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The transferrin receptor is a transmembrane glycoprotein composed of two disulfide-linked 95,000
molecular weight subunits, and has an essential role to deliver iron-loaded transferrin irito the cells. In the
present paper, a new purification method of the transferrin receptor from human placenta and evidence of
a circulating transferrin receptor in the sera using a sandwich radioimmunoassay are described.

The results obtained were as follows;

(1) Transferrin receptor with a molecular weight of 95,000 daltons was isolated from human placenta
by a combination of Sephacryl S-300 column chromatography and affinity chromatography immobilized
with anti-transferrin antibody. The yield of the receptor was about 0.8 mg from 500g of the placenta.

(2) A quantitative method for measuring immunoreactive transferrin receptor by using anti-transfe-
rrin receptor monoclonal antibodies, B3/25 and OKT9 was developed. Circulating transferrin receptor was
detected in human serum with this assay and the mean concentrations of the serum transferrin receptor in
healthy males and females were 251+94 (mean+SD) ng/m! and 256 +99ng/m/, respectively.

(3) The mean serum transferrin receptor concentration of patients with iron deficiency anemia (IDA),
autoimmune hemolytic anemia(AIHA) and aplastic anemia were 730+391ng/m/, 1452+1078ng/m! and
182+39ng/m!, respectively. The values of those with IDA and AIHA were significantly higher than that
of normal controls and the values for aplastic anemia were lower that that of normal controls.

(4) The mean serum transferrin receptor concentration of patients with polycythemia vera and
secondary polycythemia, bone morrow findings of which are usually very cellular, were 800+125ng/m/ and
1033+203ng/m!, respectively. Both of them were significantly higher than that of normal controls.

(5) There was a good correlation between serum transferrin receptor values and reticulocyte counts
in patients with IDA, AIHA and aplastic anemia. In patients with IDA, serum transferrin receptor values
had a significant positive correlation with total iron binding capacity and significant negative correlations
with serum iron and serum ferritin concentration, whereas no correlations were observed in ATHA and
aplastic anemia.

Therefore, the number of circulating transferrin receptors in patients with anemia and polycythemia
may reflect the level of bone marrow erythropoiesis and is a potential new index for red cell production.

(Received October 22, 1987 and accepted November 27, 1987)
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B CHhEL, MERS R TELRETERELRL. 2
W YR % 2 mM PMSF, 500 U/m{ ©7 7 =5
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Human Placenta

Homogenize with Polytron Blender.
(in 0.01 M Tris-HCl, 0.15M NaCl, pH 7.4
containing PMSF and Aprotinin)

Centrifuge at 800X g, 10 min.
Supernatant

|
Centrifuge at 12,000 Xg, 20 min.
Supernatant

Centrifuge at 100,000 X g, 60 min.
Pellet

|
Resuspend in 0.01 M Tris-HCl, 1% Triton X-100,
pH7.4.
Homogenize with Dounce Homogenizer

Extract at 4C, for 60 min.

Centrifuge at 100,000Xg, 60 min.
Supernatant

Incubate with **I-labelled Transferrin

Sephacryl $-300 column chromatography equilibrated
with 0.01 M Tris-HCI, 0.1% Triton X-100, pH 7.4.

The first radioactive peak (Transferrin-receptor
complex)

Anti-transferrin antibody affinity column chromatogra-
phy.
elute with 0.01 M sodium citrate buffer 0.15
M Na(Cl, 0.1% Triton X-100, pH 5.0.

Purified transferrin receptor

Fig. 1 Method for purification of transferrin receptor
from human placenta.
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F0_ % 100,000Xg, 60 4RO L GEROE | Hita-
chi SCP 70H, = — # — ; Hitachi RP45T) ~<v v }
HEW L., 10g D=L vy 2 100 m/ ® 1%Triton
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pH 7.4 THEEAL L 7Hi e b Tf IgG E#L affinity #
5 A (2X10 c)IZIRE 3 ml/BEciiim, BEEKY S
T AKERE . SDH 5 A% 200ml D 0.1%Triton
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EHEEE L BSA #Z#¥EH L LT Bio-Rad Pro-
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Triton X-100 Zhnx 7c3kHE BSA BEEER L L T
Wang et al. 3 Ok TEABE X RIE L .
2:6 MMETFHNRE

K2 (L Student’s t test &ALy, EERESRBLLT %
BEXE L. HBEBEFRE—KERERSIICI DG
MR SBUTEHER L.

