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e NET I5—¥® /) 7 0F—ILHHEDOIESR & enzyme
immunoassay IZ & 5 MiERRIT I 5 — B HEHAIE

HERFERFRE AN (58 FEEAZD
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® B

e t BT 35— ¥ (P-amylase) €/ 70—
F UK E b P-amylase 2%t L TR TEREMNIC
#EA L, P-amylase DERBEIZ T TR T XTOE
DEIEES L, AT/ 70—+ AHEEE W en-
zyme immunoassay (EIA) & TR 7 P-amyl-
ase DREEN & BRUKENE TRD 12 P-amylase ®
BREMR, SVEBEEER L, EIA kick 3@
WHRA4TZDME P-amylase 13, 92.1+24.3ng
/ml (meanxSD) T&k -7z, IM#& P-amylase {#
REERREETRLMREER LML, AK
tEREETRERCEBBE TH - 1o, ERERETIIE
HEARLTIE P-amylase BREBEERL, 1 X
) MKEHRRRCRBEE R L, A EIA #R&
YRR OB LA BEEE T OMEIER TS -
1o

# B

b Da -7 5 - CRIBRKIEICBT BNF
HEBOEV P77 I5—FA vy -ttt 38
DRV Y0 5, HHR (KHE, P-amylase)
EFEFHR (KRR, S-amylase) O 2FEHEO 7
I5—HipHEsn B, BRAFETIET ¥ 5—
T A VA LDOENEE THET X, KBTI 2
EOBERDBB LN B0, BIESIEETHREBS
DIHBHEET 2 RL LD S, BRREE L TIR—
BicAVWShTWEYL, =4, 7I5—¥f ey —
ERVAHEIEECEKFE (W1 M) T P-am-
ylase & S-amylase OiEHERE. (P/S ) 2BHT
50, BERVOhTOANEHKDT I 7 —€4
e tE# -3 S-amylase DA ICHERAL SDOTIRE
{, P-amylase kL T& % OEMEH20% % 4

5T Lh o, IEHEMICRIFZY,

P-amylase & S-amylase T3, 7 ¥/ BEH®
HEESMEGEUL TV B8, STHBELU/NELS
YebEy—ixd 2R TR, 9FR, S8
/A, carbohydrate &H®, peptide map‘®*® trans-
glycosylation iEH I EBEKL BT EH S, P-am-
ylase & S-amylase 2BHITE 3HRRER L HELE
TE5LHERENDB, EFEE/ 70— AHIERERAE
BREREH, 7TIS-€¥RWTEE, 7 0—-F &k
SIEMEINB LS IR, KFRTIRE b P-
amylase ICHFRHICHEET ST/, 70—+ AHE
(LIF P-Hidk) %2/E®IL, o P-Hilk:2H VT P-
amylase IR EIA ®2HMR L LOTE+OHEH
M2 RRE L 7,

MR EFE

1. %

Fi20—5%% (FHOERS5.6) DRER AT
% (31028, Rk145%) LRMRER14FB LR
B EBERER DM E I E T BRI
#1538 (AIKILAERI236, FERIKALFERB0HD), M2
WIED 3 B, BERRIES O fl, @MW R2E #1265
GBHTEFITIR, FEBTIEFATH), BRFRURELE
LIS WEERIRIEFI16861 (1 v = ) v IEIREMBERK
TEBI51F, 1 v 2 ) VRGHBRFEMITH) 08
BEENEERARE L,

