Studies of Hematoporphyrin Derivative Uptake in
Nude Mice Bearing the KK-47 Bladder Tumor
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KK-47 BEREREX — R 7 A ZBIT A2~ P RLVT 4D ¥
FHEARD AAHIWCET LR

SRAZEEHWRBREBE (EE  AMERBESD
T B B X
(FR2 &7 RS HEMD

WREBHWE ~~ #0171 ) ik (hematoporphyrin derivative, HpD) & L —# K
Bhie & B3 EIES O R AT IR HpD OEBBRIEICE IV TRS. HpD & hematoporphyrin
(Hp), hydroxyethylvinyldeuteroporphyrin (Hvd) ,protoporphyrin (Pp) 8 X UKV 7 4 ) ¥ ZBEDE
EMTHBEEHNT VS, £ 2 T4E HpD FO XD HL 7 1 Y ¥ R5H HpD D EFHEANECES
LT3 haEEs s o< b 777 4 — (high performance liquid chromatography, HPLC) % >
Tﬁﬁbt.tb@ﬁiﬁﬁ@%%%ﬁ@fﬁ%7Evﬁx(m&&%nWw)ﬁﬂﬁTK@ﬁ&.
HpD 25mg/kg &5 L, 12~96RRitk OIS, T, M, ¥, BB L CEEEEFREBORL T 4 VY
R 7L, EREoBEEC L V#H L, HPLC ERVWTCENLLOARBLIUOSEH LT/, 20T
HPLC THBEs iz BA 7 4 U Y OELFIRS L CRHERA7 P VOHEET 272, HPLC &2 & 34
ﬁwfPhD¢K@8E§@ﬁW74UVﬁ%®6ﬂ.Hp}Wd®29®§ﬁﬁiPp®&@KQ4ﬁ
ﬁ@ﬁw74Uv(RJ%FwFaﬁﬂ@éﬂt.E%ﬁmﬁw%ﬁuzwf,Hﬂ)&%%ﬁﬁ&m@
Hp k&L Hvd ©1.224%, F.T2.92f%, F,T3.006%, Pp T2.34f%, F,T4.15(F, FeT5.55(F D&
wEEROERRES S, i HpD BEBOGRERICNT 3 EBEBROERL 7 1) Y ORE
Hoix @it , Hp, Hvd, Pp & 1~3Thanirl Fob Faidd~61F, &ni F,& Feld 6~
M%chmﬁmmmgwE%ﬁmﬁ,ﬁ;v.mu,&%%ﬁ%ta%aié<aa:a;0.E%
BT B EAARS ST, 72 HpD 54 WM S 0 Rl & h7e Hp, Hvd, Pp QEDERN
222 FLIZIEE 630nm & 695nm ICE— 7 2O TR TH QL F, Fy Fy FsTRRZ=D0
E s DT 650nm o b E— 7 REmH sh, SEEERL, IORBILARs P I F, F Fy
Foidn7 1) v SRELHERsNI:. HpD FOKRL 7 4 Y TREALT 4 > Z BROEBE &SR
Mt E <, EEAREAG - ol L aEBEREIC OB TLRLT 1) CvERBENBEEREEER
LTwaeEZHN.

Key words hematoporphyrin derivative (HpD), high performance liquid
chromatography, tumor localizing HpD components, tissue
HpD uptake, HpD fluorescence spectrum

RS EDO—DTHE~T P RALT 4 ) VS HREE FESAES ARSI TLSY HpD &

4% (hematoporphyrin derivative, HpD) % f \» 72 19614 Lipson &% IZ & » hematoporphyrin dihy-
L — sk BBORERE, B X UXTEN drochloride (HDh) # & & SN TLAR, ZOWEH
¥ (photodynamic therapy, PDT) Bt %2 U SsoRESTENTER, HpD R AL 7 4 Y ¥ D

