
J Rep Pharm Sci. 2025 December; 13(1): e149403 https://doi.org/10.5812/jrps-149403

Published Online: 2025 February 8 Research Article

Copyright © 2025, Motavallian et al. This open-access article is available under the Creative Commons Attribution 4.0 (CC BY 4.0) International License

(https://creativecommons.org/licenses/by/4.0/), which allows for unrestricted use, distribution, and reproduction in any medium, provided that the original

work is properly cited.

Effects of Methanol Extract from the Peel of Red Onion (Allium cepa L.)

on Ulcerative Colitis Induced by Acetic Acid in Wistar Rats

Azadeh Motavallian 1 , * , Fatemeh Yousefbeyk 2 , Foad Ghazizadeh 1 , Paridokht Karimian 3 ,

Chakavak Roohibakhsh Dehbaneh 1 , Saba Bouzari 4 , Forough Aghajani Torshkooh 1

1 Department of Pharmacology and Toxicology, School of Pharmacy, Guilan University of Medical Sciences, Rasht, Iran
2 Department of Pharmacognosy, School of Pharmacy, Guilan University of Medical Sciences, Rasht, Iran
3 Department of Pathology and Histology, School of Medicine, Guilan University of Medical Sciences, Rasht, Iran
4 Student Research Committee, School of Pharmacy, Guilan University of Medical Sciences, Rasht, Iran

*Corresponding Author: Department of Pharmacology and Toxicology, School of Pharmacy, Guilan University of Medical Sciences, Rasht, Iran. Email:
dr.azad.motavallian@gmail.com

Received: 2 June, 2024; Revised: 6 January, 2025; Accepted: 9 January, 2025

Abstract

Background: Ulcerative colitis (UC) is a type of inflammatory bowel disease (IBD). The urgent need to discover new medicines

for the treatment of UC has led to a substantial amount of research annually.

Objectives: This study aimed to explore the potential beneficial effects of Allium cepa L. peel methanolic extract (ACPME) on

experimental ulcerative colitis in rats.

Methods: The extraction of red onion peel (Allium cepa) was performed using the percolation method. Total flavonoid and

phenolic contents were determined using aluminum chloride and Folin-Ciocalteu techniques, respectively. Ulcerative colitis

was induced by intrarectal administration of 2 mL of 3% acetic acid. The animals were divided into six groups: The normal group,

the colitis control group, groups treated with ACPME (50, 100, and 150 mg/kg body weight; 4 days of treatment), and the group

treated with dexamethasone (1 mg/kg). Macroscopic, histological, and biochemical evaluations (MPO, IL-6, IL-1 beta, and TNF-

alpha) were conducted on distal colon samples to assess the extract's efficacy.

Results: The total phenolic content of the extract was 223.38 ± 0.002 mg of gallic acid equivalent per gram of dry extract, while

the total flavonoid content was 49.42 ± 0.008 mg of quercetin equivalent per gram of extract. Compared to the colitis control

group, ACPME administration (50 and 100 mg/kg) significantly reduced macroscopic and microscopic colon damage, pro-

inflammatory cytokine levels, and MPO activity in colon samples.

Conclusions: The present study demonstrated that ACPME could have a beneficial impact on experimental colitis. This effect

may be partly due to modulating neutrophil infiltration and pro-inflammatory cytokines such as IL-6, IL-1 beta, and TNF-alpha.

However, further research is required to substantiate these effects.
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1. Background

Inflammatory bowel disease (IBD), comprising

ulcerative colitis (UC) and Crohn's disease, is an

idiopathic recurrent bowel disorder (1). Dysregulation

in the secretion and synthesis of pro-inflammatory

cytokines, leukocyte infiltration, and unbalanced

autophagy leads to inflammation, ulcerative lesions,

diarrhea or constipation, abdominal pain, and fever in

patients with UC (1). Conventional treatment for UC

involves aminosalicylates and corticosteroids, as well as

alternative therapies, immunosuppressive compounds,

and biological response modifiers (2). Unfortunately,

these drugs do not provide a cure, and patients may

experience recurrent severe episodes and significant

adverse effects (2). Consequently, further research is

needed to identify novel therapeutic approaches for

treating UC.

The increasing interest in herbal medicines has led to

numerous studies evaluating the beneficial effects of
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medicinal plants in UC (3). Allium cepa L. (common

onion), a biennial plant of the Liliaceae family, is

cultivated worldwide and used as both a vegetable and a

flavoring agent (4). In addition to its nutritional value,

organosulfur, anthocyanin, flavonoids, quercetin,

kaempferol, and polyphenols are the main compounds

in onion outer skin, contributing to its antioxidant and

anti-inflammatory properties (4, 5). Red onion peels (A.

cepa), often discarded in large quantities by the food

industry, contain high levels of quercetin, the main

flavonoid (6). Evaluating onion peel as a rich natural

source of functional compounds could reveal its

beneficial health effects, particularly in chronic

diseases.

2. Objectives

While some previous studies have demonstrated the

advantageous anti-inflammatory effects of onion bulb

extract in various experimental UC models (7-9), the

primary objective of the present study is to investigate

the potential benefits of red onion peel extract in the

acetic acid UC model. Additionally, we conducted

further analysis to identify the active components of A.

cepa L. peel methanolic extract (ACPME) responsible for

attenuating inflammation.

3. Methods

3.1. Chemicals and Materials

Dexamethasone was provided by Iran Hormone

Pharmaceutical Co. (Tehran, Iran). The following items

were purchased from Sigma Chemical Company (St.

Louis, MO, USA): Aprotinin A, benzethonium chloride,

bovine serum albumin, ethylene diamine tetraacetic

acid (EDTA), hexadecyl trimethyl ammonium bromide

(HTAB), phenylmethylsulfonyl fluoride, Tween® 20, and

Tween® 80 (1%). Formalin solution (35%), methanol

(99.8%), and glacial acetic acid were supplied by Merck

(Darmstadt, Germany). Colonic levels of interleukin

(IL)-6, IL-1β, and tumor necrosis factor-alpha (TNF-α)

were measured using enzyme-linked immunosorbent

assay (ELISA) kits from ZellBio, GmbH, Germany.

