(&

&)
’Ga DFO-DAS-Fibrinogen (Z X A IlifEy ¥ F 27 7 4

— %1% 5Ga DFO-DAS-Fibrinogen o i HisEICE + 5
BARMRIER 5 v Mo B 5 LRt —

oo\ =® T

EE mERHABGEEERGE LTHRB Sh
Fibrinogen o m#RkHEEZ 5 v EAWTEE L.

FARMLARIE, VY arhT—TVEEBR» S FAL EAHIRCEE LIER L 7.

6?Ga DFO-DAS-Fibrinogen #5-#iz, ¥ v 5277 7 4 B L UKRE L BB 7 — 7 VAR O MR D Hi
EERELEL. A — I 9F ST 74 81T, =27 at— 5 V4 7T 2z THRENM & e~ OHEK
BB L. Ab¥ T, Wlfibrinogen L DEBRHN E1To72. ZORRE, DA—ITFIFT T ATH
& » 7 — 7V EABOIRMRIC, Ga DFO-DAS-Fibrinogen OEE£M ¥ Wvic. 2) mihilkid By
B, MV EBHTEEGEL, 7y MOV Y F ST AORRTIE, T v bOBAITITIRER I 48 R EAT
#ARBWEEbhiz. 3)%°Ga DFO-DAS-Fibrinogen ® 5 v s D#EIRILER~DERT, HT7ZEEI1HE»D
21 HETHELRER, 4~5 BTRLEL, KRB L. 4) “Ga DFO-DAS-Fibrinogen o ffif2~ D4
THEREE 12, 1251-fibrinogen DAEMEIE L 1ZIFRI% TH 572, 5) 87Ga DFO-DAS-Fibrinogen DRI~ D4
BoERE, FOEELEWC LB Sh.

UEDFER XY, Ga DFO-DAS-Fibrinogen i3 fi#2 OEiff 20712 8 L - BRI L £ 2 bhi.

6?Ga Deferoxamine (DFO)-Dialdehydestarch (DAS)-

817

L. FLC®IC

AR, FhZERE, TROREFARMLREZ LTA
THreto mENEEICHE 8 - BAIRMARE D FE
BREEASEML T WA, LaL, MREDREBE
IR, BERAICHEECELWORRRTHS.
1960 4£iz, Hobbs & Davies 7%, 131I-fibrinogen %
AWTH» TRRQ MROHHIZ BRI L 72D, L
3k, fExomeRHABEEERLORESS A
F TITbhTW32, 1965 4£iz Atkins 53 HFHZE
L 7= 125]-fibrinogen uptake test {ZRER¥K % H.0NMT,
BEXNMESHIEE LT—RbkshTns. L
ML, 18013, 20 r Bz R AF—BEND, B
* R TERKFRARESHRE
ZH 61411 B 10 B
BT 62422 16 A

BIRIEERAE @ F)IRA B =AHETHS 1750-1
(® 761-07)

BIERKEBEREFHE
N s E F

B IS ¥, Z OBICHE I TR
SEOBWZIES 59, EHF1X 7Ga Deferoxamin
(DFO)-Dialdehydestarch (DAS)-Fibrinogen® o in
vivo iz B 1) % Mtk e & il 3 2 72 iz, #Ak
MmREER LT v bERAWT, EHEORNEZIT
27D THETS.

. x5 =

1) RBUutHEERELKORR

67Ga-chloride 2 mCi/2ml # ANIfiiE 7 «+ 7V
J—45v3mg B LA v REVEFY
(DFO-DAS-Fibrinogen, HA&A A Y7 4 ¥ v 7 2tk
) iz, S|ETH I REBERCER L.
AT, EREh7AFEA % “Ga-Fib. LB&T.)

2) E#S v MIZBITS Ga-Fib. 0 RN 537

D%

EHEI v b (KEH200 775, 5 6~8 ik

» SD 5 v 1) 42[Ciz #’Ga-Fib. % 200 uCi 1
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Lict#, Fv 78— EEE100g 4729 0.1 m/
FREBRE DFEL, MEETICT 3, 6, 24, 121§
flicyrF7728HkY, BOBOORMETHRE
BB EEEEAL, o, BEHL T
FlgEE D “Ga-Fib. o HE Y472 D O HKHEE (%
dose/g tissue) # HIE L 7/=.

