
Supplement 4. Overview of the analysed animal-based studies 

Reference 
in paper 

Cancer Year  Animal Intervention Endpoint Outcome Finding 

[68] Breast cancer 2011 Rats Carcinogen to induce cancer + 
lycopene +/- genistein 
supplementation for 20 weeks 

Cancer incidence, tumour mass 
and volume 

Positive 70% reduction of mammary cancer incidence by lycopene and 40% 
by genistein + lycopene; 48% and 67% reduction of tumour weight, 
respectively; and 18% and 65% mean tumour volumes, respectively 

[69] Colon cancer 2012 Mice Lycopene–fish oil 
supplementation 

Tumour growth and 
progression 

Positive Lycopene and fish oil synergistically inhibited the growth of colon 
cancer in tumour-bearing mice. Underlying mechanism of 
prevention: ↑ expression of p21(cip1/waf1) and p27(kip1) (cell 
cycle inhibitors); inhibition of cell division: ↓ of PCNA, β-catenin, 
cyclin D1 and C-myc proteins; inhibition of progression: ↓ MMP-7, 
MMP-9, COX-2 and PGE2 

[63] Colon cancer 2011 Mice Lycopene supplementation for 
5 weeks 
 

Growth and progression of 
colorectal cancer 

Positive Lycopene could act as a chemopreventive agent against the growth 
and progression of colorectal cancer. 

[81] Oesophageal 
cancer 

2020 Rats Normal diets containing 
different concentrations of 
lycopene for 25 weeks 

Incidence of cancer and 
antioxidant activity  

Positive The incidence of tumours in the rats treated with lycopene was 
significantly lower than in the controls. The study confirmed the 
possible anti-inflammatory and pro-apoptotic mechanisms. 

[73] Gastric cancer 2013 Rats Carcinogen to induce cancer + 
lycopene supplementation (at 
increasing doses) for 26 weeks 

Expression of oxidative stress 
markers 

Positive Lycopene may play an important role in protecting against oxidative 
stress and gastric carcinogenesis by enhancing antioxidant enzyme 
activities and immunity activities. 

[83] Gastric cancer  2011 Rats Carcinogen to induce cancer + 
lycopene supplementation at 
different doses for 21 weeks 

Expression of oxidative injury 
and immunity activities 

Positive Lycopene upregulated the redox status and immunity activities and 
finally decreased the risk of gastric cancer. 

[93] Gastric cancer 2005 Rats Lycopene +/- S-allylcysteine +/- 
carcinogen 

Incidence of gastric cancer, 
redox status markers 

Positive S-allylcysteine and lycopene significantly suppressed the 
development of gastric cancer, but the supplements given in 
combination were more effective. 

[71] Gastric cancer 2002 Rats Lycopene +/- carcinogen Incidence of gastric cancer, 
redox status markers 

Positive Lycopene may exert inhibitory effects by modulating the oxidant 
and antioxidant status in the gastric mucosa. 

[72] Gastric cancer 2006 Ferrets Lycopene at low and high 
doses +/- carcinogen  

Changes in protein levels of cell 
proliferation and apoptosis 
markers 

Positive Lycopene may prevent smoke exposure-induced cell proliferation 
and apoptosis in the gastric mucosa. 

[60] Hepatocellula
r cancer (HCC) 

2001 Rats Lycopene supplementation for 
70 weeks 

Volume of HCC; concentration 
of copper, iron and zinc; 
expression of GST-P (a marker 
for preneoplastic or neoplastic 
lesions in chemical 
hepatocarcinogenesis) 

Negative Long-term administration of lycopene did not reduce the risk of 
hepatocarcinogenesis. 



[88] HCC 2015 Mice Lycopene supplementation for 
12 weeks +/- carcinogen 

Incidence of HCC; levels of 
hypoxia, angiogenesis and 
metastatic markers 

Positive Lycopene supplementation may counteract HCC progression and/or 
protect against disease onset. 

[62] HCC 2008 Mice Lycopene supplementation at 
low and high doses for 12 
weeks 

Incidence of metastases  
 

Positive Lycopene supplementation reduces tumour metastasis and suggests 
that such an action is associated with attenuation of tumour 
invasion, proliferation and angiogenesis. 

[57] Lung and 
hepatocellular 
cancer 

2016 Ferrets Carcinogen to induce cancer + 
lycopene supplementation 
(two doses) for 26 weeks 

Incidence of cancers and 
mortality 

Positive Lycopene could provide potential benefits against smoke 
carcinogen-induced pulmonary and hepatic cancers. 

[85] Lung cancer 2000 Mice Carcinogen to induce cancer 
+/- lycopene supplementation 
(at two doses) for 21 weeks 

Incidence of lung cancer Positive Lycopene may have potential as a chemopreventive agent against 
carcinogenesis in the male lung. 

[79] Lung cancer 2019 Mice Anti-mouse PD-1 antibodies 3 
days apart for 4 times, and 
daily lycopene  

Influence of lycopene on the 
effect of anti-PD-1 treatment 
on lung cancer 

Positive Lycopene could be used as a potential adjuvant drug to 
synergistically improve the efficiency of anti-PD-1 therapy. 

[80]  Lung cancer 2006 Mice Lycopene–D-arginine 
supplementation 

Incidence of lung cancer Positive Post-treatment with lycopene and D-arginine prevented lung cancer 
in animals. 

