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ABSTRACT

Gastric ulcers are a growing global health burden, particularly in Nigeria. Jatropha tanjorensis, used traditionally in
African medicine, has reported anti-inflammatory and antioxidant properties. This study evaluated the anti-
inflammatory and cytoprotective effects of Jatropha tanjorensis aqueous leaf extract on indomethacin-induced gastric
ulcers in adult female mice. Twenty-five mice were randomly assigned into five groups (n=5): control (distilled water),
indomethacin-only (20 mg/kg), low-dose extract (200 mg/kg + 10 mg/kg indomethacin), high-dose extract (400 mg/kg +
20 mg/kg indomethacin), and omeprazole (20 mg/kg + 20 mg/kg indomethacin). Treatments were administered orally for
7 days. Biochemical markers and histopathology were assessed. Interleukin-1p levels were significantly reduced in both
extract-treated groups (25.20+ 1.27 and 26.10 + 1.41 pg/mL) compared to control (31.60 £ 1.98 pg/mL), indicating anti-
inflammatory activity. Malondialdehyde levels showed no significant changes across groups. Superoxide dismutase
(SOD) activity was significantly decreased in the indomethacin-only group (13.68 + 2.14 U/mg protein) compared to
control (28.68 = 3.62 U/mg protein), while extract treatment restored SOD activity (25.65£2.05 and 18.22+0.01 U/mg
protein at low and high doses, respectively), demonstrating dose-dependent antioxidant effects. Histopathological
examination revealed reduced ulceration and inflammatory infiltration in extract-treated groups compared to
indomethacin-only group. The aqueous extract of Jatropha tanjorensis demonstrated significant anti-ulcerogenic and
antioxidant properties, suggesting its potential as a therapeutic agent for managing NSAID-induced gastric ulcers.
Keywords: Antioxidant, Cyto-protective, Gastric ulcer, Indomethacin, Jatropha tanjorensis; NSAID-induced ulcer,
Omeprazole.

INTRODUCTION

Gastric ulcer disease remains a significant global
health challenge, with an alarming increase in its
prevalence, particularly in developing countries.' These
ulcers, often induced by factors such as nonsteroidal
anti-inflammatory drugs (NSAIDs), are a major cause

How to cite this article

*Eru EU, Kizito AU, Adugba AO, Adugba, Onahinon C, Akwaras NA, Ogo
AO, Arubi P, Abi I, Adeniyi SO. Assessment of Anti-inflammatory and
Cyto-protective Action of Jatropha Tanjorensis and Biomarkers on
Indomethacin Induced Ulcer in Adult Female Mice. ] Biomed Res Clin Pract:
2026;9(3):137-149. DOL: https://doi.org/10.5281/zenodo.22283619

of morbidity, affecting millions of people worldwide.’

The rising burden of gastric ulcers has sparked
increasing interest in identifying effective therapeutic
agents, especially those with fewer side effects than
conventional treatments.” While proton pump inhibitors
(PPIs) and histamine (H,) receptor antagonists are
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commonly used, their long-term effectiveness in
preventing NSAID-induced ulcers remains limited, and
prolonged use can result in adverse effects, such as
gastrointestinal infections and nutrient malabsorption.”
Due to these limitations, there is growing interest in the
use of alternative therapies, particularly plant-based
remedies, for their potential to protect the gastric
mucosa while alleviating inflammation.

One such plant, Jatropha tanjorensis, has gained
recognition in traditional African medicine for its use in
treating various ailments, including ulcer diseases. It is
known for its diverse pharmacological properties and
has been studied for its anti-inflammatory, analgesic,
and antioxidant effects, which may offer promising
. 5.6
cytoprotective benefits.

Botanically, Jatropha tanjorensis belongs to the Plantae
kingdom and the Tracheophyta phylum, with a
classification within the Magnoliopsida class. It is part
of'the Malpighiales order, which includes various plants
known for their antioxidant and anti-inflammatory
properties.” Jatropha tanjorensis is a member of the
Euphorbiaceae family and has been widely utilized in
African herbal medicine, either as a standalone
treatment or in combination with prescribed drugs.' The
plant's leaves and other parts contain bioactive
compounds, such as flavonoids and alkaloids, which are
believed to contribute to its medicinal efficacy.’
Common names of the plant include "Catholic
" "reverend father vegetable," "blood of
" "miracle leaf," "tree

vegetable,
chaya leaf," "Jatropha,

Jesus,
spinach," "God's gift," and "hospital too far."