2. HE

1) £} P-amylase £/ 7 u—+ ik (P-$i
%) D8y

E b P-amylase (& Matsuura SO K EICHEL T
ErFBL ORBL Y, B8 P-amylase E%5BO
Freund complete adjuvant ZB& L, ## BALB
SeRYVARMHETE I 6ERBE L, RFETY XD
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AL, =9 2D feeder HIfIE L TR Y v/ o@l
REAV, BEHTIC I zo—<#id (BALB/c <
o ZEFMGHK P3-Ag8-U L Bk) £ERL I,
A~ DK% 35% polyethylene glycol (PEG)
# T i hypoxanthine-aminopritene-thimidine
(HAT) oo L, MAMREERL, CO
At&HIRaD S bk b P-amylase €/ 7 9 —F Vi
ik (P-HUE) 2R T 229247 F— <K
B % #® L, enzyme-linked immunosorbant
assay (ELISA) Zick W EEAPEE SN IH
KD 70— = v 7F2{7HE - Y b b oMK
BEHEYE BALB c =7 20BERICEHL, =7 A
ITKBOD PR LS &, Kb S TaTA VAR S
LERWT PHEEBRLLY, BohldikoX
S AR U 7AER, P-amylase icxtL W4 HE
28T 55 S-amylase L2 EAERZXULL W
fitk (3B7) 2#<%4 7 o7L— MiCBIMLL, P-
amylase & DEEAHRES B\ DY S-amylase & DX
UGB onbitk (TF8) 2EBIVAL L E
1A AWML L1

2) t + P-amylase fHORIE

<9 AHRKD P-ikEEBELLI v 707 L~
P A EIREERE B L0 1%EMET LT Y Y
(BSA) 8% ) vEEHA200 11, P-amylase HRHE
% (0-1,000ng/ mbD Fr3KRMORE20u1 2MA
fo TL— FERBBIL, 37°CT I RRHUGEH1,
WIS LA TS [Br 3 L, BEiET 5 Blgt#E, 4+
b7z =V T L v EEEERICER{LKEKEMA
EBE®HI00 ] 2MA, ANFESROu! TRIGAX &L
EHk, BAEEII=HME Sjeia t—+ Y —¥—E
R-8000% B\ THEA92 nm TRIE L 72, #fEho P-
amylase i3, 10—1,000 ng/m! O#EHE P-amylase
p offihh B EERED SR, JIERTNTLE
BEEL, 2OWHEEEHIEME Ui, RIEHH %
Z 5Ky v REWERICTRREK, AEL

#7 1 5 — ¥JEM 2 Phadebas amylase test (7
15-¥7 X A ; HFEME) THAVCTHAEL.
Somogyi units (SU) ,100m1 TR L 2%,

TIF3—HTAVHFA s, TTRRELCEES
Y72 YT S KA VERRERE L 3 2BRIKEEIC
oNML, 2-FEBRREEZMALTTA V¥M A
B2 R IH%, densitometory KL DT A V¥4
LD P/SHEBEML, P-amylase i&E % H#EHIC
Kt, EDLE, TIF—€T AV FA LEHIERKI
EERE XY, BEBAOBEEEL SRBMloEEE~
EMER Amylase-1, Amylase-2, DT & B L
1=, ZOHAETI}H, Amylase-1, 2, 4, 6 P-am-

(2)

ylase, Amylase-3, 5, 7 i3 S-amylase T& %,

b)Y U, EIAkt (IFFA1a ) TV
MEIA /M RBIHK) 2 H VT one step sandwich
method I2& % EIA &ICTHRIE L 72", Pancreatic
secretory trypsin inhibitor (PSTI) &, radio-
immunoassay kit (PSTI ¥ 2 b ; HEHEREK) %
Auvt, “HksETRiEL 27

3. HEtus

BonrHRIEEBELEERE (meantSE)
TRL, Hat¥ERMER, Student's ttest 20T
frisv, P<O.05%FEE L7

= R

1. $it b P-amylase €/ 7 o—+ btk (P-#i
&) DRt

Sy b, TUR, ELEy FBLUAXOMHET
5— €% PHEEACTHELL, ChoDEBD
75— ¥MEE®IIS » 12,830, v 22,450,
WE Y 23108 X1 X910 SU/100m] Td - 7225,
FETOREMIITNTOng/ ml &ELTHONT,
60,000 SU,/100m! O &% R T ERIZHER 7 »
b D & AT P-amylase DHREEHERMT S
CENTENM T, ok MER S-amylase HR
# (850 SU./100mD &, A&ETIE5.0ng,/ /ml &#l
E&h, FREAWL P-Hikid, S-amylase &id
EAERIRIEL M1 (Fig. Do
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Fig. 1 P-amylase standard curve (@ —@), di-
lution curves of serum (O—0O) and uri-
ne (X —X) from a patient with acute
pancreatitis, and cross-reactivity of
anti-human P-amylase monoclonal
antibody with S-amylase (A — A).

The data are presented in semi-log plot.

