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Basic and Clinical Studies of Measurement of Neuron-Specific
Enolase (NSE) by Radioimmunoassay
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=/ 5—¥ik, HTRHITOREEHELET,
AR T D, OB, 3fEoY T2z
v b oa, B BIUr»bRD ZREMEL L HY,
eV Ty hELOT )/ T—E IS TOMBRIC
EANARL, By 7T2=y bt Hoxz /) F7—F¥iX
BEOTARR L OHICREY L TW 3. =%, r ¥
Tazy bebOT)T—F (1 & ar) i, #EE
AR A RN TEE LY, Neuron-Specific Enolase
(NSE) LIEITHh TV 3.

M3 NSE o JilEkic B LT, 1979 4 Marangos
573 RIAYD %, $7-19834 |z Kato & 7%, Human

@

NSE EIA #[%Y LTWw5. I NSE 1%, /MR

* A BRFEFRE -
ORAFLDSRCEE o r = — B E TR AL
B
ZffF D 5S94E12H14H
BAsfizft : 6042 A27H
BREERSE © Al BT FIXEERT 65 (B 4606)
&l BRI — R
k) H OE BA

[EES, AREEEED, S s X U APUD %
BEES OB TERMEZRTIEVmb A, £ D
BIEEERICER TH 3 LS h T a1,

AE, bAbIIRERFA & 7 7 2B ARFEFRO
BAZ& L7z, NSERIA % v F & #H3 2#& & 45
7o DT, FOEBEHRGE S i, BEiEEE
FUwETARIEEE— -V ERNITD
W, R Rz o Tl T 5.

IL  A&Ed &R

1. £y FOABH LVRE

1) 125I.NSE GAfE): t k yr =/ 5 — ¥ % 1291
TEBLZ L 0T, itk 8 ml iz TR
3.

2) NSE $iinif GRAESTERM): REE € b rr
T ) 5—¥THELTELIAT, ik 10ml
BNz CEMT 5.

3) EENSE(k by =/ 7— ¥, BR:;
R,

Key words: Neuron Specific enolase, Radioim-
munoassay, Adrenal tumor, Pheochromocytoma.
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546 BE$
Standard or Sample 50 pl
125I.NSE 200 pl
Anti-Serum 200 pl

First Incubation
(15-30°C, 16-24 hrs)

[Second Anti-Serum 200 ;zl—l

Second Incubation
(15-30°C, 30 min)

| Centrifugation 3,000 rpm, 30 min I

l Aspiration of supernatant |

| Count (B/T %) ]

Fig. 1 Procedure for measurement of NSE.

0,2, 4,8, 16, 32, 64, 128 ng/m/

4) FEoPifk RAEEZERS): Rk 10 ml 2 0
TR 5.

2. ME#E (Fig. 1)

1) KRBz, 0~128 ng/ml D IEAE NSE &k
FRBRME L SO pul FOANS.

2) ARBRE I, 1PI-NSE ¥k 200 pl 33 & O°
NSE UMK 200 pl F*oikmL, BEfask 15~
30°C iz TI6~24Bs IR 3 5. % 7z, BIORER
&Iz 135I-NSE 5% 200 pl # Ah, total count
L35,

3) total count iRERE LIS D TR TR
2, HEHUAEEIR 200 pl % nx., BFN%15~30°C
12 CIOFEIRFE S 5.

4) 3,000rpm TI0HHBEELL, 7T A L L—
2 —EAWTEBZREL, LBHOKEESR &
BL, %KX Y Bound ZHHT 5.
BRBREOLY VK %100

total count

BY=

22 % 4 5 (1985)

Table 1 Recovery

Patient

Serum (’;‘df;‘;‘) Ca\}giﬂ:;ted M\e{z;?;ltr:ed Rec(%/vc;.ry
(ng/m/) "8 (ng/m/)  (ng/ml) 7
8Ll + 4 7.1 6.8 96
+ 8 11.1 10.5 95
+16 19.1 17.0 89
+32 35.1 33.5 95
13.2 + 4 17.2 18.5 108
+ 8 21.2 23.1 109
+12 25.2 29.7 102
+32 45.2 43.0 95
(mean: 98.5)
60-10.9
&10'4 I MiSE
50 :
40
e 307
/M
20 8.2
11.2CV (%)
10
L F T T T T T T T
03 4 & 165 32 6 18
NSE (ng/ml)

Fig. 2 Standard curve.

5) EAEdERZERI L, KintR{kH o NSE
BExfarls.

