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EhTWwa. &L, DHEECHREL LTES)
RN ML % #Z 47 (intracoronary thrombolysis:
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b, REREH» o EBEANCRML, Mmd
Myosin LCT {&EE % & U8 CK FHiE 2 JIE L5723
MEFERHRE Lic. BRL, FIRIREERTES
X URERO ARSI Lie. 23FH224ic
HENRZLRIT Y v ¥ — E48 T BAL O FRIRA
BEZFTV, 209 bO4FIZIz 0 W T ICT
BT &S iz,
ICTiz=tu2V+) ro&itk THIREE
X VEERBPRZFAEL, Tr¥F—¥24FHE
ik, 15T CEERNICEELEZ. +ohE
ERAB OIS ETHRYVIEL, FERAEOLR
WEAIIAE 144 FHEATHIET 30 L Lk,
ZDHB~SY I X B HUEEE R & R L 7.
ICT fEf7 14 il & FEMEAT OBl o HREFH Ic © &
Myosin LCI f & CK & & 3L, TR
MEfroiz.
1) Myosin LCI {& CK FHO RN
£z > T Myosin LCI ¢ CK 0 #RREIRIE
¥ fTolc. BRMFE R, KEHHOFTIIRERL

ATAWOIA
s

Caa_]
[Vertical long-axis]

SPECT

17

Defect score : normal  -------ooonnn 0
reduced uptake (mild) ---1
reduced uptake (severe) --2
defect =----ececaaaan 3

Infarct size index = sum of defect score 1

total number of segments
Fig. 1 Schematic representation of myocardial seg-
ment and evaluation of infarct size index by
planar and SPECT myocardial images with
201,

293 12 5 (1992)

2~3 Al 3~6 BB &Iz, LMEiE—H—[EL
L, Myosin LCI BEFBRICET S £ THRIM L.
CK 3#1f%% 1~2 B LANIc UV-Rate iz X 0 il
F L7z. Myosin LCI i, MiEnNBEL 7= k%
—20°C IC THAERFL, 2 »ALNICRIE L 7.

Myosin LCI o |7 12 immunoradiometric assay
B RAVV LIy b T~y ) ickol #F
EooHEEHRINTELNA X v F D intraassay
¥ & O interassay @ CV iz, #h Fh 1.2~3.89%,
3.8~7.67, LHEEE, BHEMELLICHATH o,

2) Myosin LCI {5 L 0° CK FEiEL, 201TI o

B FH 7 LICE D REBEORME

BRIBMEDHEEOBRED W IER T, EEH
(BIEHK0.5~2 2 A#%) 2 O TL.LH Y v F7 7
A FHifF L7z 184 (planar 8 45, SPECT 104) 1=
2WT, YU F ST AR infarct size index &
BH L, Myosin LCI XU CK 0oFKIEE DHE
fRiz o  #atL7-. infarct size index o BEH{ix
Fig. 1 1255+ X 9ic, planar Tixpii, ZERIRHL
30°, EHIRHUL 60° TE=EE 154 HEIZ, SPECT T
e, EERRBHEREZITSECRSL, £
NEROHE~D 21Tl OE Y AHRHIEFD L D
0K BEETZI1A BEET22A T2
KIEE 3 HELMEL, T0AFHEEE2EET
B LT, infarct size index (%) & L7z, 200TL.0: %
YUF IS AR MUY FINVKTEEARL,
planar Tii 20Tl 74 MBq, SPECT Tt 111 MBq
P EIRNEE S L, planar Ti3ERE# 54, SPECT
Tt 1.5 pgicitk L. HBiR%EM i, planar T©
X 1 5/ 600k # v hT, HiE, ZRISHL 30°
ERIFHL 60°, ZME D 4 Fm% GE #i 400T
THH L7z, SPECT i GE #:-f Starcam400AC/T
RHWT 1 Fldbic ) 408 T3245H 180° Hik L,
KT, S, AKTEREH EEEREO 4HER
2.

3) Myosin LCI {E& & 0° CK FiE & ZEHRE

DRIk

BIRMELGEEOBRED K WIEF T, EEH
(GEIEHAT 1~6 B 1R) ICEEER LT L7 18
fliz 2T, Myosin LCI 33X U8 CK o FKHE
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L EZERH 2 (left ventricular ejection fraction:
LVEF) & X 00> & (cardiac output: CO) &
BRIz > ERET L.