Currently, NSAID-induced ulcers are a major concern
due to their ability to disrupt the gastric mucosal barrier
and lead to inflammation and ulceration.” Traditional
therapeutic strategies focus primarily on reducing
gastric acid secretion, but these approaches fail to
address the underlying oxidative stress and
inflammation that contribute to mucosal damage.’ There
is a need for new, adjunctive therapies that not only
mitigate gastric acid secretion but also enhance mucosal
protection and repair. This has led to a renewed interest
in natural compounds, such as Jatropha tanjorensis,
which may offer dual benefits by acting as both an anti-
inflammatory and antioxidant agent.

The objective of this study was to assess the
cytoprotective and anti-inflammatory effects of
Jatropha tanjorensis against indomethacin-induced
ulcers in adult female mice. Through the investigation of
its impact on biomarkers of inflammation (such as
interleukin-6 and malondialdehyde) and antioxidant
activity (such as superoxide dismutase levels), this
research aimed to provide valuable insights into the
potential of Jatropha tanjorensis as a therapeutic agent
for managing NSAID-induced gastric ulcers. The
findings could contribute to the development of safer,
more effective treatments for ulcer diseases, particularly
in populations with limited access to conventional
medications.

MATERIALSAND METHODS
Collection of plant materials

Fresh leaves of Jatropha tanjorensis were collected
from the natural habitat in Makurdi, Benue State,
Nigeria. Sample of leaves collected were identified in
the Department of Biological Sciences Faculty of
Science, Rev. Fr. Moses Orshio Adasu University,
Benue State and was allocated voucher number
BSUM/PSB/026.

A picture of leaves of Jtapha tanjorensis
Extraction of plant materials.

This maceration method is a standard technique for
aqueous extraction of plant materials as described by
Harborne (1998) and widely employed in
phytochemical studies. The leaves of Jatropha
tanjorensis were washed, air-dried, and pulverized using
a manual grinder. The powdered plant material (50 g)

J Biomed Res. Clin Pract | Vol 9 | No 3| 2026

®

For Reprint Contact: info@jbrcp.org



Eru EU* et al,

Assessment of anti-inflammatory and cyto-protective action of Jatropha tanjorensis

was macerated in 500 mL of distilled water at room
temperature for 6 hours with occasional stirring to
ensure proper extraction. The mixture was then filtered
through Whatman No. 1 filter paper, and the filtrate was
concentrated to dryness using a water bath set at
approximately 40°C to obtain the crude aqueous
extract."

Drugs and chemicals

Indomethacin was obtained from a registered Pharmacy
with batch number A4-9417 and LD,, of 50 mg/kg.
Omeprazole manufactured by Nemel Pharmaceuticals
Limited with batch number 01C and LD, of 4,000
mg/kg were procured from a registered pharmacy store.

Animal models

A total of twenty-five healthy adult mice were procured
from the animal house at the College of Health
Sciences, Rev. Fr. Moses Orshio Adasu University,
Benue State. They were kept in animal cages and treated
in accordance with the Guide for the Care and Use of
Laboratory Animals by the National Research
Council." They were fed with standard pellet diet and
water. The mice were randomly allocated into five
groups (n=15), and the Jatropha tanjorensis extract was
administered orally for seven days, after fourteen days
ofacclimatization.

Experimental Design

Twenty-five (n-25) female adult mice weighing
between 27-43g were randomly allocated into five (5)
groups of 5 mice per group (n = 5). They were allowed
14 days to acclimatize before the commencement of

GROUPS DOSE ADMINISTRATION DURATION

GROUP 1 Distilled water and feed 7 Days

GROUP 2 Distilled water and feed 7 Days
20mg/kg B.W of Indomethacin

GROUP 3 200mg/kg B.W of J.tanjorensis 7 Days
20mg/kg B.W of Indomethacin

GROUP 4 400mg/kg B.W of J.tanjorensis 7 Days
20mg/kg B.W of Indomethacin

GROUP 5 20mg/kg B.W of Omeprazole 7 Days

20mg/kg B.W of Indomethacin
B.W-Body weight

Atthe end of the experiment, all the 25 mice were not fed
for 24 hours but were still allowed water. The animals
were humanely sacrificed by chloroform anesthesia and
blood samples were taken via cardiac puncture using
sterile needles and syringes into EDTA containing
sample tubes for biochemical analysis. The organ of
interest (stomach) were harvested and fixed in 10%
formol saline for histological analysis and tissue
processing.”

