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BB EEONREWRT B30I, #lEFIHA liposome & angiotensin II %HHF
L, angiotensin II DS, LOVIC EREHROMAICEZ D%, &LV liposome
mpR7UT7FoR, EEIHCRTIHBCOVTERMCKRITL, UTORREEZEL.

1) Angiotensin II #5(c &Y, mMEEFEACERLADR, OB, CcHHECZE(E
RO -T2,

2) EH\MMmARE, angiotensin 11 2 pg/min/keg HEHECLY, #60 %M
L7 .

3) Liposome & liposomal 5-FU (imr% ) 77 XL, angiotensin II [C&VE
R L7,

4) Empty liposome OS# T(&, angiotensin II $fAICLY, FFT5.61%/sh5d
4.49%/g lEA L, EETIX0.30%/g M5 0.80% /g (CHML 7=.

5) Liposomal 5-FU 0$# T(d, angiotensin II ffAC&Y, BT6.79%/g hd
3.79%/g BRI L, BETEI1.09%/g ho 1.87T% /g (ML 7.

6) 5-FU #A liposome & angiotensin II 24332 &IC& Y, OBRICHLE
W T/N kbhigshic.

LEDO#RMND, HIEHIEHA liposome & angiotesnin Il DHtAICK Y, HIEFIZE
EHRBABROICHZESI BB CENTETHILELLAL.

In an attempt to optimize the chemotherapy for malignant neoplasms, liposome-
associated 5-FU was used in combination with angiotensin II. The effects of
aiigioténsin II on the changes in tissue blood flow of the tumor and normal organs
and its influence on blood clearance and tissue distribution of liposomes were

studied experimentally.
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The results were as follows:

1) Angiotensin Il-treated rats showed a significant rise in blood pressure,

but heart rate and cardiac output were not affected.

2) The continuous injection of 2ug/min/kg of angiotensin II produced an in-

crease in tumor blood flow of about 60%.

3) Angiotensin II caused a slowing of the rate of clearance of empty liposomes

and liposomal 5-FU.

4) Angiotensin II reduced hepatic uptake of empty liposomes from 5.61%/g .
to 4.49%/g and increased tumor uptake from 0.30%/g to 0.80%/g.

5) Angiotensin IT reduced renal uptake of liposomal 5-FU from 6.79%/g to
3.79% /g and increased tumor uptake from 1.09 %/g to 1.87%/g.

6) Treatment with liposome-associated 5-FU plus angiotensin II resulted in a

higher tumor-to-liver ratio than in other combinations of angiotensin II, liposomal

5-FU and free 5-FU.

The results of this study suggest liposome-associated agents combined with

angiotensin II may cause selective accumulation of antitumor agents in tumor

tissue.
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FELFREOMELRIL, FL X HLedRE
KIOBRC TIN5 & 2 ABRKE VA, —7,
RO HEROMRLBERL, BIfFROBERE%
MABEHLE - Tl bizlo.,
wEBEEOFEEL LU, FIRNERE, FEE
FloptH, ok oA ErHT bR
B0, TDOb, HHBEYEX 5F CERA
SRR 2RI e, EFAMC T %
BEAYERL X5 & THREBIEL TR, 4
HRLER ShHAERBEDO—2Lisolc. T
7th, <4 b =4 > v C-microcapsule®,
EREEAD, S 2 VO I EAK
KR Sh, Zo5bF TR~ b3 1YY
C-microcapsule LEEAFNL, HEKMICHH 7
DHERBDORDCELSTWAS, LhL, &
BB EERT 56, BL L TOEE~D
BEs, SlHOKRE I X HHEIEETOR
Wi E, BB Sh s XEES ORMEIES
hTn3b,

W@ % microcapsule © —fET H 5 lip-
osome {¥ 1968 %&£ Bangham® I X b (k&=

& LRI I IREMSNMaT, 19724
Gregoriadis, Ryman® & X v, drug carrier
system & L COFEEMITREINTUR, 1

vAY VD, Fr— b HP, HUEF o
BRI T 5 DB 2O RNI IR T
W5,

Liposome (%, A4 #EA4 TH % EHEEZEMH
4% ® T biodegradable T HbhH, EHEXIL
U2 DWELXHATE, FBERNIMEE
225 5H00, MOFBCHLRETL,
b, BEHEC R Digus carrier L LT
BHE Exbh, in vitro'®, FAKERD,
) v AEEBESD S kX oER Tk, S
Kl B 5T 584 X ) AWM THHEI M
bhTwab, Lal, liposome % #IRPICE)
RACERE LB, B, B EMBRER D
e L B EE T AEAN D B D,
JER D carrier & LT, BEL T3 EEMR
~DEERMEE,S 2 bIT, x> TEEMR
cxbT AR LB E VI HEDLH B,
0 X 575 liposome DFFRE L EPIT 2B
T HRRE LT, HEEHIC X 5 MENER
D7 ey 719, BETMEDOMAT, BRI
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x4 5% Hifk% liposome iz 2 —5 4 v 2745
FED e EXBEF IR TH58, WIFh b
TREFREZDHTDHCES T,

