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Evaluation of Serological Detection of Anthracycline-Induced Myocardial
Damage: Possible Application of an Immunoradiometric Assay Kit
for Cardiac Myosin Light Chain I
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1. FeFv b O A VEENESFY b

1, iFvvLIFy b Ty=9 2 FRHL .
JI%E EE T two-step immunoradiometric assay #:
CESSARETEMEETHD. EERE 2%
DI AYVBEIEZAVCTWS. 7y 113,
F v MEEFIECR > TT, 1 vFa~X—va
VL 20C ZRELIA vE 2 N— 2 —H TfT»
7o, BECIZ2HEORHFOBTIZ, 1 vFax
-2 —BE*ThZThoBECEELL.

2. BHEFL Y+ Ax—-F 5y F20[C
7 VY 7<4vvE3mgkeg TFOEBAZEL,
# 20 mg/kg %5 X O 30 mg/kg ¥ 5L B ST,
DR, L IERELL, mEF 4>V
B % #I%E L 7= (Fig. 1).

3. BERAGIO®KRE O LHEZE 1989412 5
M5 1990 £ 3 BT 7V £ 4 FIRERETI
DFEEOREVWTARLCEE 34T, ABKXY
HXb3HRMRMmMLZ. QA RVTEHBEA .
1989 4 12 A5 1990 £ 9 B ¥ T, EIBKRFK
HEMSIOE —-ABhT A REEFHEPLE
T LR AT S Wi M A EM: ERER I
BT, {LERERTEH, PUBRRS5®%1BE,
2HH, 3HH, THERHMmM L. ThZtho
MF XD BEERRER T T —20°C I HEREL 2.
EHREOREIIFRMA S 1 A UARCKRL, B
—iER, L RA—BRCET 2 0FEIRA—7
v 4 N TIT-1.

A RHFEH O OHEEN 129 RET I HEE
Xy, £FKIo7 KV 7<=+ <~ v (doxorubicin:

EXPlo o oo
day 1 5 10 ‘

EXP2 ¢ se oo . o s e
day 5 ‘10 1‘
" DXR i.p.
‘ sampling

Fig. 1 Schedules of doxorubicin administration and
serum sampling.
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DXR) i3 5% Table 1 © X 5 o8 L 7.
RELEOMEIX, FHEXDXR OffE L.

120119 2 — ADBEICEIT 22 ERL .
FEGI DFFE % Table 2 1IR3, = h HEFDERE
BB OIFHRE, BERIER ThHo. LENRLE,
1B IED AV 7 r vy 7 %01, BEED
BALIXERD e » fe.

om. #&# %

1. v FOEBHKRET 10~60 ng/m! RED
BT X 5% » P ORKEFBEIXCV. 2.1~347,
HXEEMIZ CV.2.8~83% Th v, ABEHR
HDOHNBIFTH -icte®d, EEREIDE—EHD
BIEZFR—7 v £ 4 W TT - . BIREK 69~99 %
LETFARBTH -7y, ZhIZEIRABRICHERL
TEEREN T2 LH A Y v RFERALTWS
DEEXOLIE., Fv PRI RTUVWAHFEREK
T, MEF Y 7ABIOF5 v b OLHOHMBIRIZT
ERL7cREEEZFRL TRE L HFRARIL,
300 ng/m! EED S D % TH R SR & FIEED K
CBIFRERE B SR UL, Fig 2a iR
FTIo5, AvFa—va vEEOEITLS
BIEEOEIIKE o7, Thit, EiEhEE
ERT Ao BERE DO v v S, 20°C
THRAR B DR L (Fig. 2b), ¥k TIXIRED
BETEEDIRITV IPENERTHEDTH .
TELHIAYY, ebLHIATYY, Ty D
34T VOREE(LCHT A BRF TORER
BOBDOERDHB LD LEBbhS.

