Mok Magy BHBASEHNITIZZR Vol.9,No.2
1991 4E 5 § JOURNAL OF RADIATION RESEARCH AND RADIATION PROCESSING May 1991

MU ERRE FHSY
e R TE BB H 5%

gl K O EKIX

(FREBREE A BEHRR, b5

B A EEXTAEF RO NSE T4 YRR M B SRR NETHIT, F5
RESWITOEP RET LR, SRITS: PESLESERRBOEE S BIZE 628 nm(8)F0 620 nm(4¥)
I~ H R i , 55 R BT, BR 540 nm f1 580 nm HIR % T RESR k. BRIUIEBIS A R AOIE MEE (B
HREW, BEHETHREERTH, THRBERESBETFILLANMIEM. EAD R RS
WA RTRORERBTFEEZEER. gnEs R ERSHILLFEL 8.2 550 3.0 fF.

X TOETE, ROL&RY, B, Ttk

51 El

_ Yy 40 2 (Hypocrellin A)LUT R B &£ HA), RBRE K L IH R FilE R — i igiE 38
MIHEAF ), RBUNBBETAMTHE, RBGAHSLERBFEANREH DR, K&
XRIRER RERT BESMEEAMIEAAREERNSERRS, EhRBLH, RERR
HHEBMLE LWORGAREL, RRNEREE RTERES, BHFrRZL, EPEE
BORBREKRE, XBARE LHBELEEERY, ACRAEERRERPIAZNEES
F EHEOGEIBLURR LRAE, BABEEEES oM, FERTHR. 55 RENR
FHEBHIHZES TRERE, <A ESR??/%EQ%DEW&%H%. HTEERA=RETREE
LEE S F)fuztytﬂ’* %T{#ﬂ”ﬂ:*‘%o '
ME 5 J5 %

1. #8

REHZEMENHRFRYE, SEEEW, WRELR4LERER.

5,5/~ B E-1-I W& E L & (DMPO), Aldrich =&, 2,2,6,6-/0RiLR EHEEH
# (TEMPO), Sigma =&, E&BHET SR
2. A%

(1) BEWHE ZRENZBEETAD, RESEAPEN - FETRAERES

(2) '0, 10, WMlEKKEXFES, ATERNMENEMNE LS ™KL, ﬁ%fﬁ:‘i
5%, BMTHREDLEE WK, .

(3) BENLME: BERELEYHRE, MASEREDTA UEXREBE T, REMHHK
KRAMHUE 475 nm KR W, RIERRZRE—-RIHELIRUE.

(4) BREFBIHEBASN, PrgfEg, DMSO:H,0=3:1(V/V),



CR¥ ML MR RS, RSN RO © 109

3. xR

(1) ESR #E 5 PHEA A 1 kW RAT ek,
FATHERABIIEFr il & 400 nm R 4 4P E)E
WEEIREYEUR 25 1 m f#EG, B 1N, ff A Varian
E-109 B2 X 3 By, B S5 & 9123 Mz,
Mkt 10 mW, i 1GRMSRS BT Wl
B, HEE S R

(2) BRI LKW 505 s
FRAR RIZIE R, Jes8)y 1 kW/m*, ERHEL
U-3200 %505y JEJEBETE 3E 475 nm AL W % ik

o : .
R S S (3) 328 6 G 6 A HL T o My T
O e R CRLBRBIERT 65%, Fi5RA

F 10nm),
Fig 1, Thc absorption spectra of HA complex

with various molecular ratios of mag- L1y,
. N

I S
nesium(A) and zinc (B) ions, The LJ g

—sz
concentration of HA is 0,075 mmol/L 3.0 15 = ' A5 T ¥ %
(A) HA:Mg, A1:0, B2:1, C1:1, ' qa_;ﬁisa, %%E:B?,F#A Pore
D1:2, E1:4, F1:6, G 1:10 & 1A, 1B 552 B R BT e
(B) HA:Zn, A1:0, B2:1, C1:1, TR, K& £ 1A 540 mm
D 1:2, E1:4, F1:6 #1580 nm WA~ MR 18 F b, Thi4E 628 nm
(88> %0 620 nm{EE) H TR W 05, TN 35 51t Y

oG

N R O N e T S
~ | M o
|- 4 DMSO:H,0=3:1 1, i JEEKR Hy 3%

. y HE R B 5 B R A LE B O 2 &
'ali’s 4. I DMSO L), U £ F e 3686 % DMSO

¢ - BT 10%TTRF 1. HILHRTES &, 4
e vl RGN, X5 AR O, O

RTESFER—BW, Hit, K&t

A

Fig 2. The ESR spectra of HA (A) and ’J}I{J,ﬂx;’}i;‘i%ﬂ&i'ér?ﬁé’i}‘:’r%bil)_ﬂo
its complex with magnesium (B) - N
and zinc (C) ions at molecular 2. PRERASEVRBTEFEEN X R
ratio of 1:2, The concentrations of By

HA and DMPO ate 5 mmol/L and
80 mmol/L rcspectively,

(1) 14 2 % DMPO #ii$ B e RSt & )

S VE MY ESR [, YR, SIS S W
FI I PR LR W5 (55 900 DMPO/O,™ Jg 1™, oy T M9k BE 15 0 ESR 43458 U5t
AR SRR T REL™, T4 TIEMIRN &S0 RRMBR ALY, Frol, o A S
BRFERRENS S, BT, RENESHRATRARY, ®aSRHTFLRAaM,
55 WL T M.