Abbreviations : HDh, hematoporphyrin dihydrochloride ; HDL, high density lipoprotein;
Hp, hematoporphyrin ; HpD, hematoporphyrin derivative ; HPLC, high performance liquid
chromatography ; Hvd, hydroxyethyl-vinyl-deuteroporphyrin ; LDL, low density




HPLC iz 4 5

BB THS hematoporphyrin (Hp), hydroxyeth-
yl-vinyl-deuteroporphyrin (Hvd), protoporphyrin
(Pp) DB HENLT 4 U > DTBIR, ZHE, BLo
sakBsEENTVWS Linbh, HpD O EBEFIH
¥ LU PDT BMIEIES S THOEL 7 4 U 5
KEBLDPITDVBTEL DBRILENT VL 250,
L, THhET HpD D& HEL 7 4 Y > OS8R
FURERBREICIT S B FERN a0 0/228, B
i, 8RV7 4 VDM ERERRE s o~ 75
7 4 — (high performance liquid chromatography,
HPLC) #Awvsid Lotz

4EFEZIE HPLC #HWwT, HpD ol EsoE
E, BEBEBCHIECOBVLWRAORIES X U8
BETRY, £ORSOENESNEEE LIS Iz
Liz. &5ic, ZOEBEI%EOEVRL7 1) >0
BEEBAIC S 2 BRNBIB 2R L, EXH%kT
HLAF, B, B, M, 3LUEBEABEOHGAMASCS
J5RNVT 4 ) IO IABEIRE & EEBRET 21T 5 72 .

MEE L UFE

1. EAES

HpD (Photofrin I, Oncology Research and
Development Inc, N. Y., U. S. A), Hp 8 £ % Pp
(Sigma Chemical Co., St. Louis, U. S. A), & 512,
Hvd (REES, KR 2EAL:.

II. RERBYE L UBHEBSEKE - + 0RBHE

EREME L CIZAEZES, BEX -2
(BALB/c, nu/nu) 2/ L, BMAEEBEMRITIL, Y%
THL - P BERERST R R B £ KK-47 8
faTH 2. 10%FEME% &1 Ham F12 B8
PTHRFE RT3, £DEMI 1X107{8/0. 2ml
OFFEERVER L~ 7 AFMEFIHE L. #2:8
HERICERKN lem WRKEL-EE 208 L, 3mm &

Tabte 1. Extraction Method of Porphyrins from Tissue Samples

. Resect the tissue 0.1~0.2 g in weight
. Homogenize in 0,15 N acetic acid

» Add ethylacetate : acetic acid (3:1)

. Store at —18°C for 1hr

. Add a saturated solution of sodium acetate
. Extract the organic phase with 1.5 N hydrochloride
. Adjust to pH 3-3.5 with sodium acetate

1

2

3

4

S. Filter through a glass filter

6

7

8

9. Extract the porphyrins by ether

lipoprotein; PDT,
chromatography

photodynamic therapy ;

HpD oEBEMEORS 619

KIS LB 72 X — K=y 28EICEBEL 7. %2
BEEELBERNEE L FL, BEEZ lom §ikoO
bOZE—RESIEE LTHA L. HpD x4 miga
AITHREL 25mg/kg v ABBACESEL, #5
#%12, 24, 48, 28 L UGIRRIBIC Y A R B,
B, AR, MR, B, Fiiss & ONES A AR B
L.

II. BESSUERBIN DALY 1 ) > Hiliso

i)

Evensen 5D AKRICEE L TITFo1:2. 2D HER
RLUCE Lok H, BEBLVRERE 200mg %4
BB o EMYL, 0.15M OF:# 5ml £z Tk
ViA=Ll THICERBRI S0V B (3 © 1) iR
B¥R 50ml 20z, —18°Cic¢ 1REFEBEL . 20
THTZAT7 4 V=X TRBE, MRS Y v L
KIEVE 25ml 20z, HHBESRL:. ZOEKE
iZ1.5M DR 30ml N EE L, HBRE R SRE
FL 7k, MAEEEES MU Y A2 D pH 3.0~3.5iC
RELL. 2L C, 2F0x—7 10ml o Th
TV, T—FVEZSEHFERLE:. 20— L ER
EER, BEDE HPLC OBEE Iml WL
HPLC 0fIFEFER L. %> 7Lz HPLC #4 D
BEANZ0.45um DI UKRT 7 4 LY —THBEIT-
IAR