3. EREaoRREt

1) HifkokRH:

AREHEICHAV S TWD NSE Hifis o 4 £
Pe# %% 72 ®, t b aa-enolase, fp-enolase 33 L
U ar-enolase & DREGFEM ERFFT L. 20
Hifkix, aa-enolase 33 X (% pp-enolase & i%, 100
ng/ml £ CREE PO L ) - 72 53, ar-enolase
i, ¥ 36.97; (HmfES0%) DR EM R
7z,

2) fRAEMhHR

FE#E NSE %% 50 pl % Fi v T IERL L 7o F 2 dh
#ix, Fig.2 0L Tdh 5. % NSE0~128
ng/m! OLEEIZRBIT S 6 [\E0 assay {28 W T,
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TEMREU 7.7~112% Th Y, BFBR 1 E
bz,

3) [ElRER

2FEHEO Rz B1iEE v T, BEAREE © NSE
RNz, EINERZ R L 7z (Table 1). [EXRIT
89~109%, F-¥998.5% L RiFisEIE =15/,
4) TR

Table 2 Intra- and Inter-assay variation

Intra-assay variation Inter-assay variation
(n=10) (n=4)

Sample
M4SD CcV M4+SD CcV
(ng/ml) (%) (ng/ml) (%)
A 5.44+0.26 4.9 5.840.47 8.2
B 254025  10.0 2.9+40.27 9.3

C 27.8+1.79 6.4 30.6+3.1 10.2

100-

E |

g

~ 50 3

m -

2] —

Z
0 1 T T T 1
1/16 1/8 1/4 1/2 1

Dilution

Fig. 3 Dilution tests.

Fi

REORLZZ 2EBHOBEMEZ, KRG D0
ng/ml PBEEDFENRE NSE KT, 1/2~1/16 /R
LCERIEMEE, Fig.3 o2k, FAKRA»
SHE#BEIZry N TE 2.

5) HHE

Ruz3ffoe MiEEANT, F—%v b
BIVCEAZZxy MBI 2 EECHERMES
Rt L7z (Table 2). [F—% v b N O EHIREX
49~100%, B 5 * v FE ToO LRI
82~102%Th - 7z.

]
~
g8
£ 100
:‘i
>
3
'
g n=21
E y=1.0x-+3.1
g 3501 r=0.997
‘g p<0.001
<
-
g)l -
Z

#
0 . ; : :
50 100

NSE enzyme immunoassay method (ng/m/)

g. 4 Relationship between serum NSE values deter-
mined by RIA kit and EIA method.

(M+SD)
Normal control .o con .
=17 LY 7 7
p<0.001
Pheochromocytoma ce o o J Ns
(n=8) . o o .

Cushing’s syndrome
(n=7)

Primary aldosteronism
(n=10)

NSE (ng/ml)

Fig. 5 Serum NSE levels in normal controls and patients with various adrenal tumors.
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6) NSE EIA } 044

Rl—BE &4 % v M35 LU Kato 536 Lz
Enzyme Immunoassay %% iz THIE L, WHlEME
D EREI L & = 5, 1=0.997, p<0.001 &
HEFHENICE R 2 E0MERZE D & iz (Fig. 4).

4. BERERRYIRES

XL, LEBRFELTHIBREBS —NE 2
i, FREZAFHC B TR TR S 1L ie,
BEHBRES 4, 7 vy VEBRT 4, R
TN AT w VEIOLAR X UEEHITLT, R
ZEJEIE IR ML LDy BE o %, i & NSE JUE
¥ T —20°C CIR7E LTz,

1) EEEBIUVEFHEEEEEEEICE T 210
# NSE {# (Fig. 5)

E#F 1T 40 NSE fE1%, 3.5~7.6 ng/ml,
g 4SD i, 5.5+£1.3ng/ml Th - 7z, 1BEM
BafiE 8 £ TiX, 6.6~10.3 ng/ml/, 3 +SD i,
8.1+1.1 ©, EHFicKkL, AFE (p<0.001) D
BER L. 7yyv PEERTATIE, 43~
7.6 ng/ml, E#54+SD ¥, 59+1.4, 727 %ET
NVERFuEL04 Tix, 49~7.7 ng/ml, ¥
+SD %, 6.4+0.86 T, L HICEFHELOMICEH

BEPRDOENL T

om. # %

#E3k, Neuron-Specific Enolase (NSE) D il E X,

— eI I BV TRIEMFIRE T, < DM
RPLEIHATRY, NSEREROLEELLE £ h
Tz,

4+[A], NSE o radioimmunoassay 2 ® ¥ v b
LA pRE L.