3.2. Plant Material and Preparation of the Methanol Extract

In April 2018, A. cepa L. bulbs were locally sourced

from Rasht, Guilan Province, northwestern Iran

(voucher specimen number: GUMS-Z12). The onion peel

extraction was prepared as previously described (10).

The extract was stored in a refrigerator until required

for use.

3.3. Determinant of the Total Phenol and Flavonoid Content

Total phenolic content (TPC) was characterized using

the Folin-Ciocalteu method, with gallic acid serving as

the reference standard (11, 12). The total flavonoid

content was determined using the aluminum chloride

technique, with quercetin serving as the reference

standard (13).

3.4. Acute Toxicity Study

An acute toxicity study for ACPME was conducted in

accordance with the OECD 425 guidelines, as previously

reported (14).

3.5. Animals

Thirty-six male Wistar rats (12 weeks old, 250 ± 20 g)

were provided by the Ethics Committee of Guilan

University of Medical Sciences (GUMS) Animal House.

The animals were housed under a 12-hour light/12-hour

dark cycle, with unrestricted access to food and water,

and maintained under regulated conditions (relative

humidity of 45 - 65%, temperature of 22 ± 24°C). All

experimental protocols were authorized by the Ethics

Committee of Guilan University of Medical Sciences in

accordance with the National Institute of Health

Guidance for the Care and Use of Laboratory Animals

(Approval No. IR.GUMS.REC.1399.218).

3.6. Experimental Design

Thirty-six animals were randomly divided into six

groups (each consisting of six rats) as follows:

Group I (colitis control group): Normal saline was

administered intraperitoneally (i.p.) one day before the

induction of colitis and then daily thereafter.

Group II (normal group): A cannulation procedure

was performed without inducing colitis, and the rats

were treated with normal saline i.p.

Group III (dexamethasone-treated group): Rats

received dexamethasone (1 mg/kg, i.p.) one day before

colitis induction and daily thereafter.

Groups IV–VI (plant extract-treated Groups): Rats

received ACPME (50, 100, or 150 mg/kg, i.p.) one day

before the induction of colitis and then daily thereafter.
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All drugs, including normal saline, dexamethasone,

and ACPME (50, 100, and 150 mg/kg), were freshly

prepared using distilled water and Tween® 80 (1%). The

animals were euthanized by CO₂ asphyxiation three

days after colitis induction. The dose ranges for ACPME

(15, 16) and dexamethasone (17) were determined based

on previous studies.

3.7. Induction of Ulcerative Colitis and Macroscopic
Assessment

Colitis was induced as previously described (18). The

percentage of body weight loss in the animals was

calculated daily throughout the experiment. After

euthanizing the animals by CO2 asphyxiation on day 4,

the severity of macroscopic colon injury, the surface

area of ulcers, and the percentage of necrosis were

assessed according to the previously described method

(17). The intestinal segments were then divided into four

pieces: Three were immediately frozen in liquid

nitrogen for biochemical analyses, and the fourth was

fixed in a 10% buffered formalin solution for

histopathological analysis.

3.8. Histopathological Evaluation and Biochemical Analysis

A qualified pathologist conducted a blind

histopathological and microscopic evaluation using a

modified scoring system as described previously (19, 20).

The extent of neutrophil infiltration into the intestinal

mucosa during acetic acid-induced colon injury was

assessed by measuring myeloperoxidase (MPO) activity,

following an adjusted approach (21). Additionally, the

levels of TNF-α, IL-1β, and IL-6 in the colon tissues were

quantified using ELISA kits (ZellBio, GmbH, Germany),

according to the method outlined by Nacife et al. (22).

3.9. Statistical Analysis

Statistical analysis was performed using SPSS

statistical software (Version 17.0). Data are presented as

mean ± standard error of the mean (SEM). For

parametric data, one-way analysis of variance (ANOVA)

was employed to compare the groups, followed by the

Tukey post hoc test. Additionally, the Kruskal-Wallis test

and post hoc Mann-Whitney U tests were utilized for the

statistical analysis of nonparametric data, which are

reported as medians. A P-value of less than 0.05 was

considered statistically significant.

4. Results

4.1. Total Phenol and Flavonoid Content of Allium cepa L. Peel
Methanolic Extract

Based on the calibration curve for gallic acid (y =

0.00085x + 0.0398, R² = 0.9981), the total phenolic

content of ACPME was determined to be 223.38 ± 0.002

mg of gallic acid equivalents (GAE) per gram of dry

extract. Using the standard curve for quercetin (y =

0.0169x - 0.0121, R² = 0.997), the total flavonoid content

was calculated to be 49.42 ± 0.008 mg of quercetin

equivalents (QE) per gram of extract.

4.2. Lack of Acute Toxicity of Allium cepa L. Peel Methanolic
Extract

Following oral administration of the extract at a dose

of 2000 mg/kg, all rats survived the 14-day interval of

toxicity testing. Additionally, compared to the control

group, animals receiving oral ACPME did not exhibit

symptoms of toxicity, including behavioral changes,

abnormalities in food and water consumption, or

weight discrepancies. Consequently, A. cepa L. methanol

extract demonstrates an acute oral toxicity (LD50)

greater than 2000 mg/kg body weight in Wistar rats.

4.3. Effect of the Allium cepa L. Peel Methanolic Extract on
Animal Body Weight and Macroscopic Characteristics

Following 4 days of drug administration, all rats

survived throughout the experiment across all groups.

As shown in Table 1, animals in the colitis control group

exhibited a significant decrease in body weight after 4

days of colitis induction (P < 0.001) compared to those

in the normal group. Although a similar pattern was

observed in animals receiving ACPME (50 and 100

mg/kg) or dexamethasone, the percentage of weight

loss in these groups was markedly lower than in the

colitis control group (P < 0.05, P < 0.05, and P < 0.01,

respectively).

