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L xFLC®Ic

7= Y FrIsTRERE L UTRETICED
bhBEAETHY, WILBMOMNE, Mk B
B, 0, DR, DR, BT, R DS
W3 HEBmPICRH S, Zo0FHEREA DR
ORIt EFESLENTWS. 205FE
134477 ~48T7HETH Y, FOHNTFIT 209~24F
D¥g—7z subunit BSFE Y o TWB E Vb AT
Wa. iR T o 7Y Fr ORI 1956 4,
Reissman & Dietrich® (2 {3 U & 2 23, %41
F~07z2YFrOMBREIIFMBEICE-T, 7
=) FUNMP~EBELTL B EEx. LrL,
ZOBROWFEICE - TIHEEEEO AL LT, &
x OFEB (A, BERRMAM, By o8
[z &) TP 7 =) FrOfNT 5z L ASERE
Shatlbic, MREDHREHIHIEES O i
W& > THIRPBEMEO 275 ¥, @ A
FTLRET S Z ERAREL o 2.

EHI7 =V F o3OS EERIC S W
TwA 7 vy —AREICKBRZEENRD L, %
I OEAVGEEREKB L o, flic< sz L %
FIH L THBmLIc & 2 M) EE, EKKENE, 7
NVIBBEEEAEDETE NF7 2 U F v 04 Hk

* WEREEFHNEES 2 BEGEE  BEEHED

= 5243818

BB S2ES5A9R

BIRIFERSE © #ATHEKRIEET 1070 (F 673)
RERERBIE L& —
YNEY F—v a3 e vy —HRPRIER
N # B KL

& B

BEPRL., SRR 7z Y FLUERE
CREL, BRe MNF7= ) FURiRRERL,
PRI X B 7 =2 U F v OMBRIEE 2 R3HE
SLcoTHELEY UT 7= Frefh—7
3).

II. #HHEdUIZHZE
A # 3
1. 7z Y F L 0RUFER: BRIECX->TE
DORERUE R 215725, FONA Table 1 R

Table 1 Purification procedures for human liver
ferritin
LIVER

Homog enization in10 Vol. of 0.25 M Sucrose

Cell Fractionation (Chauveau)
MICROSOME FRACTION
Ultrasonication and Filtration

Zone Electrophoresis (Block type)

|5mA/lane for 18 hours

0.025M Veronal Buffer PH 8.6

*Z-FRACTION
Sephadex G-200 Column Chromatography

Bed Volume 407 ml; Sample apply 10 ml
1/15 M Phosphate Buffer PH 7.4

F&ST PEAK
Affinity Chromatography

PURIFIED FERRITIN
Immunization to Rabbit

Specific ANTI HUMAN LIVER FERRITIN
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EOICHKRIFIOEEZRy F—DHRES T4 F—
Z v, 0.25M EERYEIRIZ T homogenize, Chau-
veau DTS EED ICHE U T BARGy, HEREHT S
I FYTRGERAL~YA 7 vy — L5000
2ED, ZD<A 7w —LEH% pevikon C
870 % XA L L pH. 8.6 » veronal (&K % A
Wit — VEKKBCHh T EEBAEE L L a5
BEoZ7wy s 280 L, pH 74 0 v BIEEH
BERACTEAB A Lc, & ORBERK 2B
%, A& 25cm, EX100cm o# 5L &2HNWT
sephadex G-200 column chromatography |z T4y
ERRLEZ. 209b7=)FroEHsh 35
O3 E %, FLEFE bLE L D7 VNGRZERIE
ZTREL, BABADOAWZ & 2R L THER
Zz Y Fréli., £z, YVARERKGIZTE
ABEABRFELLZEACE, MIEFL MIFEZ <
- D1} 7= sepharose 4B # ff v~ T affinity chromato-
graphy % MifTHER L 72.

2. it MF7 =) FURRME

HBREMN 7 =) 7o 2RIEFURE Le. & MF
7=V Fr S0 pug 2 FLAEROSMl LERED T
v U REET Va2V FERMLLzw VY 3
VERROBEERT, KEBETISEIERLE.
0% 2EM I LI 4 ERIEOHTIR TEMAEL,
Vg 2 ER L7z, i L 72 Hii i 56°C, 304y
fAFEmI L 7.

