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Glucagon Radioimmunoassay by Using Anti-Pancreatic Glucagon 19-29
Sera: Evaluation of a New Commercial Kit (Dainabot)
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L xC®Ic

1923, Kimball & Murlin® 2 & > T % =
h o LEWE L L THE S hiz glucagon i3,
19554 Staub 52 33 L {019564E Bromer 5% (2 L&
D, FhEhERILSNLEBERRE S T2,
—J5, 1964 4£ Makman & Sutherland? {2X 9,
BETBRHEET VD SRR PEET S
wERAREN, RETEE L Z R glucagon B &
Ut gut glucagon & LTRAENATWS. b FEKH
M D fE glucagon 72iF & RACHIE 3 5 FH ik
1%, 19594 Unger 59 73 radioimmunoassay (RIA)
PEATHZLICE o THERE LA, KT
TH 97T ERBELOZ A & LTHERICE Y #E
& LEENTD, —RERERE, ZRUEERRB
5123 1F 5 B glucagon S INENREIE, WiksEA & 2>
lz&h->25H5%5. LL, ZhbHERELTE
CBONENEZRICBWNCOXARETHY, BE

* BEKFESHEZ IR

*» BEGREREENE
. BERLFRET VA A )T v A REE
ZH 5546 424 H
EikfaZft S54£ 1086 H
BIRIEERSE | BEREKFIER 36-1 (B 683)
BERKZEEERE=NE
AR OB R

DEETERT3-®IZE, +oEBIhk, &
HEOHWHESX vy hoREISETLS.

LSEIZEESIZ, ¥4 +-Fy b RIFERL VI
B glucagonl9-29 4 BHi{k (OAL-12320) % Fv~ 7z
RIA |z X 3 I # & glucagon JfIE X » b DIE it &
51, BEFORMETR, RISV LDk
BREEMARETS.

IL. B E A&

1. ¥y FOAR

A% v b (100 8 & FH) © A& i 1*]-gluca-
gonl9-29 ¥xy% (125]-glucagon & benzamidine % &
¥p borate buffer, HfitsE 180~240 mCi/mg, #&
Wt 1 pCi BAF) 10.5 ml, £2%E glucagon [
(0, 50, 100, 200, 400, 800, I3 X Ut 1,600 pg/m/) %%
0.5ml, $i7 %7 B glucagon®~29 FRT (M FHHE
& (OAL-12320, BH&EEHI15T7 %) 31ml, HIKRE
7-globulin ¥ ¥ MEYARR GE—HLK) 31 m/ X Y7z
5.

2. RIEHRE

a) ARRE (F7z2Hl, EF4mmxEs104
mm) (2R ME IR ME 2 £ £h 0.1 ml
FoANS.

Key words: glucagon, radioimmunoassay
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b) FBREITHK glucagon HL{EAK & 0.3m/
Fomz, BRL, 4°C THEE S 5 (pre-incu-
bation).

c) 2HEREIT 12]-glucagon ik & 0.1m/ ¥
A, BB, 4°C THRET 5 (first incuta-
tion).

d) 2RREICHE_FERKEZ 0.3ml Fox,
BAIRED L, 4°C T—EHRMET 3 (second
incubation).

e) 2RBRE %L 3,000 rpm TIO0HHEILL, #
FHET, PUEL A L7z Pl-glucagon %, ifihE
B 125]-glucagon L 7 B+ 5.

f) vzpBlp-vvFrL—varvhv s 2—T,
ZHBRE O HE B) 2WET 5.

g) fREMED B/T% X D REMMEAERL,
kD B/TY% XY glucagon j#EE (IRG) 3k 5.

3. D

M insulin (IRD) Z=#HiffEick 3 RIA %

I (Dainabot), [fi ¥ autoanalyzer i, Ifi#* GOT,
GPT 3 UV ki X D 2R EHRRIE L7z, Trasylol
5,000 U/ml iZANf =tk v, 10% L-7 ¥ =
UIERIEIHETREL Y zhEhfifis .

