
5.

II. ¥R&EELVHZE

Lo &

ARB OB B RBIICERE L EERAST
2, FEOFEERRBB CES K REE LAY
M L OERRBRICHOWTEHERNCHCHHA L,
EHIIC X 525, MIEFHRE, mMBELFRIR
E, RBEBLICLEKREL TV, REFRY
Ao ohishoi 6 L #BRE L LTRAL, B
HELECLsAELELE FRABREERL .

PBRE O T 257425 BB, FHEER
170.04+3.9 cm, F7zF¥kE L 60.5+1.9kg TH
- 7= (Table 1).

2. RBXA

RERZEH| > 123-BMIPP (B% = — F: NMBIS,
AEAY 74y 2BRAESHE) L A4 7 0
(I.5ml) H, EFEBELTIS(p-3—F7z=n)
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3-(RS)-2FNRvuFH L (12]) % 0.6 mg
(37 5%-123 L LTHREHRICH W T 111 MBq
(3mCi)), A L LTRRY VY FAA ¥ a—
NVEEE 10.5mg, - EAIL LTHRY VEK
FFrYV ULk 540mg B,

3. BEBRGIVHEEHE

fTH 05 BRUAEISE UL Lot R ok, LiEE
ICAMBEARLIC T ¥ ARMESR L, AF| 111 MBq (3 mCi)
& HEICHIRNES L.

4. RLMO®KE

RKRERLAKDFIELY Table 2 (2R L 7=,

AKIE L% ICERIC X 5225, ¥ X O Table
R THEZMRE, MRENRE, mgEbs
FIRE R & CIRRE® H M L 7.

5. KAXDEREORET

(1) MBS RE O RRIE(L | AR L% 65

28 3% 75 (1991)

T 1 4MEIC, 2% 84y, 104y, 154, 204,
304y, 454y, 604y, LSRR, 3 MM, 6m#fls &
U24RERA%ICRML, v ARl v FL—v 3y
U AICTRE LK. 1z, BRMOEE)»H2
Ho M st ke, BG5HRHETRT 2L
kY, %BmERLLTELE. AB, BRMOK
# (L) i3, #BREOHE (H) 8L UEHE W) 16,
W E W TR 726,
L=0.1682H3+0.05048W -+0.4444

(2) RpEEORRE L | A K # 5 %,
0~2 B, 2~3 B, 3~6 W§llds X O 6~24 i}
WIS HR 21TV, IR HUEHHE & IREL A © KR RIS
BB IRPHHE SR £, BGHBOHHRED © Vol
Rl

(3) FERREI I T 5 BRI BOHHREN A AHKI
Be bt LSRR, 3 BRI, 6 R4 X Ot 24 WEflic

Table 1 Characteristics of the subjects

Subject Name Age Sex Height Body weight Inj. dose
A T.N 30y.o. Male 170 cm 60 kg 111 MBq
B o.M 27 y.o. Male 170 cm 60 kg 111 MBgq
C H.H 26 y.0. Male 175 cm 63 kg 111 MBq
D H.T 24 y.0. Male 174 cm 63 kg 111 MBq
E K.M 22 y.0. Male 170 cm 58 kg 111 MBq
F T.Y 25y.o. Male 163 cm 59 kg 111 MBq
Table 2 Study procedures in Phase | study of '231-BMIPP
Injection Time after injection
Study items .
Pre-inj. I5min 30min 1lhr 1.5hr 3hr 6hr 24hr [ wk
Vital sign 0O O O O 0O
Safety Hematological exam. O O O O O O
evaluation  Biochemical exam. O O O
Urinary exam. O O O
Diagnosis O O O O O
Pharmaco- Blood sampling } * | O O O O O
kinetics Urinary stored | [ = —] —
Whole body imaging : O O O O
Dynamic image Early image Late image

Myocardial imaging |

*1,2,3,4,5,6, 8, 10, 15, 20, 45 min post injection,
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Al s & O &E» > 25 %L BB L, FREATO
FEIRER BT 5 BEOBEIRA O S B & & 5 &%
LS R0 R BHETRT 2 2 Licky %&kE
BLLTHLL.

