Photodynamic Treatment with Intratumor
Injection of Hematoporphyrin Derivative
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Fig.1. Tumor and tissue levels of hematoporphyrin derivatives, determined by
radioactivity counting. HpD concentration in the tumors was much higher for
IT injection (0.4mg/cm® tumor, @—®@) than for IP injection (20mg/kg b. w.,
QO---Q) from three to 96 houts after HpD administrations. When HpD was
administered by IP injection, HpD levels in the liver, kidney, spleen and
bladder tissues were higher than that in the tumor. However, when HpD was
administered directly into the tumor, HpD levels in tumor were the highest
among all of the tissuses examined from three to 96 hours after the injection.
All values are micrograms per gram tissue or milliliter blood and given as
mean =+ standard error.

Tumor and tissue levels of hematoporphyrin derivatives, determined by radioactivity counting after I[P

injection (20mg/kg b.wv.).

hr. ’I:umor T\_xmor Skin Muscle Liver Spleen Kidney Bladder Whole
center periphery blood

3 11.1£3.0 11.7+1.2 10.2+2.8 10.5%0.8 30.2%+1.8 17.0£0.7 36.2+2.9 37.4+£4.0 26.5:+3.2
(n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3)

24 11.6+2.5 13.2+1.4 12.0%4.1 7.5+£0.9 31.0+1.0 12.4%+0.9 35.7+7.7 25.1£8.0 18.1+8.8
(n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=13)

m 9.8+1.5 9.1+£0.5 10.9+6.8 §5.2+0.8 20.8+3.6 9.1£1.0 24.4+2.9 14.2+5.8 6.7£0.6
(n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3)

9% 4.2%+1.7 4.54+0.7 7.7£2.4 3.2+0.8 20.8%+2.6 7.8+2.6 23.2+2.5 15.3+4.7 3.0%0.8
(n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n==3) (n=3) (n=3)

168 3.740.7 2.9+0.6 13.2%7.7 3.9+2.3  18.4%2.5 6.3+2.4 16.6+3.4 12.9+5.0 1.04+0.2

(n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3) (n=3)

All values are micrograms per gram tissue or milliliter blood and are given as mean + standard error.
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Table 2. Tumor and_tissue levels of hematoporphyrin derivatives, determined by radioactivity counting after IT

injection (0.4mg/cm’ tumor).

hr. Tumor Tt.xmor Skin Muscle Liver Spleen Kidney Bladder Whole
center periphery blood

3 77.1+33.1 56.1+17.3 8.1%£2.9  T7.4+1.9 19.1£7.5 10.0+6.6 23.7+£12.8 9.5%1.9  12.1%7.9
(n=4) (n=4) (n=4) (n=4) (n=4) (n=4) (n=4) (n=4) (n=4)

2 74.1+16.6 43.6+10.5 2.8%0.8 2.5£0.9 10.4+4.1 3.9+1.4 10.5£4.6 4.6%1.3 4.8%+1.5
(n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5)

8 91.0-£44.4 50.0+11.0 5.1%1.1 3.9%1.5 16.2%5.8 6.24+1.8 16.7£3.5 7.5%3.6 7.0%3.8
(n=5) (n=>5) (n=5) (n=5) (n=5) (n=5) {(n="5) (n==5) (n=5)

% 43.6+28.9 20.3+7.0 3.5%0.9  2.0+1.0 11.2%5.0 4.2+2.2 17.2+8.1 4.2%£2.2 2.6+1.6
(n=>5) (n==5) (n==5) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5)

168 4.0+1.8 13.7+7.1 4.4+1.9  1.6+0.4 15.2%8.3 4.3+2.7 18.5+£10.4 5.6%4.2 1.2+0.4
(n=3) (n=4) (n=4) (=8 (n=4) (n=4) (n=4) (n=4) (n=4)

All value are micrograms per gram tissue or milliliter blood and are given as mean =+ standard error.