73

— YRERIE#EA300.5 SU/100m1, SfEiEH»



30ng/ mliCBBEHEHFERLAE PR P-amyl-
ase 242 DBED P-{iik (0 ~200ug protein/
ml) &37TCTIHRBIES G- %, BEEHEGE
EEERIE L 2o P-HUERMIZL Y P-amylase @
SeReE IS BEREN KT L, P-$i{#200 1 g pro-
tein,/ ml &MT P-amylase & 134.2 ng,'ml
1278 o fods, BERTEMER P-IifdkRmt & T BED
ETLARS k-1 (Fig. Do
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Fig. 2 Change of total amylase activity deter-
mined by Phadebas amylase test (O—
O) and P-amylase levels determined
by EIA (@~ @) after incubation with
various concentrations of anti-human
P-amylase monoclonal antibody at 37

°C for 60 min.

E NRESBCTHRET S L, 7315 —YBRERED
BETIFETLT, P-amylase REFEHESBET L &
(Fig. 3)o AMEFRTRIMRELBEICD T
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Fig. 3 Effect of storage at 56°C on immunolo-
gic and enzymatic activities in urine.
Human urine was incubated at 56°C for
48 hours. After various periods of incu-
bation, immuno- (@ - @) and enzyme-
activities (O - ) were determined by
EIA and Phadebas amylase test, respec-
tively

MR RBEDMNELRIFT S &, post-secretory
modification 2 & D ESivkE) b P-amylase D dis}
@rgEhaLHcEmsent, 7315 -¥REFT
ICEALD S L, P-amylase it 6 &L L &
otz (Fig. 4)s
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Fig. 4 Effect of storage at 56°C on immunolo-
gic and enzymatic activities of amylase
in serum from a patient with acute pan-
creatitis. Serum was incubated at 37°C
up to 4days. Electrophoretic analysis
was performed (upper panel), and im-
munologic (O~0O) and enzymatic ac-
tivities (@ — @) (lower panel) were de-
termined after various periods of incu-
bation. Incubation period : 1 =without
preincubation, 2 = 2days, 3 = Jdays,
4 = 4days.

2. EIA &ic X 51 P-amylase ##IEDPHH
#
(1) & EIA ot

& EIA ROEEHEE Fig. 1 KRT &<, P-
amylase f10—1000 ng/ml PHEHTRIF L HEBR
JISHBI AR LT, BIBERED P-amylase BRIEN
EEHEI3.2-8.1% (n=10) & BIFT, BEESE
L - imsB oo,



0.1% BSA 8F ) "BEHB TREFRL 24
BREEOMES L CROFRENE 3 iRt &
SEfTTH - o (Fig. Do P-amylase @HE - o -

SRED 3 EOMEREKEE T 0 ZI10EHE L -BoD
RIENZEEFRE34.9-5.9%, RIEREEHREILT.5—
9.4% & RIF R BRMENSF SN/ (Table Do

Table 1 Reproducibility of serum pancreatic amylase by enzyme immunoassay
Within-assay Between-assay
1 2 3 1 2 3
Determinations 10 10 10 10 10 10
Mean (ng/ml) 33.1 54.1 703.3 38.2 59.5 728.8
S. D. 1.8 3.2 345 3.6 5.5 54.7
C.V. (%) 5.4 5.9 4.9 94 9.2 7.5

(2) BRk®iEE EIA o8k

2 OMAEORE, R0BMEEXBEWT, EIA T
k¥ i P-amylase DREEH (Y) L UEXKE
AETR®: P-amylase OBERESE (X) REERLE
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Fig. 5 Correlation between P-amylase activity obtained by the electrophoretic (X) and P-amylase
level obtained by enzyme immunoassay method (Y) in sera (left) and urine (right).

(3) BEHRAIBIT ZME P-amylase &
RERA4TEDOMHE P-amylase B ERAHL,
ZDOEHEMEIZ, 92.1%£24.3ng/ml (mean=*SD)

T, meant2SD 2EHEME L 7 % LM P-amylase
EDEHEPH343.5-140.T ng/ml & 78 - 7z (Table
2)o

Table 2 Serum pancreatic amylase level in normal subjects.