— i EH DA GRS, RO MR E
PEELTWVWAHER S iy, Lichs
T, liposome DOHAFICKFL T MBI AE
CBELTWBL0EELLIRDLY, TOEE
COWLTOHRITIFE A LRI TR WEIR
Thsd, 2T, #lfEF D carrier £ LTD
liposome DRI A% 2 5 HWT, FE
L BRI ISH & T\ 5 angiotensin II
(T AT II 3™ 2ffHL, AT IIic
I % EaRmiED £k, BIO MRERED
liposome 7¢ % N liposome #H A% BEHIARN
BT RUTTEET O\ T, FEREIC BEL
.

REMH - FHE

1. EBETL

a. RBREY

SERFR Donryu 5 o MEEMET, A 200 g B
Bobox B (HAZ» X b BA), %
B X OKIL ad libitum EEL 7.

b. R 7 LR

JEARE CHR S - H HAE A EHENCBE
BEL, chafag1x10ME/mlcizs X 5
Hanks’ Qi C A AT Lic. 7 v M%& pen-
tobarbital sodium 30 mg/kg EEPA #5112 T
AR X%, EEIMIEFYIBECBE, FFAZEMX
DWW TREBWC, 266Gy <127 Y vHES

Fig. 1. Photograph of gross specimen of
experimental liver tumor.

(810% %25 1984

WXy, kEMiaredEk 0.1 ml (1x 10D
REA, SHEEERCKROTE L e,
A& B SEEC CRASEL .

Bk S A BCHHEL, MEEEOK
BRERLICHE, WIOmELITOERC FRL
7= (Fig. 1),

c. FFEED microangiography

5 ., b% pentobarbital sodium FRE:T ZER
L, FIBR %7 LERENRPIC 3Fr catheter
(Cook #) % HBE, 80%BiEE- Y v A¥K 2ml
ZRAFHCEA, BEbLCREY BELHFEY
R Ui, #EFY 10 %44 ~) YHIZTI0
HEEEE, BT ‘microangiogram % f{E
Bl R4 VAZ 7YY 757y 7 AT,
40 kv, 100 mA, 0.08sec D &BEITHRE L 1.

2. AmERORAE

a. BB &

LI F»EEA T, pentobarbital sodium 30
mg/kg WEAREC TS » b AR ®HE,
SEVHCTHEL, BHK: £5=1:10&
A AR ATREREIC X 2 REE R 2 1T
-7,

b. MM ERIES %

BIE gL, particle distribution g% B
Wi, AL, BHOEC CHRIhLERE S
D, BGHERAMIEHE CEH X iz microsphere
BELERCEEL, ToH, &BEOBSHE

HWETHEC L b microsphere O EIEHT

EH, TROXTHAOCTCOLHEE, 3IUW
Bt E>BEHT550TH D,

F =C,/Cyx fx 100

CO=D/C,yx f

F : #EfkmfEE(ml/min/100g wet tissue)

CO: D#pHE (ml/min)

Co: MK 1g Y47 b ofthtee (cpm)

C,: reference blood Dfstge (cpm)

f : reference blood DEEEHEE (ml/min)

D : #£1 7= microsphere o gge(cpm)

Tracer microsphere & L Ti%, Pl TE
WS e ER15+5 p, HoSHEE 10mCi/g @
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ngnotensm I
or 0.9/ NaCl

=2 2 .
[}
Tumor m
&
Heart Liver Arterial
reference
0.5ml/min

125I-Microsphere 5u Ci

Fig. 2. Schematic representation of particle
distribution method.

carbonized microsphere 43 A1 K & BK
(3M#h) ZERLE.