Table 3. Ratio of tumor and skin hemato-
porphyrin  derivatives concentrations
between intratumor (0.4mg/cm’ tumor)
and intraperitoneal (20mg/kg b.w) in-
jected mice, determined by radioactivity

counting.

hr. '](::\::111:: p;l;lil;:}lloeiy Skin
3 6.95 4.79 0.79
24 6.39 3.30 0.23
48 9.29 5.49 0.47
96 10.4 4.51 0.45

IP #izsuwTit, BERLEHS X URBEEOER
P HpD #EE, SKEESICTERENIL1IE3.05
FU11.7+1.2 4 g/ml, 24K T11.6+£2.58 %V
13.241.4p g/ml TH o778, DUREHRL . 168FF M
%T3.7+0.75 X U2.91£0.6ug/ml THo%. L
L7a#s, 2 SEEN HpD BEIXER, &, BN
DENEEELT, KERBEER» LT, I, B,
BEBEs LU emb stk LEE (p<0.05) OEMEETRL
E1BLURL).

—F . IT BEB LTI, EBNERERE LT
LS X R EEE L TR b o EEEERARE
HEL T, BEERL, BIEICS L TITBKHE, BE
TBLTI IEBETENFEN91.0144 .48 X UF56.1
+17.3ug/ml LBREBEFTRL, MEEFEL. f
OEEFES L vtz sLTRVTRY [P BE
BT AEBNBELD b SIZEEERL, TOR
R b RARTH -7 (M1 BLUR2).

IT#HE5IzknEsN7: HoD BEE IP #5280
pEREOLEEBTOE, BERIES L UEEI
BOTRET2E, BEEPONBL RO b
IT #izEECE L, BEDLHRT HpD %53, 24
R T6.4—7.05, ASHEMEI9.3f%, J6RFMIR10. 445 %
TL7:. EEAUHTIE, ST 8F M 5968
B4 565 L LOTBBIBE TH o7z, —7, KEEH
mBLTI IT 5128105 HpD BER 1P 50
FRIZHARTEIES , 3REEET. 795, 24RHE
0.23%, ASEEMEIR0.47/5 1 & UO6RFRIMR0. 458 TH»
7z (& 3).

IR ¥ R o HpD BEOE IT #,
IP Bz hZhIzEmT 3 e, 1T BCREEPLHES
I UAAEHE b HpD B ERSM T F L2 h26.5,
15.6f5 L BEEER L, DUREE L 72h8, 96EREI
BLuTbrhZFh12.5, 5.80f8 L EBRICLT S
HpD B REHEBAO Z L, BELRL
.o—K, IPBUIBLTRESL KEERAD
HpD #E3IZIZAL T, BMoZEBI L 2REHLE
WMTH-T (FEL).

. SEMEREC & 5788 HpD BE

s AR & 2 B £ FIEREMM HpD
BREOREWHERIE P R8I UIT BELTRIC
BT b H-HpD O L i2IEETH 72, T4D
5 IP BIzBLTIk, EERLE L URIND
HpD IR T E N Z 42,5814 .38 5T
52.5+18.5u g/ml L EEEETRL, JIEC R i AURALAR
ZOMEILERE B X CHE&RN HpD B 2 @01 LE
riEETHY, I, &, sk b L THE
(p<0.05) OEMERLZ. MFO HpD BE3,
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FimEkic & 3 DM (quenching) DEEI & HHIE EREREICE LBERL . TERSBTEVTHh

FagTho7 (2B L VHES). LA IE < 1D RIFNES L THRTH -7
IT BHZB W Tk, EE.LEC48mE M % 437.1+ (HE2BIU%E6).

261.0x g/ml, FAERT 3 KM 382.4+88.9 4 g/ml ITHEL IPRECIZEEBIUVREERZD

lipD concentration (ug/g dry tissue)

Table 4. Ratio between tumor and skin hematoporphyrin derivatives levels in
intratumor (0.4mg/cm’ tumor) and intraperitoneal (20mg/ kg b.w.) injected
mice, determined by radioactivity counting.

