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Abstract

Colorectal cancer is a leading cause of cancer-related morbidity and mortality worldwide.
Chronic inflammation and oxidative stress are key drivers of colorectal carcinogenesis, and dietary
interventions with bioactive compounds have emerged as promising strategies for cancer prevention.
Licuri (Syagrus coronata) oil (LO) is rich in medium-chain and unsaturated fatty acids and exhibits
antioxidant, anti-inflammatory, and antimicrobial properties. Given these biological activities, it
becomes relevant to investigate its chemopreventive potential. This study evaluated the safety and
protective action of LO against colorectal carcinogenesis. Furthermore, considering its popular use in
cooking, the potential toxicity induced by subchronic administration of heated LO (HLO) was
analyzed. Acute oral toxicity was assessed in female rats following a single oral dose of 2000 mg/kg
LO, while subchronic toxicity of HLO was evaluated in male rats administered 250 mg/kg for 28 days.
Parameters analyzed included clinical signs, body weight, water consumption, behavioral
observations, and histopathological and biochemical markers. Chemopreventive effects were
investigated in male rats with chemically induced preneoplastic lesions (aberrant crypt foci, ACF). LO
was administered orally at doses of 62.5, 125, and 250 mg/kg, and outcomes included ACF counts,
biochemical analyses, body weight, water intake, and behavioral monitoring. LO demonstrated a
favorable safety profile, with no clinical, biochemical, or histopathological evidence of systemic
toxicity, indicating a low toxic risk. Subchronic administration of HLO also produced no adverse
effects. On the other hand, LO significantly reduced ACF formation, with the greatest effect observed
at the lowest dose (62.5 mg/kg; 81.48% reduction), without any associated toxicological effects. In
conclusion, LO has proven to be a safe natural product with substantial chemopreventive action against
early colorectal lesions in rats. The absence of systemic toxicity reinforces its potential for use both in
cooking and in dietary or nutraceutical interventions for the prevention of colorectal cancer.
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1. Introduction

Colorectal cancer (CRC) remains one of the leading causes of cancer-related morbidity and
mortality worldwide. Its pathogenesis is a complex and multifactorial process influenced by both
genetic predispositions and modifiable environmental factors, particularly diet and lifestyle
(Bardelcikova et al., 2022; Acevedo-Leon et al., 2023; Roshandel et al., 2024). Increasing evidence
indicates that chronic inflammation and oxidative stress are pivotal drivers of colorectal
carcinogenesis, contributing to the initiation, promotion, and progression of neoplastic lesions.
Consequently, there is growing interest in dietary interventions and functional foods capable of
modulating these processes to mitigate cancer risk (George et al., 2021; Shankar G et al., 2022).

Dietary patterns rich in bioactive compounds including fibers, antioxidants, and anti-
inflammatory agents, have been consistently associated with a lower risk of colorectal cancer. Plant-
derived products, particularly those from native and underutilized species, represent valuable sources
of bioactive molecules with potential chemopreventive effects (Bardelcikovava et al., 2022; Acevedo-
Leon et al., 2023). In this context, the exploration of edible oils rich in specific fatty acids, phenolic
compounds, and micronutrients has gained substantial attention for their roles in modulating oxidative
stress, inflammation, and even the gut microbiota factors intimately linked to colorectal cancer
development.

Licuri (Syagrus coronata), a palm species native to Brazil, stands out as a promising candidate
within this framework. Widely distributed across the semi-arid Caatinga and the savanna-like Cerrado
biomes, licuri plays a crucial socio-economic role for rural communities in northeastern (Pernambuco,
Alagoas, Sergipe, and Bahia) and southeastern (Minas Gerais) Brazil (Antoniassi et al., 2022;
Inocéncio et al., 2025). Beyond its economic significance, licuri fruits, particularly almonds, are highly
valued for their nutritional richness, being an important source of oil and protein for both human

consumption and animal feed (Menezes et al., 2024; Pereira et al., 2025).