Histological study

The stomach tissues of the control and treated mice were
fixed in Bouin's fluid for 6 hours before they were
transferred into 10% formalin for histological
evaluation. They were automatically processed by
passing them through different grades of alcohol. The
tissues were routinely processed and examined under
the light microscope. Photomicrograph of the slides

were then taken.

The severity of gastric mucosal injury, was assessed by a
pathologist blinded to the treatment groups. The degree
of gastric mucosal injury, leukocyte infiltration, and
hemorrhage on a scale from 0 (normal) to 4 (severe), was
assessed as previously described by Liang etal.”

Biochemical Assays

Assay of superoxide dismutase (SOD) activity:
Superoxide dismutase activity was measured using
stomach tissue homogenate, according to the method of
Winterbourn (1975)" as modified by Rukmini et al.
(2004)." The principle of the assay was based on the
ability of SOD to inhibit the reduction of nitro-blue
tetrazolium (NBT). The reaction mixture contained 2.7
ml of 0.067M phosphate buffer, pH 7.8, 0.05 ml of
0.12mM riboflavin, 0.1 ml of 1.5mM NBT, 0.05 ml of
0.01M methionine and 0.1 ml of enzyme samples.
Uniform illumination of the tubes was ensured by
placing it in an aluminum foil in a box with a 15W
fluorescent lamp for 10 minutes. Control without the
enzyme source was included. The absorbance was
measured at 560nm. One unit of SOD was defined as the
amount of enzyme required to inhibit the reduction of
NBT by 50% under the specific conditions. Activity of
enzyme was expressed as units /mg protein.

Estimation of Lipid Peroxidation (Malondialdehyde):
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Lipid peroxidation of stomach tissue homogenate was
estimated calorimetrically by thiobarbituric acid
reactive substances (TBARS) method of Buege and
Aust (1978)." A principle component of TBARS is
malondialdehyde (MDA), a product of lipid
peroxidation. In brief, 0.1 ml of tissue in Tris-HCI
buffer, pH 7.5 was treated with 2 ml of (1:1:1 ratio)
TBA-TCA-HCI reagent (thiobarbituric acid 0.37%,
0.25 N HCl and 15% TCA) and placed in water bath for
15 min, cooled. The absorbance of clear supernatant
was measured against reference blank at 535 nm.
Concentration was calculated using the molar
absorptivity of malondialdehyde which is 1.56 x10° M
cm'and expressed as nmol/mg protein.

Determination of the of Pro-inflammatory Cytokines
(IL-6, and IL-1beta): Stomach tissues were
homogenized in phosphate-buffered saline (pH 7.4) ata
ratio of 1:10 (w/v) using a tissue homogenizer. The
homogenates were then centrifuged at 4,000 x g for 15
minutes at 4°C to remove cellular debris. The resulting

anti-inflammatory cytokines (IL-1beta) were measured
using ELISA kits according to the manufacture's
guidelines. The cytokines concentration was expressed
inpg/ml.

Ethical Clearance

Ethical clearance was obtained from College of Health
Sciences Research and Ethic Committee and was
assigned number, CREC/UGP/094. The experiment was
conducted in accordance with the Guide for the Care and
Use of Laboratory Animals by the National Research
Council."

Statistical Analysis

The data was subjected to statistical analysis using SPSS
version 25.0 manufactured by International Business
Machine (IBM). Mean differences between groups was
analyzed using one-way analysis of variance (ANOVA)
and comparison between the means by Dunnett post hoc
test. A p-value less than 0.05 (p=<0.05)

was considered statistically significant.

clear supernatants were collected and used for cytokine RESULTS

measurements. Pro-inflammatory cytokines (IL-6) and
Table 1: Body Weight Changes Across Experimental Group
GROUP (N) INITIAL BODY WEIGHT FINAL BODY WEIGHT BODY WEIGHT

(@ (2) DIFFERENCE (g)

