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Letter to the Editor NOT referring to a recent journal article

Chemoprevention of Human Prostate Cancer
by Green Tea Catechins: Two Years Later.
A Follow-up Update

Prostate cancer (CaP) progresses slowly and clinical
is usually diagnosed in very elderly men. Delaying
disease onset by a few years would reduce inci-
dence, which makes it an ideal target for chemo-
prevention strategies. We and others showed that
both Green Tea Catechin (GTC) and EGCG possess
anti-tumour activity in vitro, as well as in vivo in the
TRAMP mouse model [1,2]. We suggested that
administration of GTCs might be beneficial in the
early stages of cell transformation but not later,
when cancer had already developed.

We performed a clinical trial in 60 volunteers
bearing HGPIN, the main pre-malignant lesion of
CaP, to assess the efficacy of GTCs for chemopre-
vention, as published [3]. Volunteers consumed
GTCs (600 mg per day tid) or placebo for 1 year.
Subjects received two follow-up saturation biop-
sies [4], at 6 months and one year. Only 1 tumour
was diagnosed in the GTCs-arm (incidence: 3%),
while 9 cancers were found in the placebo-arm
(incidence: 30%); no related adverse effects were
reported.

Was CaP progression prevented definitively or
simply delayed during treatment? We performed
another round of prostate mapping in a subset of
these patients. The mean follow-up from the end
of GTCs dosing was 23.3 months for placebo-arm
(range: 12–30) and 19.1 months for GTCs-arm
(range: 12–30). Only 9 from the placebo-arm and
13 from the GTCs-arm underwent this third
prostate mapping. Despite the high drop–out rate
(57% and 55%, respectively), the two arms
remained balanced and large enough for statistical
analysis.

Figure 1 shows a Kaplan-Meier plot of study data.
Three further cancer diagnoses appeared during

follow-up, two in the placebo arm and one in the
GTCs-arm. The final difference in cancer prevalence
is highly significant ( p < 0.01) by x2 test analysis.
These results suggest that the inhibition of prostate
cancer progression achieved in these subjects
after one year of GTCs administration was long-
lasting. The early emergence of benefit observed at
6 months suggests a treatment effect on early
lesions. Overall, treatment with GTCs led to an
almost 80% reduction in CaP diagnosis, from 53% to
11%, suggesting that an important decrease of
sanitary costs related to this disease could be
achieved [5].

This chemoprevention approach in high risk
patients would fulfil a significant therapeutic and
social need, thus opening a new scenario for a novel
and effective clinical approach for CaP. A larger
confirmatory trial of these results is currently
underway (Kumar N. et al, Moffitt Cancer Centre,
Tampa Fl, USA; personal communication).
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Fig. 1 – Kaplan-Meier analysis of final result showing the

prevalence of prostate cancer at 6- and 12-mo check

(previous study) as well as 2 years later following

suspension of GTC administration (follow-up study).
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Abstract 