EBI, 7o FMERIROFTECTRRE, A
REBIR S X AR IRY B S8, ARE
BIRD B 203~ 3Fr catheter % A L T
microsphere 5/ & L, —HEAEE R
3Fr silicone tube (E+ v A5 4X) #FHA
HE, Holter & v 7 (model 903#) % T
DEFIBEHEAL 1. Ric, EXEBEIRY &
H L 3Fr catheter #% & L CHE transducer
sk, IMERIE ¥ X O reference blood »
BB e,

Ll ED4&MTiwe T, control #ETIL
AEAeYEK, AT II#TX, AHII

(2 pg/min/kg) & k5 L, control /

HIAERE KBRSFSHK, ATI
BECIT UGB RS 8 5-80% D 50 %
B Ltc B & T, %I microsphere
5uCi % 10 BT CELERCHES
L #-. microsphere #¢5- & FIFC AR

Evaporation at 35°C

3. Liposome D{FMAENRERIE

a. Liposome D%

Liposome (¥, MLV (multilamellar ve-
sicle, £ &EE YV KV — 2) %, Gregoriadis
B OHEIC X h ER L 2. Tiebb,
dipalmitoyl-phosphatidylcholine (Sigma)
10 pmol, cholesterol (FE #F3K) 5 pmol,
dicetyl phosphate (Sigma) 1 umol % 7 =
rAAASmlic BFEL, 50ml ok F A
B szxaicAh, 35°COKBRTr—2
Y—=ARV—F— LD 7 r ek aER
EkE, XbRBELLT Yy —2—RHIL,
75Aa% |BMKEBETSF T7IAIKE

iEE 7 4 v a2 R €5, kK, 50°C
Pl B pnid Ui #jE#Io phosphate buffer
saline (LAF PBS LBE3) ¥ 2ml % fnz,
10 4»fl> Voltexing %17\ MLV % RS 7=
(Fig. 3).

AP Tl liposome DEPISARRIE D 722D
iz, L-a-phosphatidyl [N-methyl-*H] choline,
dipalmitoyl (Amersham) THEEZ E#H L
liposome (LA F Empty Liposome & B%3)
&, liposome FHAFIEFIAMBPED 12T,
5-fluoro [6-*H] uracil (Amersham) ##HAL
7z 5-FU #f A liposome (LAF 5-FU Liposome

ppPPC°H-DPPC10UC 1)
Cholesterol
Dicetyl phosphate

Chloroform

Votexing for 10min Centrifugation

%Eﬂh’? I b, Holter Rv 7 (model Vacuum for 1hour Dialysis
’ - PBS
9118 % A\ —EIE T 5 o Bk 1/((*'H-5FU 1mCi)
Ifii (reference blood) A FEEL 7=, ##
METH, BB I % il B . T,
LT &g mt, BERE BENE Lipid fitm :i-»S-Ft; '
#, Auto gamma counter (Aloka g-mL
*Dipalmitoyl-

ARC 300) =T 1 s JIEL,
HBRE SXICOMEE % BEHL
1= (Fig. 2),

phosphatidyl choline

Fig. 3. Schematic representation of preparation
of liposomes (MLV).
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Whole blood (0. Imf)

Add 0.5ml o; 1:2 PROTOSOL:
ethanol mixture

Incubate at 55°C for 1 h

Add 0.5ml of 30% hydrogen
peroxide

Incubate at 55°C for 30 min

Cool to room temperature

Add 15 ml of BIOFLUOR

I s e

Soft tissue (100mg)

Homogenize

Add 1m1 of PROTOSOL

Incubate at 50°C for 6 h

Add 0.5 ml of 30% hydrogen
peroxide

Incubate at 50°C for 30 min
Cool to room temperature

Add 15 mi of toluene-based

I scintillation solution

Adjuit pH

Count

Fig. 4. Preparation of samples for LSC.

LET) Lo, 2FED MLV Z{E8L 7,

7o E K7: liposome (¥, 350G C 104
DBFEL, 5-FU Liposome Iz # A i 7o
-7 °H 5-FU X, #100f%&ED PBSIc %} L
MWCO 2000 & cellulose dialysis tube (Spe-
ctropor) % Fi\>, 11[86 Befd, 3 E OFNT
FITVBREL .

MLV o—#x, »—Hv 7Yy FETHB
V5= AR X BRAT 4 TREET, FRE
BTHEMSFC TREILZIEL 7.

b. Liposome s X O A HIEHI QAR DO HEIE

2. b. & AEDO FHT, HFHREDRBSID
ESSERIRIC catheter % BB, MKERIE L
[ U & TFicT control #3 AT II #LiT,
Empty Liposome, 5-FU Liposome, & %\ %
free 5-FU % # 10 uCi/ml B&IR X » #5 L
fo. BEERE I OBSE 5, 10, 15, 30, 45,
60 o 517 [, Ak HEINR X b 0.1ml#
mL, M 2975 vARRELE, %,
Empty Liposome, 5-FU Liposome (BIZEfEiL,
liposomal 5-FU & R34 5%), free 5-FU o
MO MEED D, #E 605K 7y M
BmEHRL, Bl C T FEANIC catheter %
A, FEAEK TSR RIS, &K

(#10% 2% 1984

Fig. 5. Top, microangiogram of hepatic
artery. Bottom, microangiogram of
portal vein.