3 & ES

3-1 k& MB4%E transferrin receptor NI & RE

311 k b transferrin receptor M3k

Tf-R ORE8LTEE L A BB B LR S B o5
B, Sephacryl S-300 # 5 A7 rv~=t 27774 —ICX
5 TE-TfREAKOEI, HiTIHGED 7 21285
TR oD 3 Bsf&E»HH 5. Sephacryl S-300 » 7
AP &2 — v Ik Fig. 2 1@RT X 5122 20 I i
D — 7 HBDF 1+ ) T —v a VORENLLE
1 135 FE# 350,000~400,000 £~ + v, 22 &%
SFEH 80,000 £ b v THY, ThXh T{-Tf-R#E

HER, EEED T EE 2 bR, 2o T{-TfR
mg/me
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I
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Fig. 2 Sephacryl S-300 chromatogram of Triton X-
100 extract from human placenta. The extract
from one placenta (500 g) was incubated with
25ng of '*I-labelled transferrin and 1mg of
unlabelled transferrin for 1 hour at 4°C. Then,
the mixture was chromatographed through a
Sephacryl S-300 column (6X150 cm).

0—0 125]-labelled transferrin radioactivity.
®—® protein concentration.

1# Transferrin Receptor ® Radioimmunoassay # D BAF & % OEERIGH 83

BEEEoBEREIR LA, P T JiikEHR1L affinity »
S AR LT, ¥ A &EEE% 0.1%Triton X-100,
0.01M 7 = vERIZEW, 0.15M NaCl, pH5.0 T Tf
% apo L3352 &1z X b receptor D4 % fREE I T
BHl Tf-R % 157.

Fig. 3 1o 4 Tf #itk affinity » 5 2 ¥MNETH O TR
» SDS-PAGE off R&7R L. #1 Tf Hiik affinity »
5 ¥ Tf-Tf-R A& K EIISTFE 95,000 #
A b v, 80,000 £ v b v RUN14,000 £ 4 b v EKICE
ADAv FRED B R (Fig 3-A), # Tf Hiik
affinity » 7 22 A5 2 LI X Y 43 FE 95,000 £ v
Y DOE—DAY FIBR IR (Fig 3-B).

Tf-R BELARICKIHEINEK L EHE% Table1 12
RL7-. b bR 500 g A5 1% Triton X-100 12 X %
AEALTE bR EOKRERE & 2,100 mg
©1.2mg @ Tf-R 23&F T\ e, ZORBILESE

(A)

(B)

94000~ -’
.

67000 —

43000~

20100 -~

14400 —
dye
front—

Fig. 3 SDS-PAGE of the first radioactive peak of
Sephacryl S-300 elution (A) and purified trans-
ferrin receptor (B).
The molecular weight markers were phos-
phorylase b (Mr. 94,000), albumin (Mr.
67,000), ovalbumin (Mr. 43,000) trypsin in-
hibitor (Mr. 20,100) and a-lactalbumin (Mr.
14,400).
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Table 1 Recovery ratio of purified transfervin rveceptor from human placenta.

Protein Total protein® Total transferrin Relative
concentration® otal pro receptor® (ug) recovery ratio (%)
Triton X-100 extract 21.1£2.3(mg/m{) | 2100+230(mg) 12404210 100
Sephacryl S-300 column | 4.3+0.5(mg/m) 216+ 21(mg) 1070160 86.3
Anti-transferrin anti- 320438 (ug/md) | 800+ 95(ug) 800+ 95 64.5

body affinity column

a) Mean *+ SD of 3 experiments.

