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(2) Buffer soln.
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Anti-ferritin coated beads

or sample

Shake tube by hand

Incubate for 5 hrs. at 37 °C
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discard

soln.
discard

9

(3) Standard soln.(0-400 ng/ml)

one

200 p1

100 pl

Wash with 2 ml distilled water

Anti-ferritin-

125

Incubate for over night {15-17hrs.) at 37 °C.

soln.
discard

Wash with 2 ml distilled water.

Measure the radioactivity of the beads.

Fig. 1-a Assay procedures (IRMA)

Table 1 Reproducibility of the measurement

of ferritin in serum.
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(1)} Phosphate buffer soln.

(2) Standard soln.{0-600 ng/ml)
or sample

(3) 251 ferritin

(4) Anti-ferritin antibody

1
l

Immunosorbent 100 p1

250 pl

100 pl

100 pi
100 pl

Incubate(shaking) for 30 min. at room temperature.

I-antibody 300 pl

Centrifugation (3000 rpm, 10 min.)

L

sup. Bpt
R, Lo
discard wash with 0.1% Tween 20 3.0m
Centrifugation (3000 rpm, 10 min.)
sup ppt
discard counting

Fig. 1-b Assay procedures (RIA),

Table 2 Recovery test.

Ferritin Ferritin (ng/ml)

. Recover
IRMA RIA No. i aqded Fownd B
No sample sample sample | sample sample
’ 1 2 3 4 5 1 14.0 20.0 33.0 97.1
1 26.0 115.0 270.0 | 46.0 225.0 2 69.0 20.0 85.0 95.5
2 23.0 95.0 250.0 | 47.0 235.0 IRMA 3 9.0 38.0  145.0 109.0
3 28.0 110.0 275.0 | 55.0 230.0 4 80.0 38.0  120.0 101.7
4 28.0 110.0 270.0 | 45.0 235.0 5  68.0 40.0  125.0 115.7
5 30.0 110.0  220.0 | 46.0 220.0 6  91.0 90.0  160.0 88.4
6 24.0 96.0 270.0 | 50.0 270.0 Mean 101.2
7 24.0 109.0  290.0 | 49.0 270.0
8 27.0 114.0 270.0 | 47.0 265.0 1 6.0 25.0 30.0 96.8
9 23.0 96.0 220.0 | 49.0 270.0 2 70.0 25.0 98.0 103.2
10 30.0 96.0 250.0 | 49.0 235.0 RIA 3 24.0 150.0  170.0 07.7
4 118.0 150.0  285.0 106.3
Mean 26.3 105.1 258.0 | 48.3 245.5 Nean 010
+S.D. 2.6 7.8 22.1 2.7 19.6 ’
C.V.(%) 9.9 7.4 8.5 5.6 8.0

(ng/ml)
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Fig. 2 Calibration curves for ferritin

- 5. IRMA 3k & RIA EEMEICOT

mE205E o0 T IRMA #:- RIA SETHIE L 12
s OMmRIE/EOMHBEFEE I r=0.989 (p<0.01) &
BiFEBEEsFED Ohic. 1, BRERIY=0.94
X+7.9TH -7 (Fig.4).

- 6. mHEREORFHME T - UFVRER

MmERSORESE D7 = V) F VEIEBECBIEZTE
BIrONTHRE L. —20C THREL KBS, 100 B
LORETELIHOUEEDOBET HNR & i (Fig.
5).

M- 7. REAOMEFET z UF Vil

R ADB 3G, 38R omE 7 = ) F VEIR%Z
nZh 131.4+52.1 ng/ml, 58.4+39.9ng/ml ¢, B
Rt ESEETTEACS D, mEOHIKEE
Ex (p<0.01) B@EHoN7: (Fig.6). Fk, 30

ng/ml QI'F (@RZREO7VFVH) 3, BET
24 (5.9%), Tz 8H (21%) THot-.

M- 8. BHMEBYYIFEEOMEI = YF/{#E

RS ) v = F BEOBWI0F, H25HOmE 7
= U F ViEid, £hE4 337.0£293.4ng/ml, 181.4+
320.9ng/ml T, BHSEEERTEMICS D708, H
ZRAB LI, (Fig. 7). i, EEALOL
BTt b BRES ) v~ FEEREEER
L, WFRbsEEZ (B ; p<0.01, i 5 p<
0.05) @b o,

IM-9. 2~3D&EEOMFT L VF VE

BB v FERL2~3DERKHDVLT, M
BV FVOREET - . BXZHBMTRIE
E%, BERREERN, FEEEECREEEZRLE
(Fig.8).



