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Abstract

Cancer remains one of the most challenging health problems worldwide, and natural
products continue to represent a promising source for safer and more selective
anticancer agents. Rosa canina L. (rose hip), traditionally used in Turkiye for its
antioxidant and anti-inflammatory properties, contains diverse bioactive compounds,
including phenolics, carotenoids, and tocopherols, which may contribute to its
anticancer potential. This study aimed to compare the cytotoxic, genotoxic, and
apoptotic effects of R. canina fruit extracts with different polarities (ethanolic and n-
hexane) on human breast (MCF-7) and colorectal (HT-29) cancer cell lines, as well as
their non-tumoral counterparts (MCF-10A and FHC). Extracts were prepared from
fruits collected in Tokat, Turkiye, and applied to cells at 0.2-1.0 mg/mL for 24-72 h.
Cytotoxicity (MTT assay), DNA damage (comet assay), and apoptosis (Annexin V-
FITC/PI flow cytometry) were evaluated in the cells. Both extracts exhibited dose-
and time-dependent cytotoxicity, while healthy cells were less affected. The ethanolic
extract induced pronounced apoptosis in HT-29 cells at 0.2 mg/mL, whereas the n-
hexane extract was more effective in MCF-7 cells at 0.6 mg/mL. No significant
genotoxicity was observed in healthy cells, suggesting an antigenotoxic profile.
Overall, R. canina extracts displayed selective anticancer effects primarily through
apoptosis rather than DNA damage, indicating their potential as natural sources for
the development of complementary therapeutic agents againts breast and colon

cancers.
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Introduction

Cancer remains one of the leading causes of
mortality worldwide (Jiménez et al., 2016).
Although substantial progress has been achieved in
early diagnosis, surgical interventions, and
chemotherapeutic strategies, challenges such as
drug resistance, adverse side effects, and disease
recurrence continue to impede effective treatment
across various cancer types. In recent years, the
remarkable chemical diversity, multitargeted
mechanisms of action, and generally favorable
safety profiles of natural products have attracted
increasing attention in cancer research (Turan et
al., 2018; Yang et al., 2025).

Species of the genus Rosa produce rose hips,
which are pseudocarps (false fruits) containing a
single seed enclosed within a hard achene and
surrounded by a fleshy outer layer (Cheikh-Affene
et al., 2013; Nadpal et al., 2016). Rose hips are
renowned for having one of the highest vitamin C
contents among fruits and vegetables, ranging
from 300 to 4,000 mg per 100 g (Ercisli, 2007).
Traditionally, they have been widely utilized in
ethnomedicine for the prevention and treatment of
various ailments, including the common cold,
influenza, diabetes, arthritis, poor peripheral
circulation, and disorders of the gastrointestinal,
renal, and lower urinary tracts (Chrubasik et al.,
2008; Nadpal et al., 2016; Ogiit, 2022).

Rosa canina L., commonly known as dog rose, is a
perennial shrub belonging to the genus Rosa
within the family Rosaceae, which comprises over
200 species distributed across Europe, Asia, the
Middle East, Africa, and North America (Nadpal
et al., 2016; Khazaei et al., 2020). The species is
widely distributed throughout Turkiye (Ercisli,
2007; Kasapoglu et al., 2020) and holds significant
ethnobotanical importance. Various traditional

products are prepared from itsfruits and roots,
including rose hip marmalade, rose hip pestil, rose
hip syrup, and rose hip tea (Ercisli and Guleryuz,
2005; Ercisli 2007).