BIEREEES, Ong/ml 0 CV. LE#AK
WLy 71D CV. LORBIC X 5B » 5

Table 1 DXR ratio of various anthracyclines and
anthraquinones determined according to their

cardiotoxicity
DXR ratio
Doxorubicin 1
Daunorubicin 1
Epirubicin 1/2
Aclarubicin 1/2
Mitoxantrone 5
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Table 2 Characteristics of patients treated with anthracyclines or anthraquinones

1523

Previous Current
Patient Sex Age Diagnosis anthracycline anthracycline Current treatment
dose dose
1 male 18 ALL 260* 130* DXR, CPA, MTX, PSL
2 female 28 AML 200 180 DNR, AraC, 6MP, PSL
3 female 32 ALL 0 60 DXR, VCR, CPA, PSL
4 female 36 NHL 100 50 DXR, VDS, CPA, PSL
5 male 44 NHL 70 90 DXR, VDS, CPA, PSL
6 male 48 NHL 330 60 ACR, BHAC, Etop, PSL
600-660 20 MIT, VDS, Etop, MTX,
BLM, mPSL
7 female 56 NHL 0-240 60 DXR, CPA, VCR, PSL
8 male 59 NHL 50 50 DXR, CPA, VCR, PSL
9 male 68 NHL 200 50 DXR, CPA, VCR, PSL
10 male 70 NHL 25 25 EPR, CPA, VCR, PSL
11 male 73 NHL 0 40 DXR, CPA, VCR, PSL
12 female 78 NHL 200 30 MIT, CPA, Etop, PSL

* Corrected dose to DXR (dose x DXR ratio); DXR: doxorubicin, DNR: daunorubicin, ACR: aclarubicin,
EPR: epirubicin, MIT: mitoxantrone, CPA: cyclophosphamide, VCR: vincristine, VDS: vindesine, Etop:
etoposide, MTX: methotrexate, AraC: cytosine arabinoside, BLM: bleomycin, 6MP: 6-mercaptopurine,
PSL: prednisolone, mPSL: methyl prednisolone
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Fig. 2 Effect of incubation temperature on measured LCI levels with the assay Kkit.
a) Measured LCI levels of various samples. Measured levels were higher at 4°C than 20°C.
b) Standard curves at various temperature. The maximum RI counts were observed at 20°C,

Ing/ml LI i, EEHMBTHEALLE
ZEDERXHEMEELTELE. 1 ng/mlGj#D
BkxFE—r v b TRIZELE 4 0.16~0.35 ng/
m! DERREY & -7 (Table 3).

2. ERMRBMFCHIA S EHE 19K
b S6ETOIER 114 R0 $ 4+~ vREH
fEIXR¥2 1 ng/ml YT CTHH, FHLFEERE

13 0.34+0.6 ng/m/, 2 EHEFZEEXH v b A T7{HE
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Table 3 Standard deviations of measured values of
low LCI samples

Mean C.V.
Sample n (ng/ml) S.D. (%
1 8 0.88 0.25 28.40
2 7 1.33 0.30 22.56
3 5 2.00 0.16 8.00
4 10 0.32 0.18 56.25
5 6 6.74 0.20 2.97
meants.d. 0.3+0.6
cut off 1.6ng/ml
% f
40
30
20
10
0 — _-——
0 0.3 09 1.5 3.0 4.5

SERUM LCI  ( ng/ml)
Fig. 3 Serum LCI levels in 114 normal subjects.
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Fig. 4 Serum LCI and CPK levels in 11 patients with
acute myocardial infarction and 2 patients
(O V) with chest pain which was revealed to be
due to pleuritis or erosive gastritis. a. LCI levels.
b. CPK levels.
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Fig. 5 Serum LCI levels in doxorubicin-injected rats.
control vs. 30 mg i.p.: p<0.01
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SCINTIGRAPHIC FINDING

Fig. 6 Scintigraphic findings and serum LCI levels in
doxorubicin-injected rats.
201T]-scintigraphic finding —: normal, +:
washout rate>509%, +: washout rate 50-
259%, Ht: washout rate<259%..
99mTc-scintigraphic finding —: normal, +:
slightly higher cardiac uptake than background,
#: cardiac uptake was as much as that of
vertebrae, 4}: intermediate uptake between
+ and .
— vs. +:p<0.01

Presented by Medical*Online



Anthracycline ZHEANC X 5085
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Fig. 7 Serum LCI levels in patients treated w.th an-
thracyclines or anthraquinones.