Sex Number Age Pancreatic amylase
(years old) level (ng/ml)
Male 102 31.5£55 92.7%+31.5
Female 145 32.2%+9.3 91.7£19.2
Total 247 32.0£8.7 92.1+24.3

Results shown are mean £ SD.

(4)



3. e oKBICBIT 5[E P-amylase {#
(1) KRR
SHMRER T, ME P-amylase it 25 F8H

HEMERL, 0P 132486.31628.4 ng./m!
(760 -7306 ng./ml) T#&h -1 (Fig. 6)o
MRS O P-amylase {#1391.2+16.0
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Fig. 6 Serum P-amylase levels determined by EIA in patients with pancreatic diseases and chronic

renal {ailure.

ng/ml TRERA L EEENSE, - 1205, 1BIERELR
ERZRIKILBE L IELIREB T 5 &, ATE QI
P-amylase {#1342.9+t9.5ng/ml, #%#& T13128.3
+25.4ng,/ml T, LRK(MABEDMF P-amylase fE
i3, FEAIKILERE I BERAICEAERICEETS -
f (Fig. 6), 1@HAK(LBERRIER 065.2% (15.723)
FEFE@ATR 43.5ng/ml) LITOE@EERL 2
B8, ABMIEAIK LIRS TEFE FTRUT OEEEZR
L1-01323.3% (7,730) DAHT, 23.3% (7.730) &
WHCIER ERR (140.7ng/mD RlEOEEERL 72,
BHEERSERIC BV TIMFE P-amylase & + ) 7
Y VBREENEENEEEL TV (Y=0.73X-3.7,
r=0.89),

KR EliTs e SIEFIOMAE P-amylase I
2FA EIA EORIERE (10ng./ml) LUTOEME
%xL7: (Fig. 6)o

BWRER OMAF P-amylase fE3118.3+24.8 ng/
ml TREACH~ERC&EER L (Fig. 6)

(2) FEREKSE

BB R AEFI1266 D M17E P-amylase {13230.5

+94ng/ml LBEBALEXBEELRETH > 7,

FIER OME P-amylase f#l13239.4+8.7 ng./ml
(n=19), FEBTIEF OILHE P-amylase E13213.9%
188 ng/ml (n=47) &, ThFH@BERAD 25
PLEEBREEEERLLY, SFoFERICK 5 MHE
P-amylase EOHFERELBBDUH» -7z (Fig.
6)o

BEA2E LS VEERREF168F D M#EP-amylase
f#1381.2%£2.7ng/ ml T, BERACK~AERICE
FlTuwhke 1 v 2y AMRFEHERHRES (DDM)
IoPR 3 & [i& P-amylase {1369.4£7.9 ng/ml (n=
1) T, RESABLTA ¥ 2 VIERESERRIE
#i (NIDDM ; 82.5+2.9ng/ml, n=151) Tk,
HEICEETH -1, 1 ¥R Y VBB OBERKIES
DI P-amylase {#i370.1%4.8 ng/ml (n=37)
T, BHE#E (84.613.5ng,/ml, n=66) ®&OIM
B TR X 3745 (81.1x4.8ng,/ml, n=65) %
T TV AERRIERNIC N, BRICEETS - 1o
SRBER 2~ b o—-VIRETHET 5 &, F
BS2180 mg,/100ml & %\ i3 HbA. 27.0% DE D
iM% P-amylase {3 € ¥ 472.8£5.6 ng/ ml, 75.
3+5.6ng/ml T, FBS<180 mg, 100ml & % Wi

(5)



HbA. <7.0% D8 (£hZ087.5x50ng./ml, 92.

6*x4.7ng/ml) ICH~NFHEEMTH - 72 (Table

3), BEEIRIFFN6SHIDOME P-amylase i3 ME +

W7y AEEHEERIEEBERL (Y=053X+19.
1, r=0.73),

Table 3 Serum pancreatic amylase level in patients with diabetes mellitus

Number of Serum-p_e’mcreatic
A - patients amylase level (ng/ml)
Normal subjects o 247 92.1£1.5
Diabetes mellitus (total) 168 81.2%2.7
Type:
insulin dependent (IDDM) 17 69.4x7.9*
non-insulin dependent (NIDDM) 151 82.5+2.9
Treatment:
diet 66 84.6+3.5
oral hypoglycemic agent 65 81.1+4.8
insulin 37 70.1+4.8*
Duration:
<5 years 11 91.8+5.6
2 5 years 127 79.4%2.9*
Condition:

a) Fasting blood glucose

<180 mg,/100m] 104 87.5%5.0

=180 mg.~100m! 64 72.8x5.6*
b) HbA.

