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Replacement Therapy for a Patient with
Congenital Atransferrinemia

—Therapeutic Effect of Apotransferrin—

Tadashi Kawaxani, Yoshiharu Sows, Shinobu Numajmu and Takashi Saxara
(Department of Pediatrics, Japanese Red Cross Medical Center, Tokyo)

Congenital atransferrinemia is a rare disease which exhibits an extreme hypochromic
anemia due to transferrin deficiency. We have been following this case for about 17
years but we have experienced considerable difficulties with the side effects of repeated
blood and plaama preparations transfusion. However, in October of 1977 we obtained
continuous use of this drug, we have achieved a remarkable improvement of anemia.
At first, we administered a dosage of 300 mg/day. Then we decreased the dosage and
we now are administering 1, 500 mg/week. Although the level of serum transferrin was
Jow despite this therapy, it produced a sufficient effect on anemia. No side effects due
to this therapy have been observed. Although Apotransferrin therapy is not yet
established, we thought it useful to report on our clinical experinece with this agent in
regard to the dosage and its effectiveness in treating congenital atransferrinemis.
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Purification Procedure of Transferrin

Cohn’s Fr.IV—4
le—0.ZM NaOAc contg.2mM EDTA, pH6.2
[ EtOH 36%
!
Ppt. Sup.

=—~ 0,15M Ca{OAc)32 pH7.4
+— NaHCOQs, FeCls, FeCls

r=— EtOH34.5%
]
Sup. Ppt.
=——1,5mM Za(0OAc)s, pH7.2
Fe— EtOH 35.5%
Ppt. St!p.

0.1M phosphate bulter, pHG.8
CM-Sephadex (Batchwise)

Tf fractions
f=— DEAE-Sephadex (Batchwise)
Eluted with 0,04M phosphate bulfer, pH6.3

Dialysed against 0.1M NaCl contg. 0.002M NaHCOs, pH 7.2
60°C, 10hrs

‘Transferrin(2Fe*-Tf) Preparation

WK oM % 22:11
Preparation Procedure of Apotransferrin

2Fe T

Dialysed against 0.05M citrate buffer
eontg. 0.1% EDTA, pH4.6

Dialysed against 0.05M phosphate bu-
fer, pH?7.0

Lyophilization

Apotransferrin (Apo-Tf) Preparation

M1 Tf:Apo-Tf HAoMNBAE

RIEEBRLBRL TR, REAORMIEIR
- WA X o Tyieat, 1972485 ) TS 84,
1977 L XD TR I VA7V v (BT Apo-Tf &
) BN L. Apo-TY RAEHBEIESERD
AP LAROC, SENRRIEORMEL LT
e Apo-Tf HANOKAKE - EAKN ICREST
DEETFORNYMLE SRBHTS,

MHeEH

FEMIETB X DK 1969 e bk
LB 2hRBRShRACTHEN, T izt
L 22301

26 F, . KRECITXFELFN LT ES
LoKBCth D, HAEHSK 2,000 gm, 67FEy, B
AELREMEEL L, BAMONRLEBL, BHR
PO 2hdRFCovi, 8FRy, MR%B. AR
By, ZRIERE (LUF RBC 1#g) 178X10¢ /mm®, it
axX GCUF Hb &w) 21% (¥—y —fi) Lt#ED
EaRERmABDohl. EAcKE 3. nWN

% BEMEAHBE LN LTV, Se-T{ & MEL
TR, 9mg/dl kIR CAREE L BIF. Wil
R oA & DR —RE R D 2%,
O/ L MMM Y 2oL TVice EOM, it
CRAL, 2k, ¥RaRoAE I Y . » 7 %8
oAb or. 9T TOERCRONR
YRD, LORMRER - LRELANML, —HAMY
FRTEREOLNRBOBLE RS LRLTRT
Chote

B XA

FEAOBRBCA R T B - Apo-Tf HHON
HMER LM RTF. Apo-Tf Mz Tf RM (2
Fe***-TH X b Fe*** kE\THALLELOTCH
5. EE T SHHE, Apo-Tf Bl
TRk,

3, 4EEUR LR Tf 88 Apo-Tf Mz,
60°C, 10 MO MMAEN R Xh T ) MNIFRT
HTIREBIREZ ATV,
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1972.11.24,
RBC (/m) 26X10' 812 ~10¢
Ho (va) 5.7 8.7
HE () 18 e 2%
wec ven 1000 % 1000
Retic. (%) 25 - 20
Fo (st/w) 83 20
TIBC (vt/a) 80 52