The oil extracted from licuri almonds is characterized by a unique lipid composition,
predominantly rich in saturated fatty acids such as lauric, myristic, and caprylic acids. The fatty acid
profile is modulated by factors like fruit maturation and extraction methods, which in turn influence
its physicochemical, nutritional, and functional properties (Barbosa et al., 2024; Menezes et al., 2024;
Silva et al., 2024; Pereira et al., 2025; Inocéncio et al., 2025).

In addition to its nutritional value, licuri oil exhibits a diverse range of biological activities that
have been recognized in both traditional medicine and recent scientific studies. Notably, it
demonstrates antimicrobial activity against various bacterial strains (Bessa et al., 2016; Santos et al.,
2019) and significant antioxidant capacity, attributed to the presence of phenolic compounds and other
bioactive constituents capable of scavenging reactive oxygen species (Bauer et al., 2013; Belviso et
al., 2013; Amorim et al., 2024). Furthermore, licuri oil displays anti-inflammatory properties, likely
through the modulation of key inflammatory mediators (Barbosa et al., 2024) and shows selective
cytotoxicity against certain tumor cell lines while maintaining a favorable safety profile (Souza et al.,
2021). These properties suggest that licuri oil may contribute to cancer chemoprevention, particularly
in colorectal cancer, by simultaneously mitigating oxidative stress, suppressing chronic inflammation,
and exerting selective cytotoxic effects on transformed cells.

Therefore, considering its use in local cuisine and traditional medicine, the present study aimed
to assess the safety for human health in the use of licuri oil, at room temperature and heated, as well

as its chemopreventive effect on colorectal carcinogenesis.

2. Material and methods
2.1 Obtaining and preparation of heated licuri oil

The licuri oil (LO) used in this study was kindly provided by the Cooperativa Produtores e
Agroextrativistas Frutos da Terra (Coopefrut), Miguel Calmon, Bahia, Brazil. The physicochemical

characterization of this oil is described in Pereira et al. (2025). LO was stored in amber glass bottles,



protected from light to prevent oxidation. IA portion of the same batch was heated at 180 °C for 30
minutes in a temperature-controlled oven to simulate domestic cooking conditions. The temperature
of 180 °C was chosen considering the compositional similarity between licuri and coconut oils, both

rich in saturated medium-chain fatty acids. The smoke point of unrefined coconut oil is reported to be

around 177 °C, which was used as a reference for defining thermal treatment (Katragadda et al., 2010). ] [ Comentado [DC1]: Renato verificar

After heating, the oil was allowed to cool naturally to room temperature under ambient conditions.

2.2 Animals

Male and female Wistar Hannover rats (Rattus norvegicus), aged 8—12 weeks, were obtained
from the animal facility of the Ribeirdo Preto Campus, University of Sdo Paulo (Brazil). The animals
were housed in ventilated polypropylene cages under controlled environmental conditions
(temperature 23 + 2 °C, relative humidity 50 £ 10%, and a 12 h light/dark cycle), with free access to
standard chow and water ad libitum. All experimental procedures were reviewed and approved by the
Ethics Committee on Animal Use of the University of Franca (approval n°® 4108270524). Treatments

were initiated after a 1-week acclimation period.

2.3 Acute oral toxicity of licuri oil

The acute oral toxicity of LO was evaluated following OECD Guideline 423 (OECD, 2002).
Ten healthy, young, nulliparous, non-pregnant female Wistar Hannover rats were acclimated under
standard laboratory conditions and fasted for 12 hours prior to dosing. The animals were randomly
divided into two groups of five individuals each: the treatment group received a single oral dose of
2000 mg/kg body weight (b.w.) of LO by gavage (1 mL/animal), while the control group received
water. Animals were observed individually during the first 30 minutes after dosing, periodically during
the first 24 hours, and daily for 14 days. Clinical signs, mortality, and changes in behavior or activity
were recorded. Body weights were measured on days 0 and 14, and the weight variation was calculated

as the difference between the final (day 14) and initial body weight. Water consumption was monitored



and recorded throughout the study. At the end of the observation period, animals were anesthetized
with sodium thiopental (Thiopentax®, Cristalia, Itapira, SP, Brazil; 0.48 mg/kg b.w.; intraperitoneal)
for blood collection via cardiac puncture for serum biochemical analyses, including creatinine and
alanine aminotransferase (ALT). Following blood collection, animals were euthanized with an
overdose of sodium thiopental (840 mg/kg b.w.), and a complete necropsy was performed to assess

macroscopic alterations and collect organs for further analysis.

