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1) ™Se-Met OEEFIEMHDH 8L & 3y
BEAND E Y T AR

a) 7n vitro OEE

1 Al FEER T AL s iR s & ONFFREE CIFF Bl
Ca-free Krebs-Ringer Phosphate buffer,
pH7.2 (KRP-Ca) TH#iFE#1T-72) 2 AT 4%
—ZHAWT $0.2~0.5mm OEXD A7 4 A&
U, ZO—E®R (19200mgl Eit) % KaBREIC
&b, KRP-Ca i, ™Se-Met ¥ X 8% Ofthih
FreWpE e & 310 37°TC —ERHA v F 2 X4 b
Ut A v Fax—v s VRTHROBEHRERZHED
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il ohiicthiB&ye 2 o EREE Uiz,
DA Fan—va vERIZZATH 2 HBEIC
DNTITWY, &b CAEDOEEREH LT,

b) in vivo DL
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IR b R, v 2%159, 3038 L0
6073 (T D 3MHDBEEIX FHEBROKERIC S &
DNTIT-72) BT, T—FVHF2RBMAIET
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Wiz,
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Fig.1 Incorporation of 7Se-Selenomethionine in-
to Normal Mouse Pancreatic and Liver
Cells in vitro,

Sliced tissue was incubated with 0.5ml
of 1075M 75Se-Met (0.5x#Ci/ml) in KRP-Ca
buffer at 37° for a given period and then
treated by a procedure described in the
text,

O—0Qand @ —@ . acid-soluble fraction
and protein fraction of pancreatic cells,
respectively ; [ |——[] and B— M . acid-
soluble fraction and protein {raction of
liver cells, respectively,
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FFMIT T 3 & v 2 BERR D HE SN T
HT, 4R, EFMBICIERBICET L5
B R BRENOBRFEOEES A LN DT
Th A,

2) ™Se-Met D#E DB
"Se-Met DB #7256, WDEAND &
h &%, 1075 1075 107" MBI\ TZhITh
IFIT0E ok E {%s -1z (Table 1) .

Table 1 Incorporation as a Function of Concentration of 75Se-Selenomethionine into
Normal Mouse Pancreatic and Liver Cells in vitro
- ! o .
: Pancreatic cells Liver cells
|
N Conc,
N\ Y -4 -5 -6 -4 -5 -6
\_ Time 10 10 10 10 10 10
~ \_ (min,)
5 6.0 0.76 0.1 1.0 0.16 0.016
a +0.40 +0.18 +0.,01 +0.20 +0,04 +0.004
(=]
© 5 ! 13.8 1.64 0.45 3.4 0.24 0.03
E +1.80 +0.00 | +0.05 +0.20 +0.04 +0.00
- .
£ 30 ‘ 22.8 4,28 0.62 4.4 0.44 0.05
ig +4.80 +0.40 +0.,06 +0.80 +0.16 +0.00
et
~ o 61.6 8.80 1.25 8.4 1.04 0.12
+9.20 +0.24 +0.05 +0.80 +0.10 +0.04
g : 31.8 2.56 | 0.39 5.8 1.0 0.08
'43 +1.,00 +0.18 +0.08 +0.60 +0.08 4+0.005
g .
& {5 48.6 4.32 0.65 16.4 2.0 | 0.24
o +3.40 i +0.64 +0.015 +2.40 +0.02 +0.045
g | .
= - 676 | 5.8 | 075 18.2 2.6 0.21
ul) +3.20 +1.88 1 +0.03 +3.00 +0.48 +0.05
i ~ I e e
i3} % 66.0 5.08 | 0.59 35.8 3.72 0.32
< +7.60 +0.04 | +0.03 +0.20 +0.40 +0.04