3) mRAEMAE

s v bOFIRNIC T F—F V2 HE LIE
Lz, v 772 —nic X 58 IRBRE: T I AR5
iR EE L, FARIC/NEIBEZMNZ, ¥ 3cm @
EBE0vYarvhr—F A EBALTLEREIRIC
HELx.

4 MmEM v kI BT S Ga-Fib. DR

N EMBRNDERDERR

vy arvnsr—FAEBIRNICEE L, mE
Ft% 1 B2 521 £ TOMA O MRFERD 7 v b
TSIz B DB D Ga-Fib. (N7 4 7Y 2 — 47~
03mg 5F) 2FE L. ik, 24, 48, 72850
Bigic v 75 02 L2. HVWTREOBD
OWE LI L, MRS & o “Ga-Fib. 0¥
PrERE Y72 ) ORBEFTHE (7 dose/g tissue) % JIE L
7o, MBEFRBEEC/NEWD, IF7F—F L2
FF L7 SVC oftEx IEL, Z h 21k
v hEL.

24 % 65 (1987)

¥, MRERZ v b &R 77— VHREETIC,
TEthrERF3474ARNICT —40°C THIFEL,
7544 F—LTEES 400 0250 RIRWEIA
FVERR U7c. 2 BRSIRASRIIRE, XM7 1 vl
YheEmEsE, 2~ 1 EHRCE KL~ =
EE N A% A N o - Y

5) 125I-fibrinogen & DELER
rERoFETHIRMLBREZER LT v b 6L
125]fibrinogen 100 uCi #, % L T 15 iz ¢Ga-
Fib. 200 uCi &L, 3 AEICBImARS U 0
R L e D RE (9% dose/g tissue) % HIE L 7-.

X 5lz, 125]-fibrinogen 100 uCi ¥ EHEL T <2
nA—b+I VAT AEERL, MREKT v b
BT ENSHEBIEL .

1. £ 3

1) E¥Sy MZBIT2EARASH

Figure 1 |31E% 7 v F42]LiC %’Ga-Fib. 3%,
BOBO 3, 6,24, 48, 2R B L, B, M,
MO HHREE AL TRDbLIELOTHD (F
WK/ P T mean+SE THFIR).

Mg 3 BRI A & 24R [ T 352 6 9.8 L A
WL, 4B ERLCH L. BT, Mg
R E & bic, @kt sEME R L. Bo

§ 4004
)
8
[
1%} 30.0
<@ )
a9 Liver
o =1
5% T I
% 5, 20.01 ! T Spleen
gs I ° 1
(6] T
bt o)
° 1004 L I I
£ K3
5
& L Blood
a
Lk 1 1
3h6h 24h 48 h 72h
n 5 9 10 8 10)

Time after Ga-67 DFO-DAS-Fibrinogen injection
Fig. 1 Change of organ activity with time injection of Ga-57 DFO-DAS-Fibrinogen in

normal rats.
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Table 1 Ga-67 DFO-DAS-Fibrinogen accumulation in thrombus of rats

Hours after Ga-67 DFO-DAS-Fibrinogen accumulation

lhr(?r';lgtsxsaifrtguction 48 hours 72 hours
Thrombus/Muscle Thrombus/Blood Thrombus/Muscle Thrombus/Blood
4-5 (n=25) 35.9+5.6 12.7+2.2 54.2+8.6 40.4+8.6
7-8 (n=22) 22.7+3.3 8.74+1.0 37.443.2 16.6+1.3
10 (n=12) 154424 7.54+1.9 11.743.2 8.74-2.0
14 (n= 8) 15.5+3.0 4.140.7

¢3)

0))

3 days 5 days 7 days 10 days 14 days
Liver/Blood 11.7 11.7 16.0 11.3 7.8
Kidney/Blood 13.9 20.5 28.0 6.2 4.7
Thrombus/Blood 8.8 8.6 6.7 20.7 5.9

Fig. 2 Organ distribution Ga-67 DFO-DAS-Fibrinogen in rats with thrombus

(6))
(2
3)

days after catheter implantation

activity of Ga-67 DFO-DAS-Fibrinogen (organ/blood)

arrows (—) show the accumulation of Ga-67 DFO-DAS-Fibrinogen in the
thrombus surrounding the catheter in the SVC.

