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Blood Plasma Glucagon and Insulin Responses to Arginine Tolerance

Test in Diabetics and Patients with Various Endocrine Diseases

Makio SEKINE, M.D.
Department of Internal Medicine (Director: Prof. Kazuo SHIZUME),
Tokyo Women’s Medical College

The responses of blood plasma pancreatic glucagon (IRG), insulin (IRI), and glucose to intravenous
arginine administration were investigated in 12 patients with diabetes, 3 insulinoma, 5 Cushing syndrome,
6 hyperthyroidism, 5 hypothyroidism, 4 acromegaly, 8 subjects treated with glucosteroids and 14 normal
subjects. All patients had been admitted to the hospital before the test, and 9 of normal subjects were
examined as a control group after staying overnight in the hospital. The remaining 5 normal subjects
were tested without overnight staying in the hospital. In these subjects, 300 mJ of 109, L-arginine solution
were infused intravenously over 30 minutes, and the blood samples were taken at 0, 15, 30, 45, 60, 90 and
120 minutes after the end of the infusion.

Plasm glucose were examined by glucose-oxidase method and IRG and IRI were determined by
radioimmunoassay. In the patients with acromegaly and hyperthyroidism, the results before treatment
were compared with those after treatment.

The followings results were obtained.

1) Fasting levels of IRG in 5 normal subjects without staying overnight, 12 diabetics, 4 acromegalic
patients and 8 subjects treated with glucosteroids were significantly higher than those in the control group
of 9 normal subjects. In the patients with insulinoma, Cushing syndrome, hyperthyroidism and hypo-
thyroidism, the fasting IRG levels were normal.

2) The mean total net increase of IRG after arginine infusion (5IRG) in Cushing syndrome and

diabetes and the patients treated with glucosteroids were higher than those in normal control subjects,
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but the differences were not significant. FIRG in acromegalic patients both before and after treatment

were significantly lower compared with those in the control group. XIRG in hyperthyroidism and

hypothyroidism were normal.

3) The IRG peak levels after arginine infusion in 3 of the 4 acromegalic patients after treatment

" became lower compared with the peak levels before treatment. High fasting levels of IRI in the acro-

megalic patients before treatment were normalized after treatment.

4) Fasting levels of IRI in the patients with insulinoma and acromegaly were significantly higher

compared with those in the control group.

5) 'The mean total net increase of IRI after arginine infusion (SIRI) in the patients with Cushing

syndrome and hypothyroidism were significantly higher, and JIRI in diabetics and patients with hyper-

thyroidism were significantly lower than those in the control group.

6) The low XIRI in the patients with hyperthyroidism before treatment were normalized after

treatment.

7) One of the 5 patients with hypothyroidism showed abnormal high fasting IRG level (650 pg/ml)

and high response to arginine (peak level: 1280 pg/ml).
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= VEREF &, ThbHOHEDI205E  TOF
%, BEZ v =D total net increase (ZIRG)
EUCEHE L. AR EY, 1 VAV vieh
D M DT h AT IR0k,

7y v ZHEREE, BRI, A7 e A FEEE
#o ZIRG 13, EFEHCHNREOCHEITHD
fodd, BEOZL 2T, ERBEMEREL

35

o
T

IRG ng/md
T

—
.

e
=)
S
T

IRU xU/ne
g
T

T2
—7
-
2

-

2} i)

sumnar|
AR BB
RSt e ]