3. HIHKRE r-gluobulin (L2 i (55 2 Hifk)

FE—FVFTA Y b= FHEFREROES & E
Rl

4. E#HE New England Nuclear (k) #f-#il
Na®I #{fEf L7z,

5. REWR: 1% vviiET L7, 0.01M,
EDTA 58X 00 0.05% Ly — ¥ 28t pH. 7.5,
0.07 M. v vERiREAER/AK (BSA-PBS Li5+) %
Bz,

6. BEARRE: ¥72Fv st ¥7
2—7¢1.0cm, X 7.0cm ¥ 7=,

7. HSEERIE SR Packard #1-§ Auto-y-counter
RER L.

1446 5 (1977)

B. A &

L TS X R 7 = ) 7 v o fslik
Hunter & Greenwood!® m iz % U THERE L 7-.
K7 =) F 2 100 g iz 400 ¢Ci » Na'®I L 7
v IV Tk 0.1 m/ (100 ug) #FE<FEAL,
60 IR, » & BRI —4 240 pg (0.1
ml) EMx KIS EEILSE . 20%a—Fr )Y
1 mg 0.1 ml) ML, WEE 0.5ml & Lk,
IDWIKE, TVHET AT I 20mg E b S
AU HELZAE 1.0cm, E X 20cm @ sephadex
G-200 iz X 3 % VBB 21T 7z - 7= (Fig. 1). 0.5 m/
FTONERK UER 7 = V 7 2 0HRER L.
RBEWRT = ) F U RRBRGET 2 L REEEM
MeAETsZ s, EEIRH 7 =Y F L0k
HREE DT EEKT, RKFL 4°C L L.

2. JEFE

BEPL 720 F 0 B) L EH L 7)) 5
v (F) L »4yBfix Morgan, Lazarow!™ & 0 2k
HExEH Lo, assay system i3 Table2 o = ¢ <
1Tholz. Thbbyvd) ¥y —FicFHEYE
Tz ) FUikd BV, FHRIE 0.1 ml, 121 4=
o7z ) FUERKOLImMI, o v TE—FEK D
BSA-PBS ##]R#% 0.1m/ ZisinL 0.5m/ o diluent
(BSA-PBS) T4L£ & # 0.8m/ iz L 721%, 4°C T
—RIe&21T7h - 12, F— K5 T 1% carrier protein

Table 2 Procedures of radioimmunoassay for human
serum ferritin

FERRITIN RADIOIMMUNOASSAY SYSTEM

Two antibody system

0.5 ml  Diuent (I/15 M PBS, 1.0% BSA, 0.0IM EDTA)
0.1 ml  standard or assay sample
0.1 m  1'25.Ferritin (10-20 ng)
0.1 ml  anti-Ferritin rabbit serum (1 : 8000)
First reacLion at 4C for 36 hours
0.1 ml  normal rabbit serum (1:50)
0.1 ml  Anti-rabbit y-globulin goat serum (1:10)

Second reaction at 4C for 24 hours
Centrifuge at 3000 rpm for 30 min.

Precipitate count (bound count)
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L TEFFRME SOEARIKZ 0.1 ml, 245
FHHARIK 0.1 m! #IFEKRM%, 4°C TH 2 KL 21T
ole. B2RIEEKRTHR, &K (D) 2JE
L, 3,000 rpm. 30 5304, EE 2B TRBRE
BIEFET > LERBETRWL Y, Z0%, Ik
% (B) OHEERIE L. —F, BLLT
BEEZ7=VFUE 1 HkoRDLY I, BOBD
BSA-PBS iz 0.1 m/ % fl W=k D2 5EE (To)
Y ORGRE (Bo) % JE L 7=, HREEMBIIHE
B 2HUHEEIC T 5582 (bound rate), il
CEET =) 7 WBRE ng/ml OXFEEHAWT
VERL L 7. ££4% bound rate=B-Bo/T-back ground
CTHEHLE. $-EE7=Y 539,78, 156,
31.2, 62.5, 125, 250, 500, 1,000 ng/m!/ & B iz BSA-
PBS I CARAM L7z 9% 0.1 ml vz,

II. SE BR Rk #X
A 7zV)Fy, Bl-gzyFor iz F
VR RAMLIE ORI

1. HEREL Granick ik 3B 7= ) 5o
D HBR

EEHEOFETE NFL VI, BMRLE7=Y
F ok, #fTibh T3 Granick IZ& >72
ZhEEMHEL TR TR o2, ETEBRER
%, 15% RY T2 YAT<4 FEvik disc &
KB CH—DBRQLEREDO SV FThi L &
FED> ¥ 7-. immunoelectrosyneresis, micro-Ouch-
terlony {512 & 3 SR FHIREBILIC 8 W T bHE
#He MIEEA L REET, it V7=V F v
KAMF & sharp 7z 1 ROELERE LTRIEL,
Granick 7z Y Fv L bRBL2E—FK L 2. —F
Granick Zi2 L Y #i{ L7z 7 = ¥ v 12 immuno-
electrosyneresis, 7.5% disc EX kBN CHE DM D
ERHORAZZD .