BEAHHLEBERY BIELL, MK SIOH
#%ix Fig. 4 WRTHER X v 0E#, liquid
scintillation counter (Aloka LSC 900) =T
*H frgthe 2 BE L 1= (Fig. 4.

ek, MRz Y75 vAR, REEROMP
*H B staEC x4 % AR i CDfER % TRL,
oA, #5 L7 H BT 548
e lg M7-b OfEi% % TrLTC.

& R

1. FFIEZE® microangiography
FEREF G L, BRLEOBRRE, £T
B MEROKPTERALR, FIREEE

ik, JEEMAE avascular Th b EEEHE

MEDOEEHEND B Z Ennb, ZOERTIZE
AEFEIRICE D EBEIRTHWBLD0EELD
hic (Fig. 5),

2. EREBESSCEBLREDOE(L

a. 16 &R B 18

DHEL, control #£55.70+£32.51 (B
i+ E¥FEE) ml/min XL, AT II#T
13 44.31+14.32 ml/min ¢ EA EHA%Z R~RLK
N, BELETI ot i, LEELE
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BRI EE A RD e - 72Dy, METFEEImE
TH %5 E, control #f 100+27.20 mmHg, AT
II # 160+16.69mmHg & AT II T AFBIC

Table 1.

Changes in hemodynamic data

T | Control (n=9) | AT II (n=8)
C.O. ml/min 55.70+32.51 44.31+14.32
"Heart rate /min | 351.11+38.97 | 362.85+57.07
Systolic B.P. mmHg | 110.46+24.85 | 170.00+16. 48*
Diastolic B.P. mmHg 92.73+26.68 | 151.25+15.29%
Mean B. P. mmHg | 100.00+£27.20 | 160.00+16.69%
Mean+S. D.; Paired Student’s t-test
* P<0.001

C. 0.: Cardiac output

B. P.: Blood pressure

50
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ERL72(p<0.001) (Table 1),
b. AR E
BB Mk B, control At 14.22+£2.13 ml/

min/100g tH B DR L, AT IIE
C1% 21.41 £ 2.07 ml/min/100g +3&
BlicH# L 7= (p<0.01), —77, HFi&
TUXF BRI O B IR MR B F 2T
hotedt, B, MNE, KB, §E, K
X OBMKE X EH L MR
B1¥, control izl AT IIEETIX
ZHEA Lic (p<0.05). Licdis
T, MIIRMEEE FFEIRILTR & % 5
e FemifiEs &% &, control

100
1

1422+ 213
21,41+ 207

Tumor

Hepatic 2213t1195
artery 430+ 611

Portal
vein

Total

12211+17.68
7214 +12.21

141.96 +16.69

Control n=6___]

AT I -s Y -

MmN

J——«

sk

T

Lirer g7ga27%27M]MMMIMMMMOMODO *

MeantS.D,; Paired Students t-test
*P<0,01 **P<0,05

Fig. 6. Changes in blood flows of tumors and normal livers. (ml/min/100g wet tissue)

Table 2. Changes in blood flows of normal organs (ml/min/100g wet tissue)

Control (n=6)| AT II (n=8) ”

Cuntrol (n=6) | AT II (n=8)

Brain
Spinal cord
Heart

Lung
Esophagus
Stomach
Small int.
Large int.

49.67+ 26.85 | 34.96+ 7.84 Cecum 74.28+ 40.21 | 49.01+ 13.50
28.24+ 13.31| 28.31+ 8.86 Spleen 53.014 27.87 | 51.49+ 18.56
782.35+302.07 |1017.29+229.31 Pancreas | 156.68+ 56.19 | 53.94+ 13.72%

22.13+ 11.95| 13.20+ 6.11* | Kidney 312.534+101.75 |125.99+ 29. 08*
47.23+ 26.82 | 40.67+ 20.30 Bone marrow 22.01+ 8.61|16.83+ 7.96
55.59+ 20.61 | 33.35+ 9.78* | Muscle 91.59+ 54.77 |104.52+ 44.90
166.57+ 32.41 | 96.16+ 21.20%* Skin 11.14+ 7.42 | 7.40+ 2.71
48.35+ 17.55 | 39.05+ 8.82 Testis 14.10+ 4.26 | 13.75+ 4.99

