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Abstract ‘ Original Research

Fever is acommon clinical manifestation of infections, inflammatory conditions and other ill health conditions. Synthetic
antipyretic agents are effective, but its adverse effects necessitate the search for safer plant-derived based alternatives.
Laportea aestuans has been traditionally used to reduce fever and other related ailments, but its scientific validation is
limited. The research objectives include the evaluation of antipyretic property of ethanol leaf extracts of Laportea
aestuans in animal models and identification of bioactive phytochemicals. Ethanol extraction was performed on
Iyophilized leaves of L. aestuans. Qualitative phytochemical screening was conducted using Trease and Evans Method
(2002). Acute toxicity assessment was performed using Lorke’s Method (1983). Brewer’s yeast-induced pyrexia and
Amphetamine-induced pyrexia in animal models were tools used to evaluate antipyretic property. Aspirin (10 mg/kg)
served as the standard drug (positive control) and Distilled water (10 ml/kg) served as the negative control. The leaf
extracts was administered orally at the doses of 100, 200 and 400mg/kg at the treated groups (Group 3 to 5) of Swiss
mice. Rectal temperature was recorded at baseline and at 1, 2, 3, 4, 5 and 24 hours post-treatment. Statistical analysis
was performed using one-way ANOVA and mean * standard deviation (SD), the result was considered significant at P-
value < 0.05. Bioactive phytochemicals screening indicated qualitative presence of alkaloids, flavonoids, tannins,
saponins, terpenoids, steroids and phenolic compounds. The ethanol leaf extracts significantly (p<0.05) reduced yeast-
induced pyrexia and amphetamine-induced pyrexia in a dose-dependent manner. At 400 mg/kg, the extracts produced a
comparable effect to aspirin. Ethanol leaf extracts of L. aestuans possesses significant antipyretic property, which is
relative to bioactive phytochemicals. These results validated its use in African traditional medicine and as a novel plant-
derived antipyretic agent.
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Introduction prostaglandin E2 (PGE:) synthesis in the
hypothalamus (Alagba, et al., 2025). Fever is a
febrile response component of complex physiologic
reactions of disease associated with cytokine-
mediated, activation of numerous physiologic

Fever is a systemic response to infection,
inflammation or other disease conditions,
characterized by an elevation in body temperature
due to the release of pyrogens and subsequent
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endocrinologic  and  immunologic  systems
(Ahmadiani et al., 2018). The elevation of core
temperature during fever can be differentiated from
the uncontrolled increase in temperature that occurs
during hyperthermia in which pyrogenic cytokines
are not directly related against which conventional
antipyretics are ineffective (Kunanusorn, et al.,
2019). Antipyretics are associated with the inhibition
of fever related cytokine-mediated rise in core
temperature though do not affect body temperature
in febrile state (Kunanusorn et al., 2019). While
antipyretics such as aspirin and other NSAIDs are
widely used, they are associated with side effects like
gastric  irritation, renal  dysfunction, and
hepatotoxicity.

Researchers have shown that whatever may be the
cause of fever, the physiological and biochemical
processes that contribute to the responses are
mediated by interleukin-1 (IL — 1). The thermal
effect of fever is as result of IL -1 and cerebral neuron
interactions (Soladoye, and Chukwuma, 2012). The
mediators of the interactions are still a mirage due to
the fact that circulating IL — 1 does not cross the
Blood Brain Barrier (Woreta, and Algahtani, 2014).
The early stage of this interaction involves the
synthesis of protein in the brain (Breivik, et al., 2018)
while the second stage involves prostanoid synthesis
(Ashidi, et al., 2015). Injection of prostaglandin
(PGE) into the cerebral ventricles of experimental
animal was observed in prompt hyperthermia.

The search for plant-derived based alternatives has
intensified, particularly those with ethnomedicinal
relevance. Laportea aestuans (Urticaceae) is an
herbaceous plant used in African folk medicine to
treat pain, fever, and inflammation. Despite
widespread of traditional use, scientific validation of
its antipyretic potential remains limited. This study
evaluated antipyretic property of ethanol leaf
extracts of L. aestuans using the Brewer’s yeast-
induced and amphetamine-induced pyrexia models
in mice, and explored the bioactive principles
responsible for it. The present research assessed the
effects of synthetic drugs in suppressing fever
compared with the use of medicinal plants in the
treatment of fever.

Materials and Research Methods

Plant Collection, Identification and
Authentication

The leaves of Laportea aestuans were collected from
NKkaliki, Ebonyi State and identified by an ethno-
botanist; from Department of Medicinal Plant and
Traditional Medicine, National Institute of
Pharmaceutical Research and  Development
(NIPRD), Abuja, and authenticated by Taxonomist
from the same institution. The approval was obtained
from Animal Research Ethics Committee (NAU-
AREC), Nnamdi Azikiwe University, Awka where
the research was carried out.

Preparation of Leaf Extracts of Laportea aestuans

Laportea aestuans leaves (Urticaceae: English;
white nettle or tropical nettle weed, Igbo; Ire nkita,
Hausa; Bulsum fage, Yoruba; Fiyafiya or Ofuefue)
were washed and air-dried for 14 days at ambient
temperature. The dried leaves were cut into small
sizes and blended to fine powder using electric
blender and sieved. The powdered leaves were cold
macerated in 90 % ethanol for 48 hours with
occasional shaking. The filtrate was then
concentrated to dryness by gentle heating over a
water bath set at a temperature (40°C) to obtain a
yield. The extracts were kept in a refrigerator (4°C.)
for the experiment.