Segments derived from the normal group showed no

signs of damage to the colon wall. However, severe

inflammation, ulceration, hemorrhage, necrosis, and

thickening of the colon wall were observed in the colitis

control group (P < 0.001). Although inflammatory

complications persisted in samples from the treatment

groups, there was a significant reduction in the

macroscopic characteristics of these groups compared

to the colitis control group (Table 1). A substantial
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Table 1. Effects of the Methanol Extract of Allium cepa L. Peel Methanol Extract (50, 100, and 150 mg/kg, i.p) or Dexamethasone (1 mg/kg, i.p) on Macroscopic and Histological

Parameters of Rat Colon with Colitis a, b

Group
Colonic Weight/Length Ratio

(mg/cm)
Body Weight Loss After 4

Days (%)
Ulcer Severity (0 -

15)
Total Colitis Index (0 -

10)
Ulcer Area

(cm2)

Necrosis
(%)

Normal 95.0 ± 3.6 c -3.1 ± 0.5 c 0 0.0 ± 0.0 c 0.0 ± 0.0 c 0.0 ± 0.0 c

Colitis control 261.6 ± 13.2 7.7 ± 0.9 12.5 (9 - 14) 9.3 ± 0.3 5.6 ± 0.2 46.6 ± 1.5

Dexamethasone 190.8 ± 5.2 d 4.5 ± 0.3 d 4.5 (3 - 7) e 4.6 ± 0.7 c 2.8 ± 0.2 c 17.5 ± 2.1 c

ACPME (50 mg/kg) 190.8 ± 15.8 d 5.0 ± 0.4 e 4.5 (4 - 7) e 5.6 ± 0.6 d 3.5 ± 0.4 d 23.1 ± 7.6 d

ACPME (100
mg/kg) 206.6 ± 16.0 e 5.1 ± 0.4 e 5 (3 - 7) e 6.3 ± 0.7 e 3.7 ± 0.6 e 26.5 ± 4.5 e

ACPME (150
mg/kg) 243.3 ± 12.8 6.4 ± 0.5 8.5 (4 - 11) 7.3 ± 0.6 4.2 ± 0.3 31.4 ± 4.6

Abbreviation: ACPME, The methanol extract of Allium cepa L. peel methanol extract.

a Values are expressed as means ± SEM.

b n = 6; a statistical analysis was performed using ANOVA followed by a Tukey post hoc test; the values for ulcer severity were expressed as median (minimum-maximum values)
and analyzed by the Kruskal-Wallis non-parametric test.

c P < 0.001.

d P < 0.01.

e P < 0.05: Significant difference compared to colitis control group.

decrease in ulcer severity was observed in rats treated

with dexamethasone (P < 0.05) and ACPME (P < 0.05 for

50 mg/kg and 100 mg/kg) compared to the colitis

control group.

In contrast to the colitis control group, a significant

reduction in the ulcer area and the percentage of

necrosis was found in animals receiving dexamethasone

(P < 0.001) or ACPME (P < 0.01 for 50 mg/kg and P < 0.05

for 100 mg/kg). Furthermore, dexamethasone (P < 0.01)

and ACPME (P < 0.01 for 50 mg/kg and P < 0.05 for 100

mg/kg) substantially reduced the colon weight/length

ratio compared to the colitis control group.

4.4. Effect of Allium cepa L. Peel Methanolic Extract on
Histopathological Characteristics

As indicated in Figure 1A - D, histological evaluation

of the colon tissues from the normal group revealed

normal architecture and unaltered epithelium in the

colonic mucosa. In contrast, the colitis control group

exhibited significant and excessive transmural

inflammation, generalized necrosis, inflammatory

granulomas, and submucosal neutrophil infiltration.

The total colitis index of the colon segments in the

ACPME-treated groups (P < 0.01 for 50 mg/kg and P <

0.05 for 100 mg/kg) and the dexamethasone-treated

group (P < 0.001) was significantly lower than that of

the colitis control group (Table 1). Additionally,

regeneration of the epithelium and decreased

inflammatory cell infiltration in the lamina propria

were observed in the treatment groups.

4.5. Effect of the Allium cepa L. Peel Methanolic Extract on
Myeloperoxidase Activity

A significant increase in MPO activity was observed in

rats treated with acetic acid, as shown in Figure 2A (P <

0.001). Although elevated levels of MPO activity were

noted in animals treated with dexamethasone (1 mg/kg)

and ACPME (50 and 100 mg/kg), a significant reduction

in this parameter was observed in these groups

compared to the colitis control group (P < 0.001, P <

0.01, and P < 0.05, respectively).

4.6. Effect of the Allium cepa L. Peel Methanolic Extract on
Cytokine Profile

In rats treated with acetic acid, the levels of pro-

inflammatory cytokines in the colon were measured

across different treatment groups and compared to the

colitis control group. As shown in Figure 2B - D, the

colitis control group exhibited significantly increased

colonic levels of TNF-α, IL-6, and IL-1β compared to the

normal group (P < 0.001). Compared to the colitis

control group, the colonic level of TNF-α was

significantly reduced in rats treated with

dexamethasone (P < 0.01) or ACPME (P < 0.05 for 50

mg/kg and P < 0.05 for 100 mg/kg). Animals treated with

ACPME (P < 0.01 for 50 mg/kg and P < 0.05 for 100

mg/kg) or dexamethasone (P < 0.001) showed a

https://brieflands.com/articles/jrps-149403
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Figure 1. Microscopic feature of the colon in experimental colitis (induced by acetic acid) in rats (hematoxylin and eosin staining; original magnification 10×). A, normal group:
Mucus layer and crypts are normal; B, acetic acid control group: Epithelial destruction, architectural deformity of the crypts, and inflammatory cell infiltrates; C, dexamethasone
(1 mg/kg): Mild to moderate mucosal and submucosal inflammation and mucosal inflammatory cell infiltrates; D and E, the methanol extract of Allium cepa L. peel methanol
extract (50 and 100 mg/kg): Mild to moderate mucosal and submucosal inflammation and mucosal inflammatory cell infiltrates; and F, the methanol extract of Allium cepa L.
peel methanol extract (150 mg/kg): Destruction of mucosal architecture and infiltration of neutrophils.

significant reduction in the colonic level of IL-6

compared to the colitis control group. Furthermore, the

colonic level of IL-1β was markedly decreased in rats

receiving dexamethasone (P < 0.001) or ACPME (P < 0.01

for 50 mg/kg and P < 0.05 for 100 mg/kg) compared to

the colitis control group (Figure 2D).