(€313
Ep e | B

Glucose mg/d2
s

#on M
ST\ T E—h
#m%mﬁﬁmﬁgﬂ

PEANCVIUN o

sl T —— [
ok,

BRIV e

~

( 1@ P<0.05. 2@ P<0.02, 3@ :P<0.0T. 4@ P<0.005. 5@ : P0.001
“1.2.3. 4. SUEEOEE 00000 BHEOER )

s 7r¥=vAaARBEoEI ATy, 1 VR
vIE I EE o total net increase

CIEEFO ZIRG 1%, BEW I HERELCER
F & HAEMR Ot RMIEKIE © BERT ©
SIRG 11, FEEZILLEBOEM (P<0.05)
L, WO SIRG & ICEE (P<0.05)
R Uic. BERR, FRIRBEITEIE T 10 5 4
v A Y /O total net increase (ZIRY) %, IEHE
HUEE (P<0.05, P<0.005) #7RL, 7 v
v v IR, FURIREREE TIED IR 135
15 (P<0.05, P<0.005) #Rltz. A7 mA ¥
BEBHE, 1 VA 7 —~, REEXERRS
© ZIRL 1%, IEFEH W HLEROZE L Iadro
2. 7 v ¥V B O MO total net increase
W, EHECELHLAREL (P<0.001), ¥#
R, A7 w4 PIRERAE, RERITRRIERIET
B} 51D total net increase |%, EHHEICH
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LEWERT SO, BROEIT M2k, K
VEIBKHRED MBE @ totl net increase 3, VREEHI
REEFAMOIE S oERNKREL, TEHELFRD
ENELWEhOORLL, BEROTHIZE
BoEfE (P<0.05) L. FREERED,
IfifED total net increase 1%, [EHERI UEE
DERIC H oDy, BEDEL DT,
IV & = ' .
7 v =k, BRETEREOEDCE A
FUARTIL, REREBLREL CLEROET
bRy, LA LB UVEE) S X OV A b
VAT, B7An =0 WAk 2bh
B Lleho T, e —BieT b,
APEORBEMILBIABRELE L Lic, ¥l
FELDREEREETDOR P URARBT B0, EE
ZoIfE, MAKI VBEEREC LASE, oh
FLOTEERNBRE LT, FEATOREY
DOIEEHREL BT L L.
BRBO7AF =y AFC 3B 7oy v
W TARETLRE S ADR RO, £
EATWRED 71 h = DT #H
EHIO . 25w VRERE O b2V
TWZ DT DORE I H S .
EEHEOBEAN L 1ABEE L CEERRHE, T
HETRELARE UL O A h =12,
BB RNT, HiEs X OCARERSDDEREE
(P<0.05, P<0.02) iR L7cAs, RifEOMEL
BEL SIRG REHTENEL, EWERER
CHRIT AF = VARBORGEEL, B
DET A S ERNEIR I D 2%, B
X Y REE ¥ COPTERFE L U5 B HE o F
FIRIRE Lo TR B L A b v RSN B BT R
LbHD, ArVAKLEVELSEbLhBES AR
T vERT LGS, WEMBR T coRHIEY
TR L Tl i &, Bk R 2R > R
RIszerieb EBbhs. Thbb, $1Y
HRBEDIEF 5 Bl AFHINE 7 v 2 = 5212
+34pg/ml AREETH L, Zhi3ARBPOER
TREE ORE228+31pg/m]l ISIFE LW ki
BT, ERBEECRT AR AT D