4 HEEE  BRK K- AFRE=

300 |
200 (1RMA)
=
3 Q
£
<
bl
T (RTA)
&
100 4
o
ol
LAY M N T
1710 178 /4 2 in

Dilution fold

Fig. 3 Dilution test of ferritin in serum,

640
£
£ 320 4
=
s
E 160
&
80 -
l 20 .
4
= 204
I N=20
10 ° r=0.989 (p<0.01)
Y=0.94X+7.9
5
0 T AJ T T T T
0 5 10 20 40 80 160 320 640

Ferritin {ng/m1}
——RIA—
Fig. 4 Relation between immunoradiometric
assay (IRMA) and radioimmunoassay
(RIA) on the measurement of ferritin

in serum.

2560

1604

404

[
!
I
|
|
20] |
!
1
|
!

200 250

o
ode-
3

Term (day)

Fig. 5 Relation between the value of ferritin
in serum and the term of preservation
at -20°C.

640 4

320 4

160 4

80 4

Ferritin (ng/ml)

[

L]
é:»{-'.—-.-- .o

L 4
40 |
[ >
20 * :
. ]
L
10 4
[
5 4 8
0J T T
Males Females
N=34 N=38
Mean + S.D. 131.4 3 52.1(ng/m1) 58.4 + 33.9(ng/ml}
Sex difference ;:8316

Fig. 6 Serum ferritin in healthy controls.



SN Y v F BEOMBEBLCEHRTO7 = ) F YOREIRDOWVT 5

L 2
640 J L4
[
320 J — s
g .
~ [
=
z e
ry L
3 o
®
.
40 4 ‘
20 L4
[
10 -
]
5 4
O T
Males Females
N=10 N=25
Mean +$.D. 337.0+293.4 (ng/ml) 181.4 £ 329.9 (ng/ml)
Compared with t=4.191 t=2.283
healthy controls p{0.01 p<0.05

Ferritin  {ng/m1)

Fig. 7 Serum ferritin in patients with

6404

320

160

40

20

rheumatoid arthritis.

—0: Males
~==®: Females,
000
3 °
— o0
% -]
L4
<]
PRSP
o
Y U 5
.._§_ _____ °
o L]
L] o
° ) ——— -
L
8
L
° °
]
*®

oL

Fig.

elwaue

Aouaoryap uou] J

siwaue d33se dy 4
FERMZRE

Ban)1es {PUBM ILUCIY)
sy3t3eday d1u0dy)

Serum ferritin in patients with
various diseases.
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and rheumatoid arthritis.

Utehilh—7 = ) F ¥ —128]-FRO¥ v b v 4 » FH
DEAGZIES 2D IRMAETREBTD 7 = U
F BB BEHE GHEEE com) oEns 3.
—F, BETERNT =V F vIdkicd LT, Bkdoy
2V FVEIBITIFRUEINST = | FVOBANR
BERBAEFA L DD TH 31w, B & BUicERRt
D7 = FVEOEMIFHBROBD LS. L, K
EOEEMBRINT R E 25 AREETRAV
Foy MEOTHLEEE, HIGERE XUCFRAROK
BIEFTHO. T, Wity FEOREEDHEEY
bRIFTHD, IRMA B3 RIA FichhN, 99
BlEE 2 EABELN. ChRBIEEEOZIChL
TIRMA BRIF7 =Y F V%, RIA L2y = ) v
BENFNEEE LTOAAICEET 2 b0 L Rah
5.
TRiES v 3BT 2L KAV ONTH

D, BSHEIEEINS o), —fBIi3BkstEl 45
BREL TS, —BICHET 2BANRS, 22 TR
BREHHO 7 = ) F Y EEHICEBXIZTESIc> 0T
BAET - 1. BUSIRE (—20°C) THAEL KBS, 100
ALLETHE16Z OB THR SN, GEHERIT L
BETHHCEBTH NI

BEACEGTA2ME7 = Y F VA BHE I s
FHET2EL FOoBHEERL, AELEENE LR
T CNRHEROWEL b—~HT2RHETH - 72 (Ap-
DISON 51972, LipscHiTz 51974, Jacoss 51975, %
B51979). thif 3 — 1 o/ v TR, RALEDI0BLEiC
BEEINBRERENR ONE EELNTEY (KaLaT-
WASSER 1980), F7:, LAETHEEDS (1979) 3E
AZMOFESZIT, HICEERTIRZ030%L Lick
EHEOHKRZ KRR (I7E7 « Y F v E 30ng/ml | )
BRDONIZERUTNE. EESORBETHET = Y
FUEREEAOZHED21%, BHO5.9% 1 Ao,

BHER Y v~ F TREL OBA, MESROIET 2R
IHHEDOBRMARD ZICdPLrbET, ME7 ) F
VIEREEER L. B3R, BHER Y v~FoiEy
= ) F VEIDVWTIE BENTLEY & (1974) OHFLpk
b, BHEEY v=FOMEROE T = ) F EREE
BONMIEEL L CEBTACENTEA.

—7%, EfiEHho7 ) F v ECET 3 8EIE
S, EELIERUEGES BMRET ) veFdic
DNTHRETET - 7208, VIR ZOFHEERZMFCE
LSOOI LOEBEER LY. COREEHICOVT
2, #ORKRBIESEL SO CTHERENRETH 5.

