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Ocimum gratissimum Linn. (Lamiaceae) 
protects Wistar rats against 
inflammation and oxidative stress in 
trinitrobenzene sulfonic acid-induced 
colitis

O. O. Abiodun, N. Nwadike, F. N. Ogunleye, A. S. Sosanya
Department of Pharmacology and Therapeutics, University of Ibadan, Ibadan, 
Nigeria

ABSTRACT

Background and Aim: The activity of methanol extract of leaf of Ocimum gratissimum a plant 
with anti-inflammatory, antioxidant, and anti-ulcerogenic activities in a rat model of colitis was 
evaluated. Experimental Procedures: Colitis was induced in 30 of 35 female Wistar rats by 
intracolonic instillation of 0.25 mL of 40 mg/mL 2, 4, 6-trinitrobenzene sulfonic acid (TNBS). The 
rats (180–200 g) were distributed into seven groups (n = 5): Non-colitic, untreated colitic, and 
colitic rats treated with prednisolone (2 mg/kg, for 7 days) or pre-treated 2 days before induction 
of colitis with O. gratissimum (50–400 mg/kg) and for additional 7 days post-colitis. Colonic 
levels of biomarkers of oxidative stress, pro-inflammatory cytokine tumor necrosis factor (TNF-α), 
myeloperoxidase (MPO) activity, and histology were assessed 24 h post-treatment in euthanized 
rats. Results: O. gratissimum at 400 mg/kg produced the highest reduction in colonic damage 
score, weight/length ratio, malondialdehyde level, TNF-α level, leukocytes infiltration (MPO 
activity), and prevented reduction of colonic glutathione level compared to prednisolone and 
other doses of O. gratissimum in colitic rats (P < 0.05). Conclusion: O. gratissimum ameliorates 
TNBS-induced colitis through inhibition of leukocytes infiltration, downregulation of cytokines, 
and scavenging of free radicals.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a general term used 
to describe conditions with chronic immune response and 
inflammation involving the gastrointestinal tract. The two 

major types of IBD are ulcerative colitis and Crohn’s disease 
(CD).[1,2] The etiology of the disease remains unknown, but it 
has been hypothesized to be caused by several factors such as 
genetic predisposition, diet, alterations of the gut microbiome, 
immunologic abnormalities, and environmental factors.[3]

One of the experimental models that mimic CD to some 
extent is trinitrobenzene sulfonic acid (TNBS)-induced rat 
colitis. This model is relevant to CD in terms of pathogenesis, 
evident by the involvement of NOD2 (a key CD susceptibility 
gene) in the pathogenesis of TNBS colitis.[4] In TNBS-induced 
colitis, ethanol is used to disrupt intestinal barrier and enable 
the interaction of TNBS with colon tissue proteins.[5,6] TNBS acid 

is a hapten which can couple with proteins with high molecular 
weight to elicit significant immunologic responses, thereby 
rendering the proteins immunogenic to the host immune 
system. A single administration TNBS/EtOH leads to the 
development of an excessive cell-mediated immune response 
reflected by acute Th1 inflammation.[7] The phenotype of Th1 
inflammation includes a dense colonic tissue infiltration by CD4 
T cells and the secretion of various potent pro-inflammatory 
cytokines.[8] The most characteristic cytokines in that network 
include tumor necrosis factor-α (TNF-α) and IL-12.[9]

The goals of treatment in IBD include controlling 
symptoms and maintaining remission, thereby enhancing the 
quality of life and reducing of cancer risk.[3,10] Treatment of IBD 
involves the following major classes of drugs; aminosalicylates 
(5-ASA), e.g., sulfasalazine, mesalazine, etc., corticosteroids 
(e.g., prednisolone and hydrocortisone), immunomodulators 
(e.g., methotrexate and azathioprine), and biologics (e.g., 
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infliximab and adalimumab, etc.).[11] The benefit of the drugs 
mentioned above in the treatment of IBD has been proven, but 
prolong use is related to some serious adverse effects, drug-
drug interactions, the risks of infection, and malignancy.[12,13] 
Thus, there is a need to search for better treatment modalities.

