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matocrit, If175&(Barkan #8372 M (Gubler #:)®
S A B Laurel )Y 108 £4 WET % KEW
o2 jron free 34| #fEe IMAE 10~15 ml o ¥FeCls**
o) EEMATRR-S RN AEAKE MEBY 5~10ucE &
st 37°C msbel mEnsAel 304 DAL mEsHE e
25t MRS MEEAS  Pi-globulin o FEEA
#% 2 1ml 2 e EimKes /7] 5% 2ml
2 ) L(CEAER) BES ERES FHRste Bk
shaboh, 1 % Eo. 2 154 304 455 607t 4
ol AAA KEM) EFBIRAA Riste] Mgk
#% 1ml4 2{ES) ARS E Tracer-Labe] Well-
type scintillation counter & s BEHES WE
ST, HupfEe] MIEMNAIA AR = WMEE kSH)
Bl miEhe) HEHEEIEE(%)S R B graph #Kel
A WEEdE “Time Zero” o TEAA R4S 100
%z ¥tT Hriel H®EKEY semilog HEEE LA
WEse kB2 Eoz At o HH 50%#H<
3ol mrel RERSol MuAEML/ M (Plasma iron disa-
ppearance)el e}, ° BHE W3 Huffort g
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Table 1. Ferrokinetics Calculations (by Huff)

1) Plasma iron disappearance=T%

2) Plasma iron turnover
:Plasma Fe(micro-g./ml.) X plasma volume X 0.693 X 24
TS

3) % Red cell utilization
__Circulating activity in bloodx T.B.V.
Total ad. activity

4) Red cell iron turnover
:Plasma iron turnover X % R.C. utilization
100
5) Plasma iron pool=Plasma Fe(micro-g./ml.)XT.PL.V.
Plasma iron turnover
Plasma iron pool
T.B.V.XHb.(gm.)x3.4
100

6) Daily iron pool turnover=

7) Total red cell iron=

FRIMERAIS Fe® FME-e fhgifEe) plateau o #%
§ A 2~38 MEez HEAGHHEE T = R 1
A Fe® o] ApgRgpiate 2AikEE BEY BN
2 ohgat e —GEEfrd Tracer-Labe] directional
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medical detector & {#ifiste] IO = BB G
WER A 1D 1 W 1) (Invivo Radiation Uptake Test)
< et B OB, BERS BEROHE ohed 8%
oA FHASHA = Bl RS ARTIRES L #9~1080ER
A4 fis WEEFE K EFarideas a0 &
10~118hE MRz A HHEE BEHTANAN HBEE B
T # 5cm 2] A A detector & #HHAA Fesik
HH£ 1, 2, 4, 6, 8FFRE Z Hel: AR & 2WHM
RBAT T3Sk .

4 WEAHK X BR

Wil 2260=; RREBEME 5fl ¥Wed ferrokinetic
study & #HT HR BimEe QoA E SRmER(E, M

Table 2. Hematological Values of Normal Individuals
and Professional Donors.

Body
Cases|Age g‘l’fgg‘t (g(.:)' (;{n?.'%) (Ic{.té.)(snfcr::lg.l/rr?ff.)
Normal Individuals
! |23| 58 |4.80| 145 | 45 119.0
2 (21| 55 | 470 14.0 | 46 120.0
3 |19] 57 |475| 145 | 47 121.0
4 125| 59 | 470 14.5 | 48 125.0
5 |21 53 | 4.65| 14.0 | 47 120.0
Mean 218 56.4 | 472 | 14.3 | 46.6 1200
Professional Donors
1 |23| 54 |28 85 | 32 45.0
2 [20| 52 |415| 116 | 34 51.2
3 |27, 64 |505] 105 | 36 63.1
4 {27| 65 | 4.00| 105 | 36 68.7
5 |26 59 |33]| 55 | 20 21.0
6 136] 65 |368| 75 | 29 16.0
7 40| 57 [39]| 40 | 25 15.0
8 [37] 52 |152] 52 | 17 35.0
9 |30 63 |247| 65 | 27 44.3
10 |33 56 |330] 82 | 36 62.9
11 {31 56 | 341 1220 | 44 56.3
12 [33| 59 {441 86 | 35 43.4
13 |38 55 | 436 125 | 46 39.1
14 |32| 55 |342| 95 | 37 56.5
15 | 27| 65 |370| 11.0 | 42 78.2
16 | 27| 55 |321| 140 | 45 52.0
17 | 27| 45 | 344 80 | 33 20.0
18 | 25| 64 | 481| 98 | 37 60.0
19 |24| 60 |376| 7.5 | 32 65.0
20 (31| 60 |353| 105 | 44 65.0
21 [261 58 {291 122 | 33 69.2
22 |36| 58 |{340| 8.0 | 32 76.9
Mean 20.8 57.8| 357| 916 30.1] 501