2, B =V FrokEt

B Pl-7 2y 7o ofEi: sephadex G-200
column chromatography iz T4T# v~ Fig. 1 iZ7;7%
T L &, WHUHEE 0.3 mCi~0.4 mCi/mg o &%
7z VF v &EBRP-7= Y F 0 pH. 8.6,0.05
M veronal ZEHK Z V27 H e — 2 F L NGE

EL kS, 725U % @ autoradiography i3 Fig.
2,3 ERTZEL T, BRPL-7=0F U, B
E¥t FEEA L RISTRRETS T, e b
FF7=9F FRMHEELREL, &ORIGLRER
i @, PLCHEHTEE 2R -, £ Z ORI
RICEEREIAE < & 5 &, 24~ 3 Kiz split +5
HRVLROhZZ LD oTe, LA2L, ThEh
BURTES 255 - 7=,

epm.

Px10*
lrul'zs

2

¥ 4

0

s 1'% eeriin j

: k

10 Fil 0 9 5 ] 0 0

0.5mi/tube Fraction Numder
Fig. 1 Separation of 125I-ferritin from Na 125 by

sephadex G200 column chromatography,
(counts of 5 ¢l in every fraction)

OELECTROPHORESIS

Human Liver Ferritir

Fig. 2 Immunoelectrophoretic patterns of human
ferritin and normal human serum
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AUTORADIOGRAPHY

IMMUNELECTROPHORESIS

ANTI- FERRITIN

1'25FERRITIN
ANTI-FERRITIN

Fig. 3 Autoradiography in immunoelectrophoretic
patterns of 125]-ferritin

3. BEE I 7= ) FUOMER

7w 33y TizT 3a— Kk, sephadex G-75
column chromatography iz T4yEfERERL L 72 1%°1- >
=YFv%20H, 450, 75 B 4°C 0 {KR=E
iZ BSA-PBS Ak L LTIRTEL. TOH, ZD
WL 72 Y F UKD 0.5ml & 0.07TM Y LS

Separation by Sephadex G-200 Column Chromatography

CPM. Column length 25cm, Column diameter 1.0ce
1/15 M Phosphate buifer saline (PH7A, Fraction 0.5ml

100x10' ¢

After 20 days

After 45
| After days

0 10

Fraction number

0.5ml/tube

Fig. 4 Rechromatographic patterns of 125I-ferritin at
various period kept in 4°C after labelling

14 3% 6 5 (1977)

&k pH. 7.4 T, sephadex G-200i{zk - T
rechromatography #1774 -7-. Fig. 4 2R+ &
HIHBEL TR P72 ) F 43, BlE—
7 HEhE CGREAEE 1-7 = V 7 ORUREE) »R
F2HAE (17 20 EH S 25O
HHEB) T+ 2EAE» 6, 20 A THI S0 %, 45
B THI37%,70 HE TR 0% Thole. Tib
b, &k 20 PR THRERED Pl ) FURH
BLTwaz ok, 20k, Rk
#jiz labelling #4772 vy, sephadex G-75 column
chromatography iz X - TR L7 Pl-7= Y 5+
viZoWnWT, BE, BERIC sephadex G-200 re-
chromatography ##ifT L7z & = 5, label 2 H
H©8%, 7THET85%, 21 HE T 79% »Hik
¥OFFICEok. ThOORERLY, BR7 =
Y F B ORGICE - T, BEEEL DT
AL, WRMREFNBWGELEDHI L E
HMole, WTFHRIZLTYH, Bli7=Y FLriITX
5720, ERNE ko THRRgERTS L
BFELWEEZXDBRS,

4. e vFF7 =V FORREMEOKRE

Z OFME O % B4Eix microOuchterlony #:T©

Fig. 5 Double immunodifiusion in agar gel. The center

well contains the anti-ferritin rabbit serum.
The peripheral wells contain the following:

1) Our Purified Ferritin

2) Normal human serum

3) Human liver necrosis Homogenate

4) Our Purified Ferritin

5) Patient’s Serum

6) Ferritin by GRANICK Method
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BREL, Fig. 5iZRT &5, BR7=VUFv
1% Granick 7= V) F v L ELCHEAL TRIET
3 AMEEAMTE L G, AREELTEE
FOWRIGERER # R L. kXY, Zofm
BR7=)FricBRBEeETo L HELE.