X Tumor center Tumor periphery
r.
oIT ® IP /@ @ IT @ 1P /@
3 9.52 1.09 8.73 6.93 1.15 6.03
24 26.5 0.97 27.3 15.6 1.10 14.2
48 17.8 0.90 19.8 9.80 0.83 11.8
96 12.5 0.55 22.7 5.80 0.58 10.0
.. Intratumor injection -g--o. INtraperitoneal injection
(0.4mg/ci tumor) (20mg/kg b.w.)
600 T
| Tunlor Skin Muscle Liver Spleen Kidney | Bladder
(Center) [ (Periph.)f i i i i B
500 | 3 3 + = - - o
4001 3 3 - B 3 - -

1 T O A A O
o L1 O R

S T I

\ ) k ' . (

100 - L s - - } 1y ~[\{ -

T ! I b

Tl | \; Bk R L b G

LN . \ P S . e
obcormt Lo Dawdseces ladwetrecy [11 0 00 S RS S T A 7% S
“83° 8g° 83° 83° $3° 53° 83° 23

Hours after injection

Fig. 2. Tumor and tissue levels of hematoporphyrin derivatives, determined by
the fluorometric assay. HpD concentration in the tumors were much higher
for IT injection (0.4mg/cm?® tumor, @—@) than for IP injection (20mg/kg b.
w., O--Q) from three to 96 houts after HpD administrations. All values are
micrograms per gram tissue or milliliter blood and given as meanzstandard
error. Both radioactivity counting and flourometric assay methods of HpD
quantitation yielded similar, although not identical, patterns of HpD
distribution among various tissues.



986

Table5. Tumor and tissue levels of hematoporphyrin derivatives, determined by flourometric assay after IP injection

(20mg/kg b.w.).

hr. Tumor ’I‘t‘xmor Skin Muscle Liver Spleen Kidney Bladder
center periphery

3 42.3+24.0  46.3+16.0  33.7%+10.3 26.0+5.8 184.2:£64.9 160.9+72.4 131.4%38.0 247.5%72.2
(n=4) (n=5) (n=4) (n=5) (n=7) (n=7) (n=T7) (n=3)

24 42.5+14.3 52.5%18.5  33.4x17.9 12.5+5.9 134.3:£19.3  81.0+22.8  77.7+22.9  96.3%39.8
(n=5) (n=5) (n=4) (n=4) (n=5) (n=4) (n=>5) (n=3)

48 28.9+14.1 32.7+19.9 9.5+7.1 4.5+3.7 93.0+£32.3  32.2%27.6  36.4%15.7  22.6+14.0
(n=6) (n=6) (n=3) (n=4) (n=6) (n=4) (n=F6) (n=3)

9 13.7+10.0 10.7x£7.1 6.3+3.3 4.7+3.8 39.4+16.3 13.1+11.1  33.3%+13.4  21.8+14.6
(n=6) (n=F6) (n=3) (n=4) (n=6) (n=4) (n=6) (n=3)

168 10.9+9.4 10.5+9.6 4.9+3.8 4.8+6.3 51.4+19.4  21.9+15.4  37.3+£9.8 14.9£7.0
(n=5) (n=5) (n=4) (n=4) (n=6) (n=6) (n=6) (n=3)

All values are micrograms per gram tissue and are given as mean + standard error.

Table 6. Tumor and tissue levels of hematoporphyrin derivatives, determined by flourometric assay after IT injection

(0.4mg/cm’ tumor).

T T . R
hr. c::::: perlil;:y Skin Muscle Liver Spleen Kidney Bladder
3 353.7+195.6 382.4+88.9 3.8+4.6 4.4%+1.6 39.2+£27.5 0.6%1.4 19.5%5.1 11.4%7.8
(n=4) (n=4) (n=5) (n=3) (n=>5) (n=5) (n=5) (n=5)
24 404.7+234.7 277.0+114.7 3.4%1.8 2.0+4.2 36.5+35.7 1.6+3.2 18.6+14.4 4.4+4.1
{n=5) (n=5) (n=5) {n=5) (n=6) (n=5) (n=6) (n=6)
/8 437.1+261.0 299.2+190.1  5.5%7.3 0.8%+1.0 28.8+28.7 6.5+10.1 15.3%10.7 4.81+4.9
(n=T) (n=T) (n=5) (=" (n=8) (n=6) (n=8) (n=5)
% 179.8+153.9  72.2%41.6 2.4%1.1 3.2%5.8 37.9+23.5 14.0£20.7  22.9%13.5 5.1£2.6
(n=5) (n=T7) (n=4) (n=5) (n=8) (n=5) (n=8) (n=3)
168 71.7£47.7  33.5%13.1 0.0%0.0 0.0%0.0 38.4+40.2 13.5+18.2  24.2+25.3 0.9+1.3
(n=5) (n=6) (n=3) (n=3) (n=6) (n=6) (n=6) (n=3)

All values are micrograms per gram tissue and are given as mean £ standard error.

