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Following intra-arterial infusion chemotherapy, an increase in tumor blood
flow elevated the concentration of chemotherapeutic drugs in tumor tissue, and
additional administration of angiotensin II was thought to be very suitable for

enhancing anti-cancer activities.
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2cm Figgo b D UTFORRIC L. Bk
#®Hic iz bleomycin (LUF BLM LBET) %,
M 7EEhFic 1%, angiotensin II, epinephrine,
prostaglandin E, (LIF ANG II, EPI, PGE,
EWET) AW, TR SRS L B
L7, @ BLM ZE# 58 (control ), @
BLM i 58 (BLM 7)), @ ANG II §tA
B (ANG II 7)), @ EPI ffH# (EPIF),
® PGE, ptf%E (PGE. #H)TH 5.

1. BREGSIVERZEOELO®KRS

B 2 BEROGENT LT, £ NCHE
L, VX2 fHEoRREERY L. KB
IR VEER Y 7T~ T ARREAL, Sk
11k BB B Lic. i o REBEIIR~ & &
F—FARBAL, EFF VAT o~ —ILE
L, WRdmE, mAERER & L.

@it one shot © BLM #% 0.6 mg/Kg £
AL, control B AERTEALL. MEME
BEOARE, BHY 0L oK, EFrY <
WEER A 7—F A LD EA LD, 1.0pg/
Kg/min T 54rfffid L, BLM o one shot
A T o, BIESMEL, XHIK2BRD

o——o control group(n=5)
e——e BLMgroup (n=6)
s> ANGI group (n=5)
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2. HEB~NOEBORESLSVERFHE
[422:-5)

1 DEIER, FEXBRL, MBER D&Y
DEEXYBREL, FsIOEHE L= VE
%1, Hematoxylin-Eosin ¥uff % 17\~ MR
RELERE L.

3. &£HFEAHKOKE

1 LD BET I, BLM @ one shot E3))
HExFV, EFBEE LBERE L.

2 B & R

1. $EOZEL

BLM Bji:Rio {8 1%, control #¥ 2267.5+
66.1g, BLM ¥ 2264.0 + 234.6 g, ANG II %
2284.3 + 160.1g, EPI #f 2386.7 + 230.2¢,
PGE, ££2106.0 + 325.0g TH o7=2%, BjE2
g okEL, control BTI34TIIHLAK
FET- L 7oAy, FECRED MR EL, 1756.7+244.7¢,
BLM 3% 2068. 3 +319. 1g, ANG II £ 2115.7+
241. 3¢, EPI # 1946.7 £ 309.1g, PGE, %%
1874.0 4 236.4g TH -~ 7. Control HOIKHE
AT L &, ANG I B¢, PGE,
#, BLM B o BB 1L, fbFF
N Teh o 1o (Fig. D).

2. EBEEOEI

BLM B)iEithD BH O KEL
EROMTHE T 5L, Control
#£3.440.2cm— 10.3+3. 6 cm,
BLM #4.0+£0.9cm—80+£1.5
cm, ANG I1#4.14+0.2cm—
6.7+1.3cm, EPI #4.2+0. 5cm
—6.8+0.8cm, PGE, B 3.2+
0.2cm—7.2+1.4cm THD,
control HoEEILTZEHICE AL
T B4, fbBFCOMMITIH S
R, 7em Ty, ANG IIHETIIL
DIFFIEETH - 1= (Fig. 2).

before 14 days after
Fig. 1. Changes of body weight before and after

intra-arterial infusion of bleomycin.

3. 4&£HFEAKOBKE
Control # 24+ 1H, BLM %
30+ 5H, ANG II #39+ 1H,
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{cm) o——o control group (n=5)

10.0 F o——e BLM group(n=6)

- &——= ANGI group(n=5)
a——a EPI group (n=6)
»——a PGE,; group (n=5)
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Tumor diameter(long axis + short axis)

before 14 days after

Fig. 2. Changes of tumor diameter before and after intra-arterial
infusion of bleomycin.
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: - long-term survival no
No survival days (over 28 days)
—— control group 6 24%1 0/6
---- BLM group 5 30t5* 3/5
—=—= ANGILgroup 5 39k 1** 5/5
—— EPI group 6 31+2* 5/6
——-- PGE; group 5 29t5* 3/5

*P <o0.05 compared with control group
**P<0.01 compared with control group

Fig. 3. Estimation of survival rate.
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EPI # 31+ 2H, PGE, 29+ 5ATH » 7=.
Control BHIZE_MIAIZFRICERL, T,
ANG I p<0.0l TLHEEL, Land,
£ G123288 Ll EORERE L % 1= (Fig. 3).