BEERER, RFa—F o OtF2 2
Wi,

. % &

ERERIEIR, FTRB I U—ERE TR TNER
HERBDIERERAN GFEE11~T25%) 8641 (547
7, %&394), AFI Ky 7 TRRAISN748~555%D
—RMERR A BLFE RIF 2245 (B 1745, % S, Muifese
{LFHItRE, IEESE, FERS TS hak
FFR1061 (55 6 17, # 4 fl), 1BMEATS 21 4] (5513
B, &8, 72— HERFR 106 (Box), i
BELE T (Bod), FAEERIE 2 F (koR),
1BHERER 30 (B 161, % 24), BEEMHITE2 5
FEoH), 412 )—=28l(BoR), FEAN
SUHERERRTE TRWT L 7o RIRAEAEE 10451 (55 8 431,
=z 26, FeRMETEEMZ O LIELRF] (5 9 F,
Z3PD, 7y vy SRFB IV SLE D7 ¥sE
[l betamethasone 5 mg/ALL L2 AR o> & L =

18 % 4 2 (1981)

anFas FERUET G (B34, 44, K3
PR IRARBERE R T E 3 1 (R &), & 197 &t
HL L.

Iv. # X

1. BERME

First incubation # 1~5 H & L7z OEUER 1
i L7z (Fig. 1). Bo%ix 1 H21%, 2 H28%,
3H 30%, 4 H27%, 5 H28% T&® Y, 3 HOIE
YR AT I IE~, glucagon JREE 100 pg/m/ LATF
DOREBNPEETH Y, L first incubation &
SEHEWL4HE L.

Z OB, & Hiz®l-glucagon FHR DRI &
FRENRERE, 3,248 X UM48EEf% & L7ciEDiE
Y AR & te# L 72 (Fig. 2). Glucagon J#EE 100
pg/ml AT TORBHROMEIL, 3 K &FMO
LENRELAMTHY, pre-incubation % 3 B[
L L7z. Second incubation |, &5 F—B%&K &
L7z,

2. EHMR

EHEfh#RIT glucagon JEEF 50 pg/m/ A5 1,600
pg/ml O THREE ¢ sigmoid curve & X (Fig. 3)

agon-1251/Total plucagon-1251 (%)

0——0 3days
4 A——a sdays
®-~~-0 2days
O====0 4days
4 e——e aday

Bound glucs

Unlabelled glucagon (pg/m/)

Fig. 1 Effect of first incubation times on standard
curves. (Incubation temperature 4°C, second
incubation time a day)
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Glucagon radioimmunoassay kit (Dainabot) o £E#4), EEKAYMR ST 535

)

23] (

n-1%31 Total glucagon

ap

Bound plucago

Unlabelled glucagon (pg/m/)

Fig. 2 Effect of delayed addition of 125I-glucagon on

standard curves. (First incubation for 3 days,

second incubation for a day, incubation
temperature 4°C)

0 pg/ml/ fi& 50 pg/ml f, 3 X U 50 pg/ml KL
100 pg/m!/ £ TD BY% iz hFhEEZE (p<0.05)
RO,

3. THIRh#ER

IRG 23% L Zh 390, 895, 33 X (X 1,120 pg/ml
LEMEERLETAE = (0.5 g/ke) AEDEE
PRI B L % glucagon free i TR L,
assay RICHIM L TRO7-F W ih #2132, 50 pg/m/
75 1,600 pg/m! DT, BB L L RL
AT L7z (Fig. 3).

4. BRI

N— assay N CEH IRG 23, 70, 168 35 Xk ¢
335 pg/ml OIfE % 4 AT ORIE L0 £ 8%
¥z, #hEh 6,8 BLU 4%, T 6.0+1.6%
T - 7= (Table 1).

Rz 57z assay [ G, ¥ IRG 23 200, 270 3
L0V 500 pg/ml DifiiE% 8 E#E YR L THIE LK
EEXOEBHREIENRENRT, 68X U10%, FE
¥ 7.74+£1.7% T o7z (Table 1),

5. [ENRE

IRG 84 pg/m! D& A MAfEIC 62.5, 125, 250,

304 Sa

"Bound glucagon-1251/Total glucagon-12°1 (%)

0---0
a---a 3 dilution curves
o---o
10 .
e——=  standard curve (mean-SD)
0 J T T T e TSiaad
50 100 200 400 800 1600

Unlabelled glucagon (pg/m/)

Fig. 3 Representative standard curve and dilution
curves.