5. Discussion

Our research demonstrated that administering the

peel methanolic extract of A. cepa significantly

alleviated inflammation in acetic acid-induced colitis in

rats. The investigation into the oral acute toxicity of

ACPME yielded promising results, showing no instances

of mortality or adverse effects, suggesting that the

median lethal dose (LD50) is greater than 2000 mg/kg in

rats. These findings support the potential safe use of

ACPME as an additive in traditional applications.

Supported by several evaluations, our results showed

that the plant effectively reduced body weight loss

percentage, macroscopic and microscopic colon

injuries, and inflammatory biomarkers in an

experimental model of colitis. Red onion peel is a

globally cultivated vegetable with a long history of use

in traditional medicine (5, 6). The anti-inflammatory

properties of onion peel have been demonstrated

through the inhibition of various inflammatory

activities, neutrophil infiltration, and oxidative stress in

vivo and in vitro (23, 24).

Kang et al. showed that onion peel hot water extract

ameliorates lipopolysaccharide-induced inflammatory

response by suppressing pro-inflammatory cytokine

https://brieflands.com/articles/jrps-149403
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Figure 2. Effects of the methanol extract of Allium cepa L. peel methanol extract (50, 100, and 150 mg/kg, i.p) or dexamethasone (1 mg/kg, i.p) on biochemical parameters of the

rat colon in acetic acid-induced colitis; ACPME = The methanol extract of Allium cepa L. peel methanol extract (50, 100, and 150 mg/kg); IL-6 = interleukin-6; IL-1β = interleukin-1

beta; MPO = myeloperoxidase; TNF-α = tumor necrosis factor-alpha.Values are presented as mean ± SEM, n = 6. A statistical analysis was performed using ANOVA followed by a
TUKEY post hoc test. ***P < 0.001, **P < 0.01 and * P < 0.05: Significant difference compared to colitis control group.

release and inhibiting cyclooxygenase (COX)-2,

inducible nitric oxide synthase (iNOS), nuclear factor-

kappa B (NF-κB), and mitogen-activated protein kinase

(MAPK) expression in a dose-dependent manner (24).

They also reported that onion peel ethanol extract could

decrease mouse ear edema and thickness in croton oil-

induced mouse ear edema (24). A study by Kim et al.

demonstrated the cytotoxic and anti-inflammatory

characteristics of onion peel extract in human colon

carcinoma cells stimulated by lipopolysaccharides by

downregulating TNF-α mRNA expression (25). In

another study by Lee et al., the authors reported the

anti-inflammatory effects of A. cepa L. peel extracts via

inhibition of the Janus kinase signal transducers and

transcription activators pathway (JAK-STAT) in RAW264

cells stimulated with lipopolysaccharide (LPS) and

reduction in iNOS production, nitric oxide (NO), IL-1α, IL-

1β, IL-6, and IL-2 (26).

In line with these studies, our results indicated that

ACPME administration decreased MPO activity and

levels of IL-6, IL-1β, and TNF-α in inflamed colon tissue.

Therefore, we conclude that A. cepa may suppress the

synthesis or release of pro-inflammatory cytokines,

leading to favorable outcomes in experimental colitis.

The peel of onion is rich in numerous phenolic

compounds, including kaempferol, ferulic acid, gallic

acid, protocatechuic acid, and quercetin (27). Notably,

onion peel contains 20 times more quercetin than the

edible flesh (28). Quercetin has demonstrated a broad

spectrum of pharmacological characteristics, including

anti-inflammatory and antioxidant activities (25, 29, 30).

Several studies have shown quercetin's ability to reduce
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IL-6 (31), IL-1β (32), TNF-α (33), and MPO activity in vitro

(34). Quercetin has been confirmed to attenuate pro-

inflammatory cytokine production in Porphyromonas

gingivalis LPS-treated human gingival fibroblasts

through activation of the peroxisome proliferator-

activated receptor (PPAR)-γ and suppression of the NF-

κB signaling pathway (35). Furthermore, quercetin's

anti-inflammatory property in acetic acid-induced

colitis was shown to inhibit oxidative stress and reverse

the localized inflammatory response (36).

Research by Boots et al. indicated that quercetin

exerts a beneficial effect on cellular glutathione (GSH)

content, enhancing the capacity to remove free radicals

(37). Additionally, two animal models of UC

demonstrated that gallic acid had an anti-inflammatory

impact, potentially regulated by inhibition of the NF-κB

signaling pathway and prevention of p-STAT3Y705

expression (38-40). Based on the studies mentioned

above, it appears that the phenolic and flavonoid

compounds in ACPME may be at least partly responsible

for the anti-inflammatory properties of A. cepa in an

animal model of experimental colitis.

The results of this study also illustrated that while

the first two doses of ACPME (50 and 100 mg/kg)

decreased the severity of colon damage parameters in

acetic acid-induced colitis, the highest dose of the

extract (150 mg/kg) was less effective in attenuating

these parameters. It should be noted that polyphenols

and flavonoids not only act as antioxidants but can also

behave as pro-oxidants under certain conditions,

depending on their concentration (41). Although studies

on the pro-oxidant activity of red onion peel have not

been reported, its primary compound, quercetin,

exhibits pro-oxidant activity at high doses. Meanwhile,

the nanomolar concentration of quercetin oxidation

products protects against cell oxidative damage (42, 43).

