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Whole Body Counter (Plastic Scintillator) 12 X %
v 23w B PEER (1D £ OEBRRE

& F = R*

19504F, Chaiet HV i X b it % 3 v By,
(By,) MEBEM I TLE, B, BRIGERRIZ T
DIF & A EDEH B, ZH\VTIThh T 5.
Tichb, RS LU IcBEHE: By, OHEEFY
T R EEERER®, PG SR RECRRIE %Y, M
RS RERIE LY Y FTHB. ThbOWTh
DHE X o THERAIM (PA) DZMNLATEET
HBH D, By BIROEEMICEI L T 3EES B it
ROPENRSBENRLT D, LHLEABEFED
ST B HEE L L, FOHD H\ -2 Eb
L\EDEEIC & b Schilling o R A8k = #il &
EDBWBNRLEENE . ZOHEY By, TN
HORLYHBHESMD Z L TE D0, 248
Bl (Foi24805f]) RESERRTS L EE
it b, EFEORAL I Y —REFOELRT
L, BRREEEYETHESE CRRFEE BT
THIDEMEERTFREEDOH H = &, 1000pg
DIEBEHEB,, % ST 5 D MEFANC T 7 B
CHERLDZ EEDRENDB.

Reizenrtein 5", Heinrich ¥ ¥ whole body
counter (WBC) # B, RNABRCIGAL, =D
FENEFCER TS Z L ®E L. EN4
4, HEKFEFIIT WBC 23383 E I TLE,
#ZED H HEEI33E & LT Na I Scintillator % fi\»
TB, RIGABROEBHB 2TV HREL TE

* KRS E—E

K R] o SR S SR T R 2 7T SRR

Zff : 5041 A23H
FURIFE R % : mE AR XK ERER) I FRT 54(TF606)
REKFEEZHE—NE
#T ®mR

BB BT

72971 Na I Scintillator % H\% it Arc
#:, Chair %, Scanning $EZ 235 % 5, ArciER X
X Chair {%'Cfriﬁ% L 7o s B, Dﬁglj‘jh\ﬁ@
FrRIHERIC & 5 EEI D7 100% EDHEHH
HThHhH., TD1{ED Nal detector 7\
541211, Scanning 2 HEEF LY D\ 5
multiple detector D X 512, detector % [EE L
T AR L THIE T 2 HEMER T 5,
PEC 2T b B2 BT 5. LDOMDEELIL
SR = v F — Do REETE A, JIERRE D
B T\ % Plastic Scintillator # fi\~ T, B, &
IR DEEBERIRFT 21T - 7o D TZ DFERIT DL
THET .

I #HE&IVREE

(1) ®Co-B,;, (Cyanocobalamin) : Abbott # %4,
HeBEHRE 0. 73~0. 8uCi/pg.

%Co-B,, (Cyanocobalamin) : CIS #, E:fkst
BE 3. 85~124uCi/pg. 12 UdICIEREHEB . % n
% He e 2uCi/ ug W H/RL TR .

(2) PEH:

#FZ SO A WBC IR oW Tk 3 T BE 7
WE 0 H P ® Na I Scintillator & Plastic
Scintillator DRITERREIZ DO TO EBEW e 57 —
Z—LZOWTHHEINTNBPY, FTihbdb
Plastic Scintillator (% 50X50X15cm® (EX) o
K& X b7e% 4D probe NEFIICEE X h,
FOEZLERAEOREFHEELE LIAES
v FT 8em OIBIZH Y, WEINDELILC
D~y FECHEEAL TRIEI . REIZEERIC
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Gain  : 1/2X1000

504, Fine :320
g H.V.  :1200V
i 0-Bi;
1 — %Co-B,
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g

\'% 5
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O 1

0.1 :

1 2 3 4 5 6 7
Fig. 1 Gamma spectra of **Co- and %°Co-labeled
vitamin B;; by whole body counter (plas-
tic).

12% 4 %5 (1975)

PHL :72days

%Co-B12

150
days

50 100

0Co-B;, PHL :1923days
50
50 100 150 200 250
days

Fig. 2 Decay of %Co-and ®Co-labeled vitamin
Bj; point source measured by plastic scin-
tillator.

BUEFOBRGIIHEMP7 &b 3 HHB LIV

BEAR AR U7, T RRIERBDRTA L5
Z supine & prone TFH L 100 #3472 3
BIRAIEL, ZOFHEH .