Table 1 Reproducibility (*mean+SD of duplicate

determination).
IRG

Sample pg/ml % C.V.
Within assay (N=4)

A 70+ 4 6

B 168+ 14 8

C 335+13 4
Between assay (N=8)

D 200+14 7

E 270+ 16 6

F 500+ 50 10

500 3 X O 1,000 pg/m/ @ glucagon ML= D
DEBIEL LT, ZhZFh3E&Fo%k assay R T
HIE L, RDEIRRITZNZEN STL£20%, 122+
34%, 93+19%, 1124:149% B X 124+7%, £
1104+27% Tdh o7z,

6. RYREBREIICKkZREMEE DLLE

KBREICH 7 2 (B 14 mmX & & 104 mm)
HBHZVWIEAY =F LR (HRERE, BEE
14 mm x i £83 mm) 2 A L 7c 5& DR REMAR
F Bk L7 (Fig. 4). 2 >OEEMBITFETETS,

Presented by Medical*Online



536 ®E ¥

01351 ()

-5 Total glucago

} Poly-tubes (mean £ SD)

Bound glucagor

} Glass tubes (mean -+ SD)

T T
0 ND 50 100 200 400 800 1600

Unlabelled glucagon (pg/mf)

Fig. 4 Comparison of the standard curve obtained
from using poly-tubes and glass-tubes.

glucagon JEEEAS100 pg/mi DL LD & XS AT

BEL72. 7 2ARBRELFERAL TV 24 assay %
TOHIEME (v) A 65~920 pg/ml T b - 7= M 22
%, RVRAREEHACTEENEL ), WH
gLz L &, EREMRIZ y=0.68x+22, fHEE
R¥+097 ThH Yy, XY RRELAWRAEMEZ

AT v A RTORMEMEL Y KB0%EETH -7z,

7. FRmEH

Bl i SREED & 14 & 37°C, =& (22°C)
BXUKkAH (0°C) L L, £hEh Trasylol (500
U/ml) ZiRMULTzREE, ®MLAEA o7k L DRl
EMEIC>WTHRE L7z (Fig. 5). $iuf% fujg 2 37°C
IZfk S Trasylol % ¥R N L 725 o 72K, IRG (33
WL, ROLBEDICmEIEE LRE L EiCk~,
2 R CHY 30% BT L 7z. Trasylol L,
FiRd 5 VKK PICRTIIROLELEIEEE T
DRI 6 BEFEILAN ThH T, HIBRECELER
otz

AWFZECix, RMBEHIC Trasylol #i1%, X
KPR DS 3 BEREIDAPIC ML 408 L, deep freezer
NTHREREL, 37 AURNCERTHEL LAE
FBz izl

8. ReE

e R A86f T DZERER: IRG 1% 25~122 (62+

18 % 4 5 (1981)

o AR e e o e e o il
A--a--8 a a a a
100

IRG Activity (%)

Time  (hours)

Fig. 5 Change of IRG Activity in human plasma with
or without peptidase inhibitor (Trasylol) at
different temperature. (@: 37°C, O: room
temperature, A: 0°C, —-: without Trasylol,
- - -: with Trasylol)

35) pg/ml T, 3, MBICX 5EERD RN o7,
BERABFRS V74 7 2HII2BNT, KiFE
FEHEEIRAE TR 8 R X 0 2P 2 BpiE, 300fEiC
Bt LRIE L IRG 13, AEOELE RS T,
TEHREUT 5% BIX U % TH o7z,

REHRRA (11~723%) 86f D ZEfERE IRG (3162 +
35pg/ml TH oz,

AEI Ry 7 D% LIz 17 ] (48~555%) i
50 g 7 K pEAR 2T L, MEHRSEFRME
B2 L7360 IRG 13, ZEfgRF 96+2 pg/ml T,
6043 L OO0 I B IK THmZz: Lz, SERA
9 FIR UERIRE 5 FloZEfERs IRG 13, £h ¥
110446 ZOF 111415 pg/ml T, 7 F v fEAT
BEERETEAZ BT, BETILLALER
T 3R % 8 7z (Table 2).