IV. HPLC mRIEF %

HPLC ZE#E®Ero~ 257 LCS5A Al (Bt
BUERRT, HHR), & F 2413 Zorbax ODS (4.6mm X 25

m) (DuPont Co., Wilmington, France) #{#H L 7-.
%ﬁb% X106 WEBRIRETE & 0 2 L D IR/ L 7250% 7
FIERNOT T RKEREERL, 0.7ml/min O ##E
THEML 7. #®HI3 400nm B0, 630nm 0wtk
B % 56 WL EERT PF-500 B (& E8IERT, 5U8) 1o
T, 400nm DOENFE% spectrophotometric detector
SPD-2A (BB, 5#) CTHEX TR 7. ¥
B 54 HPLC OBEES L UHEIRFERETITA -
Jo o FHEQ Y bo— kL T10k g/ml @ HpD % #l]
W0pl FLTE— 7 OFFFIER AL 7.

V. HPLC & W BBEaht-F LD 4 >0 H

ARY ML

HpD #5488 M%BICEB L oM s oKL 7 4
Jry® HPLC 7w~ b 75 LAD&E— 712 ZMT
5777y arEOSBEL, FOEEANT ML ESHE
HHEEERTR508Y (K SZ®/EAR, BHED 2Ty JZELT

Pp, protoporphyrin; TLC, thin layer
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1. HpD v HpD #%54885R)%E CBHER &
N LBEAELTZ >0 HPLC 2R < §
ZS5h, $EU2ATINITALETORILT 4
I > oERL

50%F ot Fav 3 —EEBEEEICIEREL

HpD » HPLC 7 u=t 7 7 i3, HNEEEMET
2, M1OERIRT L TH- 2. HpD B
5 H 5 ASEAL TH S REFRFREL 6 3508, (2)9 &
2555, (3)9 53458, (4)114340%, (511343 5%, (6)155
528, (7165350 % X U@N7a52H It EhERE—7
RAED SN, SO E—72FRZAMD LI
F,Fy Fy F, Fs Fe Fo BX U Fe& L7z, 1ok
ERHETRR 20T, HXAEEAEOHE LR
BOY— 73R shi. FREFLOEENEORS
B st T2 2 Liz& b, Foid Hp, Fu i 4-hy-
droxyethyl-2-vinyl-deuteroporphyrin, Fs i 2-hydro-
xyethyl-4-vinyl-deuteroporphyrin, Fsi& Pp & [FE &
ni. 1OWETRL- 70" 7 Z 413, HpD
P EBEBE~ 7 A ICR 548, EE» SHHL
EL74 YYD HPLC 7ue 7540 18THS.
1 THART PANRT — > PHEBETED LK
F.(Hp) or—270EFEa 2L LTRLZ. £l

Fy (Hp)

(a.u.)

Relative fluorescence intensity

F U - & D HpD WL ENESEZ 5h
FOm0REE LT, BAEOBEES L UREBER
Vy, 24 HpD 2IRMURE CHHEBERT > o
H1DEZTRLIzZEL 7uv b7 Z7 A EOEE
Wpohnhof., ZOIELDRLICET SRR
ETiz HpD R L7 4 ) v id{EFNELER %
WwWhoEEZ SN, 72, ZORO HpD ORILE
1375~80% ThH - 7. 1 DERR & IR O HAEE %
HET 2L, BEDHANBVE—27 L8577 7Va
id F, Fo FePp), F2 ZL T Fe T, 2757
Y3 OREEHRLTRLLIISMEORZ TS
. ENEFENDT T 7Y 3 RERIETHELTAS
r, 20T THB. HpD o7 a7/ F Lk
B TOSEIC o 2EELEG, Hp (F) 3#729%,
Hvd (F,+Fy 3#33% Th-1z. ThHBL T,
HpD # 548G s BEEFICR VA ZhLRL
749> Hp (F) &z 5o 2 BREFIH
16%, Hvd (F.+Fy) 13#921% LA L THE Y, Hp,
Hvd LSRN T 4V > (F, Fs Fe Fy, Fo) OEER
WO AHDE NI ENRES NI,