GROUP 1 (Control) 33.40+3.25 31.70+2.81 -1.70£1.35
GROUP 2 (20mg/kg IDC) 34.1623.67 32.1242.86 -2.04+0.90
GROUP 3 (LD J.tj + 31.5245.31 30.40:£4.84 -1.12+0.67
20mg/kg IDC)
GROUP 4 (HD J.tj + 34.40+4.12 32.2744.47 -1.42£0.35
20mg/kg IDC)
GROUP 5 (OPZ + 20mg/kg 36.02£7.19 33.62+7.35 -2.40+1.91
1DC)

Values are expressed as MEAN+SD; N =5

IDC = Indomethacin; J.tj = Jatropha tanjorensis; LD = Low Dose; HD = High Dose; OPZ = Omeprazole
Table 1 shows a decrease in mean body weight across groups, but it was not statistically significant.
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Table 2: Distribution of Anti-inflammatory Markers: Interleukin-6 & Interleukin-1

GROUP (N) INTERLEUKIN-6 (pg/ml) INTERLEUKIN-1 (pg/ml)
GROUP 1 (Control) 25.60+2.12 31.60£1.98 "

GROUP 2 (20mg/kg IDC) 25.35+0.35 27.03+0.00

GROUP3 (LD J.tj + 23.35+2.61 25.20£1.27*

20mg/kg IDC)

GROUP4 (HD J.tj + 27.15+0.06 26.10+1.41*

20mg/kg IDC)

GROUP 5 (OPZ + 20mg/kg 24.80+2.12 24.59+3.51*

IDC)

Values are expressed as MEAN+SD; N =5

IDC = Indomethacin; J.tj = Jatropha tanjorensis; LD = Low Dose; HD = High Dose; OPZ = Omeprazole
‘=p < 0.05 compared to Group 1 (Control)

*=p < 0.05 compared to Group 2 (Indomethacin-only)

"=p <0.05 compared to Group 5 (Omeprazole and indomethacin)

Table 2 shows no significant effect on the inteleukin-6 level of mice. With respect to interleukin-1, both
indomethacin and the extract of Jatropha tanjorensis showed a significant decreasing effect on the anti-
inflammatory marker level which implies a decrease in tissue inflammation, as observed in groups 3 — 5 of this
research.

Table 3 Effects of Oxidative Stress Markers: MDA & SOD

GROUP (N) MDA (nmol/mg pro) SOD (U/mg pro)
GROUP 1 (Control) 0.70+0.28 28.6843.622
GROUP 2 (20mg/kg IDC) 1.50+0.84 13.6842.14%
GROUP 3 (LD J.tj + 0.910.41 25.6542.05%
20mg/kg IDC)

GROUP 4 (HD J.tj + 1.05+0.21 18.22+0.01*
20mg/kg IDC)

GROUP 5 (OPZ + 20mg/kg 0.90+0.00 22.65+4.87%
IDC)

Values are expressed as MEAN+SD; N =5

IDC = Indomethacin; J.tj = Jatropha tanjorensis; LD = Low Dose; HD = High Dose; OPZ = Omeprazole
*=p < 0.05 compared to Group 1 (Control)

*=p < 0.05 compared to Group 2 (Indomethacin-only)

"=p <0.05 compared to Group 5 (Omeprazole and indomethacin)

The result in Table 3 shows that the administration of indomethacin alone had a significant decreasing effect on the
SOD levels of the mice which implies an increase in oxidative stress as seen in group 2 of this research, while the
administration of the extract of Jatropha tanjorensis showed a notable protective effect against the rise in oxidative
stress as observed in the notable increase in SOD levels from groups 3 —5 of this research.

Figure 1 Histological Analysis of stomach of group 1 mice (plate 1A and IB)

BV - Blood vessels

GP - Gastric pit

GG - Gastric gland

MM - Muscularis mucosa
SM - Submucosa

Plate 1A- Stomach section of group 1 mice [stain: H&E: X400]

Plate 1B: Stomach section of group 1 mice [stain: E: X400]
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Figure 1: Plate 1A and 1B show the histological section of the stomach from the control group (Group 1), stained
with H&E (Hematoxylin and Eosin) at x400 magnification. The blood vessels (BV), gastric pits (GP), gastric
glands (GG), and muscularis mucosa (MM) are intact.

