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Studies on Pancreatic Scanning by Means of 7Se-selenomethionine
by
Tadahisa Mizukami

Department of Radiology, Kurume University School of Medicine
(Director: Prof. Dr. Miichiro Ozeki)

The pancreas which have been said to be a blind point of roentgenological diagnosis. The pancreatic
scanning is the only method by which a direct visualization of the pancreas can be obtained.

The pancreatic scanning using "Se-selenomethionine has recently been reported by Blau & Bender
(1962) at first, but its technique has not yet been established.

In this series, some investigations have been held in respects to the optirum time that should be
starts a scanning, quantitative consideration to the RI-dose and if the scanning needs a premedication or
not. Overmore, an animal experiment with rabbits was performed in order that the difference of meta-
bolism of 7Se-selenometionine to the pancreas versus other organs and the distribution of radioisotope in
the body was measured at regular intervals, The difference in uptake between the pancreas to the sur-
rounding organs is maximum at 30 to 50 minutes after the injection. ‘This period of time also correspo-
nds to the time at which the concentration of radioisotope in the blood is minimum. So if the scanning
time was preferable so that the detector might pass the area of pancreas at that time, the RI-dose could
be reduced to 2xCi/kg without taking any premedication and the pancreatic image clearly could be
obtained.

By this procedure, the scanning was performed to 45 cases. Out of them, pancreatic image could
be visualized in 40 cases with positive rate of 89 percent.

The characteristics of a pancreatic disease showing on the scintigram as follows;

The scan-image of a pancreatic carcinoma, owing to the ill defined tissue showing no affinity for
"5Se-selenomethionine, was noted as a ““cool area” corresponding to the ill defined tissue; in the case of
acute pancreatitis, as the radioisotope uptake of pancreas was disturbed, the pancreatic image could hardly
visualized ; the scan-image of subacute pancreatitis (transitional stage), presumably the radiosiotope upt-
ake within the tissue of pancreas being in partly recovered, so could be seen as a “piebald pattern” in
the pancreatic image; in the case of chronic pancreatitis, a homogenous image was observed due to the
function of pancreas being caused nearly a normal uptake; in the case of pancreatolithiasis, an image

of lower uptake was displayed on the site of lithogenesis.
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On the scintigram, the normal pancreatic image was measured, the size of 8-14 cm long by 3-4 cm

wide covering an area of 24-32 sq. cm, there was supposed no relation between the pancreatic disease

and the size of pancreatic image.

From the data obtained, it seerns that 7Se-selenomethionine may be usefully applied for the dete-

ction of pancreas disease in man, possible improvements of the scanning technique may markedly increase

the diagnostic value of the method.
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Fig. 1. Concentration of "Se-selenornethionine in
the blood (rabbit)
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Fig. 2. Concentration of "Se-selenomethionine
in the blood (human)
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Fig. 3. Comparison of RI concentration between

human and rabbit (A: rabbit, B: human)
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Table2a. Concetration of "Se-selenomethionine in rabhbit (unit: 10~% uCi)