& b~ OHERMIFHA L & ik » 7 —7 v

HEHIKRELLHL, —EoEMIELAAEL-
. TholAolEsEs LT, B, KB, B,
BOBEEZVFR LE» o7z,
2) mR{ERT v FBITH5FEARHE
67Ga-Fib. #{: 1448051 & 7205 0 2 BHICH T,
maefERkH: Ak & Mt/ fHmtk, e/ mikt %
Table 1 iz5% L7z, °Ga-Fib. #7483 X U728

HBEH 4~5S AR LEL, DBRERcBIT
AN A BRI, AR VEVEREELTL
Lok rsF—FAEBERADO I3 THY, BED
BWbLDIZ4HED 1185 Thote. BIF—F N
HE3,5 7 10, 4HDS y bOY U F ST LE
Fig. 2 (7R L7z, Mfe/fiikkeix 5.9~20.7 T
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2 days* 5 days* 14 days*

Fig. 3 Serial images of the rat with thrombus.
Images were obtained 48 hours after Ga-67 DFO-DAS-Fibrinogen injection

individuals.
*days after implantation of catheter

A E

(B)

Fig. 4 Whole body sllce (A) and macroautoradiogram (B) of Ga-67 DFO-DAS-
Fibrinogen in the rat with thrombus.

| thrombus in the heart
llthrombus in the SVC surrounding the catheter

BZRNFHLEE L F—F ArOEfTIR—EL DEBIIEL, DBERILTWE0BREBESH
7z 87Ga-Fib. 0B 2 E£EE MR R b h iz (RE). R 7. WEEBD 2 ¥ ¥ VT, BRLEEROK
=y b T —F VEBROBRNA A —VE HEEXRIE L 2 R/ ikt 5.9, FF/ ik
Fig. 3 ic/# L. 2 B DA 2 —¥ T 9Ga-Fib. It 10.8, B/ ik 6.6, B/ M¥kH 10.6 Tdh o 7x.
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Figure 4 (35 57— 57 VEBEB% 4 H T, ¢Ga-Fib.
BE2HDS vyt D=t — 3P4 S5 LT
5. ERR LR (A) TiZ SVCIcEHBELD
F—FVEABLALENICMBRZED, A—+F
CA /5 n (B) TRic—B L 72 AL i Ga-
Fib. 0F£HMBR Ohi. MBI E L F~

Table 2 Comparison of tissue/blood ratio with Ga-67
DFO-DAS-Fibrinogen and I-125 fibrinogen
in rats with venous thrombus

Ga-67 DFO-DAS-

Fibrinogen 1-125 fibrinogen

(n=15) (n=6)
Tissue
Mean Range Mean Range

injected dose/tissue (gram)*
Blood 0.2 0.1- 0.3 0.6 0.3- 0.8
Thrombus 8.7 2.0-97.0 7.0 2.0-32.0
Liver 2.0 1.0-12.0 0.8 0.2- 1.5
Spleen 0.8 0.1- 1.1 0.5 0.2- 2.0
Kidney 72 3.0-11.0 0.3 0.4- 0.5

*percent injected dose per gram

DEMMNEI .

3) 125I-fibrinogen & D) HC#:

M#RAERL 7 » b @ 125I-fibrinogen & 7Ga-Fib.
D ke & EBEER O HSTRE (96 dose/g tissue) % Ml
L 7z (Table 2).

I 4§ R 13 1251-fibrinogen 25 7.0%, $’Ga-
Fib. 23 8.7% T & - 7=. 12?5I-fibrinogen iZ =,
7Ga-Fib. [3fF L BOERE B H <, T OEMRIT
BOBD20Y% £ 12% Tholk.