Table 7. Ratio of tumor and skin hemato-
porphyrin  derivatives concentrations
between intratumor (0.4mg/cm’ tumor)
and intraperitoneal (20mg/kg b.w) in-
jected mice, determined by flourometric
assay.

Tumor Tumor

br. center periphery Skin

3 8.26 8.26 0.11
24 9.52 5.28 0.10
48 15.1 9.15 0.58
96 13.1 6.75 0.38

HpD iz, EEHicsw T IT BEE (p<
0.01) OEEMSED s, #0fEE *H-HpD iz & 58l
ERICHEE LTS SIEIL 22, EEHEMAIC BT
13 SH-HpD 1= & 3 fIEE & i2IZEBLL, IP K580
HpD #ELTTH-72 (RT).

IR ARG s BRELLEBLTY, IT &5
(o & D BEEAEMM HpD A3 RO T h L B
L. ZEA S ST UL R T24RE R 120 465,
FES0ERC 3 HERE100.665 & *H-HpD = & 5 EEZ S
Bz EElo7. —F, IPBECBLTIE, EELEE
r O H-HpD 1o X 2 FED T h & FIZAUE
B, BRENERCL2HELpREFH RO ONE
ol (F8).
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. AR
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Bk L 7o AE#RP HpD BEHIE THW IT (0.4
mg/cm® tumor) B & U IP (20mg/kg b. w.) 52k
FABEHI AL F - OBRMRSRC RITTRE L RE
L7:. HpD G~ v 2128 TidEE100, 200
B & U 300]/cm® DWW FRONMEEIC BT H R
HRBABD oNE» 275, 0.4mg HpD/cm?® tumor

(T) 333, 20mg HpD/kg b. w. (IP) 285 5 h
T2 2 BRI B TIREE & b HBET T R L X — BRE R
BRI ROBE RO Nl £ 150]/cm* £ T
DR BV THESHEDEVIC L 3 HFENEES
BERD SN oz, 2008 & 8 300]/cm*D RS T
FEEARS W TEE (0<0.05) &V M)
E»nEoh, IT 0.4mg HpD/cm® tumor Bk 75
b—DREEE L o2, L LS, 20mg HpD/kg

Table 8. Ratio between tumor and skin hematoporphyrin derivatives levels in
intratumor (0. 4mg/cm tumor) and intraperitoneal (20mg/kg b.w.) injected

mice, determined by flourometric assay.

Tumor center

Tumor periphery

" e er o or or 6o
3 93.1 1.27 73.3 100.6 1.37 73.4
24 120.4 1.27 94.8 82.4 1.57 52.5
48 79.8 3.04 26.3 54.6 3.44 15.9
96 75.5 2.17 34.8 30.3 1.70 17.8

*—&:IT (l).tlmg/cm3 tumor)
=——4 :|T (1.0mg/cm3 tumor)

No. of living celis (x107 cells/g)

00 :IP (20mg/kg b.w.) -
&——4 :Control (no HpD) T
N
\Ll 1 I !
0 100 200 300

Light dose (J/em?)

Fig.3. Relation between cell survival and light
dose. No cell killing effects were observed in
the control group (no HpD, A). The numbers
of living cells were decreasing with the light
dose in IT (0.4mg/cm?® tumor, @), IP (20mg/kg
b. w, ®) and IT (1.0mg/cm® tumor, H)
groups. The cell killing effect was the
highest in IT (1.0mg/cm® tumor, M) followed

by IP (20mg/kg b. w., O) and IT (0.4mg/cm?
tumor, @).

0.1

No. of living cells (x107 cells/g)

2
oJrem?® 1004/em? 2004/cm?

IT: m—a *o A—A
P o0 -0 &-a
1 ] 1 1
Imoo 0.2 0.4 0.7 1.0 (mg/cm® tumor)
. o 10 20 35 50 (mg/kg b.w.)
HpD dose

Fig. 4. Relation between cell survival and
hematopophyrin derivatives dose. No cell
killing effects were observed either in IT (O]/
cm?’, @) or IP (OJ/cm® [O) group. The
numbers of living cells were with the HpD
dose. The cell killing effect was the highest
in IP (200]J/cm? A) followed by IT (200]/cm?
A), IP (100J/ cm? O)and the lowest in IT
(100]/cm? @).