Sliced tissue was incubated with 0.5ml of 1074M, 1075M or 1076M 75Se-Met (0.5

#Ci/ml) in KRP-Ca buffer at 37° for a given period and then treated by a

procedure described in the text,
The figures in the Table

indicate the

incorporation of selenomethionine

expressed in pmole per mg dry protein in cells,

3) MEOHE

24 R Ha % D™Se-Met (1 X10°M) D& b
CHBRREUTHERIT, EREYY208E581313
[T, MEOKRBEMNHEIALN/S» o1
(Fig.2).

4) =¥ — fHEmE 123 fPRTO ¥
%

7 3 BROMENAD & bh T HIZREEN LD 1T
LB LREBBLT, RBMRIGEER2ELS L
ZAoNABEO A NF—IHE ULIET I/

Wt 5T s BRT (Fva—2x, 3B, 2
NIER, Y FEy Y B, ATP, ATP-2
VIFUFF—E-IVTFLT 4R T 2 — b
R) OF E/BDE D THITTONT BVEH 2R
Utz. Fig. 3 5 o7 & i FLERIZ S X
OB O BRI S & 002 % 7 B EAN
D "Se-Met D& h CAZEEL I, HOYE
B EAEREERRS o1z,

5) 73 BOEE

BED» SO 7 2 BRIRNO 3, HECHE R
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Fig.2 Incorporation of 75Se-Selenomethionine in-
to Fasted Mouse Pancreatic and Liver
Cells in vitro.

Sliced tissue was incubated with 0.5ml
of 1075M 75Se-Met (0.54Ci/ml) in KRP-Ca
buffer at 37° for a given period and then
treated by a procedure described in the
text,

O—0Qand @ —@ : acid-soluble fraction
and protein fraction of pancreatic cells,
respectively ; [J——[] and ll—M® : acid-
soluble fraction and protein fraction of
liver cells, respectively,

MEOEN, L-un4vy, L-4va4vrBl
X L-NY 03207 BoBici, HEIC
ER 2 TUIERBED b, =D 1.5 45
DOBETHEET S &, ZDWINHI50% % HE X
N3, FHERMUEDN, L-2F4=
vEL-tRFU DI, L-XFA=00DF
EBL-t2F O ORINZHET 255, O
BHBCHBNBLWIHENHE, L ) »
FA=OMENNDE Y CAIEIAFIT=DLE
D CHEHPUNIIERT 29, 0 &5 BBla»
bV /) XFF=DEH LHIRIZNT BBDE
Ho7 i/ BolEAz&E Lz, Fig.4 WWRT
TEL, KHETIET RV BBK (xFF=1%
RN TZABD20FED 7 3 2 R) B X oS LBRO
BWINVEZIVEER, YV BIOTRSTF

1% 45 (1974)

BH T BAMESE s 5 e 2 o 2 BTH
ADEY CHEDITYELLHELU, FME
TRIBEAEHERL G L1,

6) TESRREEAIDSEH

"Se-Met DI 5 & OFMlE~D & H T AHITT
WA FNf L, 2,4-¥=b0T 2/ —)V, 3
— FEFRB L Op-Zuvow—F L YRV T4 b
7t & OEFRIEERB L OERKFTOA v F an
—v o OB RRE UL, s DHERID S
H10M D2,4-v =07 2/ —BLTI0S,
100"M @D p-Z7muav—F2 ) X/ T4 MIE
HIED & v 8 7 EDEAD E Y T A %H50%HE
Utzds, T TCIk 3z v¥F¥—REhcigEr 515
2,4~-v=hu 7/ —iidhsEOMBEO K 3
ErR 3Py 2  BOBERIZHET
220 ¢ LI TVE, L L, Rl
HRR~OK*OFEEZHEET 5D 7 N4, SHEE
RERIZZ N IBI/ERT 53— NER, %7
137 3 IBOBEE R HERNIC/ER T 3 A0
LMD (BEKTA vFa—v V) BERE
EAEHE R NIT S nh o1z (Fig.5).

in vivo ([C&(F 5 PSe-Met D& D T H

Fig. 6 IT/R$ T & L, ™Se-Met @R IRIEST
%, &Ny ESE TR, e 12300 T
KIFFARMEICEL, EE~DEH CHEIXC
DORFFITBNT, O3 Th -1, B
PETHE TIZIBDRICERHICEL, Z DR~ IC
WUt EIERATETESENC DV T ENE A~ D
ED ALY bTDILE 5Tz, 2%y
B & BREAMEDE & DL TIX, in vitro ©
B EIIREg D, WTE S BOEICE L LD
CENBZCEBHLDEZ ST, K OEET
BHESHE L £ LV HDEA~DE Y T ADKRI%
FFi Dz & s % & RiF I3 BEDN 3B TH
-1z,