B, BHREPIENG #E5% 1.5 RO 25k
BRI T %, Hh LR BRI A0 25 5O ik
ERICfT- 72,

6. LEHA A=Y

fa iRl 2 & MR AR & fR S, ARG 1
B L4y 7v—LTa4T7L—L4, FOH%SSH/
JL—LT4 7 L—LOBER R .

£, Bk E LT, BE#H30L0 2 OHIHE, &£
HIRHEL 45° B L O LEMmH ML Y 7Y £y b & A
LASHTTTF—@eBHl. BlEHE, LhHN
40F) 32 Jyi), 180° [EliETF — & IN4E & 4T W
SPECT g% #7-. $£7, #%ike L T#E#3.5
REMICRAR L Ak FE T 7 — B L O
SPECT 4% #7<.

W 748 % Table 4 (2R L 7z,

7. TRIGE, OXRH

B o N RN BB O BETRE RIS ]S S RN

Table 3 Items of the clinical laboratory tests

Blood pressure, Heart rate,

Body temperature, Respiratory rate
Red blood cells, Hemoglobin,
Hematocrit, Leukocytes, Platelets
T. Protein, Albumin, A/G, BUN,
Uric Acid, SCr, Al-P, GOT, GPT,
LDH, r-GTP, T.Bil, D.Bil, T.Chol,
Triglyceride, Glucose

Appearance, Specific gravity,
Sedimentation, pH, Glucose,
Protein, Occult blood, Ketone body,
Bilirubin, Urobilinogen

Vital signs

Hematological
examinations

Biochemical
examinations

Urinary
examinations

BEE 5 L& E L, MIRD $icft - T ES
IZR T oAANCE 5 TRINERE ) OB ZIT -1,
i, ARRIFERBEICIT 2 RRFESR

BEDOEREHBBICERKL .

N g &

1. =e&H4

AAEGHTB L OBREHZT, 2FlicksnwTH -
EEROBIBE SN Y, £/, BEHMC
B3 MERELE b ONE N o, BENRE
iConTit, WFhoER L IEFRHOE#H TH
D, REIT» b h o7z (Table 5-a).

A G I B G- 24Rs R s £ O° 1R
BICE M L 7 BRARRRERE & Table 5-b IZ/R LTz,
MEFHIRE S & CIEECFEIREIC S VW T,
WFROERFICE W TLREBOEHIIER L
REZITRATHY, MBELRD LD BREE
oo role. RRETIE, |4 BB
& B) IRV TEE % 24RE[IC 7 b AR &
otehs, |BEMBICIER 7. 7 hofk
D & 7 o oo, RRROHEEVHETH S
LEZONE. FOMORBEEBICOWTIEWT
NOWRELREIBEDLL N o1,

2. FAXMENRE

() ik

T N 6 B 35 1 % AK o i P UM AE O REREHY
%t % Fig. 1 (& 5 1% 0~6 K¢ [H]) ¥ X Of Fig. 2
(B 5-1% 0~24 W) 1<k Lie. Ifrp iR AR 3 A< Al
5%, 25 S0 cHEericHRL, &E
% 15~30 Sy IC I 2 R LG O 139
HICHETE L e, RO 2 o 1% 3 Rl £ TR
AUTHEIIL TH 200, ICEEL OB L, &

Table 4 Instruments used in the study

Institute Imaging Scintilation camera Computer Collimator*
Kobe City General Planar, SPECT GE Maxi Camera 400AC DEC Gamma 11 LEHR
Hospital Whole body GE Starcam 500A/T LEGP
National Cardiovascular  Planar, SPECT GE Starcam 400AC/T DEC Gamma 11 LEHR
Center Whole body Ohio Nuclear 2410S LEGP

*LEHR: Low Energy Higt; Résélution  LEGP: Low En;,;éy General Purpose
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5.1 24 BT O BRFII R RS REE A 169, Th -
z.