110 ' BN BmASEMHTEERE $o%

(2) BEEXEFGTEREEHTEEHE
K RETREEHFE, EEREERENE
HERTX MR AT/EERZRSE X PO H
535 nm fI 620 nm ) F 3 I T IAE, B
HTEXANMERKPESHELS DN ERIKE
Z A (RE 1), W EIRERE R R
Ht B RS, B, DUEEE O ERE
AHBEENSD. EREFTEL, AR,
EXFEAAEE BT, ¢BEAHORUEHIE

Relative hight.of ESR signal(%)

Molecular ratio of metal ion to HA

Fig 3. The relative hight of ESR signals FhBSHEE, BHE 620 nm B ERES B
of HA complex with magnesium (A) e
and zinc (B) ions at various mole~ thﬁﬂiébﬂﬁﬁi‘ébﬂ(ﬂlﬂ 1), 1&(;?5&]5‘22:’}“&
cular ratios,The hight of ESR signal T, XEXHEBASERABHEINERE T
of HA is defined as 100% Con- = ‘ :
centrations of HA and DMPO are - iy BL RN T e | .
the same as Fig 2. (3) LEEZEISE%EWEA T O,

W7 A, AR R T A 1O, R, 4
Tab 1. The relative amplitude(?% ) of ESR signals of HA and its complex with magnesium
and zinc ions after 2 minutes illumination- at wavelength of 535’and 620 nm by using
interference filter, The light intensity is 80 W/m? and concentration of HA is 5

mmol/L,
l : - Samples (%)
Wavelength HA:Mg HA:Zn
HA

(nm) ' 1:2 1:4 { 1:2 : 1:4
535 100 33 26 35 27
620 160 39 31 35 35
.40

- R 4 Fi. i REELER S S Y
al . . el 0, EUBANBER, FERS,

L BHaWks, BHEWRY, SHANAHE
gl e bR, SRESH, KRS R TR
B 7 - | R BRI, RN IEX T T R BT
5 | | . 7, | -
PO ) eemeeaciec 3. 07 THEEAR
N (D RTAERNUTRS, TSR
N N BFF GBRSD LI TR £ e RS S, 4

Tunutaation Time (miny

BHEEMESE—BREBENRE S, K& HN
2.003, /FnTh R 3 W, i B b faE (5

Fig 4. The comparison of the ability to
producing singlet oxygen among HA (A),

magnesium complex (B) and zinc.(C) com- 2 I 7135 ¥ S B Ak
plex at moleular ratio of 1:2(HA: metal ions). My 12.2 53, ?ﬂﬂ?#-ﬂﬁ»ﬁu{n"si‘j:i—‘—ﬁﬁﬂi%
The concentrations of HA and 2,2,6,6—te- HA., HE4LBXAWREX—ES, HNitH

tramethyl piperidine are 5 mmol/L and 170

mmol/L respectively HA.-0,” Eﬁﬁﬁ?%ﬁ?, Z‘E:‘fﬁﬁﬂzjﬁﬂﬁﬁ%



LS PR B, R SRS TR

111

Fig 6.

Fig 5. The ESR spectra of HA (A) and its
complex with magnesium (B) and zinc (C)
ions at molecular ratio of 1:2 after 1 mi~
nute illumination in anaerobic condition.
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THE STUDIES ON SEVERAL PHOTOSENSITIZING
CHARACTERISTICS OF HA AND ITS
COMPLEXES WITH MAGNESIUM
AND ZINC IONS

Sun Jishan, Zhang Li and Zhang Zhiyi
(Institute of Biophysics, Academia Sinica, Beijing)

ABSTRACT Several properties, including absorption spectraactiveoxygen pro-
duction and the rate of autocxidation of HA and its complexes with magnesium and
zinc ions, were investigated and compared in' this paper. New absorption peaks at 620
nm (Zn) and 628 nm (Mg) appeared in HA-Zn and HA-Mg complex solutions res—
pectively, while the original peaks at 540 nm and 580 nm in HA solution reduced, or
even though disappeared at higher molecular ratio of metal ion to HA. These pheno- s
mena suggested that the intra-hydrogen bond between carbony! and hydroxyl groups
of HA were replaced by bivalent cations. ESR data indicated that efficiericy of both
singlet oxygen and superoxide anion radical reduced significantly in the solution of
HA complexes compared with that of HA. A cimple test we designed proved the direct
electron transfering from semiquinone radical of HA to oxygen. However, the forma-
tion of semiquinone radical of HA was inhibited by magnesium of zinc ions and then
resulted in reduction of superoxide anion radicals. The rate constants of autooxidation
of HA-Mg and HA-Zn complexes were 8.2 and 3.0 times bigger than that of HA.

KEYWORDS Hypocrellin A, Primary photosensitizer~induced reaction, Active

oxygens, ESR