Figure 2 Histological Analysis of stomach of group 2 mice (plate 2A and 2B)

BV - Blood vessels
GG - Gastric gland
M - Mucosa

Y - Ulceration

Z - Inflammation

Plate 2A- Stomach section of group 2 mice [stain: H&E: X400]

Plate 2B: Stomach section of group 2 mice [stain: H&E: X400] ulcer control group
Figure 2: Plate 2A and 2B depicts the stomach section from Group 2 (indomethacin-treated), showing
noticeable ulceration (Y) and inflammation (Z) in the mucosal layer, indicative of NSAID-induced gastric
damage.
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Figure 3 Histological Analysis of stomach of group 3 mice (plate 3A and 3B)

BV - Blood vessels
GG - Gastric gland
M - Mucosa

Y - Ulceration

Z - Inflammation

Plate 3A- Stomach section of group 3 mice [stain: H&E: X400]

Plate 3B: Stomach section of group 3 mice [stain: H&E: X400]

Figure 3: Plate 3A and 3B presents the stomach section from Group 3 at X400 magnification, with minimal
ulceration and inflammation (Y, Z) compared to group 2
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BV - Blood vessels
GG - Gastric gland
M - Mucosa

Y - Ulceration

¥ Z - Inflammation

Plate 4 A: Stomach section of group 4 mice [stain: H&E: X400]

Plate 4B: Stomach section of group 4 mice [stain: H&E: X400]

Figure 4: Plate 4A and 4B shows the mucosal layer is less disrupted, with intact blood vessels (BV) and gastric
glands (GG). There is less ulceration and minimal inflammatory cell infiltration.
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Figure 5 Histological Analysis of stomach of group 5 mice (plate SA and 5B)

o BV - Blood vessels
GG - Gastric gland
- M - Mucosa

. | Y - Ulceration

Z - Inflammation

Plate SA: Stomach section of group 5 mice [stain: H&E: X400]

Plate 5B: Stomach section of group 5 mice [stain: H&E: X400]
Figure 5: Plate 5A shows the histological section of the stomach from Group 5, where the protective effect of
omeprazole against NSAID-induced gastric injury is observed, with reduced ulceration (Y) and inflammation (Z).
Plate 5B shows intact gastric glands and blood vessels.

DISCUSSION

This study aimed to assess the anti-inflammatory and
cytoprotective effects of Jatropha tanjorensis on
indomethacin-induced ulcers in mice. The results
demonstrated that the plant extract exhibited significant
protective effects, primarily through its
anti-inflammatory and antioxidant properties. The
findings of the study extend the current understanding

of Jatropha tanjorensis in several novel ways that
distinguish this work from previous investigations. To
our knowledge, this is the first study to specifically
evaluate the combined anti-inflammatory and
cytoprotective effects of the aqueous leaf extract in an
indomethacin-induced ulcer model using female mice,
providing comprehensive dose-response data alongside
integrated biochemical and histopathological findings.
Furthermore, our study uniquely demonstrates the
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differential modulation of interleukin-1p (IL-1f) versus
interleukin-6 (IL-6), suggesting a cytokine-specific
anti-inflammatory mechanism that has not been
previously reported for this species and that contrasts
with findings from studies on related Jatropha species.

In this study, there was no significant change in the body
weight of the mice across the experimental groups. This
finding aligns with previous report that the intake of
Jatropha tanjorensis extract does not significantly
affect body weight.!” However, while previous studies
focused primarily on general toxicity assessments, our
study specifically controls for weight changes to
confirm that the observed gastroprotective effects are
independent of nutritional status. This is a
methodological control not consistently applied in
earlier investigations. This distinction is important
because it strengthens the attribution of the therapeutic
effects specifically to the plant extract rather than to
secondary nutritional or metabolic changes.

A key novel finding of our study is the significant
reduction in IL-1B levels by Jatropha tanjorensis
treatment. Our data show that both low-dose (200
mg/kg) and high-dose (400 mg/kg) treatments reduced
IL-1pB from 31.60 = 1.98 pg/mL to 25.20 + 1.27 pg/mL
and 26.10 + 1.41 pg/mL, respectively. This magnitude
of IL-1PB reduction, approximately seventeen to
twenty-one percent, is comparable to that observed with
omeprazole treatment at 24.59 £3.51 pg/mL. IL-1B is a
key pro-inflammatory cytokine involved in the
inflammatory response, and its reduction suggests that
the plant extract may be mitigating the inflammatory
pathway activated by NSAID-induced mucosal injury.
While previous study on Jatropha species have reported
anti-inflammatory effects, most focused on generic
inflammatory markers rather than specific cytokine
profiles.”® In this study, no significant change in IL-6
levels across treatment groups, suggesting that Jatropha
tanjorensis may exert its anti-inflammatory effects
through selective cytokine modulation. This insight is
an important distinction from previous work on
Jatropha curcas, which reported simultaneous
reductions in both IL-6 and IL-1B."" The
cytokine-selective activity we observed has not been
previously described for J. tanjorensis and needs further