<7.0% 62 92.6+4.7

27.0% 106 75.3%+5.6*

Data shown are mean * SE.

#¥Significant difference versus normal subjects : P<<0.05.
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EIA ERIBELSURRESEN, BRIENBERT
REBL LI EHRETRRBEBONEERS, ¢
TIREEIVE PEE~— 7 — B EDREICHA S
hTWw3, BRRBODFTE Y Ty W& Y—F
W EIA EHHERINTE D, HicHKERMELE L
BHRRCENEROLE, BRBECE AT
TV3, XHATIR, P-HEOKHEL e FEEPOD
P-amylase O RFEFENRE R L L T P-amylase
EIA EOBKRE L L TOFRGEREITL 1,

P-Hukid, b bOAOHABMO T L 7 — HioH
LTREIEXHIGEREEbL-T2L, F/ob S
amylase KL THIREAERIRIEEED L -

clEm S, KETHVE P-HifkiR, £ b P-am-
ylase KX L TR THRAR OBV A TH S LER
%

P-fitk& P-amylase 2GS ¥ 5 &, HREHEY

BRD LN, BRESG P-RARNBLEELE

(6)

{LEEDBBEh > EM DS, PHifkid P-amylase
OBREMMAULIA OBELIEET 2 LHRIE L 5,
L LD SEAEO P-amylase fi&iEHEIIR 7 15—
CREREME—HBLTETFT LA L, S, EIA KT
b P-amylase £ EBICHIE T 2 ICIRERFICER
L, REZEBUZERICKEL D, HERMBELRD
BLAEDLTRESEN,

A hD a-7 3 3 — €& post-secretory modifi-
cation 2%, —2DT7 A4 VHF A s SBBEUANE
BEORVTA V¥ ahfEon TV 9%, HiBl
T2 ESBEORBIIIMFKRL, 717 - EORRE
HH—F ThHtL P-amylase DRIFEH S —ETH -
flED D, P-fulkid P-amylase D E53 T T
BAIRTOBRNEEERTHEEA D, - T
post-secretory modification %%}, BX k¥ Lo
TA VYL L8~V 53 P-amylase » S-amy-
lase LEH[ETELVREIZE VTS, P-amylase
ZAFRICRETEELEL B,

Mifflin 5, Gerber 5’, Hiroishi 5%,



FhEhfit b S-amylase €/ 7 o —F Lk % Al
W7 P-amylase RIEZEE®ME L TV 3, Thid S-
amylase KHENICEATIE/ 70— F LK%
AOTEFRETOD S-amylase ZHREREL, £0
BT IMRENERET S5 LIiICL D P-amylase
DOBERIEN AR 3 P-amylase iEMHBHERMEETH
3, WFRHEBRKEEL S v Y - & ESVRIM
MEHTEIEMNRENTVLED, S-amylase & D
HeticHESRENTVE, —7, KFETHVE
P-fifkis, t b P-amylase iICx 9 248 RHIL €/
so—F+ AP THY, RIEDD P-amylase % B
HEST AT ENTE, P-amylase KT 2RE LR
T, BELHENEHRTH >, Lo bBXRkEE
TR M S IRP D P-amylase BREH &
EIA £TKkp - GEFtEuElEtEaL Tt b,
EIA OFFEHMHELD Silz,

A EIA H#ic 8 3 RIERL S Il E M ZE S R
2EHICI0%LITTHhY, BEHRIRIFTH >, M
BB L UROFRR I, BEEMREFLITTHY, &
BEREOFRMUECS AL TE S I EHEHD
o, £0 L, P-fifkidke b S-amylase XL T
BEAERIRIBE RS T2 L, #HIT P-amyl-
ase DESFE I TIEL TXTD P-amylase Ddf 5
e bEEAL, BREBETIIYUTHRED P-amyl-
ase bHIET &I, - THEELHVWS L, BrOJH
HTRAETIEERYS T ¢ 5 -FlETH” ™, S
amylase DREEEF 1} 5 2 &2 { IEHIC P-amyl-
ase ¥METE, &7 I 7 —CYMIELKKEICL S &
DOOELELMTE 5,