—7, mHHstREix 1251-fibrinogen 2% 0.6% T,
87Ga-Fib. iX 0.2% & R Koz REEER A
Molz. Fig.5 35— VEE S BT, ¥I-
fibrinogen 55 HED v/ vt — 594 S5
LERLE. ERLEIR (A) ©0 57 —F VAR
LEBAD A F—F7 VR iRB BB S h 3
(RE). A=+ 7T 457 4 (B) THRLPALIC 121-
fibrinogen MEApRZEMMR Sz, MRS i
X FUIRAR & BRI R RE R B . ok, FURER
DT vy 7 iFfToTWRW.

rat with thrombus.

Fig. 5 Whole body slice (A) and macroautoradiogram (B) of I-125 fibrinogen in the

Arrow ( | ) shows the thrombus surrounding the catheter in the SVC.
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70
604
50
-]
g
o 40-
3
=
=
S 304 I
£
o
20
%
Z
2
B AlllGalllYA
I 11 1 v %
Normal rats -15.0 15.1-25.0 25.1-40.0 40.1-

(n=8) (n=15)

(n=16)

(n=8) (n=5)

Thrombus/Muscle ratio

[ Liver/Muscle

Spleen/Muscle

Blood/Muscle

Fig. 6 Comparison of organ/muscle ratio of Ga-67 DFO-DAS-Fibrinogen in normal rats

and rats with thrombus.

4) 67Ga-Fib.OEES vy bLmi25 v & D&
(2P id0)-d

E#H7y b8EZIFLL, IRT v +48L%
/At ofET I~V B2 03 T, i, 4,
ML D i AE O A & BR3F L 72 (Fig. 6).  Mik/f%
PRRER Ty ML T v bEETIEZEZ 2L
BIE—EThol.

FF/ A i ke /s W IR EBE 2R
FHEMBR K. 2Z CHOEMICERLT,
s v + 2 MmR/fFAKISLLT (S v—7"B) &
50 (S —7C) T, EF Iy b (7
n—7"A) L l#g L 7 (Fig. 7).

Fn—7A LR, Sr—7B CRFOEMRE
CEF AP oD, FA—7 C TIRBELNHF
DEFEIE - 7= (p<0.001).

Iv. & &

Mmoo RKIESKEL LT, BE BREKT—#ik
L Tw 5 125-fibrinogen uptake test (%, 1965 4
iz Nanson »® £ Atkins 53 23B% L, Kakkar?
RHEBLZLD T H 5. 125]-fibrinogen (X iz A3
FE&h, RELTWOBRTERL, T02
BEEIELTEBsh T W39, LiL, 1251 o
RO A A =Y BE LT, BISHERT
RRICRONZ L WIRENDHD. 20 1B DR
RO L, A A=Y S OFRER 0T ik
L L T fibrinogen, plasminogen, streptokinase,
urokinase, heparin29 23BE% & hv7- 23, fibrinogen
PRWT—HLL & Ao 72, 9¥mTe-fibrinogen i3
1972 4£ Krohn 519 |z kX Y FFK & h, Wong »1D
kY B Ehk. EHFRX 70~80% TH 525,
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———— p<0.00l ————

Liver/Muscle ratio

20.0 -

A normal B 0-15.0 C 15.1-
(n=18) (n=22) (n=15)
Thrombus/Muscle ratio
£33 Normal rats [J Rats with thrombus
g. 7 Comparison of liver and thrombus uptake of
Ga-67 DFO-DAS-Fibrinogen in the rats with
and without thrombus.
Group A is normal rats.
Group B is the rats with thrombus which level
shows less than 15.0.
Group C is the rats with thrombus which level
shows more than 15.1.