B. WEFRHEORE

HRECI >THLEREe M7= F 2B
CIZHLiiE ORaHic &k - T, ME, FREOED
LA ERFEOELRTHDZ L AR LT,
Zh 5 #HVvT radioimmunoassay ¢ 7z DO HIE
FYEORFEUTOZ L fTho 1.

1. E#%7=V5F K&

Bl =Y 7 v EROBREMBRICRETRELR
AL, —EREDE 1 hifk 8,000 EHRE, 5
2 itk 10 ERRIR, & 01ml A, FE#7=
Y ¥ & 10 ng (#7 5,000 cpm), 20 ng (%9 10,000
cpm), 40 ng (20,000 cpm) (2> v THIEAE AR
RERRA Lz, Boh bR, 5,000 cpm T
N5 xRNk E L, 20,000 cpm Tit bound rate
PET 50T, RE, REODE S 10,000 cpm
AL,

2. %1 HkBE

%1 HEBEL X 2EERROBE Y —&
DIE# 7 = V 5 & (10,000 cpm) T, ik FF7
= Y F URRME 4,000, 8,000, 16,000 %R,
2Pk, 10REMREEA Y, SRR ER
LtRat L7c. Fig. 6 K &FEMBRETRT R T =Y
7 URHBRBEE R 4,000 fERRIEEARE, 62.5ng/ml
PLE, 8,000 fEARIE(EHRE, 15.6 ng/ml Ll LT
bound rate DFPRAAKEZ DIz L, 16,0004F
FREOFERABEO T/ E WD, BEE)
5 8,000 fEH R MF 7 = U F UHiEOERER
BMOFRFT STV, ZOFRED» SHMERR
B 8,000 (E2EAT2OBEYTH B L fbT
Liz.

3. %2 pUkREE

% 2 H{ABED bound rate (2 i TREBLR
a7y Fr0fbYic BSA-
PBS % 0.1 m/, 3%~ = Y > 10,000 cpm, %5 1
Hifk 8,000 EARIK 0.1 ml v, HiKR7r /=

Bound Rate

e
0.7 . .

{ N
0.6
0.5
0.4¢4
0.3¢4

0.2t

0171

0

39 7.8 156 3.2 625 125 250 500
ng/ml Standard Ferntin

Fig. 6 The changes of standard curves and the con-
centration of anti-ferritin rabbit serum.

7Y yliEmFEE 5, 10, 20, 40 fFiC HFR L 2 &
0.1 m/ {FFrF D% bound rate #sR>HERB IR E
ERL 7z, 7235 2 ISR 24 FFH & L 7o,
Z OFER 10 SR RIUMTE © HE ICHKE O bound
rate RELHDT, ThEHE2HETERE L
L.

4. 513 X UE 2 RUSKEH

% 1 KSR o bound rate iICRIFTREB L B
HMHt+awic, E#E7 =V F O Y IZ BSA-
PBS #% 0.1 m/ #4&# 7 = v # » 10,000 cpm (¥7
20ng #8Y), HIHELLTH 7=V FUrRERM
% 8,000 {EA Wik 0.1 m/ 2 ER L, KRIGHK:R 6,
24, 48, 72, 96 FEfE]iz >V T4 bound rate #:R ¥,
ZOHBHBLIERN L. Fig. 712 2O ET
L7, 4B E TR o BB & L b I
bound rate DM & Riz. LLE T i3 E—E »
bound rate 32 L7-. FORER Pl-7=)F D
damage 73 ¥ #ZE L T 36 B % & 1 RUCHERL)
L L. B2 R boundrate i2 5 % 2 &
By RIBICRET L 7z, 552 HABERT 10 EAR
RV, RIEEE 6, 12, 24, 48, 96 B ] T4 bound
rate DB B Z/ER L 7=, Fig. 7 0 TERO#ES
dhfRH & 24 BRI 2 ERA L 1.