ARRIEO ERERED Sl ts bl Tth 5.
BRE S L OERBRE X TR WERD
—MC I B BB A 2V RIGOBERF TR
ThHD. Ty b OFEBHERICIT, B D
TV, A VA VIR, T FUEREOMEY
RO, ¥FRRRETTO7 V¥ = vickT s s
AL VHPHEL,, A VA vHITEW. K
W7 FyBBEETTCO7A¥ = VT 57
AT VHPNIEL, 4 VA VTN EWED
HREVD DY . BERIE, 7 v v v IERERF I,
7 AF = v AR L O AR OB MERERT b
b bT, AN I VIIERIEERL, 1V
AY =/ = T G ELERET L 205
TR 2 VRIGRIERE THofe. L LK
ML, FoR e MEED TERCRIGT 2 D TH
D, (ECIIBEFD & D7 L » 2 VR
BT 50w BET L, BRCE 5 mEoZL
Tix, BZAr=avo BRI T ok
DHRENRD DY . TeBESEID WG Wk 5 IR
W, 7y VI IEERE, A VAV —< O M
@ total net increase |ZIEFHH I U HEREDOEMN
TN E LD, ThEDHITT LF = VERED
M EEEE 7 v h = VAN EIS Ui a8
PicnwEBbhs . BRKE, 7y v v IERED
SIRG DPHEIXEL, 7TAF¥ = vATHEBORE Y
A = v REMEY, AMEEORER, SIRG ©
ERIEAME IR D EELBRD . BRET
BFBID XS REET AN L VHWMORE L,
afifaT Db DDRETHD LT 5HE 2 OMIC,
I RHREPBEE T2 0B 2035 5™.
BEBA VA ) AMARFEERADEE S V5 2 v D
BRI IGC2WTHE, 4 vAY YARER L B4R
BRBILThHBTcD, 4 VA ) vORBRNEAR
IOTCEEE LR UL bwolfif1 vAY) vigE
BREDE, TAF= VAR IAHE I VS T VR
JEXIETLT 5 L O®|ERH B, shiekL
Raskin 5311, RABBRKRC WL, 4 YA
U VEIRNEAR XD fidh1f v A ) VIEERTEE
BLESELTY, Brady 2 vRIGIRIEELL
ot EHE LT B, Unger 594, AR
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BERBAADTEO 1 v A Y YEBRFNEAZ LTH
BELET I 22bbT, BXarzvo
ETBHRLRT, 1 VAV VRS ORTLERR
DREZ N = v OBFIRIEEFB T E o L |
LTw%. LArLEBRFEZEDORBRESR, 1 v
AV v, BOIERTH, AFEEL LTI
ETHE, oA I vHWBEETEZ L
X0, ZHREOEBIDRETEALI L5320 L D
ZJ!O) 14) 363 .

7w VVIERBOTAY = VATKDOS v A
U VEISWGBEER G E R L, BEROTAF= v
AFROA v A Y VERIGEIRR 07 b D TH
Dfc. LB LT AF=vEkT s v = v
By, 7y v v ZNEREE, BRBEOWmE L
BRIGTH O, ZORENDIE, 7TArF¥F=vEH
RO v A Y VOB, 7LD 2 v
BEHEFEL TV LW IFB L HIIBR TE RV
eSS, 7y vV IIEBER O o a0 R
AR REL D B 0EPITRHTH B, T
FovicklsErry = voEsRitt, FRELE
M7 razrsd =g FOEEOER TR, It
7= as FOBREREREBC L 5ET
BRIMAE &\ 5 R EIBEET 2L E2 5403
BB

EZEOHE T, MEELEET, TAF=v
ARMC X5 MEOEEISIEH THD, Livbg
DE S aaLF Fag FIRBBCH 5 LIS
HATRA FRBESEEOR S v h = v OAR
MMEB L7 AF= vEHBORIGAE N E WS
BEAMEOh., coz bnb, BEEEs/ vaa
AT FIREBIC X 0 b7 b I R B REL A o (G
RHED, Bofilaliey TE Ie On A ERS
ARLTWSEEFELZBNS., Marco 52913, w
¥ prednisolone 100mg % 5 5[ CRE IR
HALKE:, mEELREALRN, XA
v, A VvAY VB, XbHrm¥F «-aminonitrogen
{EXZE L UTedy ot b v 5, X B prednisolone
40mg/H 4 A% X ¢ Prednisolone 60mg/H 3 H
RO L LD, LD TEI LD T, 4V
AY v, ILEMHE «-aminonitrogen fHD L5

37

BE LRI EED, ATRS N L5 B
Ah 2 VRIGE, Bafiis ~o EEER ik
WELTWE., Thbbh, HLE AT r{ FD
B E o TRI2T L% &/ 3/ BIUE
2, AT wA NI X5 EmEEO MR Lk
IAhTvWEREL T WBEDTHsEH
EBLT WA, Fi Marco 5%, prednisolone