72/ EBETW

in vitro EERITHE W TEFIIN O ™Se-Met @
&b T A BREIANE SENC S & LI
P, cocrEAFF=vinnLidfhor I 2B
DT =94 XEOMHEEEREZHES 1T 5 I
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Fig.3 Effect of Several Energy Sources or Additions upon the Incorporation of
75Se-Selenomethionine into Normal Mouse Pancreatic and Liver Cells in vitvo,
Sliced tissue was incubated with a mixture of 0.5 ml of 2 X1074M 75Se-Met
(0.5£Ci/ml) in KRP-Ca buffer and 0.5ml of 2 X10™M or 2 X 10™*M additions
in same buffer at 37° for 30 min, and treated by a procedure described in the
text,
T 1:1x1074M ; JEE : 1 X1073M
C : control, GL : glucose, LA : lactic acid, SA : succinic acid, PP . pyridoxal
phosphate, ATP : adenosine triphosphate, ER: ATP+creatine phosphate -+
creatine kinase (10xg/tube),

T, WKElfs L OFIEOBRAIEESEE 2 80 E
DHEEDT I BON 2T o1z,

Table2 Dl xF A= ZDfD7 2 /B8
OFF{E % VTR Uz, Table2 X b KlEoD
BABEEDE TR AF A= X /hsn T —uy
A X% D7 /BELTRTIVE=Y, AUR
A0, B4V Y, T2o—VT 53201280

h, Rx¥wpopesLTiRIVv2 v, 71y,
TS5 =i EMBTEEEINTILS, TR 8BS
BT IRTAFFI=VUNDOT 2RI X F
=k W FELESKRED ST,

BAEEDEICS T AL/ 2 F =0 O RHE
METHHAFF=EFDO -V 4 XL, b
D7 I /EBOZNE LT S g h/hInicd
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Fig.4 Effect of Amino Acids upon the Incorporation of 75Se-Selenomethionine into
Normal Mouse Pancreatic and Liver Cells in vitro,
Sliced tissue was incubated with a mixture of 0,5ml of 2 X1074M 75Se-Met
(0.5 #Ci/ml) in KRP-Ca buffer and 0.5ml of 2 X1074M amino acids in same
buffer at 37° for 30 min, and then treated by a procedure described in the
text,
[ 1:acid-soluble fraction, {lll . protein fraction, Cont, : control, AA Mix :
amino acids mixture, Met . methionine, Glu : glutamic acid, Gly . glycine,
Asp : aspartic acid,

b 6T, in vitro TRV AFF =D E — B4 X E A FF = EARRITNE 5Tz,

h CHRERAISMEDEICS b 5 T2, F T R

DR E b bR E v L= FFl L LTHE S L £ R

NIZ7 2 =—nv7 7 = FHEED § Z20EYE "Se-Met % A F v = JHIE LT MiT
D7 2=—V7 5= B3EEUEESEICET 3T HRAT 286, 2% v =00 2175 B, &
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Fig.5 Effect of Inhibitors upon the Incorporation of 7Se-Selenomethionine with
Normal Mouse Pancreatic and Liver Cells in vitro,
Sliced tissue was incubated with a mixture of 0.5ml of 2 X10™4M 75Se-Met
(0.54Ci/ml) in KRP-Ca buffer and 0.5 ml of 2 X1073M, 2 xX10™*M or 2 X 1075M
inhibitors in same buffer at 37° for 30 min. and then treated by a procedure

described in the text,

T7: 1 X1073M, 222 : 1 x10™M, Bl : | X1075M.
DNP : 2,4-dinitrophenol, IAA :iodoacetic acid, PCMB : p-chloromercuriben-

zoate,

EHER DD 540~500LIRICiThh TV 3Y. L
D UBSNTORME~D & h A1, HilERN 4
VR ZEAEL Y IZ LA T R BT v (BT
VEYEDHE) ~NDE D CHITEEND B0 AN
WEWIEZD Y L ICREREBEHE SN, £D

whE BN T in vitro TO TSe-Met O

BRTIAHEDEAD & ) T A1 30 DL KB T
W, U IEAHEL DNLE~2.5/EFL, £D
HEEEEE & HI0DETHE L ERHED LN
otz FlaTd 2 L8 E0HE L H BT
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Fig .6 Incorporation of "Se-Selenomethionine in-
to Normal Mouse Pancreas and Liver in
vivo,

