
Page 1/18

Exploration of Possible Effects of Cannabis sativa
Seed Oil Applied in Different Doses in Ulcerative
Colitis Model
İzel Kavak 

Adnan Menderes University
Ferhat Şirinyıldız 

Adnan Menderes University

Research Article

Keywords: Cannabis sativa, Seed oil, Ulcerative colitis, İnflammation, Oxidative stress

Posted Date: February 13th, 2026

DOI: https://doi.org/10.21203/rs.3.rs-8751706/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Additional Declarations: No competing interests reported.

https://doi.org/10.21203/rs.3.rs-8751706/v1
https://doi.org/10.21203/rs.3.rs-8751706/v1
https://doi.org/10.21203/rs.3.rs-8751706/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/18

Abstract

BACKGROUND
Ulcerative colitis is a chronic inflammatory disease characterized by extensive mucosal damage and
insufficient treatment options. Cannabis sativa seed oil, distinguished by its rich bioactive lipid profile,
offers significant potential in modulating inflammation and oxidative stress. Given that its dose-
dependent efficacy remains largely unexplored, this study investigates the therapeutic effects of varying
doses of Cannabis sativa seed oil to establish a novel intervention strategy for ulcerative colitis.

MATERIALS AND METHODS
24 Wistar albino rats were distributed into four groups: control, TNBS-induced colitis, and two treatment
groups receiving Cannabis sativa seed oil via intragastric gavage at doses of 1 ml/kg (CS1) and 3 ml/kg
(CS3). Following a 72-hour protocol, colon tissues were harvested to evaluate oxidative stress markers
(SOD, GPx, MDA, MPO, CAT) and pro-inflammatory cytokines (TNF-α, IL-1β).

RESULTS
Cannabis sativa seed oil administration significantly attenuated apoptotic and inflammatory signaling
while restoring antioxidant enzyme homeostasis. Both biochemical and histopathological analyses
confirmed that the treatment conferred robust protection against colitogenic damage (p < 0.05).

CONCLUSION
Our findings demonstrate that Cannabis sativa seed oil effectively ameliorates ulcerative colitis. Notably,
the 3 ml/kg dose exhibited superior efficacy, yielding results comparable to the healthy control group,
which underscores its potential as a novel pharmacological agent for inflammatory bowel diseases.

1. INTRODUCTION
Inflammatory bowel disease (IBD), primarily classified as Crohn’s disease (CD) and ulcerative colitis (UC),
is a chronic gastrointestinal condition (1). Globally, approximately 11.2 million individuals are affected,
with the highest prevalence in Europe and North America (2). The disease typically manifests between
ages 10–35 and occurs more frequently in females (1, 2). Notably, 20% to 30% of ulcerative colitis
patients show an inadequate response to medical therapy, often necessitating surgical intervention or
colostomy (3). Long-term pharmacological management is essential in chronic diseases, yet
complications and poor adherence often compromise patient outcomes. Reported non-adherence rates
for IBD treatments vary significantly, ranging from 9.6–65% for aminosalicylic acid to 3–64.7% for
thiopurines (4, 5). Such non-adherence severely impairs symptom control and increases the risk of
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surgical interventions (6) Consequently, identifying natural phytochemicals to enhance treatment
response and quality of life has become a key research focus, offering promising strategies to target
oxidative stress and proinflammatory cytokines (7).