(2) R Bt

& N 6 i 313 % &K 0 JR kit D FERF I E
{t% Fig. 2, 31zRk L. ARAIGBE®BBEX IR
CHE S, REER PR 5% 6 BRI THY
109, 24 BEITHI 229 TH - 1=,

(3) FREEHIRAN A

W NoREBN 2% Fig. 410, £72, B
N 6 Blic 3 15 5 AHK| 0 FEf R T OB O
R E L ® Fig. 3 1TR LT,

AHFFEEHERE S, FICDH R L ORI
H£HE L, 2SN FRICOEBMEIC R < K
T50HT, HIRIR, B %8 CMoRE s B~
DER B ERIL 2 A Do 1.

DFIC BT 2 AKOEERE, ®E% 1.5 B
TIRERD 5440.6% Th Y, 0BT HAICH
ML, 3RER, 6B XU 24 BRI TIR EREN
5.140.4%, 4.24+0.6% # X 18 3.0+0.5% T -
7es
FEIR I 3613 2 AR D EfERL, Bb% 1.5 B fH
TREED 100+1.1% T, 20HEFOHICHL
RROERPICHD L, 3B, 6 Bl X U8 24
MTzrh#h 8.741.2%, 7.841.3% X 18 5.9+
1.3% Th otz

3. FRACEKDLoFI754

% NI R 2 MEaTE 2> & OBk EHR % Fig.
560, %7, BEGE I OBBBOLER T T+
—f#33 X 08 SPECT ##% Fig. 6-a, 6-b 255 L 7.

AENT B EREL DT 2 & O IC BT L,
BehE% S AT LRILERNBIZIE LA RIS H
¥, DFEEO R AR & 7 - 7c. DNEEO KB
BEZo#%LEIREBY LTnE, RE#205 T
ESEBENHBICHE S ., £/, BHiE (LAO
45°) T RAEOHM L A bRk,

FHRIOLH» L0V LIdiEHTh Yy, il
B L OBBBRICE W THEBROGED 77+ —
BL U SPECT #4238 o, Rifitg L e+ 3
L, BB TIROM X Y RO B3R, O
(AT & OB EEOEEPHRL A TH B T

28 % 75 (1991)

Table 5-a Vital signs before and after injection of 123[-IMBPP

Pre 15min 30 min 60 min 24 hr

105

15 min 30 min 60 min 24 hr

Pre 15min 30 min 60 min 24 hr

Pre

Subject

Time afterginjA. o
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109

104 100 107
65

69

111

116

95 100

100

68

115

103

113

114

Syétol ic B.P.

58
46

70
47

72

44

53

55
55

64
55
22
36.7

58
58
13
36.3

67 70 70 69
63 65 63

71

Diastolic B.P.
Heart rate

50
18

47

55

55

74
14
36.6 369

74
20

18

16 16
359 36.2

18

22
36.5

16

36.9

18

18
36.2

14

16

Respiratory rate

36.5  36.0

37.0 36.5

36.8

Body temperature

36.5

Subject

Pre 15min 30 min 60 min 24 hr

15min 30 min 60 min 24hr

108

" Pre 15 min 30 min 60 min 24 hr

108

Pre V

Time after inj.

Systolic B.P.

115 107 122

118

12 101 117 116 110 112 101 113
71

67

114

76
61

69

60

72
72

75

69

73 65 71

57
16

71
48

86

67 65
56

70
58

Diastolic B.P.
Heart rate

61

59
16
36.2

47

55

58
19

55 54

53

16 16 16

16

16 16

18
37.0 37.0

18 16 16 18
36.2

37.1

20

Respiratory rate

36.7 368 36.6

36.9

37.1 36.8

36.9

37.1

37.0

36.9

Body temperature
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Fig. 1 Sequential change of blood activity at 0-6 hrs
after injection of '23[-BMIPP in six normal
subjects (mean+s.d.).
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4
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0 6 12 18 24
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Fig. 2 Sequential changes of activity in the blood and
urine at 0-24 hrs after injection in six normal
subjects (mean-+s.d.).

