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Abstract Diacetylhematoporphyrin-mitomycin C conjugate 
( diAc-Hp-MMC ) ( 1 ) prepared by a condensation of diacetylhemato- 
porphyrin with MMC in the presence of N,  N- dimethylaminopyridine and 
dicyclohexylcarbodiimide, and two of the pyridocarbazole derivatives (8) 
and ( 9 ) were provided for sonodynamic compounds and these wmpo- 
unds were found to show excellent cell-killing effect, comparing to those 
of the known sonodynamc compound hematoporphyrin, Hp 2HC1 ( 2). Di- 
Ac-Hp ( 3 ), Hp-Co ( 4). Hp-Fe (5 ), Acrinol ( 6 )and MMC ( 7 ). 

Hematoporphyrin (Hp) has been known to show antitumor effect owing to selective accumulation to 
malignant tumor and an ability to generate locally singlet oxygen under visible light irradiati~n. '-~ 
Application of this photodynamic therapy has been limited to a surface treatment of a living tissue 
because of a poor ability of penetration of visible light. To overcome this problem, new method 
utilizing cavitation induced by ultrasound, sonodynamic therapy has several merits in terms of strong 
ability of penetration of the ultrasound to tissue and accurate focus on target region. It is known that 
use of Hp in sonodynamic study has showed remarkable antitumor effect by generating singlet 
oxygen, cell oxidizing agent, as well as its effect under visible light.5-8 In this context , we have 
chosen several compounds such as diacetylhematoporphyrin-mitomycin C conjugate (diAc-Hp- 
MMC) ( 1 )9 and two of the pyridocarbazole derivatives ( 8 and 9 )lo as the candidates for 
sonodynamic compounds and their antitumor effectson Sarcoma 180 were compared with those of 
Hp-Co( 4 1 H p F e  complexes ( 5  ),11 acrinol ( 6), MMC ( 7), Hp ( 2 ) and Hp-diAc ( 3) under various 
ranges of the ultrasound power induced from the ultrasound irradiation system as shown in Figure 1 
and the results were shown in Figure 2.13 As found in Figure 2, both diAc-Hp-MMC ( 1 ) and 
pyridocarbazole derivatives ( 8 and 9 ) showed cell-killing effect ( 20 %for 1.30 % for 8 and 25 % 
for 9 ) under 2.5 w, whereas the other wmpounds ( 2.3, 4, 5.6 and 7 ) did not show any effect. As 
the power is increased, cell-killing effect became stronger as their cell- killing rates being 58 %for  l, 
65 % for 8 and 70 % for 9 under 3.0 w, while 27-50 % for other compounds, respectively. Cell- 
killing rates were increased up to 72 % under 3.5 w for all of the wmpounds. It is worth while to 
describe that the compounds ( 1,8 and 9 ) showed remarkable cell-killing effect even in a lower 
ultrasound intensity. These results suggest that compounds ( 1 , 8 and 9 ) effectively absorb 
ultrasonic energy and generate activated oxygen14 which expresses'cell-killing effect as well as that 
of Hp derivatives in photodynamic therapy. Allowing for the side effect of ultrasound to living body 
in  sonodynamic therapy, high susceptibility of sonodynamic compounds to ultrasound power is 
important since prolong and high power irradiation of ultrasound result in indiscriminate collapse of 
normal cells and malignant ceK6 Enhancement of sonodynamic effect under ultrasound irradiation 
with the compounds ( l, 8 and 9 ) which were developed by us indicates that these compounds can 
be useful not only for the therapy of the superficial tumors, but also nonsupeficial tumors. 
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Figure 1 . in vitro lnsonation System 
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4; HpCo 5; HpFe  6; Acrinoi 7; MMC 8; Pyridocarbazole-1 
9; Pyridocarbazole-2 

( All of the tested compounds were dissolved In 1YoDMSO-PBS ) 

Figure 2. Effects of Ultrasound with all of the Tested 
Compounds on Isolated Sarcoma180 Cells 
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