Medicinal plants in the treatment of colitis are put into 
consideration because plants are sources of biologically active 
compounds with unequaled chemical diversity that gives 
opportunity for the development of new drugs.[14,15] Ocimum 
gratissimum Linn. (Lamiaceae) commonly called clove basil, 
sweet basil, and scent leaf is an herbaceous shrub found in 
tropical countries, including Nigeria. It is called Efinrin ajase 
in Yoruba land in Nigeria.[16] O. gratissimum and other species 
of the genus Ocimum such as O. americanum, O. basilicum, 
and O. canum are reported in Nigeria ethnomedicine for 
the treatment of bacterial infections, diarrhea, dysentery, 
and gastrointestinal disorders.[17,18] Biological activities of 
O. gratissimum include antimalarial, antibacterial, antifungal, 
hypoglycemic, antipyretic, antinociceptive, antidermatophytic, 
antioxidant, anti-inflammatory, antihelmintic, anticarcinogenic, 
free radical scavenging, and chemopreventive.[19-21] However, 
there is limited information on its beneficial effect in 
TNBS-induced colitis. Thus, this study was embarked on.

MATERIALS AND METHODS

Chemicals and Reagents

Tris-hydroxylamine (Tris-base), potassium chloride (KCl), 
trichloroacetic acid, thiobarbituric acid (TBA), potassium 
hydrogentetraoxophosphate (V) (K2HPO4), potassium 
dihydrogentetraoxophosphate (V) (KH2PO4), 2,4,6- TNBS acid 
(TNBS), L-Glutathione (GSH), adrenaline (ADR), 5,5- dithiosbis-
2-nitrobenzoate (DTNB), sodium hydrogentrioxocarbonate 
(IV) decahydrate (Na2CO3.10H2O), sodium hydrogen 
trioxocarbonate (IV) (NaHCO3) O-dianisidine dihydrochloride 
(ODD), hydrogen peroxide (H2O2), and hydrochloric acid 
(HCl) protease inhibitor cocktail were purchased from Sigma 
Aldrich (UK). TNF-α assay kit was purchased from BioLegend®, 
San Diego USA. Ketamine, diazepam, and prednisolone were 
brought from a reputable local pharmacy store.

Plant Collection and Authentication

Fresh O. gratissimum leaf was collected from Adugboku, Igbo-
aso Ado-Ekiti. The plant was identified and authenticated at 
Forestry Herbarium, Forestry Research Institute of Nigeria 
(FRIN), with an FHI number of 111045.

Plant Extraction

Six hundred grams of fresh plant leaf were air dried and 
pulverized. The dried plant material was extracted by 
maceration in 70% methanol for 72 h. The solvent was removed 
and filtrate concentrated under reduced pressure with a rotary 
evaporator at 40°C. The percentage yield was 11.83% and 
extract stored in the refrigerator at 4°C till needed for analysis.

Experimental Animals

Thirty-five adult female Wistar rats weighing 180–200 g were 
obtained and raised at the animal house, Institute for Advanced 

Medical Research and Training, University of Ibadan. The 
rats were kept under room temperature and fed with ACE® 
standard rat pellets and water ad libitum. Experimental 
procedures and protocols used in this study conform to 
the “Guide to the care and use of animals in research and 
teaching” (NIH publications number 85–93 revised in 1985) 
and the University of Ibadan Animal Care and Use Research 
Ethics Committee (UI-ACCUREC/19/0015).