LR S T,

4. BmE

Bon I RNEYBEICKS SHEH L, FE
312 351 5 AKX 5 WU %, 20T oY
M ZBEL LT Table 6 IR LD, KK IC Xk
LWIEREE, WTFhoERicsnw T 20Tl X
VEFETH - 7.

V. % =

REMiER I DX = x V¥ —HBETH Y, &
RO BIC 3 W CORR AR {2 FF i+ % = &
kY, Tl v 5757 410k % IRE T
PEX DT VIRIB O RN, FHAZM A ATREIC 12 %
ZEDPHIfFEh T X

28 % 75 (1991)

254

204

% Injection dose
I

Time after injection (hr)

Fig. 3 Sequential changes of the activity in the myo-
cardium, liver and urine at 1.5-24 hrs after
injection of 123[-BMIPP in six normal subjects
(mean+-s.d.).

1.5HR 3HR 6HR 24HR

Fig. 4 Anterior whole body images of normal subject
(subject C) obtained at 1.5 hrs, 3 hrs, 6 hrs and
24 hrs after injection of 123[-BMIPP.

VISR e xS USRI KBS h
5. "BLEPEERRI O 2 YV 7 5 v A B R
L% 3FM+ % HAOTHIR S W - UM ER S T b
%05, ARARB O AR iR P R L2 Y,
K& oMK E B CH 5w, 2027V 75
vADRMFERICEASN S EORBERYED 5.
Lo, "BLEFERIBROOE 7 V7 5 2
WHLFHO AEMLE T 5 2 L3R ShT
Vw39,

123-BMIPP (3 '2I-{UgHfR e > — T, WK
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Tmin 2min

3min 4min

5min 10min

15min 20min

Fig. 5 Sequential anterior images of the myocardium at 0-20 min after injection of

123]-BMIPP.

fe e LB RO R 2 1T H 3, DN O HUHHE
oA o BRIIRRAGH & 32 2 L 2 Hic 7
{ v SRR TEEERTH B L.

12BL.BMIPP (3 f fiLic A FAPNEA ShTEh
D, NENiEE & U CRIBRN ~HRY A i1k, #13
ST figfba =4, ELLTHRY 7Y &Y
RO~ OBz 72 & 0 JRE 7 — VIc i &
N5 EEZHLRTNSD,

AIBIC 0 5 SRR 2> 6 121-BMIPP o [
RN, DIRRENO F Y 7Y ) RERRY,
ATP DY 5 L0 b= v F U 7Y o2 k%
% Z LGSR TwWa. £, BiEEER
Bicksw itz Lo L +r2L8emticonTy
BRI AR o T,

L7ziioToh b OREERICHKS W TAREAR
Al | FHERA R & Eh L 7<.

ARRICB T 2 REHEORFHCEVWT, B2
CAANICRRAT S L E2 NS H - WEEROZE
{LCMIRE & 72 5 & 9 7 ERRIRAEE o R 28T 3R
wHNT, KElOREMEIIRE I .

AHN O ENEHBEO RFHC > Wik, HIHIHE
O I H IR AR E T A 2.5 TH Y, Z
AT 20T 0 2.5 4p ~ 5 43910 LRl s v L34
< b - 7.

AHN 0 i D BOHRE 2 e -1 15~30 43 T Rl
LY, ZOBBOLER Lo, FHoOEFER
TO, AP L O AL I E D A E ek
KIS, #gkic s TREtsh, o RE
sl s hib o L EBEL bR, £z, FHI
TN, PR, eSS X OIS T 50
KT, BE~OFEZHRONEP -T2 Eh b,
AANTEICHE - IREREFETRP~Prlitsh % &
Ezrbhil.