investigation into the specific signaling pathways
involved, as it may indicate a more targeted
anti-inflammatory mechanism with potentially fewer
off-target effects.

Regarding oxidative stress markers, our study provides
novel evidence for dose-dependent but non-linear
antioxidant effects of Jatropha tanjorensis. The
administration of indomethacin alone significantly
increased malondialdehyde (MDA) levels from 0.70 +
0.28 nmol/mg protein in the control group to 1.50 £ 0.84
nmol/mg protein, consistent with the established
pro-oxidant effects of NSAIDs.” This elevation in
MDA, a marker of lipid peroxidation, indicates a rise in
oxidative stress that damages cell membranes and other
cellular components. However, our data demonstrate
that Jatropha tanjorensis treatment reversed this effect,
with the low dose showing superior antioxidant
protection as evidenced by an MDA level 0 0.91 +0.41
nmol/mg protein compared to 1.05 = 0.21 nmol/mg
protein for the high dose. This dose-response pattern,
where the lower dose was more effective at reducing
lipid peroxidation, is a particularly novel finding that
contrasts with previous studies on Jatropha species that
generally reported linear dose-dependent antioxidant
effects.® * This non-linear dose-response suggests the
potential for optimal therapeutic dosing and neccesitates
further investigation, as it has significant implications
for clinical application where identifying the most
effective yet safest dose is recommended.

Furthermore, our analysis of superoxide dismutase
(SOD) activity revealed that Jatropha tanjorensis
treatment significantly supported antioxidant enzyme
function. SOD is an effective antioxidant enzyme that
neutralizes superoxide radicals, thereby protecting cells
from oxidative damage.? SOD levels in the
indomethacin-only group were reduced to 13.68 +2.14
U/mg protein compared to 28.68 & 3.62 U/mg protein in
the control group, indicating that oxidative stress was
elevated in this group. Treatment with the low dose of
Jatropha tanjorensis at 200 mg/kg restored SOD to
25.65 + 2.05 U/mg protein, which was comparable to
omeprazole treatment at 22.65 £ 4.87 U/mg protein. The
high dose at 400 mg/kg also improved SOD activity to
18.22+0.01 U/mg protein, though to a lesser extent than
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the low dose. This finding is significant because while
previous studies have established the antioxidant
potential of Jatropha species.”” our study provides
quantitative dose-response data specific to the gastric
ulcer model, demonstrating that the 200 mg/kg dose
may be more effective than the 400 mg/kg dose in
preserving endogenous antioxidant defenses. This
observation represents a practical therapeutic
consideration not previously addressed in the literature
and suggests that higher doses do not necessarily confer
greater benefit, a finding that challenges the
conventional assumption of simple dose-dependent
efficacy.

The histopathological examination provides visual
confirmation of the biochemical findings and offers
additional insights into the protective mechanisms. The
stomach tissues from the indomethacin-treated group
revealed significant damage characterized by epithelial
disruption, depletion of the mucus layer, and infiltration
of inflammatory cells, which are hallmarks of
NSAID-induced gastric ulcers and are consistent with
previous studies that have demonstrated indomethacin's
capacity to induce severe gastric damage.” In contrast,
the groups treated with Jatropha tanjorensis extract
exhibited significantly fewer haemorrhagic lesions and
less gastric mucosal damage, suggesting that the plant
extract has protective effects against NSAID-induced
ulcers. While previous study has documented the
gastroprotective effects of Jatropha species, ** our study
uniquely demonstrates graded mucosal protection with
both low and high doses. The low-dose treatment
resulted in minimal ulceration with some inflammatory
cell infiltration, while the high-dose treatment showed
less disrupted mucosal layers with intact blood vessels
and gastric glands. This histological correlation
strengthens the evidence for dose-dependent mucosal
protection and provides a visual benchmark for future
comparative studies.