988 X

b. w. (IP) BT, 300]/cm* 22 5 L=V ABK
DIARERALAMICFEE L L. £z, IT 2T 1.0mg/cm’
tumor ¥ % &, 20mg HpD/kg b. w. (IP) X D &ETF
IVuEBRMRERIES L (B3).

2. #5 HpD BE - FHkazhR

HpD a5 asnzZ v MzBW T, ‘5%,
BEECHEGRL (EMERIIRERD oL r o7

HpD 58T, W¥h b HpD &5 BHREEIZK
Mpash BT 325, IP Tid 20mg HpD/kg b.
w. LB 3t cEMRSREREu e o
IT 200]/cm>BETEE T3, 1.0mg HpD/cem® tumor LA
FoOBRSE THRERSBEOEE LI/ TE L, KR
w%&D HpD #8542 &, EEUMACH HpD O
BHa@E» s>, PDT c@TEYTH- 1 (K4).

3. Y-HpD Z#E# (H5)

lbEoERLy IT LY IP Br 2HBLS
&, EEAO HpD BE &, FHMBZIR L 13 FTRF
Wit <, BREER & D &7 MEEMO ELEBRRE HY L

o

No. of living cells (x107 celis/g)

> o P

T 1 1 L 1 1 L 1
IT: 0 100 200 300
P O 4000 8000 12000

Light-HpD dose index

Fig.5. Relation between cell survival and
light-HpD dose index. When the light-HpD
dose index. (light doseXHpD dose) were
calculated to make IT (100) coincide IP (4000)
on the horizontal axis, numbers of living cells
after PDT were similar between the IT (@)
and IP (QO) groups. According to these data,
the cell killing effect in IT (Img/cm® tumor)
is considered to correspond with that in IP
(40mg/kg b. w.) at the same light dose laser
exposure.

Lt

Eriks. 22T, PDT OBMEDIFRCHE LRz
T, XHEEE (J/cm) & HpD OKRE5E (T #Ti
mg HpD/cm® tumor ; IP T2 mg HpD/kg b.
w) LOBEMPBITENETNTRD T, Fh#
S¢-HpD #Z48# Ly light-HpD dose index) & &E®
7. hunk BMEHR (G coBFEToy b
L, #EkEo IT o ILrl00 L, IP @ Iin 4000
LENGEES L, M5 RT I L MR
BarsaL, EF ILaP)=1Lw(IT) x40 DBEEFRE S
F IR, AU ALE—BTREEE LSS,

0.5mg/cm?® tumor ® HpD @ IT #51%, 20mg/kg
b.w. ® HpD o IP # 5z 2 BifllasiR 25
2bDrEZND.

% %

HpD i3, LV &FEETHILTLD, 20
BEERfEE AL CEBEEEOBHLHREICREYS
WT&7>% HpD 2 #DHFHEOHN» S EHETS
b, REBEREIESE » ER B - © HpD #¥
WMEICEATEDHD, & S ENEBRHERDORE L
D dysplasia % carcinoma in site (CIS) » & %
HpD O#EBRTH SN TWEY. L LENs
HpD B EDORABEIZOHTHEIC L > TEY
D, BEATIIHL, ZEFCEEATER b
NTWL2Y2, EHEHERIIBL TR, Wby
HpD OEMRS L E2 o2 HBEOHNEEERS
™ Ak TO HpD OENFEED 4T HpD BES
L UHRBEYRERAT S 2 Lid, MESHILOL
#zoN3d. LiehH->TC, HpD O&EEATOEERKL
13, BHE5 OWMEe S HEERETR ., #
WIREY VT, BUAMBEES 0O HpD &%
HEIL T & 7. BT Mang 5%, <7 ABIEMEL
BWLT, EHKST L D% Photofrin 11 (DHE) #5
%, BBCHTBEMERA (n vivo) O BEEEE
He-Ne v —+— % f\» 7> fluorescence photometry
WTHIEL, EERME S OHEEE L EL T,
FEFIBEGEIc B2 Z L &R L. ZHid, invivo 2B
BFHLOERLERLY 4 U Yy OREEO—D L LTHE
Hahbs, #EEs»e0mHEEMA: HpD OF
BORRIZX3 L, HpD 25% 5054, HpD
B, B, Brrocsgen, EERO HpD RER
KR % &0 0 EEEM LT Ly ERCED
LixRe L. SEO IP BoERICBVTH,
H.-HpD # J (MK 12 & 2 3Hlc TIRIZEEOR
EHED S, RSO & 2 REEORAE
NRENLbDEEZSNS.
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‘H-HpD kL M EERE & 2B T 2 £, wet
tissue & dry tissue H72D DB EVIEEIHB LD
o, £FEMEERE LT, @IZ—RLTB, v
noAEd HpD OMABHNBEAE L LTHEYTHS
rEZON. L LAMs, 2MELEME LTH
wWitps, BRBERCSLTIR, ~ES0EYiIck
¥ DHR (quenching) 358 < FFH D HpD DH KA
Bond, HpD O2MEFD HpD DERIZ T & &
otz ®, H-HpD ¥ & 2 BIED HHEFT L 7.