II. HpD $x548pf# c BEEKRCENI2 2 0

FEN7 1Y OEMRIEICO>WT

EIS4E NIz 8 T HpD &5 48RHMBRIC DRV
74 ) U HERMENE L~ E HPLC W THRET L 72,

Retention time (min)

Fig.1. HPLC chromatogram. The solid line shows HPLC chromatogram of
HpD dissolved in tetrahydrofuran acetate buffer, and the dotted line that of
porphyrins extracted from the tumor at 48 hr after HpD injection. The
excitation and observation wavelengths were 400 and 630 nm, respectively.
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HpD #57#.C Hp OEBEAROAAKE 1 L Lz E
x0, oKXV 7 4 ) P ORDAALEERD . D
p HpD @ 7a= b 734k, nBHD 75273 1
YOE— 7 DEE (S) ® SFn, Hp 7 5 7 v 3 »
Fr—70EE% SHp & L. B LT, EEaEs
WhsHEHLIERLZ 4 VD ra= b7 050,
nEBD75 7 ar¥—7DOEM%E SFrn, Hp 0 7
sr7yvaryE—7DHEBEY SHp & L, ®3 ofitéhic
Y47 5, X {(SFn'/SHp)/(SFn/SHp)} #KH 2
R30S 7HESH, Hp 8L LTHEL
740 YEOMENBBRMIEERL Tw3. F & Fd
Hvd ORMETHD, g — 2 nER 200w
TERUI. Faulvd) 131.22, F,i32.92, Fsid
3.02, Fe(Pp) 131.84, F,i33.94, Feizd. 2072
Hp 2 U F~F. D EFHEB O E A
sz,

. BEEHZECLAPWMORAHZELT 4 1) > OER

Ky, HENREEL

HpD #E5HBZHN B BEEEARHHE O
HPLC& 757 v a v OENEEE/IE, HxD—
JOER»HRDT: (R3). ERLEHT 0T, B
LoNEEEBOBMBER (107°g) U h OHEN
BETRbLLL. LLLESs, EXOKLT 1) v
DENFRE BFINE)BRL DD, 7527V 3
VETOMENEEELIZ 7 7 > 3 VO BE
KRBTFTLL—HELEZ W, LeLExD75 273>

ORRFBER(LE R 2 Z L 3T THSE. RIDT
BN AT ELDEL T 4 >
3, REU~THHBICRKBELRLL. BEYED
MET Tk Fa(Pp) pild 75 7+ 2 2 0 LB HE
AR T, RB596HFH 5 1o 1% 548 RIE D #790% D i
EARL7:. 2 HBELTHO 75 7 v 3 > T
42%~64%TH - /.
V., ERBCLBAWMNAARILT 1 1) > OFEREEY,
Hxr B EEt
HpD 5% 0O, I8, &, ik L O)ES B ES R
BMICLA2WMDRAARL 7 2 v OREWEIE:
HPLC #H W IR/, Taubb REHOEMEER

Table 2, Ratio of each of the fraction areas of MpD and tumor
extract porphyrins at 48 hr after HpD intraperitoneal

injection
fraction time {min) HpD tumor extracts
Fi (Hp) 6.83 0,292 (1,000} 0.162 {1.000)
Fz (Hvd) 9.42 0,090 (0.308) 0.058 (0.358)
Fi (Hvd) 9.75 0.244 (0.836) 0.153 (0.944)
Fu 11.67 0.094 (0.322) 0.135 (0.833)
Fs 13.09 0.035 (0.120) 0.054 (0.333)
Fs (Pp) 15,87 0.144 (0.493) 0.169 (1.043)
F) 16,83 0.050 (0.171) 0.110 (0.679)
Fa 17.98 0.051 (0,175) 0.159 (0.981)
total 1.000 1,000

Fi{Hp), F2(Hvd), Fa(Hvd), Fi, Fs, Fs (Pp), F1, Fi are
the names of fractions. Numbers in parenthesis
are the relative values to Fi(Hp).