Unlike previous studies that used ethanol- or
stress-induced ulcer models, we employed the
NSAID-induced model, which more closely mimics the
clinical scenario of NSAID-associated gastric injury
and is directly relevant to clinical practice where many
patients experience gastrointestinal complications from

chronic NSAID use. This study provides dose-response
data for Jatropha tanjorensis in a gastric ulcer model,
revealing a non-linear relationship between dose and
therapeutic effect. This is a finding with significant
clinical implications for optimal dosing. The
demonstration of IL-1B-specific reduction without
concurrent IL-6 modulation suggests a novel
mechanism of action not previously described for this
species, potentially involving selective inhibition of
specific inflammatory pathways rather than broad
immunosuppression. This study combines quantitative
biochemical markers with detailed histopathological
analysis, providing an evaluation that links pathological
changes with tissue-level protection. Additionally, most
previous studies utilized male animal models or did not
specify sex,” whereas our use of female mice is
particularly relevant given the higher prevalence of
NSAID-induced ulcers in women and the potential
sex-specific responses to phytotherapy. Recent evidence
demonstrates that male and female mice respond
distinctly to indomethacin-induced damage, with
sex-specific inflammatory responses observed in
gastrointestinal and other tissues.”* These findings
make our results more directly applicable to the
population most affected by this condition.

It is important to note that the absence of prominent
angiogenic features in the gastric tissue sections is likely
attributable to the acute nature of the experimental
model. Given that the animals were sacrificed after only
7 days of treatment, the histological assessment
primarily captured the acute inflammatory and
protective phases of the ulcer. As angiogenesis is a
hallmark of the later reparative phase of ulcer healing, its
limited presence in our samples is consistent with the
expected timeline of the model. Future studies with
extended treatment and recovery periods would be
better suited to evaluate the role of Jatropha tanjorensis
in promoting angiogenesis and tissue regeneration.

This study provides evidence for the cytoprotective and
anti-inflammatory effects of Jatropha tanjorensis. The
dose-response patterns observed, particularly the
greater efficacy of the low dose for certain parameters,
suggest that the therapeutic mechanisms are more
complex than simple dose-dependent antioxidant
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activity and may involve specific receptor-mediated or
signaling pathway interactions that differ from
previously characterized species. These findings
suggest that Jatropha tanjorensis could be a promising
therapeutic agent for managing NSAID-induced gastric
ulcers, offering an alternative or adjunctive treatment
that could complement existing therapies. Future
studies should explore the specific molecular
mechanisms underlying the selective cytokine
modulation, investigate the optimal therapeutic dosing
through pharmacokinetic studies, examine the potential
synergistic effects with conventional anti-ulcer
medications, and evaluate the long-term safety and
efficacy in higher mammals before proceeding to
human trials. Additionally, isolating and characterizing
the specific bioactive compounds responsible for the
observed effects could facilitate the development of
standardized phytopharmaceutical preparations and
potentially identify novel compounds for drug
development. Research into the long-term effects and
safety of Jatropha tanjorensis for ulcer treatment in
higher mammals is essential before clinical applications
can be considered.

Acknowledgements: The authors appreciate the staff
ofthe Animal House of Benue State University.

Funding: The study was funded by the authors

Conflict of Interest: The authors declare no conflicts of
interest.

REFERENCES

1.  World Health Organization (WHO). Traditional
medicines for health and wellbeing. WHO Global
Reports. 2023. Available from:
https://www.who.int/publications/i/item/9789240
03102

2. Lanas A, Scarpignato C. Gastric and duodenal
ulcers. Lancet. 2016;388(10061):2732-2742.

3. Targownik LE, Singh H, Weersink R. Clinical
practice of NSAID-induced ulcers. Can Med
AssocJ.2018;190(2):E33-E39.

4. Lanas A, Chan FKL. Peptic ulcer disease. Lancet.
2017;390(10094):613-624.

5. Adebayo AO, Adeoye OT. Jatrophol-induced anti-

diarrhoeal and gastroprotective activities in rats.
Asian J Biomed Res. 2017;4(4):203-208.

6. Adebayo AO, Adeoye OT, Adebayo TR.
Evaluation of the wound healing activity of
Jatropha tanjorensis methanolic leaf extract in
Wistar rats. Saudi J Biol Sci. 2018;25(8):1467-
1474.