Bioactive Phytochemical Screening

Bioactive phytochemical screening was carried out
on the lyophilized ethanol leaf extracts to identify
tannins, alkaloids, phenols, saponins, steroids,
terpenoids and flavonoids according to the standard
procedures (Harborne, 1998).

The working principle of bioactive constituents
screening is based on the various functional groups
which specifically interacts with particular reagent to
produce a qualitative visible changes like colour,
precipitate, or frothing formation.
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Selection and Preparation of the Experimental
Animals

Adult Wistar rats (180-200g), numbering 13 and 90
Swiss mice (16-18g) of both sexes were selected
from Animal house; Nnamdi Azikiwe University,
Awka and were used for the experiment. Animals
were housed in clean cages according to sexes in a
well-ventilated room with free access to food and
water. They were given access to familiarize with the
new environment, fed with pelletized animal mash
(Premier Feed Mills, Nigeria), and fasted overnight
before the experiment began. Organization for
Economic Cooperation and Development (OECD),
(2011), 425 guidelines for experimental animal and
Animal Research Ethics Committee (NAU-AREC),
Nnamdi Azikiwe University was followed.

Acute Toxicity Study

The investigation of the lethality effect (LDso) was
performed following Lorke’s method (1983). The
study was classified into two phases with 13 Wistar
rats of both male and female. In the first phase, the
animals were grouped into 3 (Group 1 —3), n=3 and
administered with leaf extracts orally at the doses
(10, 100 and 1000mg/kg) respectively. The rats were
physically observed for toxicity effects for up to 24
hours. In the absence of lethality effects, phase 2 was
introduced. The second phase involved 4 groups (n
=1) and were intra-gastrically administered leaf
extracts in exponentially increased doses (1600,
2900, and 5000mg/kg) respectively. The animals
were caged in similar conditions and observed for
toxicity and mortality up to 24 hours and then 72
hours for late toxicity effects.

Evaluation of Antipyretic Property
Brewer’s Yeast-induced Pyrexia Model
Induction of Pyrexia

Swiss mice, fasted overnight, and fever was induced
by subcutaneous injection of 20% aqueous

suspension of Brewer’s yeast (10 mL/kg) in the
dorsal region. Rectal temperature was measured
using a digital thermometer after 18 hours (Ramar et
al., 2022).

Administration of Leaf Extracts and
Temperature Measurement

From induction of pyrexia, Swiss mice with >0.5°C
rise in temperature were selected and divided into
five groups (n = 6):

Group I: Negative control (distilled water, 10 mL/kg)
Group II: Standard (Aspirin, 10 mg/kg)

Groups I11-V: Ethanol leaf extracts of L. aestuans
(100, 200, 400 mg/kg). Rectal temperatures were
recorded at 0, 1, 2, 3, 4, 5 and 24 hours post-
treatment.

Amphetamine-induced Hyperthermia

Male and female mice (16 - 18g) were allowed to fast
for 24 hours in clean water before the experiment
(Essien et al., 2015). The animals were grouped into
5 groups (n = 6). The mice with rectal temperature >
0.5°C increase were included and amphetamine (10
mg/kg) was administered through intra-peritoneal
route to induce hyperthermia, which developed after
0.5 h. The extracts was administered at the doses
(100, 200 and 400 mg/kg) to group 3 - 5 respectively.
Mice in group 2 (standard) was administered Aspirin
(10 mg/kg), orally and group 1 was given distilled
water (10 ml/kg) orally, as negative control. Rectal
temperature was measured at 0, 1, 2, 3, 4, 5 and 24
hours post treatment (Essien, et al., 2015).

Statistical Analysis

Results were expressed as mean * standard deviation
(SD). Statistical significance was determined using
one-way ANOVA and p- value < 0.05 was
considered significant.
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Results

Phytochemical Composition

Table 1. Bioactive Principles of Ethanol Leaf Extracts of Laportea aestuans

Phytochemical Methods

Observations Relative

Constituents Indicating  Positive | Presence
Test
Alkaloids Dragendroff’s reagent Orange spot +++
Wagner test Brownish-red +++
precipitate
Flavonoids Alkaline Test A yellow solution turns | ++

colourless with Dilute

+ Conc. H2SO4

HCI.
Shinoda’s test Pink coloration 4+
10% FeCI3 Test
Cardiac Glycosides Keller-Killani test A blue coloured | _
solution in acetic acid
layer
Phenols Ferric chloride test Deep blue coloration of | +++
Lead acetate test the spot bk
Saponins Frothing test Presence of froths +++
Tannins Braymer’s test Greenish grey | +++
10% NaOH test coloration  of the
solution
Terpenoids Salkowski’s test Reddish brown colour | ++
of the interface
Steroids Chloroform + Acetic acid | Greenish colour +

(+ = present; ++ = moderate; +++ = abundant; — = absent)

The extracts contained alkaloids, flavonoids, tannins,
steroids, terpenoids, saponins, and phenolic
compounds, indicating the presence of active
principles with potential antipyretic properties as
shown in Table 1 above.