35 & 1.6ng/ml 24 v b+ 7{8 & 7c - 7= (Fig. 3).

3. LHEEREMEFIAL CEME OHE
EOFECTARLIEE BHOARLE LD 3
BRlo Mk $ 4+ >~ v i#4fE & CPK % Fig. 412
3. CPK AR/ WLIZ B R ITEY — 7 25R
FTORKL, 4 vBEEIERINCERL .
TDZELD, ARGEAIRSRO LHEE K
HTE 205 »08zhciz, HEAREER X
DISEBLAREDIZ 5 AATREE A E W EE X bRt

4. DXR U HifEEZ» PO MmMF I A F

DXR ##HE IR TWwigwWwS v MIFFD I+
v VBRBEEL, 0%y FTRELRES, 20
PIERRELL T TH -7z, 15~20mg/kg 5 2t
Ty PZEWTY, (A VvBREEO ERIZAD
highprotz. LaL, 30mgkg Ll E# & St
Ty PCRWTIAY VREEDO LR %D
(Fig. 5). HMBRCHESTL 72 2T D> v 7 7
7 1 % L < 1% 99mTc-pyrophosphate v v & 7 5 7
4+ OREFTRD %, 201T] |1 washout rate D{E
T&b, FL®TcTIEAv 27759V FRID
HEGR DI DA R & DIl & b EBHANT/HEL,
* > & DBAfRE I 7=b D % Fig. 6 IT/RL 7.
5. A RMBAAEGIOBKRET Fig. 7 i EE
BoOMmE 4 v vBEELRT. HEKI~2H
BIXERATEL LB L T3 LA EEB R i
otc. ZOMD Ay VBRSEES EEIL, —0.17

[EE o I 1E 2 7 0 ATRENE 1525
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Fig. 8 Serum LCI levels in 4 patients whose serum
LCI increased after chemotherapy.
a) Case 1, 2 and 3.
b) Case 4. The patient was treated with CHOP
regimen. @ Ist cycle, O 2nd cycle, v 3rd cycle,
A Sth cycle.

+0.27, —0.08+0.24 TH 7. #Z°TC, 3~TH
BiCiRRATE L » 0.6 ng/m/ LI E AL, 228l
EREL EOEA & - 7EM % 3EIRT 5 & 45137
Db,

CHNBIEMNLEFFERCF v ) vAAETH - T
2%, RERTTUEHI S 5 B2 o EAES 2> 5 DXR
5 600 mg % 5% THiA Th - 1. BERERS
fifi% 1.5~4.5 ng/ml, % Byigi% 0.7~2.3 ng/m/ T
# - 1= (Fig. 8). 55 kit fRIEH T1x, CHOP
RS 2 — AMfTH, HHE5E300mg T, 7H
Bo A4~ vRgHE 1.7ng/ml & EF %D
(Fig. 8b). FIEIEERICHITLIcL T -y v F
TLVEF 2 61% Thortch’, SEBBEEKD
LVEF (3 45% & FL, LIEE R ETW5
L¥IE TR,