Mean+S. D.; Paired Student’s t-test
* P<0.05 ** P<0.01
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#£ 141.96+£16.69 ml/min/100g = % L, AT
II 2 -C 13 87.89+19.21 ml/min/100 g & # 40
% DWYH BB (p<0.05) (Fig. 6).

o LER e cix, ATII#HTE (@
<0.05), /Mg (p<0.01), BE (p<0.05) oift
HREB VLR, B, KiE, BEORETIRE
B ZE2 I ofe. Fofbo EEERT
i, i (REXEIR) L O0BmEEL) AT II
HTEHEELBLE AL ($<0.05), iRk
xR, A, KE, B, SRMRE TR
&L TDIcH -7 (Table 2).

3. Liposome S UHAFIEZIHOEAL

a. Liposome DG, HFEAIE AR
BT, BEE 1000A~0.5 1 123 X SK
AE OB/ NMangig s hic (Fig. 7).

F -, 3H 5-FU o liposome Py AR 1.51
%THole.

b. Liposome ¥ X O'#t AMIEFIMAF 27 v 7

VA

Empty liposome Ti¥, #HEH54505 30
Hebieh AT I HENERIC BfEY ~L, &
5.4 60 4> % T OEAIHES T 5.

Liposomal 5-FU T3,
Empty Liposome & [AJ#E x
AT II BT ifih BER &
CHEBL TS, #5464
A5 B0 e b

liposomal 5-FU 2% Empty ;
Liposome L, Mg £
ErEEERLIc(<0.1) B
(Fig. 8. z
2

c. Liposome ¥k O% 2

Q

AMEROEHAS  §

L 2

Empty Liposome o 43
fizx%khs &, EE Tk con-
trol ¢ 0.30+0.17%/8,

gl;t:

(BB10% 25 1984)

JEig T, control # 5.61+0.93%/g, AT II
B 4.491£0.58%/g &, ATIIHEHTHERRES
LT (<0.05). flifi#Ecix, WIFhbm
HRCEZIRD BRI o 7.

Liposomal 5-FU 0 43#ii¥ Empty Liposome
LFKE, EFC BWTAT I X FEC &
%R L 7eo3(p<0.05), FFif Cik F&diah
ote. —F, BiEcx AT I3 FERRD
ABDEABFRD Bt (p<0.05).

Fig. 7. Electron micrograph of multilamel-
lar vesicle (MLV). MLV composed of
dipalmitoyl-phosphatidylcholine, chole-

sterol and dicetyl phosphate. Nega-
tively stained with uranyl acetate.

Control n=6 e——
Empty Iiposome( AT I

n=8 =—=

. Control n=5 o ——-
Liposomal 5-FU( AT T mos
=5 o0~ — —a

AT ILEE 0.80 +0.29 % /g o 5 10
L, ATIIEAEE LS
fii % & L = ($<0.01),

*P<0,1

30 45 60
Mean % S.D.; Paired Students t-test min

**P<0,05

Fig. 8. Blood clearance of empty liposomes and liposomal 5-FU
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Table 3. Tissue distribution of empty liposomes, liposomal 5-FU and free 5-FU
sH-radioactivity (% of injected dose/g tissue)
Tissue Empty liposome Liposomal 5-FU Free 5-FU
Control(n=6)| AT II (n=8)|Control(n=5)| AT II (n=5) |Control(n=7)| AT II (n=7)
Tumor 0.3040.17 0.80+0.29%% 1.0940.23 1.874+0.33*% | 0.41+0.10 0.6940.33
Liver 5.61+0.93 4.49+0.58* | 7.53+2.38 6.29+1.01 3.01+1.28 2.93+1.61
Spleen 8.95+0.20 5.42+2.31 5.59+1.44 4.55+1.38 0.37+0.18 0.40+0.10
Lung 2.14+0.57 2.71+£1.38 1.7940.43 1.544+0.30 0.5140.22 0.45+0.24
Kidney 0.3340.09 0.34+0.12 6.79+2.03 3.794+1.29% | 2.91+0.89 2.47+1.06
Heart 0.36+0.07 0.27+0.11 0.77 +0. 26 0.51+0.19 0.43+0.31 0.24+0.08 .
Diaphragm 0.2140.16 0.1340.05 0.59+0. 43 0.3940.19 0.2740.12 0.27+0.12

Mean+S. D.; Paired Student’s t-test
** P<0.01 compared with control

* PL0.05

Empty Liposome & liposomal 5-FU 44
YT 5L, iR, BRCBT 2D AR
ERHZ bR, HEILTLIARLOMAERS
o2 & Asds o7z (Table 3).

d. HIEAIEE IR D i

Liposomal 5-FU & free 5-FU 1z o\,
T/N W (EEN 5-FU BE/IFERA 5FU RBE)
FEHL.

