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HHEEMEILEER, FCHEELPOE LB
ferritin E D [ KK =2

HG BE"

BRL ER
AR —X* HHE R

ke R* wFOET

Tk RB*

B EHHERLCICAFRBZRLL LoAEHLRREBEEOMF feritin 2 JEL, £ORKIE
BERM Lc. —RICRIEFEETE, FRBIUHRROSMEY, BRERIER, &0 IFREEDIHAREMIC

EfEx R L7223, % IEEEROYEE L & BITTRELE.

It EARHRS

EMERTIE, S E BIUREBETHL
. FFHBRSE T2, AFP L ofEiZB &2 Tik {, AFP 0fK{Ef T ferritin 2AEEZ =

ﬂﬂ%&bnt. PP & ) BRI LA 7F, B IOFFEYRMFI T AFP L ferritin o fFEEAS A
bhiz. i, EBMEFETIE, K28 ferritin 7213 CEA OFEEZ R L, B OELEE T,

CEA 5.0 ng/m/ LATFD¥e$kic ferritin ® FHEX A L7z,

PAEX Y, ik ferritin ORER, B TIIIEHR

ROHIER O VICHEEORHBE OFAMEIZZ L, AFP, CEA LofiAZfbEickY), FcZThbo

IEAERE TRMOMEEL 38D bz,

L x Loz

ferritin (FEARRDITEAED LD D HERICTE
TEL, FRICH, B, SEMEKIcZRICEETh I8k
RERTHS. £, radioimmunoassay 30
FEEICE Y, M ferritin OMERIE L FTHEL
Y, fExDRETHEMTEZLBMbNh5L)
IR -oTERYD, KICHERBREZEILOETZE
PELERE I, BIRE, 2 WIS OB RS
TOLERAPEESIN, TOEKNERI GHLE LN
Tw5b. LALUAFER, & ITHEBEHEFEDL LL
IR, S DI LichER L
TOEE), AFP 755002 CEA L OER, 7z 60
IFEDIRRRT R OB 2 CICE L TIE, RIER
ZEORETH S, 72 TEH LI LI ORIER
HERLR, L JITHRBIZRIT S ferritin [EDOF
BRI EITHRY, ZOEKRHERICOVWTEELR

* REAKEERS 3 A
Tft:SSEE2 20 H
Bzt 1 S54£6 A 16 H
BIRIGERS:  feAAE1ITE IR 1S (B 860)
FEAKRFEFIE 3 AR
B & B

DTHRET .
IL ®RGEDWISHE

PO e %ﬁ‘?ﬁﬂ bERE B AERL 302 T, R

%5521415 MEESSHITH B, BIEKBON
3, ,D\ﬁﬂ?ﬁw{ﬁ‘l, MBHEFFAR 1004, FFREZE584,

HEZE%‘J&U“HE@ DR8P, BERTHI, o166
T, EMEEOZIZ, FMAE38G], RN
260, Mo S XORFSMEERE 3 5], BEE 9,
RSB, BEISH, KoVl KBELIHITH
5. Zhbn ) b1 FER 3B bhi, (]
FHEILH 76, K76, B0 S 24, B3 H).
¥ fFRE I EfFEE A LT, &6
xR E LR AS3E (BHE2761, & i:2641)
BIUSRZHRAMLEE THIZOWTHRELL.

3% ferritin DORE, FHIZEER OLFEAR
WREETRMLL, EbiCMiFCHEEL, $i ferritin
HAELED 7S 2F v 7 BREEME T Y KA
v FHl two-site immunoradiometric assay {2 &
% RIA-GNOST Ferritin Kit (Behringwerke - #)
FRWTIT o7 (Fig. 1). SHIREMHEATI
[FIEEIZ a-fetoprotein (AFP), X (N carcinoem-
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Anti-Ferritin Beads  each one
Buffer 200 pl
Sample or Standard 100 pl