Ulcerative colitis (UC) is a multifactorial immunological disorder characterized by recurrent
gastrointestinal inflammation and mucosal injury. Pathogenesis involves an uncontrolled immune
response where disrupted intestinal barrier integrity permits luminal antigens to infiltrate the
submucosa. This barrier defect triggers massive immune cell infiltration and activates the nuclear factor-
kappa B (NF-κB) pathway, resulting in the excessive production of proinflammatory cytokines such as
TNF-α and IL-1β (8). This cytokine dysregulation accelerates tissue destruction and intensifies oxidative
stress via reactive oxygen species (ROS) production. Oxidative stress promotes lipid peroxidation
(increased MDA) and depletes endogenous antioxidants like SOD and GPx, escalating mucosal damage
to a transmural scale (9). Growing interest in bioactive natural components stems from the adverse
effects of conventional IBD therapies. Cannabis sativa seed oil emerges as a therapeutic agent due to its
optimal 3:1 Omega-6/Omega-3 ratio and rich polyphenolic content. Its anti-inflammatory capacity
primarily involves components like ALA and GLA, which suppress proinflammatory pathways via PPAR-γ
activation (10). Furthermore, tocopherols within the oil directly neutralize ROS, protecting the mucosal
barrier from oxidative assault and reducing immune cell infiltration through the modulation of MPO
activity (11). This mechanistic synergy positions CS seed oil as a potent natural adjuvant strategy that
repairs the intestinal barrier and mitigates the cytokine storm.

Used since 3000 BC in traditional Chinese medicine, Cannabis sativa has long treated fatigue,
rheumatism, and inflammatory disorders (12). Cannabis sativa seed oil (CSSO) is a unique plant-derived
source of vitamin D (13). Beyond nutrition, its essential fatty acids contribute to anti-inflammatory,
anticancer, and neuroprotective effects (14). CSSO lacks psychoactive properties as it bypasses
cannabinoid 1 receptors. Instead, it exerts potent antioxidant and immune-modulating effects via vitamin
E and cannabinoid 2 receptors (14).

Inflammation is a fundamental biological defense mechanism that protects tissues from
microorganisms and toxins but may also result in tissue damage (15). This process is mediated by blood
vessels, leukocytes, and plasma proteins. Inflammation can also be triggered by tissue necrosis, toxins,
and chemical agents. Recent studies have significantly associated ulcerative colitis with systemic
indicators, specifically the platelet-to-lymphocyte and neutrophil-to-lymphocyte ratios (16, 17). Ulcerative
colitis pathophysiology involves diffuse mucosal inflammation extending from the rectum to proximal
segments of the colon (18, 19).

This study aimed to evaluate the therapeutic potential of Cannabis sativa seed oil as a natural adjuvant
for ulcerative colitis, addressing the limitations of current pharmacological interventions. Our objective
was to investigate whether its rich antioxidant and anti-inflammatory profile could effectively mitigate
mucosal damage and oxidative stress in an experimental colitis model.
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2. MATERİALS AND METHODS

2.1. Study Design and Setting
This study was conducted in accordance with the principles outlined in the Guide for the Care and Use of
Laboratory Animals of the National Institutes of Health and was approved by the Ethics Committee for
Animal Experiments of Aydın Adnan Menderes University. The clinical trial number is
64583101/2023/06, Approval date 19/01/2023.

2.2. Experimental Animals and Conditions
A total of 24 male Wistar albino rats, weighing between 250–400 g and aged 10–12 weeks, were
obtained from the Animal Production Center of Aydın Adnan Menderes University Faculty of Medicine.
The animals were housed under semi-controlled laboratory conditions with a temperature of 22 ± 1°C,
relative humidity of 40–50%, and a 12/12-hour light/dark cycle. Standard laboratory chow and tap water
were provided ad libitum until 8–12 hours before the experimental procedures.

2.3. Characterization and Standardization of Cannabis
sativa Seed Oil
The Cannabis sativa seed oil used in this study was a standardized, commercially available product
(Mecitefendi, Turkey) manufactured under ISO 9001 and ISO 22000 quality management systems (The
fat content was analyzed using chromatographic methods and submitted to the official authorities). To
ensure the reproducibility and scientific validity of the results, the chemical profile of the specific batch
utilized was documented, and a single, uniform batch was used for all experimental groups to maintain
consistency. The oil was extracted through a controlled cold-pressing process (below 40°C) and is
characterized by a high concentration of polyunsaturated fatty acids (~ 80–90%), a significant
tocopherol content (800–1100 mg/kg), and a specific 3:1 Omega-6 to Omega-3 ratio (20). This rigorous
standardization ensures that the observed therapeutic effects are consistently attributable to the
established phytochemical profile of high-quality hemp seed oil.

