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Photodymamic therapy of zimc sulfomated phthalo—
cyanine on murine tramsplanted tumors, Its tissue dis
trlbutdon, and damaging effect on DNA of camcer cell
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ABSTRACT Zinc suifoneted phthalocyanine
{(ZnSPc) 10 mg - kg~' was injected iv into mice bear-
ing S—180 and RA795 lung carcinoma, after 24 h tu-
mor site were irradiated with red light. In mice bear-
ing S—I180, tumeor regression rate was 11.8—43.5%,
tumor growth inhibition rate was 57.4%. The highest
concentration was in tumer tissue 24 h after injection
of this dye, on d 5 it still retained rclatively highest
concentration. However. in most other tissues the
dye was not detected at this time, disappearance of
ZnSPc from plesma was rapid, it showed an open
two compartmentmodel, !, 1358 min, i, 70.1
he ¥, 1.92x 107 L. In blood. most ZnSPc wes
bound with plasme protein, the peak light absorption
showed bluc shift. ZnSPec 2.5 ug+ ml™' plus light,
percent of DNA double strands grestly decreased,
this indicated thet DNA wes one of terget sites for
ZnSPc photodynamic sction.

KEY WORDS zinc sulfonated phthalocysnine;
tissue distribution; sarcome 180; lung neoplasms.
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HME S-180 #1 RA79S MM/ BB B iv ZnSPc 10
mg - kg™, 24h RGN, HRINHES R
48%F $74%. S-180 s B iv ZoSPc 10 mg -

kg's H4bhUBHESIKERE, ABIHART ISH
POEAH, HHAHETEEER AT ZoSPc b
ICE A F 153081 3 f, 135.8 min, 1, 701 h, ¥

d
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192x 107 L. ZnSPc25Sug-ml” SH B K. N
M DNA =4 5 EWreE. #H ZnSPc XA BB HE M
BE R EN X HEITEE

XKW WLEBCN, g, MM 180, M
M. etbEiErT

moFsRATAE P (HpD)FA — L. BEW
AN/ FRE. BTHR, EAXE
ML, R 2AEZBINEARENC. Ext
40 R A A, T 4R MR AY e | AL DL
BB RARENHY, RIYE FTRM. &
34 o B 4L B BK W (ZoSP)R) /D @
S-180 F1 RA795 kg8 9630 /)& rtE M. &
PR 7 0 A A L HEORR A B R A IS DNA Y
et

MATERIALS AND METHODS

E B Fh /A B 739 AR(FE EEF ¥R
SO, 2. AE 205:SD20g B
/K& S—180 FHFM(Hep AYE 7 d #4{0— K. &
REEMNG dIHNNK, B PBSREENR
BE. RAT9S W Rk BERH LS 74
fEi—, XRFH d6-d7 WAL, IEBE
BB sc HEFP 02 mI PR, d 6 F
BHEEY% Smm, ivZnSPc, 24 h fFHE, %
WR GY S-1 1B, HK 600-700
nm, YHEE 200 - cm ™

WA AL S BL W (ZnSPe) it B Be ARG B
WWREEE G,

ZoSPc FEREANMEBEANDH K
XN B R S—180 MMMIG A d 5-d 6.
MMM iv ZnSPc 10 mg - kg'. A B0 (o) &b
£, RERENEELHKHE, S 60mg BE
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HEMA 0.1 mol - L™ NaOH 3ml, 50T 7k
HBHAE 20 AR, B.O. BEBATOE
Y YEE W E. Ex 605 nm, Em 680 nm,
Slit 10 om, AHBPAGHMIEHBER, & L
EFENSNE, BERBEANACOKRE
ZnSPc., fEIRMEHREZR, APRMESHAR T HRZ /)
BEHA ZnSPc WX ER. IEH/DMR. BB K
iv ZnSPc 10 mg» kg™!, AR REMm, B
o, ArEESE, # EBEBERIN 3 A ZnSPc Al
FAtRMER R, MELHEN L.

ZaSPc MEARE S HE M Az 3
B W BSA | mg # ZnSPc 5 ug Fo4r BT,
# KB 0.105 ml, % Sephadex G-50 & ¥
BR. WHRMEEE, TANEEHME. Ex
605 nm, Em 680 nm. Slit 10 nm. B 5 ug
ZnSPc, ¥ BSA 1 mg. BSA 1mg } ZnSPc 5
ag, R EFCHEE. EX/DBRRBK iv
ZnSPc 10 mg - kg™', R[E W H] 5 Beain, 4 B
3. ¥ %R ZnSPc FINIE.

WM DNA Si5dE  HAEITRY.
B/NROK Y B, PBS MR 10%/ ml 4
M. A ZnSPcA?CEH 20 min. BESLT
4t 10 min, JEEA 10cm, MK
637 - cm™’, THEAEE —WHERKE, @A
ek LUBIM, $7 Birnboim 35 7 O824 B AY

DNA g, % FAHH DNA #BiEEE

D % (X §8% ¥0) =g:g§ x 100

B: M H, MEXE DNA LIAMaEY%. T: W)
ERBFIE T-B: ¥ Z I NN DNA
RE. P: MEMARGHE DNA NE.