4. GBBOFEOKRE

R, sk, K, BEE~DERRE,
FEHERER OB E Y B L. FRER I,
control Bz lb~_XfhFfix A7z <, ANG II B X
O BLM B TiRBED ORI o 7. MEBILE
Fetep BAEMEDs THRE L 7223, control # BLM
£, EPI B, £FICER N H - h’, ANG
I #%, 58I 3 FIT, 1FINSRETH 7.
Control B 1 fIC FEMEMERR & fFF L T
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fo. HRER, fEsEg, ANG )
IS\ MERIC B - 7= (Table 1).

5. MBFHTEDOKRET

B 2 BB OB, FTEEROEREL DI
v, Mk ZREIE <, BERMIDRL,
Bk RUER T LT, ERFLERL O
BRWOMBEIE DD 7o\ (Fig. 4).

Control FHIIEHEHFANEESEWCRER
ELTkbh, MBS ICEERIO MG
Aig\us (Fig. 5). La L, BLM #E5FFTIZ,
Shleh &b, EEMROERICEE, Bty
=, BB, BEEL, Vv BREsao R
Er o, ehTh, ANG I B, EEH

Table 1. Existence of intrahepatic and other organ metastasis.
No Intrahepatic Lung metastasis Omentum Peritonitis
: metastasis Multiple | Scattered invasion carcinomatosa
Control group 5 3/5 3/5 2/5 5/5 1/5
BLM group 6 0/6 3/6 3/6 4/6 0/6
ANG 1II group 5 0/5 1/5 2/5 3/5 0/5
EPI group 6 1/6 4/6 2/6 5/6 0/6
PGE, group 5 1/5 3/5 1/5 4/5 0/5

Fig. 4. VX2 tumor and. liver of 14

days after transplantation (H-E,x100).




484 JI R % & 3 (3105 45 1984

VX2 tumor and liver of control group (H-E,x100).

Fig. 6. VX2 tumor and liver of ANG II group (H-E, x100).

FanZEH, BIETMBEL D BB, BEAOM
MBI L %<, EBETLC, B0 REND X & B

5 72 B\ SRMERER 5 0 MBI G b —HRIC 785 & TR R 35\ T, BRI D R b & L
i (Fig. 6). BANDEEMDTLEIERER L TH D, KT
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Tissue blood flow

Tissue BLM

concentration

1 control group (n=22)
& ANG II group (n=8)

EPI group (n=7)
Yy PGE; group (n=7)

100

200 (%)

Control group is calculated as a hundred percent
Fig. 7. Percent changes in tissue blood flows and BLM concentrations of VX2 carcinomas.

xR LOEHITH - T, BWEANCEEL LT
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BRI, 2585, BERIT~ X
D BBEEOEFAIER S, £FWEIERZER
B, EFBZEOE D b BRI LFEED
—FETH5B.Y ZOFERECRENT, EE
~DIEF| DAL, EENLER L CEEBHKD
MEBCEROEEL > FHZLIEE>ETH
e, L - T, MREFXHINIEDZ LT
Xy, HEHE I ELEBCEE, FRXE
DR ARREA T 1.

B oL &, ANG II, EPI, PGE, i« Xk
AMEEOEILE, Rl-microsphere st
L7chs, EEmiEE, ANGIL it X »76.5%,
EPI iz X »18.2%, PGE, ic & »48.2% #inL
7o (Fig. 7). R IT X % BB H R
i3, ANGIL iz X »98.1%, EPLic X h22.6%,
PGE, iz X »53.6%%#mL (Fig. T), Wi DO
MEBIFEECELL T, 2ozt kb, B
EFRRC R\ T, EEMARM T E DRI, &l
JERIORITBIEE Y ED, g, ANG II 0%
BRIk &lbhoic.