SHERTIE, FE P-amylase I3 2FIERLE
2RI, BWRHERRIER, P-amylase 3EBIC
FWHL ER (EEERO15-226%8) 2RL 1k 2U&E
IETL, 5 -6 HRICBEFERIETEI 0™,
SHEPESIC BT B HE P-amylase fERIE (3RS REE
BN REficos, BHNERAMENS2LEZON
5, —%, BREKBETE, 75— EEHMNERL
Lic bERRERIOBLNL SE, EOTA VY
A by — v TRMEREZHTEEIEH ST,
SRR RITE® 5 HLBETIRIDHE P-amylase EDH]
ER T TR BRABEICLET I 5 —ET 4 v FA
LDHFIRIE ST 2LENSD 5,

B IERKILER OMAE P-amylase fHix, EFEA
D& P-amylase it LNEFRERERED SN H -
fobs, M P-amylase EMEFEHLIT OKES 5
WIIEFEBEL Lo SE £ R4 REFERIN46.7%H D,
BLcHEshTOWAMENY 7Y VEORERWEIZ
REILTH - 1o —HRUAIKILERR TI1365.2% DIE

(7)

Pl P-amylase IR EMEZ RL, TO¥Y
b EAKERRIT AN EILBEr -/, 2DLSHR
ShElOBHEEE R, LKL RERI LS, KK
Aoy E B E RSN ER H THW#E P-amylase
EHR b Y 7Y AMESEYREBEERT I LEY SN
Lo e Bl T3,

BALT LI T ¥ 5 — EiEEL ST, LhbE
DT IFT—HTA I/ HFAL by - RIEHTHEE
BRSO TV B, GO THEH DI HD
H ST, 0% LOIERFD P-amylase D RH SE
ZRLTED, IME P-amylase % REHE O NI
RVCBBICIIRBREICHE T 2081 H 5,

BERIRNIEF DM P-amylase i3, 1DDM, 1~
2 BB BLIUOMEo v Fo - L ABBETIRZN
ZH NIDDM, JE1 v 2 ) VBB LU v o —
WERHFBICHNAERICEM TS - 12 BRIBER T
40-73%ic, IDDM icBB3 &73-80% & &5 I B
AN BIERTAAH LTV B I MG shTY
358, L bMREsEVIERP, 3yt -
ARIER, 3V EEIFORBREEAL, 12
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Characteristics of a monoclonal antibody for human pancreatic amylase
and clinical evaluation of the enzyme immunoassay for human

pancreatic amylase in serum and urine
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(Director : Prof: Masato Kasuga)

ABSTRACT

The usefulness of the determination of pancreatic amylase (P-amylase) level in serum and
urine was investigated by enzyme immunoassay (EIA) using a monoclonal antibody against
human P-amylase.

The monoclonal antibody used in this study was highly specific for human P-amylase and
cross reacted negligibly with human salivary amylase (S-amylase). This monoclonal antibody
bound to both the major and minor P-type isoenzymes that appeared due to post-secretory
modification, indicating that all of P-amylase can be measured by EIA using this monoclonal
antibody.

The results obtained by EIA method correlated well with those obtained by electrophoretic
method. Serum P-amylase levels in 247 normal subjects were 92.1 £24.3 ng,/ml (mean £SD).
Serum P-amylase levels were greatly elevated in all patients with acute pancreatitis. On the
other hand, serum P-amylase levels in patients with chronic calcified pancreatitis were signifi-
cantly low compared with those in patients with chronic non-calcified pancreatitis. Serum
P-amylase levels in patients with chronic renal failure were significantly elevated compared
with those in normal subjects and serum P-amylase levels in patients with insulin-dependent
diabetes mellitus were significantly low. The EIA method described herein is useful for the
direct and accurate determination of human P-amylase in serum and urine, indicating that
EIA is helpful for diagnosing pancreatic exocrine insufficiency as well as acute pancreatitis.
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