2.4 Subchronic oral toxicity of heated licuri oil

The subchronic oral toxicity of heated licuri oil (HLO) was evaluated in male Wistar rats
following daily administration for four consecutive weeks. Animals were randomly divided into two
groups (n =15 per group): a negative control (NC), which received water, and a treatment group, which
received HLO at a dose of 250 mg/kg b.w. by oral gavage (0.5 mL/animal/day). This dose is equivalent
to the human consumption of one tablespoon (14 g of LO). Body weight was recorded weekly
throughout the experimental period, and mean body weight gain was calculated as the difference
between the initial and final values. Water intake was monitored daily, and the average consumption
was expressed as milliliters per animal per day. At the end of the 28-day treatment, animals were
anesthetized with sodium thiopental (0.48 mg/kg b.w.) for blood collection via cardiac puncture. Serum
samples were obtained by centrifugation and analyzed for biochemical parameters, including
creatinine, ALT and total cholesterol. Blood glucose levels were measured at baseline and on the final
day of treatment using a glucometer. Following blood collection, animals were euthanized by an
overdose of anesthetic (sodium thiopental, 840 mg/kg b.w.), and the colon was excised for microscopic
examination. The aberrant crypt foci (ACF; Bird, 1989) assay was used to assess the carcinogenic
potential of consuming HLO. ACF were identified after fixation in 10% formalin and staining with
0.2% methylene blue, according to standard histological protocols. Clinical signs, behavioral changes,

and mortality were recorded daily throughout the study.



2.5 Assessment of the effect of licuri oil on chemically induced colon carcinogenesis

The ACF assay was used to evaluate the chemopreventive potential of LO, following Bird
(1989). Male Wistar Hannover rats were randomly assigned to experimental groups (n = 5 per group)
and treated with LO at doses of 62.5, 125, or 250 mg/kg b.w.. Considering the relationship between
saturated fat consumption and the risk of cardiovascular disease, dietary guidelines recommend
limiting total saturated fat intake to less than 10 percent of calories per day (2025 Dietary Guidelines
Advisory Committee, 2024; Snetselaar et al, 2021). In this sense, this recommendation guided the
choice of LO doses to be tested. The average saturated fat intake of rodents that received LO was
equivalent to 4% of their total daily energy intake. LO was administered once daily by oral gavage
(0.5 mL per animal) for four consecutive weeks (28 days). To induce preneoplastic colon lesions,
animals received the carcinogen 1,2-dimethylhydrazine (DMH; Sigma-Aldrich, Burlington, VT, USA)
at 40 mg/kg b.w. (0.5 mL per animal), freshly prepared in 1 mM EDTA (Labsynth, Diadema, SP,
Brazil), given subcutaneously on days 2, 5, 9, and 12 (four injections in total). Animals not receiving
DMH (negative control and LO-only groups) were given subcutaneous injections of 1 mM EDTA on
the same schedule.

Throughout the experimental period, body weight and water consumption were monitored three
times per week to evaluate the general health and possible systemic effects of the treatments. At the
end of the experimental period, the animals were euthanized, and the colons were excised, opened
longitudinally, rinsed with physiological saline, and processed for histological examination according
to the methodology described by Senedese et al. (2013).

