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Abstract:

Background: Hemorrhoids and liver disorders related to oxidative stress are common health problems.
Existing treatments are only partially effective and can sometimes be toxic. Cleome viscosa L., rich in
secondary metabolites, is traditionally used for its anti-inflammatory and hepatoprotective effects. The objective
of this study was to evaluate the antioxidant, anti-inflammatory, and hepatoprotective activities of the
hydroalcoholic extract of Cleome viscosa in rats with induced hemorrhoids, comparing two doses (250 and 500
mg/kg) to Daflon at 10 mg/kg

Materials and Methods: The methodology involved preparing aqueous-ethanolic extracts of Cleome viscosa L.,
followed by phytochemical screening tests, and administering two doses (250 and 500 mg/kg) to rats after
experimental induction of hemorrhoids. The parameters studied included serum protein levels, liver enzymes
(ALT, AST), the recto-anal coefficient, and antioxidant activity (DPPH assay).

Results: The extract contained 54.7 mg QE/g of flavonoids and 289.6 mg GAE/g of polyphenols, in addition to
other qualitatively identified secondary metabolites. The DPPH IC was 0.287 mg/mL, confirming notable
antioxidant activity. The erythrocyte sedimentation rate decreased from 3.33 to 1.67 with C. viscosa L. at 250
mg/kg, while serum proteins increased from 52.03 to 62.47 g/L. At this dose, the recto-anal coefficient dropped
to 0.00287, AST decreased to 206.43 U/L, and ALT to 65.48 U/L, indicating significant improvement in
inflammation and liver protection. At 500 mg/kg, the effects were moderate, suggesting an optimal dose of 250
mg/kg for extract efficacy (p<0.05).

Conclusion: Overall, Cleome viscosa demonstrates high therapeutic potential due to its antioxidant, anti-
inflammatory, and hepatoprotective properties, confirming its relevance as a safe natural alternative in the
management of hemorrhoids and liver disorders.
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I. Introduction

Local inflammatory diseases such as hemorrhoids are associated with intense inflammatory responses,
alterations in hematological parameters, and systemic oxidative stress, requiring safe and effective treatments'~.
Conventional anti-inflammatory drugs often present gastrointestinal and hepatic side effects that limit their
long-term use, thus motivating the search for natural phytotherapeutic alternatives with a good safety profile**.
Several medicinal plants rich in flavonoids and polyphenols have shown remarkable anti-inflammatory and
antioxidant effects, which could help attenuate both local inflammation and systemic oxidative stress™*75%1%!!,

Cleome viscosa L., a medicinal plant widely used in India, China, Africa, and other tropical regions, is
traditionally employed to treat various inflammatory disorders as well as gastrointestinal conditions and
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wounds®”. Studies have shown that flavonoid glycosides isolated from C. viscosa significantly reduce
experimentally induced inflammation, while its extract exhibits substantial antioxidant activity, attributed to the
polyphenols and flavonoids present in the plant”. Other research has highlighted hepatoprotective, analgesic,
and antimicrobial properties of this species, suggesting a versatile pharmacological profile relevant to complex
inflammatory conditions'*".

However, despite these bioactive properties, few studies have investigated the use of Cleome viscosa in
the specific context of hemorrhoids, which involve combined local vascular disturbances, inflammation, and
oxidative stress.

The objective of this study is therefore to evaluate the antioxidant, anti-inflammatory, and
hepatoprotective efficacy of the hydroalcoholic extract of Cleome viscosa in rats with induced hemorrhoids.

II. Material And Methods
Materials
Vegetal Material: Cleome viscosa L. plants were collected early in the morning around the University Center
of Natitingou. The entire plant material (leaves, stems, roots, and seeds) was used, as the local population
reported its use in this form.

Chemical Materials : The chemical materials included methanol, ethanol, hydrochloric acid, gallic acid, and
quercetin, supplied by Sigma-Aldrich and Acros Organics. Various types of laboratory glassware were also
used throughout the experiment.