#eatix 2 BEHBR 1 Student o t HREER, FHE
1% Pearson o 5EE vz,

om. & R

1) Rt g e 2234 i O BR B BUR

23 A RER 0.7 ~7.7 iR (EHy2.7+£1.6
(SD)) TAR %2 Lic. 2360 BEREE
Table 1 (2573, 23414403 ICT fEfFRE< ICT
IRIER 1 ~7 R (35 3.5£1.7 (SD)) THAT
Sh, 2PFERKRSIFITHS. T4k 57.9+
109 (SD) 5%, B34, £t 1 #l. FEMATERE
9 | EHERNT 58109 (SD) <, Bt 74,
ZHE2HITH B, FiB LBz oW THEE
FIcEBZeRd b ol. DFFEERMD S B
DIFIEBWTLEHECAE RET L h o722,
ICT faf78#E< 34, FEMEATRET 1 BlICBRIBIELAS
TEEDOBEEYH - Tz,

2) ICT TR EIERTHICE TS Myosin

LCI {f& & U CK B RKED L&

Figure 2 iZ;5 3 & 912, Myosin LCI o K{E

12, ICT ME{FRET 22.3412.5 (SD) ng/ml, JEHEFT

#£T 15.148.8 (SD) ng/m! T3 Y MEEREICHEEHRY
EEEZr@Bvihrol. CK oFkEZ, ICTHE
fTRET 478242830 (SD) 1.U., JEMFTRET 2640+
1734 (SD) L.U. T v, MfTH CHEEDBEHMITA
i, Hit boFEEIRBD ok,
3) ICTRETHLIEREITEICE (T 3 Myosin
LCI & &0 CK O MR O

Myosin LCI 23 2.5 ng/ml DL Lo BHE % 57 L
femix, ICT MEATEETIZFEIE®R 3~33.50F/, JE
HEATRETIE 5.5~39 il Td »7z. Fig.3 ITRT
X 51z, Myosin LCI oFEAEHIRERIZ, ICT
MATRETIX, FEEHR 9~116.5 Reff] (¥ 74.8+
32.9 (SD) Wsf)), FEMEATHE Ti3, ZEME#R 58~128
FFf (735 101.84+21.1(SD) Bf) T v, ICT
WfTRETAE (p<0.025) I2484E L T \i-.

—7 CK oFXEHBERMI, ICT BiTHT
3 FE1E% 8.5~21.5 B¥fE] (g 11.7+£4.2 (SD) Ky
), FEREITRE T3 TR 12~ 26 RefH] (F35 19.3
+4.0 (SD) B#ff]) Td» Y, Myosin LCI L @fkic
HATHTHE (p<0.005) icEfHE L Tz,

ICT {474 & FEMATHII 3517 5 Myosin LCI 35
FUCK FEHEDFRTo peak # vy L2 D
» % Fig. 4 1257, CK 1324 RHiic Bi— peak
Z 3R 7z, Myosin LCI (& 234 1045 T %k peak

Table 1 Characteristics of patients with acute myocardial infarction

Age (y) Sex (M/F) Location of infarction No of pts
ICT group 57.9+£10.9 13/1 Anterior 5 (DH*
(n=14) Anterolateral 1
Inferior 7()
Inferolateral 1
Non-ICT group 58.0+10.9 7/2 Anterior 1
(n=9) Anterolateral 2
Inferior 3()
Posterior 2
Inferoposterior 1
Total 57.9+10.7 20/3 Anterior 6
(n=23) Anterolateral 3
Inferior 10
Inferolateral 1
Inferoposterior 1
Posterior 2

*Numbers in parentheses indicate numbers of patients with previous myocardial infarction
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Fig. 2 Comparison of maximum serum Myosin LCI concentrations and CK
activities in the ICT and non-ICT groups.
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Fig. 3 Comparison of maximum peak appearance time of serum Myosin LCI and CK in

the ICT and non-ICT groups.