%7: HpD 1, ZDEBE~DEERDOKE, 7V 75>
AHEL, BERCRAGEI N8 —D208HL &
RTW2Y ZOHIZOLT, BFE%shTw 3
EEORBZMEMBECBVTY, TOBEBEMMEL
SZETEEBLR>TE™,

L Liaas, HpD 02885 (IP &) L12BE,
HHEEE D 513 HpD £5%488 M CEEh.LET
3.0f%, FMERTIE3. AEEM & D& HpD »itgH &
i HpD #3® REEAOBRMMENR < 2 L & FE
ant, ‘H-HpD BTl ZOEMEED s T, &
EOEE» & 1& HpD HSIEEMEE I bR TEBHNIZE
CHZRLWWZY, ZOBBBEMOE L WS Sizo
%, BE»E-o7.

Kostron 513, 7 v M ORIER (glioma) 2%t L
HpD OEEREAL L Vv —+—BBstiz T, HpD ©
FRECHEVEENEES X VHEBMR R0 - 8§
HLTWw3Y MESTIE, HpD 255 CH Mk
BF9 (blood-brain barrier) @ 7z & , [ A& 317 1%
HpD BB b Tz Lr@Bd o v»at, FEKN
KIEEBICEN LD S HpD OBTEAEL, 207
DIEREICIL L TEESICEEED HpD 80 5
n3. &5 HpD OEENEHSEEAKCLD, EE
MEEEME DI E 5K ERD & DAL ZM
MRBBEDHONDB. —F, FHEIZHIF2 HpD #EH
EZSTRAERCEV®, PDT KB 2E8ERAO
—OTH B KM OXBEIEICH LT 2D TR
TE2HDEEZOSNR®. vV ANTE T cEMEa
NBMES - NEE T, TORBOBBIIEND
BILLTFRaNY, EREABTRLEREEIC
PRV EBRTOBE Y HpD BEL, FE2E L
DIRTOEREBEBICB L TEGEED HpD s H
ENLDBRTH-7. ZOH-HpD tid 2 I 80E
BELTRIEBLTY, BN TOATFIHES TR
BTER. YOREOBEERADBEEINTVLE0H
BIETH 24, D% r B L LTO HpD 0
EAMICBIL T, HpD EEEARRBETE 5
BThrrEzsnr:.

7, KE~D HpD OB ET s, EHBH
D& HpD #lO A3 LI FELCEWNT, 2
RE9Z *H-HpD O BIRAES % fifTL , # OEHAE
EERELLRELH25Y, BEENS L UHOER
H#To HpD BE13, BIRAZEDOBE AL TH
D, BFLLFRARFRELEEZIZICID.