Induction of Colitis

Female Wistar rats were fasted for 18 h and anesthetized with 
and ketamine (50 mg/kg)/diazepam (2.5 mg/kg). Thereafter, 
colitis was induced in 30 of 35 rats by a single intracolonic 
administration of 0.25 mL of 2, 4, 6- TNBS acid (40 mg/mL) 
into the distal colon using a catheter inserted 8 cm through the 
anus according to the method of Morris et al.[22] The remaining 
five rats served as non-colitis group. Following induction 
of colitis, the rats were held in a head-down position for a 
few minutes before they were returned to their cages after 
recovering from anesthesia.

Treatment of Colitic Rats

The methanol extract of O. gratissimum was dissolved in 
distilled water and diluted to a concentration ranging from 
50 to 400 mg/mL. The experimental rats were distributed into 
seven groups (n = 5): Non-colitic, untreated colitic, and colitic 
rats treated with prednisolone (2 mg/kg, for 7 days) or pre-
treated 2 days before induction of colitis with O. gratissimum 
(50, 100, 200, and 400 mg/kg) and for additional 7 days post-
colitis. Plant extract and prednisolone were given orally.

Disease Activity Index (DAI)

DAI was used to quantify the evolution of the TNBS-induced 
colitis in experimental mice using a modification of a 
previously reported method.[23] The body weight, occurrence 
of diarrhea/rectal bleeding, and food intake were recorded for 
each mouse throughout the period of the study starting day 1 
post-colitis induction. These parameters were assigned a score 
and utilized to calculate the average daily DAI [Table 1].

Evaluation of the Activity of Methanol 
Extract of O. gratissimum in Rat Colitis

Rats were euthanized 7 days after the induction of colitis. Cold 
normal saline was used to flush the content of the rat’s distal 
colon. Thereafter, an incision was made on the colon along the 
mesenteric border, the surrounding tissues or fat were removed. 
Colon was weighed and the length measured. Disease severity 
such as hyperemia, swelling, ulcer, inflammation, and necrosis 
was assessed using a standard scoring system on a scale of 
0–10.[24] Subsequently, samples of the colon for histological 
examinations, biochemical assays, and TNF-α estimation were 
cut from the distal colon.

Histopathological Examination

A section of the colon was cut and fixed in 10% formalin 
individually, dehydrated, and embedded in paraffin. The 
processed colon tissue was sectioned in slices and stained with 
hematoxylin and eosin.[25]
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Biochemical Assays

The remaining colon was minced thoroughly on an ice pack. 
Aliquot of minced colon was put into three Eppendorf tubes 
and stored at −80°C. Minced colon in tube 1 was homogenized 
in 10 mM hexadecyltrimethylammonium bromide buffer 
(50 mg/mL). Reduced GSH and lipid peroxidation levels were 
estimated from the supernatant from the homogenized colon. 
Reduced GSH level was estimated according to a previously 
reported method[26] and the result expressed as nanomole 
per gram of wet tissue. Lipid peroxidation was assayed by 
measuring the TBA acid-reactive products present in the 
sample using a previously reported method.[27] The result was 
expressed as micromole of malondialdehyde (MDA) per gram 
tissue. The remaining supernatant and tissue were subjected 
to two cycles of freeze-thaw process and used for estimating 
myeloperoxidase (MPO) activity. The method described by 
Krawisz et al.[28] was used to measure MPO activity and the 
result was expressed as MPO units per gram of wet tissue. 
One unit of MPO activity was defined as that that will degrade 
1 mmol hydrogen peroxide/min at 25°C.

Determination of Colon Tumor Necrosis 
Factor-alpha (TNF-α)

A known portion of the minced colon in tube 2 (50 mg) 
was homogenized in 1 mL lysis buffer containing protease 
inhibitor. Homogenates were centrifuged at 12,000 rpm for 
10 min at 4°C. An enzyme-linked immunosorbent assay kit was 
used to estimate colonic TNF-α following the manufacturer’s 
instruction (BioLegend, San Diego, USA).