Considering phytochemical investigations of R.
canina hips, many phytochemicals have been
identified, including vitamin C, tocopherols,
phenolics, bioflavonoids, carotenoids, organic
acids, and essential fatty acids (Ercisli, 2007;
Demir et al., 2014; Selahvarzian et al., 2018). R.
canina L. has long been used worldwide as a
source of vitamins, medicinal supplements, and
food for its nutritional and medicinal benefits
(Jiménez et al., 2016; Selahvarzian et al., 2018).
Investigations showed that the R. canina hips
exhibit a wide range of bioactivities, such as anti-
inflammatory (Deliorman Orhan et al., 2007; Jager
et al., 2007, Wenzig et al., 2008), antioxidant
(Barros et al., 2011; Demir et al., 2014; Taneva et
al., 2016; Pefia et al., 2023), antiproliferative
(Tumbas et al., 2012; Guimardes et al., 2014;
Jiménez et al., 2016; Zhong, 2017; Selahvarzian et
al., 2018; Turan et al., 2018; Berkoz et al., 2019;
Khazaei et al. 2020; Kilinc et al., 2020), anti-
obesity, and anti-diabetic activity (Chrubasik et al.,
2008; Orhan et al., 2009; Fattahi et al., 2017,
Mourabit et al., 2023).

A limited number of studies have explored the
anticancer potential of Rosa canina (Tumbas et al.,
2012; Jiménez et al., 2016; Zhong, 2017,
Selahvarzian et al., 2018; Turan et al., 2018;
Berkoz et al., 2019; Kilinc et al., 2020; Khazaei et
al. 2020). Moreover, a review of the literature
indicates that investigations focusing on the
anticancer efficacy of R. canina species cultivated
in Tarkiye are particularly scarce (Turan et al.,
2018; Kilinc et al., 2020).

Thus, the present study aimed to evaluate and
compare the cytotoxic, genotoxic, and apoptotic
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effects of n-hexane and ethanolic extracts of Rosa
canina L. fruits on human breast (MCF-7) and
colorectal (HT-29) cancer cell lines, in parallel
with non-cancerous human mammary epithelial
(MCF-10A) and colonic epithelial (FHC) cells.

Material and methods
Apparatus

Absorbance  measurements  for  cytotoxicity
analyses were performed using an Allsheng
microplate reader (Hangzhou, China). Cell
counting was conducted with a NanoEntek Cell
Counter (Seoul, Korea). Flow cytometry analysis
was performed using a Beckman Coulter (Brea,
CA, USA). The graphs were drawn with GraphPad
Prism 8.0.2.

Chemicals

Dulbecco’s Modified Essential Medium (DMEM),
phosphate-buffered serum (PBS), trypsin-EDTA
(0.25%), penicillin-streptomycin, fetal bovine
serum (FBS) and RPMI-1640 were purchased
from Vivacell (Denzlingen, Germany). Normal
melting point agar (NMA), low melting point agar
(LMA), sodium hydroxide (NaOH), dimethyl
sulfoxide (DMSO), ethidium bromide (EtBr), PBS
tablets, N-Lauroylsarcosine sodium salt, Triton X-
100, ethanol, MTT and 2’,7'-Dichlorofluorescein
diacetate (DCF-DA) were purchased from Sigma
Aldrich (St. Louis, Missouri, USA). Annexin V kit
was obtained from Serva (Heidelberg, Germany).

Plant material

The fresh fruits of R. canina were collected in
September 2023 in Tokat, Tirkiye. The Flora of
Turkey (Vol. 4) and current literature were used to

identify the plant (Nilsson 1972; Bozhuyuk et al.,
2021). Voucher specimens have been kept in the
Herbarium of Hacettepe University, Faculty of
Pharmacy, Ankara, Turkiye (HUEF) under the
associated HUEF24243 code.

Preparation of Extracts

The plant's fruits were air-dried in a cool, shaded,
well-ventilated area, then ground into a fine
powder using a laboratory mill. For extraction,
powdered rose hips (10 g for each extract) were
macerated with n-hexane (3 x 100 mL) and 80%
aqueous ethanol (3 x 100 mL) at room
temperature. The resulting extracts were
concentrated to dryness under reduced pressure
and subsequently lyophilized in vacuo. For
cytotoxicity studies, the ethanolic extract was
dissolved in distilled water, whereas the n-hexane
extract was dissolved in 1% dimethyl sulfoxide
(DMSO) to obtain stock solutions at 1 mg/mL.
Working concentrations of 0.2, 0.4, 0.6, 0.8, and 1
mg/mL were then prepared by serial dilution of the
stock solutions (Faur et al., 2024).