#5R L. 1045 9 Flix ICT HfTHI< & -7z,

ICT #i47 14 fth 7 #lc1x Myosin LCI 0 BH]0
peak ¥ CK {EMED peak L —F L TwWik., 7z
Myosin LCI fED B KREIZ TR THED peak T
HY, W peak fHXHFKIED 53~T787 BET
» o7z 723 Patient No. 4 D FEFITIFIER 2~6
HEOSHEoBRMAITbh iz o EH T
peak BE—»HEE»RBHTH o 7. Myosin LCI

M B— peak DEF]TiX Myosin LCI 0 peak i,
CK izl ~RTESHE L.
4) Infarct size index & Myosin LCI §5 & U° CK
BXAEL ORGR
EESICUEY v F 7T 2 ERITLIZ18FID 5
% 1041z SPECT, 8 #llix planar ©% %. SPECT
iz X % infarct size index & Myosin LCI B X O
CK & KME L oRif%#% Fig. 5 ic;73. Infarct size
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OHREREC KT 2M0F 14 ¥ VEBH T ORFBEECET % RIRK B

A myosinLCl, Ack

1 | A
2 | A A A
Th ' -
4 A IICT group
5 A A
s | A A
7 A A
8 A A
9 A A A
10 /A A A
1 A A
12 AA A
13 | A A
14 A A
15 A A
16 A A
o A 1 group
19 A A
20 A A
21 A A
22 N A A
23 A A
0 2 4 6 8
Days after attack
Fig. 4 Comparison of peaks of serum Myosin LCIand

CK in the ICT and non-ICT groups. Seum
Myosin LCI could not be measured 2-6 days
after attack in patient No. 4.

80

n=10

r=0.88 * .
60 P=0.0007

Infarct size index (%)

10 20 30 40
Maximum Myosin LCI (ng/ml)

50
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index & Myosin LCI B KfE & X r=0.88 (p<
0.001), CK B AME & 12 r=0.67 (p<<0.05) &, &b
CHEELREHE ZED b, —FHFRICIRE &
W23, planar 258 L7 infarct size index &
Myosin LCI 3 X O* CK KAfE L oMicizvwih
LPEEOHBIED bz ol

5) Myosin LCI $5&7° CK BAEE EZEHAE

DR

Myosin LCI 8 XU CK o FKfEE CORB IV
EF ofHfi#% Table 2 (2573, ICT JEMITREICE
i} 5 Myosin LCI ¢ CO & nfEEX, r=-—0.83
(p<0.02), CK & CO iz r=-—0.87 (p<0.02) &,
BEAYHEERED bhikc, ICTHEITETE,
FRLEZ0HBE Bwixholz. FEiz Myosin
LCI % 5 & CK K & EF 0Bk, ICT i
TR, FEMTRETLLICAERMABEERD -
7=. 723 CO L EF officix ICT ME{TnFE &<
PhrboTEROMBEERD LN o T

6) fEHIZR

D EERESRD Myosin LCI ¢ CK DfREF
BB L D% — v & UTFICRT. Fig. 6 &
ICT JEMifTHI, Fig.7 i3 ICT WEfTHITH 5. R
EE# & b CK iz @i EF LRAEIEL K,
T2 LTS, Myosin LCI fHiZ FBIE

@ |CT group
0 non-ICT group
IS
x
)
°
£
ki
2]
°
3
£ 201 n=10
r=0.67
° P=0.036
0 T T T T
0 3000 6000 9000 12000

Maximum CK (IU)

Fig. 5 Correlation between infarct size index and maximum levels of serum Myosin LCI

or CK.
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Table 2 Correlation between serum Myosin LCI concentrations or CK activities and
left ventricular function in the ICT and Non-ICT groups

Max MyLCI-CO  Max CK-CO Max MyLCI-EF Max CK-EF
ICT group r=-—0.18 r=-—0.49 r=-—0.27 r=-—0.18
(n=11) (p=0.597) (p=0.122) (p=0.431) (p=0.587)
Non-ICT group r=—0.83 r=-—0.87 r=—0.55 r=-—0.30
n=7) (p=0.020) (p=0.011) (p=0.205) (p=0.510)
Total r=-—0.35 r=—0.46 r=—0.41 r=-—0.33
(n=18) (p=0.154) (p=0.053) (p=0.090) (p=0.183)

Max: Maximum, CO: Cardiac out put, MyLCI: Myosin LCI, EF: Left ventricular ejection fraction

Myosin LCI CK
(ng/ml) (1U)
204 6000
151
Myosin LCI I 4000

10 1 ‘\,

I 2000

0 2 4 6 8 10
Days after attack
Fig. 6 A representative time courses of serum Myosin
LCI concentrations and CK activities in a pa-
tient in the non-ICT group (patient No. 18).

