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Microfine silica (Quso G-32) (Z k % ¥E3% glucagon o f5HlL
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# RIS HERE DR glucagon DTS S5 R
X, AT Z ZEEkR, # o radioimmunoassay
RIA) o F L IcERrBEROA TV S,
L L, glucagon o RIA iz /2%y MEsh
—RICFIH S D BRI E > Ty iz, Zhi
ik glucagon O ERIZBE % iR & ¢ RyLk o [
BATRIcEEshTwinwed tEZzbh5.
B 12> T3 chloramin T 3D S Wiz AT+ 5
RIEEEDRTY 238 D, BEITOWT b HERFR
Ptk &ML glucagon (G.LL) L OZERE, &
Lk L ST % S glucagon OFHED, H DV
13 **l-glucagon L AHUEDRISIZFH T % ML
BT DL OIEREPPZ TS, FED
3, chloramin T |z X % B %#&#% glucagon % Fjwv
TZDORIA ZEHELTWE2, Hoh Eik
glucagon HizE £h 5 Wb b damaged gluca-
gon DILEARELT LL—EET, Z Ok
FEDLLENERBDTNS. FZTZORICH
LT, Holohan #% ¢ microfine silica (Quso G-
32) % 745 glucagon nffflikico%x, 2,3
OfRE RN 7.

XR A&

1. 1251-4E:% glucagon (D {ESY
Hunter 7 ¢ chloramin T #:{z2 X - 72. 371

* FLIRERLRENRIES | e
2 :SIETATH
RACHIZ A 1 51429 5 28
BURIZER % © FLBRTFR ALK 1 479 16 TH (8 060)
HRBERRFARIES 1 i
R %

L7 S VN S INT:

bbb, #Esh glucagon (Eli Lilly #) Seg (10x/, 0.02
N HC1) (243 A Na **I 1 mCi (Amersham #f, 50
pl, 0.5 M phosphate buffer pH 7.5) iz, EbH
iz chloramin T 20 #g (20 g1, 0.1 M phosphate
buffer pH 7.5) %0 L TRIGHE, 15~20 #%
sodium metabisulfite 60 pg (50 #/, 0.1 M phosphate
buffer pH 7.5) TIE% L ®», RWT1%¢E b
albumin 100 ! Znx TEEREZHET Lz, ZoOK
Ji#k & sephadex G-10 (1 X 25 cm) column &, 0.2
M glycine buffer pH 8.8 # fjv T eluate L, 1ml/
o4, BROIOHHRELY—2 & v, Hi
fE1X 80~160 mCi/mg # ;= L7=.

2. Microfine silica (Dainabot #t) (= & 2 t=5%
glucagon DFEHHR

sephadex G-10 TH5 L L 7z '*°I-glucagon 4} &
1ml/ iz 0.2M glycine buffer pH 8.8 % 3 ml/ jinx,
KT Quso G-3220 mg % ifhN, -+ B L
7k, 4°C, 2,000xG T 1S5k LT LK iIx
$TT5. SHIC[F buffer 2ml #nx THHE L,
Rk B2+ T3, kT ethanol-0.5 N HC1
(3:1)2ml iz T *I-glucagon #HiitH L7-.

3. hydrodynamic flow electrophoresis

Berson 5® |Zfifvy, Whatman 3 MM jJE#E% Fi
\», Veronal buffer pH 8.6 (¢=0.075) T#7 1 B
wE L7z,

= B R

1. chloramin T 7F5hnE & damaged glucagon
(Fig. 1)
chloramin T Z#ZhZh 10, 20 33 X 140 pg 3%
L, 20 RS £ &7-. sephadex G-10 column
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Fig. 1 Patterns of hydrodynamic electrophoresis: effects of chloramin T concentration
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Fig. 2 Patterns of hydrodynamic electrophoresis: effects of reacting time with chloramin T
and addition of dimethyl sulfoxide (DMSO)
THHi%, hydrodynamic flow T % ¢> damaged Z Fvy, chloramin T {fi&E % — & (20 pg) L L

glucagon NEFHR % » 5 L, chloramin T 10 pg

T, BUSHZ 10,20 XU 30 L L7z,

Nl

L 20 pg TiE 30.0% B L TN283% LEREED
LS, 40 pg T 41.9% i L 7.