after

lower

. upper ‘
: i?olic- pancreas| liver | kidney | spleen i?t::s- |I il{lr::!i- | rectum ::g.rrow Le;;[r?_:"ﬁ blood
/" 5min. [ 0.82 | 1.00 | 1.21 | 1.35 | 0.70 | 0.59 | 0.4 1.64
{ 10 » | .70 | 1.56 | 1.47 | 1.22 0.98
15 » | 231 | 226 | 1.74 | 1.23 | 1.01 | 0.84 | 0.6l 0.81
20 » | 3.40 | 2,99 | 1.99 | 1.22 0.59
25 ~» | 544 | 2.8 | 1.95 | 1.25 0.69
30 ~ | 6.2 | 28 | 1.97 | 1.56 | 1.21 | 1.00 | 0.63 | 0.32 | 0.14 | 0.68
35 ~» | 6.66 | 2.92 | 2.01 | 1.61 0.67 |
40 »~ 6.80 | 2.85 | 2.26 | 1.64 0.77
45 ~» | 68 | 294 | 230 | 175 | 1.43 | 116 | 0.72 | | 0.73
50 ~» | 6.46 | 3.06 | 2.16 | 1.60 | | 0.79
5 ~ | 5.64 | 3.01 | 2.17 | 1.57 | [ | | 0.77
60 » | 533 | 304 | 198 | 165  1.20 | 0.8 | 0.52 | 0.3  0.18 | 0.85 |
0~ | 478 | 289 1.8 | 149 | | | | 0.93 |
80 ~» | 393 | 2.58 | 1.56 | 1.01 | i | 1.02 |
9 ~ | 324 | 2.39 | 141 | 0.67 | 0.95 | 0.82 | 0.47 | 0.36 | 0.17 | L.10 |
120 » | 2.56 | 2.07 | 1.14 | 0.71 | 0.97 | 0.87 [ 0.46 | 0.29 | 0.12 | 1.20 |
150 » | 2.52 | 1.92 | 1.01 | 0.66 | | | ! |
| 180 « 2.26 | 1.93 | 107 | 0.74 | ! | i | 1.31
1240 ~» | 218 | 1.89 | 1.05 | 0.66 | 0.83 | 0.80 | | 0.26 | 0.18 | 1.30
| 24 h | 1.87 | 1.63 | 2.40 | 0.86 1 |
| 28 » | 099 | 150 | 2.07  0.81 | ;
1240 ~ | 0.56 | 0.80 | 1.31  0.39 | 0.32 | 0.31 | 0.14 | 0.08 |
Table 2b. Concentration ratio: maxinum concentration =1009 per each organ
after upper | lower
; ;13::9 pancreas| liver | kidney | spleen : ?I::s«- ig:zs-- rectum r;i e r};fz:.ﬁ:)\rw blocd
5min. | 12.8 | 32.9 | 50.4 | 77.1 | 49.0 | 50.9 | 56.9 100
10 » | 25.0 | 50.7 | 61.3 | 69.7 58.5
15 » | 34.0 | 74.3 | 72.5 | 70.3 | 70.6 | 2.4 | 84.7 49.4
20 » | 50.0 | 97.7 | 82.9 | 69.7 42,1
25 «» | 80.0 | 93.5 81.3 | 71.4 42.1
30 ~ | 921 | 94.1 | 82.1 | 89.1 | 84.6 | 87.7 | 8.5 | 88.9 | 77.8 | 41.5
35 ~ | 97.9 | 97.4  83.8 | 92.0 40.9
40 » 1100 93.1 | 94.2 | 96.5 47.0
45 ~» | 94.0 | 96.1 | 95.8 [100 | 100 100 100 4.5
50 ~» | 95.0 | 100 90.0 | 91.4 | | i 48.2
55 ~ | 82.9 | 98.4 | 90.4 | 89.7 47,0
60 ~» | 784 | 99.3 | 82.5 | 93.1 | 8.9 | 74.1 | 72.2 | 91.7 | 100 51.8
0 » | 70.3 | 94.4 | 78.3 | 85.1 56.7
80 ~ | 57.8 | 84.3 | 65.0 | 57.7 62.2
90 ~ | 476 | 78.1 | 58.8 | 38.3 | 66.4 | 70.7 | 65.3 | 100 94.4 | 67.1
120 » | 31.5 | 67.6 | 47.5 | 40.6 | 67.8 | 75.0 | 63.9 | 80.6 | 66.7 | 7.2
150 » | 37.1 | 62.7 | 42.1 | 37.7 \
180 ~ | 33.2 | 63.1 | 44.6 | 42.3 79.9
240 ~ | 321 | 61.8 | 43.8 7.7 | 61.5 | 68.9 72.2 | 100 79.3
24 h. | 20.1 | 53.3 [ 100 49.1
48 » | 14.6 | 49.0 | 86.3 | 46.3 |
240 » 8.2 | 26.1 | 54.6 | 22,3 | 22.4 | 26.7 | 38.9 | 44.4 |
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*—e pancrecs
o—o liver

a—a kidney

a-—a spleen

s-—= upper intestine
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==—3x blood

e --'--""l
" ~—
y Rt ]

P
i, P Tt
19 20 05 1 2
30 40 50 60 DOpin.

- [0 & o —

Zf-()h

Fig. 4. Distribution curve of 7Se-selenomethionine in the rabbit
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Fig. 5. Comparison of distribution ratio in the
rabbit (pancreas 1.0)
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HEEy PR BT 5 L5 A+ ¥ v a0 E
DH5HZ Epbnole. HoTZORED X 51T
R M X VBT hERF Y= ZDiked
DB LT LHMETHL, LrbRIKEE
BLEELT W e HEIERS.

