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Fig. 1 AFM images of Dose-dependent response of S aureus to
HMME irradiated by visible light (power density 200 mW/cm?) for 30
min. Cells were in 0 ug/mL (A), 25 ug/mL HMME (B), 50 pg/mL
HMME (E) ( Topography mode); Fig C,D,G was the height profiles
along lines in A, B,F respectively, and Fwas the enlarged image of
square frame in E( error signal mode).With the increasing concentra-
tion of HMME, the height and average roughness of the cell were all
reduced a lot. The control cells surface was smooth (Fig A,C)and
there were many splashes in the surface of the cells reacted with
HMME(Fig E,F, black arrows in F showed). Scanning area: A. 10
um? B. 5 um?, E. 2 um?, F. 500 nm?,
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Fig. 2 AFM images of Dose-dependent response of E.coli to HMME. Cells were in 0 ug/mL LHMME (A), 150 ug/mL HMME(E) ;
B,F was the ultrastructure image of square frame in A,E; Fig C,D,G,H were the height profiles along the lines in A,B,E,F respectively.
The average height of the cell decreased from 389 nm(Fig C) to 318nm (Fig G) and the cell membrane height decreased from 45 nm(Fig
D) to 20nm(Fig H). The membrane of control cells was smooth (Fig D) and cells reacted with HMME was ruptured into many pieces
(black arrows in F showed). Scanning area: A. 6um?, B,F. 500nm?, E. 3 um®.
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Observation of bacteria photodynamic inactivation induced by hematopor ph-
vrin monomethyl ether by atomic force microscope

Hua Jin!, Hongxia Zhao™?, Yaging Ren®, Yangzhe Wu?, Jiye Cai*"
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Abstract: [Objective] To study the photodynamic inactivation of Gram-positive bacteria Saphylococcus aureus and
Gram-negative bacteria Escherichia coli by hematoporyrin monomethyl ether. [M ethods] Bacteria incubated with differ-
ent concentrations of hematoporyrin monomethyl ether (HMME) and then irradiated with visual light for 30minutes, bac-
teria inactivation efficiency was detected with the reduction of colony unit, and morphological changes were observed
with atomic force microscope (AFM). [Results] Results indicated that 90% of Saphylococcus aureus was photoinacti-
vated by illumination with visible light for 30 min (power density 200 mW/cm?) in the presence of 50 pg/mL HMME. The
bacteria killing efficiency to Saphylococcus aureus with light irradiation was much obvious than that in dark at the same
concentration of HMME, although without noticeable damage to E. coli with illumination or in dark. AFM ultrastructure
images showed that the cells surface of photodynamic inactivated bacteria was all damaged seriously without the leakage
of cell contents. [Conclusion] We concluded that the attacked sites to bacteria cells by hematoporyrin monomethyl ether
were bacteria membrane structure. Atomic force microscopy provides us a visual technique to study the mechanism of
bacteria reacted with photosensitizers.

K eywords: hematoporyrin monomethyl ether; Saphylococcus aureus; Escherichia coli; photodynamic therapy; atomic force
microscopy
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