J Incubate(37°C,5hrs)
Aspiration

d
Washing(distilled water 2ml)
1

Aspiration
.
I-anti- Ferritin Antibody ZOOTJII

125,

Incubate(37C, 15~17hrs)
Aspiration
Wa;hing(distilled water 2ml)
Aspﬁration

3
Count

o/ y=Bound cpm
BITChe) Total cpm 100

Fig. 1 Assay procedures of serum ferritin by RIA-
GNOST Ferritin Kit.

bryonic antigen (CEA) DOHIIE 1772V, MLi# fer-
ritin fE & BRI ZMA /2. ELFIRICLDE
BYIRRGI T, ZORI%To ferritin [EOHR &
SRR L7z, BMEEBRTE, ferritin [HORRRIYZE
{t.L & iz transaminase, MiESE, ICG, BI
2y x5 5—+ (Ch-Ease) 2 ¥ LHllEL, &
MLk,

AFP, CEA OflER, ThZfha-7= by 7
Xy I 72 52 CEA Y 7%y b (Dainabot
HH) ik vl o7z,

L. #% ®

1) f@¥ Ao ferritin {&

e Aoy ferritin fHI13, Mt #—X Y
kS hicpiEsS3plomEE B CcllEeL, B
146~320 ng/m! (334 120.4 ng/ml), Zxt4 10~119
ng/m! GE#3 36.1 ng/ml) Th Y, BESRELD
BEZTLE. ZhbofRLYbhbhid, 1E
# ferritin fE% 300 ng/m/ LATF &L, Zhllk%E
REwfE L gwic (Fig 2).

2) KHEHILBEBICEIT B ferritin {E

ARG LB R BEBE O ferritin fEiX Fig. 3
DML THB. TinbbRIEEE T 214 Flh67
18] (31.3%), FEMEE A T 88 fHlH46f (52.3%) T

17 % 10 5 (1980)

0 100 200 300ng/ml
male . o&oo’f o Poce ooy .
female #" LR
iron
deficiency ’é
lanemia

Fig. 2 Serum ferritin levels in normal subjects and
patients with iron deficiency anemia.

Ferritin (ng/ml)
subjects Q 100 300 %00 10000
acute |
hepatitis * %o oo .’ -
chronic
hepatitis Basbgee o0 .
liver i
f N
cirrhosis [| Pecsseee Ape *
‘||
i
cholelithiasis II A w o
pancreatitis !W ') .
|
others 1
Ferritin (ng/ml )
subjects ] i 1000 10000
esophageal Ca ||| . . .
gastric Ca. ? . °
colon Ca. o o o
|
gall bladder Ca. e o
pancreatic Ca. e o0 © o
hepatoma cop o go ofsp foe
cholangioma I ' .

o: liver metastasis(+)

Fig. 3 Serum ferritin levels in various benign diseases
and malignant tumors of gastrointestinal tract.

EEER L. ERNCE, SMFRERIC
10pIes T, BUHARTIEMEELZE L
2645 (26%) 12, FFREZE T 5812261 (37.9%),
JEFAI X OMED 5 % 8 il 5 ] (62.5%), BERT
Bl 4 4] (57.1%) TEEEZRLic. LALERL
D B164]Tix 300 ng/ml LA E&IRFHITHR O
nixhotc.
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EMEZRETE, FHAEE385I 1961 (50%), fE
EHEREE 2 Bl LR (50%), RED 9 38 X UAFSME
i 3 HHp 2 4511 (66.7%), & 9 Bl 5 451(55.6%),
o3 S FlHh 4 61(80%), B 15HIH 7 41 (46.7%),
K 16fEH 7 41 (43.8%) ICEfEZ R Lz,

3) FFRBICEIT B ferritin f[EDIFB(IZ L HEE

2R FEFE IR L OB TR S ESIC
(T ferritin fHITEE %A= L, transaminase ¢
& LIRFPT LB E 2R LT (Fig. 4). JFRE
BTIER R LIZFERERICEEL TR L, &8
PRESCFERE DL E L L LITTHRT 2638 &
SNTD, KEOERNTRENET 56, HD0id
LA 20035 HED Shiz. Zhicx LTH#A
FagEEFiplTix, BgErTbon LRI 54
%L bl (Fig. 5). 72721, Mo Casea &
Caseb D 24i%, AEELY REBREZENL
21 Th B, ferritin @ ERIIHA LN