I EEERAIS A

A HIEFE

AR EFRCA RSt SgERE 268 105

FE Iz 24> T %, Color scintiscanner Ji {t Pho-
toscintiscanner DOFEE 2 OFH Uiz, Bi3Z 8 EH
{EFTELe scintiscanner SCC-5 &z, BRIV #7
# 22 Multiscintigram system# [ff 0 L7z 4 0%
flifl LT, Color scintigram % Z08t L1z, X%
v AL ERTEL scintiscanner SCC-30%] % (#
Lic. BHZMIATIER 2 "¢ 2 /0 Nal Cristal,
HEXI X 2" DL DR T B

Collimator 1. SCC- 5 Bl 11 "¢ DBl 0 % H 1
% tapered A {EF L, SCC-30Fhzix37FLEEA
PE#E1IOcme> honey comb type % Fiusyz. Colli-
mator |3FER A NG image [Tk i EEIA L
ZRFTH B Icdic, ToBRIIBHEICTT b
T bl RN SCC-5 BAHHT 5
B 37TFLEE S EERELOcne> honey comb type % {8
HLThicn, ZodHag—AY b 400~ 500uCi
OEGENNIECTHOI. Ll Sodee?® p
VY DI oW T oG EEICTIUE, RI
BEEET TIPSR LV iz, ™Se-seleno-
methioninex BLEIEE @ & ifiC 4 & % @ T, Colli-
mator % JEEED B~y /g0 tapered cone 1o Lic
Lo nh, BEE 110~ 150pCi BETHES TH
o7z, oo tapered cone |34 D4EMEIZ T IL
BETE% deta 3B Y, Wrx0HETIRKES
DLWV Eeb FRERTWHLDTHS.
P> vsro 8 Too WEY MR L2z
%, EOFEBBICHCTRERERIZTRAD Dhig
Dyt T, BebfE 110~ 1500Ci i L,
tapered cone #{#ifi3 5 2 & & L. 3L SCC-30
B CE37FLEE S ERE1Ocm> honey comb type %
{HHELCWAA, Cristal 2137 X 27 THHD
T, REOWEEAF ¥ v = v /124> T EFELD110~

1501 Ci B DI TFA e fRCA FTRE T H .
fE->TC T™Se-selenomethionine D5 E T HiHTFE
1 A0 2 uCifkg H4EREL LT,

Colorscintigram O5E121, Biho i< Mul-
tiscintigram system % LT\W5 A%, Zhik
count rate {ZJ5 L CHEIDIL 4 50 channel iz
S HECER X Mufe section scintigram HHEjaGE T
Color scintigram #{F#l-325 40 THSH. E2T

S|
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Color scintigram [ [{][¥:iZ section scintigram %
AF,EINTV20T, BEAFHPR TRV E X
UL, ZOToR[MRFICHE L T2 LE 5 EE
# % 2>T\% . Color scintigram (25T (L 8 ~
16cps (L (section 1), 16~24cps |3fG (section
2),24~48cps 137k (section 3),48cps N E 3
(section 4 ), TEH Eh b, ZoFlic oW TiiR
BIBE PN E 2 RE L TV HDTRBI i,

3 photoscintigram D j&1z4%, ITV camera
ZIGH LT rescan% {7\, 75 VAT |0 image
w3 A FTEH closed circuit TV system % {d1
LTaHfrefioTv 5.

XPEAF ¥ v 7 v 7 Efihic Au i k5 FA
FYV=2VIEFTRE, COZoDYVF ST A
wERc LTl 2 B AS Rz 2 3
kS .

PEdeH 2« D #EE ¢, Multiscintigram system
12 X % Color scintigram# i f ] LT3kt 07,
5t SCC-30% > Photoscannerys BEX h = o
T, Thic TV rescanZ sk L 7= Fitk% b 7ot
BT THDL. ZOWMEZO LR oW i
WETHTFETHS.

B Stk

HRIR EEBRB DBE B 2 BEICHEY v7 75 A
ZHEAT U Tc. B R O A X e RiLE
174>, ™Se-selenomethionine 24Cijkg % i &R
MHBEAL, AF¥ Ve v TR E LT
WREEZEMLE L. #iE oK, e x
Y, BofiEN L BET 50T, HRHE I
K& Bbh 58602 R 1 HEAB30~505 0 lic i
WY B & 5 ER, RE»SREOMEAHEIL,
AXY V=V IDOEEZEBLCAF Yy =v )
BRAAR R & 3R L7223, DHEA D KRIEDREHER 1
BE5RI~I5)THS .

scanner XA ® fi] < Multiscintiscanner (Color
scintigram), ¥ (3 Photoscintiscanner # 7.