After fixation and staining, the total numbers of ACF and aberrant crypts (AC) were quantified
under a light microscope by examining 15 sequential microscopic fields per colon segment. The data
obtained were used to determine the frequency and distribution of ACF as an indicator of the
chemopreventive efficacy of LO. The percentage reduction in ACF frequency in treated groups

compared to the DMH control group was calculated using the following formula:


https://br.search.yahoo.com/search;_ylt=AwrFa69Zzxlpef8JElrz6Qt.;_ylu=Y29sbwNiZjEEcG9zAzEEdnRpZAMEc2VjA3Nj?type=E210BR105G0&mkr=13&p=Burlington&fr=mcafee

Mean ACF in DMH group — Mean ACF in treated group
Mean ACF in DMH group

Reduction (%) = ( ) %100

At the end of each experimental period, blood samples were collected from all animals via
cardiac puncture under anesthesia and centrifuged to obtain serum. Serum levels of creatinine, ALT
and total cholesterol were measured using commercial reagent kits: Creatinine, ALT/GTP Liquiform,
and Cholesterol Liquiform (Labtest Diagnoéstico, Lagoa Santa, MG, Brazil), according to the
manufacturer’s instructions.

The blood glucose levels of the rodents were measured on the first and last day of treatment.
Blood samples from the animals were collected through caudal vein and evaluated using FreeStyle

Lite® glucose monitoring device from Abbott, following the manufacturer's instructions.

2.6 Statistical Analysis

Data were statistically analyzed using analysis of variance (ANOVA) for completely
randomized experiments, with calculation of the F statistic and its corresponding p-value. When
significant differences were observed (p < 0.05), treatment means were compared using Tukey’s post
hoc test, and the minimum significant difference was calculated at p = 0.05. All analyses were

performed using GraphPad Prism software (version 6.0).

3. Results
3.1 Acute oral toxicity of licuri oil

The administration of a single oral dose of 2000 mg/kg of LO did not cause mortality or any
evident clinical signs of toxicity in Wistar Hannover rats during the 14-day observation period (Table
1). All treated animals showed normal behavior and progressive body weight gain (61.2 + 4.4 g)
compared to the negative control group (62.8 = 5.0 g), with no statistically significant difference
between them. Similarly, mean daily water intake was slightly lower in LO-treated rats (34.5 £+ 6.5
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mL/day) relative to controls (38.4 = 7.1 mL/day), but without statistical significance. Serum
biochemical parameters also remained within normal physiological ranges. Creatinine levels were
similar between groups (0.7 mg/dL in LO-treated rats vs. 0.6 mg/dL in controls), indicating preserved
renal function. Likewise, no significant differences were observed in serum ALT levels between the
treated (44.4 = 7.1 U/L) and control (51.5 + 6.3 U/L) groups compared to controls, confirming the
absence of hepatic injury. Macroscopic examination during necropsy revealed no visible alterations in
major organs, including the liver, lungs, kidneys, heart, pancreas, and gut. According to the criteria of
the Globally Harmonized System of Classification and Labelling of Chemicals (GHS), LO can be
classified in category 5 (LDso -median lethal dose > 2000-5000 mg/kg b.w.), indicating a low risk of

acute oral toxicity.

Table 1. Body weight gain, water consumption, and serum biochemical parameters (creatinine and

ALT) observed in the acute oral toxicity assessment of licuri oil.

Groups
Parameters
Negative control 2000 mg/kg b.w.
Body weight gain (g) 62.8+£5.0 61.2+44
Water consumption (mL/day) 384+7.1 345+6.5
Creatinine (mg/dL) 0.6 +0.0 0.7+0.1
ALT (U/L) 51.5+6.3 444 +7.1

ALT — alanine aminotransferase. Values are expressed as mean + standard deviation, n = 5. No
statistically significant differences were detected between the licuri oil-treated and control groups (p

>0.05).

3.2 Toxicological assessment of subchronic exposure to heated licuri oil
No clinical signs of toxicity, behavioral alterations, or mortality were observed in any group
during the 28-day treatment period in Wistar Hannover rats (Table 2). Both HLO-treated and control
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rats remained active and healthy, exhibiting normal patterns of food and water intake. No statistically
significant differences were observed in body weight gain between the two groups, treated and control.
Similarly, daily water consumption showed a mild, non-significant reduction in HLO-treated rats (46.5
+ 5.0 mL/day) compared to controls (58.7 = 9.0 mL/day).

