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Summary

Pheophorbide a is a catabolite of chlorophyll a and often found in food such as abalones, pickles and herb tea. Upon in-
gestion of food contained pheophorbide a and subsequent exposure to sunlight, humans and animals will develop cutane-
ous photosensitivity. The molecular mechanism of this photosensitivity is that pheophorbide a, sensitized by sunlight,
produces singlet oxygen (reactive oxygen) and this in turn oxidizes lipids and proteins in the cell membrane causing
damage to the cells. In search for photoprotective agents, we have screened herbs and vitamin-like substances using
photo-oxidized hemolysis as an in vitro model for cutaneous photosensitivity. Red blood cell suspensions from Wistar rats
were exposed to visible light in the presence of pheophorbide a with or without test substances. At the end of light expo-
sure, absorbance of the supernatants at 570 nm was measured and hemolysis ratios were calculated. Among ten herbs
studied, the Indian herb Bacopa monnieri (Otomeazena) inhibited photo-oxidized hemolysis most effectively. Among
vitamin-like substances, carnosine inhibited photo-oxidized hemolysis more effectively than histidine, which is a well
known singlet oxygen scavenger. The photoprotective effects of these substances will be further investigated in an ani-

mal model.
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Fig. 1 Formation of pheophorbide a from chlorophyll a.
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Fig. 2 Molecular mechanism of subcutaneous photosensitivity
caused by pheophorbide a.
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Fig.3 Time course of photohemolysis caused by pheophorbide
a. RBC was exposed to 10,000 lux visible light for the

time indicated in the presence of 0, 1.6,4.2 uM pheophorbide a.
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Table 1 The herbs studied

No. Name of herbs  Origin Extracted from Extracted by Family Nomenclature
1 KR India Whole plant Water, Ethanol  Apiaceae Centella asiatica
2 AN India Root Water, Ethanol  Solanaceae Withania somnifera
3 FMATESF India Whole plant Water, Ethanol  Scrophulariaceae Bacopa monnieri
4 TLr7 India Fruit Water, Ethanol  Euphorbiaceae Emblica officinalis
5  FEMETER China Whole plant Hot water Rubiaceae Hedyotis diffusa
6 AER China  Root Hot water Brassicaceae Isatis tinctoria
7 LY China Fruit Water, Ethanol  Elaeagnaceae Hippophae rhamnoides
8 MR China Stem and leaf Hot water Rosaceae Sibiraea angustata
9 FxH Russia  Fruit body Hot water Hymenochaetaceae  Inonotus obliquus
10 Y~=7v%7 Japan Whole fungi Water Hericiaceae Hericium erinaceum
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Inhibition of photohemolysis by various herb extracts. RBC and herb extracts were exposed

to 10,000 lux visible light for 1hr. in the presence of 2.5 uM pheophorbide a.
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Fig.5 Dose dependant inhibition of photohemolysis by Bacopa

monnieri. RBC and Bacopa monnieri extract was exposed
to 10,000 lux visible light for 1 h. in the presence of 2.5 uM
pheophorbide a.

23 20mM I d BB, BRI ToORENL, B LA,

WA NvT77—), ERAFTOFL— M, MRE
FEWE R EARE SN TV B0, FRICHERLK & LTo
BEANEHESNTWS, ANV ¥ VI2E, v FaxFi vy
VHNVBLOR—=—F F ¥ FOHEEE, F-—EHB
FOWHEFEUELPEENT VB, AV Py D—EIF
BHEOWHREER, HBEOLAF IV EIDIEHNI &8
Dhal ® Lee 512 L o THRENTE N, KHFZEDEHE
AL LSO 31 B MBS NGk DA R & —H T %,
KKk O—HEIHERHEERF L LT, p-Huar v
Ro- A7 zu0— Vi EORBEWEPLLAONTS
D, o— P37 20— VIZHBALBEISICBWTD

BOCBIEELEZ R TV, SN, a- bIT7 2@ — VI,

WHHEIZES W26 S, KEEO A IV ¥ ¥ THEIMB G
RO LN T I LIFER, 5, invivo DETIVE
WTC, F MATEFBIOAN I ¥ OINGEBUERER) R
EHE LT L HETH B,

SEH

D) Preodcs&, IRMZEA, Rk (1899) & b N5k
WO, BT REHHTES 1114 : 1359-1365.

2) AFHE— (1991) W & e %. Ko 33 (11) : 8-
18.

3) Kimura S, Takahashi Y (1981) Preventive effects of L-
ascorbic acid and calcium pantothenate against photo-
sensitive actions induced by pheophorbide a and he-
matoporphyrin. ] Nutr Sci Vitaminol 27 : 521-527.

100

60 N —@— Histidine

\\
20 N \
% ’
0 S
0.1 1 10 100
Concentration (mM)

—— Carnosine

% Hemolysis

Fig.6 Dose dependant inhibitions of photohemolysis by histidine

and by carnosine. RBC and either histidine or carnosine
was exposed to 6,000 lux visible light for 20 min in the
presence of 3.3 uM pheophorbide a.
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