(3) MEBEZLTNT By, RARBEH L
0 100% 95%80%60% 53 ) 3 mETH D,
ysen e e e e 7] (@) MBIFBRAEFRC I DAL
100cmg0 60 40 20 0 20 40 60 80 100cm 7.
100% II. & #&
50 \ (1) Plastic Scintillator (Z & 3 #5114B,.
DRFERHDORE &L REREICDOVLTORE
#Co-By, 35 & 18 ®Co-B,, D% 4 D Sl
i 5 10 15 20 25 F\THEERC channel $i%, ##hiZ channel
Vs e Evl Tl {BOFHHAE (net CPM) % plot 3% & Fig. 1

Fig. 3 Isoresponse area on the bed of plastic scintil-
lator and efficiency of the counting by the
different heights from the bed

B#3 %3 body background ##IE X h, HiL T
9Co-B,, 0. 17~0. 2ug (0. 16¢Ci LI T) ¥ 72i13%Co
-B,, 0. 2ug(0. 4¢Ci LIF) #9100 f5DK & tic
BOREIND, BB, 85 H el L2
FIERE, FEFOBPUIEEL L. LB, %

-
s

DX 57K 4D spectrum H3E L5 D,

D spectrum DHEFE TR L Tc= R F —

i CHEEIT 7. ZORMNGHBL S X
514 % @ spectrum (LIE/A L~ peak % 3 D70,
LOBBED HEERE D T ERVWREDD D, D
o YK fhl D&% fE D contamination D IEIC L
+HEBETHLELDS B, Cs, ¥*Co-B, ks L
%°Co-B,, D% 4 D mif#lE, PO KCl &#H T
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HITE L1z “K @ 7 #i spectrum @ peak [%, Fh %
410.48, 0.616, 1.038 8 XU 1.24 MeV %/~ L,
IO REFREMRBER 2R D bt
Fig. 212 **Co-B,, 5 L 18 *°Co-B,, @ IO R E
AR Lichy, £ OPEME DY EE R & b B
LIcHEDBEAT2 LT CHREREEL T
5. Fig. 31t~y I E T “Co-B,, BRI X
LERRE R e B OREY R, A B, &
REOEE UIcE, BRI B, 3, DME LR
TR E R, WIS hic B 133 & A EFRCER
Ihd. #sTZORDOEMTRT LS, £0
TR EEIX90% DK DY THIE IS = LTl
5. fbfimS DFEIIKE {Fig. 3 OTHICRT
L5~y Fovb 10em BN 5 & IR 77
BV L B, & OFITFE D B HOBEHE By, ©
JREMMLC X 2EEIRE N LHRL TV A,

(2) Body background £ &R, #hEHLVE

#4 & DRAR

Fig. 4 3 X O Fig. 5 13 H L7t By, 04
T X )£ BETHIE L 7 body background %
FThEhDOBEZEDOH R, FEILL Tolot Lz

%8Co-channel
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Fig. 4 Body background in °Co-channel correlat-
ed to body height.
@ Male
O Female

DTHBHNHLICH R, AEDOHINT O body
background H L T\ %, Z k& A D YK
DMERE C S REGHARE) LT EE LK
3 5. Fig. 614 % X 54§ & body background
L ORI L5 VHHEEN AR LD D, ZOFEHEY
B Tk YK 3G &3N3 5 Bl & — 30T
5. ZOREBEND L O e X % body
background DEFHMEDZEE A, FORE F TI

80Co-channel

30 4

60 70 80
Body weight (kg)

40 50

Fig. 5 Body background in %Co or ®°Co-channel correlated to body weight.

@® Male
O Female
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cps)

Body Background (Net

Net cps/®CO-By; 0.2uCi

#ZE % 12%4% (1975)

%Co-channel 8Co-channel
301 30 1
r——0.316 * r——0.278
0
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Q
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o [ ]
g [
? 0 Lad (o] (]
00 @ : °®
o 3 o
104 sl s @
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3 e o®o
11}
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Fig. 6 Body background in *Co or %Co-channel correlated to age.
@ Male
O Female
%Co-channel 5%Co-channel
r=—0.177
r ——0.4003 s ° e
o
1000 < 1000 L"\ oo
=3 o ® o I
- o © 'b-'\
CD ¢° .o
: °
o ®
£ ° o B
e ¥
”
Q
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— 5001
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zZ
S . By
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Fig. 7 Radioactivity at 35 minutes after oral uptake of radioactive B;, (Net cps per 0.2xCi %Co-or

0.4uCi %8Co-By,) correlated to body weight.
@ Male
O Female
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100 -

Retention (%)

50

15 ' "
n o

Fig. 8 Body retention of radioactive By, in patients with various disorders.

