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T, b5 ¥r— 3 ARERIEIEEDRE fefliA R
T % 5O EHIEE X O MR~ ER T 5
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14 mg of Trasylol (crystal)

—1.2 - 2.5 m of ?"™rco;

€—0.014 mg SnC1§2H20 in 0.5 ml of
v 0.01 - 0.04N-HC1
Stirring for 60 minutes

PH adjusting to 7.28 - 7.36 with 0.15 ml Of

0. BM-NaZHPOa2H20

v
Gel filtration by Sephadex G-25 M (0.9x30 cm column)
in 0.9% NaCl eluent

Fig. 1 Labeiing Method of Trasylol with 99mTcO-
and Separation of Labeled Compound.

v THE bR *mTc-pertechnetate %
sz, 9TcOy DBy Eckelman!® &
99mTc-albumin I EE UL —2 X% {HH
Lic. BEEEILAT OFNETST - 7o (Fig. 1).

i) P77 e — 1AL 14mg (¥ 100,000
KIE) i, ™TcO4~ DABAEKEBEK 1.2ml »
52.5ml &M BT 5. KT, BHIEHE—2 X
(SnCl;-2H,0) 14 pg # ¥R LTV % 0.01N-0.04N
HCl % 0.5mi Jnx R < BT 5. ZORIEE
2.37~2.7 TfT - 1.

i) FEERAEE 60 pHE#ErET5.

iil) IGH#, 0.8MNa.HPO,4-2H O 0.15ml #
iz, pH % 7.25~74 (ZR¥E L, RIGEHK
s,

O, VA AREEHELCHE m
7774 — (TLC) 2{EM L, 0.9W/V I &K
% BRI & L CH W TRIGHE & B R o BItR
IRE L.

2. IFHMEOSMAER L IRREORYY

R 1 ml % Sephadex G-25M (0.9 x 30cm
column) gel chromatogram 23 X%, 0.9%
NaCl ¥ % 1 0 I1ml O XTHEHL, 2ml 3
DI LT, i, &8 2ml R oBUE
ZUE L, HEEERETORICHER 1ml ot
IEtE% 100 & LIcBE D &4E 2ml RO RsHE
Ex RO, 6, DEREE LA Te-+ 5 v
r — LR % 097, NaCl & BEAEHE & Ui
TLC TRB L, el *™Tc Fic o\ TRIGHKKS
4 BER] ¥ CEIZE LI,

13 % 45 (1976)

3. BMERER

AT 21 g~26g  ddy R~ v A D KR KT
==y e HKEEEZBAE L, #2470 TR
T 5 8~9 HHICHBRCH . #5)5k
1%, Sephadex G-25M % — A8 ECTHEEL
fo 9Tc 3% + 5 2 » — L%, 0.20 Membranfilter
(GMBH, West Germany) iZC{FBL, =—F 1
BT O~ ADORKIREL D, EMC Iml (500
KIE< } 5 r— LB <1,000KIE) & L7,
HER, 18, 3 MM, 6REREKR O 24 R4
% STu~ 6 Tua R L, SAMIR X b Bi L7,
JEH RO BB AR Lic, Bl LeBERE T4
POCEEYNEL, FEMKOBMEEY Y =1
Bovsv—vavivvz—ZTlEL. &
NHOWEEL S, wEEE 1007, & LIcHED
ik 18 Ao *"Tec ORUAR EER) KD
fo. (UEEIE TN THMEHIE Lic,)

nm. # 8

1. *wTe- b5 20— )L ORMER L IEEMED
{LFROREY
0.9% RHEKEEH L Lic TLC 2 X % LK
Ml & EEERR O BItRIE, FRUCRR A3 & & b
99mTc-pertechnetate (I3 %75, IGH 30 4
I Re=025 fhpic/he—7nBdbhsd L)
i o7z, (Fig. 2) BUG30 oy LARE i, RIS
9mTcO,4~ 13 2~3%iC7e b, 60 It 1% LT
Lt oteDT, BMEBRHD *Te-+ 5o r—1
X SUEREE 2 605> TIT - 7o, PH % 4, *°TcOq™
DEMBLEAD bhichole. =V V) Vi
57 I vRIGE, FEAic%d heading LD
WREDORIEDED bhieh’, Re=0.25 O Re=
0.90 {3 IX RIS BD bhichr o e, D Re=
0.25 AT DR EME.  » A Yo EERS BLEE oY
0.20¢ Membranfiiter {73 ® TLC EH TR0
bl
Sephadex G-25M (0.9x30cm) #{§iff] L7
F5Ym—nix Kd=I T viod volume oz
32, $65 T, void volume thd {:HithE A
WnTe i | 5 om—L tEL HR, ZOLg
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Rf=0.25