The animals were killed at 15 min,, 30
min., and 60 min. after the intravenous
injection of 0.2ml of 75Se-Met (5 «Ci/ml)
into male mice weighting about 20g.
Pancreas and liver excised from the mice
were treated by a procedure described in
the text,

O—0Qand @ —@® . acid-soluble fraction
and protein fraction of pancreas, respec-
tively ; [ ]—[ ] and ——H : acid-soluble
fraction and protein fraction of liver.

OO 2~9fEE L hcEhic, £
I & FFAEA D & b C AR ERTIAEDH & 2
oSy BT E OITNTTI T 5 &, ALK
3fREDP o1z, COBRRIETY ADHERICL 5
TR 5 F s -1z, Th b OfEEIZ™Se-Met
P8 in vitro T EMEOBABESEICES L LD
CEhacERRUE., ChiTKU, in vito T
1Z PSe-Met 139 TICED LAWY b BRAIH T
Vb LAZ U RIBREHOBILZL LY E
N5 EPHILIZ. o in vive TORERIZD
NbNDOBLHDHEEL X 2712 §DThH -
1.

U U7sh35, Berlinguet 5912k 5 &K

112% 45 (1974)

R7I /B THALI-TI/)vra vy AN
X BRI tn vivo 1ITE T, BERIIEP THEREDIR
BCHEEL TR b5 T, fholditictt
NCEMIE~ OB WERME 2R Uz, $i Chri-
stensen 52T L AR UK IERRT7 I/ BETH 5
a-7 3 7 4 VIR DS Ml fREIiC L b CF
N2HERMELTWE., TbDT ERBFUNER
*x =V IHIOFED DI, BEAEHESEIC
ZLEYDTENIYERERT 5 C L DOEFHRR
BLUTWS, COREBRICZSsTT IV B S—
WH A ZEHERAND & H T A EDHBEBRIT
DNWTERTAHMT, WHMENT 2 VEBRS—v
BV RIVBEDT I BOM BT, 2D
EE, 2L/ AF A= DOREAYETH B AT F
=D F =P 4 3o 7 T BRI AT Bk
FNSWERRUT, $72 7 CTIRBERMOE W
TELEERAF y = FHIE UTOREEEICD
WTHHINK 7 2 = — V7 5 = U HEED A
METHBE T 2=—VTF7=DT—H A}
FRNIWHEERUIZ, ThHDT EH b BRI
PEREICE T 27 I 2 BOT— VT 4 ZD/HhEn
L ODITH in vitro 1T N T BAEMESHEICE
(EheEhacesmRBashizy, ZDROU
FEPNCT L h ¢ OREICE L T rs 5 HESBE (ki
A b5 T2h, BHEEO 7 3/ BRITO>0 TR
C OBEBEESED b NIz, B2 N EOHE
OF I BEREXF A=, T2=—NT T =
YDEbhAHaLOHEBEBERIEZED NIz ST,
F 17, Se-Met 0 in vitro 12313 3 FIIPHN~
DEhYHTHBLrELIAEEILOND, T HL
¥ — A, 7 B, BEREERZ SiTon
THETU TSR T, LB 7z b IEVER 2R
Uic, 12 73 7BRIT DWTIZ 20D 7 2 7 B8
BAY BIOHED 8o 73 7 BB WIhd
5Se-Met D & h T AT HEMICENN T2 Z DM
EEVEIZOWTIEAHTH 5. 3 51C2,4-v= b
U7/ = pruuv—FL) XA
kSRR D 2 B BN D Se-Met D & b
CHBDIZOHEEL., ThbDfERPL, in
vitro \CBT PSe-Met D FEME~DE H T &
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Table 2 Amino Acid Contents of the Acid-Soluble Fraction and Protein