2
r Fi (Hp)
g
e
E
g F3(Hva)
s P
8
g F2(Hvd) Fi
S s (Pp)
2
Fs Fa Fs
0 —\_%__J
1 1 1 1 J
0 5 10 15 20 25

Retention time (min)

Fig.2. HPLC chromatogram of HpD
Absorbance at 400 nm was monitored.

in tetrahydrofuran acetate buffer.
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(107°g) B DOMDRAAKLT 1 ) > DEEEET BT, HpD FOEOHLT ¢ ) > b HRARLY
METL7. 4K, RS, R6EE, K71 EEABCHOCBESZTDONIILDOD, Ik &g
i, BXURS RFABMICETAETHE. B30 LD IEBETH 0. BB X UM ERER o,

BECs A EL T 5 L, HpD R548RHE I BT, BEEBCLVBORBESREDONL LD

10
9 -

Relative uptake (a.u.)
wn
1

Fi (Hp) F2,3 (Hvd) Fa Fs Fg (Pp) £ Fs

Fig.3. Uptake ratios of Fus(Hvd), Fy Fs, Fe(Pp), Fs and F, porphyrins to Hp
concentration in the tumor at 48 hr after HpD injection. Bars represent
standard error.

Table 3. Tumor levels of each of the porphyrin fractions after HpD injection

hr. F1 (Hp) F2.3{Hvd) Fs Fs Fs (Pp) Fi Fs

12 20.2+2.3 22,4%3,5 17.3%+2.4 6.5x1.4 12,643 7.3x1.1 10.6%2.2
24 20.8%2.4 24,3x4,8 17.3%1,5 7.7%x1.5 18.5+2.4 13.8x2.3 15.5%2.4
48  21.6%3.0 29,2+3.8 19.9%2.4 7.6x0.7 22.5+4.6 151x2.8 20.6+2.3
72 20.8+2.4 19.0%5.8 15.1%3.4 4,8%1.7 24.4£4,0 13.5+0.8 16.1=1.8
96 13.9+4,8 12.2+2,7 9.2%¥2,0 3,2+0.7 20.2%5.4 8.2%0.7 9.2+1.1

All values are fluorescence intensities per 10~ g tissue and are given as meanz*
standard error of five determinations.

Table 4, Liver levels of each of the porphyrin fractions after HpD injection

hr, Fi (Hp) Fa.3 (Hvd) Fa Fs Fs (Pp) F1 Fa

12 357.6+39.6 290.7+38.3 202,5%24,7 94.0+11.2 83.5% 5.6 37.0+9.8 74.8=13.0
24 211.5%44.8 213.4%33.0 179,3+25.4 79.3x15.6 159.2+18.5 33.9x4.2 T71.8%14.0
48 151,0£17.2 171.3%13.8 120.2+15,7 55.1% 5,8 162.4%21.9 28.0x4.2 37.5% 8.7
72 150.0+21.0 158.1%16,9 111.5=11.6 73.4% 9.0 132.2%20.1 22.0%4.6 30.8% 8.8
96 137.5+25.5 133.5%18.7  63.2% 6,7 40.8%= 6.7 134,5%24.9 156+6.8 21.2= 6.6