[91] Lung cancer 2003 Ferrets Lycopene supplementation at 
low and high doses for 9 weeks 

Incidence of lung cancer, levels 
of proliferation and apoptosis 
markers 

Positive IGFBP-3 upregulation and BAD phosphorylation downregulation, 
which promote apoptosis and inhibit cell proliferation, may mediate 
the protective effects of lycopene against smoke-induced lung 
carcinogenesis in ferrets. 

[94] Ovarian 
cancer 

2018 Hens Lycopene supplementation (at 
two doses) for 12 months 

Incidence of ovarian cancer, 
levels of oxidative stress 
markers and molecular mode 
of action 

Positive Lycopene has potential in the chemoprevention of ovarian cancer 
through antioxidant and anti-inflammatory mechanisms. 

[39] Prostate 
cancer 

2020 Mice (1) Lycopene-rich diet from the 
beginning or starting after 
castration 
(2) Lycopene supplementation 
+/- lycopene-rich diet 

Incidence and growth of 
castration-resistant prostate 
cancer  

Negative Tomato components had no significant impact on the emergence of 
castrate-resistant prostate cancer. 

[15] Prostate 
cancer 

2010 Mice Lycopene-rich diet or lycopene 
supplementation for 20 weeks 

Incidence of prostate cancer, 
levels of IGF-I and IGF-binding 
protein-3, mean oxidative DNA 
damage 

Positive Lycopene supplementation (in contrast to lycopene-rich diet, such 
as tomato paste) plays a chemopreventive role in prostate cancer 
through oxidative DNA damage reduction. 

[36] Prostate 
cancer 

2004 Rats Lycopene–vitamin E 
supplementation for 4 weeks 

Tumour volume, lycopene 
serum levels and molecular 
mode of action  

Positive Lycopene and vitamin E contribute to prostate cancer risk reduction 
by interfering with internal autocrine or paracrine loops of sex 
steroid hormone and growth factor activation/synthesis and 
signalling in the prostate. 

[16] Prostate 
cancer 

2015 Mice Low lycopene-containing 
tomato powder diet 

Incidence of prostate cancer Negative A low-lycopene tomato powder intervention failed to reduce 
carcinogenesis. 



[28] Prostate 
cancer 

2006 Mice Lycopene +/- vitamin E 
supplementation daily 

Tumour growth and prostate-
specific antigen levels 

Inconclusive Lycopene alone did not reduce the tumour volume, but combined 
with vitamin E, it reduced the growth of prostate tumours by 73% 
and increased the median survival time by 40%. 

[22] Prostate 
cancer 

2005 Mice Lycopene supplementation (at 
two doses) for 8 weeks 

Tumour growth Positive Lycopene may inhibit the growth specifically of androgen-
independent prostate cancers. 

[56] Prostate 
cancer 

2011 
 

Mice Lycopene +/- docetaxel (at two 
doses) 
 

Cell proliferation and apoptosis 
 

Positive Docetaxel + lycopene supplement resulted in increases in apoptotic 
cells approximately 98% and 392% more than those resulting from 
docetaxel and lycopene supplements alone, respectively. 

[14] Prostate 
cancer 

2003 Rats Lycopene-rich diet or lycopene 
supplementation + carcinogen 

Prostate cancer-specific 
mortality, prostate cancer-free 
survival 

Positive Consumption of tomato powder but not lycopene inhibited prostate 
carcinogenesis, suggesting that tomato products contain 
compounds in addition to lycopene that modify prostate 
carcinogenesis. 

[54] Prostate 
cancer 

2007 Rats Lycopene-rich diet or lycopene 
supplementation 

Lycopene-rich diet or lycopene 
supplementation 

Positive Lycopene in low and high doses insignificantly reduced the tumour 
weights by 7% and 18%, respectively, whereas tomato reduced the 
tumour weight by 34% (p < 0.05). 

[35] Prostate 
cancer 

2001 Rats Incidence of prostate cancer 
 

Lycopene or curcumin and 
carcinogen 
 

Negative Neither lycopene nor curcumin can consistently prevent rat prostate 
carcinogenesis. 
 

[27] Prostate 
cancer 

2011 Mice Cancer growth 
 

Low or high dose of lycopene 
(4 and 16 mg/kg) and a single 
dose of β-carotene (16 mg/kg) 
twice a week for 7 weeks 

Positive Both lycopene and β-carotene strongly inhibited tumour growth. 

[34] Prostate 
cancer 

2004 Mice Incidence of prostate cancer 
 

Vitamin E, selenium and 
lycopene 
 

Positive Treatment of animals with the antioxidants resulted in a fourfold 
reduction in the incidence of prostate cancer compared with the 
untreated animals. 
 

[58] Renal cell 
cancer 

2015 Rats Lycopene supplementation (at 
two doses) for 18 months 

Incidence of renal cell cancer Positive Dietary supplementation with lycopene attenuates the development 
of renal cell cancers. 

[86] skin cancers 2018 Mice Lycopene supplementation for 
5 days 
 

Type B ultraviolet (UVB) 
radiation-induced 
carcinogenesis and modulation 
of mTORC2/AKT/FOXO3a 
signalling pathway 

Positive The mTORc2/AKT/FOXO3A axis plays a critical role in the anti-
proliferative and pro-apoptotic effects of lycopene in UVB-induced 
photocarcinogenesis. 
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