2 & Sephacryl S-300 # 7 &, ¥0Tf 14 & 4 1L
affinity # 5 a Vb2 bty b, RN TR
¥ 65% MEIR X, INE IR 800 ug TH - T,

3-1-2 ¥58Y transferrin receptor DY H> F &M

HaiEE

FE8 TR (B0 pg) & I Tf (10ng, 4Xx10
cpm) % PBSHFT4TC, 1B I vFa<—vavl
7%, Sephadex G-150 # 3 A/ r~= b+ 2757 4 —%
Tot. Fig 4 inT X 55 T8 350,000~400, 000
FA bV OGE Pl BERED - 2 BEs b
DY — 731 mg OIEER Tf ORI hERTHZ
Lo, T LHBRINCHEST S TI-TI-REAKLE
zbhte, Ulehis TBR TR I Tf OB EERY
RELICRETH - . '
3+2 Transferrin receptor radioimmunoassay

(RIA) OERHIRET

3-2:1 1EHEphIR

B3 TR & 2 BEDH TIR £/ 7 v —F A HiE,
OKT-9, B3/25 %M\ T sandwich iz X 5 RIA %%

Transferrin

Receptor-Transferrin
sk complex
1]

125]_Radioactivity (X 10~?cpm)

= % E— 5
Fraction Number

Fig. 4 Sephadex G-150 chromatogram of purified tran-
sferrin receptor incubated with ?*I-transferrin.
An aliquot (50 4g) of transferrin receptor was
incubated with 10 ng of '**I-labelled transferrin
for 1 hour at 4°C in the presence (—0) or
absence (&—®) of unlabelled transferrin (1
mg).

L7, TS Fig. 5 R Lich, ¥B8 Tf-R
B 5~1,000 ng/m! T RIF o e BHYEIE 5
Brht.

3:2-2 HREMEOMKET

HREERE (20, 500, 3,000ng/mi)® TR, & i
Brar iy, e T, v b IgG aRECliE L
BT L. Z0EY Fig. 6 iR Lz, B
Tf-R O A BARB G LA OBER & G L ieh -
7z,
3:2:3 MFENFIRUMROMRE
EH e b miE 2 K&, PBST2E 4% 108
FRUC, KEYB o kR%y Fig. 7R L.
2~10 BOEHFMBECEREI B LN, MEOFHHED
RIBPDOLAIehoTe. Lichis TAETE PBS ¢4
ERRL s % Ao,

3:2:4 B I

FRFERECDWCCIEFMmME 14, $kRZHEml
B, FlovEE M 1 Fo 3 kT 15 ERERR L. B
EBHBECOWTHRARIZ 3 BAAEIE 22T 7 |
SOWEEL, TAThEHREALER L7, Tabel 2
It X 5 i ERFE M Tk cofficient of variation

1251.83/25 bound
]

. L L " L
10 100 500 1000 2000
Concentration of Transferrin Receptor (ng/n¢)

Fig. 5 Standard curve of radioimmunoassay for trans-
ferrin receptor.
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101

1251.83/25 bound (X107% cpm)

= =
20 100 500 1000 3000

Concentration (ng/m)

Fig. 6 Specificity of radioimmunoassay for transferrin
receptor. Various concentrations (20, 500,
3000 ng/ml) of human transferrin receptor
(®), human albumin (0), human IgG (A)
and human transferrin (X) were added to the
wells coated with OKT-9 and the assay was
carried out.

(C. V) 126.4-8.2%, BE=BFHE ©IC V.
7.4~9.5% & TR L EEHRBEUL 0B T TH - 2.
3+3 [0j& transferrin receptor assay

3:3:1 E®EA, BENFBERUZMEREMECE

I+ transferrin receptor JEE

{3 A 38 B, BE ALt 544, SRZMAM
(IDA) 41 ¢l, BCAoeEREmANm (AIHA) 546, #
SATEWEN S F, EfELmiE (PV) 36RO 2 kit
ZMfE (SP) 3#HloMmis TI-REEYHIE L ERY
Fig. 8 iwR L7, H ABHomE TR X 251+9%4
ng/m! (mean+SD), #H# A % # (% 256+99 ng/m!
THER L, ¥ Fig. 9B LA X 5 FRE LR
Bhhtehote. IDA ROYATHA BEOREBERME
Fr o> TR fE 13 % 1 F 1 730391 ng/ml, 1,452+
1,078 ng/m! TH » IEH ADTHICHA~AE BICHEELR
Lz, —7, BERREAENBEEORBEMBFO
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1251.83/25 bound (X102 cpm)

/10 1/4 1/2 1
Dilution of Sera

Fig. 7 Effect of serum dilution on radioimmunoassay
using two kinds of normal sera.