C. fRuEdh#

BT CRA L 72 D 5, EEWESRM, I
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» FIRST REACTION TIME and BOUND RATE
Rate
0.6 1
0.5
0.4 1
03¢
0 % & ﬁ 9%
incubation time hours
SECOND REACTION TIME and BOUND RATE
Boud
Rate
0.5 -r
0.4 ¢
03¢
0 2 P X

. L hours
incubation time

Fig. 7 The relation to bound rate and incubation
time

7 = Y ¥ & 10,000 cpm (%520 ng), % 1 itk &
LTH 7 =Y FREeMmTF 8,000 FHAHRik 0.1 m/
% 1 RUSHRHE 36 B¥f, S 2 Hifk L LTHE R 7
v 7Y v LFEME 10 FHFRIR 0.1 ml, 552 KR
WS 24 B 2 A L, Table2 1Tk L2 RIER T
ERAREER L. IEREZRET 30
X, MEEAOHBLEETILELHI0HE
7=z FLOUMEE BSAPBS L7 =) LB
H£tb bMFE L THERMN L. 7=V FrBREMR
BOEMIZ 77 r—X 4B & BrCN TCHEM(L
L, zhiz batch ik T 24 B[], 4°C THEH

14346 5 (1977)

Orm==© Buffer+Patient serum

e Buffer+Standsrd Feitn

Y= o=y Ferritn free serm
+Standard Ferritn

3.9 7.8 156 3.2 625 125 25 500 1000 2000
Standard Ferritin ng/ml

Fig. 8 The changes of standard curves in two standard
ferritin diluents, 1% BSA-PBS solution and
ferritin free human serum solution.

7= ) FURRMBELZAESYE, ) VBEREER
/K pH. 8.0 T+¥ci%k, BAERL PiEEK
IS &wfERI L7, BSA-PBS |c¥fiR L fo R =
VFrl7=z ) FUREMEICHEBLIEET =
Yy FrlORERROE VT, 7=V FrREM
EARIC X 2EREBR OHH bound rate iz
TH70.05 FIETF Uiz, L2 UKEEE, RREEL bicE
R 5hizd ok (Fig. 8). = DRREX 31.2 ng/ml
ThHorx.

D. RIEEORRME L FBM%E

1. ReRE

2,000ng/ml D7 =Y FLUBE & b 0 BEME
ko THRAEMREENL, ToRRMELAE.
BSA-PBS ik » Z ofiEEHRL, EE7=
F » BSA-PBS Z0iRHERHR & HRAT L /2. 250
ng/ml YT D7 = ) F U RE TS O BREMHR
12EFATTH - 7225, 500 ng/ml Ll LT ik BH
MERR ORI D bound rate 235 {, Hi#E
Tz ) FUICEIEEHBRLDLERD N —
Y2l LLBBhhEREZE LML
7= (Fig. 8).

2. B/Et

7=)FrREMFCARLEE =Y F
X ABEHMROFRE LR L. EH7 =Y
F v % 10,000 cpm/0.1 m/ IZFR L T 3+ < ITHIE
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ZIFUDE b O, FHRK 24 RS ICRIE 2Btk
L7cb DT, TOEEMBEHELL. 0
B, FRB2UEEO Pl-7=2yFrEHVWEE
EphE o bound rate 23 0.1 FBEEIKT L 7= (Fig. 9).
L LIRS 7 — VX lE L bETTH -
. — HFERERELTREWE P72 F U2
> T7 =) FUYREMBEFREE 7 =) FicX
BHEHHMR T 3 bound rate DIET AR b h 7z,
%¥7c Fig. 10 3 R/ o 7z RRIC/E U 7R ¥E iR &
SRLTW3, E#EV -2V F L EEILLOEERL

04

immediately assay
atter 1 25 Ferritn Dition

0.3 9

assay at 24 hours \
02 after Ilzs-Ferril'n Dilution \\

\
assay by 1'25.Ferritin .
0.1 kept in -20C “

DN

3.9 .8 15.6 3.2 62.5 125 20 500 1000
ng/m Standard Ferritin

Fig. 9 The changes of standard curves ana the time
after dulution of 125I-ferritin.

3.9 7.8 156 3.2 625 125 20 500 1000
Standard Ferritin ng/ml

Fig. 10 The measurements of 7 samples in two times
assay.

o3, BEEMBOSF - IPLEEIL TS,
Z 0 2 > OBAEMBRTR—AMLTFIC oW TRIEHE
OFEBM® Rz, Table 3 IR+ &< T A0
BEOREED CV=2235% Thotz. 2D L
HoEER, REOLVT L ICEERRZERS
NXREOERBEOFHMES RN S LYW L 7.