Wb B HRD YKIZ X % body background TH
HATREME D DA Z LT E, T O body
background D FHIfEAE L  @VHA X o
Bif& D contamination #EETHLEI D 5.
(3) 100%fEDRELZDHER, KELORF
Bk U7e X 5 12 supine DZE D H D PIE TL ik
S By, DREMAIC X BHENKE L, 100%14
b B, #EBARKATET DL » TEBIAE
\». % Z Tsupine & prone D{7LE CTHEBE% R E
L, & D% —E 0 BE TRIFINTEE L 1.
35 DREIEMER 100% L LicHa, #E16IT2
REEI R DMEIX93%, 7 HI£1332.1%, 282 fFITix
24 F THHES 2 & DB D 5196, 3%,
3 HT65.56%, 5, #£7HTREL{EbLT
Th$60.3% %R L. &3 EILFERE L ERED
HHEBETHEIHI%, F4H6% L1 EOHE
EE COMTEDOEENL T BUT TH otz £D
TR BE TORELRE b EE L T, BB,
£ 0 #r 5143540 supine & prone Dl %E i D F
BE100%fEE Lic. = ©100% fEIZH > 7o net
CPS #% %Co-B,, Ti% 0.44Ci, *°Co-B,, TiZ 0.2
1Ci 5 U84 o CPS It L, SEEOEIC
Lo THIF L CPSECEL, £x2DHEE DK
HIZJG U Cplot 3% L5\ MAEBIAE B b h fo

(Fig. 7). Z O#4 %*Co-B,, 3 °Co-B,, % [k
DR % R LT A, #Co-B,, DA OIS
W BRERIEEAER. COBREOFE,
B By 2SRRI S M7 RO BIEIC 35\ T
LRBOEA AR TIETTH D, TOFEIHD
f2IE cancel h b, /- Z DI00%EX AT H
thE (hE/HE) WU Tplot 35 &, Fig. 7 &
BIFREDBER R L. 7B plastic scin-
tillator '\ TD By, BIGABRIT I\ TiX, &
BORERADUEHRIILVE L% 5.
(4) BNERIE R DRE

Bl o B THEHE B, B 5-% 2~3 H ORIFE T
1~3:8ME WBC THUHBEEXBIE L e & 2 A, HE
TRERME D7\ PR D st Bl 23BEHEIC X 5 TR
PNDHERMD 2 BEIEEETAHENBETRRIIE T,
FRCIBER S e CREEEIXLREL, 5 HBMU
B —E RN ERANTE AT % (Fig. 8). # o
T 7 HEOREME % mRIE CHIIE L 7o fl & 3550
DREMET 7o H100%ME & DEIE A5 B RINR
ZRDIz. 7ok WBCIZ X % By, WINER L #E
BEMERBITEIC £ % By BNEN LI —FKTHZ &
VZEED B B 521 25 Na T detector % T
BET U ICBUAE T U b BH LR T\ 5.
(5) BRZEEE(C&(T B body background @
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fH1E

Fig. 8 b3 BL s X 51, 7 HHEEDH
5¥EB,, D turnover rate |33 IF—E T, —E IR
TERCEYT 5. 5o TRED B, RIGRE
D#H2~3H DRE T body background # #lE L,
DRV R BRI, body background D IEIC
X h 5l TAHETFRINC X % By, RIGRERZD
ROBES 1T LG5,

(6) Z/EHESR Minimum Detectable A-

mount, M.D.A.) [CDWT

*Co-By, w AW THERNTE LS IR XD,
plastic scintillator CHIE L7213 AD BHE MG E
L7MD.A 120.41nCi TH B. Bz A HEE
75 °Co-By, i\~ Na I detector % i\~ T 66cm
Arc (ETRE L2200 ADBENHEE L1z M.D.
A 132.15nCi TH - 12,

ImIm. % =
B RRER, T & CERERY 2T

50IERERET N CHERETNEMETH 5.

