Soft fruit phytochemicals reduce
levels of oxidative DNA damage

In cell models of colorectal cancer
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Colorectal Cancer (CRC)

Is the second most common cancer in the
Western world, responsible for ~ 492 000
deaths and 945 000 new cases each year (1)

Involves multiple sequential mutations in key
genes controlling cell functions including
proliferation and apoptosis (2)

Initiation of CRC may be due to oxidative
DNA damage causing permanent sequence
changes (3)
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e 4 Berries were chosen for their differences
in phytochemical profile

Figure 1: Phytochemical profile of selected berries
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In vitro digestion:
Homogenisation of berries

Gastric digestion: pH 2 at =
37°C for 2 hrs with pepsin__ ”

Pancreatic digestion: e A
Diffusion of bicarbonate -
to raise pH to 7.5 at = :
37°C over 2 hrs with
pancreatin and bile salts \
Stabilization by LAY -
acidification to pH 2 and -
removal of bile salts by solid phase extraction

Analysis of polyphenol composition by LC-MS
performed before and after “digestion”

Single Cell Gel Electrophoresis (Comet) Assay

e The anti-genotoxic potential of the
colon-available berry extract was assessed
using the Comet assay (% tail DNA)

e HT29 colon adenocarcinoma cells were
pre-incubated with extract for 24 hr:

e 0, 1.56, 3.125, 6.25, 12.5, 25 & 50ug/ml
gallic acid equivalents (GAE)

® 75pM H,0, challenge for 5 min on ice

Figure 2: Comet assay - DNA migration is proportional to the
number of single strand DNA breaks

Statistical Analysis

e Results expressed as mean of 3
independent experiments. One way
ANOVA, Dunnett’s T and T-3, and 4-way
Bonferroni comparisons were performed.
Significance was accepted at p < 0.05

CRC risk is related to a typical Western diet -
high in animal fat, sugar and meat, and low in
fibre, fresh fruit and vegetables (4)

Plant polyphenols may exert anti-cancer
effects (5) and in vitro and in vivo studies
have shown a protective effect of berries
against CRC (reviewed in 6)

Serum bioavailability of polyphenols is poor
but colonic cells are in direct contact with
these substances (7)
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& Aim
&

Use an in vitro model simulating the

conditions of gastrointestinal digestion to

produce “colon-available” extracts

e 4 berry types: blackcurrant, lingonberry,
strawberry and raspberry

Determine the anti-genotoxic effects of

extract on a model of CRC representing

the initiation stage of development.

In vitro digestion

e Post-digest or “colon-available” extract was
reduced in tannins and anthocyanins but
enriched in other polyphenols and
polyphenol breakdown products (8).

Figure 3: LC-MS comparison of pre- and post-digest of extract.
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Figure 4: characterization of polyphenols in each berry type before
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e Anthocyanins, tannins and
hydroxycinnamic acids were reduced by
in vitro digestion (shown in black)

e Some flavonols were relatively increased
(shown in red) and polyphenol breakdown
products were detected in the
“colon-available” extract but not in the raw
extract

Comet Assay:

e Significant dose-dependent anti-genotoxic
effect observed after 24 hr pre-incubation
with all berry extracts:

e 3.125 - 50pg/ml GAE (blackcurrant,
lingonberry and raspberry)

e 6.25 - 50pg/ml GAE (strawberry)

* No genotoxic effect was observed at any
concentration for all berry extracts (data not
shown)

e Comparative differences (significant 3.125 -
50pg/ml GAE ) in anti-genotoxic activity
between berry types was observed with
raspberry having the least potent
anti-genotoxic activity

Figure 5: Anti-genotoxic effect of “colon-available” berry extract,
75uM H,0, challenge. *Significance was accepted at p < 0.05,
n=3
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SUMMARY

e Berry polyphenols are sensitive to digestive conditions (pH, temperature, enzymes)

¢ “Colon-available” extract significantly reduced H,0, induced oxidative DNA damage in HT29 cell model
* Invivo a decrease in DNA damage may lead to a decrease in initiation of the CRC process

* |n vitro anti-genotoxic activity data for “colon-available” extract supports other studies showing the

potential protective effects of berries in colon cancer
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