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Development of “AIA-PACK Myoglobin”
for a New Enzyme Immunoassay Analyzer AIA-21

Koji IGARASHI
Naoko MARUO
Seiji KAWAGUCHI
Masuo INOUE

A new myoglobin immunoassay on AIA-21 analyzer (Tosoh Corp.) has been developed, which is
rapid and remarkably sensitive and can be utilized for both serum and plasma. Within—run and
between—run CVs were <2.82% and <4.48%, respectively. The assay shows a good linearity between
0.221 and 905 2 g/1., being free from interference by hemoglobin, triglycerides, bilirubin, rheumatoid
factor, ascorbic acid, EDTA, heparin, and human serum albumin. Results (y) obtained using this
method correlate well with those by Access Myoglobin immunoassay (y=1.251x+2.705uxg/L ;
n=61;r=0.992) and Daiichi (y=0.984x—2.276 p g/L ; n=63 ;

r=0.984). In a typical acute myocardial infarction, the serum myoglobin concentration was above the

Myoglobin radioimmunoassay
normal range in the first determination after the onset of chest pain (101 ¢ g/L). The myoglobin values
in chronic renal failure subjects (n=50) ranged from 76.9 to 725uxg/L and were apparently
distinguishable from healthy individuals (11.6—73.0xg/L). For this subject, a weakly positive

correlation was observed between myoglobin values and creatinine values.
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OEMbEEA =295 LItk D EEROFBR
WD HCIIHHAEOBKCAERTH S L,
KA & L TMbI LR R ME BRI ROH &
KRITTETS 5 e, WL CERSIC X 5 5k
FY, BDHVRIBEACLAABARRER S L 0
FTRIEZ RS 2 ERMBAT WS Y, —J, s 7
F=v*F-£MB (CKMB)? ® b mf =y 4%
FOTRRMCERD WO RFE2HFE LTH S8, O
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LB ENENTH D, ChHEFRY SR
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ThbH, T T ALEBEOHERHRIEHA LMb
HE BRI AEF v b OBRE AR,

3. AEREEHE

ATA-PACK Myoglobin{Z HUEHERIG A FIMH L.
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Intensity

k Antibody conjugated to alkalinephosphatase
6 Antibody immobilized on magnetic bead

© Myoglobin

Principle of ATA-PACK Mpyoglobin on AIA-21.
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FFig. 1 CRT@EY . RED v TIEMbE S L HRER
SET B LR XD ERERRAERER LIURNER
ISDBAIA T 50 37°Cy 105D SUSHE. KRR IGOPLR
B L OESB L B/F ol X v gkgkEL, 7
HIET AT 7 A—HORETCHL4-AFNT Y
R T 2 YUY VERE R IR, FRRERIC A EAREE A
Bl LB YD D4-AF Ly vy )7 0V
DEREXBAIET 5, FHEOHENARENRT A H VT +
A7 7 8—-ERBIEEKFEL, EHLIEXRELRMARE
WHETAHZ L L0, BREIMbRICHBET 5, -
Ty B0 UDEMEE OMb% & U EEERBS %
W DBOETEEE S MBI i X A EEREHAR & VR L,
Mbif R O B E B O E A 3 5 MbiR B
REEMR IV ENT 5 L X YMbDERMATH
THD. WEDE, WMIEDH v T ~OFHE, —ESM
TCOHURVAERIG. B/FoEE, EESE. HXHRE
DREZAIA-21INTETHEB TfTbh b, BIEA
B R22RICRFI DRERE BB, £ D30
BICFHERPE T S 1 R B 1o » OBRKRAIREE )T
TIRAETH %,

4. EARMERESTM

WEDOEET 2 EERES 2 VW IREOFEIT
10pl (Fv FEELISOxD) THYH, HEKI40p1& [
RIS USRI T 5, MEFRERBERIL O
~1,000 . g/LTH b, BEEREREITE %0, 40.2,
190, 369, 630% L V1042 pg/LOH D&M L1,

AR IC AR A P L 2 » AOERBRK T %
THW, RERFAEORE I LowryEAEREK
X e Lo REBMb (Scripps Laboratories. San
Diego, CA) #H\., BSA, ¥y ho—R, wv=
by 2026.6-F FTAFAERY Y —ARE
DHEPESEERICEHERMT 5 Z Xl L 0% Lz,