5.1. Conclusions

Overall, our results indicate that the administration

of ACPME may have beneficial effects on UC in an

experimental model of colitis, potentially by

modulating inflammation. This agricultural waste

could serve as a source of bioactive molecules

advantageous in treating patients with UC. However,

further research is necessary to isolate and study the

main purified ingredients with anti-inflammatory

effects and to elucidate their potential mechanisms.

Additionally, further toxicological assessments and

evaluations of the oral and chronic administration of

red onion peel extract on IBD are recommended, as the

route and duration of administration could alter the

pharmacokinetics of the active components.

Acknowledgements

The study was financially supported by the Vice

Chancellery of Research of Guilan University of Medical

Sciences, Rasht, Iran (Contract Number: 481-365).

Footnotes

Authors' Contribution: Conceptualization,

methodology, formal analysis, writing- review and

editing, supervision: A. M.; Methodology, formal

analysis: F. Y.; Formal analysis, writing-original draft,

writing-review and editing: F. Gh.; Methodology, formal

analysis: P. K.; Investigation: Ch. R. D.; Investigation: S. B.;

Investigation: F. A. T.; All authors read and approved the

final manuscript.

Conflict of Interests Statement: The authors declare

no conflict of interest, financial or otherwise.

Data Availability: The data are available from the

corresponding author upon reasonable request.

Ethical Approval: The Ethics Committee of Guilan

University of Medical Sciences authorized all

experimental protocols in accordance with the National

Institute of Health Guidance for the Care and Use of

Laboratory Animals (IR.GUMS.REC.1399.218 ).

Funding/Support: The study was financially

supported by the Vice Chancellery of Research of Guilan

University of Medical Sciences, Rasht, Iran (Contract

Number: 481-365).

References

1. Fakhoury M, Negrulj R, Mooranian A, Al-Salami H. Inflammatory

bowel disease: clinical aspects and treatments. J Inflamm Res.

2014;7:113-20. [PubMed ID: 25075198]. [PubMed Central ID:

PMC4106026]. https://doi.org/10.2147/JIR.S65979.

2. Sales-Campos H, Basso PJ, Alves VB, Fonseca MT, Bonfa G, Nardini V, et

al. Classical and recent advances in the treatment of inflammatory

bowel diseases. Braz J Med Biol Res. 2015;48(2):96-107. [PubMed ID:

25466162]. [PubMed Central ID: PMC4321214].

https://doi.org/10.1590/1414-431X20143774.

https://brieflands.com/articles/jrps-149403
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=145730
http://www.ncbi.nlm.nih.gov/pubmed/25075198
https://www.ncbi.nlm.nih.gov/pmc/PMC4106026
https://doi.org/10.2147/JIR.S65979
http://www.ncbi.nlm.nih.gov/pubmed/25466162
https://www.ncbi.nlm.nih.gov/pmc/PMC4321214
https://doi.org/10.1590/1414-431X20143774


Motavallian A et al. Brieflands

8 J Rep Pharm Sci. 2025; 13(1): e149403

3. Ke F, Yadav PK, Ju LZ. Herbal medicine in the treatment of ulcerative

colitis. Saudi J Gastroenterol. 2012;18(1):3-10. [PubMed ID: 22249085].

[PubMed Central ID: PMC3271691]. https://doi.org/10.4103/1319-

3767.91726.

4. Teshika JD, Zakariyyah AM, Zaynab T, Zengin G, Rengasamy KR,

Pandian SK, et al. Traditional and modern uses of onion bulb (Allium

cepa L.): a systematic review. Crit Rev Food Sci Nutr. 2019;59(sup1):S39-

70. [PubMed ID: 30040448].

https://doi.org/10.1080/10408398.2018.1499074.

5. F. Mahmoud K, Hammouda AZ, S. Ali H, A. Amin A. Efficiency of Red

Onion Peel Extract Capsules on Obesity and Blood Sugar. Pak J Biol Sci.

2021;24(1):99-111. [PubMed ID: 33683036].

https://doi.org/10.3923/pjbs.2021.99.111.

6. Marefati N, Ghorani V, Shakeri F, Boskabady M, Kianian F, Rezaee R, et

al. A review of anti-inflammatory, antioxidant, and

immunomodulatory effects of Allium cepa and its main

constituents. Pharm Biol. 2021;59(1):287-302. [PubMed ID: 33645419].

[PubMed Central ID: PMC7919894].

https://doi.org/10.1080/13880209.2021.1874028.

7. Khajah MA, El-Hashim AZ, Orabi KY, Hawai S, Sary HG. Onion bulb

extract can both reverse and prevent colitis in mice via inhibition of

pro-inflammatory signaling molecules and neutrophil activity. PLoS

One. 2020;15(10). e0233938. [PubMed ID: 33095803]. [PubMed Central

ID: PMC7584208]. https://doi.org/10.1371/journal.pone.0233938.

8. Khajah MA, Orabi KY, Hawai S, Sary HG, El-Hashim AZ. Onion bulb

extract reduces colitis severity in mice via modulation of colonic

inflammatory pathways and the apoptotic machinery. J

Ethnopharmacol. 2019;241:112008. [PubMed ID: 31158441].

https://doi.org/10.1016/j.jep.2019.112008.

9. Rim G, Han S, Rim C. Effects of Onion extract on Ulcerative Colitis in

Rats. Int J Clin Experiment Physiol. 2023;10(1):26-9.

https://doi.org/10.5530/ijcep.2023.10.1.6.

10. Begashaw B, Mishra B, Tsegaw A, Shewamene Z. Methanol leaves

extract Hibiscus micranthus Linn exhibited antibacterial and wound

healing activities. BMC Complement Altern Med. 2017;17(1):337.