Cell Culture

MCF-10A, HT-29, and MCF-7 cells were cultured
in DMEM (with high glucose, L-glutamine)
medium containing 10% FBS and 1% penicillin-
streptomycin; FHC cells were cultured in RPMI-
1640 medium containing 10% FBS and 1%
penicillin-streptomycin in an incubator with 5%
CO; and 95% humidity at 37 °C. After the cells
reached a sufficient number, they were lifted from
the bottom of the flask with trypsin-EDTA
(0.25%). Trypsin was deactivated with the serum
in complete medium that was added for necessary
dilutions and cells were seeded onto different
plates according to the relevant analyses. An
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automatic cell counter was used to determine cell
numbers. Cell culture equipment used, cell
numbers and related analyses are given in Table 1.

Table 1. Cell culture equipment, cell numbers and
related analyses

Cell Culture Cell Related
Equipment Number Analysis
96 well plate 1,5x 103 Cytotoxicity
6 well plate 5x10° Genotoxicity

Apoptosis

Cytotoxicity Determination

FHC, HT-29, MCF-10A, and MCF-7 cells were
cultured as described under the heading “cell
culture” and seeded onto plates at the numbers
indicated in Table 1. The cells seeded on the plates
were incubated in the incubator for 24 hours. After
the incubation period, the medium in the wells was
discarded. Plant extracts were added at 0.2-1
mg/mL, diluted in the medium, and the cells were
exposed to the extracts for 24 and 72 hours.
Following the exposure period, the extract
solutions in the wells were discarded, and MTT
solution (5 mg/mL) was added to each well. The
cells were then incubated with this solution for 4
hours at 37 °C. After the exposure period, the
solutions in the wells were discarded, and a 100
pL of DMSO solution was added to each well and
the plate shaken in shaker for 5 minutes. The color
intensity of the wells was measured at 570 nm.
Medium containing 1% DMSO was used as a
negative control. Cell viability was calculated
using the formula below:

Viability = (Absorbance of test well / Absorbance of

negative control well) x 100

Inhibitor  concentration
determined based on
(Korkmaz et al., 2025).

(ICs0) values were
dose-response  curves

Selectivity Index Calculation

The selectivity index (SI) was calculated to
evaluate the preferential cytotoxicity of R. canina
extracts toward cancer cells compared to their
healthy cells. The Sl value was determined as the
ratio of the ICso obtained for healthy cells to that
for cancer cells, according to the following
equation:

_ 1C50 (healthy cells)

~1C50 (cancer cells)

SI > 1 — The extract is more selective towards
cancer cells (more toxic than healthy cells).

SI= 1 — The selectivity is weak.

SI < 1 — The extract is more toxic towards
healthy cells.

Genotoxicity Determination

DNA damage caused by the extracts in cells was
assessed using the alkaline single-cell gel
electrophoresis (Comet) method. Cells were
cultured as described under the title "cell culture,”
seeded at the indicated numbers onto the plates
listed in Table 1, and incubated at 37°C for 24
hours. Following incubation, the solutions in the
wells were discarded, and the cells were exposed
to the lowest (0.2 mg/mL) and highest (0.6
mg/mL) concentrations below the ICso values in
the incubator for 24 hours. Following exposure,
cells were trypsinised. The necessary dilutions
were made to get approximately 10,000-15,000
cells per slide. The cell suspension was mixed with
LMA (1%) and spread onto slides previously
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coated with NMA (1%). Coverslips were placed
on the slides, and the agar was allowed to solidify
at 4°C. After the agar solidified, the coverslips
were discarded, and the slides were incubated in
cold lysis solution ( 2.5 M NaCl, 100 mM EDTA,
100 mM Tris, 1% sodium sarcosinate, pH 10.0
with Triton-X-100 and 10% DMSOQO) for at least 1
hour. Following lysis, the slides were incubated in
cold electrophoresis solution (1 mM sodium
EDTA and 300 mM NaOH, pH 13.0) for 20
minutes without applying current. At the end of
this period, horizontal electrophoresis was
performed for 20 minutes at 25 V and 300 mA.
After electrophoresis, the slides were neutralized
in PBS for 15 minutes. After neutralisation, the
slides were incubated in 50%, 75%, and 99%
ethanol for 5 minutes each, respectively, to remove
excess water, then allowed to dry at room
temperature for at least 24 hours. To evaluate
genotoxic effects on cells, EtBr (20 pg/mL) was
applied to the slides, and tail intensity (%) values
were measured under a fluorescence microscope
(Leica (Germany) with 40x magnification using
Perceptive Instruments Comet IV software (United
Kingdom), with at least 100 cells per slide. A
medium containing 1% DMSO was used as a
negative control (Korkmaz et al., 2025).

