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Evaluation of the Protective Effect of Plant Extracts
Against Pheophorbide a-induced Photosensitive Damage

Amy TOMITA, Tomoyo KAJIURA and Shuichi KIMURA
Showa Women’s University, Graduate School of Human Life Science

Summary
Pheophorbide a is a catabolite of chlorophyll often found in food and supplements. Upon ingestion of pheophorbide a

contained in food and subsequent exposure to sunlight, humans and animals can develop cutaneous photosensitivity. In
search for photoprotective agents, we have first screened plant extracts using photo-oxidized hemolysis as an in vitro
model for cutaneous photosensitivity. Thereafter, the photoprotective potential of the plant extracts was further tested
in an animal model. Red blood cell suspensions from Wistar rats were exposed to visible light in the presence of pheo-
phorbide a with or without the plant extracts. At the end of the light exposure, absorbance of the supernatants was
measured and hemolysis ratios were calculated. For an animal test, the plant extracts or extraction solvent was given
orally to female Wistar rats for one week prior to the light exposure. On the 8th day, after the pheophorbide a administra-
tion, the dorsal skin of rats was shaved and exposed to visual light to induce cutaneous photosensitivity. The dorsal skins
were observed for redness, edema, and necrosis, and were also examined histologically. In hemolysis assays, the extract
from Larix sibirica (Siberian larch) showed strong inhibitory activity. This extract was also shown to be effective in re-
ducing the severity of the photosensitivity in rats. Furthermore, histological examination of the rats given Larix sibirica
extract revealed that the inflammation remained mainly in epidermis and did not affect dermis.

Trace Nutrients Research 26 : 88�92 (2009)

Fig. 1 Formation of pheophorbide a from chlorophyll a.
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Fig. 2 Molecular mechanism of cutaneous 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 2.5 µM pheophorbide a. Values are means�SD of triplicate experiments.F*, p < 0.05, **, p < 0.01 as compared to Pheo+,
Student�s t-testG.

Fig. 4 Dose dependant inhibition of photohemolysis by Larix sibiricaFSKG. RBC and SK extract was exposed to 10,000 lux visible light
in the presence of 2.5 µM pheophorbide a. Values are means of triplicate experiments.Fp < 0.01, one-way ANOVAG.
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Fig. 5 Pheophorbide a-induced photosensitive damage in control rats<C=and in SK treated rats<SK=. The photographs were taken 3
days after the light exposure and are two representatives for each of the two groups<n = 4=.

Fig. 6 The inflammation<indicated by the black circles=was observed in the muscle layer of control rats<C=, but not in that of SK
treated rats<SK=. The photographs are two representatives for each of the two groups<n = 4=.

Fig. 7 Histological examination of the dorsal skins obtained from control rats (left) and SK treated rats (right). The paraffin embedded
sections were stained by hematoxylin and eosin. The arrows indicate : a) bulking of collagen fibers, b) desquamated epidermis, c and e)
inflammatory cell invasion, and d) epidermal thickening. The photographs (magnification 250) are representatives for each of the two
groups (n = 4).
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