Antipyretic Activity

The ethanol extract significantly reduced rectal
temperature in yeast-induced febrile rats in a dose-
dependent manner. Maximum reduction was
observed at 400 mg/kg after 3—4 hours.
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Table 2: The Effects of Ethanol Leaf Extracts on Brewer’s yeast Induced Pyrexia on Mice Rectal
Temperature.n =6

Time Group(s) Dose (mg/kg) Mean Temp (°C) P-value

OH Aspirin 10 35.50 0.05035

OH EtOH 200 35.57 0.00062

1-5H  All groups All the doses  35.15-36.80 < 0.00001

24H  Aspirin 10 37.46 0.00417

24H EtOH 100 37.52 0.00194

24H EtOH 400 37.61 0.09506
The result of the activity of the ethanol leaf extracts effect. At 24 H, the effect of EtOH, 200 mg/kg was
against Brewer’s yeast induced pyrexia is shown on not statistically significant (p =~ 0.095), while the
Table 2 above. From 1 H to 5 H, all treatments other groups still maintained significant differences.
(Aspirin and EtOH extracts at 100400 mg/kg) EtOH, 400 mg/kg showed the most consistent and
significantly reduced body temperature compared to strongest effect, comparable to or better than aspirin.

control (p < 0.00001), indicating a strong antipyretic

Table 3: The Effects of Ethanol Leaf Extracts on Amphetamine - Induced Pyrexia on Mice Rectal

Temperature n==6
Time Group(s) Dose (mg/kg) Mean Temp (°C)+SD P-value
OH Aspirin 10 35.36%0,02 0.1758
OH EtOH 100 35.36%0.06 0.2023
OH EtOH 200 35.34+0,08 0.1263
OH EtOH 400 35,34+0.04 0.1133
1-5H Allgroups Allthedoses 35.07-36,76 <0.0001
24 H  Aspirin 10 37.46%0,13 0,00417
24H EtOH 100 37,52+0,06 0,00194
24H EtOH 200 37,61+0.07 0,09506
24H EtOH 400 37.36+0.08 <0,0001
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The antipyretic effect of the ethanol leaf extracts on
amphetamine induced pyrexia is shown on Table 3
above. At baseline (0 H), all groups were statistically
similar (no significant difference). From 1 Hto 5 H,
all treatment groups (aspirin and EtOH extracts)
significantly reduced body temperature compared to
control (p < 0.0001), confirming strong antipyretic
activity. At 24 H; Aspirin and EtOH 100 and 400
mg/kg maintained significant effects while EtOH
200 mg/kg showed no significant difference (p =
0.095).

Discussion

The ethanol extract of Laportea aestuans leaves
exhibited significant antipyretic activity in rats with
yeast-induced and amphetamine-induced pyrexia.
Brewer’s yeast and amphetamine cause a rise in body
temperature by increasing cytokine levels (IL-1,
TNF-0) and prostaglandin E2 synthesis (Agbafor et
al., 2017). The extracts likely exert its effect through
inhibition of PGE: production or modulation of
cytokine pathways (Alagba, et al., 2025)

Phytochemicals such as flavonoids and alkaloids are
known to possess anti-inflammatory and antipyretic
properties (Essien, et al.,, 2015). The observed
activity is attributed to the synergistic effects of these
compounds. The extract’s performance was
comparable to aspirin at 400 mg/kg, indicating a
strong antipyretic potential. These results are
consistent with traditional claims and similar
findings in other Urticaceae family plants (Holstege,
etal., 2012).

Conclusion

Ethanol leaf extract of Laportea aestuans
significantly reduced fever in an animal model,
supporting its traditional use in managing febrile
conditions. The antipyretic effect is linked to its
flavonoid and alkaloid content. Further studies are
recommended to isolate active compounds and
investigate mechanisms of action.

Acknowledgements

The authors acknowledge the support of the
Department of Pharmacology and Therapeutics,
Nnamdi Azikiwe University, Awka, Nigeria, and the
technical assistance of Dr. Nwafor and other
technical staff of Department of Pharmacology and
Therapeutics.

REFERENCES

Adama, W. C. (2021). Identification of
phytochemical constituents in botanical extracts by

combined high-performance liquid
chromatographic-diode array detection, mass
spectrometric techniques. Journal of

Chromatography A, 560, 103-122.

Adeneye, A. A. (2014). Subchronic and chronic
toxicities of African medicinal plants. In
Toxicological survey of African medicinal plants
(Vol. 41, pp. 99-133). Elsevier.

Agbafor, K. N., Alagba, E. E., Dasofunjo, K., Asuk,
A.A., & Ugwu, M. N. (2017). Superoxide dismutase
and catalase activity in albino rats treated with
aqueous extract of fresh leaves of Corchorus
olitorius. IDOSR Journal of Experimental Sciences,
2(1), 33-41.

Ahmadiani, A. N., Hosseiny, J. A., Semnanian, S.
M., Javan, M. A., Saeedi, F. M., Kamalinejad, M. E.,
& Serami, S. M. (2018). Anti-nociceptive and anti-
inflammatory effects of Elaeagnus angustifolia fruit
extract. Journal of Ethnopharmacology, 72(1-2),
287-292.

Akinyemi, K. O., Oladapo, O., Okwara, C. E., Ibe,
C. C., & Fasure, K. A. (2015). Screening of crude
extracts of six medicinal plants used in South-West
Nigerian unorthodox medicine for anti-methicillin
resistant Staphylococcus aureus activity. BMC
Complementary and Alternative Medicine, 5, Article
6.

Akomas, S. C., & ljioma, S. N. (2015). Beta-
adrenergic activity of Laportea aestuans leaves
extract on the smooth muscles of the rabbit jejunum.
Journal of Veterinary and Applied Sciences, 5, 30—
35.