(0.2~0.3mg/H) & 4 HEE L5y b O K
Bx T, #¥7- prednisolone %% o MEE ©
incubation medium hA¥RNT 5z LT X227,
B nh 2 v HPRIEEEE L, ZofR, B
BEDO7 AR 2y FE K XU medium D S
ALY, A VAT vHINIERO ERRL,
TAF= VERINC XY, Bkl s 2y,
1 VAY VOWHERBE LR LIcE WS, Tib
B, A arFal FREDBEISVAH S VI
X, Zan s vt e sraasgdal ¥
DEEHR L RFIE, Fad 2 vEREHEE
IRDBIEDThHIEND .

Marco 5D e Mokt s HETE, 731
BROSHT X fT70T W 7ounds, Wise 5201,
EH3#% & dexamethazone 2mg/H % ## 5.1, I
1 alanine L = v OEBHED FREE S
h, LR ESA R IV alanine OFIRAIEA
Xy, EEHBCHLEZ V) 2 vOBERIEHE
bhicE L. 7ok alanine JJH o/ 3 7D
EREA BRI DI E VS, ABEESIZY »
VY ZREBRREEE IS, AR E alanine [
LEBEI VA 2 v {ER B L, alanine JAR X
LRI HD T VOBRIESEL Ko T L XD,
SR IOEBEOE S L2 2 a1 VIREBIZE
575 alanine [fEAS, BRI A5 = vic k&L
FHELTCHBEEZ., 20X LR Dk
W o A D WITTHEDS, AT v A FOREHER X
UCRERBRIERE LTERL 5003 L
WERNRTWE, LxLE I LaalFalf FH
Ll DFEA YA Y VIFEIIL, 7 alanine IifE
R C AR v bW aME LB, K
@, BHRRONIWERCRIET 7 vaarsag
FORBCOWTUL, SERECRT 2 LERD
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5. «
RKBEG™E, 4 vRY ) —= D WT &R
L, 7TAr¥=volsrrd = vk, TH6R4
P bR BAashicnt, BiE OIEbL0&N K&
{, FhBElL vRY 2 —~OREF CHENEME
ThOILPEL B, FBHOWEP, 1A
Y ==k 3BTH BN, WiThb ARTORE
LR b s BEBEE <A Y, T4 ¥ = VAR
CRHUTEEDOEI AH T Vv RIEER L. 41V
2 Y v OLE I EIERRCE LT, B2
= VHWMRHRLREH, BiEoEmEERERC A
NEEL TWIE, BmERE S D = v 5o
HIME UCEIRA W LA EZORLDT, 1B
MO EMERBCEFENES LTV BEPENDE
b, BrAh I v EBT 5 L Bbh s, E
BIF AL, g L KRELOWME™ OFER
PHRT S EWET B LR TE R,
KIBIRKREDOREY L =3, BRK, 79>
v ERR LR, 7a¥ = VARTCHN LBRIK
JBERT L 5 Chote. Farmer 5%, Ros
BomErr e vNEER S A 2 v R
Lichot- &34 1L, Tong-Yuan B4, 7 Fw
BofET Bkl <, J v + O BERERT,

v URERALE VvOEBZHEK LD, SIS

TNy AT EBREL TV, %7 Goldfine
B0, [EEMERIRIEXE T, 7A¥ = VAT
XD BEZAD 2 VEIERINERL, JEEEER
SRIBHE Tk, TEEMERIRIEAIES XOEEET
HBUERIGT, 1 vAY vORE S FECERIG
ThobLTws. LML, BEG
BERLEBL 1M, BEEL 7 ¥ = VATIC
IBBESA D TV, 4 VRY VARITA L SEEN
Lo, MEFHEXMETL, 74 ¥ = v AfifH#
D MEDIL L F{A EH B2l LHEL T
W5 . BIRNEEM T H O EE OWE ORI
FEETX, /o avorrs= vAREBOIE
EXERCEL, ThE CoMoReE ™™ &—5
Lic. WBRIEHB OB v h = VEMER, £FREER
R LETL, 7A¥= vARBOBKE LY =
VIEfE, BERTCHLEBCETL, 460F3