TE-R ff (3 182£39 ng/m! © 4 5 1 15 8 % 7% L 7.
IDA JEBI~DFIIR 55, FREMERLKRE» 2.4+
1.OX10% el 235 7.324.1X104/pl & 5EINT BEEHAIC
imiE TfR{ES 1,016+326 ng/ml L FHIZ EEL
fo. RLEEMBEB IRV MBEAMBEOET
(5.2+1.6X10*/ uDmo>\ Tl TR {Hi 350 +147
ng/ml LETLEEBEEFEREELRD otz R
Bz, ATHA ki Th 7V K=V e v b5k, Kl
IMABAMERE A 36.1+£6.4 X104/ ul 75 15.7+5.8X%
104/l ~DWAF %t m¥E TR & 13 538+150
ng/ml LET L7z, ELME (PV), 2 kRELIME
(SP) o M TR {E k% # # 2 8001125 ng/m/,
1,033+203 ng/m! CIERERERCERCRELYRL
7z,

Table 2 Coefficient of intva~ and inter- assay variation.

! Number of Transferrin receptor level (ng/mi) Coefficient of
samp:e measurement Mean * SD variation (%)
Intra-assay 1 15 232+ 19 8.2
2 15 967+ 62 6.4
3 15 2025+167 8.2
Inter-assay 4 7 242+ 23 9.5
5 954+ 71 7.4
2077+177 8.5
Sample 1, 4 : normal
2, 5 : iron deficiency anemia
3, 6 : autoimmune hemolytic anemia
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. . Serum Transferrin Receptor (ng/ml) +5p | significances®
Diagnosis 500 1000 2000 2500 mean= o
Normal male ogzzsTossese —
(n=38) -:gIrr 25194
Normal female Ul —_
nelecsy | “Ep 256+99
before
therapy | + g = ercafiriey 1 g 730391 P<0.001
(n=41)
iron during
deficiency | therapy « e e ]: 1016+326 P<0.001
anemia (n=14)
after
therapy sase I..- 350147 ns®”
(n=17)
before
‘ therapy - . | 14521078 | P<005
Autoimmune (n=5)
hemo!yﬁc rron
anemia | fherapy o} 538+150 | P<001
(n=5)
Aplastic anemia WI. + P<0.02
ey | -t 18239 0
Polycythemi.
Voo - { 800£125 |  P<0005
(n=3)
Secondary
polycythemia_ - I 1033£203 | P<001
n=3

Fig. 8 Concentration of serum transferrin receptor in normal subjects and patients with anemias and polycythe-

mias.

The bars indicate the mean value of each group.

a) Statistically siginificant difference from normal values by Student’s t test.

b) ns: no significance.

400}

300

Serum transferrin receptor (ng/ml)

70-9 20-9 30-9 40-9 50-9 60-9 70-9
Age

Fig. 9 Age distribution of serum transferrin receptor.

(0—0) male, (&—) female.

3-3-2 EBEMEFEM;EF transferrin receptor & & fi
DILEZFFINRE & DR8]

BmEFEoMmE TI-R BRI, ~Er=y
BE, REGEEE MBSHERVCMEZ = ) FvEL
OFEBE Table 3 it L. IDA, AIHA, E4&LREMH
I DOWFHOE BRI\ TH IME TR (38R 05k
FroBWEOHBAR U, MiE T-RfEIZIDA T
RS G L EoMEE, MESHKERVCME 7 =V F
VB L A DHBIATR LS, AIHA ROFAEARY
BT S OBICAER ERERRD b inh o .