2. chloramin T £ &5 BER # & U0 dimethyl sul-
foxide (DMSO) Fhn& damaged glucagon
(Fig. 2, 3)

% & AU s DMSO 10 pl % Nz 7= 7% fglucagon

¥4 damaged glucagon & FRiT+h Fh
238,258 B K UN29.1% L Li2wvic#m L. £/
DMSO iR T 10 BRI RIE S E75E120 21.6
% & DMSO i 10 L oflicER 2 Z o 7z )
-7z,

Fig. 3lzzh b 4 fEfg o *°I-glucagon # fivT
VERL L 72 8% dh# 2% L 7= 2%, DMSO iRinTL
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Fig. 3 Standard curve for glucagon immunoassay

3. Quso G-32 [= k& 2N (Fig. 4, 5)
oo =k £, sephadex G-10 TERIL 7235 &
121X, 70 olk®R T damaged glucagon #&FH
LTW5 0T Quso G-32 iz X A Fks & R ie.
Fig. 4 (a) i F &5 U AT, (b) 12 Quso G-32
2 TiEL#% D 1%, () 1% ethanol-HC1 Tl L

7z ?’I-glucagon ¢ hydrodynamic flow ¢ pattern
R LY DOTH S A, damaged glucagon (X
Quso G-32 lcfF S hFic kificik Y, mE
D1E#H; glucagon i3S LANICIR bz,

Pk URAT#% o ' l-glucagon & AV TIER L 72
B % Fig. S IR Lchd, FRRURMEIC LY
FERUAT L R U CRRREE 0 5 I EATBEI L Tw
3. B DEERIC A *l-glucagon D M
BE1Z 83.3 mCi/mg TH 5.

BIT%

40

A : After purification

B : Before purification

10

100 200 400 800 1600
Glucagon pg/ml

Fig. 5 Standard curve for glucagon immunoassay
before and after purification by Quso G-32

CPM CPM CPM
50% (a) Before purification % (b) Supernatant 50% (¢ ) After purification
25 25t 25
0 0 0
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Fig. 4 Patterns of hydrodynamic electrophoresis: before and after purification by Quso G-32
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4. Quso G-32 (k2 BHMEMHICHETS2 3
05 151

¥4 Quso G-32 iRMBFDRESRML 2 2 5 L,
IR LK TIIRER T, MERRICELT
b 1~30 3D TZDORERICEREBDIPo
7z. Quso G-32 OFEMEIC DWW T, 5,108 &
W20 mg THD L, RMBEOHM & HTBERIZ
ERHL.

YT Quso G-32 Icxb+ AW RICIT B A B
EENRWEE L 5.2 5 2 LD, iihN$+ % plasma
DIFEYREE 2 T I o TRAHRIT LEEWITED
L7z. plasma 2& %72 WA OWIERIT 80% L
EERL

Quso G-32 7 & o *I-glucagon @ #f H I 1%
ethanol-HC1 # i 7228, iz X D 80~90% »
12]-glucagon H3filitt &, Z D& v HC BEEHS
0.05~1.0N OHFHN T 1T i H R A & F,
ethanol }» HC1 i &l %, 3:1,2:1, 1:1 8
T2 LML EETLERER D o T2
PLEDRRA B, FRRUIKIR T T1T v, Quso
G32 O MAEIZ20mg L L, oz
ethanol-0.5 NHC1 3: 1) # filv/=. 2 O HETD
TR ILA S0% TH - 72.

£ B

‘chloramin T J{Nfk & 2 0 FUSKRERNE,  Fi
fe L damaged hormone DHRITTR VW EEZ KT
+. SEOREETY, chloramin T ORMNE &K
SRR ORI el L T damaged glucagon o
EHDEAAMMLTWS., 2o RIZELT,
Jorgensen 59, B/H: 510 §FEHE glucagon D {ER]
(21X chloramin T {FhNE & FUSRH 2 2 £ h
20pg BIOIWO~ISFHELTIT-TW S, L
LEzhbHE—EL LT HLERIOBERICEIT 2 da-
maged glucagon DRI L RI—Tid74 <,
Z 0D L glucagon DRI D 3 O M4
EERED Hhie.