Inflammation is commonly characterized as a defensive and protective reaction of the body to 
various exogenous or endogenous stimuli, which aims to maintain the body health. Punica 
granatum (pomegranate) and its constituent ellagic acid (EA) are recently more taken into 
accounts since their promising pharmacological effects. Therefore, we aimed to obtain a 
comprehensive review regarding antiinflammatory, anticancer, and antioxidant activities of 
both pomegranate and EA and their possible involved mechanisms. In the procedure, 
scientific databases, including Web of Science, PubMed, Scopus, and Google Scholar, were 
searched in the English language, until the end of January 2019. Pomegranate belonging to 
the Punicaceae has been used for medical purposes from ancient and in different cultures. 
Several studies have also supported that EA is the major active compound of pomegranate 
and possesses antimutagenic, antiinflammatory, antifibrosis, anticancer, and antiaging 
properties. It has been suggested that pomegranate and EA possess promising 
immunomodulatory effects in preclinical models as well as human studies through regulation 
of the T-cell function and suppressing humoral immunity. Hopefully, we wish that this review 
and information could be helpful for designing further experiments to investigate the 
potential protective effects of pomegranate and EA 
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Abstract
Background: Formononetin is an O-methylated isoflavone isolated from the root of Astragalus 
membranaceus. It has already been reported that formononetin could inhibit cell proliferation 
and induce cell apoptosis in several cancers, including prostate cancer. This study aimed to 
further investigate whether cell cycle arrest is involved in formononetin-mediated antitumor 
effect in human prostate cancer cells, along with the underlying molecular mechanism. 
Methods: Human prostate cancer cells PC-3 and DU145 were respectively treated with various 
concentrations of formononetin. The inhibitory effect of formononetin on proliferation of 
prostate cancer cells was determined using MTT assays and flow cytometry. Next, formononetin-
induced alterations in cyclin D1, CDK4 and Akt expression in PC-3 cells were detected by 
real-time PCR and western blot. Results: Formononetin dose-dependently inhibited prostate 
cancer cell proliferation via the induction of cell cycle arrest at G0/G1 phase in vitro, which 
was more evident in PC-3 cells. Meanwhile, concomitant with reduced phosphorylation of 
Akt in PC-3 cells, formononetin remarkably downregulated expression levels of cyclin D1 and 
CDK4 in a dose-dependent manner. More interestingly, in the in vivo studies, formononetin 
showed a noticeable inhibition of tumor growth in recipient mice. Conclusion: Formononetin 
could exhibit inhibitory activity against human prostate cancer cells in vivo and in vitro, 
which is associated with G1 cell cycle arrest by inactivation of Akt/cyclin D1/CDK4. Therefore, 
formononetin may be used as a candidate agent for clinical treatment of prostate cancer in 
the future.
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membranaceus. It has already been reported that formononetin could inhibit cell proliferation 
and induce cell apoptosis in several cancers, including prostate cancer. This study aimed to 
further investigate whether cell cycle arrest is involved in formononetin-mediated antitumor 
effect in human prostate cancer cells, along with the underlying molecular mechanism. 
Methods: Human prostate cancer cells PC-3 and DU145 were respectively treated with various 
concentrations of formononetin. The inhibitory effect of formononetin on proliferation of 
prostate cancer cells was determined using MTT assays and flow cytometry. Next, formononetin-
induced alterations in cyclin D1, CDK4 and Akt expression in PC-3 cells were detected by 
real-time PCR and western blot. Results: Formononetin dose-dependently inhibited prostate 
cancer cell proliferation via the induction of cell cycle arrest at G0/G1 phase in vitro, which 
was more evident in PC-3 cells. Meanwhile, concomitant with reduced phosphorylation of 
Akt in PC-3 cells, formononetin remarkably downregulated expression levels of cyclin D1 and 
CDK4 in a dose-dependent manner. More interestingly, in the in vivo studies, formononetin 
showed a noticeable inhibition of tumor growth in recipient mice. Conclusion: Formononetin 
could exhibit inhibitory activity against human prostate cancer cells in vivo and in vitro, 
which is associated with G1 cell cycle arrest by inactivation of Akt/cyclin D1/CDK4. Therefore, 
formononetin may be used as a candidate agent for clinical treatment of prostate cancer in 
the future.
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Abstract 

Lycium barbarum polysaccharides (LBPs) are important functional constituents in red-colored fruits 
of L. barbarum (Guo Qi Zi, a well-known traditional Chinese medicinal plant commonly known as 
Goji berry or wolfberry). The influence of LBP on human prostate cancer cells was systematically 
investigated in vitro and in vivo. The in vitro effects of LBP on two cell lines (PC-3 and DU-145) 
were examined by using trypan blue exclusion staining, single-cell gel electrophoresis, flow 
cytometry, terminal dUTP nick-end labeling assay, and immunohistochemical assay (assessment of 
Bcl-2 and Bax expression). The in vivo effect of LBP on PC-3 cells was assessed in the nude mouse 
xenograft tumor model. The in vitro results showed that LBP can dose- and time-dependently 
inhibit the growth of both PC-3 and DU-145 cells. LBP caused the breakage of DNA strands of PC-3 
and DU-145 cells; the tail frequency and tail length were significantly higher than that of control 
cells. LBP also markedly induced PC-3 and DU-145 cell apoptosis, with the highest apoptosis rates 
at 41.5% and 35.5%, respectively. The ratio of Bcl-2/Bax protein expression following LBP 
treatments decreased significantly with a dose-effect relationship, which suggested that LBP can 
regulate the expression of Bcl-2 and Bax to induce apoptosis of PC-3 and DU-145 cells. The in vivo 
experimental results indicate that LBP might significantly inhibit PC-3 tumor growth in nude mice. 
Both the tumor volume and weight of the LBP treatment group were significantly lower than those 
of the control group. 
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Abstract 