Animal Material : The animal material consisted of twenty-five (25) Wistar albino rats with an average body
weight of 130 g. These rats were randomly divided into five (5) groups of five rats each and housed in standard
cages for a two-week acclimatization period prior to experimentation. They were maintained at a constant
temperature of 22 + 2°C and subjected to a 12-hour light/12-hour dark cycle in the animal facility of the
Research Unit in Applied Microbiology and Pharmacology of Natural Substances, University of Abomey-
Calavi.

Methods

Powder Preparation : Cleome viscosa L. plants were carefully washed and then air-dried at room temperature
for 7 days '. The dried plants were then finely ground using an electric grinder. The resulting powder was
sieved and stored in glass containers protected from moisture until further use.

Preparation of extracts: Sixty grams (60 g) of Cleome viscosa L. powder were mixed with 600 mL of a
water/ethanol (96%) solution in a 30 :70 ratios, with the water preheated to 100°C. This method has previously
demonstrated efficiency in optimizing the extraction of bioactive compounds'”. After agitation and
homogenization, the mixture was filtered using Whatman filter paper. The filtrate was concentrated using a
rotary evaporator at 45—-50°C under reduced pressure with the aid of a vacuum pump. Final drying was carried
out in an oven at 35°C for 72 hours. The dry extract obtained was stored at 4°C in a refrigerator.

Qualitative phytochemical screening of hydroethanolic extract of C. viscosa : Qualitative phytochemical
screening was performed based on colorimetric and precipitation reactions. The tests were carried out directly
on the hydroethanolic extract of C. viscosa L. powder according to the method described by Houghton and
Raman (1998)*.

Quantitative phytochemical screening of hydroethanolic extract of C. viscosa L.: Quantitative
phytochemical analyses were performed according to the method of Harborne (1984), adapted to our laboratory
conditions'**,

Determination of total polyphenols: Total polyphenol content was determined using the Folin—Ciocalteu
colorimetric method. This reagent is reduced during the oxidation of phenolic compounds into a mixture of blue
oxides of tungsten and molybdenum. The resulting blue coloration shows maximum absorbance around 750 nm.
The absorbance, compared to a standard calibration curve obtained with gallic acid, allowed the quantification
of total phenolic content expressed as mg gallic acid equivalents per gram of extract (mg GAE/g)*.

Determination of total flavonoids: Total flavonoid content was estimated using the aluminum chloride
(AIC1 ) method. Quercetin was used as the reference compound for establishing the calibration curve®.

Polyphenol and flavonoid contents were calculated using the following formula:
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T=(CxVr)/(Vp xCp)
Where: T = content of compounds; C = concentration obtained from the calibration curve; Vr =
reaction volume; Vp = volume of extract used; Cp = concentration of the extract solution

In vitro evaluation of antiradical activity: The antiradical activity of the extracts was evaluated using the
DPPHe (2,2-diphenyl-1-picrylhydrazyl) radical scavenging method, following a procedure similar to that
described by Fagbohoun (2014)*. This method is based on the reduction of the stable free radical DPPHe in the
presence of a hydrogen-donating compound at a wavelength of 517 nm. The percentage of DPPH radical
scavenging was calculated using the following formula:

% DPPH =100 x (Abs blank — Abs sample) / Abs blank

Where: Abs blank = absorbance of the control (DPPH solution); Abs sample = absorbance of the test sample;
The IC value, defined as the concentration of extract required to neutralize 50% of DPPH radicals,

was determined from the graph plotting percentage inhibition against extract concentration. Each test was

performed in duplicate®.

Evaluation of biological parameters
Grouping of animals

Table no 1 presents the grouping of rats, the substances administered, and the corresponding doses
used. Each group consisted of five (5) rats.

Table no 1: Composition of groups

Groups Codes Substances to be administered
Group 1 Normal Control GN1 No induction and treatment with distilled water
Group 2 Negative Control GN2 Induction without treatment
Group 3 Reference Control RCD 10 mg/kg Induction and treatment with Daflon at 10 mg/kg
Group 4 CV 250 mg/kg Induction and treatment with NB at 250 mg/kg
Group 5 CV 500 mg/kg Induction and treatment with NB at 500 mg/kg

CV = hydro-ethanolique extract of Cleome viscosa L.

Induction of hemorrhoids: Hemorrhoids were induced in rats using a 6% croton oil solution prepared by
mixing distilled water, pyridine, acetone, and croton oil in a ratio of 1:4:5:10. Prior to induction, the rats were
subjected to overnight fasting.