) 5—F¥iF, 3o Ta=y b2 BLKY,
r-¥72=v b & & NSE i3, #iEHARICKER
HIZTEEEL TV 5,

APEROTEE, Hr ¥y T2=v FTHY,
thaa-=/)F5—%¥, b BT/ 5—¥ L DK
=ML LRT, B bar-T/ 5 —FL369%D
REWEAE L. BEHRS X CRIEEO BEME
b RIGT, BEIRERBEL L UOHRARE GHRET
REWEREB/I. ¥, A—RikickT 5, Fx

22 % 4 5 (1985)

v k& Kato & 23BH% L7- EIAY (2 X 2HEMED
FEBHIX, 1=0.997 & BiFmEQFEZR L.
AREEIC BT B2EHEH o i NSE £ M=+
SD) i, 5.5+13ng/ml TH 7. BIBEELRE
IZ BT B IfifE NSE £ (M£SD) X, 48 (5 #ifufE
T, 81+1lng/ml, 7 v v REFEE T, 5.9+
L4 ng/ml, BXOEREETVEF X T v VIE T,
6.4-0.86 ng/m/ <, $|EMEEIC B W T, EF
FHICHWUER (p<0.001) oz 7w Uiz, G0
MRz 3V T, FEE#ET i<, NSE o fF7E 28
EF S h TR V1P, M NSE oERIARME I
DNTIE, SBRELIRNT 2 TETHD

Iv. &8

ZHF NSE RIA kit o ZEBER 3 & ORI 1) B2 7
2TV, RO XD sz .

1. APEHEOFIMERS L O EIA & o HIH ik
BliFThotz.

2. APEREIC X ZEFMHEML2SD) (L, 5.5+
2.6ng/m/ TH Y, fHEMRECBNTHEO®
fEZRLT.

PDE, AREEC X 5 NSE JE i, EEE

CERThD EEXBNI.

BEAZMFHLZEEEL TLEEWELE, £HEBRFEE

B — SR ANL 2 V — 7 D KBRS A X OB

BRI EHLET.
NSE ¥ v b &S hi, RUHESEHS i R
DEERLET.

x ®

1) Rider CC, Taylor CB: Enolase isoenzymes in rat
tissue. Electrophoretic chromatographic, immuno-
logical and kinetic properties. Biochim Biophys
Acta 365: 285-300, 1974

2) Flecher L, Rider CC, Taylor CB: Enolase isozymes
III. Chromatographic and immunological char-
acteristics of rat brain enolase. Biochim Biophys
Acta 452: 245-252, 1976

3) Kato K, Okagawa Y, Suzuki F, et al: Immunoassay
of human muscle enolase subunit in serum: A novel
marker antigen for muscle disease. Clin Chim Acta
131: 75-85, 1983

Presented by Medical*Online



Radioimmunoassay |z % Neuron Specific Enolase (NSE) Hll7E > #0972 & N EEFR AT 549

4) Marangos PJ, Schmechel D, Parma AM, et al:
Measurement of Neuronspecific (NSE) and Non-
neuronal (NNE) isoenzymes of enolase in rat,
monkey and human nervous tissue. J Neurochem
33: 319-329, 1979

S) Kato K, Asai R, Shimizu A, et al: Immunoassay of
three enolase isozymes in human serum and in
blood cells. Clinica Chimica Acta 127: 353-363,
1983

6) Ishiguro Y, Kato K, Ito T, et al: Nervous system-
specific enolase in serum as a marker for neuro-
blastoma. Pediatrics 72: 696-700, 1983

7) Mokuro K, Kato K, Kawai K, et al: Neuron-
specific enolase and S-100 protein levels in cerebro-
spinal fluid of patients with various neurological
diseases. J Neurol Sci 60: 443-451, 1983

8) Ariyoshi Y, Kato K, Ishiguro Y, et al: Evaluation
of serum neuron-specific enolase as a Tumor marker
for carcinoma of the lung. Gann 74: 219-225, 1983

9) Printz RA, Marangos PJ: Use of neuron-specific
enolase as a serum marker for neuroendocrine
neoplasms. Surgery 92: 887-889, 1982

10) BWOET, MR, RIRBUE i NOWERC
i} % Neuron Specific Enolase. H A WEE 60:
582, 1984

11) MG« =2 —u iR Mz 5 —¥. BEHAE
ik BEFE 29: 1101-1116, 1984

12) Ishiguro Y, Kato K, Ito T, et al: Determination of
three enolase isozymes and S-100 protein in various
tumors in children. Cancer Research 43: 6080-
6084, 1983

Presented by Medical*Online



	0545
	0546
	0547
	0548
	0549