l free
!

— front

origen

Fig. 2 Thin Layer Chromatogram of 99mTc-Labeled
Trasylol in 0.9 %NaCl Solvent at 30 Minutes
after Beginning of Reaction. 99mTc-labeled
trasylol and hydrized technetium are not
developed on silica gel TLC plate in 0.9%
NaCl solvent. It is thought that radioactivity
at Rr=0.25 may be a little portion of 99mTc-

trasylol.
60 ELUTION OF 99M7c _ TRASYLOL
(1 ml)
.
£
&
= 40
>
=
5
3
he)
&
=20
free 99myc
0 e .
0 10 20 30 40 50

ml NaCl Eluent

Fig. 3 Separation of 99mTc-Labeled Trasylol (1 ml)
by Gel Filtration on Sephadex G-25 M (0.9 x
30 cm Column) eluted with 0.9 % NaCl Eluent.
Toral radioactivity in void volume eluted in
first fraction is about 759%.

EWIR 75% TH 1o, FEEEH; °°TcO4m 13, 8
ZE—I7 MR, TOLBGHERIIK 25% T
b - 1=, column HIZIRF X o\ iowd B hydrized
technetium (¥, £ D 22.5% TH - 1=, 1P~19(Fig.
3)

BIGHER & Bk o Bihic e & Bk D 5k
2T, 9°mTc- b 5 ¥ r — DL EMIT DO
THEE Lo, 99mTc-pertechnetate (3 0.9% ¥
Wit TLC BB Tk, Re=0.90 ez o —
7 BRI FATRERORT L BED
99mTc-pertechnetate & — 7 238D bhizps, *
oWEHET A EIGWCIE, 3058, 1 ReRIE, 3 EEHE
BRO 4% TERRD L I

2. B EER

Aiad=—/1 ) » e i~ 7 R OFIER 1 B,
3 WM, 6 MR RO 24 BERTIZ i3 B O Te- b 5 &
m — L D EE KON AR O B 416 (7 dose/
gm of fresh fissue) {22\ Tik Table 1 iZ;R” L7,
FHEESROEEREEL, %31 FE%CH -
7o, 1 BETOEE RO KB RE S, B
AibE W EE R L, LAF, KR, R, EUR, MR
B, vk, MEEE, OB, B, R, KRR, B OIR
S Te D, BB EAEHER Lot &
I AR HELAK D B BE /0 A1 D FRRFI A LIS DWW TR D &
(Fig. 4), 0K, WO, Nh, MR O Mk, 1R
flxEmfE s LT, 24p5fHF T4 T 53
maERLe. LaL, R EF RS 2 HHeE%
AUt EEAME, 1RER X D 24K E Tz
A EHERRCELH L, #9279 dose/gm Rk
DR BD b, oM OERERK, =,
B, BEEROBGCE] L Cid—E LIcE L xR
Mol