B EBL T ORI E mofe. Ly LIBER# T
D ZIRG Z 5 LENRL, BETOAT
BoSEL, AMIEOEE 7 v » = viEEF ME
IhidboThHroT, TAF= VEARCHTBHR
IBFEDLDIXLLAENE W2, RBEERRID
KIEED ARRIFEZ V7 = Vg {EDS, BROKRE A
A VOEBERC LSS 0h, ZRUHERE
W X5 DNE LTI,
DEo@EesL, BEHI?, Etrev
BHpmrEEOH s A 2 VEIEE IO 7 A F = v
BRBOPEI VB H T VR, EEECELE
WERE L TWwA. Ef Blackard B, HKE
A E VK TIEBEZEOE S VS 3 VEHER L O 7
ANF = VARBORIGIE, IEEECEUEWERA
b0, HHrelEsr e VIO Y 5 HEER
BETAHL, WA a3 vORHERIC 7 AF =
VARBOR S v h = VRIRME T T 5 B B
D EHEL CB. Lan B2, o FEAL
TOERT, TEAEARHHE, ooy 2 voRE
DLRE®LTED, WERLEY (0.1mg/100g
fhE) ORAKLE IEME, ERLCEI LD 2
VI X, EEE ookt EBE LTS,
DO BIL, TERCLREDOIZ L PRIV
Sy MERWT, RERLE VOBEBERIZLL
BREZ N =2 IR ER T 5 L Bbh
. APEOREFARIEIIED ZIRG 0 KfE
I OVREH O ZIRG DEEL, BE7LEE
BT X BD0E Ltk 7ol LIRIRE R
JEREED 7 AF = vEATRT OB 7 L = VEEL
BREECLPET L, ZORA T, TRENRE
BEOEERE YR LU | flo L gt ok
I, o 3 BIOMBERERE LA Teayo7z. B
Eha e VBRI X A BEAGRY Lo ks
REHRED, FREKED 7 1 ¥ = vATRTORE
IAH T VEBCEEL TS0, L.
EURARESBE TTHRIE o 7 A F = v AT e X 5§
Iah = VRIGE, [EWE EER 2l h, 6
BIPTERERE AR Ui SBIDRE S A9 = VRIE
i, EFBChUERIETHY, MEREEEZR
L7- 36, MR ELRLC3IMcEL LY
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BRIGERTEEACD Y, BERFEE TR, R
RRECEEOSEcF L, 7To¥=vARX

DRI AN =2 VRERIGER LI & SRR &
MR URIEERL, BRI AERTH oK. P
RIRERETUEEORE 7 v = v 3PN, TEH L 25
DDt LT A EE LOME L, EFIETDH
DL THELORED ORI, TAF= vE
AREDOE DM, RBRE CRERREOD S
FELTRERBIE R ORETED AR LRI X 51, AR
RBTg & U IR RETUERE O R RIC 2223 b
DOREREESE L BN,