Statistical Analysis

All results were expressed as mean ± standard error of mean. 
Data were analyzed by one way ANOVA followed by Dunnett’s 
test to compare treatment groups with the control group, 
using GraphPad® Prism 5 software. Statistical significance was 
taken at P < 0.05.

RESULTS

Effects of Leaf Methanol Extract of 
O. gratissimum on DAI Score in Colitis 
Rats

TNBS/ethanol administration to rats resulted in bloody 
diarrheal, reduced food intake, and significant weight loss 
[Figure 1]. The DAI scored was high 24 h after induction 
of colitis. However, treatment with leaf methanol extract of 
O. gratissimum significantly decreased the DAI score compared 
to untreated colitic rats [P < 0.05, Figure 1].

The Effect of Methanol Extract of Leaf of 
O. gratissimum on Macroscopic Colonic 
Damage Score and Weight/Ratio

Hyperemia, edema, inflammation, ulceration, or necrosis were 
observed in the colon of some experimental rats. These signs 
were scored on a previously reported scale 0–10. Treatment 
with O. gratissimum (100–400 mg/kg) and prednisolone 
(2 mg/kg) resulted in significantly lower colonic damage 
score ranging from of 3.33 ± 0.33 to 4.88 ± 0.38 compared 
to untreated colitic group 6.33 ± 0.4 [P ≤ 0.03; Table 2]. 
In addition, the colonic weight/length ratio of the untreated 
colitic group (266.33 ± 8.80 mg/cm) was significantly higher 
than that of the non-colitic group (122.0 ± 9.15 mg/cm; 
P < 0.0001). The weight/length ratios of the colon of the rats 
treated with 2 mg/kg prednisolone, 200 and 400 mg/kg of 
O. gratissimum (176.99 ± 6.22, 178.17 ± 2.11 and 172.0 ± 
15.0 mg/cm, respectively), were significantly lower than the 
untreated colitic group P ≤ 0.0006, Table 2).

The Effect of Methanol Extract of 
Leaf of O. gratissimum on Colonic 
Myeloperoxidase (MPO) Activity

Furthermore, increased MPO activity was observed in untreated 
colitic rats (12.61 ± 1.29 mU/mg tissue) than non-colitic group 
(1.14 ± 0.13 mU/mg tissue). It was observed that treatment with 
400 mg/kg O. gratissimum (2.79 ± 0.29 mU/mg tissue) produced 
the highest reduction in colonic MPO activity than prednisolone 

Table 1: Disease activity index scoring system

Score Percentage decrease in weight (%) Decrease in food intake (g) Stool consistency/rectal bleeding

0 0 0–5 Solid (normal) stool

1 1–5 6–10 Semi-solid stool

2 6–10 11–15 Slightly loose stool 

3 11–15 16–20 Very loose stool

4 >15 >20 Diarrhea with blood and/or mucus

Figure 1: Effect s of methanol extract of Ocimum gratissimum on 
disease activity index in trinitrobenzene sulfonic acid-induced colitic 
rats.



Abiodun, et al.: Ocimum gratissimum protects rat against colitis

139  TJPS 2020, 44 (3): 136-144http://www.tjps.pharm.chula.ac.th

(4.80 ± 0.74 mU/mg tissue) and the other treatment groups 
(5.88 ± 0.84–6.83 ± 1.61 mU/mg tissue; Figure 2).

The Effect of Methanol Extract of Leaf 
of O. gratissimum on Colonic Levels of 
Biomarkers of Oxidative Stress