IFPIES, 55 B, MU o\~ C D A AL R AR B R
ZoRDI. ThLhOREC L HEIEG% 5187,
0.389, X% Ur 0.88%' L LCitE 5 &, &aEfH
Zond LRSI, FF, BRX MBI,
FhrEheEED31.6+3.7%, 64.+£1.0% KO*
0.45£0.09% ¥ o T B HICe B, Rt
KicoWTibgt iskied o s, 1 KR O3
Mt K % 0.9 9, feKiE g TLC b LARr,
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Table 1 Biologic Distribution of 9°mTc-Labeled Trasylol in Ehrlich Tumor-Bearing Male
Mice at Various Times Following Intravenous Injection.*
Time after Administration
Tissue 1hr 3 hr 6 hr** 24 hr
Blood 4.2340.22 2.5340.79 1.924+0.51 0.564-0.07
Tumor 1.974-0.32 1.944-0.31 2.034+0.19 1.8140.26
Muscle 0.4540.03 0.464-0.14 0.614+-0.16 0.594-0.11
Liver 25.55+3.79 23.434+4.96 20.474-4.96 15.00+2.01
Spleen 4.93+1.06 4.67+0.92 4.15+1.67 4.504-2.01
Kidney 30.40+£8.02 28.52+4.76 25.324-5.68 23.254-2.86
Lung 8.77+2.09 7.284-1.67 5.064-2.74 4.494-1.11
Stomach*** 1.204+1.12 1.144-0.26 1.244-0.17 0.734.0.12
Pancreas 0.884-0.21 0.5340.08 0.73+£0.24 0.6740.05
Ad. Gland 7.18+1.12 6.924-3.01 6.26--2.00 8.634-2.49
Bone (Skull) 0.48+0.20 0.48+0.05 0.9740.22 1.564-1.12
Thymus 0.60-+0.09 0.564-0.09 0.734-0.15 1.79+0.81
Brain 0.16+0.05 0.114-0.02 0.09+0.02 0.3340.13
Heart 1.93+0.51 1.254-0.42 0.88+0.15 1.024-1.17

*: Mean concentration (% administered dose/gm tissue)+s.e.m. from five mice
**:. Mean concentration (% administered dose/gm tissue)-+s.e.m. from six mice

***x. Contents is not kept.

Kidney

—~ ~j__--_-—_-___———__-_‘_“——1r————_.
o Liver

~ \
o

o1 0 Lung

o

2 16“6

g Spleen

o .
- Blood

-

i€

> Tumor

=4 ——
>

E Stomach / (Skull)

Pancreas

Muscle
Brain //
0.1 \\\‘\-‘ -
1 3 6 24

Hours after intravenous injection

Fig. 4 Distribution of 9'mTc-Labeled Trasylol in
Tissues of Tumor-Bearing Mice at Various
Times after Intravenous Administration.

mTe- b 52 m — A N 9"TcO,~ & b5 ik
GHEWES, 1R C 4« 409, 60%, 3R§HT%
% 2095, 809 B bt

W, MEEN A A 2 —2 L LTI AL, 15
Ak~ DMt 7 SRR R & [RRRC HRHNESS / %
TR AL AR B e B A BN & Ve B i, NS /
IR AR B L DRI AR (IC D\ TR e,
(Table 2, Fig. 5) Rijzo Licfin<, RESHIALILES L
24 ¥ TIE—EDHERB LR T AT, MK,
B, IR Ol D R I A 7R SR A
Lo, BfE &by, FRCiEE / g
BRI 6 BRI T 1.0 LAk & 72 0 24 BRI 1%
$3.0 Ligotc. UL, BRNCTE DOPLEHN
LT L A & DL RER I L, 24W5R %
WA 3.3 5 L IES / MRIREICE L kot

Iv. £ %

[EBEEBA~D 7 4 7Y 7 = vOBTHEAL
RI i 7 4 7 7 — 7 v % B OB R I G
HLUk#HER It chE¥ Tl I TR,
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Table 2 Tumor to Other Organ Tissue Concentration Ratio of 9mTc-Trasylol in Tumor-
Bearing Mice at Various Times Following Intravenous Injection.*

Times after 1.V injection

Organ Ratio 1 hr 6 hr 24 hr

Tu/Bl 0.464-0.07 0.89+0.33 1.55+0.36 3.241+0.44
Tu/Mu 4.6 +£0.9 4.5 +£1.5 3.4 £0.5 3.3 £0.9
Tu/Li 0.07+0.02 0.0740.02 0.09+0.01 0.12+0.02
Tu/Kd 0.06+0.02 0.06+0.01 0.0740.01 0.07+0.01
Tu/Lg 0.264-0.08 0.25+0.09 0.34+0.14 0.4140.09
Tu/Panc. 2.3 £0.6 3.7 £141 2.8 £0.6 2.7 £0.4
Tu/Br 13.34+ 5.0 17.1 £5.3 21.2 £5.1 6.0 £2.1
Tu/Bn 5.5 +£23 4.0 £0.7 2.1 £0.3 1.8 +1.3