(1) BHMERR

WEABRE, BEFRBRERBREREDORKR S
SEoOBREEZAWT - BH LA 3IHEME (Low
control, Middle control, High control) %, 11l
DRNFE S 32Ny d5iE LER & THRERE L,
10ERE K THT » LMEANTFREABR OB R, &8k
WEMEOIE S > 2 FRH (coefficient of variation ;
CV) i31.60~2.82% DEPHPITH - fco 30 (68

Table 1 Precision of AIA-21 Immunoassay for

Myoglobin
mean +SD CV(%)
Within—-run (n=10)
Low control 23.1+0.369 1.60
Middle control 78.2+2.17 2.77
High control 665+18.7 2.82
Between-run (n=230)
Low control 22.8+0.958 4.20
Middle control 81.5+3.32 4.07
High control 670+30.0 4.48

mean+SD=mean*standard deviation in gz g/L

Table 2 Linearity of Diluted Serum on AIA-21 Immunoassay for Myoglobin

Dilution factor Expected value Found value Recovery”’
(pe/L) (re/L) %)
1 905 905 —
2 453 448 98.9
4 226 230 102
8 113 117 103
16 56.6 60.8 107
32 28.3 29.4 104
64 14.1 15.0 106
128 7.07 7.39 105
256 3.54 3.59 102
512 1.77 1.79 101
1024 0.884 0.902 102
2048 0.442 0.453 103
4096 0.221 0.248 112

a ) Recovery(%)=((Found value)/(Expected value))x100

(19)
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B oRER% 5 BRIEIC TT - L RIERER MR
ORER, CVi34.07~4.48% DEFAITH - 7= (Table 1),
(2) HIREREAR
FRAERERBR Y REDOR I 5 3O MFHREE A
W3 HMEIL TIT > Too R LI SREDREIR 4
113, 347, 375ug/LTH b, K2 DYV TNV ERE
FFW (1 %BSA, 150mM NaCl%x &5 b V) AL
FEMTWE. pHS8.0) & M\10, 25, 50, 75, 100% DF
ATV 1006 AR CREFURE) X 5 FHE
EOEREZ A Lico £OKR, EURERITI5.8~
103% DEHHIZ H ) ARENRIF L FREBRMAELE
LTWABZERMLMER 5T, BT, BAERERT
DR EREEXERT 5 DEEIS ¢ g/LOKRAED
2EFRHRTNY v 7V ERE L, RERIERTT - Tofb
B, BREE L AEEOMT BIF ARG (r=
0.9999) D b, 0.221~905 ¢ g/ LT D ENLR
1298.9~112% & 4000f5 LA EOF R & > CHHER
SPERTERETH S Z DA LM -1 (Table2),

(3) REEEHER

0 REEHEMA20EIE, b5 10ERIE L, BEHEH
BMOMERETT 0 EERNEME+ 2 5EERZE (SD)
CXyRIBRHBAEE (Minimum detectable
concentration ; MDC) Z & U-#80.135 ¢ g/L
CHEFHCAREEEZR L, ¥, SO IIKBEZE
AR PR LIIE LSS, FEARIRAZ0.401, 0.7952g/L
XLy &4 OPEEZ0.409 1 g/L (SD 0.029,
CV 7.1%)+ 0.812 (0.038, 4.7%) pg/LTH W EE
RAEBESRE CRETRARETH 22 L0H LR
sl olz,

(4) MmiE. mMPEMOAEMBEDE

MG MEEE 2 bl iedy v IR ES
I O 4EHE, FRAERIR R SO Rh bIE X 0 E
nTwb, £ 2Ty ARERERIED M~ ISR EE
TH DR Lo, B AL OB L G 5 iiE
B LU R VBB B8 5 T A 108
By FMbEREEMN L, HINFI#EOMbRE 2 HE L,

Table 3 Analytical Recovery of AIA-21 Immunoassay for Myoglobin

Spiked myoglobin

concentration measured®’ Recovery?’