D~ DR, £h5-% 1.5KH T 5.4+0.67%
L, 200T] 0 3.0~4.4%1112 L ) BRTH - 1z,
L7z TOLBHE&RIC > WTit, RN
Ry 2y 759 FORWERL LS 7 - —&
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THLEENE TR RSN,
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<r-XnX>»m

m—>r

Ant. LAO 45° L oat:

Fig. 6-a Planar images in anterior, LAO 45° and left lateral views at 30 min (Early
Image) and 3.5 hrs (Late Image) after injection of '23[-BMIPP.

<r-o>»m

m—>r

Trans Ax. Long Ax. Short Ax.

Fig. 6-b SPECT images at 50 min (Early Image) and 4 hrs (Late Image) after injection
of 123]-BMIPP in a normal subject.
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Table 6 Absorbed doses from 123[-BMIPP in com-
parison with 201T]

123[.BMIPP 2017
Organs (mGy/MBa)  (mGy/MBa)
Hear 0.071 0.173
Liver 0.043 0.127
Kidneys 0.013 0.108
Spleen 0.013 0.122
Bladder wall 0.038 —
Red marrow 0.016 —
Ovaries 0.014 0.192
Testes 0.0098 —
Total body 0.013 0.046

NIEMBNEDORFFER L L < - L THY, N
BICAFAEEBEATLZLICEIOHZ Y TS
VAERRBRICT R LEVWIOIERKIDO RS v s FHFA
ENBLIZb D EEXLND.

THEREICL 22D LY, AES/RMBE
hi=oi, Bl otz rx—2 159 keV &,
WITHICHLE Y BEEHRA A=Y ZJICELTW
Bl rEZLNI.

Eiz, AR X 5 WU B, O0THick L,
O L ORFT 1/3~1/4, BT IS LD, #
BREIHTAIWBEOETLRBEIAVWEEZLA
7o
Db, BEEANICRT 28 | HERRBROBRE,»
5, RAlRLEMCHBEIAOAY, BRERER
Micb 7z v BB OFE S E S, DIENIEEL
FoFMcARTH S Z LTFB ST,
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fatty acids. J Med Chem 27: 390-397, 1984
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radioiodinated methyl-branched fatty acids for
cardiac studies. Eur J Nucl Med 12: S39-S44, 1986
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Summary

The Phase 1 Study of S-methyl-p-('**I)-iodophenyl-
pentadecanoic Acid ('ZI-BMIPP)

Kanji TOrRIZUKA*, Yoshiharu YONEKURA** Tsunehiko NISHIMURA***,
Nagara TAMAKI**, Toshiisa UEHARA***, Katsuji IKEKUBO***
and Megumu HiNno****

* Fukui Medical School
** Department of Nuclear Medicine, School of Medicine, Kyoto University
*** Department of Radiology, National Cardiovascular Center
**** Department of Nuclear Medicine, Kobe City General Hospital

Phase 1 study of B-methyl-p-(123I)-iodophenyl-
pentadecanoic acid (123I-BMIPP), a new radio-
pharmaceutical developed for the evaluation of
myocardial fatty acid metabolism, was performed
in six normal volunteers to evaluate its biodistribu-
tion and safety. After intraveneous injection of
111 MBq of 123[-BMIPP, the agent accumulated to
the myocardium rapidly (5.4+0.6%; at 1.5 hr after
injection) and was washed-out slowly (5.1+0.4%;
at 3.0 hr). 123[.BMIPP demonstrated no significant
accumulation to any specific organs other than
myocardium, liver and muscle.

Myocardium was clearly visualized in the planar

and SPECT images obtained 30 min and 3 hrs
after injection. The absorption doses from 123]-
BMIPP estimated by MIRD method were lower
than those from 20Tl in all organs. Neither
adverse reactions nor abnormal clinical laboratory
findings were found in the safety evaluation.

These results suggest 123I-BMIPP is a promising
agent for evaluating myocardial fatty acid metab-
olism.

Key words: B-methyl-p-(123I)-iodophenyl-penta-
decanoic acid (1231-BMIPP), myocardial fatty
acid metabolism, Phase 1 study, Biodistribution,
Safety evaluation.
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