2.4. Experimental Design
The rats were randomly allocated into four experimental groups (n = 6 per group): a healthy Control
group, a Colitis group (TNBS-induced, untreated), and two treatment groups receiving Cannabis sativa
seed oil at doses of 1 mL/kg (CS1) and 3 mL/kg (CS3). In the treatment arms, the oil was administered
daily via intragastric gavage for five consecutive doses, with the initial dose starting six hours post-
induction. Seventy-two hours after the induction of colitis, all rats were sacrificed under anesthesia, and
colon tissues were harvested for subsequent biochemical and histopathological analyses.

2.5. Induction of Experimental Colitis
Experimental colitis was induced by intracolonic administration of TNBS. The rats were fasted for 24
hours prior to induction, with free access to water. Under anesthesia with ketamine (75 mg/kg) and



Page 5/18

xylazine (8 mg/kg) administered intraperitoneally, a polyethylene cannula (6 Fr diameter) was gently
inserted 8 cm into the anus. A 1 mL solution containing 25 mg of 2,4,6-trinitrobenzene sulfonic acid
(TNBS) dissolved in 37% ethanol was slowly injected. The rats were maintained in the Trendelenburg
position for 30 seconds to ensure uniform distribution of the solution, then returned to their cages for
recovery.

2.6. Histopathological Evaluation and Scoring
Colonic tissue samples were fixed in 10% neutral buffered formalin, dehydrated through a graded series
of ethanol, and embedded in paraffin blocks. Sections of 5-µm thickness were obtained via microtome
and stained with Hematoxylin and Eosin (H&E). The stained sections were examined under a light
microscope to evaluate mucosal architecture and inflammatory infiltration. Histological damage was
quantified using a validated semi-quantitative scoring system based on established literature.
Parameters including epithelial loss, crypt architectural distortion, inflammatory cell infiltration,
submucosal edema, and the presence of hemorrhage or necrosis were graded on a scale (typically 0–3
or 0–4). The total histological score, representing the sum of these individual parameters, was
calculated to provide a comprehensive assessment of colonic mucosal injury.

2.7. Tissue Sampling and Processing
At the end of the 72-hour experimental period, anesthesia was induced with xylazine (8 mg/kg) and
ketamine (75 mg/kg) intraperitoneally. The abdominal cavity was opened under sterile conditions for
macroscopic inspection of the colon to evaluate perforation or adhesion. Tissue samples obtained for
biochemical analysis were stored at − 80°C until further processing. Portions of the colon designated for
histopathological evaluation were fixed in 10% neutral-buffered formalin, embedded in paraffin, sectioned
at 5 µm thickness, and stained with hematoxylin–eosin (H&E) for microscopic examination.

2.8. Biochemical Analysis
Colon tissue samples were homogenized in 50 mM phosphate buffer (w/v = 1/10) at 0–4°C. The
homogenates were centrifuged at 500 × g for 15 minutes at 4°C, and the supernatants were collected for
analysis. The activities and concentrations of myeloperoxidase (MPO), catalase (CAT), interleukin-1β (IL-
1β), tumor necrosis factor-α (TNF-α), superoxide dismutase (SOD), and glutathione peroxidase (GPx)
were determined using commercially available ELISA kits (BioVision and ScienceCell, USA) according to
the manufacturers’ instructions.