Blood biochemical parameters also remained within normal physiological ranges. Serum
creatinine concentrations were unchanged between groups (0.8 mg/dL in HLO vs. 0.8 mg/dL in
control), suggesting preserved renal function. Serum ALT level was lower in the HLO group (45.6 +
5.5 U/L) in relation to negative control group (64.5 U/L), indicating no hepatocellular injury. No
statistically significant differences were observed in total cholesterol levels between the HLO (46.5 +
0.5 mg/dL) and negative control (41.0 + 7.0 mg/dL) groups. Blood glucose variation from baseline to
the end of treatment remained minimal in both groups (+0.4 mg/dL in HLO vs. —0.4 mg/dL in negative
control), indicating no alteration in glycemic control.

No ACF was detected in the colon of any animal, confirming the absence of preneoplastic
lesions under experimental conditions used. Overall, the results demonstrate that subchronic oral
administration of HLO at 250 mg/kg for 28 days did not induce systemic toxicity, metabolic

disturbances, or histological abnormalities in the colon in rodents.
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Table 2. Parameters evaluated in Wistar rats subjected to treatments with heated licuri oil for four

weeks.
Groups
Parameters
Negative control HLO
Body weight gain (g) 133.1+21.2 106.6 +11.4
Water consumption (mL/day) 58.7+£9.0 46.5+£5.0
Creatinine (mg/dL) 0.8+0.0 0.8 +0.1
ALT (U/L) 64.5+3.1 45.6+5.5
Cholesterol (mg/dL) 41.0£7.0 46.5+0.5
Blood glucose (mg/dL)* -0.4 0.4
ACF (n) 0 0

HLO - 250 mg/kg b.w. of heated licuri oil, 180 °C; ALT — alanine aminotransferase; ACF - aberrant
crypt foci. Values are expressed as mean + standard deviation, n = 5. No statistically significant
differences were detected between the heated licuri oil-treated and control groups (p < 0.05). *Blood

glucose: variation between first and last day of treatment.

3.3 Assessment of the effect of licuri oil on chemically induced colon carcinogenesis
Preneoplastic lesions were observed exclusively in the colons of animals treated with DMH, as
illustrated in Figure 1, whereas no lesions were detected in animals treated with oil alone, nor in those
in the negative control group. Treatment with LO at all tested doses resulted in significant reductions
in the frequencies of DMH-induced ACF and AC compared to animals treated with the carcinogen
alone. The percentage reduction in ACF was 81.48%, 68.89%, and 51.85% for treatments with doses
of 62.5, 125, and 250 mg/kg b.w., respectively, indicating that the chemopreventive effect of LO did
not increase with higher doses. The lowest frequencies of preneoplastic lesions were observed in

rodents treated with the lowest dose of LO tested, 62.5 mg/kg b.w.. It is noteworthy that the frequencies
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of preneoplastic lesions observed in the groups treated with 62.5 and 125 mg/kg b.w. were significantly

lower than those obtained in rodents treated with the highest dose, 250 mg/kg b.w.
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Figure 1. Chemoprevention assessment. Aberrant crypt foci (ACF) and aberrant crypt (AC) observed
in the distal colon of Wistar rats treated with licuri oil (62.5, 125 and 250 mg/kg b.w.) plus DMH.

DMH - 1,2 Dimethylhydrazine (40 mg/kg b.w.). Values are expressed as mean + standard deviation,
n = 5. *Significantly different of DMH group (p < 0.05). **Significantly different of 250 + DMH

group (p <0.05).

Considering the toxicity assessment of treatments, Table 3 presents the data on body weight
gain and water intake of the experimental groups. No statistically significant differences were detected
in body weight gain among the treated groups when compared to the untreated group. Likewise, water
intake remained comparable across all groups, indicating that the treatments did not affect the general

health status or hydration behavior of the animals.
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Table 3. Body weight gain and water consumption observed in animals treated with licuri oil (62.5,

125 and 250 mg/kg b.w.) plus DMH, and their respective controls.