Apoptosis Analysis

Cells were maintained as detailed in the “Cell
Culture” section, plated at the specified cell
densities onto the corresponding plate formats
shown in Table 1, and incubated at 37 °C for 24 h.
After incubation, the culture medium was
removed, and the cells were treated for an
additional 24 h with the lowest (0.2 mg/mL) and
highest (0.6 mg/mL) concentrations selected below
the ICso value. At the end of the treatment period,
cells were harvested by trypsinisation and stained

with Annexin V-FITC and propidium iodide (PI)
following the manufacturer’s
cytometric assessment was then performed, using
dot-plot gating to resolve four cell populations:
(Annexin/PI"),
(Annexin*/PI"), late apoptotic (Annexin*/PI*), and

protocol. Flow

viable early apoptotic
necrotic (Annexin/PI*). Data analysis was carried
out based on quadrant gating, and results were
presented as the percentage distribution of cells in

each population (Korkmaz et al., 2025).
Statistical Analysis

Data analysis was performed using SPSS software
(version 20.0; SPSS Inc., Chicago, IL). The
Kolmogorov—-Smirnov test was applied to examine
the normal distribution of the data, while Levene’s
test was used to verify the homogeneity of
variances. Group comparisons were conducted
using either Student’s t-test or one-way ANOVA,
followed by the LSD post hoc procedure where
appropriate.  Differences  were  considered
statistically significant at p < 0.05. All experiments
were repeated independently three times, each with
duplicate samples.

Results and Discussion

Currently, nearly 60% of anticancer drugs are
derived from naturally occurring plant-based
compounds (Turan et al., 2018). Due to their
efficacy against cancer cells and relative safety
toward normal cells, natural products have
emerged as promising candidates the
development of novel anticancer therapeutics (dos
Santos Janior et al., 2010). Nevertheless, studies
investigating the cytotoxic potential of Rosa

in

canina remain scarce (Tumbas et al., 2012;
Guimardes et al., 2013; Jiménez et al., 2016;
Zhong, 2017; Turan et al., 2018; Berkoz et al.,



www.genapp.ba

Genetics&Applications Vol.9| No.2 | December, 2025

2019; Kilinc et al., 2020). In one study, the
methanolic extract of R. canina from Portugal
exhibited cytotoxicity against human lung, colon,
cervical, and liver cancer cell lines, but not against
breast cancer cells (Guimardes et al. 2013).
Therefore, this study evaluated the cytotoxic
effects of ethanolic and n-hexane extracts of R.
canina on healthy and cancer cells. Figure 1
illustrates the cytotoxic effects of R. canina
ethanol and n-hexane extracts on healthy (FHC)
and cancerous (HT-29) colon cell lines after 24
hours and 72 hours of exposure. A clear time- and
concentration-dependent decrease in cell viability
was observed in all cell lines, with a more
pronounced effect for the n-hexane extract. In both
exposure periods, HT-29 colorectal cancer cells
were the most sensitive to treatment. The n-hexane
extract showed a steep decline in viability at
concentrations above 0.25 mg/mL, with survival
below 20% at higher doses. This effect intensified
over time, suggesting a delayed cytotoxic action

a) R. canina (80% ethanol)
120] M R. canina (n-hexane)
&
:\; 90
= 60 M,_-\'
3
8
>
30
0+ T T T T J
0.0 0.2 0.4 0.6 0.8 1.0
Concentration (mg/mL)
c) R. canina (80% ethanol)
150 B R. canina (n-hexane)
120
S
> 90
x
] e0
>
30
0
0.0 0.2 0.4 0.6 0.8 1.0