ISA Journal of Medical Sciences (ISAJIMS) | Published by ISA Publisher




ISA Journal of Medical Sciences (ISAJMS) | ISSN: 3049-1746 | Volume 3 | Issue 5 | 2026

Akuodor, G. C., Essien, A. D., David-Oku, E.,
Chilaka, K. C., Akpan, J. L., Ezeokpo, B., &
Ezeonwumelu, J. O. (2013). Gastroprotective effect
of the aqueous leaf extract of Guiera senegalensis in
albino rats. Asian Pacific Journal of Tropical

Medicine, 6(10), T71-775.
https://doi.org/10.1016/S1995-7645(13)60136-4
Alagba, E. E., Chilaka, K. C., Imakwu, I. I., &

lloegbunam, R. O. (2025). Evaluation of active
principles of ethanol leaf extracts of Laportea
aestuans for analgesic property in animal models.
GAS Journal of Clinical Medicine and Medical
Research, 2(6), 27-35.
https://doi.org/10.5281/zenodo.16253359

Albuquerque, U. P. (2016). Re-examining
hypotheses concerning the use and knowledge of
medicinal plants: A study in the Caatinga vegetation
of NE Brazil. Journal of Ethnobiology and
Ethnomedicine, 2, Article 30.

Alencar, N. L., Santoro, F. R., & Albuquerque, U. P.
(2014). What is the role of exotic medicinal plants in
local medical systems? A study from the perspective
of utilitarian redundancy. Brazilian Journal of
Pharmacognosy, 24(5), 506-515.

Alka, R., Shukla, K., Jitender, S. L., & Geeta, D.
(2023). Qualitative phytochemical screening of
medicinal plants using different solvent extracts.
Oriental Journal of Chemistry, 39(3), 621-626.

Ani, E., Ofodile, L. N., Nwakanma, N. M. C., Saanu,
A., Ayodeji, A. A., Emeronye, I. G., Balogun, R. I.,
& Ikutegbe, G. (2023). Intraspecific relationships
and biochemical composition of Laportea aestuans
(L.) Chew, Sida rhombifolia L. and Commelina
virginica L. in Lagos State. Iragi Journal of Science,
64(4), 1601-1610.

Asad Ullah, Munir, S., Badshah, S. L., Khan, N.,
Ghani, L., Poulson, B. G., Emwas, A-H.,, &
Jaremko, M. (2020). Important flavonoids and their
role as a therapeutic agent. Molecules, 25(22),
Acrticle 5243.

Asensi-Fabado, M. A., & Munné-Bosch, S. (2012).
Vitamins in plants: Occurrence, biosynthesis and
antioxidant function. Trends in Plant Science,
15(10), 582-592.

Ashidi, J. S., & Lawal, O. 1. (2017). Analgesic and
anti-inflammatory potential of the ethanol extract of
leaves of Laportea aestuans (L.) Chew in albino
Wistar rats. African Journal of Science & Nature, 5,
42-49.

Ashidi, J. S., Ojetola, O. J., Aziba, P. I., & Ajaiyeoba,
E. O. (2015). Analgesic and anti-inflammatory
effects of the ethanol extract of Elytraria marginata
Vahl (whole plant) in Wistar rats. Journal of
Pharmacognosy and Phytotherapy, 7(7), 126-131.

Azwanida, N. N. (2015). A review on the extraction
methods use in medicinal plants, principle, strength
and limitation. Medicinal & Aromatic Plants, 4(3),
Article 196.

Bei, W., Lujin, W., Jing, C., Lingli, D., Chen, C.,
Zheng, W., Jiong, H., Ingrid, F., & Dao, W. W.
(2021). Metabolism pathways of arachidonic acids:
Mechanisms and potential therapeutic targets. Signal
Transduction and Targeted Therapy, 6(1), Article
69.

Belay, B., Belachew, B., & Habitamu, D. (2016).
Review on application and management of medicinal
plants for the livelihood of the local community.
Journal  of Resources Development and
Management, 22, 33—-39.

Botelho, A. F. M., Pierezan, F., Soto-Blanco, B., &
Melo, M. M. (2019). A review of cardiac glycosides:
Structure, toxicokinetics, clinical signs, diagnosis
and antineoplastic potential. Toxicon, 158, 63-68.

Breivik, H. A., Borchgrevink, P. C., Allen, S. M.,
Rosseland, L. A., Romundstad, L. S., Hals, E. K.,
Kvarstein, G. A., & Stubhaug, A. A. (2018).
Assessment of pain. British Journal of Anaesthesia,
101(1), 17-24.

Cadenas, E., & Davies, K. J. A. (2015).
Mitochondrial free radical generation, oxidative
stress, and aging. Free Radical Biology and
Medicine, 29(3-4), 222-230.

Cai, Z, Lee, F. S. C.,, Wang, X. R,, & Yu, W. J.
(2012). A capsule review of recent studies on the
application of mass spectrometry in the analysis of
Chinese medicinal herbs. Journal of Mass
Spectrometry, 37(10), 1013-1024.

ISA Journal of Medical Sciences (ISAJIMS) | Published by ISA Publisher




ISA Journal of Medical Sciences (ISAJMS) | ISSN: 3049-1746 | Volume 3 | Issue 5 | 2026

Catarino, M., Silva, A., & Cardoso, S. (2017).
Fucaceae: A source of bioactive phlorotannins.
International Journal of Molecular Sciences, 18(6),
Avrticle 1327.