[PubMed ID: 28651570]. [PubMed Central ID: PMC5485746].

https://doi.org/10.1186/s12906-017-1841-x.

11. Folin O, Ciocalteu V. On Tyrosine and Tryptophane Determinations in

Proteins. J Biolog Chem. 1927;73(2):627-50.

https://doi.org/10.1016/s0021-9258(18)84277-6.

12. Miliauskas G, Venskutonis PR, van Beek TA. Screening of radical

scavenging activity of some medicinal and aromatic plant extracts.

Food Chem. 2004;85(2):231-7.

https://doi.org/10.1016/j.foodchem.2003.05.007.

13. Yousefbeyk F, Ghasemi S, Evazalipour M, Dabirian S, Schubert C,

Hekmatnia S, et al. Phytochemical analysis, antioxidant,

antibacterial, and cytotoxic activities of leaves and roots of Rubus

hyrcanus Juz. European Food Res Technol. 2021;248(1):141-52.

https://doi.org/10.1007/s00217-021-03866-z.

14. Golfakhrabadi F, Abdollahi M, Ardakani MR, Saeidnia S, Akbarzadeh

T, Ahmadabadi AN, et al. Anticoagulant activity of isolated coumarins

(suberosin and suberenol) and toxicity evaluation of Ferulago

carduchorum in rats. Pharm Biol. 2014;52(10):1335-40. [PubMed ID:

25017518]. https://doi.org/10.3109/13880209.2014.892140.

15. Elberry AA, Mufti S, Al-Maghrabi J, Abdel Sattar E, Ghareib SA, Mosli

HA, et al. Immunomodulatory effect of red onion (Allium cepa Linn)

scale extract on experimentally induced atypical prostatic

hyperplasia in Wistar rats. Mediators Inflamm. 2014;2014:640746.

[PubMed ID: 24829522]. [PubMed Central ID: PMC4009127].

https://doi.org/10.1155/2014/640746.

16. Thomson M, Alnaqeeb MA, Bordia T, Al-Hassan JM, Afzal M, Ali M.

Effects of aqueous extract of onion on the liver and lung of rats. J

Ethnopharmacol. 1998;61(2):91-9. [PubMed ID: 9683339].

https://doi.org/10.1016/s0378-8741(98)00004-x.

17. Motavallian-Naeini A, Minaiyan M, Rabbani M, Mahzuni P. Anti-

inflammatory effect of ondansetron through 5-HT3 receptors on

TNBS-induced colitis in rat. EXCLI J. 2012;11:30-44. [PubMed ID:

27350767]. [PubMed Central ID: PMC4919924].

18. Mahdavi NS, Talebi A, Minaiyan M. Ameliorative effect of

galantamine on acetic acid-induced colitis in rats. Res Pharm Sci.

2019;14(5):391-9. [PubMed ID: 31798655]. [PubMed Central ID:

PMC6827195]. https://doi.org/10.4103/1735-5362.268199.

19. Cooper HS, Murthy SN, Shah RS, Sedergran DJ. Clinicopathologic

study of dextran sulfate sodium experimental murine colitis. Lab

Invest. 1993;69(2):238-49. [PubMed ID: 8350599].

20. Dieleman LA, Palmen MJ, Akol H, Bloemena E, Pena AS, Meuwissen SG,

et al. Chronic experimental colitis induced by dextran sulphate

sodium (DSS) is characterized by Th1 and Th2 cytokines. Clin Exp

Immunol. 1998;114(3):385-91. [PubMed ID: 9844047]. [PubMed Central

ID: PMC1905133]. https://doi.org/10.1046/j.1365-2249.1998.00728.x.

21. Bradley PP, Priebat DA, Christensen RD, Rothstein G. Measurement of

cutaneous inflammation: estimation of neutrophil content with an

enzyme marker. J Invest Dermatol. 1982;78(3):206-9. [PubMed ID:

6276474]. https://doi.org/10.1111/1523-1747.ep12506462.

22. Nacife VP, Soeiro Mde N, Gomes RN, D'Avila H, Castro-Faria Neto HC,

Meirelles Mde N. Morphological and biochemical characterization of

macrophages activated by carrageenan and lipopolysaccharide in

vivo. Cell Struct Funct. 2004;29(2):27-34. [PubMed ID: 15342962].

https://doi.org/10.1247/csf.29.27.

23. Albishi T, John JA, Al-Khalifa AS, Shahidi F. Antioxidant, anti-

inflammatory and DNA scission inhibitory activities of phenolic

compounds in selected onion and potato varieties. J Function Foods.

2013;5(2):930-9. https://doi.org/10.1016/j.jff.2013.02.005.

24. Kang B, Kim K, Ahn N, Choi Y, Kim M, Bark S, et al. Anti-inflammatory

Effect of Onion (Allium cepa) Peel Hot Water Extract in vitro and in

vivo. KSBB Journal. 2015;30(4):148-54.

https://doi.org/10.7841/ksbbj.2015.30.4.148.

25. Kim J, Kim JS, Park E. Cytotoxic and anti-inflammatory effects of

onion peel extract on lipopolysaccharide stimulated human colon

carcinoma cells. Food Chem Toxicol. 2013;62:199-204. [PubMed ID:

24001438]. https://doi.org/10.1016/j.fct.2013.08.045.

26. Lee HS, Kwon YJ, Seo EB, Kim SK, Lee H, Lee JT, et al. Anti-inflammatory

effects of Allium cepa L. peel extracts via inhibition of JAK-STAT

pathway in LPS-stimulated RAW264.7 cells. J Ethnopharmacol.

2023;317:116851. [PubMed ID: 37385574].

https://doi.org/10.1016/j.jep.2023.116851.

27. Rushworth SA, Chen XL, Mackman N, Ogborne RM, O'Connell MA.

Lipopolysaccharide-induced heme oxygenase-1 expression in human

monocytic cells is mediated via Nrf2 and protein kinase C. J Immunol.