3
= R‘(B‘C H.b./) 45 J_Ht , Serum I;on
m) {gm. % M .. (mcg. /dl.
500 | 15 \5/ : 8. /dl)
* n
fof S—
T =% 4o " |zo-\:,,
. x
400
300 | ‘.
. ..
200 L 6 Lo N
. 5 . 10 30
4 1 . 20 .
100 10 hd
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Fig. 1. Homatological Values of Normal Individuals
and Professional Donors.
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1. matedasRg

a. 4TS KA IR

(Plasma Iron Disappearance P.I.D.)
R AB RS P.1D.& 1.33~2.00 hrs(F# 1.67hrs)
Aol st fBMERl eiX & 0.23~0.91 hrs(FH
0.44 hrs) 2 R334 45#i9 & Table 3, Figure 2.1 4

¥ % 9ok

Table 3. Plasma Iron Disappearance of Normal
Individuals and Professional Donors.

Author

Normal individuals
Professional Donors

P.I.D. Plasma iron disappe-
arance: T} hrs.)

1.33~2.00(1.67)
0.23~0.910.44)

cf.

Data of other authors

(normal individuals)
Huff, Hennessy,
Lawrence

Raschkoff,
Wasserman

Bush, Aschenbrucker,
Cartwright, Wintrobe

Munho Lee

(1950) 1.16~2.33 (1.50)
(1952) 1.20~2.30 (1.50)
(1956 1.05~1.73 (1.67)

(1956) 1.13~1.98 (1.36)
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Fig. 2. Plasma Iron Disappearance of Normal Indi-
viduals and Professional Donors.

HD famiagel glol Ml SR mgtthiel ks M@
gl M WKkBREEE B F Red s Bz ik
of & A Sl HAR Fe¥ st Hs] il
o BHTS BUWSHE Aolch BRZHAmA e
A3 A mEERE HAkkREST HE MBERA
habel Aas) Rt e BEY e W) 16) 17)
So| qivt. WARBHAmWAE PLD.x K=z &
e 19 1H u g gimel ENSEAE F2 fHEfel =2l
2o ®oh Bl Y RS AL el miEEES]
BAs AT FORABOEE s 123 el
golA= PLD.9 & 2 PIT =& RCILT.H o]
m, RmERFIAZES #Bn&ge 2 + AL+ Habhn 2]
Bl Ful6o) FWIRIF 3

b. iS4 (Plasma Iron Turnover: P.I.T.)

EEpriAELe] QojAE 0.45~0.67 mg/Fe/24hrs/kg,
(F#y 0.55)°) 2 #FIMLHE R i & 0.46~2.33 mg/Fe
/24hrs/kg. (F# 1.08)°1 Q.1 MMEFA 1A BFE
o mAe MIERTREL RF2 A+t

Table 4. Plasma Iron Turnover of Normal Individuals

and Professional Donors.

Author
Normal Individuals
Professional Donors

P.1.T.(mg.Fe/24hrs./kg.)
0.45~0.67 (0.55)
0.46~2.33 (1.08)

cf.

Huff, Hennessy, (1950)
Lawrence

Elmlinger, Huff, (1953)
Tobias, Lawrence

Bush, Aschenbrucker,
Cartwright, Wintrobe
(1956)

Muznho Lee (1956)

0.30~0.45 (0.35)
0.40~0.45

0.46~0.75 €0.56)

0.32~0.53 (0.45)

¥ RAS RMUERES & 3mg2A RMMEE
At £ AMIEEES 9 8~10(F¢) #e] FMY=L
S 1At MRS wREe @ EET A Rel

oh. gaEel Bl ART SHE #BRe HEAR B2 He-
moglobin &Kl AR FlHAS T Fig.2¢ #r32
ule} 7ro] MusEEE LM P.ID.)A EEE A
wabA PLT.= EHERac Jt#Esld e Rl
Hahn'® 7|e}1® o2 BEEE BieZdEm ¥ Wik
Aol = PLT.2 JoEd et o #@aEst o
C. # mEkFIAZE(Red Cell Utilization: R.C.U.)

Table 5. % Fig 3. #iisiubel ro] @EEARS
R.C.U.& 80~87%(F#83%)°1=l = plateaul ¥
He AfE 10~128 (B 1L1E)1 %ot MiliEH
HAE RCU. HE-2 85~100%(F1592.5%) 24 HEE
AsREe] ehel BES mAaE RS L = plateau
ol FUEH = A 4~8H(E 6H)E RifES 3l

Table 5. Red Cell Utilization of Normal Individuals
and Professional Donors.

Author
Normal Individuals

R.C.U. (%)
80~87 (83%)

Professional Denors 85~100 (92%)

cf.