Chanda, S. V., Parekh, J., & Karathia, N. (2016).
Evaluation  of antibacterial  activity and
phytochemical analysis of Bauhinia variegata L.
bark. African Journal of Biomedical Research, 9(1),
53-56.

Chandra, S., George, B. P., Bello, I., Umeokoli, B.
O., Dominik, F., Bernd, S., Matthias, H., Cristian, P.,
& Marcelo, O. O. (2020). Inhibition of protein
denaturation as a mechanism of anti-inflammatory
action of medicinal plant extracts. Journal of
Traditional and Complementary Medicine, 10(4),
335-341.

Cohall, D., & Carrington, S. (2012). A comparison
of the chemical constituents of Barbadian medicinal
plants within their respective plant families with
established drug compounds and phytochemicals
used to treat communicable and non-communicable
diseases. West Indian Medical Journal, 61(1), 17—
27.

Cosa, P., Vlietinck, A. J., Berghe, D. V., & Maes, L.
(2016). Anti-infective potential of natural products:
How to develop a stronger in vitro 'proof-of-concept'.
Journal of Ethnopharmacology, 106(3), 290-302.

Cunha, I. B. S., Sawaya, A. C. H. F., Caetano, F. M.,
Shimizu, M. T., Marcucci, M. C., Drezza, F. T,
Povia, G. S., & Carvalho, P. O. (2014). Factors that
influence the yield and composition of Brazilian
propolis extracts. Journal of the Brazilian Chemical
Society, 15(6), 964-970.

Czapski, G. A., Szyputa, W., Kudlik, M., Wilenska,
B., Kania, M., & Danikiewicz, W. (2014).
Assessment of antioxidative activity of alkaloids
from Huperzia selago and Diphasiastrum
complanatum using in vitro systems. Folia
Neuropathologica, 52(4), 394-406.

Dahiru, D., Onubiyi, J. A., & Umaru, H. A. (2016).
Phytochemical screening and anti-ulcerogenic effect
of Moringa oleifera aqueous leaf extract. African
Journal of Traditional, Complementary and
Alternative Medicines, 3(3), 70-75.

Dewanjee, S., Gangopadhyay, M., Bhattacharya, N.,
Khanra, R., & Dua, T. K. (2015). Bioautography and
its scope in the field of natural product chemistry.
Journal of Pharmaceutical Analysis, 5(2), 75-84.

Dongmo, A. B., Kamanyi, A., Anchang, M. S.,
Wagner, H., Chungag-AnyeNKkeh, B., Nguelefack, T.
B., & Nole, T. (2011). Anti-inflammatory and
analgesic properties of the stem bark extracts of
Erythrophleum  suaveolens  (Caesalpiniaceae),
Guillemin & Perrottet. Journal of
Ethnopharmacology, 7(2), 137-141.

Duraipandiyan, V., Ayyanar, M., & Ignacimuthu, S.
(2016).  Antimicrobial  activity of  some
ethnomedicinal plants used by Paliyar tribe from
Tamil Nadu, India. BMC Complementary and
Alternative Medicine, 6, Article 35.

Edeoga, H. O., Okwu, D. E., & Mbaebie, B. O.
(2015). Phytochemical constituents of some
Nigerian medicinal plants. African Journal of
Biotechnology, 4(7), 685-688.

Essien, A. D., Akuodor, G. C., Edidara, A. E., Asika,
E. C., Chilaka, K. C., & Nwadum, S. K. (2015).
Evaluation of antipyretic potentials of the ethanolic
leaf extract of Salacia lehmbachii Loes. Asian
Journal of Medical Sciences, 7(2), 22-25.
https://doi.org/10.19026/ajms.7.5175

Essiett, U. A., Edet, N. I, & Bala, D. N. (2011).
Phytochemical and physicochemical analysis of the
leaves of Laportea aestuans (Linn.) Chew and
Laportea ovalifolia (Schumach) Chew (male and
female). Asian Journal of Plant Science and
Research, 1(2), 35-42.

Fabricant, D. S., & Farnsworth, N. R. (2011). The
value of plants used in traditional medicine for drug
discovery. Environmental Health Perspectives,
109(Suppl 1), 69-75.

Ferrero, M. L., Nielsen, O. H., Andersen, P. S., &
Girardin, S. E. (2017). Chronic inflammation:
Importance of NOD2 and NALP3 in interleukin-1-
beta generation. Clinical &  Experimental
Immunology, 147(2), 227-235.

Focho, D., Ndam, W., & Fonge, B. (2019).
Medicinal plants of Aguambu-Bamumbu in the
Lebialem highlands, southwest province of

ISA Journal of Medical Sciences (ISAJIMS) | Published by ISA Publisher




ISA Journal of Medical Sciences (ISAJMS) | ISSN: 3049-1746 | Volume 3 | Issue 5 | 2026

Cameroon. African Journal of Pharmacy and
Pharmacology, 3(1), 1-13.

Ford, J., & Gaoue, O. G. (2017). Alkaloid-poor plant
families, Poaceae and Cyperaceae, are overutilized
for medicine in Hawaiian pharmacopoeia. Economic
Botany, 71(2), 123-132.

Frédérich, M., Jacquier, M. J., Thépenier, P., De-
Mol, P., Tits, M., & Philippe, G. (2012). Anti-
plasmodial activity of alkaloids from various
Strychnos species. Journal of Natural Products,
65(10), 1381-1386.