3-3-3 HRZMUEN, BCHREEBOEEMDE

$(Z & ;5 transferrin receptor {ENHE
72

IDA FEGIC SF A BRI 5 L TR IMFT RO
FfES M Ti-R B, REEAMKBTZO~ES =
VEEORKBNHEE %L Fig. 10-A R L. BE
1,100 ng/mi & - 7o ifi# TR EIR#EFI OB EEHKIZ
—B121,700ng/ml ¥ CER ULAABESHER
950 ng/m/! F T—RERNIAER T Lie. 2 ot, R
FRIMEROBEID & WAT L CIinE Tf-R I{FELREL, &
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Table 3 Correlation coefficient between serum transferrin receptor and other parameters in patients
with iron deficiency anemia, autoimmune hemolytic anemia and aplastic anemia.
Iron Deficiency Anemia Autmt‘rurjl;ne Hemolytlc Aplastic Anemia
nemia
Number of Correlation Number of Correlation Number of . Correlation
Parameters Cases (n)  Coefficient ()*  Cases (n)  Coefficient (1)*  Cases ()  Coefficient (r)*
Reticulocyte counts 36 0.688" 5 0.755" 5 0.791"
Hemoglobin concentration 36 —0.200 5 —0.446 5 0.239
Total iron binding capacity 10 0.593" 5 —0.217 5 —0.708
Serum iron 10 —0.651" 5 0.347 5 —0.610
Serum ferritin 10 —0.703" 5 0.460 5 0.530
* Correlation between serum transferrin receptor and various parameters.
* Statistically significant linear regression (p<0.05).
®
(A) Tf-R} Hgb Retic.
Prednisolone, p.o. 8
TfR | Hgb Retic. {ng/mi) (g/dﬂ)w e (€317
(ng/nd) (gfd,) (f"o‘i/ﬂa) o5 30 2 10 Leot 0 30 15
Fe, 40mg/day, i.v. Hemolysis Hemolysis
3000415 445 ' '
3000415 445
2000410 30
2000410 I
1000+ 5 115 10004 5 Jis
od " de. A i " L J 0 |y L. e ol
0 2 4 6 8 10 12 14 0 30 60 90
Day Day
Fig. 10 Changes of serum transferrin receptor (Tf+R), hemoglobin concentration (Hgb) and peripheral

reticulocyte counts (Retic).

(A) A patient with iron deficiency anemia during iron supplementation.

(B) A patient with autoimmune hemolytic anemia during treatment with prednisolone.
Tf+R, ®; Hgh, 2; Retic, O.

M A8E LR OB L RETLTEREE
Teo e,

Fig. 10-Bri3fErn 7 v ¥ = Ve vEETHEL L
ATHA oFEFERYR LI, BInRIEE 3,000 ng/ml
LEBEERLMmE TI-REZ, BHFCL-T—RK
1,000 ng/m! ¥ CET L, BEOBRMREEEROR

W AR R B~ OB InNc— B U CHE LR 47ni.
FUFN=VevEBClsEmMBEMORET L HK
M AR MEREAYE T35 icoh Tl TR Ed KER
ET Lk, WEhobEE BB T IE TR Ei
WA MEBRI & IEAT L CEB L.
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4 % =

B\ CHIRE~DO 1 4 v DR DA iM
ErroB§k Tf & MR L D glycoprotein T 3
TR AL TiThh Y. BRIEXBERTORERE
#9300 mg D E~€ s m RO EEEAES
DT I HEE L L3, §(3Z D receptor L CHE
BRI BR IR i s S i n o e P R BIEED T TR iIc
BATWS), Bz Wada ef al. 3® e M EBRREE
& WL TR Sifd 2 B LRI X » TR
Rt L, Seligman et al * 12, TfEl#1L affinity
K7 s HvTe AR B LRSS EL S TR BB
LBRELTWV5. L, MHBEREIDL, B
X EHERR D endogenous Tf 12 X % Tf*R DH 5 A
DIEETHE, # 5 A~DFFBERABTEEAOREIN S
REDEBLLREATRG TH O ThIFERETE
HEEBbhiw, FoTtELEILFig l Rl Y)
it T Hifk affinity » 5 2 &7 TR D fodh
HFEZHR LB A7, TR O &G 2HEE
LicE $hitl 57201, R0 bESEL 125 &
BT vAvFa—vaviThTFaru<t )
57 4 —%&fT, TETRREAEEZEIRL, bz
OEEFEE I T HUE affinity » 5 2 CBE SR HE
receptor DAEBEHEE L. —#B I receptor B
WRERETY FV P LOMEFEEEBEZGCRC-HC
b, EHEIREEEO affinity # 7 4 » 50
Ti-REHEAZ0.01 M, 7=vEREE®, 0.15M NaCl,
pH5.0 A\, Tf % apo 1L L Treceptor & DiEA%
Kb B LvHRMicg&keeAvie. TORR, B
Bxhic TR 3 Tf O ATEELHF - kb (Fig. 4,
SDS-PAGE ik 2 TH—7a v F L LTHkBIZh
HMETNEMETHY, HFEITI5,000 v
HEROBEI—FTK LTSN, ¥, TH-RONEIRE
2140 % 800 ug T, ERMCHIEMETFo TR
D 65% HIEUNLFTRE T H - 7.