Induction was performed in all groups except the normal control by inserting sterile cotton swabs (4
mm in diameter), soaked with 100 pL of the 6% croton oil solution, into the anus (recto-anal region,
approximately 20 mm from the anal opening). This procedure was carried out once daily for three consecutive
days®.

On day 4, blood samples were collected to measure erythrocyte sedimentation rate and total protein
levels. Photographs of the animals were also taken.

Anti-hemorrhoidal test and measurement of biological parameters: On the fourth day, each rat in the test
groups received the corresponding treatment dose (Table 1) orally for 5 days. The animals were weighed and
anesthetized using ether. A 1 cm of the rectum was surgically excised from each rat. The rectal tissues were
weighed and analyzed to evaluate weight variations between control and treated groups®. Photographs of rats
from the different groups were also taken.

Recto-anal coefficient (RAC): The recto-anal coefficient (RAC) was calculated using the following equation:
RAC = Recto-anal tissue weight (mg) / Body weight (g)

Inflammatory index: The inflammatory index was assessed on day 9. To evaluate the severity of inflammation
in the recto-anal region, a scoring system based on clinical hemorrhoidal presentation and severity index was
used. Hemorrhoids were graded on a scale from I to IV: Grade I: Anal cushions bleed but do not prolapse;
Grade II: Anal cushions prolapse during straining but reduce spontaneously; Grade III: Anal cushions
prolapse during straining and require manual reduction; Grade IV: Prolapsed tissue remains permanently
outside and is irreducible®.

Biochemical parameters: On day 9, blood samples were collected from all animals to measure erythrocyte
sedimentation rate, total protein levels, aspartate aminotransferase (ASAT), and alanine aminotransferase
(ALAT), in accordance with OECD guidelines (2025)*.
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Data processing and analysis: The collected data were entered into Microsoft Excel 2013 and subjected to
appropriate statistical analyses. All results were expressed as mean + standard deviation. Analysis of variance
(ANOVA), followed by Tukey’s multiple comparison test, was used to compare percentages and variation rates.
The level of statistical significance was set at 5% (p < 0.05).

III1. Result
Yield and Physical Appearance of the Extract
Table no2 presents the characteristics of the Cleome viscosa L. (CV) extract obtained using a
water/ethanol mixture (30/70). This extract is distinguished by a pasty physical appearance, indicating a semi-
solid texture after extraction. The extraction yield is 12.36 = 1.83%. The code assigned to this extract is “CV,”
an abbreviation of the plant’s scientific name, facilitating its identification in the study.

Table no2: Physical Appearance and Codes

Extracts Physical Extracf)lon yield Codes
appearance (%)
Cleome viscosa L. water/ethanol
(30/70) Paste 12,36 + 1,83 cv

Phytochemical Composition of composition of Cleome viscosa L.

Table no3 presents the phytochemical composition of Cleome viscosa L. (CV), highlighting a diversity
of metabolites. The extract contains reducing compounds, alkaloids, flavonoids (54.7 mg QE/g), and a high
content of total polyphenols (289.6 mg GAE/g). Catechic and gallic tannins, anthocyanins, leuco-anthocyanins,
terpenoids, and mucilages are also present. In contrast, saponins, carotenoids, quinonic compounds, free
anthracenic compounds, and O-heterosides are absent.

Table no 3: Phytochemical composition of Cleome viscosa L. (CV)

Compounds CV Compounds CV
Reducing compound + Saponin -
Alkaloids + Terpenoids +
Flavonoids (mgEQ/g) 54,7 Mucilages +
Tanins catechic + Cartenoids -
Tanins gallic + Free Anthracenics -
Anthocyanins + O-heterosides -

Leuco-anthocyanins + Polyphenols totaux (mgEAG/g) 289,6
Quinonics compound -

Antioxidant Activity by the DPPH Assay

The results for Cleome viscosa show an initial DPPH value of 0.960, with a target value of y = 0.480
corresponding to 50% inhibition. After solving the equation, the IC is estimated at 2.87 x 10 ' mg/mL, i.e.,
0.287 mg/mL. This value indicates a notable antioxidant activity of the extract, reflecting its ability to neutralize
free radicals, although it remains moderate compared to more potent reference standards.
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Figure nol: Antioxidant activity by the DPPH assay