. .
i;m@ﬁi acute hepatitis
mi
10000} 3000,
2000
5000
100)
500
O,_’\
7
weeks
chronic hepatitis
i 21 o
mUimt L
500l 1000
seru gle
200
300}
500
100
ot—o
07 4 6 8 1 T %o 5P

weeks
Fig. 4 Changes of serum ferritin and transaminase

levels in two cases with acute hepatitis and
chronic hepatitis.

1z,
4) ferritin & FIEATHEERE L DXL
2R L CBHEFRICIW T, Fig.4 o
#in < ferritin X transaminase & [ < AR L7225,
ICG 2T Lo & T 2D I AERTE & DAHBIIXHA
LN TiE e o7- (Fig. 6). #h5, FFEZE T,
transaminase ° ICG 75 ¥ L OFHEIZ A S hs
-72%3, Ch-Ease Li3dh 22 M 22 & b 4,
Ch-Ease {EfEfIT ferritin FHfE % /R J A S
iz (Fig. 7).

5) FF#mRRfEIZ &1+ B ferritin & AFP DLt

FHERaEEE E 33 5l AFP L& ferritin fE 2 JIE
L7-. WiEORIRE Fig. 8 o<, 284l (85%)
T AFP (% 500 ng/m!/ LA EOFED EHE»H BN
7o B3, ferritin & ORJICIZEA 222 FBIZED B h
Kdotz. LaL, AFP 2% 500 ng/m/ LA FD S

liver cirrhosis

hepatoma

1000( +,
[

300
100

Case b
012 3456 78
month:

o]

O 12 345678

months S

Fig. 5 Evolution of serum ferritin levels in liver cir-
rhosis and hepatoma (non-operation).

chronic hepatitis liver cirrhosis

Ferritiny n=Tho07 Ferritin =g
== =-0173
ngh . 00S<P<O! ng/mi ol
10000 10000
1000 Y 1000
300 o . 300" *
0 0

L O Ll
005 010 @5 Q20
Kice

Fig. 6 The relationship between Kicc and serum
ferritin levels in chronic hepatitis and liver
cirrhosis.
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Ferritin n=40
ng/ml r=-0.320
10000} o 0.01<P<0.05
° [ ]
i [ ]
1000] .
[ ]
[ ]
¢ [ ]
300L @ o .
'&. oo.. 8. °
° : L 3 .
0 i , .
05 1.0 15 apH
ChEase

Fig. 7 The relationship between Ch-Ease and serum
ferritin levels in liver cirrhosis.

Ferritin

100 500 1000

100000 ng/ml
AFP

Fig. 8 The relationship between serum ferritin and
AFP levels in hepatoma.

10000

Flcix, 34T ferritin 3FEEF L. Fig. 9
X, FFEEIREICo ferritin b AFP OHIBTED
EBERLILDOTHS. bbb ferritin (34]
B LR T 3608 E 1 o70izt L, AFP (34
A& VARED 1 H1Z RV T R T 7
WLEHELZ. HEBREE LA (Case 1) Tix
AFP 3B ER Licbms ¥, ferritin 0OFED
EEIRO R o7, i, AikomL, FFEE
X Y REBELEHFTE 2 26ITIE AFP (34
Iz ER LT &7 ferritin @ FRIZL Lo

17 % 10 & (1980)

ope. ope.

Ferriti
oA o N
10000 10000 \ CaseS Casel
Case3
Casel
Case3
/
1000 \NX /' 1000
Case5 “Case2
500
460 Case
L‘( Case?2
061334567 O 012345567
months months

Fig. 9 Changes in serum levels of ferritin and AFP
before and after resection of hepatoma.

o liver metastasis(-)
* liver metastasis(+)

Ferr'tirlw

10000

100 CEA
ng/ml

Fig. 10 The relationship between serum ferritin and
CEA levels in various malignant tumors.