Significant depletion of colonic GSH occurred in untreated 
colitic rats (4.53 ± 0.7 nmol/g tissue) compared to rats without 
colitis (81.1 ± 1.4 nmol/g tissue, P < 0.0001). Treatment with 
O. gratissimum (200 and 400 mg/kg) prevented depletion of 
colonic GSH content in colitic rats (70.67 ± 6.93 and 109.88 
± 6.35 nmol/g tissue) better than prednisolone (41.53 ± 
0.70 nmol/g tissue) and the other treatment groups (10.73 
± 1.95–34.79 ± 6.13 nmol/g tissue, P < 0.005; Figure 3). In 
addition, MDA level increased significantly in untreated colitic 
group (14.42 ± 0.68 µmol/g tissue) compared to non-colitic 
treatment group (1.86 ± 0.52 µmol/g tissue, P < 0.0001). 
O. gratissimum at 400 mg/kg produced the highest reduction in 
MDA level (3.58 ± 0.48 µmol/g tissue) than prednisolone and 
the other treatment groups (8.72 ± 0.64–11.93 ± 1.41 µmol/g 
tissue, Figure 4).

The Effect of Methanol Extract of Leaf of 
O. gratissimum on Colonic TNF-α Level

Pro-inflammatory cytokine, TNF-α activity was significantly 
elevated in the colon of the colitic untreated rats (179 ± 
11.98 pg/mg tissue) than in the non-colitic group (44.22 ± 
1.70 pg/mg tissue, P = 0.0004). There was also a significant 
reduction in colonic TNF-α content in the groups that received 
O. gratissimum extract and prednisolone [Figure 5]. However, 
400 mg/kg O. gratissimum (40.48 ± 0.88 pg/mg tissue) 
produced the most remarkable reduction that is comparable 
to the level of the colonic TNF-α found in the non-colitic group 
(P = 0.09).

The Effect of Methanol Extract of Leaf of 
O. gratissimum on the Histology of the 
Colon of the Colitic Rats

Microscopic examination of the mucosa of the colon revealed 
normal architecture with preserved epithelial layers, 
well-organized crypts with goblets, and lamina propria. No 
inflammatory infiltrate or necrosis was seen in the non-
colitic group [Figure 6a]. On the other hand, the colon 
of untreated colitic rats showed severe inflammation and 

widespread mucosal damage characterized by the infiltration 
of mononuclear leukocytes (lymphocytes and macrophages). 
The structure of the crypts was distorted and mucosa 
eroded [Figure 6b]. Colitic rats treated with prednisolone 
or 400 mg/kg O. gratissimum showed improvement in 
their colonic histology, the architecture of the mucosal was 
preserved, goblet cells are well preserved, and there was a 
few cellular infiltration in the mucosa with near intact lamina 
propria [Figure 6].

DISCUSSION

This study confirmed that TNBS dissolved in 50% ethanol 
administered into the rat colon resulted in ulceration and 
inflammation of the rat colon. This rat model of TNBS-
induced colitis results in a dysfunction T cell-mediated 
immunity and the generation of oxygen radicals.[29] The 
disease involves leukocytes infiltration and eventual 
generation of pro-inflammatory cytokines.[7,9] Oral 
administration of O. gratissimum curtailed colonic damages, 
which is an index of disease severity, with 400 mg/kg 
producing the maximum beneficial effects. The reduction 
of the colonic weight/length ratio, a marker of edema, a 

Table 2: The effects of methanol extract of Ocimum gratissimum on colonic damage and colonic weight/length ratio in TNBS-induced colitic rats

Treatment groups Colonic damage score Colonic weight/length ratio (mg/cm)

Non-colitic 0.0±0.0# 122.0±9.15*

Colitic 6.33±0.4 266.33±8.80

Colitic + prednisolone 2 mg/kg 4.50±0.5# 176.99±6.22*

Colitic + Og 50 mg/kg 5.63±0.44 214.15±6.38

Colitic + Og 100 mg/kg 4.88±0.38# 200.11±3.62

Colitic + Og 200 mg/kg 4.60±0.24# 178.17±2.11*

Colitic + Og 400 mg/kg 3.33±0.33# 172.0±15.0*

n=5, Result presented as mean±SEM (standard error of mean), Og – Ocimum gratissimum #colitic group versus other groups P≤0.03, *colitic group versus other 
groups P≤0.0012

Figure 2: Effects of methanol extract of Ocimum gratissimum on 
colonic myeloperoxidase (MPO)activity level in trinitrobenzene 
sulfonic acid-induced colitic rats. Each column represents mean ± 
SEM (n = 5), predni = prednisolone, *significance reduction of MPO 
in colitic rats pre-treated with O. gratissimum or pred compared to 
control (P < 0.05)
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symptom of inflammation was observed with O. gratissimum 
treatment.