2.9. Statistical Analysis
Statistical analyses were performed using GraphPad Prism (version 7.04, GraphPad Software Inc., San
Diego, USA). The normality of data distribution was assessed using the Shapiro-Wilk test. For normally
distributed data, statistical differences between groups were evaluated using one-way analysis of
variance (ANOVA), followed by Tukey’s multiple comparisons test for post-hoc analysis. Data are
expressed as Mean ± Standard Error of the Mean (SEM), and a p-value of < 0.05 was considered
statistically significant.
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3. RESULTS

3.1. Histopathological Findings
Histopathological findings are summarized in Table 1. No tissue damage was observed in the control
group. In the colitis group, severe mucosal disruption, hemorrhage, necrosis, submucosal edema, crypt
distortion, epithelial damage, reduced Goblet cell count, and wall thichening were evident. In the CS1
group, moderate necrosis, hemorrhage, and inflammation were observed. In contrast, the CS3 group
exhibited no necrosis or crypt distortion, and the Goblet cell count remained unaltered. Only mild edema
and inflammation were detected in this group.

Microscopic examination of Hematoxylin-Eosin (H&E, x10) stained sections revealed no structural
alterations in the control group (Fig. 1A). In contrast, the TNBS group exhibited severe histopathological
changes in all evaluated parameters (Fig. 1C). The CS1 group showed improvements in submucosal
edema, hemorrhage, wall thickening, epithelial damage, crypt distortion, necrosis, inflammation, and
Goblet cell count relative to the TNBS group (Fig. 1B). Similarly, the CS3 group demonstrated marked
reductions in edema, hemorrhage, inflammation, necrosis, crypt distortion, Goblet cell loss, and wall
thickening compared to the TNBS group (Fig. 1D).

3.2. Biochemical Findings
Comparisons among the study groups revealed significant differences in several biochemical
parameters (Table 2, Fig. 2). TNBS administration successfully induced oxidative damage, evidenced by
the marked elevation of MDA (355.8 ± 23.36) and the significant increase in MPO levels (618.0 ± 33.76),
reflecting extensive lipid peroxidation and neutrophil infiltration, respectively. Furthermore, the TNBS
group exhibited severe inflammation, demonstrated by the substantial rise in pro-inflammatory cytokines
TNF-alpha (1549 ± 70.24) and IL-1 beta (1406 ± 67.31). This pathological state was further underscored
by the dysregulation of the endogenous antioxidant system, shown by the diminished levels of CAT
(277.7 ± 19.76) and GPx (619.3 ± 47.72) and the increased SOD activity (40.17 ± 1.682).

Conversely, treatment with Cannabis sativa seed oil significantly mitigated these pathological changes in
a dose-dependent manner. Specifically, the highest dose (CS3) significantly reduced the levels of MDA
(220.5 ± 23.48) and MPO (400.5 ± 36.48) compared to the TNBS group (p < 0.05). Similarly, CS treatment
markedly suppressed the inflammatory response; specifically, TNF-α (1234 ± 54.72 in CS3) and IL-1β
(1081 ± 49.69 in CS3) levels demonstrated a significant restoration toward baseline values. The
intervention also restored the antioxidant capacity, as evidenced by the significant elevation of CAT
(380.7 ± 15.07 in CS3) and GPx (856.3 ± 23.19 in CS1) compared to the TNBS group. These findings
collectively affirm the potent anti-inflammatory and antioxidant properties of Cannabis sativa in the
experimental colitis model.

Tablo 1 Shows the tissue histopathology scores (p < 0.05).
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  Control Colitis CS1 CS3

Submucosal edema 0.22 2.87 2.25 1.88

Hemorrhage 0 2.87 1.50 1.33

Inflammation 0.33 2.21 1.50 1.44

Necrosis 0 3 1.62 1.33

Decrease in Goblet cell count 0 2.75 1.62 1.33

Epithelial damage 0 2.87 1.62 1.33

Crypt distortion 0 2.87 1.50 1.22

Wall thickening 0 2.87 1.75 1.33

The histopathological findings, evaluated by an expert pathologist blinded to the experimental groups to
ensure objectivity, are summarized in Table 1. The untreated Colitis group exhibited extensive mucosal
injury, characterized by significantly elevated scores for submucosal edema, hemorrhage, necrosis, and
epithelial damage compared to the Control group (p < 0.05). Significant crypt distortion and a reduction
in goblet cell count further confirmed the severity of the TNBS-induced model. Conversely, Cannabis
sativa (CS) seed oil treatment attenuated these pathological changes in a dose-dependent manner.
While the CS1 group showed moderate recovery, the CS3 group demonstrated superior therapeutic
efficacy, significantly reducing inflammation and necrosis scores. These results suggest that CS
treatment, particularly at higher doses, effectively preserves structural mucosal integrity in experimental
colitis.