7. Tbb, ferritin & AFP L ORITIZA S A
RPREEDS A BTz,

6) ferritin & CEA OxfEE

RFEEWELIEIZEIT S ferritin & CEA 0%
2745 L (Fig. 10), LRI L, LA
CEA 5.0 ng/ml PLF 3245017451 (53.1%) T fer-
ritin IFEE R Lc, £ FEBH 131945413
15 (68.4%) T ferritin 3 FEZ R L7z,

7) Aferritin & [fnERED R

SR Z R BE TIX, £ ferritin H1% 20 ng/
ml PLF Th o7z (Fig. 2). SMFRORBEHS &
BT R oS EER I ferritin (3 fniFek L
L3Iz k&L, transaminase MEfEIZ L $ 7L o T
E¥{tL7z (Fig. 4). AFEZE TIE—KiciFEesT
ERFT 25, LFLL ferritin & OFEAIEA LN
R olc. EREMEERTIIMERIEED FS
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ZL b0, —@HcIHnpbEERL TR
A3, ferritin & DFITH] & 2372 AHHNIZERD S /)

27z,

Iv. £ %

L ferritin fEORIEIZ, & LT b DJF fer-
ritin E 72134 ferritin # fvy, ZhEhohifkz
ERLTHW S ABREAR LT >TWS. LA L
MBS, BERETOREICITE MF ferritin
kxR 2 RE IR, BEEFEOSEIC
X, sk ferritin iEi@E D729, JF ferritin
X Vit LA ferritin (TR0 Fie b g R
ferritin L A Z AN HERI OV EREL TV S,
LE Tk 4 AV 72 RIA-GNOST Ferritin Kit 3,
FLAT ferritin L Hifs A& ferritin DEH 2 W=V
VA yFRID Kit THY, Fhik, LEMDORE
FIZRBELTWB bt Bbhi.

ferritin fEDIEHfEIZ, MEEOHEDL H Y BR
HHTHTLL—ELTWARWA, HxiES3F 0
e ADMEL Y 300ng/m! ZIEH ERE L. %
BN X D AR RT L OWENIZEAL
ThH Y312, SEOBEES W E BTk, &
DAL TIE, ZEIBENICBRRZIREICH
Bl EBERTWBER, —F, ~<hZ Yy k
&, Mgk, ANEafngkFiate, e ARED R
WETIALDREMNEZRA LGS, Biiic
HOPRFEFRD AR T2 WO HEL L SRT
V\éls).

BAYEREBT ferritin fED ERZRL2L03L
D 31.3% Iz bl AtERTS, BHEFA I
transaminase DHI & L (ZIFREDOLHN Z 5% L7z,
Zh 5 DEBTO ferritin EF-OBFEIZ SV T,
RIEIZ X DD RREIZ & - T ferritin 231 ic
WL TL Bl EXLNTEY, $FIChE
L LTORFORETRMPESEEEZRT LW
b TNB3813-10 Gk pkss, BIERER SR
=, ZAUCIEREFRE, B0 5 RICEiT 5 ferritin
ERALREBEEBFICE>TRZZbDLEELZ LA,
EHOLORBLINEZRTH L0 LBbh:.
> T LRREROFBEBENIRE L L T ferritin

DRERXIBEFAALEbhz. BRHHKET
ferritin fED LRI 2 5B L LTHE, EREEOM
WCHFEEN 5 5. FFEECo ferritin L OBFF
WONWTOHMEITIZLEA LS RATH B0, b
hbhofihic i, REETO LAFIIKRH
FFIERERIC D B b DOAIEE A LT, transa-
minase % ICG 71 ¥ L 3#HE8& 3, Ch-Ease & &
DREEMHENADNZ. ¥z, KEITRCTS X
S REFITER LT HAEBR DRIz LR E
kv, ferritin {33 2R FFifREE OBEEZ X
BLTWBDTEAVNEEZ LN, FEEDT
BHEOELZY 5B b tBbhi. Ll
ZoHs, BMLER LF, »3vidEn Tk
Skl ERGERTEY, ThODOREZET
BULERDS .

