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Lethal Photosensitization of Chlorophyllin Ester
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Abstract: The extensive use of antibiotics has resulted in an increase of antibiotic resistant strains
of bacteria. Alternative methods such as photodynamic therapy are necessary for the inhibition of
bacteria. In the present study, the chlorophyllin ester was found its efficacy in killing
Staphylococcus albus, whereas no effect was found on the growth of Escherichia coli.
Sta phylococcus albus cells bound to the chlorophyllin ester more effectively and were later killed
by the photodynamic effect.
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1.1
(Escherichia coli) .

(Staphylococcus albus)

1.2
3 g/L, 10
g/L, NaCl 5 g/L, 20 g/L
pH 7.2, 121C 20 min.
1.3
UV-2100
; MULTI-RF
Thermo -1EC ;720
TSAO HSIN
1.4
1/7
1,4- , ,
.4 °C, 8000 r/min 20 min
., NaOH
pH 8.5,10 000 r/min 20
min,
s 665 nm 652 nm ,
Lichtenthaler™™
1.5
.37 C
(250 mL 25 mL), 528 nm
oD, 0.05~0. 10,
0.4~0.5.
528 nm OD (CFU)
»pH 8.5

200

r/min, 37 C,
1.6
0.05 mol/L, pH 6.5 ;
10/ mL, ,37 C
1 h. 10 000 r/min 20 min, 430
nm ) ’
430 nm
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) ( 80
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) 30 pg/mL
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Fig. 1 The chemical structure of chlorophyll and its derivatives
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Fig. 2 The effect of chlorophyllin ester on S. albus
growth
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Fig. 3 The effect of chlorophyllin ester on E. coli Fig. 4 Morphology change of S. albus in the presence of

growth chlorophyllin ester



Tab.1 Number of colony forming units (CFU) and survival

growth of S. albus after chlorophyllin ester treatment

(pg/mL) / /(CFU/mL) /%
0 1. 88X 10" 1.0X10° )
0.3 6.69>10° 3.56X10"" Tab.2 The absorption of chlorophyllin ester by bacteria cells
3.0 3.75X10° 1.99X10* ODy30 om
30 1.01X10° 5.37X10°°
1.030+0. 006
2.3
Malik i 0.947+0. 020 0.098=+0. 009
, 0.75140.012 0.18340.003
H
: tor, 3
s
( s N
2). : ’
. ; 430 ’ ’
nm P

’ ’ 430 nm

[ 1] Nitzan Y. Balzam-Sudakevitz A, Ashkenazi H. Eradication of Acinetobacter baumannii by photosensitized agents in vitro
[J]. J Photochem Photobiol B:Biol, 1998,42.211—218.

[ 2 ] Karrer S, Szeimies R M, Ernst S, ez al. Photodynamic inactivation of Staphylococci with 5-aminolaevulinic acid or Phot-
ofrin [J]. Lasers Med Sci,1999,14.:54—61.

[ 3] Zeina B, Greenman J, Purcell W M, et al. Killing of cutaneous microbial species by photodynamic therapy [J]. Br J
Dermatol, 2002,146(4):568—573.

[4] . : . ,2001,13(5) :360-367.

[ 5 ] Merchat M, Bertolini G, Giacomini P, et al. Mesosubstituted cationic porphyrins as efficient photosensitizers of Gram-
positive and Gram-negative bacteria [J]. J Photochem Photobiol,B:Biol,1996,32.:153—157.

[ 6 ] Bertolini G, Salvato B, DallAcqua M, et al. Hematoporphyrin sensitized photoactivation of Streptococcus faecalis[]].
Photochem Photobiol ,1984,39:811—816.

[ 7 ] Lichtenthaler H. Chlorophylls and carotenoids[]J]. Methods Enzymol,1987,148:350—382.

[ 8 1 Brown S B. Houghton J D, Hendry G A F. Chlorophylls [M]. Boca Raton: CRC Press,1991. 465—482.

[9] . [D]. : ,2002.

[10] Malik Z, Ladan L. Nitzan Y. The bactericidal activity of a deuteroporphyrin-hemin mixture on Gram-positive bacteria

[J]. J Photochem Photobiol.B:Biol,1990,6:419—430.