Tablo 2 Collective Biochemistry Results Between Groups (mean ± SEM). p < 0.05:*, p < 0.01:**, p < 
0.005:*** Comparisons were made according to the TNBS group in different biochemical parameters.
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  CONTROL TNBS CS1 CS3

MDA

(nmol/g tissue)

137.7 ± 4.120**** 355.8 ± 23.36 245.3 ± 16.58** 220.5 ± 23.48***

MPO

(mU/mL)

338.7 ± 26.83*** 618.0 ± 33.76 478.3 ± 27.75* 400.5 ± 36.48***

GPx

(mU/mL)

1138 ± 53.53**** 619.3 ± 47.72 856.3 ± 23.19** 792.3 ± 55.20*

CAT

(mU/mL)

412.5 ± 28.52** 277.7 ± 19.76 348.2 ± 29.48 380.7 ± 15.07*

TNF alfa

(pg/g tissue)

1225 ± 63.60** 1549 ± 70.24 1366 ± 60.65 1231 ± 54.72**

SOD % 22.83 ± 2.915*** 40.17 ± 1.682 31.83 ± 1.778* 26.83 ± 2.242**

IL1 beta

(pg/mL)

939.5 ± 31.91**** 1046 ± 67.31 1174 ± 63.90* 1081 ± 49.69**

The biochemical parameters summarized in Table 2 demonstrate that intrarectal TNBS administration
induced significant oxidative damage and an inflammatory response. In the TNBS group, a marked
elevation in lipid peroxidation (MDA) and neutrophil infiltration (MPO) was observed alongside a
significant depletion of antioxidant enzymes (GPx and CAT) compared to the Control group (p < 0.05).
Furthermore, proinflammatory cytokine levels (TNF-α and IL-1β) were increased in the colitis model.
Treatment with Cannabis sativa seed oil (CS) effectively modulated these parameters. Specifically, the
CS3 group (high dose) showed superior efficacy in reducing MDA and MPO levels (p < 0.005 and p < 
0.001, respectively) and significantly suppressing TNF-α and IL-1β expression compared to the untreated
TNBS group. While GPx levels were partially restored in both treatment groups, the CS1 group exhibited a
more pronounced recovery in GPx activity compared to CS3. These results suggest that CS treatment
strengthens the antioxidant defense system and attenuates the inflammatory cascade in experimental
colitis.

4. DISCUSSION
Inflammatory bowel disease (IBD) is a chronic condition characterized by persistent inflammation of the
gastrointestinal tract, often leading to mucosal injury, edema, and ulcer formation (21, 22). In the present
study, macroscopic and histopathological examinations revealed ulceration and edema in rats with
TNBS-induced colitis, whereas biochemical analyses indicated an imbalance in oxidative stress and
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antioxidant systems, alongside elevated inflammatory markers. Results show that TNBS administration
successfully induced colitis and oxidative-inflammatory responses in the experimental model.

Both Crohn’s disease and ulcerative colitis are primary forms of IBD, and their clinical management
typically involves corticosteroids, aminosalicylates, immunosuppressive agents, and TNF-alpha
inhibitors (23–25). Although effective, these conventional therapies are often limited by significant
adverse effects. For instance, TNF-alpha inhibitors have been associated with increased risks of
lymphoma and heart failure (26), aminosalicylates may cause gastrointestinal distress (27, 28), and
long-term corticosteroid use is linked to osteoporosis and edema (29–31). Given these clinical
challenges, the current study hypothesized that Cannabis sativa seed oil could mitigate mucosal
damage and inflammatory responses. Unlike synthetic agents, Cannabis sativa seed oil is characterized
by a favorable safety profile in experimental models, as it is composed of essential fatty acids and
bioactive compounds that lack the systemic toxicity associated with conventional immunosuppressants,
thereby offering a promising complementary approach for IBD management.