Ratio

*: ratio derived from 9% administered dose gm of fresh tissue in each mouse.
Abbreviation: Tu: Tumor, B.: Blood, Mu: Muslce, Li: Liver Kd: Kidney, Lg: lung,

Panc: Pancreas Br: Brain,

Fig. 5

Hours

Sequential Curve of Tumor (Tu) to Blood (Bl),
Muscle (Mu) and Lung (Lg) Concentration
Ratio in Tumor-Bearing Mice after Intravenous
Injection. Tumor to blood concentration ratio
is increased in course of time and became more
than 1.0 at six hours.

Bn (s): Bone (skull)

% L, Edwards & Hayes 2:20~22 ¢ 67Ga-citrate
W X A TEVEEE Otk Lk, B O BE
ZZH~OBLA—EEmE b, EHEBEE RI
YWEOBFE L RS ZECHEA LS. AEES
DTV a =y FIEHES HIT RUEEERIUEHF 2V 23
I, ToO—MIBRKCHERIR TS, L
ML, WERZOEBRBFIC OV TR RILEH
%<&, S RMCRT HEAID B EIEH S
TWBYD,

4lal, $HaNEH LcESAMROBE - (RS
P, BEEERORE LEBEROBA X VIER
ThTizvsy, BEERRCHERPCED bR
BETRARWD D30, 55T, HBRBBRRCH
HECIERT5 + 52 n — L DIEBER b B
B oW TRERS D EELDBRS. Ll
ehv B, A BRSSO MRS B0 E
WhDMRLENE LxhThwiehibh, HAHMED
TR AR ATEE Y <, R T P
BEELRTHEIMORTWAY, Zo X5l
HEFEOZKMIC RIEH e -0 Hh
HAHEHED D 5.

B (E L *"Tc (2 = D EAEME CER
A 6 BRI, 140keV Dl y =X AL F—ZFHT
%) ROREFERIC S, BUEMEFZECHW LR
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Tw5% RI gEOPh TR #HYe RI BETH
5. 9%9mTc-pertechnetate MBICIT(E LB L
—ARDE, ldpg LBDTHL, TOEHR
b, PWTe-A b LS bFF —EDORKEHZRKTSY
P L, ERROWERRLEEL bR,
9mTe M L 5O r — LOEFE~ v ADEKRNLS
MCOWTHD &, BEAKCE, 1REERLD
24 B ¥ THY 29 dose/gm DEFKIGRD
iz, chig, oTe-t 7 ¥ m —AHEBERC
R IICHOA F ez, R#toMrZd3
CHEBRCE L0l Bbhs. o T, 1R
BB LT IMRRE L Dy &5 &, BE/
MERBELIIEAL, 68T 1.0 Ll EiTie»7e.
¥mTe- b 7 ¥ m — L OEFAKD HEREIBA R
BI LTI, "Ga-citrate Z(X%6Co-7 LA <A vV
DU MBS EER L IERBREOEXY IS,
L L, FanREBEOEBRFRTRDA 2 Te-7 1
I VORBEERER, 18, 3 REXO 24 Kb
DEFIFh 3.06+0.43% dose/gm, 4.0240.199%;
dose/gm 08 1.4740.26 % dose/gm ¥ b 24 BfalfE
ZOFEXENMERR LAY, B/ RRER,
Co-7 LA =4 v v X hixE»,  'Ga-citrate
For ¥mTc-HSA L h BWERTH - 122230, =
— Ay e EREOREBERICOVTE, FHA
R X D LW ECEWERRTH, HICX
o TEB) L, PEEOEM: % 7~8 3% Funahara®?