Evaluation of anti-hemorrhoidal activity
Distribution of Experimental Groups
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The table nol in the Materials and Methods section shows the distribution of experimental groups and
the treatments administered to the rats. Group 1 (GN1) served as the normal control, without induction or
treatment, receiving only distilled water. Group 2 (GN2) was the negative control, subjected to induction
without treatment. Group 3 (RCD 10 mg/kg) received Daflon after induction. Groups 4 (CV 250 mg/kg) and 5
(CV 500 mg/kg) were treated with Cleome viscosa extract at doses of 250 mg/kg and 500 mg/kg, respectively,
after induction. This setup allows for a comparative evaluation of treatment effectiveness. The experimental
design is relevant, as it enables a clear comparison between no treatment, standard treatment, and the tested
extract, facilitating interpretation of potential therapeutic effects.

Effect of Treatments on Erythrocyte Sedimentation Rate in Rats after Hemorrhoid Induction

Figure no2 presents changes in the erythrocyte sedimentation rate (ESR) in rats following hemorrhoid
induction and treatment. The normal control group remained stable, with values of 2 before and after treatment.
The negative control decreased from 2.67 to 2, while the group treated with Daflon at 10 mg/kg increased
slightly, from 2.67 to 3. The Cleome viscosa extract at 250 mg/kg significantly reduced the ESR from 3.33 to
1.67 (p < 0.05), indicating a notable anti-inflammatory effect, whereas the 500 mg/kg dose increased slightly
from 4 to 4.33, suggesting a less favorable effect at the higher dose.

Variation of erythrocyte sedimentation
rates

3
25
2
15
1
0.5
0

RCD 10mg/kg CV250mgkg  CV 500 mg/kg

Erythrocyte sedimentation rate

Nature of the groups

Mean variation in erythrocyte sedimentation rate in rats after hemorrhoid induction before
treatment

m Mean variation in erythrocyte sedimentation rate in rats after 5 days of treatment

Figure no2: Erythrocyte sedimentation rate in rats after hemorrhoid induction

Effect of the extract on total protein levels in rats after hemorrhoid induction and treatment

Figure no3 presents the mean serum protein levels in rats following hemorrhoid induction and
treatment. The normal control group (GN1) showed a slight increase from 58.07 to 62.4 g/L (p < 0.05). The
negative control group (GN2) decreased from 57.5 to 48.5 g/L, reflecting the pathological effect. Daflon at 10
mg/kg increased slightly from 61.77 to 62.15 g/L, indicating stabilization. The Cleome viscosa extract at 250
mg/kg produced a significant increase from 52.03 to 62.47 g/L (p < 0.05), suggesting a restorative effect. At
500 mg/kg, the extract slightly decreased from 62.87 to 60.5 g/L, confirming a moderate effect at the higher
dose.
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Rat serum protein concentration

Average serum protein levels
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Figure no3: Total protein levels in rats after hemorrhoid induction and treatment

Effect of the extracts on the variation of the recto-anal coefficient in rats after hemorrhoid induction
Figure no4 shows the average variations of the recto-anal coefficient (RAC) after treatment with
different extracts. The normal control group (GN1) displayed an RAC of 0.00335, whereas the negative control
(GN2) showed a higher value of 0.00510, indicating functional impairment (p < 0.05). The reference group
treated with Daflon (10 mg/kg) had an RAC close to normal, 0.00346. Cleome viscosa extract at 250 mg/kg
reduced the RAC to 0.00287, suggesting a significant improvement, while the 500 mg/kg dose gave 0.00331,
still indicating a moderate effect.

Recto-Anal Coefficient

Average variation of the Recto-Anal Coefficient after

0.006

0.005

0.004

treatment with extracts

RCD 10mg/kg CV 250 mg/kg
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0.002
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Nature ofthe groups

Figure no4: Variation of the recto-anal coefficient in rats after hemorrhoid induction

Inflammatory Index

The results show that the treated groups (RCD 10 mg/kg and Cleome viscosa at 250 and 500 mg/kg)
exhibited a notable improvement in symptoms, progressing from grade II to grade I, characterized by the
absence of prolapse. This regression indicates a potential therapeutic effect, likely related to the anti-
inflammatory and vasoprotective properties of the plant extracts. The lack of improvement in the control groups
confirms the efficacy of the treatments. Furthermore, the comparable effect between the two doses suggests that
the extract is active even at lower concentrations.