All values are fluorescence intensities per 107 g tissue and are given as meanxstandard
error of five determinations.
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Table 5. Spleen levels of each of the porphyrin fractions after HpD injection
hr. Fi(Hp) F2,3(Hvd) F4 Fs Fs (Pp) Fr Fa
12 103.2+14.,5 104.4+17.0 37.4%6.4 26.3+3.4 77.4% 9.5 9.8%1.1 26.1%1.8
24 101.1+16.1 101.7+13.8 37.4+4.6 29.2+5.9 89.5+10.7 13.1%1.9 25.6+3.7
48  113.3x18.8 104.3+18.0 24,9+5.3 17,4*2,5 100.3+ 5.3  9,2%1.2 19.4%4.,5
7 72,2+10.0  61.4% 4.0 16.5*1.6 7.2%1.4 57.4% 8.4 3,4%1.4 5.6%2,0
9% 60.2+ 9.9  50.4% 8,7 6,7+3.7 3.6%0.7 53.2+ 9.9 1.4%0.6 1.3%0.7

All values are fluorescence intensities per 10~ g tissue and are given as mean=standard
error of five determinations.

Table 6. Kidney levels of each of the porphyrin fractions after HpD injection
hr. F1 (Hp) F2,3 (Hvd) Fa Fs Fe (Pp) Fy Fes
12 69.8+5.4 75.8+9.5 20.3%¥3.5 16.2+1.8 63.8+7.9 13.7+1.8 16.1%1.7
24 77.5%5.9 70.7+6.7 19.7x4.2 12.8+1.8 75.2+87 13.0%2.0 7.3%1.3
48 72.3+7.4 72,5+8,5 14.1%4.3 7.9+1.3 60.2+6.8 5.0%1.8 T7.5+1.1
72 54.0%6.2 46.1%5.2 4,5+1,1 3.2+£0.,9 52.9%+6.9 4,011 6.1%1.9
96 33.0+5.6 33.1+4.9 4,3+1.3 1.8+0.2 32.2+5.9 2,1+0.9 3.3%1.3

All values are fluorescence intensities per 10~° g tissue and are given as mean#
standard error of five determinations.

Table 7. Lung levels of each of the porphyrin fractions after HpD injection
hr. Fi (Hp) F2,3(Hvd) Fa Fs Fs (Pp) Fy Fe

12 29.5+4,1 26,9%+3.4 5.0£0.6 3.9%0.5 19.7%3.0 3.5+0.7 5.3%0.5
24 31.3%£3.3 30.3+2,0 5.6+0.9 4.2+1.1 36,3+2.6 2.4%=0.7 6.3%1.5
48 31.9+2.9 33.7%3.2 4.8%0.7 3.4%0.7 33.1%3.5 1,8%0.4 3.4%0.6
72 21.6+2.1  23,1%+3.,2 3.9+1.1 1,7+0.4 253+3,9 1,3%£0.7 2.9%0.6
96 14.5£1.0 14.4%2.3 2,5%0.4 1,7+0.4 21.6+2,7 1.5£0.5 1.9%0.3

All values are fluorescence intensities per 10™° g tissue and are given as mean
*standard error of five determinations.

Table 8, Muscle levels of each of the porphyrin fractions after HpD injection
hr. F1 (Hp) F2.2(Hvd) Fs Fs Fs (Pp) Fr Fs

12 12,9%£1.8 13.0%£1.6 2.8%0.5 1.6x0.7 9.6£0.5 1.1%£0.2 1.5%0.6
24 12.2x1,3  13.6%1.1 2,7%0,3 2.2%0.5 9.9+1.1 1.5+0.4 2,7+0.5
48 11.1£1.83 12,011 3.4%0.6 2.6x0.6 10.4=1.1 1.9=0.4 2.3%£0.4
72 9.7£0.7 10.9%1.1 3.3%0.7 1.1£0,3 10.2%1.4 2.0%0.5 1.8+0.4
96 8.0+1.9 6.8+x1.4 1.6x0.5 1.0+0.2 7.8+0.7 1.0%0.3 0.9%0.3

All values are fluorescence intensities per 108 g tissue and are given as mean
+standard error of five determinations.
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bRk L, X EEESIC S MDA N
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oS, S EBBCEWMOAFNIRLT ) YO8
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SFn’, Hpp 7527 v a v E¥—2DEME%E SHp L
T, M4~ IoftEicEEy 5ME, X { (SFn/
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Fig.4. Uptake ratios of F.(Hvd) compared to Hp in the various tissues with
increasing intervals after HpD injection. Each point represents meanzstandard
error.