Experimental colitis models are indispensable tools for elucidating the pathophysiology of IBD. While
various induction methods, such as oxazolone, dinitrochlorobenzene, acetic acid, and dextran sulfate
sodium (DSS), are commonly employed (32, 33), the intrarectal TNBS model was selected for the present
study. TNBS is particularly valued for its capacity to induce a transmural inflammatory response and
Th1-mediated immune profile that closely mimics the clinical and histopathological features of human
Crohn’s disease. This model provides a reliable and reproducible framework for evaluating the
therapeutic efficacy of natural compounds like Cannabis sativa seed oil, allowing for a standardized
assessment of its protective effects on mucosal integrity.

Oxidative stress markers were significantly altered in the TNBS group. MDA, a marker of lipid
peroxidation, was significantly elevated, reflecting oxidative damage (34). Alves et al. (2024) also
supported that MDA was significantly elevated, reflecting oxidative damage, in their colitis study (11). A
study by Mo et al. (2022) demonstrated that the oral administration of mulberry anthocyanins
successfully suppressed oxidative stress in the colon in a DSS-induced ulcerative colitis model.
Consequently, a significant reduction in MDA levels, a marker of lipid peroxidation, was reported (35).
MPO levels, widely recognized as indicators of neutrophil infiltration and inflammatory activity, were also
increased in untreated rats (36). These findings are consistent with previous studies in which plant
extracts attenuated MPO elevation in experimental colitis models (37). Wang et al. (2014) demonstrated
that the sulfated polysaccharide isolated from the plant Ulva lactuca significantly suppressed MPO
activity in an experimental colitis model, proving the ability of natural compounds, similar to what
Cannabis sativa also shows, to attenuate the inflammatory response (38). Conversely, in the CS-treated
groups, both MDA and MPO levels were significantly reduced in a dose-dependent manner, indicating the
antioxidant and anti-inflammatory properties of Cannabis sativa.

The dysregulation of endogenous antioxidant systems, including SOD, CAT, and GPx, was observed in
TNBS-induced colitis. SOD, which catalyzes the dismutation of superoxide radicals, plays a key role in
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preventing lipid peroxidation and mitigating inflammatory damage (39, 40). Qian et al. (2024) concluded
in their 2024 study that they ameliorated colitis symptoms by enhancing antioxidant enzyme function.
They demonstrated a protective effect against oxidative damage by restoring the levels of SOD, CAT, and
GPx (41). A systematic review by Wu et al. (2021) investigated the protective effects of various natural
compounds on inflammatory bowel diseases. The study reported that one of the fundamental
mechanisms of action of these compounds is to alleviate oxidative stress by directly and indirectly
upregulating the activity of mucosal SOD, CAT, and GPx enzymes. The Cannabis sativa seed oil study
similarly showed a protective effect against oxidative damage by restoring SOD, CAT, and GPx levels
(42). Results show that, TNBS administration resulted in decreased SOD levels, whereas treatment with
Cannabis sativa significantly restored SOD activity, suggesting a protective effect against oxidative
injury. Similarly, CAT and GPx levels were elevated in CS-treated groups, further supporting the
antioxidant and anti-inflammatory role of the intervention (43–45).

