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Summary The photosensitizing properties of m-tetrahydroxyphenylchlorin (mTHPC) and polyethylene glycol-derivatized mTHPC (pegylated
mTHPC) were compared in nude mice bearing human malignant mesothelioma, squamous cell carcinoma and adenocarcinoma xenografts.
Laser light (20 J/cm2) at 652 nm was delivered to the tumour (surface irradiance) and to an equal-sized area of the hind leg of the animals
after i.p. administration of 0.1 mg/kg body weight mTHPC and an equimolar dose of pegylated mTHPC, respectively. The extent of tumour
necrosis and normal tissue injury was assessed by histology. Both mTHPC and pegylated mTHPC catalyse photosensitized necrosis in
mesothelioma xenografts at drug-light intervals of 1–4 days. The onset of action of pegylated mTHPC seemed slower but significantly
exceeds that of mTHPC by days 3 and 4 with the greatest difference being noted at day 4. Pegylated mTHPC also induced significantly larger
photonecrosis than mTHPC in squamous cell xenografts but not in adenocarcinoma at day 4, where mTHPC showed greatest activity. The
degree of necrosis induced by pegylated mTHPC was the same for all three xenografts. mTHPC led to necrosis of skin and underlying muscle
at a drug-light interval of 1 day but minor histological changes only at drug-light intervals from 2–4 days. In contrast, pegylated mTHPC did not
result in histologically detectable changes in normal tissues under the same treatment conditions at any drug-light interval assessed. In this
study, pegylated mTHPC had advantages as a photosensitizer compared to mTHPC.

Tissue concentrations of mTHPC and pegylated mTHPC were measured by high-performance liquid chromatography in non-irradiated
animals 4 days after administration. There was no significant difference in tumour uptake between the two sensitizers in mesothelioma,
adenocarcinoma and squamous cell carcinoma xenografts. Tissue concentration measurements were of limited use for predicting
photosensitization in this model.
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Assessment of tumour and normal tissue injury
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Table 1 Extent of photosensitized tumour necrosis and normal tissue alterations for mTHPCa and pegylated mTHPCb on
mesothelioma xenografts

Tumour-free tissue (mm ± 1 SD) Tumour (mm2 ± 1 SD)

Drug-light mTHPC Pegylated mTHPC Pegylated
interval (days) mTHPC mTHPC

1 2.6 ± 0.6 0 43.4 ± 32.8 37.2 ± 33.1
2 0.1 0 38.5 ± 28.2 55.9 ± 32.2
3 0.1 0 36.9 ± 16.6 53.4 ± 9.6
4 0.1 0 39.3 ± 27.3 86.3 ± 25.1

a0.1 mg/kg mTHPC, light dose 20 J/cm2. bThe dose of pegylated mTHPC was equimolar to 0.1 mg/kg mTHPC; light dose 20 J/cm2.

A B

Figure 1 Histological assessment of skin and underlying muscle of the hind leg of untreated animals (A), and after PDT with pegylated mTHPC equimolar
dosed to 0.1 mg/kg mTHPC, 20 J/cm2 and a drug-light interval of 1 day without obvious alterations except depletion of hair follicles assessment 72 h after
irradiation (haematoxylin & eosin, bar = 0.2 mm), (B)
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Photosensitizing effects on tumour free tissue (Table 1)
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Figure 2 Histological assessment of xenografts of non-sensitized, non-
irradiated animals: malignant mesothelioma (A), squamous cell carcinoma
(B) and adenocarcinoma (C), revealing typical small focal-diffuse areas of
spontaneous necrosis (arrows) within otherwise viable tumour (haematoxylin
& eosin, bar = 0.2 mm)

Table 2 Extent of photosensitized tumour necrosis for mTHPCa and
pegylated mTHPCb in human mesothelioma, squamous cell carcinoma and
adenocarcinoma xenografts (mm2 ± 1 SD)

Mesothelioma Squamous cell Adeno-
carcinoma carcinoma

Control 5.0 ± 7.2 6.5 ± 4.7 11.5 ± 7.6
mTHPC 39.3 ± 27.3 19.5 ± 3.8 83.1 ± 37.8

Pegylated
mTHPC 86.3 ± 25.1 58.4 ± 23.3 81.5 ± 23.4

a0.1 mg/kg mTHPC, light dose 20 J/cm2, drug-light interval 4 days. bThe dose
of pegylated mTHPC was equimolar to 0.1 mg/kg mTHPC; light dose
20 J/cm2, drug-light interval 4 days.