RN 3BT v = (0.5g/kg) % 30 53
THEEEEL, IRG ZRIE L7z #f, 30, 60,90 3
U120 4y iz = R E R 7035, 351441, 99+12,
100436 33 L O 85+42 pg/m! %787-.

Z D ZEfERE IRG (Fig. 6) 1%, SEAFR 10
1< ND (12.5 & L THE) ~ 160 (92+46) pg/ml,
1B HERTZS 21 5 ND~75 (96-52) pg/ml, 7 )L =
— VBT 28 1047 54~172 (145=119) pg/ml, fF
FEESE 7 {7 207~355 (309-=77) pg/ml, 1B 1ERES
3 {5l ND~163 (84+58) pg/ml, FAZEM:IEIE 2 fi
34333 L U 1054 (697+354) pg/ml, BELHIT%
2 G538 X156 (58+S)pg/ml, £ RV ) —=
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Glucagon radioimmunoassay kit (Dainabot) M iR, EERAIR T 537
Table 2 Plasma IRG, IRI levels following oral administration of 50 g glucose in 17 adults with BS
response of normal, borderline and diabetic pattern.
Time (minutes) 0 30 60 90
N* 96+ 2f 128+ 8 117410 80+12
BS (mg/dl) B** 104+ 6 158+21 171423 125418
D *# 111415 180416 199425 179434
N* 10+ 4 19+ 14 13£ 7 11+ 6
IRI (#U/ml) B** 11+ 3 25414 32416 26+11
D*** 9+ 4 16+ 6 21+ 8 17+ 8
N* 87+ 7 84+ 8 77+ 7 744 2
IRG (pg/ml) B** 10151 99+54 93446 95449
D*** 119451 128+39 123144 117446
N*: Normal pattern (N=3), B**: borderline pattern (N=9), D***: diabetic pattern (N=5). t: mean4S.D.

Fasting IRG levels (pg/ml)
Clinical
M:SD. 500 1000
f
normal 62+ 35
diabetes mellitus
(borderline) | vmsf 60 |12 ! vee e
(diabetic) 1os5ia3 110 ' e
— = e
|| acute hepatitis 91+ 46 (10 vt ¢
5
~chronic hepatitis 96+ 52 (21 DR
H
% D O
alcoholic hepatitis 145119 |10 - : S
liver cirrhosis 3098 77 | 7 ! ot
T
obstructive jaundice 697 £ 354 3 1
H
chronic pancreatitis 84 58 | 3 'P
L]
total pancreatectomy 58 § 2 ¢ ]
insulinoma 349£2%6 | 2 1 °
. 1
acromegaly 84+ 27 |10 o i B
T .
hyposomatotropic ] .
(before hGH) | 130+ 34 | 7 1,
dwarfism  (duringhGH) | 105+ 24 | 4 [
1
Hyperglucocortism 254+ 67 | 7 ! * g e
primary hypothyroidism | 3332182 | 3 1°
1

Fig. 6 Fasting IRG levels.

2 i 123 33 L 00 675 (349+-226) pg/ml, FKIHAE K

FE10f51] T 50~129 (844-27) pg/ml, K FE 1% T E Mk
T L FERTAEFE T 1T 78~174 (1304 34) pg/m,
hGH j&43%H 4 5] T 71~127 (1054-24) pg/ml, 7' )L
AN Faf FERE 7 H<T 148~371 (254+67)
pg/m/, F R AR # B K T JE 3 flT 75~468 (333 %
182) pg/ml TH - 7z.