iy, EMEARTE, BBRINCEHEBESRER
< ferritin 2AFEEEZRT LV IBELHDHBY,
— I EERE T B RE TEIE R R T
L DI L 513161819 g DRRAE b TS
DEWEESKEBE D b, FREMES LS
B, HBVIERETO LANERATH -T2,
FR O BWHz 315 5 AFP 3118 CEA OF#E
ICoNWTIE, T TICEE D LHEL TV 323202,
b ORE & ferritin & ORI & H7cBE T,
Niitsu 2213 ferritin & AFP 3¥4TLTLE
H+2 Lk, i) Kew 52913, ferritin (X Ji77Ek
&, JEZEOKAX X, transaminase DlE, FTEES
BEoAER ¥ Lixe < RET, AFP L ferritin
EOMEETR LI EBELTWS. ZThIZXL
<hEF 51913, AFP 2% 104ng/m/ LA EOFITIE
ferritin & IEDAARIZ, 10*ng/m/ AT TIRADH
%5mT L L, Eiko Kew & Niitsu OFRT 5
iz, AFP 20k d I 2BICATBZL
KL - THFERLBATE S LBRTS. Fi
ERMUFFETIE, AFPEED b0 wIhb fer-
ritin 7% 1000 ng/m/ B k&R L, #iC ferritin fEA3
HEVEL VSO AFP BEEEZRT L OB
ELhHY, —EORHMATEINT pripinit-2n, o
Bl DA DERETIE, AFP & ferritin {EIZIIAAM
DI BN o T2 A3, AFP 500 ng/ml LI F D 5 i
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3 {525 ferritin OEfEE R LTW e, bbb,
AFP EPEAF] T b oKH:28 ferritin DFHIZ /R LT
WbiTTH Y, - THFHIREE T3 AFP Ofll
EICE 505, AFP {EFEA 72 v LEAYERTHIRE 5
o, ferritin ORIBEN HZBREFHT
5 LBbhic.

wicHEH b, FFREZSIC T & 056 L 72 & 25
BLhks., FTiERml, WFEEDOATH
ferritin fED EH-2% 37.9% lzHbh, BiEEL L b
T 56 Lz ERT 2R R LN, i,
FrEfl Tz, £ ORAREL L bITER L.
E5IT, 2FITRLBZBIEE L ) BEEELE
B L2721z, AFP o LFiEHALATZLOD
ferritin ® FHIBA LTI Aol ZHOHDR
XV, FFEZT ferritin fE23 LR LTV BRI
i, REBOTREMEL DB, FEEBEEROELL
LE 2 b, i ferritin ERLELAEVWHD &
Wo TEOABIIBETEY, ferritin fE D Z T
PO BT S W TIN5 L fr &
Nz, S IR O 5 Y1 BR 1 Tid, AFP
BB ERIC TR 32380, ferritin i3 EH+ 5
FHibdY, AFP L OBEENPRESIh TN S,
Fox OFMBNIE IFIDH 5, WMETL v R ZE
B U % 72 Scix, AFP X 1 FIAMITAT L v K%
RL, o 4 FlixF_THEncIBET, HRE
B FRERA BN, Zhickt LT ferritin fHi,
—BHEOTRHREER LG A LN, KEBHD
Flizte LA LR Lz, 2oz Lix, FilEogim
DRBREEEETILELH DI, HHELY
PR TWBIL, () EEHERORE, &Hic
X B HAREREEE, () TEESHIR D © O EgNF R ferri-
tin OFEA, ) BMEREEICH OIS AMICH
5 BNFRA~DOSRTR O, 2 EDEETHRTS
Lo LBz, wFhiz® X ferritin X, AFP
DI L EWFDROHEDIRIE L X VWL E X
bhiz.