Fredotovié, Z., Soldo, B., gprung, M., Marijanovié,
Z., Jerkovi¢, 1., & Puizina, J. (2020). Comparison of
organosulfur and amino acid composition between
triploid onion Allium cornutum Clementi ex Visiani,
1842, and common onion Allium cepa L. and
evidences for antiproliferative activity of their
extracts. Plants, 9(1), Article 98.

Gaoue, O. G., Coe, M. A., Bond, M., Hart, G,,
Seyler, B. C., & McMillen, H. (2017). Theories and
major hypotheses in ethnobotany. Economic Botany,
71(3), 269-287.

Ge, Y., Liu, P, Yang, R., Zhang, L., Chen, H., &
Camara, I. (2015). Insecticidal constituents and
activity of alkaloids from Cynanchum mongolicum.
Molecules, 20(10), 17483-17492.

Ghadirkhomi, A., Safaeian, L., Zolfaghari, B.,
Ghazvini, M. R. A., & Rezaeli, P. (2016). Evaluation
of acute and subacute toxicity of Pinus eldarica bark
extract in Wistar rats. Avicenna Journal of
Phytomedicine, 6(6), 558-560.

Ghate, N. B., Chaudhuri, D., & Mandal, N. (2013).
In vitro antioxidant and free radical scavenging
assessment of Tinospora cordifolia stem with DNA
protective potential. International Journal of
Pharmaceutical and Biological Sciences, 4(2), 373—
388.

Gongalves, P. H. S., Albuquerque, U. P., &
Medeiros, P. M. (2016). The most commonly
available woody plant species are the most useful for
human populations: A meta-analysis. Ecological
Applications, 26(7), 2238-2253.

Gregory, N. S., Harris, A. L., Robinson, C. R,

Dougherty, P. M., Fuchs, P. N., & Sluka, K. A.
(2013). An overview of animal models of pain:
Disease models and outcome measures. The Journal
of Pain, 14(11), 1255-1282.
https://doi.org/10.1016/j.jpain.2013.06.008

Hamburger, M. O., & Cordell, G. A. (2018). A direct
bioautographic TLC assay for compounds
possessing antibacterial activity. Journal of Natural
Products, 50(1), 19-22.

Hazra, K. M., Roy, R. N., Sen, S. K., & Laska, S.
(2017). Isolation of antibacterial pentahydroxy
flavones from the seeds of Mimusops elengi Linn.
African Journal of Biotechnology, 6(12), 1446
1449.

He, X. G. (2011). On-line identification of
phytochemical constituents in botanical extracts by

combined high-performance liquid
chromatographic-diode array detection mass
spectrometric techniques. Journal of

Chromatography A, 880(1-2), 203-232.

Holstege, D. M., Seiber, J. N., & Galey, F. D. (2012).
Rapid multiresidue screen for alkaloids in plant
material and biological samples. Journal of
Agricultural and Food Chemistry, 43(3), 691-699.

Homans, A. L., & Fuchs, A. (2017). Direct
bioautography on thin-layer chromatograms as a
method for detecting fungitoxic substances. Journal
of Chromatography A, 51, 327-329.

Hugo, R. A., Dominik, F., Bernd, S., Matthias, H.,
Cristian, P., & Marcelo, O. O. (2018). Drimane
sesquiterpenoids noncompetitively inhibit human
a4P2 nicotinic acetylcholine receptors with higher

potency compared to human a3p4 and a7 subtypes.
Journal of Natural Products, 81(4), 811-817.

Huie, C. W. (2012). A review of modern sample-
preparation techniques for the extraction and
analysis of medicinal plants. Analytical and
Bioanalytical Chemistry, 373(1-2), 23-30.

Ighodaro, O. M., & Akinloye, O. A. (2017). Anti-
diabetic potential of Sapium ellipticum (Hochst) Pax
leaf extract in streptozotocin (STZ)-induced diabetic
Wistar rats. BMC Complementary and Alternative
Medicine, 17, Article 525.

ISA Journal of Medical Sciences (ISAJIMS) | Published by ISA Publisher




ISA Journal of Medical Sciences (ISAJMS) | ISSN: 3049-1746 | Volume 3 | Issue 5 | 2026

llodigwe, E. E., & Akah, P. A. (2009). Spathodea
campanulata: An experimental evaluation of the
analgesic and anti-inflammatory properties of a
traditional remedy. Asian Journal of Medical
Sciences, 1(2), 35-38.

Jamshidi-Kia, F., Lorigooini, Z., & Amini-Khoei, H.
(2018). Medicinal plants: Past history and future
perspective. Journal of Herbmed Pharmacology,
7(1), 1-7.

Jernigan, K. (2012). Plants with histories: The
changing ethnobotany of lquito speakers of the
Peruvian Amazon. Economic Botany, 66(1), 46-59.

Niaz, K. (Ed.). (2023). Application of natural
products in SARS-CoV-2 (2nd ed., pp. 26-30).
Academic Press.

Karou, D., Savadogo, A., Canini, A., Yameogo, S.,
Montesano, C., & Simpore, J. (2012). Antibacterial
activity of alkaloids from Sida acuta. African
Journal of Biotechnology, 4(12), 1452-1457.

Khan, J., Alexander, A., Ajazuddin, & Saraf, S.
(2013). Recent advances in phytophospholipid
complexation technique for improving
pharmacokinetic profile of plant active. Journal of
Controlled Release, 168(1), 50-60.

Khan, M. J., Ajazuddin, Vyas, A., & Singh, D.
(2014). Acute and chronic effect of Hibiscus rosa-
sinensis flower extract on anxiety induced
exploratory and locomotor activity in mice. Journal
of Plant Sciences, 6(2), 102-107.

