(m #)

REEBRHIBTAIMBE 7 =) F yOHEE & ZDEKNESR

N =B R IR RN FER

H®

iz
12 B

BEE MEKENEE THoBADMET =V FVEF 7V Fr-HF7 )V FUHEEAVRETY
A L) 7T veAH (SPACT™ Ferritin Kit, 5—7 4 Y b —7f) itk > TEEL, Btk (20 £4) 97.0+£46.7
ng/ml, &t (16 4) 43.5+27.1 ng/ml DEFEZ B, MiE7 = ) F v OEEZ R HRBIZSKZ AL,
AMZE, RIEMRMLERRED IKETHY, SRZOBHICMET =) F U H»FHATHZZ Lk
N7z, MET7 2 Y FUEOEMT AERILEICDOFESEN, MiFET7 =V FrEROBFE () ISR
MzEBLD (~E7u< b=V R, BATRBMAMLE), Q) RE, BEHEECES Lo EHRY v E,
PR ¥) Q) EERBANTY =V FromfEftiic X5 b0 (BEFR, SWER) /I TEELL. i
REEREDOWMIC X > THIE7 =V F U OEMUTWBREFHICBWNTIE, MFE7VF Y E TR T7 2
v Y PATIEE L A B DOIEARR (1=0.72, p<0.01) %, TAATMEFEAHE (UIBC) Ly THEWHHER =-0.72,
p<0.01) Z/R L7z,

MY VN, RAUFUIRICBWTIRFI VAT 2 ) U SRR REML T AWZ b b L TIMET =
UF EEENE R L, BEICBWTIRME 7 = U F ik CEA, MmiEfk RNase & B KHBE L THEMLT
BY, BEMRTOT 2V F VEBIUENTRE W, AEER, SEFRCENTRIEY =V F i3
MERTH, SRR TRILERTS 27 —F I, A8FRIcHEWTiIZ GOT LR SMHEELTEHL

45

KRN b OEBLIC XD ME7 = U 7~ LAMFRHEES L.

L & §

7=V F i3, e UTHENRRA, FFEs &
DN IZORFEEL, MFEFITTEHTE R
LIADIFHBERALEX b LT & 7. Mazur
and Shorr {3 19504E I IR D & Z IS Ay I 1
FHPIENRT 22 LR BEL TV, 1972 48]
"o, ZzVFrDITFA LT vEAHETRE
ShTLBE, EFAMETICY ng/ml OREEIC 7
cVFUNERENDICE- 7229, EHE LI E
W, H—T A4 Y =7tk Vbt & iz radioim-
munoassay-Kit T, EEBAR X OLHRE

* UMK FESERE 3 NE
it 544ETHI11 A
BiktE=Zft 1 S44£ 105 18 H
BIRNEERSE - mRETRR G 3-1-1
FMKFEFEERE 3 AR
N B =B

(B 812)

BEEOME 7=V F L 2ERLIOTHRET S.
BlzfiE 7=V FoEE, miFsk, TIBC, +7 v
27z ) v GHFELOMBEERET S LICX
S>THH7 =) FrOBEKRMEREALNICTS
ZERHME LT

. 5 &

1. ¥z FUDRE

ME7 =V FrORER F7=YF-HfF7
2V FLREERAVDEIVAS L) T vl T
b E—FTATA Y b= TIREFRB A
7zVFrFv b)) iTkot.

2. CEA Qe

fi# CEA OfEIZ CEARIA v ~ (#4F
Ry bh) X -7,

3. [ Ribonuclease NEE

polycytidylic acid (poly C) Z#/E &+ Reddi
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Lot biEREEmR RNase OMERIELEEZ —
A LTS,

4. BEM¥R

EHRA3 L (B204, Kk164)DiEh, F
AREMAM 66, WihtERm 4 4F), $RZ
PER M (12 ), SRSEERMERM (1 F1)), FIEMERE
mEFERE (16D, SrEEsttamE A2 4), &
PV voEAmE A F), FREME @ 5D, 8%
FHEALE (6D, HEELME @HD, EEY
RME @D, ATx IR @B, BEE (30 1),
fitiss 2 B0), KEHE (140, MRl 446D, =
PEIRYWE (7 41), BHERER (A061)), BEYE 2 61)
DOERBRBEBF 103 L0MFE 7=V Fr2R/EL
7o, THDDORFPIEFO—FIcEWT, MmiFk,
UIBC, CEA, ¥ RNase 7z K ##az L7z,

O B K

1. M¥7zYFUDEFEME

MERMEER LA B 204 0ME 7 = Y 5
X 97.04-46.7 ng/ml (M+S D), A& 1%E164
DME7 =V F A1t 43.5427.1 ng/ml Tholz
(Fig. 1).