Myosin LCI CK
(ng/mi) ()
10 1 ( 1000

Icr

51 Myosin LCI [ 500

CK

04 r T T T —>y Lo

0 2 4 6 8 10 1

Days after attack

Fig. 7 A representative time courses of serum Myosin
LCI concentrations and CK activities in a pa-
tient in whom intracoronary thrombolysis
(ICT) occurred (patient No. 8).

Myosin LCI CK

(ng/ml) ()
20 r 6000
15 1

4000
10 1 Myosin LCI
2000
5
CK
N N :

o 2 4 6 8 1 12 14
Days after attack

Fig. 8 Time courses of serum Myosin LCI concentra-
tions and CK activities in a patient with mul-
tiple Myosin LCI peaks in the non-ICT group
(patient No. 22). Myosin LCI levels rapidly
increased soon after an attack, representing the
first peak in accordance with that of CK, and
showed much higher second and third peaks.

BRI VL ERT 00, CK XY 2k
VEBNTRKEL Y, BEORRHIH? CKic
HRTEW.

Myosin LCI ¢ peak 238 ® b 7= iEH]
% Fig. 8 (ICT FEMEFTH) ¥ X O Fig. 9 ACT #EfT
) 1255+, Fig. 8 Tk Myosin LCI o £HID
peak & CK o FAfEHTRHIC —EKLTHY,
Zzh kv 114 B2 Myosin LCI 3B KIEICE
L. FEFRLEFOFR TH—Y v F—ED
BIRBE LT Tk Wl Th 5. Fig. 9 ICT
Hif741<, Myosin LCI fE# X 8 CK iz & b
iz, ICT jEfT#a%ic ER L, RIERIORFET,
WX peak L 720, CKIZLU#ERA L2,
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Myosin LCI CK
(ng/ml) (V)
207 cT r 10000
o
Myosin LCI
10 1 [ 5000
CK
0- \° Lo

0 1 2 3 4 5 6 r 8
Days after attack

Fig. 9 Time courses of serum Myosin LCI concentra-
tions and CK activities in a patient with mul-
tiple Myosin LCI peaks in whom ICT occurred
(patient No. 6). Both Myosin LCI and CK
levels increased simultaneously soon after the
attack demonstrating the first peak. Myosin
LCI showed a much higher second peak and
gradually decreased to normal levels within
8 days.

Myosin LCI % 20— L 721, BEo
peak 7> 5 30R;fEEN TH =D peak (Fr KfE) (23
LEBIETF L. 20Xk peak D2 s —
13 ICT MifTo 64% 1258w bhiz.

IvV. % 8®

Myosin LCI (20D REIC X - THLHIC
MHT2EEATH Y, MO FBEHED FLED
T Y AES IR~ T+ 2 BEER CK L34k
BHIZR 54 0T, MH o Myosin LCI % JIE
Tz Licky, LHFEECREO—IHE 5 A
WHIBZ ENTESZ LD LE X, BEEEICHKT
ENB3E512k o2 ICT o4 Mz CK ¢
ST UTRET L 2.

SHEOHEE DS REEH » o M
Myosin LCI XU CK o ZEREAHEIEZ 1TV,
ICT MafTRE L JEMEATREIC BT 2 HE O ML EEED
BBtz 1To7c. %7z, MRIEEDRKE L EEH
BT 3 20Tl DY v F 775 28 X UEEBRE
DR ERI L.