C  FEhapas

BERB O & 5 46611z, ™Se-selenome-
thionine |z k B A F ¥ v =2 VY%L L, 404
G, 897D HiThE R 187, 40flo KR

1307
TXIER&SSHIT, HAH L U B 2 f,
SEREYS 2 B, BERSE 1 Blchot. BEELE
Aote 6 GloHncix, EEFERT R LB 6 2 7o da
KEBLhBLD 26l% GATWS. o 44
i, RO THRCELRhTWA EBbhS L0
241, BEHOHB LD 2HITHot,

¥ VF TG A RIERPER IR L2350, £l —
BB R CAF Yy Licad, FOBOBER
U R D O IEF ROMBHERE S & oot b D TH
5. ZOEHEY vF 7S aiconT, ¥ kE
SHIbRE, B, BEEZAE L. BIEcHio
TP V=Y v R—n— ey —5E LR
D, ERERAET S - &2 Licht, ok
R E TN BB 0T, WIS E BTG
HEeoWTELEYD, FoFHEE ki,
B3k, BEORREMAHE L2 (Table
4),10~12cuE T DL DA ED £, 35H19
B, $954% % 5%, 8 ~ldend {0 L EGHilT,
350314, $91% % HwB o Licks.

Table 4. Length of pancreatic image

Length (cm) | Cases
' ~ 8 2
' 8~10 5
10~12 ‘ 19
12~14 7
14~ 2
Tatal 35 N

M, BLIECEBSZRE L (Table5) 5
3~ dcuD b DH35Fh250, #71%% L T
5.

HEE7Z Y 2 =2 —CHIE L2, 24~32
em? D 4 D H35F246], $969%, 36cm? F T

Table 5. Width of pancreatic image

Width (em) |[ Cases |

~ 3.0 4 R
3.0~ 3.5 13
3.5~ 4.0 12
4.0~ 4.5 b
4.5~ 1
Total | 35
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Table 6. Area of pancreatic image
Area (cm®) Cases
~20 T
20~24 3
24~28 14
28~32 10
32~36 6
36~ 1
| Total | 35
“ 14
high transverse
' a K
horseshoe
[ 4 :
sigmoid
Fig, 6. Classification of the normal pancreatic
image.

3 D 4D IE35FIF306, #85% % LD T 5
(Tableg ).

Bl XsiwyyF279 A koo RkEErE
X, 0@, miEwTHEL, ZoREED R
BEOREWEOXRIEMREL L, TolnbITTh
5H 0% REMEE LCBRATE, &S, 8~14

cm, 8, 3~ 4dcm, TR, 24~36cm? @i DAL v
F73 g LoTFFHOREOREE LT LS.
PR L v v 7 5 s LoPEOTRE & ofic

BEEMEDS B B B EHD fodiciy, FFIETRE

DN T T AR E TS TV A 'S
BERDB. King® DuBEREBICEE L,

BAE L EFH O REFT RN CIER TH S &
2 bh B3PIy v F 75 2xEML, HFAT

fiEetc26ff% high transverse (EBifiEfirfiTH),

horseshoe (JERiZ), sigmoid (8 ==kH) o 37

WHELTW S, b v vF T A LERESR ®

& L1-35fic-ow T King o ¥R fé>THEE

Lic& =%, high transverse 35fiH 14, 40%,
horeshoe35{f|H214], 60% T sigmoid |18 b

AR gy SEE  §264E #1058

fahoie (Fig.6).

D fEP]

5Se-selenomethionine 1= X » i Ui EAF v
v=vI/D5b, EEROCEREOK Y vF /7
LH TS .

EM1 EWEE 50 5H

Color scintigram T LI-EHEETH B, B
LIF LB S, BEo up take pignC
EivHln (Fig.7a).

#=5p Color scintigram O & L CFFIC
o5 section3 (Fig. 7b, ) R, —&
WIREICIZE 3 5 = LR D . APl King %)
o BRHINCET 5.

fEGI2 IEWEE 40F H

Photoscintigram Tiifg L IEHRETH B8,
FREFFRcEbh TEOBERZTHETH S
DT, “hk TV rescan | fz& 25 Fig. 81TiR
T3k, BEERC—FHKL CREoED RV
w5, KIEFL King 04O BHZEIC & T
B

Z DEMID X 5 CFFOTRCE D E Dl
OB AL, TV rescan 2172 EH & oER W5
LT D T EMNE.