Table no4 : Clinical evaluation of hemorrhoids after 5 days of treatment according to experimental

groups

Groups

Before treatment

After treatment

Appreciation
after treatment

GNI1
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Grade II: The anal
cushions prolapse
through the anus
during straining
but reduce
spontaneously

GN2

Grade I: The anal
cushions bleed but

RCD 10 mg/kg do not prolapse

Grade I: The anal
cushions bleed but
do not prolapse

CV 250 mg/kg

Grade I: The anal
cushions bleed but
do not prolapse

CV 500 mg/kg

Effect of Extracts on Serum ASAT Levels in Rats After Hemorrhoid Induction and Treatment

Figure no5 shows the average ASAT levels in rats after five days of treatment. The normal control
group (GN1) displayed 325.22 U/L, while the negative control (GN2) showed a significant increase to 438.98
U/L, reflecting hepatic stress. The group treated with Daflon (10 mg/kg) had 369.98 U/L, close to normal.
Cleome viscosa extract at 250 mg/kg markedly reduced ASAT to 206.43 U/L, indicating a significant protective
effect (p < 0.05), whereas the 500 mg/kg dose maintained a moderate level of 345.07 U/L, suggesting a dose-
dependent efficacy.

DOI: 10.9790/5736-1904010110 www.iosrjournals.org 7 |Page



Phytochemical Characterization, Antioxidant And Antihemorrhoidal Activities Of Hydroethanolic......

Average ASAT Levels in Treated and Control Rats
After 5 Days of Treatment
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Figure no5 : ASAT Levels in Rats After Hemorrhoid Induction and Treatment

Effect of Extracts on Serum ALAT Levels in Rats After Hemorrhoid Induction and Treatment
Figure no6 shows the average ALAT levels in rats after five days of treatment. The normal control group (GN1)
had a low value of 50.22 U/L, indicating normal liver function. The negative control (GN2) showed a
significant increase to 118.47 U/L, indicating hepatic damage. Daflon at 10 mg/kg showed a surprisingly high
value of 180.36 U/L for a reference treatment. Cleome viscosa extract at 250 mg/kg reduced ALAT to 65.48
U/L, suggesting effective hepatoprotection, while the 500 mg/kg dose reached 89.51 U/L, indicating a moderate
effect.

Average ALAT Levels i Treated and Control Rats
After 5 Days of Treatment
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ALAT Levels

Nature of the groups
Figure no6 : ALAT Levels in Rats After Hemorrhoid Induction and Treatment

IV. Discussion

This study highlights that the hydroalcoholic extract of Cleome viscosa L. (CV) possesses significant
phytochemical diversity, with high levels of flavonoids (54.7 mg QE/g) and total polyphenols (289.6 mg
GAE/g) (Table no3). These classes of metabolites are well known for their antioxidant and anti-inflammatory
activities, as demonstrated by the extract’s ability to scavenge free radicals in the DPPH assay, with an IC of
0.287 mg/mL (figure nol). These findings are consistent with previous studies on this species: Senthamilselvi et
al. (2012) and other authors have shown that various molecules isolated from C. viscosa exhibit significant in
vivo anti-inflammatory activity through inhibition of induced edema and free radical scavenging #2*.
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At the hematological and biochemical levels, treatment of hemorrhoid-induced rats with C. viscosa at
250 mg/kg was associated with a significant improvement in serum protein concentrations, suggesting
restoration of physiological status disrupted by inflammation (figure no2) (p < 0.05). This effect is likely related
to the reduction of tissue and metabolic damage through the combined antioxidant and anti-inflammatory action
of the bioactive compounds®. Indeed, recovery of serum proteins is a recognized marker of resolution of
systemic inflammation and cellular damage®. Similarly, studies on polyphenol-rich extracts indicate that these
compounds can protect plasma proteins from oxidative stress-induced damage, thereby reducing protein loss or
denaturation associated with inflammation®-'.