(reg/L) (%)
Diluent®’ 2447 —
Serum 1 229 93.7
Serum 2 242 99.3
Serum 3 252 103
Serum 4 227 93.3
Serum 5 236 96.3
Plasma 1 242 99.0
Plasma 2 237 97.1
Plasma 3 238 97.8
Plasma 4 237 97.3
Plasma 5 249 102
Plasma 6 249 102
Plasma 7 236 96.8
Plasma 8 223 91.5
Plasma 9 231 94.8
Plasmal0 232 95.3

a)

Spiked Myoglobin concentration measured = (concentration of specimens after

spiking myoglobin) — (concentration of specimens before spiking myoglobin)

b)

of specimens diluted with diluent) x 100

c)

NaCl, and 0.1% NaN,, pHS8.0.
d)

(20)

Recovery (%) = (spiked myoglobin concentration measured) / (concentration
Diluent is consistent of 100mM Tris=HC] buffer containing 1% BSA, 150mM

Theoretical concentration of myoglobin spiked
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RINRIREE b HIRINATIRE 2 WM U &, b biRim
MbE % B H LIMBERE ST 2 mERE2BRE L1
LR, MRS 4 CRINETFH97.3% (93.3~
103%)+ 97.4% (91.5~102%) (Table3) TH -1,
¥ oy B—EE D S REERCEER Uiz, miER Lo
FOMDBERBIE Lic & Z A%« OBIEEIC B H
mEFFD NN -T2 (Fig. 2)e ThHLOBERE
Dy RERERIGAZETME, MROR—AD< b v
7 ADBENC L ABEHECEIZD LR TVLTROK
RIS GRS A TH D Z EPHAL M LT 5T,
(5) WMEFOREM

R 5 MEREOZER AR LI L AR
BT R T4005 R (4 C) wT15HHL
B O A MbBEDLABRZED bhith -l (BEZLE
L5 BT e &y BEERF LIlchE% 2 mRA5 R
BLEBRICEWTH WL RIREAIFED bk -
2o

(6) HEFEMEHOME

BAKPICE S N ATREND S 5 £BYWELRIRE T
B, BIEENDOHELHR L, ~ETBE Y,
PYZ YRR, EFHHC YL E Y, R v E
vy VawFHRF, TRAINEVEE, 7T VR,
EDTA, ~AY v, e bIET VT I VEEZEARK
4.7g/L. 357 pmol/L, 390 z mol/L, 0.051TU/L.

20 7

157

107

Myoglobin ( pg/L)
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Fig. 2 Difference of the myoglobin concentration
between serum and heparin—treated
plasma.

Both Serum and heparin—plasma were obtained from
four healthy donors at same time. The mean values of
myoglobin concentration (mean+standard deviation)
represents serum (open bar) and heparin-treated
plasma (solid bar) .

1.14mmol/L, 0.95mmol/L. 0.34mmol/L. 0.11U/L,
50g/L % THIN LMbIRE % BIGE L2 &R, R
L CHEMER+ 5 X DAOEETHD, ChbWE
DEBIRD LRI ol Eloy NETREVED
TEMIGHEZBRE LR, 4.7g/LO~NESnE Y
DHDPEMIFIMDCEAT TH » ZERIGHEZED b
Nichote,

(7) HOOKIRR

¥V A v TR RO RERIGHRE W CIER
R E DM A TIGE L CBR, PUBGERE & i b HUE B
HoEEAERIR T ET, BKELTRTC LHAML
hTwb (HOOKES), RBERMAAD b 5 RAR
BEhET A7), #E9,580~95,800 1 g/LD Y v
TLVORERIT - & 2 5H9,580~28,700 4 g/L % T
HOOKBRIZAD b inh - ot ¥EE3S8,300 £ g/L
OBRKIE BV CIRERBEHEST2pg/LEBEELZRL
7z (Fig. 3)o £~ T, AII228,700 pg/LLL LD
BEOBKIIFRCIE TS I\, 2L, BEOLH
WS TAEY B2 LIBOTEhTHs LEDN
%o

(8) EEAREHZH

153 ADfEH AMEOMbERE % HIE L. A%
(EREEH % 959 DT & v B LR, o
(211.6~73.0 ¢ g/LTHH, F#H32.0pg/LTH -1
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Fig. 3 High—dose hook effect on the myoglobin
determination.

Hook samples which contained from 9,580 to
05,800 ¢ g/I. myoglobin were measured. Dot line
represents the upper assay range (1,000p¢g/L) and
asterisks indicate the value over the concentration of
highest calibrator (1,042 zg/L).

(21)
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(Fig. 4),

(9) fthat - b <& OMEBEMERER

AIA-PACK Myoglobin & il » F T&H % Access
immunoassay (Sanofi Diagnostics Pasteur, Chaska,
MN) ¥ L U'Myoglobin Kit Daiichi II radicimmu
noassay (Daiichi Kagaku, Tokyo, Japan) & D#
MR A 1T - T TIF v &4 ORIE FTREIREE I
{20~1,000g/L, 0~300pg/LTHH, BT,

40

Frequency

QO QWO
POBRIRRBSERLBIEBREILS

VVVVVVVVVVVVVVVVVV
Myoglobin ( zg/L)

Fig. 4 Distribution of myoglobin value in
healthy subjects.