ZOBEWIEFIS DR UL TV rescan LicHig
WRER D v F 7T &L HEET T, BEECiRR
DOENP TR, T h BREERECEFEROR 1
R X A EORNZ LR TLOTH
B

fEM3  BEHE 88F It

FAFE 2 o lREUR R 2, BREIT R, DL L
BT LUIIERITH B . M7 § 7 — KOS
iRz,

Photoscintigram To &L, PEo activity pi
B\ o ERIBENDE & BRAIL voT, TV
rescan & {7ofc & o5, Fig. 9 o #RIATEEC
teots, & OBELIICE DT up take DE\ TS
LB &A% ERELIRIEWRE T L L TR
ha . Ge>TABIERAT RfcmiEr $ 7 —€
D FREREREINET R BIRMERELS Tt K, FRE
AR LTV A L0, HakEREE s Bbh
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Fig, 7a. Color scintigram of normal pancreas,

.,dhu" £

Fig. 8. Photoscintigram of HENEE pancreafifis.
femhanced by TV rescan sgstem)

e s o | et i b [

Fig. Th. Section scintigram (seelion 3)

of normal pancreas.

1!!'

Fig. 8 Photoscintigram of

F“ﬁﬂf

mormigl pancreds.
femhanced by TV rescon syslem)
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Fig. 1fa. X. ray finding of
pancreatolithiosis.

/-“ i —

liver / P /
T
/(%%%h‘ stomach

Fig. 11b. Surgical findings showing
pancreatic carcinoma.

Fig. 12b. Surgical findings showing
prncreatic carcinom,

12a. Photoscintigram of pencreatic earcinoma,
femhanced by TV rescon system)

feentral pozition )

Fig.
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%.
Blawd® = x hiE v v 77 a8 LS © BT
e ny, FEHRIEHEIh D ERMEL
TWwb. fEoTHEMKEL Tt oG ERT
FTH Y, Ao up take pEL Bo “ &
P BIRIERE AT o, TEZoTREBcHE
W EHDTHA.

fEGl 4 BERE 70 5

Fhewc TR o B THES VA2 0
i, BRENTIEFTHS.

S VR BRI © LIRS 02 L b S
gt ~FrFROBRUEESE LRSS (Fig
10a, ).

Color scintigram CEEELI-E = A, AIKLE
MLz —F LT up take oIEHITEL, T LAK
HBLAGhBE%HH 5 (Fig.10b, ). % b
PCRIKIEE D B 5t , WALy iEshc
whrioktBbhs,

fEGIS e 55 B

BHARIR, 5% 5 %L KEE L iEMT H
5. BHvRE CRREB R RV AF Y v
{70t

Al Color scintigram % 47o7h%, F ok
Rix Fig-lla, o<, BEEE 2 b AR
FTiiEy up take 7R LTV 55, FhX b
Fic T up take DIFWHILE T4 B, FIEl
““cool area H#IRL T\ 5.

FHRT R, BB SERe T CHE L R
Dich’, HEIFHHEA~EB oo Tl 5
EMTER DI, FHiREATR% Fig.11b, 1o/R
.
REGI 6 MR 49 5
RED BWHER, ARUAE, FESERYHFL
KEELIEGAITH S . B Vi CHIEE L Bt
WAF T V= v SRTok. M, ZoEfTIR,
AF Y = v 7 OBEED b EMLIC T,
JERAZ TEE DI A RIBAML & L.

#Aflix. Photoscintigram %4757, F Fg&icis
DOTHERIC HIEL WE L Bbhsdbor Hlns
#v, up takepif < JF & BRI Oz back ground

1309

LDENPFETHRVD T, TV rescan {757 &
= 5, Fig.12a, o< o FiEiciy—>T up take
BRGSO G R RS 5 .

FMATRE, I a8 LRt L Ka &
DR RD, YvF 7T rBL—FH LTS,
Z DIEGI G BB CHILTEECh oD T,
FAiREAT Bk Fig.12b , 127z,

IV @BiEfUIcEsE

PEAF YV = v 7 DR BIOEKOIHRE, 1962
4. Blau & Bender'®iz X > frhbihiz. 561,
PEAF A v =¥ 1Sy > €, ™Se-selenometh-
ionined [~ D IRH % f2d % T b D FTILE 21T >
TWa. XOBREFHZEYT L.