1983 4, Pan and Johnstone'® (Z R ER EH ©
Tf R 258 ¥ iz shedding Sh A2 BEEHBEEL, %
20 Kohgo ef al'? b IEEM K562 28 Tf OFET
T ORI Tf R &5 F IR shedding LT
WHZ LR L. 16k, HRERCOLHFELETS
EEZLR T TR 2, HRERPICAHFETH &N
FRRIhiio, ZEEITEE TR #EEHE L LCH
T{*RE®/ 7 v+ —A#&B3/25 X0 OKT-9 Z A\
7= sandwich RIA Z:# B LInlE TI-R ORIEARTT -
7z, B3/25, OKT-9 i3Fi#& & % Tf @ receptor ~DfE

(i HLIBEE 5

A HIHEERSY ok HE\C Tf*R DR/ epitope %
L Cw Db GEFEET — £#) sandwich RIA &
DIEE L THRBTHDEEZ bR, AER TR %
BREATHIEL, receptor ~D Tf D& DEEICL S
EEAZY, BEFEOHEEEHEIL5~1,000 ng/m!
EIREHTH D, HEMEDO LS L +SBEERGFEH
iz 55 &Bohic. FORER, AELYHCTEEA
& iz immunoreactive 7z Tf*R #% 70~440 ng/m!
DRETYEYE 250 ng/ml &P TeHLREIMERL T
HrERTDTHLICTE L LD, FOBMKNE
BREOVLWTHIREEZIMZ D R TE

Lebman et al™ 13Pi TR =/ 7 » —F A HifE
L5.1% A\ 7z flow cytometry 2§ » TH#EHF D
TR B2 TR ER (myeloblast ¥E<) V¥
VSEROBBER M 3.4~4,5% & BRI D LR
RMARRIZ5E1Z 88.2% & B EMREITRTZ L& L
TWBH, b FEENCRWTSHEL DO TR A=y anr
VIEFAETEI L ERE LD L ME TR E S ks
KERL T\ B WJEEME D, F 2T, IRk O&INE
BEMBEENRCARERTT R, IDA, ATHA /o8
Y CARIFRES 2R CRIE TR B /T
ZIWVEBCEEYRL, BHEYROFETNREND
TURIME TR EXMETLCLAZ &8I L, #ifa
RED T{ R BIIHRADHK S + VBRI h AT
i, BEEERA~0 diferric Tf OHRINC L D FOE P
U, desferrioxamine 75 & D#F 1L — 2 —12X b FD
BT ZEAMbRTWA, SHKBHLY L, &
BOREBICE T 5 HFR TLREXHRHL, EEA
FHER1EDA D D TR A 10.7+14.4X10° TH DD
23U IDA Tk 17.0+3.6 X10° L # 0¥ ERR LS
LTWBZ EEBHEL 5. Licai-<T, IDA Tk
BRI 5 RFEHABR N Z T, B OfRFERD
T RZDLOAHEIML B2, MiE THR W5
EXRTERE RS THWBDTHEAD. THB¥HINE
W RRL, FRIBRRHE DR 88 A R Bk i
ZIECRBNTH ME TI-REXEECEETH - .