Groups Parameters
Body weight gain (g) Water consumption (mL/day)

Negative control 131.1+154 58.7£9.0

250 118.4+13.1 495+74

DMH 117.2+21.9 49.6£11.0

62.5+ DMH 107.4+6.9 49.5+9.1

125 + DMH 101.8+9.4 53.5+8.7

250 + DMH 106.0 £ 19.9 587113

DMH - 1,2 Dimethylhydrazine (40 mg/kg b.w.). Values are expressed as mean + standard deviation,

n = 5. No statistically significant differences were observed between the groups (p < 0.05).

Figure 2 summarizes the biochemical assessments performed to evaluate potential systemic
toxicity of treatments. The parameters analyzed included indicators of nephrotoxicity (creatinine — Fig.
2A), hepatotoxicity (ALT — Fig. 2B), serum cholesterol (Fig. 2C), and blood glucose levels measured
on days 0 and 28 (Fig. 2D). No statistically significant changes were detected in creatinine, cholesterol,
or glucose levels between the treated and control groups, indicating the absence of renal or metabolic
impairment. In contrast, a reduction in ALT levels was observed in rodents treated with doses of 125
or 250 mg/kg combined with the carcinogen DMH when compared to untreated rodents (negative

control), which may suggest a mild hepatoprotective effect associated with these treatment conditions.
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Figure 2. Serum levels of creatinine (A), alanine aminotransferase (ALT) (B), cholesterol (C) and

blood glucose (D) obtained in Wistar rats treated with licuri oil (62.5, 125 and 250 mg/kg b.w.) plus

DMH.

NC — Negative control; DMH — 1,2 Dimethylhydrazine (40 mg/kg b.w.). Values are expressed as mean

+ standard deviation, n = 5. *Significantly different of NC group (p < 0.05).

4. Discussion

14



The present study demonstrates that LO is a safe natural compound with remarkable
chemopreventive potential against chemically induced preneoplastic lesions in rat colon. The absence
of clinical or biochemical signs of systemic toxicity following a single oral administration of 2000
mg/kg indicates a low acute toxicity profile, in accordance with GSH (OECD 423, 2002). These
findings suggest that LO does not elicit systemic or organ-specific adverse effects, even at doses far
exceeding those typically used for pharmacological or nutraceutical purposes.

Previous toxicological evaluations of Syagrus coronata fixed oil corroborate these findings,
showing no mortality, genotoxicity, or clinical toxicity in rodent models at comparable doses (Souza
et al.,, 2021; Barbosa et al., 2024). The biological safety of LO is likely related to its fatty acid
composition and antioxidant bioactive constituents, with lauric acid predominating, alongside
myristic, caprylic, oleic, and minor amounts of linoleic and other long-chain fatty acids (Bauer et al.,
2013; Pereira et al., 2025). This balanced mixture of medium-chain saturated fatty acids (MCFAs) and
unsaturated fatty acids enhances biocompatibility and favors rapid hepatic metabolism (Jadhav and
Annapure, 2023).

MCFAs, such as lauric and caprylic acids, are efficiently absorbed and transported via the portal
vein to the liver for f-oxidation, minimizing tissue accumulation and reducing the risk of organ stress
or lipotoxicity (Papamandjaris et al., 1998). Concurrently, oleic and linoleic acids exert anti-
inflammatory and membrane-stabilizing effects, contributing to cellular integrity and redox
homeostasis (Carrillo et al., 2012; Poudyal et al., 2013; Santa-Maria et al., 2023). Together, these
characteristics support the safe use of LO in pharmacological or nutraceutical contexts (Souza et al.,
2021; Barbosa et al., 2024).

Given the use of LO in cooking or frying food, the impact of thermal processing on LO’s
stability and safety was also assessed. Subchronic administration of heated LO (HLO, 250 mg/kg for
28 days) did not produce systemic toxicity or behavioral changes, nor did it cause alterations in

biochemical (creatinine, ALT, cholesterol, and glucose) or histopathological parameters. Furthermore,

15



heated oil did not exhibit a carcinogenic effect on the colon under the experimental conditions used.
These data indicate that moderate heating of the LO does not compromise its safety.