2. MEIzYFUEDKBROLE

FREAMICB T 51E 7 = ) F 8, BER
BRI (6 41) 1,162+:848.1 ng/m/, ¥EifutER fu
(4 ) 2944123.0 ng/ml/, gERZHRAMm (12 4)
29+18.2 ng/m/, &:3EEkMEL M (1 7)) 924 ng/ml,
FEIEHR M AFRRIE (1 #]) 16 ng/m/ TH Y, ~
T/ w< b= 2 (94 Ti31,986+-881.9ng/ml L
BiEZRLE. FHEAMKCBTME7 =) F
i, AML (12 f) 1,579--1,045.4 ng/m/, ALL
(1 1) 462 ng/ml, FREAMIE (4 1) 838+459.8 ng/
m/, CML (1 f5]) 74 ng/ml, FEMHLMAE (1 4]) 27
ng/ml/ Thote. Fiz, TtV o % fE (14 4)
545-4362.5 ng/ml, JEg5 (304]) 1,1584+-804.9 ng/m/,
i Q4 1,415 ng/ml OME7 = V F L EE R
L, EHY L E, BOLEME7 =) F AR
Bintasz LD LRk

SHERETH (BHERER 2 H, BEAMEE 14,
FhRERZ 1 B, FhAERZ 14, RRf & k- 7o &R

17 % 15 (1980)

Serum Ferritin (ng/mh
10,

Male 200 (8 w8 @ ¥
Normal
Female (16) Ei- DR )
Aplastic Anemia see .
(6) j

Hemolytic  Anemia -3..
(¥

Iron Deficiency B“ o

Anemia ()
Sideroelastic Anemia
o J
PNH m
Serum Ferritin (ng/ml)
100 500 1900 10,000

AML () e eee ® | X3
ALL (n }
Erythroleukemia (4) . . l P

CML o | 3

Polycythemia Vera 3
(2)

Malignant Lymphoma . oeger I.. o o
(4

Hodgkin's D

lodgkin's DISGfSZE’ ‘ o o

Serum Ferritin (ng/ml)
9 g
Pancreatic Cancer o Qoper 30 j"
(30)
Pulmonary Cancer 7 ]‘
(2)
Colon Cancer
(A0} }
Thymic Cyst :
Acute infectious
Disezse on e ¢
ek, Bl sy P
(10
Collagene Disease a
L {

Fig. 1 EFXABIUEEEBEREOMFET =V F L O%K
B

BRG], FVEMRR1IF) OmE7 =) F /&
1% 1,419+1,279.9 ng/ml %751, SMERE -
7-BJR¥8 2 7 (SLE, KEIARKEMREEE) TIE T
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BRIRBFICIIT 5ME 7 = Y F VORE & & DEERIER

1,350 ng/m/ L ¥4n L7, 1BHERES (10 7)) Tl
H7=YF L 15141289ng/ml T - 2.
bbb, RIEERDOBNRERCMLE7 =V F
EHEM L7z,

3. mFI)FrLmFER HBESELOHE

|

RIE, BEEE-> TORVWERERAMEL ~T 7
v b= RIZBITHMBF7 =V F o & liEsk,
TIBC,UIBC- + 522 7=V v %pFIEE L D
BRI FR 4, 068, 0.53, —0.72, 0.72 TH Y,

47

M%7 = ) F fEix UIBC L HFEDHEAEHE & 7R
L(P<001), F7v27=Y%HFNELHERD
TELEHMBE L (p<001). ZhizkfLEMEY
VRME, AVX U, ¥, SHERIEICR TS MmE
7= Y Frofim, UIBC ¥/ X b5 027 =
Y L% RaFEDRINE o Ty, #-T, I
B7=VFv-r7v27=Y 0% gL D
X (Fig. 2a) iz, EEY 1 E, V¥ U,
B, SMREROME 7=V F &7y v T+5
L, ERicfBLTWS (Fig. 2b). 2D Z &2 b,

260 2820
o 2 w2 3 o
1500 1500 4
r=-0.12 r=0.72
L] o L
1000 * .
_.. . 1060 < %
2a E‘ o’ ¢ .
-~ o L]
c * e
5
£ 50
€ J
5 500
a d . ° .
. L]
. - * o o [
(] 2 i
[ " R ) ) Ly
UIBC (pgid) % Saturation of Transferrin
a Collagen disease o Cancer
© Acute infectious disease « Malignant lymphoma, Hodgkin
A 20, 20 180 2850 & 20
1500 " 3100 ! 7 3i00
:: 1500 : ".
i v
! ' 1
i by
i, e | X
1000 P oo} e ¢
- D * . s ¢ .
2b 2 i . HES .
Ed . . .
- [ . . \: .
H : 2
~§ 4\- . ° ' °. ’/
E o N wf 1N
S N \ 3
§ ® toa, e
w L] N .‘l [}
Aee !
. "‘A:
g e