BB IGRERIZ — AT 12 Schilling #EA3A < AV
BRTwb., T 0.5~1, 0uCi(0. 5~1. 0ug)
D B, DR D #5142 R B 12 1000pg ©
FEMEE By, S L, BINI 7o HbE By &
24~ABRFRIR BV LT, Z O FHIE S
WINKABHLHETH B, HEHH B, &L Ti
89Co-, %Co-, *"Co-B,, »MFEH X1 % 75, “Co-B,,
AEEN9238 LR, ABNOFR= 2L F
—HEWE LBV EAETIZEA LR I
W BRIEE DS Co-B, HHEAL T e, &
F1x #Co-By, ZFEHA L T 5,

Co-By, 1T 72 H & iy 4 <, WBC
(plastic) 1TRERE VB T B, TOMHH
D HRANT 0. 2ug (0.4uC) O HHSHRRICHRL
7z batch % {F#L L T, aliquot 124513 CTHEE L TfH
AT 572,13 & A EDBEEIT 1~0. 2uCin 5
BTHEIND. 1o TABRNORWBRHEET 0.3
~1 mrem/week LLF &7 %, 0.05uCi @ By, &
THTHBIERETHSH. WBC 23T 5ERT

12% 45 (1975)

BRI DB A NEE L T IEHRBINEN ELR D,
EHEc R IR, DB DR O MRE
B LS5, KEDIFHEHE By, OEHEL
e\ fed gl BBl OBE~DEE Y TR
%, JITE B BAE DOREHT, SEHEEN T LA
Els\ N EERHIT O D, KA R s I E B
WALELL, ERYEL T CHBRMBEREES
HETH5SH. Fig 21”7 L 5 1Z room backgro-
und OREEDOEEN R X OVERIROBEME L,
FEATE A D EH U7l & DRRZEIFF AT
SH12 B T THBH. AJ D plastic scintillator
FHEDRIIIFFCENR TS0, @I DEEN
J\ 72D supine & prone D& TORIEE D
HHT, T OFEIT L HHESY cancel 75 4
Hb 5.

WBC % M\ T By, BRIGAEZ1T 5 HETKD
ML 725 D12, (1) By, EEGHMAE B OfE%
WAL & 32 23, (2100% AR\ A U THRET 5
D2 THD. (DO TILFig 81 b X5
WCREHNCEE L 7csf, LI E BB BERME O
7e\FRD 5 HBLMBEOREMEILZ & A EELDA
bhig\, TDZ LIZHEELY N WBCIZ X
% By, BN L FEEPHREERIC X 5 By, BUNEK L
BRI —BTHILERDTED, ¥/ Fish 5™
HIIER I D °Co $E3#; microspheres % F\~T#x
FALEE TS, 7 HEUBOFERBHNIEEA
RSB T sy, Irvine 5!, Finlayson 5% (%
R TRIA B5 LT 2 28BS a Dbt %
DBETIE. U ED XS EEIC L) 7 BE
DPEME TB,, BIE A RD . (2)D100%fEIZD
Wi WBCEHT D By, RGBT 35\~ T,
FOREIROBETHD TERODHHTH
%. HHEOY ™WILE 2 BE L kR 8X4inch
Na I detector 1 {EiZ X D \~#>1 % multiple detec-
tor iR E R L, By, BG5BT R24RERIRER Y12
BIE L B3T3 ZOEB L AVRIT, »ied
RELIEEONICEYRE L. SEEED
o plastic scintillator 12 X % |l & T B, #4535
EDOBIEMER100% & LicHf, F—EPHE £ ©
DWEMBDOEBIET BIAT TH 7. #o5T
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B, # R # 5 HBEE O O JIE {8 % 100% & &
L2, 4kEHEEDTD routine test & L
T, HHEERESZE L THEESHOREEL
Fu~tz. Irvine ', Finlayson 50385 18 #
DO EfE %, Boddy 5" 1% 10~20 5 # DE,
Heinrich 5 X 10F B OE % 100% fE & L Tu
%. By, 85355 O HIME (100%E) DRES
RILOWTILFig TI2& 5% X 51T, Hhtt: B, ©
BE5 pCiER LTS X5 CHIELICEA, K
BOEMTORTETT%. AEIhLADHKE
DI INT 2O THAHE B, ORWELEIMET T2
fE A, ©Co-By, 5 HED J5 5 %Co-B,, B 55 X
DL, o THRBEORE I BE (B ITHEE)
T, FREOEKEDEE X D BhiE B, DM.D.A.
BRELIR) CORERNPDETHS .

