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iffects of Perfluorochemical Emulsion on the Timing of Administration
and Irradiation in Tumor Bearing Mice
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Perfluorochemical content was examined periodically, in blood, tumor and some organs using gas
chromatography, after Fluosol-DA saline 20% (FDAS) was injected into LLC bearing mice. The blood
half-life of FDAS in LLC bearing mice was 3.76 hrs (5 ml/kg injection) or 6.15 hrs (20 ml/kg injection)
respectively, and FDAS almost disapeared from the blood after ahout 2 days (5 ml/kg) and 3 days (20
ml/kg) of FDAS-injection. Most of FDAS was accumulated into spleen and the liver. FDAS
accumulation into the tumor tissue was 1~6% of injected-FDAS dose and the peak of FDAS
accumulation was 1~3 days after injection.

The timing of FDAS-injection and irradiation in tumor bearing mice determined according to the
results above (half-life and accumulation of FDAS in tumor). FDAS (5, 10, 20 ml/kg) was injected to
LLC-bearing mice on 3, 2, 1 and 0 day before irradiation and they were irradiated 15 Gray under
oxygen-breathing, respectively. FDAS-injected groups before irradiation (3, 2, 1 day before,
respectively) showed a tendency of tumor growth delay, but didn’t show significant difference as
compared with oxygen-breathing group without FDAS, because they had not enough effective FDAS
content in the blood. Although the FDAS-injected groups just before irradiation significantly showed
the delay of tumor growth.

These results demonstrate that oxygen and FDAS existing in the blood injected just before
irradiation effectively delay tumor growth in which the lowest effective dose is 5 ml/kg. In the case of
clinical application of FDAS, FDAS may be most effective, when administrated just before irradiation
in every fractionated irradiation.
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X - Th PFC DR RLME S h, Bl
ECTRERRBREEL S ho>0H %Y,

ThbDOBEDE IX—ERHERT2TH
b, PFC o SR L 0@ h e BFEEFA %
ERLT, BHEMZSS—ECH-LRTWL
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1. 8~ v 2 DERL

BDF, itf 8 Bl ~ v 2 04 FEE~ Lewis lung
carcinoma (LLC) 105cellZ B L 5 H# (116.2
+9.6mm?®) D=y AERERIHEHR LI,

2. Perfluorochemical (PFC) emulsion ® %

i Fil L 7z PFC 1% Perfluorodecalin & Perfluo-
rotripropylamine % £ ¥r Fluosol-DA ® & #&FL5
AR EEWTHERL, 20% PFC BE R L
Fluosol-DA Saline 20% (LLF =% FDAS &30
+) BERALL,

3, F¥Rz7e= b+ /5 74— 12X AMERCHE
# o FDAS o EfE

LLC B 5 B4 D~ % 2ic FDAS 5, 20ml/kg
¥EARBEIRI vEEL, #5#0.5 1, 3, 6,
24, 48, 2RI OEFERIC X hERIM L, JF, P,
i, &, OFEAHEHLL. SAEEd 3IED=Y
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a ,-a ,-e-trifluorotoluene % v~ 0.1% D 1,1,2-
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0.5gim b, IZImOERXINAFE 2 = & — |
L, =27 —A3ml&inz X < #EHEBIMHE L
FAEEONBHFinolc, FRAZ R+ 2777 4 —
13, KELI A VBHBNEFRZ2e< V57
1 — (GC-9A, B#E) HH., 20%SiliconedV17/
Chromosorb W-AW #F I L7z3m®D # 7 A &
7 AITHMT Lic, Srdkéd s 7 A{RENNT,
RHEERE180C, ERIME25 M ILEEL, EAE
1X1.0pl & LAz,

4, FDAS #5 R O R IB A i

FDAS #5- xR 5 3 ART, BA 2 BRl, Bat1
AR URHER O 4 R Tits L, b5 E
3455, 10, 20ml/kg O 3 & L&« Bk X
5 L7 (Fig. 1), 2ht FDAS# 58 &,
FDAS 23543 Carbogen (95%0, +5%CQO,)
DMA L BEL & B 1T 5 MRFETILL, °CO v HRIE
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Fig. 1 Method of radiosensitization effect of
FDAS.
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Fig. 2 Blood FDAS concentration in LL( bearing
mice.
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kg #5 L 1cH¢ D FDAS o ifi h i BEHE R % Fig. 2
WWiRLic, B 5HRICERRD SR A I s 258 T
20ml/kg #5C6. 158/ TH b, BE 3 B
el bk L, 5ml/kg 5 Tl gk
B3 76T H D, 2 BEICITES L,