V. £ 8

B glucagon o RIA {28\ T, BADOREEAD,

FERT2HMECRRMETHY, B glucagon 0

HICRERMEHMFIFC LG, Ax
v b OFLME (OAL-123) 1%, +Y 7'y L UETIE
biic 7 #[7 FE glucagon!®=2 L A MiE T L7
IVOREMTRRERE L THELWHMIET,
HEW O BRIES, +=fE8H, M KB%ED
FHHm L LA LGRS, B, BESBIV
BAHoSMEHmEEL, R VEHEShT
TR RGE 30KD ICEH T o R EEEF TS
PME TH 320,

Glucagon RIA T first incubation time %, 4°C
T 48~96 R L T2 b DL ™Y, - pre-
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538 BE ¥
incubation %{T>725 %3, {KIBEIR TORE M E
A5 LA ST 353910, 23 5 (3 first
incubation 3 J5% 4 B[4 (Fig. 1), pre-incubation
3R (Fig. 2) & L7cRy, ROBVWREREEL.
Z OEEOERE ST 50 pg/ml > 5 1,600 pg/ml D
[ CHREE » sigmoid curve 2 &, BFEKICHIIZ
L, BIEEE glucagon MFENPMRMBHEDL, =
DR CEREMR & gy B < 14T L7 (Fig. 3). 7€
S TAXy M, b Mg 0.1 m! ZEEAVTM
#frh glucagon BEZREFRETH Y, H/HH
RREE 1T 50 pg/ml LR S Wi, ZHIIFELYD
25 pg/ml, #FH: 510D 20 pg/ml, FH 597D 16 pg/
ml, Sanke 512 15 pg/ml, FH 57 S pg/ml &
VEL, SHRURDULEME DD, HHE TR
EHEIh T3 RIA ZoFHME (EHHHRE 2E—
assay P THRE LS 5% LT, AHEL 1.9~5.4%,
AT S0 4 3B 10 14.1%, ZE S 10~19%, R
-7z assay ] TIXFHE 59 7.1~21.1%, FH>?
6.3~11.3%, ZEH D 6~10%, [EULRIIHH S
83~121%, #H 5 86~106%, Shima 1 46~
89%, EH D 5T~122% THY, IHFHELI B
LE23.

EEOIZ, V7 2AMRARELAVY, KR
BRETRACROMEBEIZNI VFEOHIET

HY, K7y A ZCRHEATIBRICEIZEE

b R T E 7 (Fig. 4).

Eisentraut 518X, &3 glucagon |Z X % incu-
bation damage {Z, Trasylol 500 U/m! ®#EINIZ &
> TIREFRLREMIN B LHBEL TS, EH
DIk & AKPICRoZ & T, Rk 6 i
iX glucagon DHMEEITIEERITHIEL 5 5 HE R
215725 (Fig. 5), MAERTF PR DM % B
L+ 37=®iz, Trasylol ORIMISLETHB LE
z7z.

EERAICR T 2 ZERm S IRG X, A
7z assay RICX o TEHD R Y, EH 51X ND~
127 (62+35) pg/ml T, {FHE 5 77+29 pg/ml, &L
H 5D 67+£10 pg/ml, ZxH 519 53+£20 pg/ml L 1F
F—F L, BUR 510 132182 pg/ml iz L ~{ESE,
HH 57 12~96 (37+23) pg/ml, Weir 519 25~60

18 3% 4 52 (1981)

43£12.3) pg/ml ICHLNEETH o7z, X, FH
BITEERA 2 Flico>\WT, REEGFERIRET
EETS L VP 1E 2 B % TI0ONEICRM LAIE L
72 IRG ZEEOEMERDT, TA¥= v AH
THEML, 7R UEARCTERT T 2HEmMEZ7ED 7.

AFFETIE, Ky 7 TRRI NI —REHR AR
FERRIR T, BEICZEMER: IRG EREBMETH Y,
7 Ko EARE, A T3 IRG IAMEIC R
BFT30icdl, RETIHETEY, LA
TN A& R /- (Table 2). Z 5 L7 IRG
ST ORE, BICHERICIVBRESH
THRYSI25.10, AFEDOEEIZEV T S AR
A ST 5. Sanke 512, Matsuyama 517
1X, ZhA gutglucagon THBH Z L BRMEL T
W5,

ZIRMEREIRIR O R AR I3 IR 1T heterogenous
ThHHH, —RIEFERR LRI, IRGOREHR
HohB.