HpD =M /3 EBEMNICHRE L, 240%
LV ——MEEt & EITL 7242, HpD DBESFORE
M5, IP 20mg/kg b. w., £7243 IT 0.4mg/cm?
tumor @ HpD %85 L 12454, ZOBAT IP #iC
8L T IT 83 *H-HpD ¥.T133.3~6. 448, #k
BEET35.3~9.5(%50 HpD »EEZH» SHEHE N
oo £ 225, IT 0.4mg/cm® tumor, IT 1.0mg/
cm® tumor, IP 20mg/kg b. w. @ 3 XK+ 2 &,
IT 0.4mg/cm® tumor EiZ, HpD O&E R BWT
3.3 5EHREICHRZ L rhbe T, HIEEDEIZ
IP 20mg/kg b. w. BEOHFMBEN T W2, IT BEORS
E%1.0mg/cm® tumor & L7:& 22T IP 20mg/kg
b.w. LD LEFIERENE LA,

&7 IT 0.4mg/cm’®tumor B Tld, BH T3 L F—
»150]/em* 22 5 &, BRERREET 2D,
ZFNLEORRIGEF T E L, o 72, IP 20mg/kg b.
w. B3, 300]/cm* DR TH E 75 b —REEWw E
573, ThUEOV —F - T & o REBYE
S TEN. Lo L, IP BT EBLRUSN O HERK
BTG TH5E, ERHO HpD & b RIGHIEZ -
Fete i, BERETURFHEILIAICIET T 3 N AHL, &
WO EDOREHIREfEEE 2 ol

&5, HpD OG5 E L BMBE L 0B HE % &
2L, ThXhx HpD BHE5RBOBMEVLTIERR
RHEEL T <28, IT 100]/ecm?, 1P 100]/em?, IP
200]/cm?*® 3 #i% IT Tix 0.4mg/cm?® tumor, IP T
& 20mg/kg b. w. AEiZIOL T4, 2hREY 2 BMAE
MBEBesn R, o, —F, 1T 200]/cm?* BT,
2542 HpD OREEEREINT 5 2 &1 & b %@z
REBETEZDARELEL SN2, EBIZLED
HpD % IT 85 L%, BHELUSMCY HpD O
H»@E» s, PDT @S TH-7. Llbro,
HpD O#B58IZLBANDZ2 LD EE2 5hTz.

Fingar 5™k, PDT Mo DHE #58& -, %E
& & OF (drug/light product) % 3k ® , tumor
clonogenicity assay #F\ T, 2> b o— LB R
3 % clonogenicity #% drug/light product «z & { —3k
TEHEIERRLE. SEIORN IR, ITBLUIPHEH
BECTC HpD 858 L XBHE DK Ot-HpD 245
) sEhFnRDH). PDT U4REMEO 1g b2 D
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EdlEgc LT IT B, PEBOETAELD
S¢-HpD B|IEHE 2B L TS5 O Z L K OFERME
Siiz. IT o¥-HpD w100z L IP O
J-HpD EIEHA000%KtEs €3 Z o2& D, WD
ERIFIFIFT-FOMBICTEREND ZLARE n
. Fhbb, IT BO¥X-HpD EfE#H Ty & IP
mo¥-HpD =% (Puw) 1, ITLux40=1Pen &L
THEBE. 2k ziE, BAUXE (J/cm) ZEEL L
Be, EEEAKTO0.5mg HpD/cm® tumor &5
13, KRB SO 20mg HpD/kg b w. 123 FHL
WEHRIC R B Z EATREBE N

Szm L 2k <, HpD OEENEE -, PDT o4&
23R r 1k, 1T By [P B LIES,
13— 3, IP B0 F A HpD DEBNBE &~
Tan e IT EELOHEMECY <hiz PDT #R %R
L7, T&bn, IT 0.4mg/cm?® tumor & IP 20mg/
kg b w. £ &HET 5 &, IT 0.4mg/cm® tumor BD
Hhiy 3 ~156%0 HpD Bt hiziz bbb o
¥ FEBHE®S 27T IT 0.5mg/cm?® tumor &
IP 20mg/kg b. w. £23I1F% L <, HpD D EHFNR
ErzoREESRC IT £ 1P TIEB S Iz EMER
woil. Fabb, IT BT, HpD SHEAS L
whbhb s THIEBSRE L L TEMCEERL Z0»0
brgEans:. SEAORBRRTIE, TOEALHS
T BEA DI T E A o s, Z2OREAICOVWTEER
2HEABE, 27O IT BTIEEAO HpD SH
Rg—ThHD, ERERTRED: O, I
EEEsMEG. @ IP BTRMEREML THEEHC
HpD »5EIE 0, EEERET 5 MEOREMII b
HpD 2W DA Eh, ®I THAZKRMITIER»E
Ik MEECEENEL L. TO/BR, B
BRI AR E G BB RIEEENLOK
L2 IT HTROEROEENIZ LA ¥, -
BEEMEC L2 BT AR HRMRCHT 2
BURRED & E U, WHEOMERHNRICEN D
< 5. @IP BT, MPERMERYT 2Mic, EEHE
DiEL, HpD o#igk, —EBEHZ I SEEL
YORRI L D BRI ENELD, X EnEZ
Sk, Lhlzss, BEEATIRINS OEHE
FREMHENTEST, SHEXOFEICTRTZE
DTV LERELZ O EEZ LGN