ICT fafTR & JEMATREO I T, 4Flls, HERIB X

VYRBEIEALIC R E nERE RO Lot EE
ARG IR B61012) 35 X OVR R R AR AR IR
TFUEY Tiid Myosin LCI 2@EfEZRTZ &4
+TTIRBEShTWS R, 20X ) hEHpIx
AHBEE » SR L. L7 s o> T Myosin
LCI oJIEEE TR TOFHEETH Y, BR2R
Cilck 2 BESBIER S b D L E X DRIz,

ICT #4782 35 5 Myosin LCI i3 14 ffl# 9
5] (64%) THi%» peak ZiRL, ZDH b 6FID
% — peak |3 CK m¥— peak L —E L7z. 248
HErET3EAD S 2 E X XMEBR S
259 Lo, EHELORELL»E D ICT ifT
TR peak NEHFECED OIS LT IWER
<, ThEREMARRNEE»BORIHL
WaB LrEbh s, ICT JEMFTE T3 3K peak
F—Flic@BwbhkicyEhnz ehrb, ICTD
Hi477% Myosin LCI o#%k peak HBIZHEL -
RIREMEAS TR .

ICT i TEEIC 313 2 Myosin LCI 3 XU CK o
R bR AMEE To TR ICT FEMATH
CHRTWFRLER L T, ICTRifTis &
UIEMEATRET » CK OB AfEHB O 35 Fr i 12
Zh2h 117 L 193 BRI TR BLhERD
$14£8,9.18,19) L —F |z, —JF, Myosin LCT 22>
Wi, ICT W4T BE 13 T4.8 Be [, FEMEITRER
1018 BT H Y, ICTIcXk 2B IBLALR
WELTWAEEEL DIESD LRxoTc. EH
bR S L Ak, RETREBUAN I ICT & fE
FLTHY, ICTRECOAERERILVWEE
# 5 OERTIELH ICT ICERT Ty v X +—
FoERHBENTORATWS BRI -TEY,
THAFREO RS —E, L bHESHh DD,
EHiRHMEETDILEDLS.

CK nEKiEi ICT iz & 3 BEMREERC X
p ICT JEMifTHIL b bRBIC o RlEL 55 &
+ 5 $458.9.18,19 3£ <, Zhid washout IZX D
BETHDH® LIhTWs. Myosin LCI I3 Z D
IO5RBEBIZIRWETEWMESD B3 H 5D,
Myosin LCI n%5— peak #* CK o peak & —%
Lizzt, BRAREHREBESEM LI LR
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Myosin LCI ¥ CK & [lf§ic, ICT jEfTick v
washout D% 31T T W3 AJREME R T8 < SR T
2botEADLRB. LLEXBD, ICTIEMIT
Bliz BT Myosin LCI %k peak 2345 h,
#— peak 5 CK o peak L iziF—¥KL-—H%
iz, L7z2->T, Myosin LCI @ peak 3%
BEE L RER ICT BIToHc L3 b0 LR
Ezizd v, — peak HEO BIRlz DWW T3,
SOIEFIZERTHRITILE DS LEBDL
iz,

Myosin LCI 3 X 0" CK DB XKE & 200T1 L5
SPECT iz X % infarct size index & i3dLicEEL
EHEZED . 2oz Lz Myosin LCI K AfE
PEEMBEAZRBLTVWE LD EEX LR, BE
LR ICEEEZHETSFRLELTEDD
TERThBLEDLNS. FES L Myosin LCI
BAME L 20T1 .05 SPECT iz X 3 fEZe & 25 +Ep8
L7z L34 LT3, planar (2 X % infarct size
index {Z Myosin LCI 3 X Ut CK ¢ 0iEE %253 ®
¥, infarct size index »EH 21X SPECT icXk %
EINREwEBbhi.

DHgEE L OBk T, ICT JEMfTREIC B T 5
Myosin LCI 838X U CK nFKfE L CO L niEic
DHBEOUAEEEZ B . ICT IEHETEHICE W
TCO LRI VWHE G EER L
LT, ICT JEMifTEE <13 Myosin LCI @ peak 73
— Bl BREBETH o2z &, CK § washout iz
BRIV LERELLR, BOBOD
RAMER ICT MATHIIC R X D DHEE & o'W
BRERLTWS b0 LRSS R,

D Eo#ER L v, Myosin LCI 0 KIER L
BEORESSEISK KBTS 0D, EF itk 3
DHBECHEIRETHD LEXONIRETDH
Y, REROLEEY X KB 5 & T 5 &S
LRIE-oTWS., GBS LIEREER TR
DENRDB EBbh.