8.00 HlgRELTINMZ2H

11.00 Cecekin Vitrum (cholecystokinine /[
pancreozymine L D{RA4) 1 Hfl/kg
HE

12.00 7™Se-selenomethionine 3 ~ 3.5uCi/kg
%1 [FIER. probanthine 15mgfg K 4.

12.30 R¥* ¥ v=v 7Bk
ERTLE . R R LT .

Haynie'® £ o J53k43, Blau & Bender o JE ¥z
BEUTWEH, FHC I V2 2521 2 B
iz, Cecekin o ft 1 iz Pancreozymin o Z. % 100
BT B Ak 20ml i L, o< hiE
L, 1HpfE#ic™Se-selenomethionine 3 uCifkgJ
B GHE 200pC H#E, 300HICAF ¥y =
V7RG L TS .

Sodee?® 5 ¢y Fk i3, Blau & Bender DA E
A L7455, Cecekin %2 Pancreozymin TJi# i
INCHIERF s, BB S i B P
Helk =, SUFlRZEA BIEL L T "Se-selenome-
thionine D ff LEE~ DA & DT\ 5 o,
HotlfA® Y v=v /¥lEicLTwbEL,
MWEDOFERBRE L. Bl 4 By E;
ZHME L, BASETHHERECI0E DES
& 058 TolE & mERRY 5%, 1
fE#%ic 250uCi o> ™Se-selenomethionine % ¥k
L, #Hizis4 iz glutamic acid hydrochloride
Z 900mgiE Dy 5, HEiICAF Y RS LT WL

— 43 —
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L. XbBbohld ®Au Ty AFYv=y

L, BB Licds in. ifieE %, FFho
"Se-selenomethionine } b OFhHiA 7 vy 7 L
TWw5b. ZOHETNYOHIIERY B L L
Tuwab.

Antunz®® L0 FEIL, AFVY = v SRiEO
RN HLMHAR ¥ T HRAY 2L, Pifs LT
B, I=Va—RA, FFyA-F, ¥ -F
AT AINITfEDfcmy 77V 7Y bk
HElh 2 5%, 3043-#%1c ™Se-selenomethionine %
3~ 3.5uCikg ¥ WETB. FhlFk
logm L7 A VEFEL, EAT7LVIRLD
Oddi FEHoEIERT L b, RI 0+
~OMtHE RS L Z X HIYE LT 5.

FofbaiaEc Bl s8id & LT, Suobods®
@ Pancrcozymine k Secretine i Jik,
King?® 50974 A% —% iS5 i En
BB, TRXTRIZHCI WS ERFxes
EEHMELTWS.

LA L BiLE & LTivTho Hikd fgc
routin AW AICRAETH b, MFET 08
BH5. BB L CTTHEFhicE? o
e, £ TEWRBRCEICEREYELEL, Al
B L D BEFERCIT & D up take DZEHF L K
&<, RIOMABERRZLETFLTWARIHE
SA03 RIS 2 A v v g, BABeT
ELEE RS S EATREEHEIIL, AR
JLiE 7 Lz PSe-selenomethionine 3 uCi/kg % 7
AL, B a2 BERRIN % 30~ 40401 2 Tl
5L 5 AF Y VBRI 2EEL, AFY =
Y TRiTieot L A, BIRERBEGEAE. o
TR B ERD SHERI L7 » T b, Cecekin
s EDPFER T EBERY B 5 7o 0 5 o fii
MERAT L DETRVT Edlbhot.

X Antunz 50RO HOR 1 PEl4FH I
T AHIDIAT oo T B RTLERN S, oddifEif
DIFFARIE LTEA 71 ViR s 5
SWTiE, BiERo+H6E Y vFic X b ERgER
o< , %~M%V%Ha+:%%ﬁ@amﬁw
RO mMAEED 5~7 % 33, KR

