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Photodynamic effect of metal chlorin chelates

Taichi Ismizaki", Mieko KawAMURA"

Tatsuo Ipo?, Shuichi KiMura®’
1)Depa,rtment of Food Chemistry, and

2) Cyclotron Radioisotope Center, Tohoku University

The mechanism of photodynamic action and application for tumor diagonosis of pheophorbide (Pheo)
derivatives have been investigated in our laboratoryl‘z). Chlorin (Chl), which has a hydrophilic proper-
ty, is more suitable for photodynamic therapy than pheophorbide, because aqcumulation of Chl in normal
tissues was very low®®. And we probed that 8y -labeled Chl is useful as a tumor diagnostic agent for
positron cT®.

In this experiment, the cell-killing effect and hemolysis of new metal Chl chelates (Fe-Chi, Co-Chl,
Ni-Chl, Zn-Chl) were studied. The cell-killing effect and hemolysis of metal Chl chelates under irradia-
tion is much lower than free Chl. Fe-Chl have hemolysis action without irradiation. We suggested that

the mechanism of hemolysis by Fe-Chl is the oxidation of substrates of cell membrane.
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VAU 400 14.92x10*
Fe-7 11 v 398 3.60x10*
Co-zuy 422 1.28%10*
Ni-z a1y v 406 2.00%10*
Zn-z 0y v 404 6.23%x10*
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Table 2. Cell-killing effect of metallo-Chlorin e6Na on FM3A tumor cell in vitro

Cell-killing( %)

Time Chl Fe-Chl Co-Chl Ni-Chl Zn-Chl
0 min 0.00+0.00 0.72+0.41 0.23+0.23 0.35+0.26 0.43+0.25
5 min 7.09+1.95 6.01+1.39 2.65+1.08 2.93+1.05 5.74+1.63
10min 40.40+5.79 3.91+0.98* 3.82+1.05* 3.22+0.89* 13.66+0.27**
20min 61.22+3.78 3.69-+1.59* 2.52+0.78* 6.30+1.26* 17.91+0.26*
30min 71.90+5.26 8.38+2.96* 2.64+0.56* 10.90+2.21* 22.30+5.18*
Irradiation was performed at 10000 lux.
Each value is a mean£SE of 8 samples.
Significantly different from Chl group. (*p<<0.001, **0.01)

Table 3. Photodynamic effect of metallo~Chlorin e6Na on red blood cell in vitro

Photohemolysis( % )

Time Chl Fe-Chl Co-Chl Ni-Chl Zn-Chl
0 min 0.26+0.13 2.27+0.23* 0.11+0.07 0.24+0.05 0.44+0.25
5 min 3.70+0.73 5.83+0.55 1.544+0.48%*  2.35+0.30 8.27+1.35
10min 34.70+7.93 5.90+0.39%*  2.23+0.45*™*  1.61+0.08**  13.62+0.57%*
Z20min 92.02+0.86 4.33+0.23* 1.76+0.24* 3.42+0.09* 19.91+0.06*
30min 86.01+1.58 5.764+0.13* 6.3440.82* 8.01+0.90* 36.90+1.39*
Irradiation was performed at 10000 lux.
Each value is a mean+SE of 8 samples.
Significantly different from Chl group. (*p<0.001, **p<0.05)

Table 4. The effect of Fe-Chl on RBC membrane

Group TBA value (nmol/mg)
Control 0.803+0.06

Chl 0.883+0.04
Fe-Chl 1.24740.06*

Addition ; 160nmol/ml

Each valne is mean2SE of 4 samples.

Significantly different from Chl
group. (*p<<0.001)
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