Iv. % ®

FLHREINA, L4y vEBSEIIES »
M, DFEC X DEBL K S 4y vEBEESN
FIZHE LT 20 xEHET5. 4 VEB#HD
S F &L 20,000~30,000 LN X fed, 2 VTS
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VARKREECEEZ DR B, LaLl, BE
DX VAT (D, 2V 75vARE
Bl —EBDOEFENEE AL, MbLr 1
ERT2EHEIRS. DXRIZE B L HEE
BULTIREESOmgm2 -2 THEIXhDE
DHEEOREFEIML B EIA TS, 2D
E% 10 @ Tbt » THRE ShE AL Re R
BILiclE, FHEEILCHECOHEEIE
ETWIEBRET DL, HHEEOLHFEERD
110 D OFEETEN 1 B BETEETWA o LT
7£%. DXRizc X 2EE 1L, EFEEHEHBELA
B EEXLRBID, ZORMC i+ v
B0 EA R ORI, LHEEDRE L HER
TE2LHREINS. SEIDbRLIDLIHEE
R UEGID $ 4 v vBREEIY, REH3H
F Tk 4.1~21.5ng/ml Lic 5773, 1/10 D 0.4
ng/ml &\ S BB IAIEREAUOE-E 25 L
BIEBECIV-TLES EELZBR. L2 T,
1 ng/m! G DORGOFELBRLEEL T, 0.6
ng/ml LI ED LR ERE L L THRETL T,

I VIREERIEF v M, Ty FOITEDR
ERILETRL, HFRELBRFTH-. toZ L
T, TOFy FRIDF oy MORF AT v ORER
B7cfEXRIET S LIXFRETH B EHRLT
W3, Sy rDT NV TRAVVLEHEEETL
ZEiF D, ME I+ viREEOBRE TIL, O
CHRBENCERED ) v HRBEEOEMRDOZD
nihe 5 30 mg/kg B 5D 1T, MiF 4> VB
BEOEELR bR, ROKCE Iy vF
757 4+ DBFICEWT, REMREOBM 5 v
PERTS AV VEBEEOA N EEEZRL T
#2 = L X EBRIEL . Te-pyrophosphate & v &+ 7 5
7+ THEE~REORFERIL, #HBFNT
e ) DHEEOHEALENZR 5h Tk h19),
CORHIICIZT TR I A Y VREMNET LT
EhEx2bh5.

EEERIZH\Th, 19 BEF 4 BRBFCHENT
IV VERGED LR 2Bz, {RERTOME
AV UBREIIREO BRI e UiHmiEmE s
BERECKEL, Bx0EACKCTI—EVY N

28 % 12 £ (1991)

NEdEBbDEELLRD, EEE, 4 DEFIT
FBUCTEBINCRE L 7o 3 A ¥ v ERESME O BIERT
T 2EBI NI bDOTH- (1 HE —
0.1740.27, 2 HH —0.0840.24). L 7: 55T,
EERAME & BRED 4 v vBgEEYHE T 5 &
LIk h, LIEEOHETEREL 5 % &k
h5. SEIOHEHEGNL, 192 —R & EbDHTH
BWBORHTH D, ARNERAOBREES L
EEHBEEOMINT % 500 mg/m? 3k i O fE Fl
E D TH 1, BRECENLERTIH1R
»bh, 1Flics\ T LVEF 0 E T RHiz &
i, 4 Y VEBERIEIT X APUERIOOEE Y
Bifice=2—-1L 5 3WEKEEXRLTV5. HE
BEEMIZ (4 v vBEEO ERIZA LT, #
MEE L TR TAEE B 5P LB e —272%
DAEER D H D) rEY L Bbh S,

V. % &

1. DAY vBEHE* v M2 X% anth-
racycline, anthraquinone % #1J& #| X 5 O f5kEE
BH ORIz OWTHRE L 7.

2. Fy bOBBEBIZIREFTH I, Tyvk
1 REDOKE INERI A

3. TRV T7=AVVLBEES y bETAIRC
BT, I0mgkg 5 7y D IA Y VEHE
D ERZRDIR.

4. anthracycline, anthraquinone R %
Xt 1256119 2 — 2B WT, 461 T4
o VIREED LR ERD, LNV v FISTT
1 ZHEfT &7 1 §lT LVEF (KT 2@ 7.

5. WBERBO 4> vEBESEERRIET S &
b, DIEELRETEAREESTREIR
7.
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