Frequency of 153 healthy subject was shown
every five pg/L of myoglobin concentration.

800
y =1.251x+2.705

r =0.922,n=61

AJA-21 (/L)

T
0 200 400 600 800

Access (png/L)

42 ORPEHEZ LR 1T - oo HEIRHBROR R,
ATA-21Z X APEE (v) &, Access method (v
=1.251x+2.705 ¢ g/L ; n=61; r =0.992) L O
Myoglobin Kit Daiichi II method (y =0.922x—2.
276 g/L; n=63; r=0.984) &3IEHIC BAT 7 HHES
HERRED LIt (Fig. 5 A, Fig. 5B),

5. ERER EDH AR

(1) *AMCHEEEE

R 7 A O EERH OMbls L O'CKMBfAE %
RIS ICBIE L (Fig. 6)o CKMBDOBEIEIXE 7 A
b ITOSOHJ II (CKMB) % i\ 4T - %o MbDHI
EMEE, OFEBEIBEEOWEE (0 whwT
101 pg/LEBREIH ERAYH 2 5 ERE LR H,
CRKMBEZIEFEHENTH - 1c (BEHALR4.54¢/L),
Mb, CKMB# 4 O AfE% <3 RFRIE & 4 3 I,
9.5K I TH » . MR REIIBHIC AR TH S T L1
mE NI,

(2) BEREESE

Mbi R hic KB Eh b7, BEBEIC X
DEDONRBEBNEIND Z LiIC X 0 IMEFOEE T
ERT B, T MEEN 220 5 EBEEREES
MmEOMbIRE R LUORAH~—H—-ThsrI LT F
= VEEORIERITV, MbIRES /% & UMb &
VT = VREOHBM AN L, 7V TF=v
BERECIIZ LTI = VT A MWAKO (WAKO,
Tokyo, Japan) %\ o, WatOfER, BEEEH

300

y=0.922x—2.276
r =0.984,n=63 ®

250
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Fig. 5 Correlation of AIA-21 with Access and Daiichi.
Correlation between the myoglobin values measured by AIA-21 and by Access (A)

or Daiichi (B).

(22)
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Fig. 6 Pattern of serum level of myoglobin and
CK-MB.
In typical AMI patient, myoglobin (open
circles) and CK-MB (closed circles) were
determined.
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Fig. 7 Distribution of myoglobin value in
renal failure subjict.

Frequency of 50 renal failure subject who
were treated with hemodialysis was shown
every 20 ¢ g/L of myoglobin concentration.

Mbi R O R {E5% DO AaI1276.9~725 ng/LTH D
BEALR73.0pg/LEt 2 550 % R~ Lic (Fig. 7)o
IVvTF=VIRER, 2RAETHE A LRL. 2meg/dL
PR LEAYT L& %2 OBEOMD, 2 VT F =Vl
FEWAHBIMEE R L (r =0.470) (Fig. 8)o

6. & g2
MEF OMbEE OHITETOHEECE W TRIZ2

(23)

1200
v =39.501x+13.888

1000 ] T =0-470,n=50 -

800 |

Myoglobin ( zg/L)

Creatinine (mg/dl)

Fig. 8 Correlation between myoglobin and
creatinine value in renal failure subject.
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DRIER T OAA 5/ T v 4% 13 Limmuno-
nephelometry™® TiFhbh Tl Ay Zh B ITHEITE
ERRIARSDODE L ORHZE LRSBRACIIH
Wb DTH T —Hy 77 v 7 ABEERS D12
FEERETHOBE L THCTlhab-To, RuLici b,
Immunoturbidimetry'® % X fradial partition
fluorometric immunoassay'” A BF, FEMI L h
b OTENERRRGE, REEAETH D T LIRS
hTwb, 20X OMbEBRENFHRET
WEhTOER, ZhbDiEEAENIEILSE S DR
HZE LY, SERESIEDOLTH -7, %<
OBRBEBREPLEL L) It EOEBRLZBRE LY
LbEI b DONRED T, FREAFKEETT - AIA
-PACK Myoglobinff RIGaAZEL, BIEM. HIEH
HHMENEZ £ <2.82% <4.48% LR RIFTH D
BIEOFREMRE, RELFFCERILLOTHEZ
EDGEH E e, RRIEFIA~ET oLy, BYE Y,
P ZORY R, Vav<xFHF, 7/AT7 3V, ~E
FaevEOMERRTOMEY GEREE TF0F,
EHEMNRATTH S 7 = vBE, ~RY v, EDTA%
DEELZF Vv ~ESaEVvOLERIE LIER
BV THEEAMDCLL T Th h AREEI~E S/ m
E v EOTERINEEZE ST, ARFELEEWEOR
BEZ05Z LI {MbRE*BERCHIETE 5
EThHERHLM LT,
MbHIERERFE T H 0, REANREBREL Ik