2. EBEROEEBE D FDAS SE0H#E

M & MR UCEBEROF, M, 6, & O
~D FDAS OH b A% &/ % Fig. 3R L1,
FDAS 38, FOMBARCRLL<mMAThH,
¥ - 27 135ml/kg #5 ¢ 1 ~ 6 BRI ©, T
i34 ~6mg/g, BTIX7T~9mg/gTdhb, 20
ml/kg # 5 T 1% 6 ~245% il 4 T FF T 1320~22
mg/g, FRTI45~50mg/g ThH-1o, B, Lob
BB S h, il & B & 3 o hRfE
R Ui, [EHToD FDAS 048 v — 7 135ml/
kg & 5T 3 ~ 6 B2 ic¥1me/g, 20ml/kg #
G eAREBICHI0mE/g TH D, L b v —
7P LEBR T,

Shk, #5 Uiz FDAS Bz 5 &R0
KW OIS T Fig. 4 IR L%, 5ml/kg 5T
FFT20~30%, BRT5~9%, EEH CHI1% 2 ERL
7z. 20ml/kg # 5 CRFFT20~35%, BT10~
19%, EHT3~6%ER L. BT 5ml/
kg#y 5 CA8RRIEE 2+ 5, 20ml/kg ¥ 5 CT28
B’ LEAZRTH, B CIXT2mRIE % CIREE
FERT IR DR T,

3. FDAS 5 o RFil & Bt R gh 52

2ORBERI VL1, 2, 3HBEEA
CHEME B5EED 1~ 6%) © FDAS »ERT
LT EBHbMEIL s, ¥, Fig 2 048Rk
b, 5ml/kg #5Tix 2 A, 20ml/kg BE5 Tk
3 BB FDAS 2% K% 5 Z & 238 5
biroic, £, MpTikFhE FDAS Mk
LEEARERKCERTS L 5, B3,
2, 1HEIDHZ %I FDAS # LLC BlE<v 21z
#5 L, cargogen BA T CRH L, T/, Rtk
OFREETH B BHYH 0 RAERH FDAS ##5
B oWTBE Lz, LT hbo FDAS #
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Fig. 3 FDAS content of tissues in LLC bearing mice.
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Fig. 4 Relative FDAS content of tissues in LLC bearing mice (%of dose).
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Fig. 5 Effects of FDAS on the tumor growth in mice.

5-&F%, FDAS i2# 5 carbogen B A TR
HOMFERE L BT L1,

Fig. 5 ioRahicmn<, W& 3, 2, 1HH
#4FDAS % #5 U 7o B¢ ES o B B A 1H
MRBDORD DD, BEFCH LAEBCES
BROH/NVRBD b0k, B3 BRjR5E
DS 5 BER RS 2 BRI GHOBE 2, 5,
9 BHDOART, BHYBRERICH LB S
%%%H%ofmé,ﬁﬂﬁﬁﬁ%ﬁm%Fmﬁ
#5ECS, 10, 20ml/kg) & bMEHICHLEAE
Liﬁﬁﬁﬁi’m L7,

Fig. 5 OHEMRIC k1 2 EHRT S, BHEM
BOXMBHTIZ0~16HE, BHENRUOBEET
115 ~23H%, FDAS 50 KZFETIL I ~260%
DEFOHEMENI L2 HOORER LY RDE, =0
B bEF oW TEEAHE2500mméic &3
HETOREERD, MHBHOMBEEXEL VT
Tumor growth delay # 7=, Fig. 6 iz mZh
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Fig. 6 Tumor growth delay of LLC bearing mice
by injection of various dose of FDAS.
FDAS (5, 10, 20ml/kg) was injected to LLC
bearing mice on 3, 2, 1 and 0 day before irradia-
tion, respectively.
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omm<, BH3, 2, 1 AREOEHTIIER
58 1 L FDAS®#5 L in\ B ZE B et L Tumor
growth delay (2 0 ~ 3 H L FREIR DL AR
Mot ThicRL T, BHYAHRGHFIS, 10,
20ml/kg D& H 58 & bBERICH L THEIC 6
~11H @ growth delay 3@ bhiz, LisL,
£ ¥ 5 &M growth delay ICIZFBEERRD L
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PFC emulsion O SHRHERHEI & Lo EIEH
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BINEesZ LnbERIELE,

¥z, #5 X PFC emulsion (3R ~BE
HEhs &b bERERBICE DA
hpoe = p 5y, EHROIDARIZDWT
(3, B & HEROBFITICHFET S ma-
crophage 2% <M hiAEh s Z L #BRcEEL
Foo-n - UL, TOEERAIEIATERIC
FDAS 0B FEH R Ic L 2 BRIEA T2V TR
BRo kN Eh Ty, EENO FDAS
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HEE S,

—75, FDAS ol shgEHR 2, 5Sml/kg #5T
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iX1/16i A L, 3 BRICIIFR EHAEL TV 5,
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®rs LM bk Ui,

2. FDAS 38F « RO RMEIZ % < B A
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(100)
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