AEo#E T, FRBBEITEED 7 L ¥ =
VYRR X A4 VvAY v, MEDREITECE
WLERIGTH D, REkO HEDI940 L 5
Lo, BFRIREREETTERE © 1 v 2 1 v oW
%, AEFRRESERE L B BRI B D,
FRER A v EEEBR B B LT A HET»
»%. ¥i- Malaisse 535, FMcHFEREBEAL
= v KEHRSG (2,000ng/ke (A8 T5&, B
SHREDA VAY VERREDET LA VAY vy
WOEKTFRH L, FRE+SLE VAR KED
BB ELY RITLT WA E HELTWS. &
FDRETIL, TAF=v BT 51 VvAY
YW, T FUEOREN EE oy, H
KRB TEEDO 7 L F = VIR X B4 YA Y Vi
Wik, F2MHOLD B EEEY ZTH L BN
T wab, BB, BREBEETTHELRE O v
A Y ARMBERBC, B 7 n =y, Copeptide
immunoreactivity DL IEH THDO7 Ci‘}: X
D, FREBESEETTHEE OB o, B MRk
MILIEE T, 7AF = vickd 5 BN 7 kR
BHBHERRTNB. FRIBEETTERED 7 1+ =
VHBCH T B AN 2, 4 VAY v, b
DEEAE, BErAn Ty, 4 vAY v, fE,
FURER A L v ks L OTRRREE & v & VBRI
PETS 5 RIS REIRE R EE L TWw 5 L Ebh
5.
FRSEEE TS 7 L ¥ = VAR L 5HES
WA EY, A VA VRISERRE AT LD
W|ERH DN, PG = BRI O FR

39

L, FRBCS LSO ARBIREOBRE Ceb o
ThDHEEL LR TS, KfiGT, BREEEE
BETESC7AE= vARC LB v o = VEIE
A, EEBCHLAREOE AL DA
D—2k, ML UREADOBEORBRED
BERP IR OITRESZELONRD . Tk
& VERIC, BTEA2650pg/ml L RFEE(EY R
LIciER 23 0, BRRIGER <H 5 TR D

D, BECTERA L (1 ZUTofkBRE).

Christensen®® ., PRERREE TIERE TIX, %
g [ noradrenaline RNIEHEHICHLEES
AL, EHRARBIEE TRy T2 -7
IVAEEECEHLEETh O EHEL TV
DT, WEWNORBOBEDOEZT I HMhr 7 =
— 7 3 VEDED, ARELMoOBREE L OB
T AT HIRORECEEL LR E
abhb.

A O FIRBEEE TED A v A ) L, 7
A = VAR OTEED 2O HEETI, EETER
B0, SIRI B IEERBRL
Ao &, FRBEEBETE O 7=V
BT 51 v A YRIBRERGTH 5 L3
BINETOMEDD L —F LTz, Ll
Malaisse 54z, FRIBEREBL: 5 FOA4 v
A Y oW KL, Thyroxine (15ug/kg {AE)
DEEW L 2CA vA Y VWP EFI L L
HLTHY, FRAL = vOFLERER T, A
VAY VOWMIMETT5 EEL SRS . RS
13, ERIBEEETEDS M v 2 Y vk, JE
BHLVERERLEVEOMORLE VORS
BREL, Rtz vHWOMET LTI iEs]
T, 7AF¥F=VARC I 54 VA Y VOINIE
TFTLTWEHELTLS.

RO Y3, TAF=S VAR LB LS
TURA VAY VWL, EfsLE VIR IDT
BB ZT 055D THY, SHBIbK
BT 0NEREDLONE ., FLRE ALY S
VOBEDRES T, FEMAPPES v =iy
BB T Cas L, BrxONECH)THRS
EHRRE IR TEIO?, ZOE»LOBKE S5

—1169—



40

BETH5.

FWEC LR EESA LY, ATy
LELRBDTEWFRLE VRSB IND D &
LWEIRTED®, OE»LOBRIISHED
W Ei-hs.

vV # w0

At oRGERERRELI2G], 1 v AY /7 —=3
Bl, 7 v vy 7 EERFES B, FREEREEITTHEE 6
B, FERERESAEISTE 5 61, RURIEAE 46, =
FuA FERFERE AL, 10% L-7A¥=v
300ml % 30432 CHETEEHE L, mIRPEZ 1P =
vV, A VAY v, MEORIEY 2 BRI D #l
ELl., 7TAr¥=vARKEO, FifEcts s
AT VEIOCA vAY VREIEEO LREY, FhF
o 3RG, JIRI  UGRLTe. 4 BRI EERE
TUHESRE 4 0 & KIRAEAHE 4 FI S\~ Tk, YRR
B RO ATRBR AT /R, BEC X B KIED
BALEBE Ui, 7cEHE 5 Bl b4k cibe
SREROBEL TR oM. Thbixl, W
CIALCHEE L 9RO ERE B IEE R L
U CHBRT L.