Table 4. Effect of AT II on tumor-to-liver
3H 5-FU ratio

—__ | Control AT II
0.17+0. 06 0.25+0, 07*
Free 5-FU (n=5) (n=5)
Liposomal 5-FU 0. (lg i g‘)04 0. 811 i (5)‘)09**

Mean+S. D.; Paired Student’s t-test
* P<0.1 *k P<0.05 compared with control

Free 5-FU ©i%, control # 0.17+0.06,
AT II 8 0.25+0.07 T% b, liposomal 5-FU
Ci%, Control#0.17+£0.04, AT II %£0.31
+0.09 W Fhi AT I BHCTERERHEML,
7ehv G, 5-FU Liposome & AT II ZffHL
BT, Kb T/N A EELE /e - 7z (Table
4).

Z 7®

Liposome ##[JEH|D carrier & L THWS
#AZut, Gregoriadis LISERARTHIRTHS

A%, FFlEo Kupffer cell g figo macrophage
X B ERRE B AZR BT, target site
~DHBRERIPHE I B ESELT, £
D= le k4 HETEHRRIGHICIE Eo T\
U,

Liposome (¥, ZTOKE IXLEKREHELE L
HET, NTO 5%k e ZBLIE5 5
A AlgEsaiy carrier & L C liposome %
B CHWTLIFREENE LRI, Eig
HEREEMOLT D 5 MAAERE Try 7 THHE
#)Cd % dextran!®, methyl palmitate?,

Empty MLV?® ¢ L%, liposome #5257
S THARET DL ENRABR TS, T
b, Souhami H® i, dextran sulphate %
RS L, BFTo liposome Hh A% 23 502
HERFLREL TS, LhL, ZOHKT
EBERE S positive KED D  LIXRATHE
THH5. Fiz, Yatvin 5173, dipalmitoyl
phosphatidyl choline & distearoyl phospha-
tidyl choline o 7 %} 1 {B&WE A\, #42°C
THIEFI A BT 5 liposome F{EEL, —h
RFTMRE G LR, RSB ERY
IR HIEFI OB D AR BN A Hlc L |EL TV
25, RLE S WERESR Y BEE T2 L &,
R ZOFECLBARD D EBbIS. i
Gregoriadis® %, liposome DN M% K

45 HAFE LT, @ carrier BF (blood,
membrane barrier), @ target §F (cell
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membrane, receptor, endocytic capacity)
mERHF TS, Lil, liposome 133
B m Eo BT DwTik, FERYE R
LIEBMIFEBIC 1% liposome 4377 D HEL
T, ¥R Z Liepih, MEEDSWERCK
W liposome HEEMAE KB EHEIR T
BIFTY, HE ORI OWTOTHTRE
ERERI T gL,

mfEr S, GRCKT2HERO S
firdELLS L THRKILLUF B Th R,
&40 MEFEIRIC DLW T BH IR T ET»
518.2.20 ety AT ILIXERMRESY
BINX 5 ARG EE, EFERO mTE
BRI BEVS ZEBNELAMBRT V5.
CDEEMNS, AT ILix—ik HEs L Bk,
liposome DHBRAMEX ELDHZ LIHLTH
HRCERT b0 EEL DR,

Mg Eo BEhkck, O KXBEX
B, @ KEFRA2VT I VAE, @ particle
distribution i ENRH 5. ERNEILE 2D
ETix @, @ 0FEEFITH %23, probe
A X HlEREE, —ECSBROWENTE
ez &, & HIEBER TR X b ik
EBNRLDLY KOS THERDS. £ZT,
ABFZE CIL IR R ©, MR IMmIT &%
T J%E T & % particle distribution $&'® %
BAvic. Toks, RBREMHELTT » PEFERL
7-7-%, reference blood #EUC X 5 EREFR
~DEE S #E 1, double isotope technique
TRV ST

AT Il 0ERRC L2 AHEXZR D L, L
HEBRRAEAZRL, MED EARRDLR
7z, AT I 3&d #Whie FEAIT, ToEk
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DWW, ¥R, BERY LKEF BHEE
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T/N HothzEr 4L b, i liposomal 5-FU
Tk HELE N T/N 23 B 5h, liposome &
AT IT O BFRIE, SR O FIRM S 2)Ek:
DHELC KD BRI FEREO—DOTHDHE Ex
bhi. APETi, $EFIO ST T 5
liposome & AT Il OEECSWTERKEL
7o2%, liposome ZitifidCTD FlEHIAELE
HEITEHREL DB s, BEERNOHIER
BHE VS ETH, AEOBHHIFVEEL
bhb.