Fi

OnTe CEHEhe7 4 7Y 2 — 7 OEERER
259 LIEWLDTH o, ZoEH 747V
7 =7 v ORERIFHE TR 2~ 3 B0 B
RElic A A =V Eoh, BORHEZE LW
IWE R, —FH TR, 747V ) —Frofk
WrEEXBZLMERENI XY, LAMENMIE
T NERTWBAEEIRENEVWIREDL S
D, —RREERIGHICIEZE o TV,

1976 4£iz Thakur 519 |z X b 11ln-oxine %
WTHLIMR & B 5 FERRFE S hiz. T0F
i X 2 BIRMARS LEARMAR® o #HiH i 5L
Hiz Lt WO MERH>oH 5. 111n-oxine i
/RO Mg#HETIEE ShTws 2, 20E
RICFHIEBBZET S L WO RAND 51719,
67Ga DFO-DAS-Fibrinogen i, 1982 4E iz #% 1L
520 BF7zuxH I (DFO) BHY v LD
VUVULBREDEZMOERBAA L LRER T L—

MBI EEBZ LZISAL, SHICERBLY 2
F7TNVFe Kz #—F (DAS) 28AL, 7«47
V=T ORBEEEED D Z LI LIS
#|Td 5. °Ga-chloride & o HEHIT HALER L
7= DFO-DAS-Fibrinogen ® £ > 2 # ' b ¥ v b
CHEAL, BB HHELHETHD. BEHRRR
95% T, Bz 47V ) =/ OREREZTSY
DEEEhTwas.

EH#3, =0 Ga-Fib. 0EKIGHEEME L
<, invivo TORBMIERL LT o MiE & T
L7z, %°Ga-Fib. oifi Pi¥Res (Tye) 3,
RIS ATRE T & - 72 280 43 £ TORIE Tl
S Tholz. BRELY DFE Y bTO Ty2id
6B Th Y, ENHLDNZ. Z0EZ, A7+
TV =T OREBEMc LYV RE D LR
bh 5. Collen 529 %, Bl Z2HNWTAZ 47 Y
)= EEHL, ATOoRBEBELTVS.
BEHECTCDOTLTY ) —F v DM KEERE
(Ty2) 13 4144056 H L EL TWB. %7,
Lewis 52D % Harwing 522 X, Ko 747
) =4k 195 CREEH L, RTo Tz & 40~72
BRI L W LT 5. Harwing 512 3, K% H
WT, RO747Y ) —4 % 9Tc TEHL,
ZORBEBEL, Ty B2SEEMLBELTWS.
ZhboER, REo7 47V 2 —FrofRE
ThY, EELRAT4TYV /=T rE Ty P
BELEZOT, BEO74 7V )= Tha
Wiz, F0 Tye i3 8B LIERICREL kol
Zxbh3. 9%Ga-Fib. D5 v FTO 2% % Vi3,
M RE TR ES 30T, FLng
BRE W 280~ B AT WERbh. L
L, ATORGBRERIZZ v iz, Ga-
Fib. o Mg kmEfZ b o L BVWE B DI Z DT,
U~BEMTIE Ay 27750 FRHNZ LR
FHENS. “Ga-Fib. » #57—F VEBIZHES
B R MRS ~ DR 42 / i e b T B 118.5,
£/ 1.3 Th »7-. Harwing 512 0 {4 TiI,
RO KEEERARIC B % 5t L TYERR L e B AR MLk ~
o 99mTc-fibrinogen DEEFE T M/ Mk <10.5~
13.9 T v, 125]-fibrinogen MAEFE I M/ M ikH
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T87~103 Thole. £z, b3k 1 g K
D DERIERERICHT2E Y BVWTHET 2
L 9mTc-fibrinogen i 0.4~9.7 %, 125I-fibrinogen
TIX8~145% LME L TWB. EFORERIX
6?’Ga-Fib. Tix 2.0~979%, 125I-fibrinogen T X
2.0~32% T¥% Y, Harwing 512 0#EIZHRE
WHDThole. Eie, EHX Ga-Fib. & 1%]-
fibrinogen DIERRFE~ 7/ vt —+50F S 5
b EEBBOBHERNEICL Y HELE. 27—
FNEBE L TER L ZFIRMLE ~ © Ga-Fib.
DEMARIT 125]-fibrinogen L IZIFRIEThH o 72,

67Ga-Fib. % 1%%I-fibrinogen & <, AF, M4,
B~ofERs Em L, EERO MR OERBE I
HE*ET3L FHEhS. YGa-Fib. Off~0
EWNER T v VTR, IRF v PETHEV
FEmrBEEh. Z0oBRFRMLRBERANICE
ETBZZ LItk 747y )= roRE1EAL
iR ol AER, HMEEME LTHICE ) Z 4K
Lizb o LHERESIhS.

