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Targeting of wrokinase by magnetic fovce
In vivo targeting of urokinase by magnetic force
was examined in mice, Urokinase was labeled with
125] and was further conjugated with magnetite
through a polyethylene glycol derivative. The mag-
netic urokinase was injected into the tip part of a
tail vein of a mouse, while magnetic force (0~12000
() was applied to the root part of the tail as a target
site. The distribution of radioactivity among vari-
ous parts of a mouse was measured after the animal
was sacrificed. By magnetic force of 12000 G,
approximately as much as 60% of magnetic uro-
kinase injected were localized in the target, the tail
root. By applying magnetic force of 12000 G to the
heart, approximately 20% of magnetic urokinase
injected were attracted in the heart. There was
almost no retention of magnetic urokinase in the
tail root when the magnetic force of 12000 G was
applied even 10 sec after the injection of the mag-
netic urokinase. It seems that if the magnetic uro-
kinase misses the chance to be attracted by mag-
netic force and passes through the lung and the
liver, it is readily trapped there. It is possible that
magnetic urokinase might be used for targeting in
the future.
Takayuki Yoshimoto » Yuji Saito*",

** Department of Biological Sciences, Tokyo Institute of

Technology, Ookayama, Meguro-ku, Tokyo 152 #

LR F A R

Faculty of Pharmaceutical Sciences, Josai University,

Keyakidai, Sakado, Saitama 350-02 A48

W #

Division of Hematologic Research, Toranomon Hospi-

tal and Okinaka Memorial Institute of Medical

Research, Toranomon, Minato-ku, Tokyo 105 HE@OF

fAbT R, R E R AR AT

*“I Department of Cardiology, School of Medicine, Nihon
University, Surugadai Hospital, Kanda Surugadai,
Chiyoda-ku, Tokyo 101 HZAKZEFAHERN SHFHE
REH

*3 Depatment of Materials Science and Technology,
Toin University of Yokohama, Kurogane-cho, Midori
-Ku, Yokohama, Kanagawa 227 WiEE22EIMERAE 1T
FHHP TR

=

=

Drug Delivery System vOL. 4 NO. 2 121

@1 HWE

Kenji Sugibavashi + Yasunori Morimolo*®,
Toshivasu Tsukada*®, Katsuo Kanmaisise*®,
Yoh Kodera « Avako Matsushima « Yuji Inada*®

key words : largeling, wrokinase, magnelic foree

FER L D, LLAFEIES P OMBRIED SEEIZIE, B b
ﬁmkwmﬁﬁMﬂ?%évn#+—f®m&ﬂﬁb
HTWwAY Lnl, MHciz$£En 4/ ey —hifF
FEL, &8sz, 74 7V icHT 3FAELE D,
!ﬂaﬁﬁ%%%%ftbkuki&%mﬂﬁf%
4. Ldl, Zofkici, hhti#ickEo77

ATUMEFTLEIEICED, 747V 2 EEOM
WEBEEFE TOLARI N THRGEL, om0t inE
MEHEHL v EHRESELE. 22T, EESE, <
AV p-BYVFr>TYa—-LEEEEYOD
+—YicEGs ettt ror-—EE2RBBL, in
vitro DF T, Akt 7yoFr—¥algicEs,
RSB RELESE 2HAT2WTT CIRE
L7z%,

SEiE, Bhe s rodstr—¥0osr—+4
F4»FD in vivo CBIAEMMHEHERTLSEHMN
T, I—FERLEM b os Ry ACE
SL,BOCL3FH -SRI OWTHRS LI,

x B

ErHROBSFIR Y 0F - —E (LM 1 1.58X%
10084 /mg BEAEDE, = FU+FELniEgshi-,

ok F—Fik I PAALFTEVS YRR,
I—F (B, T2 bhTVv/ ) TERLREZY, 33—
FE#voxF—€¥ReI2F5A -R)zF LY
U ao—L@EekeiEasd, 3— FESEE ey o+
F—EEBRMLLEY voFrF—¥O74 7)) ER
EMEE, 74 7Y CEREBRICEDRE L Y,

<7 A(ddYHEE, 25~35g)E~Xr b EF—0F
b U7 A (60 mg/kg, i p) THEEEL, =7 A 0RO
BIEBsrE & LB OMICIBE Y 2 X 3 cBEE
L7=(E1). D&, 0~12,000 # 7 2 (G) DEH &5
FEEEhss, 33— FIEREEEYo*+—¥ (2 mg/
02m) 2R2DEHOBIRL VEBS LA 8510 9%
W, W i BAE e A ) v ADBE (LY —F



122 Drug Delivery Svstem VOL. 4 NO.2

® | WHCLBEEEY 0FF DS —FF 4 T LN

{£A4345*® (mean+SE, %)