13 % 45 (1976)

CXhHEIRTHS., L, ==Yy el
BB O ARSI DL TR S hTu s,
ERIEE OH T 5 BE, METEEOHRE, "™ Tc-
b5 Y e - ADEERMEERT A IR
CHETHD, SHEOHADIHRDOATEDOHES,
T AFIERTH D, Rz - - EREEC
B ARBROBHEPLELEEZ TS, JEEHHEK
LIAD ™ Te- k 5 2 m — A DHATIE, BiE, 1
Ji, MO BB R 7 T A 3 vIERO S
WIEBRCA M L TR D, HITIRE &AL,
PR —AREiL Y HEIhIERBETHS
HELELHbLED LIFFTEKD 5 H0MER L
fe.

wiz, mTc- b J ¥ m — LD MARIE DR S HY
WO REMIC ST AR, ChETHE# 7
4 7Y 7 =5 Y OEIRIEEDZRICHW b T
et s, AL, KETIRIF2BI IR D 2 2 DRI A
BEIRTWE. ThicfRBHLVRIPHLE L
T, RIEH#HA v 7 b FF—1219 RI Y
r¥F—EOROEC 74 7V /=D PWTc

EHSVENFAR I TV AL, WERETSME N
¥BERIELRTW L. T hETIEHS b

U STk A IR MARAE © B3 i D 3EPR(EH] &
b Yr — A OEBERICOWT, R
AR FF A iIe Fig. 6 10 &b i),

fibrin EIC B4 % fibrinogen D YUALBER &,

Fibrin
m Plasmin Fibrinogen*
—===::

Trypsin Trasylol
Soluble tissue | Actlvatorsl
activator
Fibrinokinase ¢ Lysokinase

( insoluble ) Streptokinase*
Urokinase* ¥ {Tissue lysokinase
etc. @ Lysokinase in blood

Activation
Inhibition

_
e

* : Radiopharmaceuticals to be developed for
detection of thrombosis

Fig. 6 Schema of Pharmacological Mechanism for Trasylol and Pharmaceatica's* which
have ever been developed for Detection of Thrombosis Acting in Fibrin Formation

or Fibrinolysis.
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I X e fibrin 7% (fibrinolysis) OB IC X -
T, MARMHXh- RI EOHUARCEDET
LENEZ RS, Kwaan®® 443, #RIM0ZE D
AR VLA IR B AR D Activator 2SEEE &%
MLTWD ERELTWBA, BfIN7 727 ~<~
2 —{EREFTD + 5 e — LD MRRIBAA
DY EHTRBTHLD - L THRYAD .

TR IMEAE OB, FEEERMTIXD %250
iAo RIPHC L B2HELRESRATY
BB UL Lieh s, P¥nTe-+ 5 ¥ r— D0l
RHEBENOF ST ME e bl Tk,
TO—FOERNI1L, *"Tc-+Fvr -5 X
> THIRIMBIENEL T AENEL LN HHETH
553 xpi, RIEEMRELTOEHCLE
7& control datat® 4D DRET L AR R BN TH
5. ZhH0MCEALTASHE LR ERT TV
XFifFTH 5.

V. f& &

Ao LT 2 BRHBBESCIEA L,
VRS 52 37— VYROMT 7257 X— % —1F
MuxHT 2550, HOSBRERAER, t7YRe
— A D Te-EER ATV, EEBmED =~ »
e i~ v A DAEKRAS T OV THE L. £
DFEREREHTS &,

1) EERE, HEE—-AXBTETH TS ©
IR TH - 7.

2) PEHCE LR THor. EH
K[ 30 2 T OIEEF *°™TcOs 11 2~3% T, 60
HTIE 1% UFTHotc X BT, pH FHBEIZDH
9mTcO,~ BB AR D bhieh o e,

3) 9mTc- |+ 5 ¥ r — LT Sephadex G-25M gel
chromatography 7>tk 4 Befdil ¥ TORGRT T, &
L AL P MTcO4~ DHIINE RDT, RE LIS
REAHER I hte,

4) mTc-p 5 ¥ m -3, FEEHABCHED
THOMTHUA T h, 4RI T OEREC
TLEBDLWHEN D, EEEBAN TR LT
FlewEIRE R,

5) 9MTc- | 52 m — A0 EBHAKNDTGAZL

Riz, *Te-717 1 vXh 8450, B/ Mm
WL ™ Te-7 47 3 v I b L RWMERRL
1,

6) *mTc-+ 5 ¥ r — LD 24RO FEEHE K
ADTUAZRRK L, Co-7 VA4 <A I v R “Ga-
citrate IZJCi+ A{HTH - 7.