UL, SEREBEEE W5 H T k%
£LI1XE 42T, BETESE carrier & L
Tliposome #EML T2 ik, K IHIC
liposome H{kDHB LMD HEE D AL E
TOWT, RELEDDLERHHEBbh 5,

5 E

HIEFIE A liposome DIEFHEEMLYFHD D
Hiyc AT IL % ffAL, MmKED 2L bl
HlOEASAC BIFTHEC OV TREL,
TokmxiFic.

1. JEE mkE X, AT IIicXb 60 %HEin
L, EFEMHERLTEEIED L. '

2. Liposome 33X ¢* liposome 3f Al J& #l
SR, MREOE(LE Rk, BEETHmL,
EFHHABTIES T 2 EALRDIC.

3. Liposome & liposome # A%l fEH & D
SR, BF, BTETOENADRI.

4. Liposomal 5-FU & free 5-FU D T
i, liposomal 5-FU & AT Il Ot L DS
W T/N HasE b, Ao B Rtk R S hie.

Wk acdich, HEE, HEMEE -k
BRI LR RS, (EEFR= R L,
BT, YHEORAEFOEHICEHLET.

ok, ARLOERO—IILH21E A ARIERF S
%, He8EFENESBET THRELL.




184 B % &5 (E10% #2585 1984)

X [

1) IEEEES, BAEBA, FFHE: MMC <A 7 rh 7w X5 BMERERFEC OV T, BRk26
59—65, 1981 -

2 T T, BRH—EE, HE B, EIET, & B PEEA, SUHD: HLVERLA e
DFHEABOBRFE L TOBA—. ALES 11 : 221224, 1982

3) Takahashi, T., Mizuno, M., Fujita, Y., Ueda, S, Nishioka, B. and Majima, S.: Increased
concentration of anticancer agents in regional lymphnodes by fat emulsions, with special
reference to chemotherapy of metastasis. Gann 64 : 345—350, 1973

o) B I, RSk, BAKEE, BHERK, WIMER, BRI HER% &t biodegradable micro-
sphere migaf. & LapEE 10 : 1328—1333, 1983

5) Banghani, A.D.: Membrane models with phospholipids. Prog. Biophys. 18 : 29—95, 1968

6) Gregoriadis, G. and Ryman, B. E.: Lysosomal localization of B-fructofuranosidase-containing
liposomes injected into.rat. Biochem. J. 129 : 123—133, 1972

7) Dapergolas, G. and Gregoriadis, G.: Hypoglycaemic effect of liposome-entrapped insulin
administered intragastrically into rats. Lancet 2:824—827, 1976

8) Rahman, Y. E. and Wright, B. J.: Liposomes containing chelating agents, cellular penetra-
tion and a possible mechanism of metal removal. J. Cell Biol. 65: 112—122, 1975

9) Gregoriadis, G.: Targeting of drugs: Implications in medicine. Lancet 2:241—247, 1981

10) Papahadjopoulos, D., Poste, G., Vail, W. J. and Biedler, L.: Use of lipid vesicles as carriers
to introduce actinomycin D into resistant tumor cells. Cancer Res. 36 : 2988—2994, 1976

11) Ritter, C., Leelyengar, C. and Rutman, R. J.: Differential enhancement of antitumor effec-
tiveness by phospholipid vesicles (liposomes). Cancer Res. 41 : 2366—2371, 1981

12) Khato, J., Priester, E.R. and Sieber, S. M.: Enhanced lymph node uptake of melphalan fol-
lowing liposomal entrapment and effects on lymph node metastasis in rats. Cancer Treat.
Rep. 66 : 517—527, 1982

13) Kaledin, V. 1., Matienko, N. A., Nikolin, V. P., Gruntenko, Y. V. and Budker, V. G.: Intralym-
phatic administration of liposome-encapsulated drugs to mice: possibility for suppression
of the growth of tumor metastases in the lymph nodes. J. Natl. Cancer Inst. 66 : 881—887,
1981

14) Segal, A. W., Wills, E.]J., Richmond, J. E., Slavin, G., Black, C. D. V. and Gregoriadis, G.:
Morphological observations on the cellular and subcellular destination of intravenously
administered liposomes. Br. J. exp. Pathol. 55 : 320—327, 1974