BA(G) 0
ROGHRE BO%HE K B MW % B B o B
M7 0 % — ¢
A. RO BN &1 3
0 3 0.7£0.2  0.6+0.2 32.1%+6.9 2.5+0.5 4.5%1.0 50.8+6.5 0.6=+0.1
4,000 3 14.2+3.6 2.9%1.3 20.0%+3.1 1.5+0.6 3.7+£0.7 43.3£8.3 0.4x0.1
8,000 5 32.9+48.3 2.2+0.8 17.9*3.0 1.8+0.8 5.9+2.9 28.7+8.9 0.5%0.1
12,000 6 60.8+7.2 1.5+0.2 8.2£1.7 0.7£0.1  1.6%£0.3 20.4%£8.3 0.7£0.4
B, LEICREE P2
12,000 7 2.0£0.6 2.0+0.5 7.9+1.9 0.3+0.2 1.94+0.6 39.0%5.7 18.2%2.2
C. 5 10 Bz ROPIEMIHH BN EH 1 5
12,00 3  0.8+£0.1 0.5£0.2 30.6+3.9 1.6+0.3 3.8£0.9 50.8+4.4  0.4%0.1
FIEHT 0% F—¥
D, 4 1.5+0.4 2.5%=1.0 42.1+1.9 1.3+0.2 21.7%+0.7 1.5+0.4  0.5%0.2

oo DML AR, P BSECHT 5 BO&NS B X UERED O RO

TAYTOFEENCEVERL, WhEsd s,
L RO, B & CE MR (B, O BT
B OBREE, B 2L, BOBOOHIERE M
I—AvyF—THEL, AR ERICHT 3
HRETEL(RL),

% R

2 ADQR(ERY 8cm) #hiXBES 5 L Pk
BAO—sEELbd, EBRET- 1AW,
29 ADREOPERISBS I 2 hT R s, I—F
EaMt o —CY2RORRL DEEL, RS
10 FEOERSF 2R~ BRE2RT. ®H210 (G)
DLEF, FICHEFRICEE D, BEL-BoXkt
TR e A FRUEMESE S e, Bholxo
Hincffy, MeFETcoamngEias®En, e
i BOPIKEIET A OS2 L, 12,000
GoOMNIC LY, BE5RHOK 60% DML Yo =+ —
EERBODKBIES D2 2 L BT ER. D5
i, MAOxEH»T2EL2 10500 04 CEELTH
EEAPELL,

LB, ~vRAOLEICED &0, g =
BiTokERTHE. 12,000 GOREhIC LD, 58
O 20% 2 OB EZ LB TR,

DEZ, MLy o+ — 10 #40, 12,000
G ORI % B O 43 10 43503, £ A S
MEEERER L CWET. BOPREIEEI
B Erof>—¥2EDb I LTEY, TONH
i, BhE»rnuBs L BIZRELBETHS.

F1DE, I—FERLEKENi Yo+ —¥4%2H
WT, By oF+—¥LRBCEDLROEBIR L
NESL, TORRSHERHERETH S, Bl
voFr—YLRED, FRHEEEEcESz -

= =%

vy ABRRROER L VS L by oy —
Yk, FiEFRcEE: s, BodEfEsH 20

LI EH S I LIc LD, BOBOOE{IC
Bitkfbyod+—FEEDA T LUgEL D, Bh
EFIRLEY =47 4 7 OEEMES in vivo 128
THmahi, Lal, EEbtroxr—¥ES10E
#iz, BEOPEAESICHAEZ» T 8BS, Wt
Lo+ r—YRERAREiEe A CERMLE
W, ZOZ e, BEbYoFr—ERFECHICES
T AYIELEARRCFOS { BERLLZ LicBRT S
LEZoN, F—5 v MEHLIZ BT S HEEGR
P 2R - ERLsvd b EBETHAL L
ERBL TS,

B, m#E>2{ o7 v b4 2EH, fhHE
ALY =74 » 7 2{ToBomesiashico
WTHRHEZT->TW A,

X it

1) Mannueci, P. P., D'Angelo, A. (eds) : Urokinase :
Basic and clinical aspects. London, Academic Press,
1982,

2) Inada, Y., Ohwada, K., Yoshimoto, T, Kojima, S.,
Takahashi, K. et al.: Fibrinolysis by urokinase
endowed with magnetic property. Biochem. Bio-
phys. Res. Commun. 148 ! 392-396, 1987.

3) Yoshimoto, T., Ohwada, K., Takahashi, K., Matsu-

shima, A., Saito, Y. et al. . Magnetic urokinase :

Targeting to fibrin clot. Biochem. Biophys. Res.

Commun. 152 : 739-743, 1988.

Thorell, J.I., Johansson, B.G. ! Enzymatic iodina-

tion of polypeptides with '**I to high specific activ-

ity. Biochim. Biophys. Acta 251 : 363-369, 1971.

5) Ploug, T. Kjeldgaard, N.O.: Urokinase, an
activator of plasminogen from human urine. I. Isola-
tion and properties. Biochim. Biophys. Acta 24 :
278-282, 1957.

4

—