Table 3 The reproducibility of 7 samples in two times

assay
Ferritin ng/m/
Name i 3 Deviation x 100
1 M.K. 32.6 35 +3.6
2 T.N. 104.0 94 +5.1
3 LILN. 152 165 +4.1
4 1.M. 173 172 +0.3
5 M.K. 210 210 +0
6 A.A. 420 420 +0
7 H.O. 450 420 +3.4
Ferritin N
- .Lng/ml !
L
800 -
L
7w E3
L
600 + i -
500 +
-
=5
‘11 =
90 - L ]
0 4 J qr |
200
[ ]
[ ]
100 !
P \\\AVVIVRN ARRVVNRNA Gt ARRANRRNARN ARV RRARUARAR ARV

Male Female
Normal Human Serum

Hepatitis Hepatoma

Fig. 11 Serum ferritin concentration in normal human
serum and liver disease serum.
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E. E¥A, FEESEFMLFOMF 7=V Fv
RE

HifiC Table 2 [Z/RTRIERMED b L ICEEEAS
36 i, % 30 FlOFFEEREME 67 # © L 7
=V FUBRERRE L. EEHOEN L EREH
BORKEEL 31.2 ng/m! B\t 15.6 ng/m/ TH
ol 7= ) F U BERZOBREULTOL
Dt 3l ng/ml L LTHESTS L L ED
R, EEBFOFH7=Y FVRE 177£SD
103 ng/ml, #F 107+SD109 ng/m!/ G - 7=. fF
REE SR g T it 3694+SD111 ng/ml, L E W D
DT 680 ng/ml/ DRRAEISTEE LIz, FFEERIT E
EYneplTtd B0, o ll floFHE 628+
SD255 ng/ml G - 7= (Fig. 11).

IvV. & 4

M7 =) FrREDDITF, ¥ VNILEE
2 &S A DRBFHRMEYR % 2%, RE,
EEMEICHYOMBES D Z LB@mbh T3,
FEERKEE TR REGESRE Lic < v,
immunoelectrosyneresis i 50 #g/m!/ LL_E CHH
IXRJHE T b 5 M EEME T /2 72 V. immunoelectro-
diffusion <% 1.25 mg/d! L)L | < #HAIEE <, 10
mg/d/~1.25 mg/d] DFHEHENTEEEZ2 L-TW
5. ¥ 7- single radial immunodiffusion T ¢, 10
mg/d/~1.25 mg/d] TRERRICHHREZES. Lk
BoTINoDHERIMED 7 =Y 7 v OERM
ERE, BEKRHICHEEE TS L, SHICLVE
WERMEEZ L ORMERNEREIND. T TEE
1 2 Hifkikic X 5 radioimmunoassay DFEST 3R
Briz. 2HEHEICE B 7 = Y F o @ radioimmun-
oassay (Zff L T, F. Stanley®ix, 7=V F v ®
bOFKBAROBEMR~RETRELRN, 7=
YFrEVL, BLATRTZ =Y FLrOERRE
RIEHERBWERELTWAS, F7 Y. Niits 519
1% 2 Hifkkic & % radioimmunoassay (2 X - T
BEMEPCOT7= ) FUBEOAHERELT
W3, LML L7y FUroBBIZoOnTIE,
BRRFNOKRMARHZ LEZOND, KT =Y
F Vi3, ZOSTFHE, 7 1 BERORE o F

146 5 (1977)

LI WEVWDbRATWA, FE YL Fig. 1 iRt
X 91z, {E\v specific radioactivity @ *I- 7 = J
FULMBEIZENTE Ao LY, B
DEELWEHTHLZ L eRERL.

Dz Lh s Walter 570FE3 L 7z immuno-
radiometric EXRHVWLRTETW S, = 0 Hik
BEE7=VFr0 Bl TcoEHLET, 7=
F o ORERFEEERL, Thi tracer £ LTH|
ETD2HETHS.