Finch, Gibson,
Peacock

Schapria, Drefus (1953)

Bush, Aschenbrucker,
Cartwright, Wintrobe

(1950) | 63~83 (74%)

(75%)
83~100 (95%)

(1956)
Munho Lee (1956) | 78.9~82.1 (80.8%)
%
100 —~—

Activty i Red Blood Cell

6 8 10 12 ik Days
Fig. 3. R.B.C. Utilization of Normil Individuals and
Professional Donors.

(——Utilization level in Normal Individuals)
(ooeeee Utilization level in Professional donors)

i AR Be ABZEES 60~70%F HHS
2 Qe mERAGRA 2 Kl AARE- Bay
Hel

MimEel RNt BEAHEHA et FsE B
HE &S @fzd &RS= Aol=t. BRZHAm
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Eol AR A el FRIMERe] incorporate? 12
BB = Aolats A BEEY HES B 5 o

T},
d. FRmEkB3EKEK#E(Red Cell Iron Turnover:R.C.1.T.)

R.C.LT.= Table 6. #:5% v} o] EERFH
A= 0.539~0.54 mg/Fe/24 hrs/kg,(F#5 0.45) #5115
FA N 0.45~2.07 mg/Fe/24hrs/kg, (Z2#3 0.99) = A
RBEAC] Kt fMEe oM : EEd g #eel
ARl TRA D A T F g

Table 6. Red Cell Iron Turnover of Normal Individuals
and Professional Donors.
R.C.L.T.

(mg. Fe/24 hrs. /kg.)
0.39~0.54 (0.45)

0.45~2.07 (0.99)

Author
Normal Individuals
Professional Donors

cf.

Data of other authors
(normal individuals)

Huff, Hennessy, (1950)
Lawrence

Elmlinger, Huff, (1953)
Tobias, Lawrence

Bush, Aschenbrucker,
Cartwright, wintrobe

Munho Lee

0.22~0.28 (0.26)
0.21~0.26

0.43~0.72 (0.53)

0.25~0.42 (0.36)

#mnEe] R.CLT.+ BERERY 24 ket #
2 AR A2 B Ul BfEel A E
wiMmz FHte RrEghst mERe W Eksh Bk
RimERe} e FAKl B FEREC Hmlde RCU.
oA QolA EFEEEE g Hol L HESE= B
22n 4 F Y0 FMIMBERE] 2 AL volx
o 4 givh. Hahn 219 ZFO8w GRS 1A M)
R.CILT.7} Eobd-& #4351y ).

e, [ pool i/ (Plasma Ircn Pool: P.I.P.)

P.LP.:= Table 7. o) #7kgl ulo} o] fRpKR
A& 2.60~3.31 mg (F1 3.04mg) 2 A HIRE] H5
o BEEs Aol

PLP.:= fhfigel Q01A & @EERR K
2912 EFs o Aok ol M oA 1
Kin(380 mD< fk3te] 150~200 mg 2] fiFiiio) 1BEED
=7 dEel frigide] EFE 2 7 31 mERe] &
e e #WHstd ek st== PLD.Y sk
PIT. #me HEkstes Aol BHAA FERKMER
AR F-e #el FIAE =2 yik&e) labil iron pool
o A plasma g turnover & Z&EL g AHe|ct, o
#A4 PLP & EES ¥ol4 sl: Ao, ol: KES
T FmEA BRSRED T4 92& BHEds R
ol =},

f. 18R] £ pool THE Kk

(Daily Iron Pool Turnover: D.I.P.T.)

D.LP.T.:= Table 7. o #nxinle} o] fRpeshmay
NN = 8.16~12.37 mg(F5 10.78 mg) 2 A #4 1M1 o]
A ey TRt mERe) WS Mkstd P
LP. A#87} BT goma 1H WEEsd s HEe
WL BERAA R & B0 Bostel gzham
BBl A FIRE el 912 Releh MRS W
REZR Festel WORIRIEC) #A W BERESRLE s
BE TUHES 12 JrilE #instA 2 Reloh HimE
Bl e1dE PLP.9) ETFe PLT.9 EA-S @okst
of BBl 3 # 45 5= DIPT.: 2 #
R BERZ A M 2 2ol LR BTHEL #B
mEE o RAE BENAA S SRk ST 0 w
B Z R QoA E mwg PLT oL e3¢ 25
Ao DIPT.= #nsln S Brks= Aoy,

Toe B

g. 2HmekER(Total Red Cell Iron:T.R.C.I.)

T.R.C.L& Table 7. o] 375 vhel o] MECKMEE
ol A= 1951~2514mg | =) (3 2292mg) #5 I F Rl A
= 593~2153 mg(F#H 1477 mg) 2 A FiE) H3te
H: EFT ETHEE 202 9+

TRCI: MlEANA = KEAE Bm=s L3
T ouleh 2ol MRS WIS ¥ 4 90 mgEe
e RIMERE W MERE WS BEE Al
#atd T.R.CL 9 EFE s == ol

Table 7. Plasma Iron Pool, Daily Iron Pool Turnover, Total Red Cell Iron, Plasma Volume, Red cell Vol-
ume, and Total Blood Volume of Normal Individuals and Professional Donors.