RESULTS

ZnSPc 3H/\W. S—180 PhES A ERh AFF
RS d6 Bft K iv ZnSPc 10 mg -
kg™, 24h FAEEMAI BRI E. MG WX
f5d14 #1d20 24 R4FENY. HEE. BN
ARENSTEENER, RuME, 43Rk
FEEHE, HBRNR, (TEAAMENER
HEE. SYHAWABRAEREARRMN ZnSPc,
—HS/Pc=22, B—XS/Pc=245 I
fryftie., HEUMBERWEIHW,
{Hgit LB EERN, WL AR MNBRE N
31.8% (S 7/ Pc=2.20 43.5% (S ./ Pc=2.45).
PRI BREN ZnSPc BB A FXHEB R
. MEINmEHEY 448%, HXKHEEEE
ZR(P<0.01}{Tab 1).

ZnSPc ¢ 739 /)[R RAT79S TRz h
BT AEIMER., ERHEQ0T - cm™)
B ERAEAZNAEE, X

Tab 1. Photodyusmlic therspy of ZnSPc on murine sarcoma 180. n=3 expts, ZuSPc 10 mg « kg™' fv, light in-

temsity 200 J - cm™’. Mice were killed on d 14 In expt A snd d 20 I expt B after irradiston. " P> 0.05,
"T*P<0.01 vs control.
Mice with
tumor regression / Tumqr Tulmor Tumor
Expt 857Pc Treatment Mice beari regression weight, growth
lee bearing rate, % g (¥+SD) inhibition, %
tumaors
Control as21 ] 5t£0
A 2.45 Light 2721 70° 43+06 159°
ZnSPec + Light 10723 435" 28105 448"
Control 0/ 0 78407 o
B 2.2 Light 1722 45" 66208 151"
ZnSPc + Light T/22 318" 4.31+0.5 44 R *"
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Tab 2. Photodynamic therapy of ZrSPe ou RA79S lemg camcer In 739 mice. n—=3 expts, ZuSPc 10—20 mg - kg!
ir. light Imtensity 200 J - em . Mice were killed on & 18 In expt A snd d 24 in expt B after trradintios.

TP 0.01.
ZnSPc, . Tumor weight, Tumor growth
Expt mg - kg Treatment Mice g (£t SD) inhibition, %
A ™ Light 20 5.910.65
ZnSPc + Light 20 123+0.11 458"""
B 20 Light 24 5.4+ 086
ZnSPc + Light 21 3.19+030 574"
Tak ). ZaSPc content (ug / g tisswe) In 4 mice bearlng S~180. n=4 mlee, it SD.
. ZnSPc content (ug / g tissue)

Tissue 1d 2d 34 54
Tumor 19.041 16.82 16.04+ 7.35 11.31+ 4.53 11.88+ 9.39
Liver 17.65+ 1791 81+ 1628 21,35+ 1047 D
Bladder 16271 15.92 11.08 £ 4.81 1.73£ 398 [
Intestine 13.27+ 8.67 888+6.53 958+ 7.44 0.691t 508
Heart 3921279 T041 735 a H)
Kidney 3.811£2.50 2.31+£1.38 a D
Muscle 3.691 576 323+322 1.041+ 265 1)
Spleen 346440 1.96+ 896 1.04 £ 6.47 092+ 822
Skin 2.54110.79 66911149 3.921 1141 a
Lung 1.15+ 2.29 1} L1} L}
Stomach 1.621+ 499 1001079 2881253 L}
Brain a i i} a

RA795 AU ESY. RREEEHE HXra
thdr. OB¥rhE d 18 f d 24 5r R4k Fezhe, &
W ®). ZnSPc (S/Pc=22) 10 mg - kg~ I
20 mg - kg ' MR ES PR 458%H 57.4%
(Tab 2).

ZoSPc MO REAL AN SH
S—180 BRI iv ZnSPc 10 mg » kg™'y A
i M SHE NG TR, &SR Tabl.
£ S-180 /M, 4G 24h LURHE S RE
B, KIBSTHST 45 DMAR Y, VR
BEEE. MEHSA 4SS DEEERAKT.

ZnSPc /B M E RS BAFRR|
BEMIK iv ZnSPc 10 mg » kg™!, A[aEf A H
M, MEFRMFEHRNAEHYKE., 5245 5 min
ZnSPc R 9592960 pg » ml™, 6h EF

239+ 936 ug- ml”, 24 h B FE 68+ 7.17
pg- mli™', M -BHHIgh, ZnSPc /RN
BRI =SB, 11, 1358 min, 1,
70.1h, ¥, 1.92x107° L.