WWIBDTF W2

# »

(1) T SFHOR SR

MoK X SRAFBHOHERILH L RS, X1
B X 5 ek R ORIFAAER 2 b, 1972 £
T MMYAPLEA L. Tf HAEHNEO K
WERERIeRTRAYTHD, L2 AM, HH 160
mg © Tf HALHEL, RBC 12 86x10¢/mm", Hb
12 3g/dl DR RI A MR - BERSBOM
MTADRIRD Tz, i, = OMEAROR MDD
1,400 m! DRAYTo7. TO®LPENTHLH T
WAAME Licdi, M1 RR LM EOBHREBOR
frdhote T WNZMLOBBCILET OBRNE
HOhiH, FERUMATH ShD—~ERAERERH
oY, BNPECERY I VRSORN  BRYE

Ll b RN R e R s o T,

(2) Apo-Tf BFHlORSTHR

(1) BURZR

1877 227 AR BEILIRE (NEP TRV AR
LHLPMBMEELOND) ORDARMRY LR
RMHKSE BT B1H SOME 8,400 m! oMM
2o R bbb RUOTWL AL RS, BL
HHUBT IR Ch ot TORD INT £ 10 A
b Apo-Tf B XM L.

MUPBAHSO mg WEL, F2rFATIICHS
# BT RBC i 206x10—~427x10¢/mm?, Hb 2
6.3—12, 8 g/dl, MMMILMNT 404 pug/dl L BB
FWe i, ok 1978 £1 ALY 1,600 mgx2/
ARy L2 IR X 5 BRI RRA Y - . 1979
£1 XYz 1,500 mgx1/MEMLGILFERL TH
7oA, 1,500 mgx2/Mip sy &t L RBC, Hb &
BEEN L, REFHO+AEHRIEDLLA—R
RELBFCRECE - TV,

¥, BEROCRRMOTMEL & bic, Apo-Ti §
FUMA IO 7 R, M5 ~EMIWLIERC
KELMAMTA TR (WRLRBO T KR,
BE (Apo-Tf MUANASRI £) FINE, 25k
&M ERFIIN Z (R TETVD

(i) Tf ompERN

#E L Apo-Tf HAOMpTCONRLRDILD

%« 2 Apo-Tf SHMANRO ANRERR

‘mn.8.22. ..
57

11.30. 12.23.
27

ROC{ X 10 /n) 2% 370 m
Mb (g/d) 7.5 BTF 68 BTF 10.5 Apo-Tf 118  Apo-Tt 12,8
He (%) 25.9 3400s2 20.4  §00a? 32.2  SD0mg/d 34.8  3DDag/d 378
WBC (/a’) 2900 00~ 2600 200 1900
Retic. (%) 20 L] Apo-Tt 40 23 30
Fe{ug/dt) ] 300ng/d 56 85 9
TIBC{ril/dt) 1 129 148 132
Th(eg/&2) .13 4 45 80
7.1.7. 491 .0,
RBC( 10 /ae’) 2 40 453
Ho(g/dt) 13,1 ApoeTi 141 Apo-T! 15,0
Hi(%) 878 1500mg 419 1500w 40.%
WBC{/ma?) 2700 X2'w 3200 2w 3000
Retic.(%e) 29 20 ]
Feo(ug/dt) 89 102 96
TIBC(ni/H) 182 186 156
T /t) L] L] 6]
74.1.16. 10,3, 80.7.8
RBC(<10%/aa?) A4 ——dy) 1]
Mb(g/at) 14.3 Apo-Tf 15.8  Apo-Ti 14.9
Hi(%) 4.3 1500mg 42.7  1300m 43.9
WEC (/u!) N X)/w 0 xlw 4100
Retie.(%0) ] k) 20
Folua/dl) “ n £3
TBC(ui/a) 140 105 129
T1.(wg/dt) 39 ] 30
ik, OBTF . WA

CHEMRE, Avo-THBRR, EREMNME, PRIZIBEVLARR, TAZIAROATHS.
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* 8 Apo-Tf 3000 mg &% 0 fich TS

HoxEY
Trarafectin  Pe TIBC RSC My
05 T0 Ny 484 140
Apa-TH. 000ag (i.v.)
tame 20 150 X8
TA® [t} 14 210
AN " 108 161
138 w5 T 129 4 1M
Aoo- T Mg ‘i v'
1a8 50 83 N2 484 141
“Are-Tt Mg vt
188 53 108 414 483 148
Ase-TE Sag Tuv)
Rl S5 88 10 826 13.7

ne; (wda) (LA A R
T Wy e T BR L BIE. REUNL. ST RORE VAN
rerey

CTh, SARTRPMRIL, HUIAHN N A I RIERILT
ws

1z, 3,000mg © Apo-Tf $ifl% 1382 ke d AN
L, Se-Tf % BELEOR{LEY Al RiRizN3
RRTBYCHD, HEWMOEE 1,680m! (&
RERARZ TR C $54%1BMT Se-Tf
% 210 mg/d! L3RIl ECERL T332, 3
BRI 79 mg/dl, 1 AErid 46.5 mg/dl LR
KizsTvde ¥, A1ES,000mg © Apo-Tf
HEEBETAZERIY, LEWIR Se-Tf itk
B+3-k, BXU RBC.-Hb § Lifvziimts
Cidbhotza LOOLE2ITRLAEA D Apo-Tt
¥y 1,500 mgx2/ATLEMB & LT H Se-Tf
i 70mg/dl (B3 BV L4 BOM) T K
B Se-Tf EAXEXRECHROOIEECH -0