Concentration (mg/mL)

possibly related to the lipophilic constituents that
accumulate  within  cellular membranes or
organelles. In contrast, the ethanol extract caused a
milder, more gradual reduction in viability,
consistent with its polar composition rich in
phenolic and flavonoid compounds that may exert
cytostatic rather than directly cytotoxic effects.
Healthy colon epithelial cells (FHC) demonstrated
greater tolerance, maintaining viability above 50%
at intermediate concentrations, particularly with
ethanol extract. This difference indicates a
potential selective toxicity favouring cancer cell
inhibition while sparing normal epithelial cells.
Collectively, the data suggest that R. canina,
particularly its n-hexane fraction, exerts time-
dependent, selective cytotoxicity against colorectal
cancer cells, supporting its potential as a source of
non-polar anticancer phytochemicals. Our results
are consistent with other studies with R. canina
(Tumbeas et al., 2012; Jiménez et al., 2016; Zhong,
2017; Turan et al., 2018).

b)

R. canina (80% ethanol)

B R. canina (n-hexane)

Viability (%)

5 O, 1\._ _}A\_—\-‘

0
0.0

0.2 0.4 0.6 0.8
Concentration (mg/mL)

1.0

d)
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B R. canina (n-hexane)

Viability (%)

soh \-——-""P/r/i

0
0.0 0.2 0.4 0.6 0.8 1.0
Concentration (mg/mL)

Figure 1. Cytotoxic effects of R. canina extracts in colorectal FHC (non-cancer) and HT-29 (cancer) cell line:
a) FHC after 24 hours exposure, b) FHC after 72 hours exposure, c) HT-29 after 24 hours exposure, d) HT-29

after 72 hours exposure.
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Besides, Figure 2 illustrates the viability responses
of healthy breast epithelial noncancer (MCF-10A)
and breast cancer (MCF-7) cell lines following 24
hours and 72 hours exposure to R. canina ethanol
and n-hexane extracts. Both extracts induced
measurable cytotoxicity in a concentration- and
time-dependent manner, yet with distinct intensity
patterns between healthy and malignant cells. In
MCF-10A cells, both extracts exhibited relatively
mild cytotoxic effects. After 24 hours of exposure,
cell viability remained above 70% even at higher
concentrations, particularly with the ethanol extract,
indicating limited toxicity toward non-transformed
epithelial cells. Prolonged exposure to 72 hours
resulted in a modest decline in viability, more
pronounced with the n-hexane extract, suggesting
that the non-polar bioactive components may exert
cumulative effects over time. Nonetheless, the
overall response pattern demonstrates a favorable
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3
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Concentration (mg/mL)

1.0

cytocompatibility profile of R. canina toward
normal mammary cells. Conversely, MCF-7 cancer
cells displayed greater sensitivity to both extracts,
especially at extended incubation times. The n-
hexane extract caused a marked, dose-dependent
reduction in viability, with viability decreasing
below 40% at the highest tested concentration after
72 hours. The ethanol extract produced a more
moderate decrease, consistent with its phenolic-rich
composition that may primarily trigger growth
inhibition or oxidative imbalance rather than direct
membrane damage. Collectively, these results
suggest that R. canina, particularly its n-hexane
fraction, exerts selective cytotoxicity toward MCF-7
cancer cells while maintaining minimal impact on
normal MCF-10A cells. The selective action may
arise from differences in membrane composition,
metabolic rate, or redox homeostasis between
healthy and malignant breast epithelial cells.
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Figure 2. Cytotoxic effects of R. canina extracts in breast non-cancer MCF-10A and cancer MCF-7 cell line: a)
MCF-10A after 24 hours exposure, b) MCF-10A after 72 hours exposure; c) MCF-7 after 24 hours exposure, d)