EE G, BOUEBERTALY, MEESEE,
- VERKE, FAVBBEEERAEDET T =
YV FUERRBRLE. ZoFEIBAERELE
felew, BRI ENEGLEX. 0K
#l7 -y 5> 100 ug % Hunter & Greenwood'®
DFECHE LT L TEHE, LB THER
LTHR -7y 72 o lidiE i 0.3~04
pCi/pg THHEVENWLDTHoz. ZOP-T7 =
YV F i EEXKKE i X % autoradiography
(Fig. 3) THe M7= Y FrREMF L O A K
JGU, BERER T SRR ER/L. T0Z &
57z Y FrRFENOLORI—FLEhiz i
Tl LHALZD -7 =Y F 4% subunit
bONFHE 0w d, HoBAFKICH R
damage 23227z D BT L7z, T ORI O BF
PRI OITR o 72 F D se-
phadex G-200 iz X % rechromatography o #&&
(Fig. 4) 6 P72 Y F U BBEREZ LT
Wz bk rkEot., Z0Z LERT ORVERLHE,
BE R &Ik 2 EREM, FEMFURKOMIELORM
B, 33— FaToReREBORZEEOKEIC X
5 LEZ LIS, BKYIDOSYEE % sephadex GT5 0 7
NMEBTHHLZ -7z ) Frov—sHEE,
B %17 Hsephadex G200 THYH L7z -7 = Y F
YOE—HEED -T2 ) FUEKO0SmlD
sephadex G-200 iz X % rechromatography # %
Bt % LEIFE OH A damage DRBRF o7, T
DZLRBERIPORIET 7 = ) FU4FHB1RY
HELE S, Fe o TFRERONS TN OTFE
PHESH, ZOZEPER P72 ) F U0k
BRRERITIAT 5 0 ORFRRH B D Tid e v
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LEZOLND, EFH T chloramine T T ##%
sephadex G-200 column chromatography iz X - T
L7 = ) F U SRR, B —ir I
7z ) FUERYH LI L E LN, REEGER
DED» S, EHERE O RV sephadex G-75 THEfE

LAEHICHERAZET A EE LW EE X -

Fig. 9, 10 2R L7 & 5 icE%Ed#, B I
Tz ) FUOREEIE > THERMENMEL, JE
DIz CICBEMBRREPET D, ZDDRE
T IEERR A ENS I LEEEED .

7 =) F vRE 2,000 ng/ml 0 BF ME O
BSA-PBS #fRIC & 2 EHMR T, FRNEE 7
= Y F o ® BSA-PBS #Riz k& 3% & FHEL
DRE = B2 LA, 500 ng/ml! Pl E < bound
rate CERR O, 2Dz LRz 7Y FUoRF
DM FHFEERENREY—Thb5nd, H7 =
YyFr i r=)FriopFEEoELLS
HLOBIRATH 3.

Pl EnEBrmNoRER, 2Hkkck3 7=

) F > ¢ radioimmunoassay % Table2 ® = & £
TRZLENBELRYLEXD. LrLlikB7=Y
F v OMPHFEFRE ERARRLELS DY, &
TRER R BE M E ORE 1T V228 AL 2w,

V. £ U

1. 7z Fr0MERIEIcradioimmunoassay
®HEH, iR 3 EEEZRA L.

2. eMF7=VFUERRL, ZhERAWVWT
e MVF7=) FoRARMFEB IO PTEH T =
VF UERERLTE I RRICHY, S6IE2R
e LTERRRMEBLICRER Y v 7Y v
W fmiE & A7z,

3. WEEBRMHZSOVWTRMLEER, UT
DEHELBWEHNT S hZ., ThbL, HKkM
W 0.1 ml, »IEH T = Y F 13 RIERS T° BR
1 L T 0.1m/ (4 10,000 cpm) % #h 2RI,
1 SRR 36 B 4°C i TRIG&E® 2. 20
4% carrier protein & L TIEFFRRMF 50 fZFHR
0.1 ml ik, % 2 RIS & L T 24K:f4°C
T RIS & ¥ 7z, 25 ZRIER, 3,000

ipm GEODSEICTRER P72 9 57 o &R
B PL7=-y)FreniL, EEOHEZ =) F
VEBRELRE, bound DF YL R ERIE L.

4. sremEREREICHLT, EET7=Y
FrOBEEE 7 =) FUREMEERVEEHR
2ERIL 72, ;

5. EEMBOFERMEICO W TR, B2y
FUDREDOIY, SBREBRIPLETH B,
BUERF & & B A ER T 2 Z LItk 5 T,
BREDRHEECHRME LR ENTE .

6. IMiE7 =Y FrORHBBRET 31.2ng/ml LS
ETHhot-.

7. EEA, FEEBEOECOMP 7=YF v
BE*ERL. E¥XABTFIEH 177+£SD103ng/
ml, % ¥4 107+SD109 ng/m/ T o7z, fFE
i % X 369+SD111 ng/ml, Ff ik 628 +SD
255 ng/ml OEIE B 7=.

R BAPIREAPEE I 15 [F Radioimmunoassay FFZE
£ BLVIEIEEEFESIIBNTHEE L. BEK
bBICHY, FHEICEHES BKBEEBYELES
BRI, BLUHEICOWTHENE, HiEELEHY
TeBHEN v v ¥ —AHEEL REERKEFRRE
Bh#i®, ®EKEE 2 ARIBIFMREREE, HRIPIZ
FHohRD, MEBREFL ROCCHEEHELCHE
WOBEERLET.