HARE ZHHR 2 Mk H26% ®10%
UliFbodiit B kg fiEchsr o b o
OWIABIZLT LS DETCII RN EE L DR,
X A% v BN IS, TEE
®ht back grourd: UL L b BDIR
TR O LT B AL BB, B
EERTIHEOR 1 HEBERIC T - e
Wof2fETchbrz lit, —RohrvEEET 2
Lo Bx s, BEL, MHIRANCEE LS
LVMBECEATWS I E &, ke T i5Ew%
DR LIREOENBE 2 I, BELS0ERR
PECORIMPR I R FOEHELEH I 2 b
Aba b, FTIERE back ground 4R
HREWEFRALVED LRELLRI. ﬁ,
Sodee*® D iz X ik, R T B45-5 6 BEEkE+—
R FR LTI 5ED 0.1% 4% Ly
ELTVHRERROELXREX T2 L 0T,
oddiFERf A2 AR S 4¢ B Todd D Y 513 0T
TRNZ EDER L & Tt

Y52 ORI >\ Tk, Sodee® iz
3.54Ci/kg @ T7Se-selenomethionine % #y& 1
PR E R TIE L, AR EnEm Ik 2.5
rad, BT 2.7rad TCH b, 40F LT o #E
T TDORRWEREL TS, DO TRIH
ERITELREFHE LRI VWOT, R
W ssmk 2 uCikg L1, 3uCikg DEEE LR
LHETAF Y v= v /e fTisot b nh Ik
hRETCREGE D S Dt X, B 5 R% 1.5uCi)
kg & L7-#560%, BEL back ground ARt 2.
BT & D activity FEpS IEH WELE 75 0T,
Color scintigram ¢ section scintigram % ffj\
%, , Photoscintigram TV rescan # T 4, %
';’EBIH% LERTERION. ko R
> "Se-selenomethionine A 5 4 4 2 pCi/fkg:
iﬁEL,QDEermihmbtbé.
WRICIEHWD > 575 2M Lok & 22 ilE
Lichs, HoWEECIizR &8 ~14cn, B3
~ 4dcm, HiffiT24~36cm? DhE XA vF LS
AMEEOEEHEOKREI L LTELT LWL 5
TH5.

JED K & & L FEER & DBIRA T T &t
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e 161 (BEEEGAEE, Fig.dla) Tk, Bx
PPOREVEE, fllo 16] (ERIBeRkAi TV
PegE, Fig.12b) iz, EX, 1B, Mmoo
REVEBECTES, Bo—HicFEET s/ &k
FOBEX, B AT JRIBENED b
WwWiBbhs . HEMKL T (Fig. 8), 24
HIZEFE X VRE, 1B, it 3 EET
Hotc. RIEDTDPEICThUhCE B o I fEns
BHID, YUF 7T A N DELRESR
HEEZbND. BHELERE (Fig.9a) ©
1, BX, IF, OEgceks i tns
2, NS WEEEEOBE, WEOSE Rk
REIRFELYEZINTHA 5. EoTHERRE
EHEDRE = L ORI B bh
IRV, REGE DI DT, SHBIEAY SR
LBRT22o8 v CtHh 5.

X, IEH#EY vF 77 sBoRRiconTixf
CHDEERARTBAbHBH, ik King o
SECHESTHE L= & = 5, high transverse 40
% , horseshoe 60% C sigmoid 133 5 h 7t
7z, King o43¥Hm horseshoe, sigmoid 3 FE§i
M, SFEIRTHBEOIE L5, high transverse
REEFABITL T\ % BISEAETRE cH R
TRELOTH 5. FAOFER L IfER] < 1 high
transverse r Licdh 0 OFIC L BE N ELS
FTAFTTNS D 3H D, X horseshoe 2 L7z,
DO 5B EBMEBETIRALEE0L0 L, B
HOHNEL LT3 o@D bR, 2o
X5 EFEBir Lt L R o, King o4O
ARTIHLT LA LT Lo T, M, iE
Pl LBERHOELR S5 b0 L Eizhd.

X, BHR O & BEFER & o BIditkic T
W, RGBS b i ot

BEDFEREIT o\ T Y vF 7T A DR
Fhaiud, g T, B R 75 Se-selenomethio-
nine i3 LT BfEA B LI icdic R 1 o
HBA~DOIR VALY EZ N, Y vF 2T AT
VIHEHLERET 9 FTER “ cool area” L LTEMEX K

-

.
2RSS T, Sodee,Burke, I X,

1311

FAED T R 1 OFEEGA~ OB A FHE X 5T
&, YVFIIATRBERIEGES R T
W5, FLofEFITY, Colorscintigramey sectionjz
X>T 1, photoscintigram ¢ TV rescan % Fj\»
THHEEED - Lxlskichore, coBEy
TR, BEESE 0B R THERIT IR
2RI T EDVHERUCHBI BT OB L v 85
EEZTHETZIVTHH S,

Bkl Tz, R I OMERIEAEIEL, 7
AEEEORDRAZE B LT BID, ¥ v
7 A TSR cESTtH 75 R LT\ 5.
SRR BB IETN S b IHERI~ 0BT ¢
W, ¥ vF 77 A RN T L TE o R A
N EBANICIIIER X DS up take DR M
ELTRBINDH, ORI ILIER D 45
DHEMEL , BN E EHEE AT 581353
CREEEI R BB Y FHBE” L LThZEah
5.

