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Fig. 1 Gamma Ray Spectrum of %°Fe Point Source
by a Whole Body Counter with Plastic Scin-
tillators.

16 % 8 & (1979)

tL7.
2) BEOIRILX-DESRME
89Fe L [RlEkD Ik T 137Cs, %8Co, 40K D5 HFRIR

Mev
1.5

1.0 1

0.5 1

0 L3 A v v v
1 2 3 4 5 6
Base Line
Fig. 2 Linearity of each Compton Peak of y-Sources
by Plastic Scintillators.
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Fig. 3 Counting Rates in the Serial Additions of 2*Fe
Point Source in the Optimal 59F¢ Setting.

Presented by Medical*Online



Whols body counter (plastic scintillators) iz X % gkWZ G 5R

FHELIZENEND AR hFLDa T kv
=2z &, ERED r#oa v Frr -2y P
STz 3x X —Li3, Fig. 2 IGRTILKE
MERER LI

3) rRETHERKREE L SR

S9Fe IR 0.11 #Ci 235 1.3 pCi % To FHllic
BT 0.11 pCi 738 0.65 £Ci ¥ i, Fig. 3 iz
T & EBBERBE S, 0.65pCi LLE
THEROET 2B bh, 1.3 pCi DBFEDE
HEHRER L 0.11 #Ci 225 0.65 pCi % TOFHER
DEMRDERARICI T 2R ER L OMIZH 9
Y% DEZELNRED bhiz.

4) FERLEMIR

g EOBRERy FOEEHEZ 0cm LED,
Ny FORLERAE LT, BiEEARIC 10cm [
RTHRIREZBEIS W T, JE L ISREdBIT,
Fig. 4-A [Z7R 32 L il 0 cm T, 90% LA E
DENTHEBIFE LN, Xy FLE10cm DF
ECOEREMARL, Fig. 4B ITRTTELEL
WO T 2338 ® b iz, Fig. 5-A (3, in
air (a) 33 LV in water (b) IZR1F 5 SRFEOE S
Wkt 328 %5k Liz. Fig. 5-B i, 29%mnBE
DFE L, Fe Rt SR+ 55 % M

1367

BAGL & RERAGL & DIEIfE L DR ER LTz, 69%
~101% DNRHBE b, FH81%DOHREH Y,
HRRITIER S5 2 LR TE L. EEORIER,
IMEAL L IERMLO T E 2 IE L, ZOFHELY A
Wiz,

5) BBG LHEBLUVHFELDORER

TR AX—IF 720 KeV 725 1,470 KeV £ TT
HIE L7 BBG L BEDOHERS I UEE L 0GR
% Fig. 6, 71TR 3. Bdk BBG 3 HRB LUK
HEOHM & THMER A b iz,

6) H/IMEHEE (Minimum Detectable

Amount; MDA)

NER OO MR H i, (D REZEFLA
EOMRMERE, Q) ZEokNaf, ) ET
R NX—IE, (4 PEITHT B, 6) JE
CHELTIRHEICE - THESHS. BuMRH
ARERE BARUOFKHNE#IO 3B EEELD
BIERE L ERT HD &, %9Fe 0.4 pCi #2580
2B BE P SFHE L7z MDA % 0.61nCi TH
D, BEWED 2 MHEOREHZ 2 THE Lz Fe
#IED MDA 3, 0.31nCi Th - 7z.

7 100%fEDRE

Btk R R NEE LA, BEEETIE,

25° e L e g —
TR it It [ RN L0
A —y 100 % 95% \80%
\\ QAR R R RCRESEEEIE ity © 4%
250 T
' - . . . . . . v .
100 80 60 40 20 0 20 40 60 80 100
25 e R e R S
- = = ' Tl L s0%
B 0 74% j 0% 6010/:
. -~ S R B §11
254 T ———
Fig. 4 A Isoresponse Area on the Bed of Plastic Scintillators.
B Isoresponse Area of Plastic Scintillators in Air at 10 cm from the Bed.
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Fig. 5 A Counting Efficiency both in Air and in Water of 59Fe Point Source at the

Different Height from the Bed.

B Counting Efficiency of 5°Fe Administered to Human Subjects Plotted against
their Body Weight. Each Point represents the Relative Rate of Net cps
Obtained immediately after taking 3°Fe Labeled Ferrous Sulfate to Net cps
of the Isotope before Administration.
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Fig. 6 Correlation between the Body Background in 59Fe-channel and the Body Height.
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Fig. 7 Correlation between the Body Background in 3%Fe-channel and the Body Weight.
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anemia, achylia gastrica and alcoholic cirrhosis
using a whole body counter. Acta Haemat 60:
132-192, 1978
Summary

The Study of Iron Absorption Test using a Whole Body Counter
with Plastic Scintillators

—(1) Fundamental Studies—

Chisako FURUMATSU*, Reiji MORISHITA**,
Rikushi Morita* and Kanji TORIZUKA***

*The Central Clinical Radioisotope Division,
**The First Department of Internal Medicine and *** Department of Radiology and
Nuclear Medicine, Kyoto University School of Medicine, Kyoto

This study reports the fundamental examination
of iron absorption in human subjects using a whole
body counter with plastic scintillators (PS). Four
plastic scintillation probes were set under the bed.
Each plastic scintillation probe contains a 500 X
500 x 150mm3 scintillator and four photomulti-
plier tubes. The counting rates of 59Fe-ferrous
citrate from 0.11 to 0.65 p¢Ci were plotted and
indicated a straight line relationship. However,
the counting errors were observed over the range
of 0.65 uCi of %%Fe isotope according to this
machinery property. Based on these findings, the
administration dose of radioiron was determined
as 0.4 pCi. The minimum detectable amount of
59Fe point source was calculated as 0.31 nCi. The
sensitivity was over 90 per cent on the bed of PS,
but it decreased to about 70 per cent in air at 10
cm from the bed. Therefore, a subject was meas-
ured both in supine and prone position during a
300 seconds period. No significant decrease in
count rate was found in subjects with various
body weight. The measurement was made before,
immediately after (1009), and again 7 and 14 days
after the oral administration of 39Fe-ferrous citrate
with carrier iron, about 5 mg as iron in the form of

ferrous sulfate and aqueous solution with 100 mg
of ascorbic acid. The subject was kept fasting at
least for 2 hours after the administration of radio-
active ferrous citrate. The retention percentages of
59Fe measured in each subject on the 7th and the
14th day, were almost the same. Therefore, the
following formula is used to calculated the absorp-
tion of iron.

cps day 7—background
cps day 1 —background
x 100X a,

Absorption (%) =

where cps means counts per second and a is the
correction factor for the radioactivity decay of
59Fe.

This method is very simple and useful in com-
parison with other methods such as chemical
balance, red cell radioiron incorporation as a
measure of absorption and double isotope method
for measuring iron absorption. There is no need
to collect excreta or to draw blood sample. The
amount of the radioactive iron required is the
smallest and not hazardous to the human subject.

Key words: Whole body counter, 3°Fe-ferrous
citrate, Iron absorption, Plastic scintillators, MDA
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