V. #& &

87Ga-Fib. o M1 o Eifg 2k AL LT o
Ex iR 7 v & AW T, in vivo 2T
L7z

1) ¢°Ga-Fib. i35 v b @ FARILERIC B £5E
2550, invivo iZBWTHL 74 7Y ) —F oD
BERERFSICFEehTwa L EX bR,

2) Ga-Fib. vy v 575 7 4 13 #IRMLE & B
Ml LTHHT 3z LN TH - 1.

3) 59 +TO YGa-Fib. Yo F55740F
TR G 24 ~ 48 BERITHh - 7225, ADEE
2iE, SHIRBVWERCRS LTINS, 0
BAICD %Ga i, = ORI ° R
Wi, A A=Y IcELEERLEbhS.

PLEX v, $°Ga-Fib. 13 4 » Eih2kTicE L
TeREMHEERI L Ex D,

A5 13 B SRR R OMT RS,
B HREEOCHREZIbDOTHS. B, FWX
DEEIHEAE AFKEFSRIIT TRER L.
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Summary

Thrombus Scintigraphy with Ga-67 DFO-DAS-Fibrinogen
—Report I A Basic Study on the Capacity to Detect a Thrombus of
Ga-67 DFO-DAS-Fibrinogen in Rats with Venous Thrombi—

Yukiko KAWASAKI

Department of Radiology, Tokyo Women’s Medical College, Tokyo

67Ga Deferoxamine (DFO)-Dialdehyde starch
(DAS)-Fibrinogen, a radiopharmaceutical for vis-
ualizing thrombi, was assessed for its capacity to
detect thrombi in rats. Venous thrombosis was
produced by inserting a silicone catheter into the
superior vena cava via the jugular vein and holding
it in place. After administration of 6’Ga DFO-
DAS-Fibrinogen the animals were subjected to
scintiscanning and measurement of radioactivity
in various organs, particularly at the site of
thrombus formation around the inlying catheter.
Macroautoradiography were also performed for
accumulation of the radionuclide in organs and at
the site of thrombus formation and, in addition, to
compare the findings with those obtained with
125]-Fibrinogen. The results may be summarized as
follows: 1) Autoradiography revealed a noticeably
high concentration of 7Ga DFO-DAS-Fibrinogen
at a venous thrombus enclosing the catheter. 2)
In a radiographic study of its kinetics in normal
rats the RI was shown to be cleared relatively

quickey from the circulation, with a plateau being
reached about 48 hours after administration (hence
the optimal time of exposure being at around this
point of time). 3) The accumulation of ¢?Ga DFO-
DAS-Fibrinogen in experimental venous thrombi,
when evaluated for 21 consecutive days from the
day of placement of the catheter, was found to
become peaked at 4-5 days after RI administra-
tion, decreasing gradually thereafter. 4) 7Ga DFO-
DAS-Fibrinogen accumulated in thrcmbi to nearly
the same concentration sufficient for radiodiag-
nostic purposes as did 125]-Fibrinogen. 5) The study
also disclosed that the higher the concentration in
which 8?Ga DFO-DAS-Fibrinogen accumulated in
thrcmbi, the greater the amount in which it was
concurrently taken up by the liver. These results
warranted us to conclude that 87Ga DFO-DAS-
Fibrinogen is a radiopharmaceutical suited for the
diagnostic imaging of thrombi.

Key words: 67Ga DFO-DAS-Fibrinogen, Ve-
nous thrombus sintigraphy, Human fibrinogen.
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