4 = R
100
* ?aturatian of Transferrin

%

% o
%  Saturation of Transferrin %

Fig. 2 M%7 = ) ¥ & UIBC, 7 f3fIEE & AR
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Mg, RIEZEbEVWEECRME 7 =) FiZ
SR EZ R L TWb LREh5b. Thbb,
&, RIE, EHEY UE, AUF IRV TIE
PSR OBFIc X > Tl 7 = ) F 023
BN 5 2 EARBR S .

4. R, AMFRIcETIOhEI=VTF

> DOEhhN

BMRIEICBIT A0 7 = ) F MO
BRTAHAFEEN1SELT, AMERIIBNT,
ME7=VFr&7I7—+F, MERZT2F—
€1 Lo, 2HFRICST2ME7=) Fv
& GOT Lot ZBlE LTe.

Fig. 3a {3, @MERRPELNIBEF CHEITL
T AT HERE L MR Mg 7 = ) F o, M
oy —¥ 1, MmiFE7I7—€EOFELRL
Tw5b. MK 724 —€ L IIREEAREOR,
FEMAL DRSS kick ) ERL, KO
RIEZBIRITTRTLOLEX LN TWDY, MiF
72V F L RMETTAZ—F 1 LIiRER URE
T, 24RMB IR VRV E TR T Lz,
—75, Fig. 3b i aFRicR v Tidm
W7 =) F o3l GOT L EDHELE L - TE
L, MR r=089 2/rL7c. ZDXHKA
PERER, AMIFRICE W TIZEEMBD 5 DR
EVIE 7=V FUoBRLEATILEEZORS.

5. BEICBITA2mMET ) F08EM

FICIBIT DM 7 = V F AEBMOBF 28K
TH5REMT, BEICRII2ME7 =Y F o L i
B RNase, CEA X DA I oW TRt L7249, &
T, —MCKEOHLERMAELED 2 LA
, F->TME7 = V) F oML X 28Tk
TSNS LAV, B EREERICX
> TR OHFEDH S 572205 D FERE 2B W T,
mif 7 = V F o L ik RNase & OFEEREIZ,
JERFIERRE (7 41) 1=0.77, FFEHH (13 4)) r=
0.194 2R L7z, E£iz, M7 =Y FE L fH
CEA fi 213, B 20 iz 3T, r=0.43 D4
Bz Lic. BB RBEER T, CEA fE)s
2.5 ng/ml LLTFOEFERICHS 4D 5 b 2 4)i%
RNase EH TH2 bbb, MiE7=V F

17 %15 (1980)

Acute Pancreatic Damage due to ERCP

i g ®e? i

< A

AEEA .,
32 w w | \,‘,\\‘Am i

s
o Elastase |
Ferritin
L

JL
< 4 hrs.

wl

Acute  Hepatitis

3b

Ferritin

’
/
S \ A
NN

s 2 E a
Fig. 3 ML, SMFRICBT M7 -V F
OHEF

EREFEEEZ R L2z L3k it % (Fig.
4, ULz s, BB mE 7= ) Fo
OERITE, BERETO 7 =Y F o AR TTHER
BELTWaZ LR hi.

6. HRMAETIOIL-—CRIZBITHMET

TYFUEDLTE

49 5%, Bk HT). #9 30 ERHIAGE 2~3 &/H &
feiY, WEFASI4E 6 HBMRFROBKi & 9 137z, IF
FSTEIL AT uRE 3 WRHC ABE L, BFREZS, Ff
RIR, BRMEA~T 70— 203BWE 51T
Z 0%, SR TRIBBETO L Z APERFELO
TeOEFIS2EI0 AT L7c. FHIRMRZER T T
3 fiEAbGn, PR3 1 BEEANGT 5. Hb 14.8 g/d),
RBC 493 x 104, WBC 3,100, Th 5.8 % 104, [y {5
EH 7.1 g/dl, Alb 57.5%, a1 3.5%, a: 6.3%, B
7.9%, 724.9%, BSP 23.5% TTT 4.2, ZTT11.8,
ICG 32.8%, PS5z b 3RFHEHER L. L
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Pancreatic Cancer : Liver Metastasis (-)
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.
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Fig. 4 FEEICBT21ME7 = V F >~ L ifii# & RNase,