1B ERESS T Ze g IRG (13, 7R 519 103128
pg/ml, 33 5 ND~163 (8458) pg/m/ L2 IX1E
BTHBHN, 7 RUEARHBEERERKE T3 IRI
RIEAMET L, IRGIZEF A L NRRITIET T 525,
MBI T 23 FIRREE 72— M AR A B BE JR 9% T U3,
IRI it A & RIRREE ic ik s h, IRG 2y
B LA EATREZEINRIATNSY,

FFREZSAE TILBEAREE 3380 Hh, insulinh
FIZLIEF T AHIEMOBY TH DM, FRIEIC
BiF 5225 IRG fEI, Z&xH 519 224438 pg/m/,
JINEETE 552D 2404186 pg/ml, Sherwin 522 243+
41 pg/ml, 5 309177 pg/ml L WFh i, EE
DHESNHTWS, FRIETOH glucagon MAET
7 v = 7 IEDE TR FIR—KEREITTER D
FELHEETZ 200, REHETICX 7]
PRSI & TV %12, glucagon /3 TER D
2~3 EFIZHEMB L TWBZ XY, Bl S
VIER &2 L TWBAEHEICo W T b#RkESh
Tn3.

FraanFas FMBREEICS T 32 EREIRG
X, B 629 153128 pg/ml, Wise 529 169+
28 pg/ml, EH 5 254467 pg/ml L W Fh L FEE

Presented by Medical*Online



Glucagon radioimmunoassay kit (Dainabot) » (gAY, ERPRAYHAST 539

ThY, FOREELLT Wise bix, BEHARLIT
HEORRECLET I/ BIILEIC L 2FREEL TR
HLTWBD,

TEEEZ O EOZENER IRG X, FEF 520
175 £21 pg/ml, Z# 5 119+44 pg/ml L I h
BIET, 7 RUEARMRITHENT 5 2 L2OBRE
EhTW3H, FIFFE T hGH iHEHPIcL 7 F
AR EIT o722 25, IRG DUWHBIEEIC
ESWTH Y, hGH KIFICER T 2RI AR
mEhz.

REHVE VIBRIEIZRIT 5 EE R IRG (3,
THEF 526 181438 pg/m/, & & © 84427 pg/ml &
EXENEBETHY, 7FyBEATTRRLAE
AT 2R LMEIN, BREZERESLVE LD
FHECRIIMIC X U B glucagon %> gut glucagon 43 4
BICEERELTWARAREELEX DR DM, &
BALNATIINRL, SHEETNIHRETHS.

VI. & & &

7 #/[Y o glucagon!®2® 5% 7, 1f & (OAL-
123) % % % glucagon RIA % v | (Dainabot) iZ
DWTRIML, ROBERER:.

1. AREEBETEY S 2RBRE (EZE 14mm, &
& 104 mm) % fvy, EHEMFE TR fLEE 0.3 m/
AN, HUBE glucagon HLik® 20 (AR 15 77
) 2R L, RRIERIT 025% BSA L 0.01IM
benzamidine # & ¢p borate buffer (pH 8.6) < 0.8
ml [ZFfE L, 4°C T 3 B pre-incubation 7%,
125]-glucagon (200 mCi/mg) ¥4k 0.1m/ 2Nz,
&5z 4°C ¢ 3 Hff incubation L, HK&E r-
globuline [ MEAERR 0.3 ml Zi®ML, EAE
TB-F oL,

2. FoMRHEE 50 pg/ml TH Y, S0 pg/ml s
& 1,600 pg/ml DOREE T RIFRFRISHFRH
B hi-. Fl— assay ]y COLH%E136.04+1.6%
(M=SD), &7 o7z assay ] Cix 7.7+£1.7%, [E
N 110+£27% ThoTz.

3. A7y REEA ORIREIZEIT S
IRG /M EER RAIFTRETH Y, ERKEF A &
Exl.

BEKLBICHIY, THHNVZEWIERNEER
G FABBREE) ICERHRLET. AREFO—K
12, BARKREFSESETENELFEREBS IV
HSE B AN WESREICBNTEERL.
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