Reactive oxygen species plays a major role in the 
initiation and progression of IBD by attacking the cellular 
macromolecules.[30] Consequently causing the disruption 
of epithelial cell integrity and hindering mucosal recovery, 
particularly when there is an impairment of the endogenous 
defense systems.[31,32] O. gratissimum extract-treated colitic 
rats showed a significant reduction in the levels of colonic 
MDA, which signified a reduction in lipid peroxidation and 
therefore an increase in the stability of the cellular membrane. 
An increase in lipid peroxidation in the colonic tissues 
leads to a process that generates more reactive metabolites 
which deplete cellular antioxidants and further potentiate 

inflammation. Interestingly, in this study, treatment with 
O. gratissimum resulted in the prevention of the depletion of 
GSH an antioxidant. Prevention of the depletion of cellular 
antioxidants will protect the already inflamed mucosa and 
accelerate tissue recovery.[33] MPO, an index of infiltration 
of neutrophils increased in TNBS-induced colitis in this 
study, which is similar to previous reports.[34] However, MPO 
activity was inhibited by O. gratissimum. In addition, colonic 
levels of pro-inflammatory cytokine TNF-α were significantly 
increased in colitic untreated rats compared to non-colitic rats. 
O. gratissimum decreased the production of colonic TNF-α in 
colitic rats. TNF-α has been shown to aid the infiltration of 
inflammatory cells by encouraging the binding of neutrophils 
and lymphocytes to endothelial cells.[35] Thus, methanol 
extract of O. gratissimum displayed anti-inflammatory activity 

Figure 3: Effects of methanol extract of Ocimum gratissimum on 
colonic glutathione (GSH) level in trinitrobenzene sulfonic acid-induced 
colitic rats. Each column represents the mean ± SEM (n = 5), predni 
= prednisolone, *significance increase in GSH content in colitic rats 
pre-treated with O. gratissimum or pred compared to control (P < 0.05)

Figure 4: Effects of methanol extract of Ocimum gratissimum on 
colonic malondialdehyde (MDA) level in trinitrobenzene sulfonic acid-
induced colitic rats. Each column represents the mean ± SEM (n = 5), 

predni = prednisolone, *significance reduction of MDA in colitic rats 
pre-treated with O. gratissimum (100–400 mg/kg) or pred compared 
to control (P < 0.05)

Figure 5: Effects of methanol extract of Ocimum gratissimum on 
colonic tumor necrosis factor-α (TNF-α) level in trinitrobenzene 
sulfonic acid-induced colitic rats. Each column represents the mean ± 
SEM (n = 5), *significance reduction of TNF-α level in colitic rats pre-
treated with O. gratissimum or pred compared to control (P < 0.05)

Figure 6: Histologic section of colon section stained with 
hematoxylin and eosin, magnification (×100), showing the effect 
of Ocimum gratissimum in trinitrobenzene sulfonic acid-induced 
colitis: (a) Non-colitic rats, (b) untreated colitic rats, (c) colitic rat 
treated with prednisolone, and (d) colitic rat treated with 400 mg/kg 
O. gratissimum

a

c

b

d
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S. No. Name of 
compounds

Structure of compounds Molecular 
weight (g/mol)

Pharmacological activity References

1. Eugenol 164.2 Anti-inflammatory, antipyretic, 
antioxidant, and analgesic properties

[36,37]

2. Thymol 150.22 Anti-inflammatory, anti-obesity, 
antibacterial 

[38-40]