WREETIE, AR VEREEY -1, *
D ECRIEZR ST WD Z ENE DT, POk
AL E LT activity pEF L, v vF 75
AfRTIL “‘cool area’ L L TEEEERA.

vV o 8

"3Se-selenomethionine % F\ Ty vF 7T A
RIET D BRI ML ied A% v v= v sk
R OB AR 28R T 5 1o, KRS 2T
PER O o RIS o R 1 FEEFOHR B o S 1254,
iAo, B Mk, BF. O, E, B, BB &
1gm 4 b uptake L HEREAMECHEL, #
Lig A%V v= v /BEHERE O 584 R
o, X ORECET ZHRMIGH Y R 2, ko
EfEREE.

(1) ZBEOR IEBERRAAELL&R, B
AF Y v=v 7DD back ground kg b 18 5 i
FIHHMYBRCTNTTH D, FeEROHENE
HHFOFENRLREWZ LIXTHTH B,
e & R RIS & O R TEFRICE L kx5
wotd HRFENL, RIE5H30~50470fTchHs.
Z ORI BER O ERIER O & 1gm 4 ) pup
take I35 foic R 100 &3 4uE, R
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945, Hi336, MuUXF25, BE R0, B
EFHETHLT, BB, REEfIHs,
BRI 2, MO LERL LS. fEoT
TEoORIZEDREZ VI AF Y v=v iy
T2, BEROPWRENTELOTIRIRV LK
AMlicicn, #k3uCikg LEhicbown 2
pCifkg WEHED = & B Lot

X o DERBDEDE S A& VREFIFTh
i, BEXOR 1EEEED D 120G TR uE
(Cecekin $#5) BV IRBLE TR E
BRILicE znh, 2R LESETIRLVC
E Moz,

Hi RO o R 1T OFREEL +— 1615
VYT RRAWTERL LS, EATL vEDHE
My iV~ T Oddi S5 % IUE S 2 % 7o DR
Bix, HEThWE ERBEBRE o,

L2 LR I #5860 En 613, FrathwiL
TR OR I HRE R ¥mL 5. Hb
back ground HMUEINT 5 fodic, = ORI
YYF T ATRCERRED - LR
(A
(2) IEHEEY vF 77 MMV LR,
BFID v vF 75 A REFERCOWTETEOK
E3HMELIE LA, £ X (28~1denm, (B
3~4dcn, FRIE24~32cm? (L& 5 {EME SR
y cf

X35FDPEDIE A king DL ESTHE
% &, high transverse 40%, horseshoe 60%C,
Sigmoid (35 bl hots,

L ohbokzs, B XPEEE & o
RIS HEBLFRD B it ot

3) Y vF 77 ATHLAEREO Y
AT LR

RS I 5k ) Se-selenomethionine j= AN
PR A Ui\ o d I e —3 L T FTEE < cool
area ” il fc. AL TIZ AF Y B 1B
bhic\w & Ehtwba, HAMEES i ias
HOR 1 EERAHOSANCEET 50, “E8E6
R 2R, RS CIRIER © up take %7R
T, H—RERHc. BRETIHEADK

AARE FHAHE S8R #2608 #1005

SEOR TERPMET L, ZD7b up take Off
WEERE,

(4) BE> v 7 5 4L, BSe-selenomethionine
ABEMIR S hic o LI Lo TR TR 510
EOTLDTHEH, K4« DEELE LT
DT, ZhbOFAERRRT 5 fedic Ll ko]
Exo®Biteing, A% v /PAEER, RI#S
B, W0EREORMEY—IERERL, ToRIC
EOTHKMIGHEZfTiew, ¥ Y575 a0l
(&2 — oG L en, BT LI FES &2
e\, FESkEofE & LT, ™Se-selenomethionine
OHERRB oW THREML, chisEse
e o &35 iz, Se-selenomethionine [ 4}
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