15) Freise, J., Schmidt, F. W. and Magerstedt, P.: Effect of liposome-entrapped methotrexate
on ehrlich ascites tumor cells and uptake in primary liver cell tumor. J. Cancer Res. clin.
Oncol. 94 : 21—27, 1979

16) Souhami, R. L., Patel, H. M. and Ryman, B. E.: The effect of reticuloendothelial blockade
on the blood clearance and tissue distribution of liposomes. Biochim. Biophys. Acta 674:
354—371, 1981

17) Yatvin, M. B., Miihlensiepen, H., Porschen, W. Weinstein, J.N. and Feinendegen, L. E.:
Selective delivery of liposome-associated cis-dichlorodiammineplatinum (II) by heat and its
influence on tumor drug uptake and growth. Cancer Res. 41 :1602—1607, 1981

18) Suzuki, M., Hori, K., Abe, I, Saito, S. and Sato, H.: A new approach to cancer chemo-
therapy: selective enhancement of tumor blood flow with angiotensin II. J. Natl. Cancer
Inst. 67 : 663—669, 1981




#7k: Liposome fABIERIAPHACH T M AR A LOBE 185

19) Bartrum, R. J., Berkowitz, D. M. and Hollenberg, N.K.: A simple radioactive microsphere
method for measuring regional flow and cardiac output. Invest. Radiol. 9: 126—132, 1974

20) Gregoriadis, G.: Drug entrapment in liposomes. FEBS lett. 36 : 292—296, 1973

21) Kimelberg, H. K.: Differential distribution of liposome-entrapped [#H] methotrexate and
labelled lipids after intravenous injection in a primate. Biochim. Biophys. Acta 448 : 531—
550, 1976

- 22) Tanaka, T., Taneda, K., Kobayashi, H.,, Okumura, K., Muranishi, S. and Suzuki, H.: Ap-
plication of liposomes to the pharmaceutical modification of the distribution characteristics
of drugs in the rats. Chem. pharm. Bull. 23 : 3069—3074 1975

23) Gregoriadis, G., Neerunjun, D. E. and Hunt, R.: Fate of a liposome-associated agent injected
into normal and tumor-bearing rodents. Attempts to improve localization in tumor tissues.
Life Sci. 21 :357—370, 1977

24) Segal, A. W., Gregoriadis, G., Lavender, J. P., Tarin, D. and Peters, T. J.: Tissue and hepatic
subcellular distribution of liposomes containing bleomycin after intravenous administration
to patients with neoplasms. Clin. Sci. mol. Med. 51 : 421—425, 1976

25) Hafstrém, L., Persson, B. and Sundovist, K.: Influence of vasoactive drugs on blood flow in
subcutaneouse tumors—an experimental study in rats. J. surg. Oncol. 14 : 359—366, 1980

26) WRZEM:: BB LR KT 2 MRE D52 2 FECEET2 R 18, JIBELRE 9: 133
—148, 19¢3

27) $OKEEER, U BEER, PUSRARR, HEERET, GREEES: EBEMEO BEREENMR. MoK 28:
592—598, 1982 .

28) ‘EW B FFEMEIEEIC R 5 HIEAIBERE OB — R T PIEHIB) R & B FBYHEER O DF SR
DWW, HAb4EE 83 :1295—1306, 1982

29) Wickersham, J. K., Barrett, W. P, Furukawa, S.B., Puffer, H W. and Warner, N.E.: An
evaluation of the response of the microvasculature in tumors C3H mice to vasoactive drugs.
Bibl. Anat. 15:291—293, 1977

30) Ekelund, L. and Lunderquist, A.: Pharmacoangiography with angiotensin. Radiology 110:
533—540, 1974

31) Kaplan, J.H. and Bookstein, J.J.: Abdominal visceral pharmacoangiography with angiotensin,
Radiology 103 :79—83, 1972

32) Bohr, D.F. and Uchida, E.: Individualities of vascular smooth muscles in response to an-
giotensin. Circ. Res. 20—21 (Suppl 2): 135—143, 1967

33) Scherphof, G., Roerdink, F., Hoekstra, D., Zborowski, J. and Wisse, E.: Stability of liposomes
in presence of blood constituents: consequences for uptake of liposomal lipid and entrapped
compounds by rat liver cells. In Liposomes in biological systems, ed. by Gregoriadis, G.
and Allison, A.C. New York, John Wiley and Sons. 1980, pp. 179—209

34) HbE= )R- AKRELIGH. BAE BB R IR (EEESEREE): 185—198, 1974