24

Journal of TOSOH Research Vol.42(1998)

Bt DA DM T S B ATHEME AN EN L T & XD
AT AR 5 L e slEEBAZRE 2 Al oo R—{E M
SELE Lo miE, MK CRREMEE R L (Fig. 2).
o, HBEHMRBRICE VT REOIGM %R L
o= & (Table3) X H ARAEITHBREICHIGT 5 2
EMRBALLETR ST,

ik ¥ v b & OMBEAEABRIC K VT ARAER
Access immunoassay ¥ L O"Myoglobin Kit Daiichi
II radioimmunoassay & BIF AP AR Lz, &
7oy B4 DOFHER TlkStratus (Dade Baxter,
Miami, FL) & OMEAMREIC SV THAIA-21=
1.091 Staratus+7.57, r=0.978, n=10&HIEHK
FAle s OO RIFEMBABERE LTk, Thib,
HRMARBICS W Ty IR 3B TN WEEZR LT
Dy EERBLTRBEL M A4 R BERR LT,
IhbBEI, MORERTIMESI L TED,
Opus Plus, Nephelometer, Turbitime (Behring
Diagnostic, Westwood, MA) # L U'StratusfiTX
ES RIS LEER LTS, REZTh SO X,
G OfEIE% 421.02~1.71, —27.2~31.4pg/LOH
HicsmLTEd, Fv bk O MBEORIEEIL
RELCHEL DL, 7ol Ly BB L Cid &4 3EF T
RHTHDLZEMPRENRTWS (r>0.968), Zhbd
R, H4ORUEAEICH DR TV BHUEORR
HoEW, REO< M) v 7 ROEEL SEOPOH
TEEDZDTHLEEbR LN, RROERIL
WHOREE G E DR RV BB T i &
BB REVWEELZLRS,

FREDOBRHEASHMELIRT, MAECHE L TE
fERXTRLTW5D, REDOMEET, &4 Opus Plus
(23.7 1 g/L), Nephelometer (35.9pg/L), Stratus
(46.8 £ g/L)"®, Turbitime method (57.9zg/L)
THHY, CONEMEDOEDT., WMHORREEDE,
WECHM LR oEs0E Y (B, Fiik
E) REsboThbeELbhD,

AREOBRK LOFAMAMHRT 2 o, BEKS
HOHEZEEZEOMbE L UCKMBEDBIE %17 -
LA DREEHDOBEIC B\ TCKMBIE H
EThsdbrdrbbTMbERRFEELZRL. B
MDY ERTH 5 2 LR S i, E12y Mb,
CKMBODO R RER /R TREMID, £ 4 3, 9.5 &
MbAUER T MAIC S 5 & & bR S Nz,

MKFENT % % B EEBTEREEZ KV TIE. Mb
R EE2E2 55M %R Lk (Fig. 7) 7, Mb

(24)

flE 7 vy F = VEORIIZEE AR (r =0.470)

LARDHRT, Mbé 7 L7 F = v ORBEILT L
bA—DEBH BRI, KAERIT, ErBEShic
ThoOMBEARBROBRA T 230TH - 12
(r=0.63)2, Wuk ZDOBIEH b3 Ak FHi# ki
EEEDOMbE 7 L7 F = VEEZEIE LR, MbD
EABNEFREEOTEE ARG VE, B0 RM~—
H—bheB T LEERELTWEY, Zoic, Tic
HHRISLIETH L BMOBATB R LHBEED L BT
SHBBEOZIv—h— L LTORRAMELIERS L
TWwb,

Alal, 4 FAIA-21I G L 7 Mbia Rl E R
RFE L, TOMERBD TRFRLDTH -7, I
2Ty AREER MR S FIGTTHETH » A O T %
ORI H T LR ABRAEI LERT 2 25T 5,
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