Regarding liver function, administration of CV at 250 mg/kg markedly decreased hepatic injury
enzymes (ASAT, ALAT), suggesting hepatoprotective effects. These results align with previous studies
showing that C. viscosa extracts reduce serum transaminases and attenuate histological alterations in the liver in
CCl, induced hepatotoxicity models, comparable to the protective effects of standard agents such as
silymarin'*.

The reduction in the recto-anal coefficient (RAC) observed with C. viscosa further supports a
functional anti-inflammatory effect, likely mediated by inhibition of the pro-inflammatory mediator cascade
through flavonoids, polyphenols, and other metabolite classes present (figure no4). This finding has not
previously been reported for this plant.

Overall, the data converge toward a versatile pharmacological profile for Cleome viscosa,
characterized by antioxidant, anti-inflammatory, hepatoprotective effects, and potential modulation of
hematological parameters. This justifies its successful exploration as a phytotherapeutic agent in complex
inflammatory conditions such as hemorrhoids.

V. Conclusion
This study demonstrates that the hydroalcoholic extract of Cleome viscosa, rich in secondary
metabolites, possesses significant antioxidant, anti-inflammatory, and hepatoprotective properties. The
250 mg/kg dose appears optimal, improving erythrocyte sedimentation rate, serum proteins, and recto-anal
coefficient, while reducing hepatic enzymes (ASAT, ALAT). These results confirm the therapeutic potential of
Cleome viscosa as an effective natural alternative for managing hemorrhoids and protecting liver function.

Conflicts of Interest
The authors declare no conflicts of interest.

Acknowledgments
We thank the University of Technical Sciences, Engineering and Mathematics (UNSTIM) for financial support.

References

[1]. Liang Y, Ren T, Li R, Yu Z, Wang Y, Zhang X, Qin Z, Li J, Hu J, Luo C. Natural Products With Potential Effects On
Hemorrhoids: A Review. Molecules. 2024 Jun 5;29(11):2673. Doi:10.3390/Molecules29112673. PMID:38893547;
PMCID:PMC11173953.

[2]. Pantalos G, Vaou N, Papachristidou S, Stavropoulou E, Tsigalou C, Voidarou C, Bezirtzoglou E. Antioxidant And Anti-
Inflammatory Phytochemicals For The Treatment Of Inflammatory Bowel Disease: A Systematic Review. Appl Sci.
2024;14(5):2177.

Doi:10.3390/App14052177.

[31]. Ghlichloo I, Gerriets V. Nonsteroidal Anti-Inflammatory Drugs (Nsaids). Statpearls. 2025. PMID:31613522.

[4]. British National Formulary (BNF), National Institute For Health And Care Excellence (NICE). Non-Steroidal Anti-Inflammatory
Drugs. 2022.

[51. Pacheco-Hernandez B, Ayora-Talavera T, Cano-Sosa J, Noriega LG, Pacheco-Lopez NA, Vargas-Morales JM, Medina-Vera 1,
Guevara-Cruz M, Chim-Aké R, Gutiérrez-Solis AL, Lugo R, Avila-Nava A. Antioxidant And Anti-Inflammatory Effects Of
Traditional Medicinal Plants For Urolithiasis: A Scoping Review. Plants. 2025;14(13):2032. Doi:10.3390/Plants14132032.

[6]. Sahoo DK, Heilmann RM, Paital B, Patel A, Yadav VK, Wong D, Jergens AE. Oxidative Stress, Hormones, And Effects Of
Natural Antioxidants On Intestinal Inflammation In Inflammatory Bowel Disease. Front Endocrinol (Lausanne). 2023 Aug
28;14:1217165. Doi:10.3389/Fendo.2023.1217165. PMID:37701897; PMCID:PMC10493311.

[71. Rosero S, Del Pozo F, Simbafia W, Alvarez M, Quinteros MF, Carrillo W, Morales D. Polyphenols And Flavonoids Composition,
Anti-Inflammatory And Antioxidant Properties Of Andean Baccharis Macrantha Extracts. Plants. 2022;11(12):1555.
Doi:10.3390/Plants11121555.