2005;175(7):4408-15. [PubMed ID: 16177082].

https://doi.org/10.4049/jimmunol.175.7.4408.

28. Kwak JH, Seo JM, Kim NH, Arasu MV, Kim S, Yoon MK, et al. Variation of

quercetin glycoside derivatives in three onion (Allium cepa L.)

varieties. Saudi J Biol Sci. 2017;24(6):1387-91. [PubMed ID: 28855836].

[PubMed Central ID: PMC5562462].

https://doi.org/10.1016/j.sjbs.2016.05.014.

https://brieflands.com/articles/jrps-149403
http://www.ncbi.nlm.nih.gov/pubmed/22249085
https://www.ncbi.nlm.nih.gov/pmc/PMC3271691
https://doi.org/10.4103/1319-3767.91726
https://doi.org/10.4103/1319-3767.91726
http://www.ncbi.nlm.nih.gov/pubmed/30040448
https://doi.org/10.1080/10408398.2018.1499074
http://www.ncbi.nlm.nih.gov/pubmed/33683036
https://doi.org/10.3923/pjbs.2021.99.111
http://www.ncbi.nlm.nih.gov/pubmed/33645419
https://www.ncbi.nlm.nih.gov/pmc/PMC7919894
https://doi.org/10.1080/13880209.2021.1874028
http://www.ncbi.nlm.nih.gov/pubmed/33095803
https://www.ncbi.nlm.nih.gov/pmc/PMC7584208
https://doi.org/10.1371/journal.pone.0233938
http://www.ncbi.nlm.nih.gov/pubmed/31158441
https://doi.org/10.1016/j.jep.2019.112008
https://doi.org/10.5530/ijcep.2023.10.1.6
http://www.ncbi.nlm.nih.gov/pubmed/28651570
https://www.ncbi.nlm.nih.gov/pmc/PMC5485746
https://doi.org/10.1186/s12906-017-1841-x
https://doi.org/10.1016/s0021-9258(18)84277-6
https://doi.org/10.1016/j.foodchem.2003.05.007
https://doi.org/10.1007/s00217-021-03866-z
http://www.ncbi.nlm.nih.gov/pubmed/25017518
https://doi.org/10.3109/13880209.2014.892140
http://www.ncbi.nlm.nih.gov/pubmed/24829522
https://www.ncbi.nlm.nih.gov/pmc/PMC4009127
https://doi.org/10.1155/2014/640746
http://www.ncbi.nlm.nih.gov/pubmed/24829522
https://www.ncbi.nlm.nih.gov/pmc/PMC4009127
https://doi.org/10.1155/2014/640746
http://www.ncbi.nlm.nih.gov/pubmed/9683339
https://doi.org/10.1016/s0378-8741(98)00004-x
http://www.ncbi.nlm.nih.gov/pubmed/27350767
https://www.ncbi.nlm.nih.gov/pmc/PMC4919924
http://www.ncbi.nlm.nih.gov/pubmed/31798655
https://www.ncbi.nlm.nih.gov/pmc/PMC6827195
https://doi.org/10.4103/1735-5362.268199
http://www.ncbi.nlm.nih.gov/pubmed/8350599
http://www.ncbi.nlm.nih.gov/pubmed/9844047
https://www.ncbi.nlm.nih.gov/pmc/PMC1905133
https://doi.org/10.1046/j.1365-2249.1998.00728.x
http://www.ncbi.nlm.nih.gov/pubmed/6276474
https://doi.org/10.1111/1523-1747.ep12506462
http://www.ncbi.nlm.nih.gov/pubmed/15342962
https://doi.org/10.1247/csf.29.27
https://doi.org/10.1016/j.jff.2013.02.005
https://doi.org/10.7841/ksbbj.2015.30.4.148
http://www.ncbi.nlm.nih.gov/pubmed/24001438
https://doi.org/10.1016/j.fct.2013.08.045
http://www.ncbi.nlm.nih.gov/pubmed/37385574
https://doi.org/10.1016/j.jep.2023.116851
http://www.ncbi.nlm.nih.gov/pubmed/16177082
https://doi.org/10.4049/jimmunol.175.7.4408
http://www.ncbi.nlm.nih.gov/pubmed/28855836
https://www.ncbi.nlm.nih.gov/pmc/PMC5562462
https://doi.org/10.1016/j.sjbs.2016.05.014


Motavallian A et al. Brieflands

J Rep Pharm Sci. 2025; 13(1): e149403 9

29. Park J, Kim J, Kim MK. Onion flesh and onion peel enhance

antioxidant status in aged rats. J Nutr Sci Vitaminol (Tokyo).

2007;53(1):21-9. [PubMed ID: 17484375].

https://doi.org/10.3177/jnsv.53.21.

30. Singh BN, Singh BR, Singh RL, Prakash D, Singh DP, Sarma BK, et al.

Polyphenolics from various extracts/fractions of red onion (Allium

cepa) peel with potent antioxidant and antimutagenic activities.

Food Chem Toxicol. 2009;47(6):1161-7. [PubMed ID: 19425188].

https://doi.org/10.1016/j.fct.2009.02.004.

31. Liu J, Li X, Yue Y, Li J, He T, He Y. The inhibitory effect of quercetin on

IL-6 production by LPS-stimulated neutrophils. Cell Mol Immunol.

2005;2(6):455-60.

32. Cheng SC, Huang WC, S. Pang JH, Wu YH, Cheng CY. Quercetin

Inhibits the Production of IL-1beta-Induced Inflammatory Cytokines

and Chemokines in ARPE-19 Cells via the MAPK and NF-kappaB

Signaling Pathways. Int J Mol Sci. 2019;20(12). [PubMed ID: 31212975].

[PubMed Central ID: PMC6628093].

https://doi.org/10.3390/ijms20122957.