X ®m

1) Bjork I, Fish WW: Native and subunit molecular
weights of apoferritin. Biochemistry 10: 2844, 1971

2) Harrison PM: The structures of ferritin and apofer-
ritin. Some preliminary X-ray data. J. Mol. Biol.
1: 69, 1959

3) Harrison PM: The structure of apoferritin; Mole-
cular size, shape and symmetry from X-ray data.
J Mol Biol 6: 404-422, 1963

4) Bryce CFA, Crichton RR: The subunit structure of
horse spleen apoferritin. I. The molecular weight of
the subunit. J Biol Chem 246: 4198, 1971.

5) Reissman KR, Dietrich MR: On the presence of
ferritin in the peripheral blood of patients with
hepatocellular disease. J Clin Invest 35: 588-595,
1956

6) Addison GM, Beamish MR, Hales CN, et al: An

Presented by Medical*Online



896 BE¥

immunoradiometric assay for ferritin in the serum
of normal subjects and patients with iron deficiency
and iron overload. J Clin Path 25: 326-329, 1972
7) Walters GO, Miller FM, Worwood M: Serum fer-
ritin concentration and iron stores in normal sub-
jects. J Clini Patholog 26: 770-772, 1973
8) MINIEE: BMHIKS b DR X UBUIMED S HE:
BOE, BB, B, 12: 421, 1967
9) Granick S: Ferritin. I. Physical and chemical pro-
perties of horse spleen ferritin. J Biol Chem 146:
451, 1942
10) Hunter WN, Greenwood FC: Preparation of iodine-
131 labelled human growth hormone of high specific
activity. Nature 194: 495, 1962
11) Morgan CR, Lazarow A: Immunoassay of insulin;

14% 6 £ (1977)

Two antibody system, plasma insulin levels of nor-
mal, subdiabetic and diabetic rats. Diabetes. 12:
127, 1963

12) BE W: BARGEERREE D), AERREESR
27,1971

13) dipkeZ, Hf I, AEBAMh: 7=V F U0
B REEARHE, £20RERKEIFEES, 6.
1976

14) Stanley PF: The effect of iron content on the
behavior of human ferritin in an inhibition-type
raioimmunoassay. J. Lab. Clin. Med. 83 (1): 147,
1974

15) Niits Y, et al: Radioimmunoassay of serum ferritin
in patients with malignancy. Ann NY Acad Scie.
259: 450, 1975 ‘

Summary

Studies on a Double Antibody Radicimmunoassay
for the Determination of Human Ferritin

Takahiro NAKAJI, M. D.

The Second Department of Internal Medicine, Kobe University School of Medicine
( Director: Shigeaki, Baba, M.D.)

A double antibody radioimmunoassay method
for the determination of human liver ferritin was
studied to establish its validity of microassay.
We purified serum protein-free ferritin from human
livers, and made anti-human liver ferritin rabbit
serum by immunizing with the purified ferritin.
A modified method of Hunter and Greenwood was
used for the '*I-labelling of the ferritin.

1%5].labeled ferritin was separated through a
sephadex-G75 column and repurified through
G-200 column before assay. The specific radio-
activity of the labeled ferritin ranged from 0.3 to
0.4 pCi of 25]-per microgram of protein. All dilu-
tions were made with 1/15M phosphate buffered
saline, PH 7.5, containing 1%, bovine serum albu-
min (1% BSA-PBS). One hundred g/ of serum
sample or standard ferritin was added to 100 g/
of anti-human liver ferritin rabbit serum (1:8000)
and 500 pl of buffer. Then, !#I-labeled ferritin
(10,000 cpm=20 ng) was added. The solutions
were mixed and incubated at 4°C for 36 hours.

One hundred g/ of the normal rabbit serum (1:50)
and 100 g/ of the second antibody (1:10) were added
to the solutions, followed by incubation at 4°C for
24 hours.

The above assay conditions were found to be
optimuin, and the total and precipitated counts
were measured by Packard auto-y-counter. The
standard ferritin was diluted in both the 19, BSA-
PBS and the ferritin-free human serum obtained
by sepharose 4B affinity chromatography using.the
anti-ferritin rabbit serum as ligand. The standard
curves in these diluents were almost the same and
showed that the ferritin-free human serum protein
did not interfere with the assay system.

The minimal ferritin concentration in normal
serum detectable by this assay method was 31
ng/ml, and the mean value of ferritin in normal
human serum was 1774+SD 103 ng/m!/ for male
(36 samples) and 1074+SD 109 ng/m! for female
(30 samples), respectively.
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