CEA L o#a

VESE 241 pg/dl, TIBC 279 pg/dl, a JBR# v A
200 ng/ml Thotz. FHRE~AETEI/I R+ —V R
izt B ELTT A7 25— 500mg/H #
FEEHITLICEZ A, MFHROETEZED, JAHF
i 220 pg/dl LI ED Z L 3% oD HSREERR T
1% 200 pg/dl AT E72Y, v To27=Y %R
FEEL 90~80% A350% £ CTFMELZ. M7 =
Y F 3,360 ng/m/ 2357 2 7 = 5 — L 500 mg/ H #
DR 1 4 H T 880, 32 H T205ng/ml &%
F L7z (Fig. 5).

Iv. & =&

MEROEFET, KEFHEL D b—HiE
fEZRL, ZOEIBIZ 15pg/dl < H5VWTH
5. M7= Y FrOEFMBLBLEPKEL,
MESKAEFEEZ RTRACB TR L, B4
97.0+46.7 ng/ml, +r{443.5-+27.1 ng/ml D% 15
7o, Zhud, L UL TEETRARICE > THERR
SEOEM A, BHORK2EEVWILichoTW5.

M7 = ) F AEOBINT 2 KB, D
EDSH, ME7 =V F UAHOBAT 2 HEEEFEEXK
ZHA MBS ME, RIEMER MM EFRERIE T H
D, HEBEERZICE D WS & TR
L, RWTlFES, mEROIECHIT 5. #-o
TRMD 72 WERRZAREDBZW I3 IE 7 = V) F
VB THRLIEE L 15,

M7 = V) F o OEMT 2EEBIEZHICDED
2, M7 =Y Fr LEROBEFEERT LA,
) FEEskR oMz X 5 b0, Q) RiE, FEEE
BES b, Q) EEWEN7 =Y F o 0
B X Db DT TEX D LHETHO>ARE
MTHd. FE, EFEFRBLUOSKSHERAM, F
EREMERIM, ~T7 v~ b—=Y 2%ORE, B
PR 2 tEb I WIRBRHC B I 7 = Y F
fil & ifui#ek, TIBC, UIBC, % fafniE & DFAREMFK
$¥orixdex, 0.68,0.53, —0.72,0.72 Th -1z, +
bbb, R, BHEERZME-> THhRRWEEIE,
MiFE7 =Y F1x UIBC LWHELET > 2 7
=V D%HMELFEL R HEBL, #BLTHR
SEEFRDPL T 5 LERTE 59, Lipschitz,
DA (1974) HIZIEHE A, $EKZHE, SBRIE D
CEER, RE, FERCBVY TR LMLE 7 =
) F AEZ TIBC iIc M3 2 Z L 2fRLTH
VO, EEFHATIEME 7 =V F> 1 ng/ml 1 ZE7E
8k 8mg IZHYT B L OWEL HBY.

ME7=VFLDITHA LT vrA DRESL
&N D LARTO 1956 FEE2 S, FFORBREERIC
BRMLERIC 7=V F L OHBELD Z LA
R R AW TEIESR TV, SRIDFEH
BDITTAA LT veAICEBRAEICEBNTY,
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Fig. 5 GRMHE~NT /v b=V REICBIF 3T AT = 7 —VIBEHIEOMET =V F v

AMFRICBVWTLE 7= Y Frix AL, GOT
CRLAHELTHETAZ B8, £,
AMEEER I CME 7= ) FA3EmML, miEFz
2 —¥ 1T LB LTHEELZ. Tabb, A
BEoEEMEO BMEEDE AT, EEMEN
N7 =Y FURRBMRT IR T SR -
TEZ7= )V FUoBEMTsLEXLBRS.
RIEDREITIE, SRITMNRMAICEREL, Rric
S (I BED AN TR A 5 f 4 o~ D 2 i
THO,. —fRicgRIT 7 = Y F U EROMBIPFIEK
LRIHEN TR Y, RIERICHENRAAES ICHERE
L7cgkidzex, 7=V F U ERPTESET,
RIE7 = YV F3fmTseExohd. 4
W, REIBALOMIN 7 = U F v A5 ISR S
ZEFLESLTWD LHfEESNS. At R
FER ORI MmFER O T, TIBC DT LA
T, FE 7=V FrOLRIBEENICOEER
JREED 1 > THAHZ ENH LML -1,
EHLOLSRIOWEICRNT, SWEREAT
W, Aty oo EAmE, BHY VE, AVF
VR, B, MEOmE 7 =) Fro LREEE
L7z?s, EMEEICBITAImE 7 = V F U Emn
DAH=RLPBRETHS. FVFURIZBNT
i, JAH (Stage) oEfTL Ik, MFE 7=V Fv
ExsmofmzrL, FAURHTL BIX A X