ik IT ik, #0HBEEHRCEL TE,
HpD OEBHNEECILEFEwZ R, LaL
ase, IT & 1P rEERAREOVIBEBNRETRY
HpD #5%8 @212, IT 0.5mg/cm’ tumor & 1P
20mg/kg b. w.) BWT, REMEMKTD HpD B

i

13, 1T BEAs TP BEL 0 LB < R CREUE 2 BHL >
B4yDEEZzHNS. Ld->T, HpD OBERNE
BEAZER, PDT ofif@ESRE=8E2 k2
OBEWERTH 2 LBBIELZEBREL > 2 TEL L THEE
ThHrELEILONI.
El [

BeRzschizn, HigE, HEMEIECCBMALR
B S I SIRERE LB X CEMERMEREOER,
FEREEMSOEERICESB#OLLEY. FARRE
BEL . 45 - fEBh S &8 - 72 Professor George R. Prout,
Jr., Urological Service, Massachusetts General Hospital
and Department of Surgery, Harvard Medical School, and
Dr. Chi-Wei Lin, Urology Research Laboratory, Massach-

usetts General Hospital, Boston, Massachusetts, US.A. iz
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Abstract

Photodynamic therapy (PDT) with a hematoporphyrin derivative (HpD) as a
photosensitizer is a promising new cancer treatment. However, the presence of HpD has
been reported not only in the tumor tissue but also in the liver, spleen, kidney,
inflammatory tissue, hyperplastic tissue and elsewhere after HpD systemic administration.
To examine the possibility of increasing tumor destruction and reducing the skin
photosensitivity, HpD concentrations in tissues and PDT tumor destruction were studied
using subcutaneously transplanted mouse bladder tumors (MBT-2) after intratumor HpD
injection (I.T.). The concentrations in the tumor and various normal tissues were
determined by the liquid scintillation counting method using 'H-HpD and by the specific
HpD fluorescence method in tissue extractions at 3, 24, 48, 96 and 168 hours after I.T.
HpD injection (0.4mg/cm’ tumor). These data were compared with those obtained after
intraperitoneal HpD injection (I.P.; 20mg/kg b.w.). The results obtained indicated that 3
to 96 hrs after administration, the concentrations in the tumor were approximately 3 to 1§
times higher by the L.T. than the LP. administration, while those in the skin and other
tissues were 1.3 to 10 times lower. Consequently, the ratio of HpD levels in the tumor to
those in the skin were 6 to 95 times higher for LT. than L.P. injection. Then, the cell
killing effect by PDT was determined in I.T. and LP. groups. When tumors reached
approximately lem’ in size, the animals were injected with HpD either LT. (0.2-1.0mg/
cm’) or LP. (10-50mg/kg b.w.). Each of the tumors was irradiated with argon-dye laser
light (wave lenght 630nm, 12.5-3003/cm®) 24 hours after injection. The tumors were
removed en bloc and dissociated with an enzyme cocktail 24 hours after irradiation, and
then the number of living cells was counted using the trypan blue method. The results
obtained indicated that the cell killing effect has increased with increasing laser light
intensity or HpD dose in each of the groups. The data in the group of HpD 0.5mg/cm’
(I.T.) were almost similar to those of the group of HpD 20mg/ kg (I.P.). Though the
effect in the group of I.T. was much less than that of the previous HpD distribution study,
I.T. may be proved to be a method to reduce skin photosensitivity.