[8]. Diaz P, Jeong SC, Lee S, Khoo C, Koyyalamudi SR. Antioxidant And Anti-Inflammatory Activities Of Selected Medicinal Plants
And Fungi Containing Phenolic And Flavonoid Compounds. Chin Med. 2012;7(1):26.

Doi:10.1186/1749-8546-7-26. PMID:23176585; PMCID:PMC3577437.

[91. Kagambega W, Belem H, Meda RN, Koama BK, Drabo AF, Kabore J, Traore A, Ouédraogo GA, Benedec D, Hanganu D, Vlase L,
Vlase AM, Vostinaru O, Mogosan C, Oniga 1. Polyphenolic Profile, Anti-Inflammatory And Anti-Nociceptive Activities Of Some
African  Medicinal  Plants.  Plants  (Basel).  2022;11(10):1377.  Doi:10.3390/Plants11101377.  PMID:35631802;
PMCID:PMC9147499.

[10]. Roy A, Khan A, Ahmad I, Alghamdi S, Rajab BS, Babalghith AO, Alshahrani MY, Islam S, Islam MR. Flavonoids: A Bioactive
Compound From Medicinal Plants And Its Therapeutic Applications. Biomed Res Int. 2022;2022:5445291.
Doi:10.1155/2022/5445291. PMID:35707379; PMCID:PMC9192232.

DOI: 10.9790/5736-1904010110 www.iosrjournals.org 9 |Page




Phytochemical Characterization, Antioxidant And Antihemorrhoidal Activities Of Hydroethanolic......

[11].
[12].
[13].
[14].
[15].
[16].
[17].
[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].
[26].
[27].

[28].

[29].

[30].

[31].

[32].

[33].

Bas TG. Dietary Polyphenols (Flavonoids) Derived From Plants For Use In Therapeutic Health: Antioxidant Performance, ROS,
Molecular Mechanisms, And Bioavailability Limitations. Int J Mol Sci. 2026;27(3):1404. Doi:10.3390/Ijms27031404.

Mali RG. Cleome Viscosa (Wild Mustard): A Review On Ethnobotany, Phytochemistry, And Pharmacology. Pharm Biol.
2010;48(1):105-112. Doi:10.3109/13880200903114209. PMID:20645764.

Opara CO, Usman K. Evaluation Of The Analgesic And Antipyretic Properties Of African Cleome Viscosa. Int J Basic Clin
Pharmacol. 2018;7(7):1220-1225. Doi:10.18203/2319-2003.1jbcp20182668.

Gupta PC, Rao CV, Sharma N. Protective Effect Of Standardized Extract Of Cleome Viscosa Against Experimentally Induced
Gastric Lesions In The Rat. Pharm Biol. 2013;51(5):595-600. Doi:10.3109/13880209.2012.753918. PMID:23350708.

Upadhyay A, Chattopadhyay P, Goyary D, Mazumder PM, Veer V. Topical Application Of Cleome Viscosa Increases The
Expression Of Basic Fibroblast Growth Factor And Type III Collagen In Rat Cutaneous Wound. Biomed Res Int.
2014;2014:680879. Doi:10.1155/2014/680879. PMID:24864253; PMCID:PMC4016850.

Sakirigui A, Yayi Ladékan E, Fagbohoun L, Chabi Sika K, Assogba F, Gbenou JD. Comparative Phytochemical Analysis And
Antimicrobial Activity Of Extracts Of Seed And Leaf Of Persea Americana Mill. Acad J Med Plants. 2020;8(5):58-63.
Doi:10.15413/Ajmp.2020.0114.

Sakirigui A, Yovo F, Chabi Sika K, Ezin C, Yayi Ladékan E, Gbénou JD. Influence Of Heat Treatment On The Extraction,
Phytochemical Composition And Antimicrobial Activity Of Syzygium Aromaticum Extracts Alone And In Combination. IOSR J
Appl Chem. 2025;18(5):1-7. Doi:10.9790/5736-1805010107.

Houghton DJP, Raman A. Laboratory Handbook For The Fractionation Of Natural Extracts. London: Chapman And Hall; 1998.
Harborne JB. Textbook Of Phytochemical Methods: A Guide To Modern Techniques Of Plant Analysis. Sth Ed. London: Chapman
And Hall; 1998.