DiE7 = ) FUEREEEZRTY. 20T Lh
5, Jacobs, AP L THR VX UK ICBWTIE, 18
RS EMER B L IR R RIE L=
WHICERIRET D B &3l re LICRER, MRS
TO7 =) FUERBTET S EHERL TS,
AMEBMEE IR IC BV T, —i g SR
ML TW3 & Z 55 O sk B X Y
7z Y FUEOHEMERKT S LBELLNDD,
White, GP¥ 5%, 2MFiMEA fEHETo 7
= ) F o OAERE MK OTTEZ G L T8
D, E-AMAMLEICE W TR0 BMA
> TWizwe @ Parry, DHY® L0854 H Y,
EME MR ICB T A IME 7 = ) F MO I
B L TSR OBFE DR ITHIF Lz,
BEWEONFEL LT, FREL LV ETFTL
B7 =) FUeRET S LRI mF R RNase,
CEA L 0HBE2BE L. JEFEBE T3 miE
7= Y FdmiERE RNase LU THML,
% CEA 2.5ng/ml LLF % R L 72 4 IO REFEIE
FllzBWTLMmE7 = V F T mL 7z,
1% RNase,4® CEA 13, ticBEmmahs
ThHZENERENTEY, ME7=VF D
FRLEL UCHOBEMER T H 5 AREME 2 HEE
L7z725, #apmdiciir 5 acidic ferritinl®1D
B, ERNRHEBOSKRBRE 2 EDEML LB
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LT BEY DS,

V. #

MiESEESER TholtiRADIE 7 = Y F
BIVAA LT vEAETERL, Bk (204)
97.04+46.7ng/ml, 4tk (16 4) 43.5427.1 ng/ml
DEFHEREON. E7 =Y FrOEKELETR
FTHREBIRZEAM, BEMELME, RBIEEER
MEFRETHY, RZOBHICMFE 7 =V F
UHHERTHLZLERAR. ME7=YF D
FERFT2HEBZSZHKICDESDD, mMFE7=) F
LROBWFE, (D) FEsEOEMICX 5L 0,
Q) RiE, BHEEHFICED b0, O) EHEBIN 7
=V FrOMmPEbick s boicpTTERLE.
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Summary

Measurement of Serum Ferritin in Various Diseases and its Clinical Significance

Tsukuru UMEMURA, Mitsuo KozUru, Akihiro FUNAKOSHI, Toshinari KIMURA,
Takashi YaMaucHI and Hiroshi IBAYASHI

The Third Department of Internal Medicine, Faculty of Medicine, Kyushu University

Serum ferritin levels were measured in adult men
and women with normal serum iron level by radio-
immunoassay using human liver ferritin and anti-
human liver ferritin. The normal values obtained
were 97.0+46.7 ng/m/ and 43.54-27.1 ng/m/ on 20
males and 16 females respectively. Low serum ferri-
tin levels were found in patients with iron deficiency
anemia, polycythemia vera and paroxysmal noc-
turnal hemoglobinuria, therefore it is useful for
diagnosis of iron deficiency to determine serum
ferritin levels, however, the mechanisms of its eleva-
tion can be classified and discussed on the view-
points of 1) reflection of increased storage iron
(hemochromatosis, aplastic anemia etc.), 2) exist-
ence of inflammation or malignant tumor (malig-
nant lymphoma, pancreatic cancer etc.), 3) devia-

tion of ferritin from parenchymal cells into blood

circulation (acute hepatitis, acute pancreatitis).

Serum ferritin level showed extremely high correla-
tion with 9%, transferrin saturation and was inversely
proportional to unsaturated iron binding capacity,
in diseases with high serum ferritin due to the
increase of storage iron. Serum ferritin in malignant
lymphoma and Hodgkin’s disease also increased,
however, 9% transferrin saturation did not. In the
cases of pancreatic cancer, elevation of serum ferri-
tin concentration coincided with increase of serum
CEA and RNase, which suggests the stimulated
formation of ferritin in the cancer cells. In the cases
of acute pancreatitis and acute hepatitis, serum
ferritin varied in concordance with serum pancrea-
tic elastase and GOT, respectively, which suggests
the deviation of ferritin from parenchymal cells.

Key words: Serum ferritin, Transferrin, Hemo-
chromatosis, Iron deficiency, Anemia due to
cancer
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