MCF-7 after 72 hours exposure.
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The cytotoxic potential of R. canina ethanol and n-
hexane extracts was assessed on healthy (FHC and
MCF-10A) and cancerous (HT-29 and MCF-7)
cell lines after 24 and 72 hours of incubation. The
obtained ICso values revealed a distinct pattern of
dose- and time-dependent cytotoxicity that varied
with both the extract type and the cell line. At 24
hours, the ethanol extract exhibited moderate
cytotoxicity, with 1Cso values ranging from 0.305
mg/mL (HT-29) to 3.066 mg/mL (MCF-7).
Notably, HT-29 colorectal cancer cells were the
most sensitive, while MCF-7 breast cancer cells
showed considerable resistance. After 72 hours, a
moderate increase in cytotoxicity was observed in
healthy FHC cells (ICso = 0.575 mg/mL). In
contrast, a slight reduction was observed in HT-29
cells (ICso = 0.728 mg/mL), suggesting possible
cellular adaptation or metabolic tolerance over
prolonged exposure. The ethanol extract
maintained low toxicity toward healthy cells (FHC
and MCF-10A), indicating an acceptable
selectivity profile. In contrast, the n-hexane extract
demonstrated stronger, time-dependent
cytotoxicity, particularly against HT-29 cells, with
the IC50 decreasing from 0.787 mg/mL at 24
hours to 0.178 mg/mL at 72 hours. This
pronounced sensitivity suggests a significant
accumulation or delayed action of non-polar
bioactive constituents such as triterpenes. The
cytotoxic effect on healthy FHC and MCF-10A
cells was comparatively milder, with 1Cso values
remaining above 0.9 mg/mL at 72 hours. The
extract also induced moderate toxicity on MCF-7
cells (ICso = 0.673 mg/mL), indicating a broader
yet still selective anticancer profile (Table 2).

Overall, R. canina extracts, particularly the n-
hexane fraction, exhibited preferential cytotoxicity
toward HT-29 colorectal cancer cells while sparing
non-cancerous epithelial cells. These findings
suggest that non-polar constituents of R. canina

may exert selective anticancer activity, potentially
through  mechanisms involving  membrane
disruption or mitochondrial dysfunction.

The Sl values further confirmed the preferential
cytotoxicity of R. canina extracts toward
malignant cells. At 24 hours, both ethanol and n-
hexane extracts demonstrated notable selectivity
for HT-29 colorectal cancer cells (SI = 3.95 and
3.73, respectively), indicating stronger selectivity
for cancer cells than healthy cells. After 72 hours,
the ethanol extract lost its selectivity (SI = 0.79).
In contrast, the n-hexane fraction maintained and
even enhanced its selectivity (SI = 5.30), reflecting
a time-dependent accumulation of cytotoxic
activity specific to the cancer phenotype. In breast
cells, the SI values were generally lower. The
ethanol extract showed minimal selectivity toward
MCF-7 cells (SI < 0.3), consistent with its weak
cytotoxicity. In contrast, the n-hexane extract
displayed moderate selectivity (SI = 1.79 at 24
hours and 1.31 at 72 hours), suggesting a mild
preferential cytotoxicity against breast cancer cells
while preserving MCF-10A viability. Overall,
these results indicate that R. canina, especially its
n-hexane extract, exerts remarkable selectivity
toward colorectal cancer cells, highlighting the
potential of its non-polar bioactive constituents as
promising leads for cancer-targeted
phytotherapeutic development (Table 3).