1D YR L0 oL % & ok BIiE
LETFEZOBZ L7 = VEER, B VEN
K IHLCRE LEERBRCLLRET, 7
¥ = vARBROBEBLEHETH O, ok
IO T VBT BRERE Tl Bho 2y
DEET5Z LRI R,

2) BERBBEBEOREZ AH 2 VEIfER, EES
BRI L& 2k, JIRG I EBEOEME W
%% F CIILE Lot

3D AvAY ) —=BEOE IS 2 VRER
XY ZIRG 1%, TEEXEEE & E b0t

O 7y YV IEEEBROREI AL T VEIER X
OY ZIRG 1, EEEFCELEROEMEE X
78 B inhol.

5) AT wA FEEEE OB TV EIHE
1, EERBRH LS, SIRG IEE
KERRE & BROEN oDl

6) FImIEKIEDEE 7 v = ViR L 07
¥ = VARMBOEEL, EFNBRHFCLLERR

maotchy, SIRG RIEENBECH L ARCE
EERLIZ L XY, TAF = VARRKROKE Y
A T UTEEY, MEOFESRME I DL
Ex bR, RIGIREGE 2. KMIEXIEDR
B OTAF =Y AR ICIS WA = VIEE
W, A8 3BIARRICHE LIRS, F ik

40 ZIRG 1%, JEFERIO ZIRG LR, IEH
SRR L AR &, JRERIOA v A Y
vEIEL, EESEHFCELERCEE Th O
2, BEEOA vA Y VETEZIERE S IREE L2
fesodz. IR LIEHRRTE & S ICIEHERREE &
ENTLHDT.

7)) HUREREERITHERE o B 7 =2 v i,
2IRG 1%L & b ICIEF A REE & 2203 e D, L
L BURERBSRETTHIED 5 B, TNIEREEIICIR
TH% &, ZIRG RIEFHRBRFCLLARCEDL
Dz, Is B FRIREERETTAERE 6 flo ZIRI i,
TEHEF BRI U S s Esote d, BB
TIRI i3, EERBHLILLUEEDOEN oo
7=
8) FRBSEEETEOR 7 v =ik, 14
DORANE X, Fifis L0 SIRG L & CIEERTIR
BREENILDOR. 4 v A Y VEMERIEE SRR
LN At sl, SIRT R S E B ot

Me¥oehicb, EENKERE, PTHSEESEEOZ
BHERRERLET. RHTHERY, IREEEEL
Pl P [ 2 U A

FLTHAE E Lic WEE B AN i B L %
7.
R OB B E17TE, $19H B ARRINESES,
75 b OV 23E B A MRS HIRRE RS TREL
Tz )

x #|
1) Unger, R.H.,, AM. Eisentraut, M.S.
McCall, S. Keller, H.C. Lanz and L.L.
Madison: Glucagon antibody and their
use for immunoassay for glucagon. Proc Soc
Exp Biol Med 102 621~623(1959)

2) Oprskov, H.: Wick chromatography for
rapid and reliable immunoassay of insulin,
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7)
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Williams: A double antibody immunoassay
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BE - mEEE - 2RELE - BENEZ &
HIEHE - hiEE— - HAER HEHX: 48
RAWEE, FRE, BIEECEE 7 A ¥ =
VAREO I T BbRRAVAYY
Eis. BIRFE 18 (2) 121~128 (1975)
HERE - FE B AEYE - HHER- B
NEZ - BRHE#- HRAEE  —REERE
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