The chemopreventive potential of LO was evaluated using the DMH-induced colon
carcinogenesis model. DMH undergoes hepatic activation to generate methyl diazonium ions that
induce DNA alkylation and oxidative stress in colon epithelial cells, triggering mutations,
inflammation, and the formation of ACF, an early biomarker of preneoplastic transformation (Bird,
1987; Venkatachalam et al., 2020; Adrianto et al., 2024). LO treatment significantly reduced ACF
formation, demonstrating a protective effect. Interestingly, the lowest dose elicited the most
pronounced response, consistent with hormesis, where low doses of bioactive compounds trigger
adaptive protective mechanisms while higher doses may result in metabolic saturation or
compensatory effects (Mattson, 2008; Calabrese and Mattson, 2011; Calabrese, 2013).

The chemopreventive effect likely arises from the combined biological activities of LO’s major
fatty acids, including lauric, myristic, caprylic, oleic, and linoleic acids, which possess antioxidant,
anti-inflammatory, and antiproliferative properties (Santa-Maria et al., 2023; Namachivayam et al.,
2023; Wang et al., 2023; Manosalva et al., 2024). Previous studies support these effects: licuri fixed
oil reversed rotenone-induced neurotoxicity (Amorim et al., 2024) and exhibited anti-inflammatory
and antinociceptive properties without oral toxicity (Barbosa et al., 2024).

At the molecular level, lauric acid activates Nrf2/HO-1 signaling - main regulatory pathway of
intracellular defense against oxidative stress (Yuan et al., 2024), upregulates antioxidant enzymes, and
reduces lipid peroxidation and inflammatory mediators (Shaheryar et al., 2023; Onwuka and IGE,
2025). Myristic acid inhibits NF-kB activation - a pivotal mediator of inflammatory responses (Liu et
al., 2017), and cytokine release in microglial cells (Huang et al., 2023), while caprylic acid
downregulates TLR4/NF-kB signaling and decreases TNF-a levels in vitro and in vivo (Zhang et al.,

2019; Zhang et al., 2022). Oleic acid enhances antioxidant enzymes and reduces pro-inflammatory
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cytokines in experimental colitis model (Charlet et al., 2022), and linoleic acid improves endothelial
function while attenuating inflammatory responses (Hung et al., 2023).

Additionally, LO’s chemopreventive effects may also be mediated indirectly through
modulation of the gut microbiota. Dietary lipids influence microbial composition and metabolism,
thereby affecting intestinal inflammation and carcinogen metabolism (Mohammadi and Rudkowska,
2025). Given its reported antimicrobial activity (Bessa et al., 2016; Santos et al., 2019), LO may help
establish a gut microbial balance that supports intestinal health and suppresses tumorigenic processes.

While this study provides strong evidence of LO’s safety and chemopreventive potential, it is
worth noting that future research should explore sex-specific responses, long-term progression to
adenomas or carcinomas, and detailed molecular mechanisms, including oxidative stress modulation,
anti-inflammatory pathways, apoptosis, and oil stability under varied conditions. Such studies will
further elucidate LO’s chemopreventive action and its translational potential in colorectal cancer

prevention.

5. Conclusion

This study demonstrates that LO is safe and well-tolerated in Wistar Hannover rats, showing
no signs of acute or subchronic toxicity. A single oral dose of 2000 mg/kg of LO and repeated
administration of 250 mg/kg of HLO caused no clinical, biochemical, or histopathological alterations,
confirming its low toxicological risk. In addition, LO significantly reduced DMH-induced
preneoplastic lesions, indicating a pronounced chemopreventive effect against early colorectal
carcinogenesis. Altogether, these results highlight LO as a safe natural compound with potential for

use as a cooking oil and in dietary or nutraceutical interventions for the prevention of colorectal cancer.
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