7 RepBEID Bk, 1 REEE O Te- b 5 ¥
r — L ORI AR S e,

Rk, °™Tc- b 5 ¥ r — A O IRIMESE D%
AW & L TORREMIC D\ TR %
BAMWME Uiy, B/ MRREE, 6FF
ML 1.0 # EAHEN D, *™Tc OERF
WiaEZ 5L, "Mn 0 X5 o X 5 EH
NEBULELEZLIRDY, 5%, hbDHLE
DEKIGHEZ S LHEEZD SRTOWLFIFTH
5.
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B L THER, SRRV & LRI
DX DML L B E S,
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Summary

Biologic Distribution of 9™Tc-Labelled Trasylol in Tumor-Bearing Mice.

Kazuo ITOH, Shin KOBAYASHI, Norihisa TONAMI, Kinichi HISADA

Department of Nuclear Medicine, School of Medicine, Kanazawa University,
(Director, Kinichi HISADA, M. D., Ph. D.)

Atsushi ANDO

School of Paramedicine, Kanazawa University

The authors have labelled the proteinase
inhibitor, Trasylol, with *™Tc-technetium as a new
radiopharmaceutical for the detection of malignant
neoplasms. Trasylol is a drug used at present in
acute pancreatitis and secondary fibrinolysis, which
has the direct inhibition effect of the tissue plas-
minogen activity as one of it’s own pharmacological
properties. Therefore, it is assumed that 99™Tc-
labelled Trasylol may accumulate into the ab-
normal tissues with the high tissue plasminogen
activity, e.g., some sorts of the malignant neo-
plasmas and venous thrombosis. This paper de-
scribes the labelling method, the separation, the
labelling yield and the chemical stability of
labelled compound and the biologic distribution
of 99mTc-labelled Trasylol in verious tissue of
Ehrlich solid tumor-bearing mice following the
intravenous injection.

99mTc-Trasylol was prepared by reducing °9™Tc-
pertechnetate with Trasylol in HCI solution
resolving stannous chloride. The ratio of weight of
Trasylol to stannous chloride was 1000:1. The
labelling yield of this labelled compound was
approximately 759 by Sephadex G-25M (0.9 x
30 cm column) in 0.9 W/V Y% NaCl eluent. The
chemical stability of labelled compound eluted
within void volume was not changed until four
hours. The biologic distribution in tumor-bearing
male mice was determined at 1 huor, 3 hours, 6

hours and 24 hours following the intravenous
injection into the tail vein. The radioactive con-
centration of **™Tc-Trasylol in various tissues was
described as percentage dose per gm. of fresh tissue
dirived from five or six mice at each point. Tumor
concentration was 1.97154-0.3277 (mean value4
s.e.m.) at 1 hour and did not change to be constant
until 24 hours. Total accumulation of 99™Tc-
Trasylol to both of the liver and kidney until 1
hour was calculated about 42.89%,-33.39%; per the
administration. Tumor to blood concentration
ratio was increased continuously in course of time
and became more than 1.0 at 6 hours. **™Tc-
Trasylol clearly showed the affinity to the Ehrlich
solid tumor but was poorer than the affinity of
99mTc-albumin to the same tumor at 1 hour and 3
hours which we studied as to standard tumor-
seaking agent. Blood clearance of 2°™Tc-trasylol,
however, was more prompt than that of 99™Tc-
albumin.

Therefore, if it is assumed reasonable that the
affinity of **™Tc-Trasylol to tumor tissue is due to
the abnormally increased tissue plasmin activity
and/or tissue activator activity, it is proposed that
99mTc-trasylol concentrates the lesion with the
active fibrinolysis, some sorts of malignant
neoplasms and venous thrombosis, so that we may
use it as a new radiopharmaceutical for the
diagnosis of such lesions.
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