BAS® 12, ANG II & I b [BBMmfE
4~ 6fEcHEmL, M, K, SO mKECE
fbixie <, EEMBCE, mMECEENH L T
MEROMEENAE 2 T, MKEY—ECf
& 5 L3 5% autoregulation™~® 2 AT 5 &
BRTEY, BEMEFCIE, oo autoregula-
tion 23 /RANL, \Avix B MEEBIEIC & Kt
L& E T 51000 2233, BRI
B & £ F O IEF A MRE DO ZELE F M
BEtLiend, EEMERIIHML I bavhdb
57, OEFRKSED & X, mkEH» R
h, autoregulation @ FEERREINI. &
D Lk, ANG II H[EF i 8 % SR 5
mL, EFEAZOMKEIHEINIET, HEL
TeEFN L D EBCEETALDEVZ B, E
Bac, [EEABSIEFIEE L MREORME
BRI L CTurie.

Lo, IMENCES LA, mEst
TRETHEENNL VBT T AHMECEIL T
BRI D 2%, WHPY, EEmMEOET
FETERRTIEHRL, BMERENCHRIL
T3, ANG 1Lk b EFmEKRDOE b




486 N B % & 3%

2~3fERmML i L, ENERIC L5 EE
T, BEANERARBTTAO TRV L
LT3,

4, EahR, ARFHELEBR L.
Control PHIZEBI~fliOEL, HEA, MHBREHE
itins, HEBHREEBDI, 1T,
ANG IIIZ X A% KTH 7.

DXy, B iRk ir) 2 EEAaRK
MEEDWIME, HEFORITEEEY BD,
Hic, ANGII #0f+2 &, BVHEEHR
NzbhsbnDE&ELBLIIC.

(BB10% H4%5 1984)
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FI584E 5 B) B\ THRE L.

ez oedich, HWisH, BAEMZE - EHF
FSEECRER 2 MBE BT 2 L LD, PR

Bife, ANG Il SHHBIERE Y, BKREICIG HLTHECEHEEEAMCLL D BB L EFET.

ALETLTWAD, REFREELZL TW5.

X ik

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

2) Kaude, J. V. and Wirtanen, G. W.: Celiac epinephrine enhanced angiography. Am. J. Roent-
genol. 110 : 818—826, 1970

3) Davis, L. J., Anderson, J. H., Wallace, S., Gianturco, C. and Jacobson, E. D.: The use of Pro-
staglandin E, to enhance the angiographic visualization of the splanchnic circulation. Radio-
logy 114 : 281—286, 1975 \

7) WERHEME  BER LR s A MR D5 2 2 FEC T 2R 1 8. JIIRESRE 9 133—
148, 1983

5) Chen, H-S.G. and Gross, J. F.: Intra-arterial infusion of anticancer drugs: Theoretic aspects
of drug delivery and review of responses. Cancer Treat. Rep. 64 : 31—40, 1980

6) Suzuki, M., Hori, K., Abe, L, Saito, S. and Sato, H.: A new approach to cancer chemo-
therapy ; Selective enhancement of tumor blood flow with Angiotensin IL. J.N.C.I. 67 : 663—669,
1981

7) Johnson, P. C.: Review of previous studies and current theories of autoregulation. Circ.
Res. 14 (Suppl. 1) : 2—9, 1964

8) Hinshaw, L.B., Flaig, R.D., CarlsonC. H. and Thuong, N. K.: Pre- and postglomerular resis-
tance changes in the isolated perfused kidney. Am. J. Physiol. 199 : 923—926, 1960

9) Brauer, R. W.: Autoregulation of blood flow in the liver. Circ. Res. 14(Suppl. 1) : 213—224,
1964

10) 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

1) REHE, hkeoRkE—, b EF: EEEBOMERE. IREE 19:220-232, 1979

12) 38 B535, BAREEER, PIEARSk, HEERET, JEEENS: Angiotensin II i k 2 FEZOEBMEE DL
b, 5 & fL3REE 8 (Suppl.) : 84—90, 1981