Proinflammatory cytokines such as TNF-alpha and IL-1 beta are critical mediators in the pathogenesis of
IBD and serve as key biomarkers of inflammation (46–48). Alhasbary et al. (2025), in a review examining
the potential of natural compounds in the treatment of ulcerative colitis, emphasized that flavonoids, in
particular, modulate the immune response by suppressing the production and release of
proinflammatory cytokines such as TNF-alpha and IL-1 beta. This effect is critical for breaking the
inflammatory cycle caused by the cytokines. Liang et al. found that natural compounds successfully
reduced TNF-alpha and IL-1 beta by targeting inflammatory signaling pathways, which supports our
study with Cannabis sativa (8, 49). Our results demonstrated that TNBS-induced colitis significantly
increased serum and tissue levels of TNF-alpha and IL-1 beta, while Cannabis sativa treatment markedly
reduced these cytokine levels, indicating a strong anti-inflammatory effect. These findings are in
agreement with previous studies; for instance, Zhu et al. (2019) reported that gallic acid significantly
decreased TNF-alpha and IL-1 beta levels in TNBS-induced colitis, paralleling our observations in the CS-
treated groups.

The observed therapeutic effects can be attributed to the unique lipid profile of Cannabis sativa seed oil.
The selection of Cannabis sativa seed oil is predicated on its unique nutritional profile, specifically the
optimal 3:1 ratio of Omega-6 to Omega-3 polyunsaturated fatty acids, which is essential for modulating
systemic inflammation (50). Unlike conventional vegetable oils, it contains significant levels of Gamma-
Linolenic Acid, a precursor to anti-inflammatory eicosanoids. Furthermore, its rich composition of
bioactive polyphenols and tocopherols provides a synergistic antioxidant effect, making it a superior
candidate for mitigating the oxidative stress and mucosal damage associated with ulcerative colitis
compared to other lipid sources.

Finally, while other studies investigating DSS-induced colitis have highlighted potential issues with
reproducibility and standardization (51), the intrarectal TNBS method employed in our study provided
consistent histopathological and biochemical results. Histolopathological evaluation confirmed that CS
treatment mitigated mucosal damage, edema, necrosis, and inflammatory infiltration in a dose-
dependent manner, further supporting the therapeutic potential of Cannabis sativa in IBD.

İ
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5. CONCLUSİONS
This study demonstrates that Cannabis sativa seed oil significantly improves mucosal and
histopathological damage in TNBS-induced colitis. The therapeutic effect is primarily driven by the
reduction of oxidative stress and the suppression of pro-inflammatory cytokines. Our findings highlight
that CS seed oil exerts these protective effects in a dose-dependent manner. Consequently, this natural
intervention represents a promising adjunctive therapy for managing inflammatory bowel disease (IBD).

However, certain limitations warrant further investigation. Future research should focus on evaluating
the long-term safety and efficacy of CS seed oil in human populations. Detailed studies are needed to
optimize dosages and treatment durations. Additionally, exploring potential synergistic effects between
CS seed oil and conventional IBD treatments could provide new clinical perspectives. Such
investigations will be crucial in determining the viability of CS seed oil as a supportive strategy for IBD
patients.
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Figure 1

Depicts the following: Control group, normal colon appearance (A); CS1 group, area with mild edema and
mild inflammation (B); colitis group, necrotic tissue, submucosal edema, crypt distortion, decreased
goblet cells, wall thickening, epithelial damage (C); CS3 group, preserved colon tissue with mild edema
(D).
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Figure 2

Effect of Cannabis sativa seed oil on biochemical markers in TNBS-induced ulcerative colitis. (A)
Catalase (CAT) activity, (B) Glutathione peroxidase (GPx) activity, (C) Interleukin-1 beta (IL-1β) levels, (D)
Malondialdehyde (MDA) concentrations, (E) Myeloperoxidase (MPO) activity, (F) Superoxide dismutase
(SOD) activity, and (G) Tumor necrosis factor-alpha (TNF-α) levels. Data are expressed as Mean ± SEM
(n=6 per group). Statistical significance was evaluated by one-way ANOVA followed by Tukey’s multiple
comparisons test. *p < 0.05 denotes statistical significance.
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