V. &% &

S0 2234 (CT KafT1441, FEMEATT 9 H1)
IZO>WTRER# A 6 fid Myosin LCI ¢ CK

29 3% 12 £ (1992)

FERFHIRIE 2 TV, € D BRIE & [EHE o 201T1
DY v F 77 ABIOEEHBEEL OFRIco &
HedeRaT L.

1) ICT EfTEET1x 64% (9/14) iz Myosin LCI
D EEE peak RRL, FEMITREO 1190 (1/9) iclk
RTERT oot 72 ICT MfFRO 76T
Myosin LCI 0% — peak i3 CK ®»B— peak ¢
—E L.

2) ICT jfTR#EiCBi7 % Myosin LCI 8 & O
CK o FAREHHEERIT ICT JEMEITRIC T
W bEEM L.

3) Myosin LCI 8 X U8 CK D KfE L infarct
size index Dficiz#hFh r=0.88 (n=10, p<
0.001) XU r=0.67 (n=10, p<0.05) ODFED
EfHE ZED b,

4) ICT JER{TEE <X Myosin LCI 8 X 8 CK
DEAEL CORlicizzhZh r=—083 B X
W r=—0.87 L FEOHHEEALZFE O, ICT ji
fTHTRAE L L CO LoMICIMHEEIRED bh
Lol

5) ICT jfToFE T b T Myosin LCI
BEU CK R KfEL EF OfjicRFEOHEEZ
Bwishrole.

AR LOES 124 29 [@ radioimmunoassay 38 & i
FWTEELLE. FHEO—HBXMEHLPRTRAR
EXRREENERDLRT X o7, EHERIH IV
POWEES I FAIARRHE I LET.

X M|

1) Sarensen NS: Creatine phosphokinase in the diag-
nosis of myocardial infarction. Acta Med Scand
174: 725-734, 1963

2) Sobel BE, Bresnahan GF, Shell WE, Yoder, RD:
Estimation of infarct size in man and its relation to
prognosis. Circulation 46: 640-648, 1972
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Clinical assessment of serum myosin light chains
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AR X BMmPE OB IAYVEBEHIOAES X
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Summary

Clinical Study on the Time Courses of Serum Myosin Light Chain I Levels
in Patients with Acute Myocardial Infarction: Effect of Intracoronary
Thrombolysis on Serum Myosin Light Chain I Levels

Masako NAKANISHI*, Yasuhiko SAIKI*, Kazuyo Ur*, Keiko OHTA¥,
Hiroko Nozawa*, Junichi KAwAr*, Etsuji TOMINAGA*, Haruji YAMAGUCHI*,
Hidetomi ITo*, Megumu HiNo*, Katsuji IKEKUBO*, Fukumaru OKUMACHI**,

Hiroshi KaTo** and Junichi YOSHIKAWA**

* Department of Nuclear Medicine, ** Department of Cardiology,
Kobe City General Hospital

Changes of serum myosin light chain I (Myosin
LCI) concentrations and CK activities were serially
measured in 23 patients with acute myocardial
infarction. Intracoronary thrombolysis was per-
formed in 14 patients (ICT group) while the
remaining 9 patients were treated in the conven-
tional manner (non ICT group).

The relationships between the maximum levels
of serum Myosin LCI or CK and a myocardial
infarct size index or left ventricular function were
evaluated in 18 patients.

The myocardial infarct size index was deter-
mined by 201T] myocardial scintigrams performed
in the chronic phase.

Multiple peaks of Myosin LCI were observed in
64 9% (9/14) of the ICT group and the first peak in

6 of these patients appeared Much earlier in the
same time as CK peak than in the non-ICT group,
while multiple peaks were seen only in one case in
the non-ICT group.

The infarct size index by 201T1 myocardial
SPECT correlated with maximum Myosin LCI
levels (r=0.88, p<0.001, n=10) and CK activities
(r=0.67, p<0.05, n=10).

These results indicate that the measurement of
serum Myosin LCI is very useful for estimating the
extent of myocardial damage and suggest that
myocardial degeneration occurs at a very early
phase of myocardial infarction.

Key words: Myosin light chain I, Creatine
kinase, Acute myocardial infarction, Intracoronary
thrombolysis, Infarct size index.
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