ZoSPc HEAREAIEE ZnSPc5ug
1 BSA 1 mg #4515, #&FH 0.105m]l, £
if Sephadex G—50 KM R, WM, %%
YW E ZnSPc # ¥, Ex 605 nm, Em 680
om, FHAHEN, REEATHNEAIER
B, @A ZnSPc AWM RENHEALES. B
EFHREEEKT 605om, #HATHDTH., 5F
AL 5N ZnSPc B AL W W ME 684 nm, 5
HH ZnSPe M B AW —B(Fig 1), iREH
i BSA 856 /5 ZnSPc MGk 24 IR R 2 4 it
A5, NELE#IK iv ZnSPc 10 mg » kg™, 24h
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Fig 1. Emlsalon spectra (excitadon 605 nm) of ZuSPe
in PBS and in borine serum albumin (BSA) (A) and |n
mouse plasms after by dye 10 mg - kg™’ (B). {A) I:
BSA Img+ZuSPcSup: 2: ZaSPec S ug, 3:BSA 1
mg + ZnSPc 5 ug followed by Sephadex G50
clution, 4: BSA | mg. (B) 1: 5 min after ZaSPe, It
20 woim after ZaSPe, 3 ZaSPc 1 ug ' PBS, 4: 60 min
after ZuSPe, 5: Plasma of control mouse.

IEER I, ARm¥E, ®|_EMmMHEDP ZoSPe, 7%
XFAHWNE, RAFL. S#)5 60 min M3
P ZnSPc BB M e Y B = B (Fig 1).
ZoSPc TH/MRFRERAR DNA KR
WA MK AR 4x 105/ ml, A
ZnSPc, 37CH#E# 20 min, X 10 min, %
3 63J + cm ™2 Birnboim IO F DNA &

RBE. DE%B(D% RN RERE, *H
P4 D%E 73-79%, ZnSPc 1.25 ug -
ml™t SRR D% 15% A, 2.5ug
ml™ i D% X KA 40%EH. WX
ZnSPc A, D% {E&#F—# 81 (Tab 4).

DISCUSSION

FIERE TR, ZnSPc X /b Bl S-180 FI
RA795 FE 4 B E M INArER,.
HENBTRHBE AL REEE, RPN
BAARMEFARARAT. BAAWAY
2, FREHFBELIMRFE. EiER
FEAMBREOS S, SaEBAETEER
=8, NEABR¥RERES(AlL Zn, Cu)
EFEARBREEABED. KB XS
NBITHER. AXERAFFARABRED
ZInSPc (S/ Pc=22245¥k M B =8 B %
TS, HKPHPHEKES CEERA R
K&ZR. AT BOW AR ST B LR %K
XY, HANARFAEEHE AP, ®
14 X 9% A fH R BY R & BB RR K
ZnPe, X /h@ ¥ RE B R 0YOE B 1 IT IE
R, MR ZnSPc 81

XLLEE LKA, #E B RO 1L B BE AT 1L
BERMBEECEFERR Y. B
7 6 20 B BV T 4T B AR B WA B Y R
F1. EIOREH XM DNA H B ¥ eH
#i. Fx DNA BEEWRLSWERERR

Tab 4. Photodynamic damsage of ZnSPc oa DNA double strand of mouse hepatoma cells. Hepatoma cells 4 > 10°

cella / wl, Imcubsied with ZuSPe st 37C for 20 min,

irradiated with Mgh pressure sodiam lamp for 10 mim,

brradistion distance 10 cma, Hght lwieasity 63 J - em ), a=3mlee. xtSD. "P<0.05 vt control, *"P<0.081 vy
control.
Pereent of DNA double sirand (D%)
ZnSPc, pg - ml™
1.25 2.5 5 10
Control T48X 50 79014 795 1.1 732123
ZnSPc + Light 491 t38" 5421t498" 507x24

641229

1
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Wiz r—. BWALSYHRBSE, WOk
KRB, T HpD A REUA 400 nm A
. WRHITREAL, FUuMEARER
RRA R . MRATA A X BEH 2%
HEFOTFRER, BRTR—IWITFN AR
M, BRI BN A Y.
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Effects of phencyclidime on rabbit basilar artery in virre
and rabblt cerebral blood Now in vive
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ABSTRACT  The effect of phencyclidine [1—({1—
phenylcyclohexyl)piperidine, PCP} an rabbit basilar
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arteries was studied with an in virro model of ring seg-
ment arteries. PCP 0.05-500 pmol » L™ caused
vasoconstriction of basilar arterics in a concentration—
dependent manner. Its maximal effect (Ep,.) was 94
+ 21 mg and the concentration causing half maximal
cffect (ECy) was 25+ 18 gmol - L™, PCP 0.01—10
pmol= L7' also concentration—dependently sug-
mented the vasoconstriction induced by eclectric
stimulation in rabbit basilar arteries. Its E_,, was 9]
+ 18 mgand EC,, was0.27+£0.17 ymol - L.

The effects of PCP on mcan arterial blood pres-
sure (MABP) and heart rate (HR) of rabbits were ob-
served. PCP iv 4 mg» kg! reduced MABP from
143+ 0.8 to 122+ 1.0 kPa and HR from 3t 0 to
278 + 5 bpm in 5 min.

Using the technique of radionuclide irnaging in
rabbit brain in vive, we studied the effect of PCP on
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