Fagbohoun L. Etude Chimique De Colorants Naturels Et Matériaux Résineux Traditionnels Au Bénin Dans Le Domaine Artisanal.
These. Université d’Abomey-Calavi; 2014.

Brand-Williams W, Cuvelier ME, Berset C. Use Of A Free Radical Method To Evaluate Antioxidant Activity. LWT Food Sci
Technol. 1995;28(1):25-30.

Sulistiarini R, Puranti A, Prabowo WC. Phytochemicals And Anti-Hemorrhoidal Activities Of Tapak Liman (Elephantopus Scaber)
Leaves. JABET. 2023;6:436. Doi:10.5455/Jabet.2023.D139.

Dhaswadikar SR, Parmar KM, Kamble SK, Kathuria I, Dhobi M, Birajdar A, Prasad SK, Itankar PR. Anti-Hemorrhoidal Potential
Of Standardized Leaf Extract Of Dolichandrone Falcata. Phytomed Plus. 2022;2:100172. Doi:10.1016/J.Phyplu.2021.100172.
OECD. Test No. 407: Repeated Dose 28-Day Oral Toxicity Study In Rodents. OECD Guidelines For The Testing Of Chemicals,
Section 4. Paris: OECD Publishing; 2025.

Senthamilselvi MM, Kesavan D, Sulochana N. Anti-Inflammatory And Antimicrobial Flavone Glycoside From Cleome Viscosa
Flowers. Org Med Chem Lett. 2012;2:19. Doi:10.1186/2191-2858-2-19.

Suresh Y, Rajasekar G, Lavanya T, Et Al. Antioxidant And Antidiabetic Properties Of Isolated Fractions From Methanolic Extract
Derived From The Whole Plant Of Cleome Viscosa L. Future J Pharm Sci. 2020;6:103. Doi:10.1186/S43094-020-00122-1.
Elufioye TO, Onoja JO. Antioxidant Capacity And Phenolic Content Of Methanolic Extract Of Cleome Viscosa L. Whole Plant
And Its Derived Fractions. Eur J Med Plants. 2016;11(1):1-9. Doi:10.9734/EJMP/2016/21668.

Chand J, Panda SR, Jain S, Murty USN, Das AM, Kumar GJ, Naidu VGM. Phytochemistry And Polypharmacology Of Cleome
Species: A Comprehensive Ethnopharmacological Review Of Medicinal Plants. J Ethnopharmacol. 2022;282:114600.
Doi:10.1016/J.Jep.2021.114600. PMID:34487845.

Sheinenzon A, Shehadeh M, Michelis R, Shaoul E, Ronen O. Serum Albumin Levels And Inflammation. Int J Biol Macromol.
2021;184:857-862. Doi:10.1016/J.1jbiomac.2021.06.140. PMID:34181998.

Khan RA, Khan MR, Sahreen S. Ccl4-Induced Hepatotoxicity: Protective Effect Of Rutin On P53, CYP2E1 And Antioxidative
Status In Rat. BMC Complement Altern Med. 2012;12:178. Doi:10.1186/1472-6882-12-178. PMID:23043521;
PMCID:PMC3519517.

Ayza MA, Zewdie KA, Yigzaw EF, Ayele SG, Tesfaye BA, Tafere GG, Abrha MG. Potential Protective Effects Of Antioxidants
Against Cyclophosphamide-Induced Nephrotoxicity. Int J Nephrol. 2022;2022:5096825.

Doi:10.1155/2022/5096825. PMID:35469319; PMCID:PMC9034963.

Yadav NP, Chanda D, Chattopadhyay SK, Et Al. Hepatoprotective Effects And Safety Evaluation Of Coumarinolignoids From
Cleome Viscosa Seeds. Indian J Pharm Sci. 2010;72(6):759-765.

Nguyen TP, Tran CL, Vuong CH, Et Al. Flavonoids With Hepatoprotective Activity From The Leaves Of Cleome Viscosa L. Nat
Prod Res. 2017;31(22):2587-2592.

DOI: 10.9790/5736-1904010110 www.iosrjournals.org 10 |Page