3. Linalool 154.25 Anti-inflammatory, antinociceptive 
antihyperalgesic, and antioxidant 

[41,42]

4. Sinapic acid 224.21 Anti-inflammatory, antioxidant, weak 
antimicrobial activities

[43,44]

5. Rosmarinic 
acid

360.3

Anti-inflammatory, immunomodulatory, 
anti-oxidant, neuroprotection

[45,46]

6. Ethyl 
cinnamate

176.21 Antioxidant, antifungal [47,48]

7. p-cymene 134.22 Antioxidant, antinociceptive and 
anti-inflammatory

[49,50]

8. Terpinolene ‎136.23 Wound healing, anti-inflammatory, and 
antioxidant

[51,52]

9. 1,8-cineole 154.253 Antinociceptive and anti-inflammatory 
ulcer healing agent, antioxidant and 
cytoprotective

[53,54]

10. Xanthomicrol 344.3 Anti-spasmodic, anti-platelet and anti-
cancer effect

[55]

Table 3: Major phytochemical constituents found in Ocimum gratissimum leaf

(Contd...)
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S. No. Name of 
compounds

Structure of compounds Molecular 
weight (g/mol)

Pharmacological activity References

11. Luteolin 286.24 Anti-inflammatory, antioxidant, 
antimicrobial, and anticancer activities

[56,57]

12. Apigenin 270.24 Anti-inflammatory, anti-toxicant, 
anti-cancer

[58]

13. Trans-ferulic 
acid

194.18 Antioxidant, anti-inflammatory, 
antimicrobial, anti-allergic, 
hepatoprotective, anticarcinogenic, 
antithrombotic, antiviral, and 
vasodilatory actions

[59,60]

14. Nevadensin 344.32 Hypotensive, antimicrobial, anti-
inflammation, and anti-cancer activities

[61,62]

15. Oleanolic acid 456.71 Hepatoprotective, antioxidant, 
anticancer, and anti-inflammatory

[63-65]

16. Ursolic acid 456.7 Anti-inflammatory, antitumor 
antioxidant, anti-HIV, and anti-
Mycobacterium tuberculosis effects

[66,67]

Table 3: (Continued)

by preventing upregulation of TNF-α, thereby reducing the 
activity of MPO.

Previous reports of biologically active compounds in the 
leaf of O. gratissimum abound. Some of the major compounds 
and pharmacological activities previously reported are 
presented in Table 3. The leaf is rich in essential oil such 
as eugenol, thymol, and linalool with anti-inflammatory, 
antipyretic, antinociceptive, antihyperalgesia, antioxidant, and 
other pharmacological activities.[36-42] In addition, sinapic acid, 
rosmarinic acid, ethyl cinnamate, p-cymene, terpinolene, and 
1, 8-cineone are components of the leaf of O. gratissimum with 
antioxidant, antinociceptive, cytoprotective, ulcer healing, or 
wound healing.[43-54] Other compounds such as xanthomicrol, 
luteolin, apigenin, and trans-ferulic acid are associated with 
anticancer, anti-toxicant, antioxidant, anti-inflammatory, 
antimicrobial, anti-allergic, or hepatoprotective effects.[55-60] 
Nevadensin, oleanolic acid, and ursolic acid reported in 
literature are also bioactive constituents of O. gratissimum with 
various activities such as anti-inflammatory, anti-tuberculosis, 
antitumor, antioxidant, and anti-inflammatory activities.[61-67] 
The presence of these pharmacologically active compounds in 
O. gratissimum supports its medicinal use in the management 
of inflammatory and oxidative disorders in IBD.

CONCULSION

The methanol extract of O. gratissimum resolved intestinal 
inflammation and oxidative stress in TNBS-induced rat’s colitis. 
The mechanism of activity appears to be through inhibition of 
neutrophils, downregulation of cytokines, and scavenging of 
free radicals.
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