Figure 3 presents the genotoxic responses of
normal (FHC) and cancerous (HT-29) colon cells
following exposure to ethanol and n-hexane
extracts of R. canina. In FHC cells, neither extract
induced substantial DNA damage compared with
the negative control. Although a slight elevation in
tail intensity was observed, the differences did not
reach statistical significance (p > 0.05). These
results indicate that both extracts exhibit minimal
genotoxic potential toward healthy colon epithelial
cells, consistent with the relatively high ICso values
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observed in the cytotoxicity assays. In contrast, HT-
29 colorectal cancer cells exhibited a significant,
dose-dependent increase in DNA damage following
exposure to both extracts (p < 0.05 vs. control). The
n-hexane extract produced a more pronounced
effect, resulting in approximately a 2-fold increase
in tail intensity relative to the control, suggesting
enhanced induction of DNA strand breaks. The
ethanol  extract also induced measurable
genotoxicity, albeit to a lesser extent, suggesting
that both polar and non-polar phytochemicals
contribute to genomic stress in malignant cells. The
inter-group comparison (p < 0.05) confirmed that

HT-29 cells were substantially more susceptible to
extract-induced genotoxicity than FHC cells. Taken
together, these findings demonstrate that R. canina
extracts, particularly the n-hexane fraction, can
selectively induce DNA damage in cancerous colon
epithelial cells. This selective genotoxic stress may
be associated with differential redox homeostasis
and DNA repair capacities between normal and
malignant cells. The results reinforce the hypothesis
that R. canina contains bioactive compounds that
elicit anticancer genotoxic mechanisms without
compromising the genomic stability of healthy
tissue.

Table 2. Inhibitor concentration (ICsq) values R. canina extracts in colon and breast cells

1Cs0 (mg/mL)
24 hours 72 hours
FHC HT-29 MCF- MCF-7 FHC HT-29 MCF- MCF-7
cells cells 10A cells cells cells cells 10A cells cells
R. canina (ethanol) 1.205 0.305 0.805 3.066 0.575 0.728 0.929 4,984
R. canina
2.938 0.787 1.683 0.942 0.943 0.178 0.885 0.673
(n-hexane)

Table 3. Selectivity Index (SI) values of R. canina extracts in colon and breast cells

Extract Exposure Time FHC/HT-29 MCF-10A/MCF-7
24 hours 3,95 0,26
R. canina (ethanol)
72 hours 0,79 0,19
24 hours 3,73 1,79
R. canina (n-hexane)
72 hours 5,30 1,31

Figure 4 presents the genotoxicity profiles of R.
canina ethanol and n-hexane extracts in healthy
(MCF-10A) and cancerous (MCF-7) breast cell
lines. In MCF-10A cells, both extracts caused
minimal DNA damage compared to the negative
control, with no statistically significant differences
(p>0.05). The ethanol extract, in particular, exhibited
negligible genotoxicity, suggesting a protective or

DNA-stabilizing effect of its phenolic constituents.
These findings imply that R. canina extracts are
largely non-genotoxic to non-malignant breast
epithelial cells, consistent with their

cytotoxicity observed in viability assays.
contrast, MCF-7 breast cancer
significantly higher tail intensity values after
treatment with both extracts (p < 0.05 vs. control),

low
In
cells showed
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indicating the induction of DNA strand breaks. The
effect was more pronounced with the n-hexane
extract, resulting in a markedly higher level of DNA
damage than with the ethanol extract (p < 0.05
between groups). This observation aligns with the
extract’s more potent cytotoxicity, suggesting that
its non-polar constituents may facilitate oxidative or
apoptotic DNA fragmentation in cancer cells. The
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apparent difference in DNA damage between MCF-
10A and MCF-7 cells highlights the selective
genotoxicity of R. canina, which preferentially
targets malignant cells while sparing normal ones.
As in our study, the antigenotoxic effects of R.
canina extracts have also been demonstrated in

previous studies (Kasimoglu and Uysal, 2015;
Johnson et al., 2022).
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Figure 3. Genotoxicity assessment of R. canina ethanol and n-hexane extracts in colorectal cells: a) non-

cancer FHC cells, b) cancer HT-29 cells after 24 hours exposure; * compared to negative control (control
treated with 1% DMSO) (p<0.05); ** compared between groups
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Figure 4. Genotoxicity assessment of R. canina extracts in a) MCF-10A cells, b) MCF-7 cells after 24 hours
exposure; * compared to negative control (p<0.05); ** compared between groups

It was also observed that a low concentration of
ethanolic extract (0.2 mg/mL) in colon cancer cells
significantly reduced the number of viable cells
and induced apoptosis, compared to other
concentrations and n-hexane extracts (Figure 5).