Fraction of Pancreatic and Liver Cells

" l‘ 7Aéid—Sol\Alrl;1e VFriaction Protein Fractic;n
Amif\‘gid . iifgincre;&;c” [ Liver 77§énc}éétiéi Liveir
\ Cells Cells Cells Cells -
Lsy | 3.63 1.73 16.35 33.50
Hs 0 * o 4 | 98
Arg o 0;55" B E;}s ) 11.25 : 25.50
Asp * 20.06 1 és.zo 44.33
Thr R % % 11.65 24.3é"7
Ser s | . i 16.95 -7;;l;6
G 1496 155 | 2895 | 5050
Pro } * * 70 16.67
Gly 1; 7 15,51 5.14 17.65 40,17
Ala 7 9.7;;"> 9.29 19.95 42,67
a Val 2.01 0.80 18.15 41.67
- Met 1.00 1,00 | 1.00 1.00
Ile 0.25 0.23 13.10 29.83 -
7 Leu 0.83 ;ﬁ 0.23 7; 23.45 - 54,33
Tyr | i.27 j 0.13 | 2.55 10.00
Phe ; 0.51 | 0.13 1036 | 2417
‘ Try 1 * - _*— * *

method described in the

text,

Amino acid analysis was performed according to a conventional

The figures indicate the molar

ratio of each amino acid in comparison with methionine.

* . Not determined,

AT A LS nPEIIRHIhEr» 1.
vV AFF = UPBBAEEAEICZDOEED
RETHELELVTWEDEI T VFR—/8—=S 0
v b RF v F — TR UTZEER, ™Se-Met &
B o1z REfEZ § oWEBKREBShz® B
BRIV TR ISR TATETH 5.

gE12[ AAMEER B THE, W, 108 (1972).
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Summary

On the Incorporation of Se-Selenomethionine into the Acid-Soluble

and Protein Fractions of Mouse Pancreatic Cells

Rensuke GOTO, Masakatsu TEZUKA, Kazuko ISHIGAMI and Osamu TAMEMASA
Shizuoka College of Pharmacy

In general, 7Se-selenomethionine (7Se-Met)
is understood to be highly incorporated into
enzyme proteins produced in the pancreas,
However, because in some clinical applications
the scanning is carried out within very short
time (5-10min.) after injection, it was antici-
pated that such 75Se-Met incorporation into the
pancreas within short time might be owing to
the incorporation into acid-soluble fraction more
than into protein fraction, From such a consi-
deration, we worked out for a comparative study
of 7Se-Met incorporation into acid-soluble and
protein fractions of mouse pancreatic and liver
cells, in vitro and in vivo,

In vitro, the radioactivity of 7Se-Met incor-
porated into the acid-soluble fraction of jnormal
mouse pancreatic cells was 1,5-2.5 times higher
than that of protein fraction within 30 min_, and
the ratio of the liver cells was 2-9 within 90
min, The total incorporation (acid-soluble frac-
tion + protein fraction) into pancreatic cells was
about 3 times higher, through the incubation
period within 90 min,, than into liver cells,
Fasting of mice had no effect on the incorpora-
tion, On the other hand, in vivo, the radioac-
tivity of "Se-Met in the acid-soluble fraction of
normal mouse pancreatic cells was about one
third of that in the protein fraction through the
period after injection, However, it seems neces-

sary in search for more useful pancreas-scan-
ning agents to appreciate the significance of
incorporation of natural and unnatural amino
acids into acid-soluble fraction of pancreatic
cells, because some unnatural amino acids were
highly incorporated into the acid-soluble frac-
tion, From this point of view, first, in order to
find correlations among amino acids pool size in
the acid-soluble fraction, their contents in the
protein fraction and their incorporation into the
both fractions, amino acid analysis of the both
fractions of pancreatic and liver cells was carried
out by a amino acid analyser, Consequently,
the pool size of methionine, a mother substance
of selenomethionine, was considerably small
compared to that of other amino acids, Pheny-
lalanine, a mother compound of iodo-phenylala-
lanines investigated as a pancreas-scanning agent,
also had a small pool size, These results sugge-
sted that there might be a correlation between
amino acids pool size and their incorporation
into acid-soluble fraction of pancreatic cells,
Furthermore, the effects of several energy
sources, enzyme inhibitors and some natural
amino acids on the @n witro incorporation of
75Se-Met were investigated, = Among these sub-
stances, lactic acid, certain amino acids, 2,4-
dinitrophenol and p-chloromercuribenzoate were
more or less inhibitory on the incorporation,
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