Background: Prostate cancer (PCa) is the fifth leading cause of cancer-related deaths worldwide. 
Many epidemiological studies have investigated the association between prostate cancer and 
lycopene, however, results have been inconsistent. This study aims to determine the impact of 
dietary and circulating concentrations of lycopene on PCa risk and to investigate potential dose-
response associations. 

Methods: We conducted a systematic review and dose-response meta-analysis for the for the 
association between dietary and circulating lycopene and PCa risk. Eligible studies were published 
before 1 December 2016 and were identified from PubMed, Web of Science and the Cochrane 
Library. We estimated pooled relative risk ratios (RR) and 95% confidence intervals (CI) using 
random and fixed effects models. Linear and nonlinear dose-response relationships were also 
evaluated for PCa risk. 

Results: Forty-two studies were included in the analysis, which included 43 851 cases of PCa 
reported from 692 012 participants. Both dietary intake (RR=0.88, 95% CI: 0.78-0.98, P=0.017) and 
circulating concentrations (RR=0.88, 95% CI: 0.79-0.98, P=0.019) of lycopene were significantly 
associated with reduced PCa risk. Sensitivity analyses within the dose-response analysis further 
revealed a significant linear dose-response for dietary lycopene and PCa risk such that PCa 
decreased by 1% for every additional 2 mg of lycopene consumed (P=0.026). Additionally, PCa risk 
decreased by 3.5 to 3.6% for each additional 10 μgdl-1 of circulating lycopene in the linear and 
nonlinear models respectively (plinear=0.004, pnonlinear=0.006). While there were no associations 
between lycopene and advanced PCa, there was a trend for protection against PCa aggressiveness 
(RR=0.74, 95% CI: 0.55-1.00, P=0.052). 

Conclusions: Our data demonstrate that higher dietary and circulating lycopene concentrations 
are inversely associated with PCa risk. This was accompanied by dose-response relationships for 
dietary and circulating lycopene. However, lycopene was not associated with a reduced risk of 
advanced PCa. Further studies are required to determine the mechanisms underlying these 
associations. 
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Abstract 

Objective: To evaluate the relationship between cruciferous vegetables intake and risk of prostate 
cancer. 

Methods: A systematic literature search up to June 2011 was carried out in PubMed, and the 
references of retrieved articles were screened. The summary relative risks with 95% confidence 
interval for the highest versus the lowest intake of cruciferous vegetables were calculated. 
Heterogeneity and publication bias were also evaluated. 

Results: Seven cohort and six population-based case-control studies met the inclusion criteria of 
the meta-analysis. A significantly decreased prostate cancer risk was observed overall in the 
cruciferous vegetables intake group (relative risks = 0.90; 95% confidence interval 0.85-0.96) and 
the subgroup of case-control studies (relative risks = 0.79; 95% confidence interval 0.69-0.89), but 
not in cohort studies (relative risks = 0.95; 95% confidence interval 0.88-1.02). No heterogeneity 
and publication bias were detected across studies. 

Conclusion: Cruciferous vegetables intake is related to the decreased risk of prostate cancer. 
Because of the limited number of studies, further prospective studies are needed to explore the 
protective effect of cruciferous vegetables on prostate cancer. 

© 2011 The Japanese Urological Association. 
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