—f Ti OXWEL 8.8~10 H L vvbh Ty
5, Apo-Tf Sy "I CERRLEBACHESELM
hCORBELMIz. KR2E2 eRxTEY ©, fd
EMNE 6.4 H, 7.2 RThHo1N, EHBAPLY
OR—TPFITIENIE L Fr 5k 2 B CITRS9~4T
GRETLTE Y, AEMCEE Lo 2 ROKR
LR Y% (5

(i) MR

T BMOMEL X YRNHOBE - Bt e L
5, Apo-Tf BHIOBER L - THRBR LS D—
PORFALBD TS,

Inss, BEMmHEpOR T Hikok & & 1977 &
12 A, 1979 4£ 10 AL 28K bl=b Ouchterlony
i, PHA (passive hemagglutination) ¥l H¥y
FLRN, WThoFERL - THRECH -1,

B O m W 22:11

-
Tizet.20

-
Tl 2e¢.40

EMELA 2 e W @@L Apo-Tf
UALBGL, wheomsitRrl,

&2

% ®

Tf N&EE4ACHAMERELEMEA- TV
ERESORRCH S, Tf HEKMIRZ T 5KIE
BRI hARETH ), BRCGDEOREBA
RESLELLNTWEY, HEMCBERZERND
CRACKESREROYRL, HEORMIL LS LK
ALhENAMASR L D~ P r - v AYRET
T EBMIBATY B,

AFEOBMCH L CRBERN I T OWFIER
RATHLZ LR ORNWEZHTHY, 2hie
tH ARG H Tf Py S £ 11 EAMSYeis
LAEOR M 2V b+ o= LTW5 LORED 2B
3, LoLigEed L oRRoNo Tf NH (24
13 Apo-Tf H#) k LOBEOMBOMAITHONR
IehEDVTIR—ELAE L X FEMEL
i3, M1 4EM 1,500 mgx2/E@D Apo-Tf HHl
PEALE - RMEART, EDOHK 1,500 mgx1/
MERELTRARELZALR Tz Liv L
Se-Tf {lltz 1,500 mgx 2/ D 5¢ 60~70 mg/df
Btk (GEMHS Hiv L4 Ho Se-Tf fi), 1,500mg
X1/ ML 90~40 mg/dl Witk (HHB1ED Se-
T 88) LEMEPRLTVS. BRBNAE L 5K Apo-
T WELPELEDED Se-Tf HIXEMNSE2 R
BT L > TLEV, Se-Tf {4 1ML BRI
eRowizAko Apo-Tf MY RECEET AL
AP VERCEARTHS. FRLY RfrEShi
T (EMBED trigger & LTHE, ORI
LR lifespan LBRTHLEBL TR D, FED
B DI IS ST LL Se-Tf i RBENRHD
SBERECEEL D, 4%D Apo-Tf RF¥OEER
EBLTI, ~eLPr—~ v RAORITLW SRKCh
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WM OREM (Apo-Tf HFE4 1 MG oM,
BESEHRUACh I DMWY E > T 3,) %
80~70 ug/dl LR TRICHED L 3K Apo-Tf M
XHELTHSFETH S,

-, BEMAE SV TRARLORE £33
LA, bvo LML MREESCOLRRD
BT LT FEIhS. LOLAKERR~EY R
-y ARYED EBHIhBLIMERDL Y, WEEALN
YRR TV SENCRHMERBREN < L0IFRE
%2, YEA1M Apo-Tf MHBELRITAKTF
Bthd,

T, BRBICRLELISC, T WAELLTH
S LRI s L O—EORIR OB 75 20 Apo-Tf
B 2 B L T+ Ciad o, TOREE LTRD
SANELLID,

(1) He5EoME: FELhHIiL 6,000 mg/A
O Apo-TY EHEEA LA BELTHIMN,
TS QAL LicBRiL 4,350 mg/A & PR AR
Pizirote,

(1) S5O : Tf ML LA,
Apo-Tf SFIME: & LTHA LTE D, BRRER
DOTMELEL OIS,

() WHOMM : Tf HWHL Fer** 20T LA
LicbOTH D, Apo-Tf Bz Fet** LMATS
LMo b 0 CEENTC Fer* LRAL TE L%
BhT\w5, SORFOHAVRIRIR Y S
BT MELEETE V. ¥k, RO - F
ERSgL AR LRERORENHE L T D
7, o Tf Rl k3 rechri@
Mok h, EZOMEADO Apo-Tf HF O 21Eh
TV iE¥rbhd, TOLFEMAC K -TIZ~E?
v b - AEAHLCHD, GATRENIRRICD
ShokliaLic TE #FX b, Apo-Tf Mk
PELEFHROHRL BT COHRATIE LAHERIE
2TV ElbhS.