A

B

C

Figure 3 Histological assessment of xenografts after PDT with pegylated
mTHPC equimolar dosed to 0.1 mg/kg mTHPC, 20 J/cm2 and a drug-light
interval of 4 days: malignant mesothelioma (A), squamous cell carcinoma (B)
and adenocarcinoma (C), with extensive photosensitized necrosis.
Assessment 72 h after irradiation (haematoxylin & eosin, bar = 0.2 mm)

 

Mesothelioma xenografts (Table 1)
         

       
        


P 
P 
        
     
© Cancer Research Campaign 1999



Comparison of photodynamic effects of mTHPC and pegylated mTHPC 1065

Table 3 Tissue concentration measurements for mTHPCa and pegylated
mTHPCb in the tumour and normal tissues (ng/g tissue, mean ± 1 SD)

mTHPC Pegylated mTHPC

Mesothelioma 0.07 ± 0.06 0.13 ± 0.08
Adenocarcinoma 0.07 ± 0.007 0.19 ± 0.08
Squamous cell carcinoma 0.08 ± 0.02 0.01 ± 0.002

Heart 0.05 ± 0.03 0.41 ± 0.13
Lung 0.07 ± 0.01 0.10 ± 0.01
Liver 0.05 ± 0.01 0.15 ± 0.02
Spleen 0.07 ± 0.01 0.16 ± 0.05
Kidney 0.11 ± 0.02 0.06 ± 0.01
Gut 0.18 ± 0.07 0.16 ± 0.05
Skin 0.07 ± 0.02 0.07 ± 0.03
Muscle 0.01 ± 0.003 0.02 ± 0.01

aAssessment 4 days after i.p. injection of 0.1 mg/kg mTHPC. bAssessment
4 days after i.p. injection of pegylated mTHPC equimolar dosed to 0.1 mg/kg
mTHPC.
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Tissue concentration measurements (Table 3)



       

        

P 

      
      
P P P 
  P        
P 







© Cancer Research Campaign 1999



      
ab
          
         


       

       




 

         
        



        
       

       
       




          
        
 
       


        
     

    
         





 






         


        

          
         

         
British Journal of Cancer (1999) 79(7/8), 1061–1066




J Pharm Pharmacol 47



Br J Cancer 70


Cancer 62


Eur J Cancer 29A


Br J Cancer 45

Photosensitizing
Compounds: Their Chemistry, Biology and Clinical Use


Am J Hosp
Pharm 51



Br J Cancer 69


Rodent Tumor Models in Experimental Cancer Therapy



Lasers Surg Med
14

Semin Oncol21



Arch Otolaryngol Head Neck Surg 120



Int J
Cancer 57



Ann Surg Oncol 1



J Thoracic Cardiovasc Surg 103




Cancer Res 55



Cancer Res 47



Br J Cancer 64



a
Int J Cancer 53



b
Int J Cancer 55



Br J Cancer 68



Ann Thorac Surg 58




Lasers Surg Med 14



1066 H-B Ris et al
       


a

        
         

         


         

b   


        






          



        
  

        







  
         
    
           
           


  

       
      
      



     


         


REFERENCES





Int J Cancer 60



Int J Cancer
59

British Journal of Cancer (1999) 79(7/8), 1061–1066 © Cancer Research Campaign 1999


	Photodynamic therapy with mTHPC and polyethylene glycol-derived mTHPC: a comparative study on human tumour xenografts
	Summary
	Keywords
	MATERIALS AND METHODS
	Tumours and animals
	Drug administration
	Light delivery
	Assessment of tumour and normal tissue injury
	Sensitizer tissue concentration measurements
	mTHPC
	Pegylated mTHPC

	Controls
	Statistical analysis

	RESULTS
	Photosensitizing effects on tumour free tissue (Table 1)
	Photosensitizing effects on malignant xenografts
	Controls
	Mesothelioma xenografts (Table 1)
	Comparison between mesothelioma, squamous cell carcinoma and adenocarcinoma xenografts (Table 2)

	Tissue concentration measurements (Table 3)

	DISCUSSION
	REFERENCES