33. Nair MP, Mahajan S, Reynolds JL, Aalinkeel R, Nair H, Schwartz SA, et

al. The flavonoid quercetin inhibits proinflammatory cytokine

(tumor necrosis factor alpha) gene expression in normal peripheral

blood mononuclear cells via modulation of the NF-kappa beta

system. Clin Vaccine Immunol. 2006;13(3):319-28. [PubMed ID:

16522772]. [PubMed Central ID: PMC1391952].

https://doi.org/10.1128/CVI.13.3.319-328.2006.

34. Lu N, Sui Y, Tian R, Peng YY. Inhibitive Effects of Quercetin on

Myeloperoxidase-Dependent Hypochlorous Acid Formation and

Vascular Endothelial Injury. J Agric Food Chem. 2018;66(19):4933-40.

[PubMed ID: 29708335]. https://doi.org/10.1021/acs.jafc.8b01537.

35. Xiong G, Ji W, Wang F, Zhang F, Xue P, Cheng M, et al. Quercetin

Inhibits Inflammatory Response Induced by LPS from

Porphyromonas gingivalis in Human Gingival Fibroblasts via

Suppressing NF-kappaB Signaling Pathway. Biomed Res Int.

2019;2019:6282635. [PubMed ID: 31531360]. [PubMed Central ID:

PMC6720363]. https://doi.org/10.1155/2019/6282635.

36. Dodda D, Chhajed R, Mishra J. Protective effect of quercetin against

acetic acid induced inflammatory bowel disease (IBD) like symptoms

in rats: possible morphological and biochemical alterations.

Pharmacol Rep. 2014;66(1):169-73. [PubMed ID: 24905324].

https://doi.org/10.1016/j.pharep.2013.08.013.

37. Boots AW, Haenen GR, Bast A. Health effects of quercetin: from

antioxidant to nutraceutical. Eur J Pharmacol. 2008;585(2-3):325-37.

[PubMed ID: 18417116]. https://doi.org/10.1016/j.ejphar.2008.03.008.

38. Khodayar B, Farzaei MH, Abdolghaffari AH, Bahramsoltani R, Baeeri

M, Sabbagh Ziarani F, et al. The protective effect of the gallic acid

against TNBS-induced ulcerative colitis in rats: role of inflammatory

parameters. J Iran Med Council. 2018;1(1):34-42.

39. Pandurangan AK, Mohebali N, Esa NM, Looi CY, Ismail S, Saadatdoust

Z. Gallic acid suppresses inflammation in dextran sodium sulfate-

induced colitis in mice: Possible mechanisms. Int Immunopharmacol.

2015;28(2):1034-43. [PubMed ID: 26319951].

https://doi.org/10.1016/j.intimp.2015.08.019.

40. Zhu L, Gu P, Shen H. Gallic acid improved inflammation via NF-

kappaB pathway in TNBS-induced ulcerative colitis. Int

Immunopharmacol. 2019;67:129-37. [PubMed ID: 30544066].

https://doi.org/10.1016/j.intimp.2018.11.049.

41. Prochazkova D, Bousova I, Wilhelmova N. Antioxidant and

prooxidant properties of flavonoids. Fitoterapia. 2011;82(4):513-23.

[PubMed ID: 21277359]. https://doi.org/10.1016/j.fitote.2011.01.018.

42. Fuentes J, Arias-Sante MF, Atala E, Pastene E, Kogan MJ, Speisky H. Low

nanomolar concentrations of a quercetin oxidation product, which

naturally occurs in onion peel, protect cells against oxidative

damage. Food Chem. 2020;314:126166. [PubMed ID: 31972406].

https://doi.org/10.1016/j.foodchem.2020.126166.

43. Vieira-Frez FC, Sehaber-Sierakowski CC, Perles J, Bossolani GDP, Verri

WJ, Nascimento RCD, et al. Anti- and pro-oxidant effects of quercetin

stabilized by microencapsulation on interstitial cells of Cajal,

nitrergic neurons and M2-like macrophages in the jejunum of

diabetic rats. Neurotoxicol. 2020;77:193-204. [PubMed ID: 32007490].

https://doi.org/10.1016/j.neuro.2020.01.011.

https://brieflands.com/articles/jrps-149403
http://www.ncbi.nlm.nih.gov/pubmed/17484375
https://doi.org/10.3177/jnsv.53.21
http://www.ncbi.nlm.nih.gov/pubmed/19425188
https://doi.org/10.1016/j.fct.2009.02.004
http://www.ncbi.nlm.nih.gov/pubmed/31212975
https://www.ncbi.nlm.nih.gov/pmc/PMC6628093
https://doi.org/10.3390/ijms20122957
http://www.ncbi.nlm.nih.gov/pubmed/16522772
https://www.ncbi.nlm.nih.gov/pmc/PMC1391952
https://doi.org/10.1128/CVI.13.3.319-328.2006
http://www.ncbi.nlm.nih.gov/pubmed/29708335
https://doi.org/10.1021/acs.jafc.8b01537
http://www.ncbi.nlm.nih.gov/pubmed/31531360
https://www.ncbi.nlm.nih.gov/pmc/PMC6720363
https://doi.org/10.1155/2019/6282635
http://www.ncbi.nlm.nih.gov/pubmed/24905324
https://doi.org/10.1016/j.pharep.2013.08.013
http://www.ncbi.nlm.nih.gov/pubmed/18417116
https://doi.org/10.1016/j.ejphar.2008.03.008
http://www.ncbi.nlm.nih.gov/pubmed/26319951
https://doi.org/10.1016/j.intimp.2015.08.019
http://www.ncbi.nlm.nih.gov/pubmed/30544066
https://doi.org/10.1016/j.intimp.2018.11.049
http://www.ncbi.nlm.nih.gov/pubmed/21277359
https://doi.org/10.1016/j.fitote.2011.01.018
http://www.ncbi.nlm.nih.gov/pubmed/31972406
https://doi.org/10.1016/j.foodchem.2020.126166
http://www.ncbi.nlm.nih.gov/pubmed/32007490
https://doi.org/10.1016/j.neuro.2020.01.011