FIETITR M IR O 7= b DME ORI 3 X TR
EHRDLAIGELTLEY T L XY, BHAENER
~EE L~ P =Y AYBTTRREDDS T
LHEbR T B, Heilmeyer AERCHDTHE
LREAR ©h, ABOMSSSR~ORILRIEY X
nTh, FREMATHI FRTTORFHERADRD
B HBD LR T D, REOKINRETH 544
RS~ OIS ER TR LENEBmLD D,
ZOFWIIAEORBET AN X b 0 T BER

-=1712—

ERDECH D, BEnSSHbhbhdt Apo-Tf M
FEAECE=OHETH IR, RinORE LT
PRl Ciz+2 kR A, ~RUFR—-YRD
EhRdBFIR VDTS L XL 3N, TCOrER
AT Lok 3 XU Db DR IROMMICK L TiX
& DWRITIFHC TV SR, MMM - BER
AROEFTARIREOEMK L T2, Se-Tf fl
R PR Lk hinRCi D % AR R RIMHT 0 —2
Emxst il Ehd. ELTRBRRELBN L
2, Apo-Tf SiFKc X SMEMIEC X MO
ROLTRL AL F =V AOTHLTETHY,
Apo-Tf BMHMBESIh+ AP L4
EHXhRBE, REORELY - ARENORREE
R LM LREORMFREXNLELEO LS
X%

AHAEOMBIL T, MajEEB FExKEr 2
VAZ 2 ) YRS ELTRELEN, DMWY 1
atransferrinemia 2MRPRE -7 Tf ¥ ¥k
WOTH TS Se-Tf A¥HDHTHRTEDIDBRN
AR RT Ok L LTkD, MK Se-Tf
PMETLTVWAARRMCAR sV b O %
hypotransferrinemia & LC\%, 4Eizbhbhd
sheftv, XERY EXERI2 V270 V0
) L.

bhbhizEXEE 2 VA7 = ¥ VIEDERY
17 e b follow up LT, #HE
TREONBOVUBKHE IR TER. L L Apo-
T SR ASE L TS A L CLLE, RO
o - TR R RRE R, Apo-Tf SiM
OUAER - BEMRE oW TIRERRNONMIZR 2
hTwatt, bhbhizs M d Apo-Tf
BHOWAER L VETOREERE. ThbY,

(1) ZEAe vz, 81w 1,50mg ©
Apo-Tf BHMEKR L) Se-Tf ENEMTHIRD
PibBEFRBDO T HTRTE o7,

(i) Se-Tf HLYAMERCH/ LR AR- BE
@ Apo-Tf BHOFBLRL, ARYERTH Y,
2, bhbhOERN S EOBTXn Vv & H X
6.

(H) WMELTE, TEHMI D Apo-Tf HUFO
HHREEOHRBCHL TREL TS EEL S5,

Mk, £XHAEMII V27 ) vIEENT 3R
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OB ML BE L.

MLRLSeH ), RN T MK - Apo-TEH
gL, ¥, Tf HEONE - mhERBON
BRIRD ke R 2 ¥y RS .
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BER %O /NRBRERBI L C, in vitro 3k
REORENEMEIh, o N, MERBHEOM
RABORENFBRESBF LD L 8abhT
Vo BER, 10 MDA vy vREEEO MR
PIRBREAL 7 ¢ = —VRERTHS gliclazide 2
gliburide % 6 MANLLE L, ERN, ARBEOLM,
B BRSO G MTRREB O MK X 1T - 2

thexdd, 14M o ADP E#MtMC, EBR
TR, REMEOLBIZ, FEENEDE R,
FROMBEMERMBTRL L, 10 4M, 100 M o
ADP AT, SEOML R InMiTied o hht,

10 uM @ epinephrine, 760 ug/ml @ collagen
MM, glyburide Fyieih, WREIERHWL I,
ZOWMKMOTMIZ, MMMOREL L EEE B S ik
{, BERELATRVY, RoOMENRON/ NI
RE~OABOBBEEL NS, ShbHikin vitro
ROBRETHD, in vitro HOBILE LT L LHEBIL
T Bbh s, BoMRMEDR/NREORL
2, MEREORLP OB T Lot Lk
Ve,
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