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Photodynamic action of hypocrellin A on hepatoma cell

mitochondria and microsomes
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ABSTRACT Hypocrellin A (HA), a pery-
lene quinone derivative. is a new photosen-
gitizer extracted from Hypocrella bambusae
{B et Br) Sace. A high voltage sodium
lamp was used as the light source: the
illumination intensity was 105 mW /cm?®.
After HA 25 pg/ml and illumination for
10 min, mitochondrial ATPase znd micro-
somal G-6-Pase of hepatoma cells were
intensively inhibited, but mitochondrial
MAO was not affected. Sulfhydryl contents
of the mitochondrial and microsomal mem-
brane proteins were significantly reduced.
Lipid peroxidation of mitochondrial and
microsomal membrane lipids were greatly
enhanced. It is concluded that mitochondria
and microsomes are the sensitive targets in
cells with respect t0 HA photosensitization.

KEY WORDS hypocrellin A: mitochon-
dria; microsomes: hepatoma cells: lighting
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MATERIALS AND METHODS

WO EES R 8 3
LEBTYLE), 9, BE20.325D 2.1g, [
KIF#6 (Hep A)ig 7d fE{—k, RITRITA
FERMIR AT K, B PBS BB ENTBHRE.
HA Brhm# 2B A (b ¥ BB iR 4 dtas,
AR CREER, BT AR BT B vk e,
B 2 1R /N F 1%, 5-ATP (Na,) (& &
98% L1 k)35 GMBH f= 1. D-glucose—§—phos—
phate (Na;) 5 Sigma =5, 5,5 -dithio-bis
(DTNB)J; Carl Roth
i, HERFRZAFERFT =R, AR,

HERE Al 2 B R A0 kT £k OB 5
B, G-6-Pase NS FL & b4 WE A kb
BED, ATP EERIE S, MAO I, &
Wi, ERRNE S RER KM Bk i
AR, BACERAEEMITOER 4T
ITIRE), HrhEoh 400W, REE &
600 nm Ay, AL 3 ¢ B IR B H 105 mW/
cm®, FEAIEE 10em, ITERE BEE —FH
BHES, BRIk ES g5k
BEK 5 mm),

{2-nitrobenzoic acid)

RESULTS :
HA HEF BN ¢k ATP B, MAO R
MEOMENLEMBE HA 258g/ml 43F

M)t 10 min, HANEIME ATP AEiEdE MEE &
HECH)5&, FEHESOpg/ml, iS5 #&:
ML E &ik— B[F F(Tab 1), MAO X HA
KB AR, HA 50ug/ml, HRSEHHE
KE 15 min, FEH S5 84 L R B 25,

HA 35T 9 35 B 4 00 b o 0 000k PO 0% o B
€A HA ¢.25pg/ml & 3FHE 10 min, &
NEEFEE X HEZE N fay =
12.5ug/mi F1 25 ng/ml, A5 k=Pt —
# fm. HA 5 pg/ml §{l 16 ug/ml, Bg 5
10 min, @k RS EX RSN E
(Tab 23,

Tab 1, Photwdynamic actlon of hypocelin A
{(HA, ug/ml) on mitochondrial ATPase and SH
content of membrane protein of hepatoma cells,
lilumination intensity 105 mW/cm?, n=3 expis,

1 mouse/expt, I+5D, *P>0.05, **P<0.05,
**2P-70.01 vs conirol,
ATPaze activity SH content
HA Irradiation (pmol P,/mg (umol /mg
(min) protein,/min) protein)
— — 0.6710.38 2. 710.2
— 10 0.45+0.18* 25.84 0.2
50 — 0.49+0,29*% 24.7X0.1"
25 10 0.084+0.04%" 20,0x0.2*
50 10 0.03X0.01*** 18.2X 0.3
Teb 2, Photo-oxidation of mitochondrial and
microsomal membrane of hepatoma cells by

hypocreilin A (HA, pg/ml), illumination inten—
sity 105 mW/cm?, n=3 expts, 1 mouse /expt,
X+5D, *P>0.068, *'P<C0.05, ***P<I0,01 s
control,

TBA-reactive material

HA Trradiation {nmol /mg protein?

{min) Mitochondria Microsome
— —— 39.6x£11.3 89.6144.0
— 10 66.7+18.1"* 93,5 10.7*
16 — - 107.5+27.9*
a 10 — E21.5%x43.0*"
16 10 — E70.89X 15.0%*"
25 — 54.3+30.5%
Be25 10 242.2+91.6"*
1225 10 318,89 60,94*
25 10 439.6 X 118.9***

HA 15T AR tk G-6-Pase 50 W &
BASSENEEME HA 12.5g/ml X
10 min, G-6-Pase j5¥# 1 SH & B HAS
EEE, MEBME 2ug/ml, A EIHFIE-

PR32 R (Tab 3),

FFAAERRER I I PRS0 7o iy
W, bk #E 550 nm IR & 4T,
4 min NEREIRE AT, A ET{LTEE R 0.221
% 0.219, HA 50ug/ml & 3F FESE 10 min, A
HZEHE D, 4 min A 0,182 E
0.179,
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Tab 3, Photodynamic ection of hypocrellin A
(HA, pg/ml) on microsomal glucose—§-phosphat—
ase and sulfhydry]l content of membrane protein of
hepatoma cells,illumination intensity 105 mW/cm?,
n=3 expis, 1 mouse/expt, X+SD, *P>0.05,

**P<0.05, =**P<{0.01 vs control,
G-6~-Pase activity SH content
HA Irradiation {(nmol P,/mg {LE/mME
{min} protein) proteins
— — 21.1£7.1 10.44 1.4
—_ 10 1R.7X9.4" 10.8+1.8%
a5 — 17.4=7.9" 10.8+1.6"%
13.5 10 10.6+4.3" .8+ 1.4*%
25 L0 8.0+1.8"* 6.9+ 1.6*"
DISCUSSION

AXERFT, HAFEXEET Eireaa
FeghE i mREREE L fER § Z W
H, BEORENESRVEMY, KBEREER
MIREBEO SR, HE2, WEXR AR
@&, HA 5pg/ml Dk R AR Bt Bk
WIS T M T{ER S0 LRl '3
&5 25ue/ml, FRIRIEE LA WIS &Xs
HA EDOUES{ERILIREOE W8, ATP B
RSN SRENRMEFANERER, FeT
SRR R, X HA Jesog i RsUR. MAOfF
FTEREINE, SRBEMmEaxR, X HA R
A ER AR, W HA XSk ohiem i
HE-—ELFEME. G-6-Pase Ziihr k8 #77 &
By, HIGHEEE Rt o 8 il 2 BUT.
SRR A B Al S e R 2R R R iR BV B B R
HBE, onTE HA RRS{ER T RREHH
SERMEZ BIRAR, KA RAREAER, HA XT4; B
E RS R AR IS R R AR, BARES
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