Moreover, in breast cancer cells, a high

concentration (0.6 mg/mL) of the n-hexane extract
reduced the number of viable cells. It increased the
number of apoptotic cells compared to other

extracts (Figure 6). While these results are similar
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to those of studies using R. canina extracts (Marmol the extraction solvents on apoptotic activity. These
et al., 2019; Kilinc et al., 2020), our study is results suggest that the extract's ability to induce
particularly valuable for comparing the effects of apoptosis varies depending on the type of cancer.
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Figure 5. Flow cytometric analysis of apoptosis in HT-29 cells. Cells stained with Annexin V-FITC and PI. a)
Negative control (1% DMSO), b) R. canina ethanolic extract (0.2 mg/mL), c) R. canina ethanolic extract (0.6
mg/mL), d) R. canina n-hexane extract (0.2 mg/mL), e) R. canina n-hexane extract (0.6 mg/mL), f)
Quantification of live, early apoptotic, late apoptotic, and necrotic cell populations. The dot plots show
quadrants representing necrotic (Q1, upper left), late apoptotic (Q2, upper right), early apoptotic (Q3, lower
right), and live (Q4, lower left) cells.
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Figure 6. Flow cytometric analysis of apoptosis in MCF-7 cells. Cells stained with Annexin V-FITC and PI. a)
Negative control (1% DMSO), b) R. canina ethanolic extract (0.2 mg/mL), c) R. canina ethanolic extract (0.6
mg/mL), d) R. canina n-hexane extract (0.2 mg/mL), e) R. canina n-hexane extract (0.6 mg/mL), f)
Quantification of live, early apoptotic, late apoptotic, and necrotic cell populations. The dot plots show
quadrants representing necrotic (Q1, upper left), late apoptotic (Q2, upper right), early apoptotic (Q3, lower
right), and live (Q4, lower left) cells.

Conclusion

The increasing incidence of cancer is now driving
people to seek alternative treatment methods.
Interest in natural therapies is growing, particularly
to avoid the side effects of traditional chemotherapy
drugs. This study evaluated the impact of two

extracts (ethanolic and n-hexane) of Rosa canina, a
plant thought to have anticancer activity and grown
in Tarkiye, on the two most common cancer types
(colon and breast), as well as on healthy cells from
these cancers. Both ethanol and n-hexane fractions
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demonstrated measurable anticancer potential;
however, their biological profiles diverged
substantially,  depending on polarity and

phytochemical composition. The n-hexane extract
showed the most potent and selective cytotoxicity,

particularly against HT-29 colorectal
adenocarcinoma cells. These findings strongly
suggest that non-polar bioactive compounds

contribute to the extract’s selective anticancer
mechanism, potentially by activating apoptotic
signalling pathways. In contrast, the ethanol extract
displayed moderate cytotoxicity and limited
selectivity, with genotoxic and apoptotic effects less
pronounced. Its activity may be attributed to
phenolic and flavonoid constituents capable of
eliciting cytostatic rather than directly cytotoxic
actions, possibly through regulation of redox
balance or inhibition of proliferative signalling.
Overall, R. canina, and particularly its non-polar
fraction,  demonstrates  promising  selective
anticancer activity characterized by controlled
induction of apoptosis and minimal genotoxicity in
healthy cells. These results highlight the plant’s
potential as a natural source of bioactive compounds
for the development of selective, low-toxicity
anticancer agents. However, further studies, such as
3D cell cultures and in vivo studies, are clearly
needed to confirm these effects.
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