V & B

Bttt £ 2 (Immunoradiometric assay ¥:;
IRMA #:, Radioimmunoassay 7t; RIA i) AR
<, M#E, BEEHO7 = ) FVOREETEOLTO
BEER .

@® IRMA 3, RIA BEolfES » FROTHLER
M, EE, FRBRICBOTERI N SRETH- .
T, MAKICKBEEOHMIZIEE ©r=0.989 & RIFS
wEsionk.

® mESEE-20°C TRELLEEI008LET, @
EMIZFE16% OB FER sk,

® EEAOME7 <V F U/ ERBHE (44D T131.4
+52.1 ng/ml, Zr¥: (38F) ©58.4+39.9 ng/ml TH
BERABEEED . Tie, BEEDS.9%, LEOAZIHE
OB RZRESR SN,

@ EBUHESVI~FREEONE7 =Y FVHERS



8 HERSE « Bk

# (106 Ti2337.0+£293.4 ng/ml, gk (256 T
181.4:£329.9 ng/ml ¢, FiH: & HREARCKNERK
HEERLUK.

® BHEGY veFREE (4F) oBERHhT =Y F
v E132804+3017 ng/ml & BOTEWVEERL:. &
THMEEEIE (1261) ©13142941005ng/ml T, FE DR
KREBEZEZRD D - 1.

AHXOESR MNBHELY v <FRE KT 20005
BIUBESKE RO ferritin ] & ELT, BI9EEK
AP EME S (Rfs64:1 A198, MILRZE
=ERAYRR) IWTREL.

X B

BN, M, (1978) BHEE & ferritin. EZ D59
%, 106, 259-265.

Appison, G. M., et al, (1972) An immunoradio-
metric assay for ferritin in the serum of normal
subjects and patients with iron deficiency and
overload. J. Clin. Path., 25, 326-329.

BenTLEY, D. P. et al, (1974) Seurm ferritin con-
centration as an index of storage iron in rheu-
matoid arthritis. J. Clin. Path., 27, 786-788.

Lipscuirz, D.A. et al, (1974} A clinical evaluation
of serum ferritin as an index of iron stores, N
Engl ] Med., 290, 1213-1216.

Jacoss, A., et al, (1975) Ferritin in serum; Cli-
nical and biochemical implications., N Engl J
Med., 292, 951-956.

KaraTtwasser, J.P., (1980) 7= 5 L 2#r, DMW
BT 4+ — 7 L, 2, 339-342.

SEPETES, ff, (1975) 1A Ferritin ¢ Radioim-
munoassay iz & 2 EBHEBEOF L GEZNEEE,
EEDbWsH, 95, 12-14.

SEREEESR, M (1979) i ferrtin i & 3BTRSk
ZIREEOZHT, BRRILE, 20, 1-7.

wig—i, (1976) MmM¥E2icH 3 Ferritin &R, H
Mm&:Ek, 39, 571-583.

- ATB=

DETERMINATION OF FERRITIN IN SERUM
AND IN SYNOVIAL FLUIDS OF PATIENTS
WITH RHEUMATOID ARTHRITIS.

Katsushi Furuno, Hiroshi MoriNaGa

Department of Internal Medicine, Misasa Bran-
ch Hospital,Okayama University Medical School.

and Shozo IriNo

Department of Internal Medicine, Kagawa Me-
dical School.

Abstract : Ferritin in sera and in synovial
fluids were determined by method of immunoradi-
ometric assay (IRMA) and of radioimmunoassay
(RIA). These methods have been proved to be
reproducible.

The coefficient variation was 7.4 to 9.9 % in
IRMA and 5.6 to 8.0 % in RIA. There were a
good correlation between methods of IRMA and
of RIA (r=0.989).

The mean recovery rate of ferritin in serum
was 101.2% in IRMA and 101.0% in RIA, respec-
tively.

The determination of serum ferritin revealed
a 16 % reduction in average after preservation at
—20°C during over 100 days.

The levels of serum ferritin in healthy controls
were 131.4+52.1 ng/ml in 34 males and 58.4--39.9
ng/ml in 38 females.

The sex differences were statistically signific-
ant (p<0.01). Ferritin levels were shown to be
below 30 ng/ml (the state of iron deficiency) in 2
of 34 (5.9 %) males and in 8 of 38 (21 %) females
of healthy controls.

The levels of serum ferritin in patients with
rheumatoid arthritis (RA) were 337.0+293.4 ng/
ml in 10 males and 181.4+329.9ng/ml in 25 fema-
les. The serum ferritin in RA was significantly
higher than in healthy controls of both sexes.

The levels of ferritin in synovial fluids of pati-
ents with 14 RA and with 12 osteoarthritis were
289413017 ng/ml and 142941005 ng/ml, and no
differences were observed in both groups.