% = T Holohan %% ¢ microfine silica % Fjv»
ToRBUEZIGAL, 2,3 ORI EMAHER, B
5% o> damaged glucagon OEIEITE Y PN &

14 %25 (1977)

79, RIA L+-AERICH G2 & AU O 2
Loz

—#IziE, hormone D H 5 AZ #r~ O W 35
BHik & damaged hormone 23R FIC T S
ZMEEFFIA LT, E# hormone DRI T
ERINAMTHbA 22311719, Rosselin 517 {35
LTWwW%X5iz, Quso G-32 ~¢ hormone ¢ W
FIEALWAET D Z L b, damaged hormone
OWEREE AL LT %2z % & Quso
G-32 ~D &k hormone ¢ WE 52 A5 #i dii 1 3k D
5. FELEOKETD, MERMOFREICIE
U, % glucagon » Quso G-32 ~DW7 7
L&, 2Bl fivd EERREORK
HEEINRIT 10°0 {2 I & T L7z, L’ L Quso
G-32 ~DOW#i OHEEE 1T hormone DFEFIC X - T
BEDLEPATVWAZ LD, BAZEEK
v 0.2 M glycine buffer (pH 8.8) A& {#if{ L7z
Lz n, miftENzHaicit ~ T % o hydro-
dynamic flow ¢ pattern {3255 7 WSR2 11/
Lad Z oA OB EREIA S0 &R L, Z
O ED D S MIERTMOF PHRTH - 7.

¥ 7o PR BRI E P I AR O L L TR S
=0T, FkiRNI#% o *I-glucagon |2 X % FR I
phis & bl L7223, PR ofEmRiE L5,
B/T leootigind s bhic.

PLEORAE X Y Quso G-32 % F v 7z '*I-glu-
cagon OFRERLI-MTISRMERH 2 L BELD
ha.

L = ATHETE Tlivvbp 5damaged hormone
DEHRHHEH hormone DML/ WL REE
FHEE L LTEER ShBHIMAR -2,
damaged glucagon DHHR L FAyEitit L1343 L
LT LAEVWELEDRY, bhbhdb Z0Xk)
BEAERRBRLTWS. Z oMk L Stagg 5
13, gastrin $23# X Wi, chloramin T |2 X 5 4&
MO T % dimethyl sulfoxide (DMSO) % #Hn
FB5Z itk VBT LSk L, glucagon
E#izonTd, BOV XFRORBEEREFRL T
W%, it chloramin T {2 X % C KIS D
methionine FE{L%B; < L EHND = b, b
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b L ZOMEFHSW LIzL ZAH T, i
DMSO oAy 4 - damaged glucagon ol
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cagon OFLFFM A Mgt L 72 45 5, Quso G-32 (%
il glucagon % X < g 354 5 | i, damaged
glucagon #3545 Z L Md T <, ZhiT X
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Summary

Purification of 25I-Glucagon by Microfine Silica (Quso G-32)

Yoshinori ITO, Tetsuya OGASAWARA, Akira KIHARA and Hiromichi OHARA

First Department of Internal Medicine, Sapporo Medical College

The !%*I-glucagon labelled with chloramin T
method was found to contain the damaged hormone
which bound to plasma protein non specifically
and migrated with the protein by the hydrodynamic
flow electrophoresis.

A portion of '*I-glucagon purified on sephadex
G-10 column was mixed with 20 mg of Quso G-32
in 3m/ of 0.2 M glycine buffer solution (pH 8.8).

The mixture was centrifuged and the precipitate
was washed with 2 m/ of the same buffer solution
and suspended in 2 m/ of ethanol-0.5 N HCI (3:1,
v/v). 125I-glucagon was eluated in the solution and
confirmed to be chromatoelectrophoretically pure.

The purified ?°I-glucagon reacted with a gluca-
gon antibody (30K) satisfactorily.
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