Khurana, S., Anokwuru, C. P., Adeosun, A,
Holstege, D. M., Seiber, J. N., & Galey, F. D. (2020).
Lipoxygenase inhibition as a mechanism for anti-
inflammatory herbal agents. Biomedicine &
Pharmacotherapy, 130, Article 110517.

Kothari, D., Lee, W.-D., & Kim, S.-K. (2020).
Allium flavonols: Health benefits, molecular targets,
and bioavailability. Antioxidants, 9(9), 888-889.

Kumar, G. S., Jayaveera, K. N., Kumar, C. K. A,
Sanjay, U. P., Swamy, B. M. V., & Kumar, D. V. K.
(2010). Antimicrobial effects of Indian medicinal
plants against acne-inducing bacteria. Tropical
Journal of Pharmaceutical Research, 6(2), 717-723.

Kunanusorn, P., Teekachunhatean, S., Sangdee, C.,

& Panthong, A. (2019). Anti-nociceptive and anti-
inflammatory activities of a Chinese herbal recipe
(DJW) in animal models. International Journal of
Applied Research in Natural Products, 21(1), 1-8.

Laupattarakasem, P. A., Houghton, P. J., Hoult, J. R.,
& Itharat, A. O. (2013). An evaluation of the activity
related to inflammation of four plants used in
Thailand to treat arthritis.  Journal  of
Ethnopharmacology, 85(2-3), 207-215.

Mamun-Or-Rashid, Islam, A., Amran, M. S., &
Hossain, M. A. (2017). Evaluation of analgesic
activity by acetic acid induced writhing method of
crude extracts of Acacia nilotica. Scholars Academic
Journal of Pharmacy, 6(4), 126-138.

Marianna, V. S., Aline, L. X., Tamires, C. L., &
Damido, P. S. (2014). Antitumor activity of
monoterpenes found in essential oils. The Scientific
World Journal, 2014, Article 953451.

Marrelli, M. (2021). Medicinal plants. MDPI.

Marrelli, M., Amodeo, V., Statti, G., & Conforti, F.
(2018). Biological properties and bioactive
components of Allium cepa L.: Focus on potential
benefits in the treatment of obesity and related
comorbidities. Molecules, 24(1), 119-120.

Marrelli, M., Statti, G. A., & Conforti, F. (2020). A
review of biologically active natural products from
Mediterranean wild edible plants: Benefits in the
treatment of obesity and its related disorders.
Molecules, 25(3), Article 649.

Mickymaray, S. (2019). Efficacy and mechanism of
traditional ~medicinal plants and bioactive
compounds against clinically important pathogens.
Antibiotics, 8(4), Article 257.

Mun, F. Y., Yean, C. L., Chu,S. T, Siti, K. A., Nizar,
A. M., & Rusliza, B. (2018). General pathways of
pain sensation and the major neurotransmitters
involved in pain regulation. International Journal of
Molecular Sciences, 19(8), Article 2164.

0Ojo, O. A., Anokwuru, C. P., Chen, R., Abeer, Y. I.,
& Bashir, A. Y. (2023). In vitro anti-lipoxygenase
and antioxidant activities of Nigerian medicinal
plants. Scientific African, 20, 20-22.

Okereke, S. C., & Elekwa, 1. (2014). Studies on the

ISA Journal of Medical Sciences (ISAJIMS) | Published by ISA Publisher




ISA Journal of Medical Sciences (ISAJMS) | ISSN: 3049-1746 | Volume 3 | Issue 5 | 2026

in vitro antioxidant activity of Laportea aestuans leaf
extract. IOSR Journal of Environmental Science,
Toxicology and Food Technology, 8(1), 33-41.

Oloyede, G. K., & Ayanbadejo, O. E. (2014).
Phytochemical,  toxicity,  antimicrobial and
antioxidant screening of extracts obtained from
Laportea aestuans (Gaud). Journal of Medical
Sciences, 14(2), 51-59.

Onwukaeme, D. N., Ikuegbvweha, T. B., & Asonye,
C. C. (2017). Evaluation of phytochemical
constituents, antibacterial activities and effect of
exudates of Pycnanthus angolensis Warb
(Myristicaceae) on corneal ulcers in rabbits. Tropical
Journal of Pharmaceutical Research, 6(2), 725-730.

Organization for Economic Cooperation and
Development. (2011). OECD guidelines for testing
of chemicals: Acute oral toxicity in animals
(Guideline No. 423). OECD Publishing.

Panthong, A., Kanjanapothi, D., Taesotikul, T.,
Wongcome, T., & Reutrakul, V. (2013). Anti-
inflammatory and antipyretic  properties of
Clerodendrum petasites S. Moore. Journal of
Ethnopharmacology, 85(1), 151-156.

Parekh, J., & Chanda, S. V. (2010). In vitro
antimicrobial activity and phytochemical analysis of
some Indian medicinal plants. Turkish Journal of
Biology, 31(1), 53-58.

Patra, A. D., Jha, S. A., Murthy, N. M., Aher, V. A,
Aibhav, D. A., Chattopadhyay, P. S., Panigrahi, G.
A., & Roy, D. A. (2019). Anti-inflammatory and
antipyretic activities of Hygrophila spinosa T.
Anders leaves (Acanthaceae). Tropical Journal of
Pharmaceutical Research, 8(2), Article 133.

