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Table 1. Summary of the epithelial response (Histopathological changes) 

Group Type of 

treatment 

No. of 

animals 

Atrophy Hyper- 

plasia 

Hyperortho- 

keratosis 

Hyperpara-

keratosis 

Dysplasia Inflammatory 

exudate 

Lymphocytic 

proliferation 

Submucosal 

fibrosis 

A DMBA 8 + + to ++ + to ++ + + to ++ + to ++ + ++ to +++ 

B DMBA+vitamin E 7 + + + to ++ -- + + + ++ to +++ 

C DMBA+β-carotene 8 + + + to ++ + + + to ++ + ++ to +++ 

D DMBA+lycopene 7 + + to ++ + to ++ + + + + ++ to +++ 

E DMBA+lutein 8 + + to ++ + to ++ + + to ++ + to ++ + ++ to +++ 

F DMBA+mixed 8 + + + to ++ -- + + + ++ to +++ 

+ � mild, ++ = moderate, +++ = marked, ++++ = massive. 

 

Table 2. Summary of the induction of papillomas and tumor 

�marcoscopic and microscopic observations� 

Group Type of treatment No. of 

animals

Papilloma or 

nodules 

Carcinoma  

in situ 

Ulcerated Lesion 

squamous cell 
carcinoma 

Tumor 

A DMBA 8 0.13 ± 0.35�1/8� 0.25 ± 0.46�2/8� 1.25 ± 1.28�6/8� 2.63 ± 3.29�6/8� 

B DMBA+vitamin E 7 0.43 ± 0.53�3/7� 0.29 ± 0.49�2/7� 0.43 ± 1.13�1/7� 1.29 ± 1.89�3/7� 

C DMBA+β-carotene 8 0.50 ± 0.53�4/8� 0.25 ± 0.71�1/8� 0.88 ± 1.36�3/8� 2.25 ± 2.43�7/8� 

D DMBA+lycopene 7 0.29 ± 0.49�2/7� 0.14 ± 0.38�1/7� 0.14 ± 0.38�1/7� 0.86 ± 1.07�4/7� 

E DMBA+lutein 8 0.50 ± 0.76�3/8� 0.38 ± 0.74�2/8� 0.75 ± 0.87�4/8� 2.38 ± 3.25�6/8� 

F DMBA+mixed 8 0.25 ± 0.71�1/8� 0 0.13 ± 0.35�1/8� 0.50 ± 1.07�2/8� 

 

Table 3: Incidence of preneoplastic lesion of Hamster pouch of each group 
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No. of rats with hyperplasia lesions ( % ) Group Type of treatment No. of 

animals 
Simple Papillary Dysplasia 

A DMBA 8 7�88� 2�25� 5�63� 

B DMBA+vitamin E 7 5�71� 0 3�43� 

C DMBA+β-carotene 8 5�63� 0 4�50� 

D DMBA+lycopene 7 5�71� 0 4�57� 

E DMBA+lutein 8 7�88� 1�13� 5�63� 

F DMBA+mixed 8 5�63� 0 2�25� 

 

Table 4. Tumor burden (mm
3
) after 16 weeks of carcinogen application. 

Group Type of treatment No. of 

 animals 

No. of 

tumors 

Mean Tumor Volume Tumor Burden 

A DMBA 8 21 0.41 8.51 ± 1.89 

B DMBA+Vitamin E 7 9 0.05 0.44 ± 0.17 

C DMBA+β-carotene 8 11 0.21 2.29 ± 0.75 

D DMBA+lycopene 7 5 0.76 3.81 ± 2.18 

E DMBA+lutein 8 18 0.11 2.05 ± 0.49 

F DMBA+mixed 8 2 0.08 0.17 ± 0.07 

 

 

 