FFAEREE 2 B B HEEMERICRT 5 CEA L
ferritin & DERIZ, B D2 HEEIZED bhins
-7273%, CEA 5.0 ng/m/ PLF #2431z ferritin
DEAERHR LR, EIiZ, CEA F7213 ferritin D

17 %4 10 5 (1980)

FTHPORFEERTLONTENICH L T
IR EARL L, BLAEOHTCEA X
7o ferritin IEfEZR L, WHE & HITEED D
DIFI0Y% T T E s olz. ZhHDFHLY, M
HORBFRIER, ZhAODEBROZE L XY #iE
LY2bnEEx bR,

V. #& B

KRR E, EICTERBREEZRLEL
THuiF ferritin EZJE L, U TFOREREHE:.

1) f@ga AoIE ferritin {&1x, Hif 46~320
ng/ml, 7tk 10~119ng/m/ TH Y, LHEITKIE
R L7z, ¥, $RZHERMBE T2 20 ng/
m/ T Tholz.

2) EMEE T ferritin FEFIT 52.3% & 5
b, BHEBRD313% IERTHLMCEHERZ R
L7z, FRCHREMED 5 WIS, BI U
WTOLANERTH »7-. BUERTIIAMRT
ROGH, BYEFFREMEEEL, BROSMER,
REFFEIERE, 75 b ONCHFEEOIEREW TRIEE
~LTz.

3) JFHARadE Tl ferritin & AFP L ORICH &
AR b oz, La L AFP KfE
DFTIE ferritin OFEEZRTHNEL, Fz,
FFEE X Y FFEOFREE HH], BIUHEY
B fFEH T3 ferritin & AFP » ORICH] & A
TR FRBEATRD Bz,

4)  RFHmpass LASN o B iE 5 (2 38 1 B ferritin
& CEA ofRix, HL2AMEEEALRAEN-
7275, CEA % &N ferritin OB ER R+ 1 DX
B3 % > 7z,

PEXY, miF ferritin fEQRIEIX, BMERE
TOREBIE, FrIZHELE TOTROHEEDIRE
LLTHARBRERREBbNi-. i, EMEE
Tix, %z AFP, CEA KEFITOZHIZITER
LRI, FFEORHZE, RBBELsT
IZIRRROHE R EDRiE L LTIIRENE S
LBbhi.
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Summary

Serum Ferritin Levels as a Marker of Various Digestive Diseases

Atsunobu TAsHIRO, Shigetoshi Fuiityama, Takeshi NAGAHIRO,
Hiroko TakaNo, Kazufumi ARAKI, Katsuro SAGARA and Tatsuo SATO

Third Department of Internal Medicine, Kumamoto University
Medical School, Kumamoto, Japan

Using two-site immunoradiometric assay, serum
ferritin levels were determined in various types of
digestive diseases, and compared with their AFP
and CEA levels. Serum ferritin levels were found
to be raised in malignant diseases, especially in
cancer of the liver and the pancreas. However,
there was no significant correlation between serum
ferritin and AFP levels. In 609 of patients with
hepatoma who had AFP levels less than 500 ng/m/,
ferritin levels were more than 1000 ng/m/. The
high levels of ferritin persisted even though AFP
dropped postoperatively in patients with hepatoma.
Two patients who were discovered hepatoma dur-
ing their follow-up study of cirrhosis showed low

levels of ferritin. Contrarily, the AFP increased
progressively and significantly. In 509, of patients
with other malignant diseases of digestive organs,
whose CEA levels were below 5.0 ng/m/, increased
ferritin levels were observed. From these results,
we concluded that the assay of serum ferritin was
useful for diagnosing of some malignant diseases
of digestive organs, particularly in cases whose AFP
and/or CEA was relatively low. However, it should
be kept in mind that the ferritin alone was less
valuable in detecting and monitoring these
malignancies.

Key words: serum fertitin, radicimmunoassay,
AFP, CEA
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