Philk, C., Guo-Fang, H., Ting-Hai, X., Yan, Y., Yu-
Ren, Z., Yi, J., Karsten, M., Eric, X., Zheng, C., Zhu,
S., & Shabo, Z. (2017). Amyloid beta: Structure,
biology and structure-based therapeutic
development. Chinese Journal of Academy Sciences,
49, 201203.

Philkhana, S. T., Verma, A. K., Jachak, G. R., Hazra,
B., Basu, A., & Reddy, D. S. (2017). Identification
of new anti-inflammatory agents based on
nitroporeusine natural products of marine origin.
European Journal of Medicinal Chemistry, 135, 89—

109.

Rahalison, L., Hamburger, M., Hostettmann, K.,
Monod, M., & Frenk, E. (2013). A bioautographic
agar overlay method for the detection of antifungal
compounds from higher plants. Phytochemical
Analysis, 2(5), 199-203.

Ramar, M., Soosai, E. L. P., Navabshan, I.,
Subramanian, M., & Chidambaram, K. (2022).
Evaluation of analgesic, anti-inflammatory, and
antipyretic activities of Ziziphus mauritiana Lam
leaves in animal models. Pharmacological Research
— Modern Chinese Medicine, 4, Article 100153.
https://doi.org/10.1016/j.prmcm.2022.100153

Ramulondi, M., de Wet, H., & van Vuuren, S.
(2019). Toxicology of medicinal plants and
combinations used in rural northern KwaZulu-Natal
(South Africa) for the treatment of hypertension.
Journal of Herbal Medicine, 16, 100251.

Rather, M. A., Hugo, R. A., Hamburger, M. O.,
Cordell, G. A., Hazra, K. M., Roy, R. N., Sen, S. K,,
& Laska, S. (2021). Mechanistic evaluation of
protein stabilization by plant polyphenols in
inflammatory pathways. Phytomedicine, 85, Article
107.

Ricciotti, E., & FitzGerald, G. A. (2011).
Prostaglandins and inflammation. Arteriosclerosis,
Thrombosis, and Vascular Biology, 31(5), 986—
1000.

Sasidharan, S., Chen, Y., Saravanan, D., Sundram,
K. M., & Latha, L. Y. (2011). Extraction, isolation
and characterization of bioactive compounds from
plants extracts. African Journal of Traditional,
Complementary and Alternative Medicines, 8(1), 1-
10.

Saslis-Lagoudakis, C. H., Hawkins, J. A., Greenhill,
S. J.,, Pendry, C. A, Watson, M. F., Tuladhar-
Douglas, W., & Baral, S. R. (2014). The evolution of
traditional ~ knowledge:  Environment  shapes
medicinal plant use in Nepal. Proceedings of the
Royal Society B: Biological Sciences, 281(1780),
Article 20132768.

Schmid-Schonbein, G. W. (2016). Analysis of
inflammation. Annual Review of Biomedical
Engineering, 8, 93-131.

ISA Journal of Medical Sciences (ISAJIMS) | Published by ISA Publisher




ISA Journal of Medical Sciences (ISAJMS) | ISSN: 3049-1746 | Volume 3 | Issue 5 | 2026

Soladoye, M. O., & Chukwuma, E. C. (2012).
Quantitative phytochemical profile of the leaves of
Cissus populnea Guill. & Perr. (Vitaceae): An
important medicinal plant in central Nigeria.
Archives of Applied Science Research, 4(1), 200—
206.

Srinivasan, R., Homans, A. L., Fuchs, A., & He, X.
G. (2019). In vitro anti-inflammatory and membrane
stabilizing properties of medicinal plant extracts.
Journal of Ethnopharmacology, 236, 310-318.

Tona, L., Kambu, K., Ngimbi, N., Cimanga, K., &
Vlietinck, A. J. (2021). Antiamoebic and
phytochemical screening of some Congolese
medicinal plants. Journal of Ethnopharmacology,
61(1), 57-65.

Tsao, R., & Deng, Z. (2014). Separation procedures
for naturally occurring antioxidant phytochemicals.
Journal of Chromatography B, 812(1-2), 85-99.

United States Pharmacopeial Convention. (2012).
United States pharmacopeia and national formulary
(USP 25, NF 19) (Vol. 23, pp. 23-25). United States
Pharmacopeial Convention Inc.

Wan, Q., Li, N., Du, L., Zhao, R., Yi, M., Xu, Q., &

Zhou, Y. (2019). Allium vegetable consumption and
health: An umbrella review of meta-analyses of
multiple health outcomes. Food Science & Nutrition,
7(8), 2451-2470.

Woisky, R. G., & Salatino, A. (2018). Analysis of
propolis: Some parameters and procedures for
chemical quality control. Journal of Apicultural
Research, 37(2), 99-105.

World Health Organization. (2018). World health
statistics 2018: Monitoring health for the SDGs,
sustainable development goals. Geneva,
Switzerland.

Ye, M., Han, J., Chen, H., Zheng, J., & Guo, D.
(2017). Analysis of phenolic compounds in rhubarbs
using liquid chromatography coupled with
electrospray ionization mass spectrometry. Journal
of the American Society for Mass Spectrometry,
18(1), 82-91.

Zengin, G., Cakmak, Y. S., Guler, G. O, &
Aktumsek, A. (2017). Antioxidant properties of
methanolic extract and fatty acid composition of
Centaurea urvillei DC. subsp. hayekiana Wagenitz.
Records of Natural Products, 5(2), 123-132.

ISA Journal of Medical Sciences (ISAJIMS) | Published by ISA Publisher