Items

Normal Individuals

Professional Donors

Plasma Iron Pool (mg.)
Daily Iron Pool Turnover
Total Red Cell Iron (mg.)
Plasma Volume (ml./kg.)
Red Cell Volume (ml./kg.)
Total Blood Volume (ml./kg.)

2.60~3.31 (3.04)
8.16~12.37 (10.78)
1951~2514 (2292)
41.5~45.7 (44.5)
36.4~41.4 (38.9)
77.3~86.4 (83.4)

0.48~2.44 (1.52)
18.1~72.3 (43.6)
593~2153 (1477
40.8~80.9 (53.5)
16.5~37.0 (27.9)
68.4~97.5 (81.4)
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h. m#sB(Plasma Volume: P.V.) FrmEkB(Red Cell
Volume: R.C.V.) % aEEmm%E(Total Blood
Volame: T.B.V.)

Table 7.0 2% whel 7ol @M P.V.:=
g 44.5ml/kg ol Kehed BiERel A= PV e
iy 53.5ml/kg 2 5o 9=k Bim2 BksEle &
SR ARG = miFREe 283 WAy Y8 o
& Qv HEHHEDY KM = BIEEMN
MEEEe] Hing o Mot e —FKae).

R.C.V. & fiEsiiu® Tl 389 ml/kg ol st
B A FE 27.9ml/kg 24 Hsle] e
ks vk} 2ol EIMS HmEA WROY Rk
e W BETY fAnREs B An g
g ¥ 4o, HMEA ot HBinES WimEAM
B ke WAE worel: WMEMHIR #E
o} —Fgteh,

T.B.V. 1AL BEEHFERTSEE 834ml/keg el Het
o BMmENAL) FiyfE 8l.4ml/kg 2A FT EAS
Be F3 glont & ¥ERE 9.0z 2 normovolemic
anemia 22 23 20 25)2) Hpgeal . S TH.

2. &BARAEHEERRZE

(Invive Radiation Uptake Test)

AR RS BEED 1D 12 19 10 198 v

Aol A= mMcBTE L g i JHE g2

Normal Individuals

ot
L=
ol e
- e o
©
@ ,/
By
L
et N
3 /\
1< D))-J———NJ::_'\:»
.2 B S e tmtonimp e
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€
S 2468 2 L 6 8 io
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© \ Prefesional Donsrs
€
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o
2
\

° . .
LTINS —— A

2L 6 8w, 2 4 6 8 10
(Days after injection cf R-A Fe-59)
Fig. 4. Invivo Radiation Uptake Test of Normal
Individuals and Professional Donors
(A : Bone marrow) ( + : Liver) (O : Spleen)
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P.1.D.9) 4=k P.LT.9 gniso s Zolsl WRHEE
#7512 Labil iron pool2 $4 meaKER FIHES
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HEA A ETH Ak

2) MiEmEEEEP.LD)E s
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R w2
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Abstract

Ferrokinetic Study on Professional

In

ciency anemia, the ferrokinetics

Blood Donors

M.D.

Dept. of Obstetrics and Gynecology
College of Medicine
Seoul National University, Seoul Korea

(Director: Prof. S.W. Kim)

order to observe iron metabolism in iron defi-

Byong Zun Seo,

using Fe® were

studied in 22 professional donors, who had severe

anemia due to repeated donations.
The following results were obtained. As a control
five healthy adult males were also studied.

1,

10.

56

All the donors had lower than normal values
of erythrocytes, hemoglobin, hematocrit, and
serum iron.

Plasma iron disappearance in all donors was
shorter than that in normal adults.

Plasma iron turnover in the donors was nearly

twice as rapid as that in the control group.

. All donors had a higher utilization ratio than

the control group, and the duration of time to
reach the highest utilization ratio was shorter
in the donors.

Red cell iron turnover in the donors was inc-
reased about twice that found the control group.
Plasma iron pool in the donors was about one
half that found in the control group.

. Daily iron pool turnover was increased four

times in the donors.

. The decrease in total red cell iron in the donors

was more marked than that in the control
group.

When the donors were in the anemic state due
to repeated donations, the plasma volume in
the anemic donors was increased and the red
cell volume was decreased, but the total circu-
lating blood volume was not markedly changed
-normovolemic state of anemia.

In vivo radioactive iron uptake was no different
in the donors and the controls, but radioactive
iron absorption by the bone marrow was more
rapid in the donors although levels quickly
dropped lower than in normal adults.

11. It is concluded that the anemia of the profes-

10.

11,

12.

sional donors is a typical iron deficiency anemia.
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