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ABSTRCT
Objective  To investigate the liver damage induced by photodynamic therapy (PDT) and provide an experimental basis for PDT treatment for
liver cancers.
Methods 96 nomal mice were divided into 4 groups: PDT goup, laser group, HpD group and control group. The photosensitizer used in
this study was hematoporphyrin derivative (HpD), diluted in 5% glucose and injected into the peritoneal cavity at a dose of 10 mg/ kg body
weight 48 h before light irradiation. The mice were kept from sunlight exposure. After anesthesia the abdomen was opened and the right front
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lobe of the liver was exposed. An argon laser pumped dye laser sy stem was used. The liver surface was directly iradiated by the 630 nm laser
beam at a power of 100 mW for 2 minutes. The spot size was 5 mm in diameter and the energy density was 60 J/ em’. The mice were killed at
1, 24 72 and 120 hours after laser irradiation, respectively. Samples were embedded in pamaffin and HE stained sections were examined under
lightmicroscope . Besdess a 4 6- years old male patient with liver cancer was also induded in this study . He received HpD in a dose of 5
mg/ kg body weight, 1. v. injected 48 h prior to laser irmadiation. Ultrasound-guided liver puncture was performed and optical fibers were insert-
ed into and evenly distibuted in the tumor. The 630 nm laser irmdiation was camied out at a power of 350 mW, energy density of 250 J/ cm®
per each spot. The patient was operated one month later and specimens were taken for histopathological examination.

Results  Animal experiment: Large necwotic areas were observed in livers of mice 24 hours after PDT. There was a clear demarcation between
irradiated and nonirradiated areas cbserved by both gross and microscopic examination. Fibrous proliferation was seen in the surounding tis-
sues 120 hours after PDT. Swelling of hepatocytes was observed at 1 h after laser irradiation alone, but retumed to normal at 72 h after irradia-
tion. No damage to hepatocytes was observed in livers of both HpD alone and control goups. Clinical case: Wide-spread necwtic areas were
present in the PDT iradiated tumor tissue. Nomnal hepatocytes were observed in the nomrirradiated surmunding tissue. There were numemwus
lymphocytes and macrophages infilirating in the surounding areas.

Conclusions Selective and sharply demarcated photodamage to liver tissue can be induced by selective laser irradiation after HpD administra-

tion. It is suggested that photodamage to surrounding nomal tissues can be avoided by carefully controlled laser iradiation during photodynamic

therapy of liver cancers.
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Fig. 1 Mouse liver. 24 h after HpD administration. Nommal appearance of hepatocytes. HE stained. XX 40.
h after PDT. Necrosis of hepatocytes and destmuction of hepatic tissue. Some naked nuclei were also seen. HE stained. < 40.
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Fig. 2 Mouse livers. 24
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Fig.3 Mouse liver. 24 h after laser irradiation alone. Only a few hepatocytes around the needle path were necwtized. The surrounding
hepatocytes preserved their nomal sturcture. HE stained. X 40.  Fig.4 Mouse liver. 24 h after PDT. A dear demarcation is seen between
irradiated and necwtic zone (iight) and surmunding nomriradiated nomal tissue(left). HE stained. X 40. Fig.5 120 h after PDT. Fi-
brous proliferation can be seen at the edge of necrotic, irmdiated area. HE stained. ><40. Fig.6 Sugical specimen of human liver can-
cer, 1 month afier PDT, showing large areas of necwsis. HE stained. XX 40.  Fig. 7 Nomal structure of liver tissue was presewved near
the iradiated necrotic area of liver cancer in the suigical specimen 1 month after PDT. HE stained. X 40.  Fig. 8 Infiliration of numewus

lymphocytes and macrophages was present in surounding liver tissue near irradiated cancer area. 1 month after PDT. HE stained. X 40.
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