10
r ==-0-- tumor
- 3 ---e-- liver
w r ———p |
cES §":—§---=:::?:::~_‘_ spieen
o P - '?“::""% --—-&-- kidney
x 2 S~o
2o - _ ---0-- lung
=] g1 - _ Sea -7 i‘--_\\ I l
o A o ﬁa-f._‘:_ oA ———— %\ = muscie
Z E N < [ Y TG
S S TR \:,\
o \\\%—’
A " i i 1 L —1
0 24 48 72 96
Time (hr)
Fig.5. Uptake ratios of F, compared to Hp in the various tissues with

increasing intervals after HpD injection. Each point represents meanzstandard

error.
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Fig.6. Uptake ratios of Fs compared to Hp in the various tissues with
increasing intervals after HpD injection. Each point represents meanz standard
error.
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Fig.1l. The fluorescence spectra of Fi(Hp), Fas(Hvd) and Fs(Pp) in tetrahydro-
furan acetate buffer solution. (——), F,(Hp); (----- ), Faa(Hvd); (=--), Fe(Pp).
The excitation and observation wavelengths were 400 and 630 nm, respective-
ly.
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Fig.12. The fluorescence spectra of F, F, Fr;and F¢ in tetrahydrofuran atetate
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observation wavelengths were 400 and 630 nm, respectively.
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Abstract

Photodynamic therapy, now undergoing clinical trials for the treatment of human
neoplasms, is based on the cellular binding and retention of photosensitizing compounds.
The photosensitizer hematoporphyrin derivative (HpD) has been said to be a mixture of
hematoporphyrin (Hp), hydroxyethylvinyldeuteroporphyrin (Hvd), protoporphyrin (Pp) and
porphyrin oligomers in physiologic saline. In the present study, the tumor and organ
(liver, spleen, kidney, lung and muscle) affinities of the porphyrins contained in HpD
investigated, using nude mice bearing the KK-47 bladder tumor, with high performance
liquid chromatography (HPLC). Tissue samples were obtained at various intervals ranging
from 12 to 96 hr after a single i. p. injection of 25 mg/kg b. w. HpD to study the
pharmacokinetics. Extraction of the porphyrins from the tissues was performed with ethyl
acetate and hydrochloric acid, and the extracts were fractionated by means of HPLC. The
amount of each of the fractionated porphyrins was estimated using a fluorescence
spectrophotometer. HPLC study demonstrated the presence of Hp, two isomers of Hvd,
Pp , F, Fs, F,, and F, porphyrins in HpD. Spectroscopic study of the fractionated
porphyrins demonstrated marked tumor affinity and retention of hydrophobic porphyrins
such as F,, F;, Pp, F, and F, as compared to Hp over an increasing passage of time.
Although the concentrations of Hp, Hvd and Pp in the tumor extracts were 1 to 3-fold
higher than those in the muscle extracts, those of F, and F, in the tumor extracts were
persistently 4 to 6-fold higher than those in the muscle extracts during the odservation
period. Particularly, in the case of F, and F,, they were 6 to 1l-fold higher. The
fluorescence spectral patterns of Hp, Hvd and Pp showed two emission peaks at
wavelengths of 630 and 695 nm, while those of F,, F;, F,, and F,, showed a new emission
peak at a wavelength of 650 nm in addition to the two peaks. The appearance of the new
emission peak was presumed to be due to the presence of the porphyrin oligomers. These
results suggested that the preferential retention of HpD in the tumor may be due to
hydrophobic porphyrins, particularly porphyrin oligomers.