Body background iZ X34 8 23 *Co-B,, ¥
L O %°Co-B,, ®» plastic scintillatoriz X % 3%
B OBEFFCE N TULZEDIIZEAENYKIT X
LHL5DTHHI LIIHELNLTHAS. Ll B, &
IGABI & o TEBMCIEE . iS5 B
LoD AD RIZESHBENER LT B E,
WBC @ X 5 ICIZERKE O\ R TIL, fh Dk
& contamination {Z X 1) body background 737
HITE <, By BIGRBR 2 Z D FE T SATHET
BEbHDH. OB EREZEORTICHEARR
NOBEIHBETASA L H 50, THLEEAT
13 WBC T% @ spectrum % & b, Z® RI DfEH
D, WL Z D decay & I %E L T body
background ##HIE L7525, By, BRIVAERZTT 5
ENTEx5H. AETEHNT, B, BAGRE% < DR
THALFEETHD. T LUTESRAN, F2fHE
#TIE By, BHOBIULIE LA ER DRI To®,
Bt THAERXTO Z kS, HEYBLE
TR 2 223 % 72 % Na I detector %
WT 2 B OH S By VT — 7713 By, B
M, FIHETFEOEAEE L ZEEHIC X
% [FARFR G- D4 4 D By, BRI A RIE T 5l A
HIINTNAH A0 UL £ 2 D
B, »"EBRENTHLIBELSHRT 50, £40
B, WINENF LIS & iz By, RIER

I D RREELTRT I ERWBEBREL VTS
B A routine [24T S IILIEN DA 5.

IV. # &

WBC (plastic) # Fi\~T By, WAL ER D H Y
Bat 21T -, & OFE T EEHE B, #5581
VETT S, BBREEL 2T T, REDORE
S7cEI S HE LT ERREIE DN BN
HETH 5.

W

BRI T— B O 5% 72 & 0 WBC DRI H
fo D R 52 b B R B SE R BT IR 5.
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Summary

The Study of Vitamin B;, Absorption by a Whole-Body
Counter (Plastic) (1) The Fundamental Considerations

Reiji MORISHITA, M.D.
The First Department of Internal Medicine

Chisako FURUMATSU
Central Clinical Radioisotope Division, Kyoto University School of Medicine, Sakyo, Kyoto.

This paper describes the results of the funda-
mental studies on assay procedures for vitamin
B,, (B,,) absorption using a whole-body counter
(plastic). The whole-body counter at Kyoto
University which was set up in March, 1966,
has been used in the field of the measurement
of minute quantities of radioactivity in human
subjects, clinical metabolic studies and medical
diagnostic investigations. An absorption test of
B,, was studied by using the whole body spec-
trometer (plastic) in a low background room.
Four plastic scintillation probes were set under
the bed. Each plastic scintillation probe contains
a 50X50X15cm® scintillator and four photo-
multiplier tubes. Each subject was measured in
supine and prone positions and the mean was
used.

The measurement was made before (body
background), 35 minutes after (100%), and
again 7 days after the oral administration of
0.17—0. 21g (below 0.16xCi) *°Co-B,, or of
0.2ug (below 0.44Ci) **Co-B,,.

No meal or medicine was given at least 2
hours after the oral uptake of radioactive By,
To correet the radioactive decay and any
counter instabilty, all measurements were cor-
rected by a standard source. The results of B,
absorption were expressed as the retention per-
centage of the labeled B,, within the body on
the seventh day. Present methods of measuring
intestinal absorption of radioactive B,, include
measurements of the radioactivity (1) in the
feces, (2) in the urine, (3) in the serum, or over
the liver projection. While all these methods
give clinically valuable results, B, absorption
is determined most accurately by direct measure-
ment of the amount remaining in the body with
a whole-body counter after the unabsorbed
radio-B,, is excreted in the feces.

It is more quantitative and simple than the
Schilling test and permits the measurement of
radioactive B,, at greatly lower level than the
maximum permissible body burdens.
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