7.  Ramesh P, Panwar A. Medicinal plants and their
bioactive compounds for health promotion. J Med
Plants. 2019;10(3):195-205.

8. Adebayo AO, Adeoye OT. Jatrophol-induced anti-
inflammatory and analgesic activities in rats. Asian
PacJ Trop Biomed. 2019;9(8):304-310.

9. RussoA, Borrelli F, Izzo AA. Plant-based therapies
for the treatment of peptic ulcers: A critical review.
Phytother Res. 2018;32(5):877-887.

10. Harborne J B. Phytochemical Methods: A Guide to
Modern Techniques of Plant Analysis. 3rd ed. 1988
London: Chapman & Hall.

11. National Research Council (US) Institute for
Laboratory Animal Research. Guide for the Care
and Use of Laboratory Animals. Washington (DC):
National Academies Press (US); 1996.

12. Aziz ZV, Saced MG, Tawfeeq KT. Formalin versus
Bouin solution for rat testicular tissue fixation: A
histochemical and immunohistochemical
evaluation. Int J Med Toxicol Forensic Med.
2023;13((2):E402¢67.
https://doi.org/10.32598/ijmtfm.v13i2.40267

13. LiangJ, DouY, Wu X, Li H, Wu J, Huang Q, et al.
Gastroprotective effect of costunolide against
ethanol-induced gastric ulcer in rats via activation
of AMPK/Nrf2/HO-1 pathway and inhibition of
inflammation. Toxicology. 2018; 400:36—46. doi:
10.1016/j.tox.2018.03.008.

14. Winterbourn CC, Hirst S. The role of superoxide

dismutase in oxidative stress. Biochem J.
1975;139(3):1047-1055.

15. Rukmini S, Prasad P, Ramesh B. Superoxide
dismutase: A potential therapeutic agent for ulcer
protection. ] Med Chem. 2004;56(4):201-214.

J Biomed Res. Clin Pract | Vol 9 | No 3| 2026

For Reprint Contact: info@jbrcp.org



Eru EU* et al,

Assessment of anti-inflammatory and cyto-protective action of Jatropha tanjorensis

16.

17.

18.

19.

20.

21.

22.

23.

24.

Beuge JA, Aust SD. The thiobarbituric acid assay
for lipid peroxidation. Methods Enzymol.
1978;52(1):211-220.

Ochulor DF, Igbindum 10, Ndem JO. Anti-
inflammatory effects of plant extracts on oxidative
stress biomarkers in rodents. Phytomedicine.
2018;45(7):102-113.
https://doi.org/10.1016/j.phyto.2018.04.002

Adebayo AO, Ajewole KO, Adebayo TR, Aina PO.
Mineral profile and antioxidant properties of four
Jatropha species grown in southwestern Nigeria.
Heliyon. 2020;6(8):¢04954.

Lee JH, Kim JK, Lee MH. Cytoprotective
properties of Jatropha species against oxidative
stress. IntJ Immunol. 2019;30(9):1505-1512.

Bhattacharya R, Bhattacharya S, Bandyopadhyay
U. Nonsteroidal anti-inflammatory drugs: A
critical review of their mechanisms of action. Curr
Pharm Des. 2020;26(38):4706-4724.

Igbindum IO, Ochulor DF, Adebayo OT.
Evaluation of antioxidant potential of Jatropha
species in disease models. Afr J Pharm Sci.
2012;7(5):62-75.

Alozieuwa UB, Isiofia LCA. Ameliorative role of
Jatropha tanjorensis leaf extract in experimentally
induced murine gastric ulceration. FULafia
Journal of Health Sciences. 2026

Zhang J, Sekela JJ, Hutchinson LE, Redinbo MR.
Sex-dependent responses in mice to
indomethacin-induced organ injury and gut
microbiome-targeted alleviation. Scientific
Reports. 2025;15(1):36025. DOI:
10.1038/541598-025-20020-x.

Algahtani A, Algahtani R, Kumar V, Alharbi M.
Indomethacin-induced gastric mucosal injury:
Current knowledge and novel perspectives on

prevention and treatment. J Pharm Pharmacol.
2023;75(8):1006-1024

J Biomed Res. Clin Pract | Vol 9 | No 3| 2026

@ For Reprint Contact: info@jbrcp.org



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