& TR fE & o MEZEABRE & OB OBmEC
it (Tabel 3) IDA, AITHA, BAARBRHEMmMOVTH
T AREMRMIRE & S EOMEB%ERL, I
& TR 2R MIREEROITEL LCERTH L &M
IRt ek, ERoEMEEABET 5t Fe
A\ 7z ferrokinetics 12 X A B Besk DR N BHREIE
BT TV 2 BERIENEMH T, BT 2HE
FILELETHENI R EEEF TS, bz, ferrokinetics
CEOCTEMEORE:L S CE A MBEHSELTER
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(plasma iron turnover, PIT) 23MmiE+ Tf fafigic
HEL S ITH I EIREY Sh, B¥, RRCfTLD
g TR 0@l R EE etrdL & 725 5.

HFIE e IDA DE$FIORBIRE iz X 5 RERRI
B> 5 MmE TR EOEEN 2 HHEETH - 2 (Fig. 10-
A)., BEM oADK A E SO b ¥
Tf BEHPOFFHEBR LY KB L T CIEELR
L, R CEHIRSHBER - AE 2 brmiE TR
BER LI ZORSTORFEROSE « HAEIZE K
Fx 2N= Tr L AZEN Tf oBimz X b TR offilg
A recycle 2370 U It 5~ shedding 23— @ 30
Lici-iiis TIR 2 EF L bE2 B00REYM LR
hbhb.

—7F, HRE 7.8 AR Aabh 2 BB oM
TR OHEINE, MWARMMKIESL L 2EBTL B E
b, SRS G L CHRFRABHTCEML T
WAHEZEEFBRLTWA EEZDRD, BiIL, MF
TR o EEMRBHEAMERIEIND 2,3 BEIZRD LI
B, BHeRTAFROBEORIZOF
ArbbERIfETs. g ~x7e evVBER
HET B ohCliE TR @R MmER & & $I{ETL
TEEBEE LV BEBEIPROTH - E &AL T
5.

F 7z, AIHA CIBEMFBIFER, BHECRT 5ROk
BT b s TR, MROERHTEbiEL
SEEINL T N7V ¥ =V e BBk LTI
KHET B ONRFEET L. Fif, BEBM
FefE R Rl todRMEROE AL TUEL MFE TR ME3H
LR L e REANCBRMEBRE OB £ LB IETL
fz.

DX, WTFhoRBICRWTHIME T{-R TF
BEHRFHRFROSH « BIHAHBCRB L TEOEH L
BEMDAFA—-2 - LTERIIGEVID LB,

5 & B

1) ® A& L Y transferrin receptor M, KL
L. #8L Tf-R 12 SDS-PAGE iz T4 FE& 95,000 &
nrvERL, Ti LOFBEEEEL Ok

2) HTER=E/27m—FrH4k B3/25 OKT-9
# i\ C sandwich iz Xk % Tf+R © RIA ®FEs7 L.
E % B 251+94 ng/ml, IE'E # ¥ 258+99 ng/ml
DI T{-R #RHL, %, FHICL3EIRDRI-
7o,
) REBEMOBEMMETI-REAEL
IDA 730+391 ng/m! (n=41), ATHA 1,452+1,078
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ng/ml (n=5)CEEMmE T{-RMELEELTERECE
fEchb, FHBFEREWE M T 182139 ng/m/
(=5 ¢ EBRIEMETH 7. IDA, ATHA OmiE
TR EIXEFIC I 5 KBER LB OB o h TR
TL.

4) EMLMLE, 2 kELMECRE TH-RERT
hFh 800+125ng/m!, 1,033+203ng/ml THbh
FThbFEmE TRELEE L CERICEELRL
.

5) IDA, AIHA, BATRHAEMOMmME T{-RE
ERIMERE & X S HHBI L 7. IDA R W TIME
TIREGREEEE L LEOME, MmEHME miE
7 =) FVEEFEOHBRR LA, AITHA #EB4E
REEMT—EOHERD -7, UL, Bl
EU%MIE s CiE TR SEHARDRKE £ 2R
Bel, HLWEMOREL L TCEHTHALEELZDR
1.
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fo, EEHEE, #BIC RV ERR RS
BL 29, LORHBHELCL,» DB 7.
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