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ABSTRACT

This review provides information about the synergistic effect of household products such as clove, fennel,
cinnamon, and pineapple extract. The active compounds present in clove, fennel, cinnamon, and pineapple extract
inhibit or kill the growth of microorganisms that are present in the intestine. Intestinal protozoal diseases are those
diseases that affect the gastrointestinal tract. There are many parasites that affect the intestine. The active
compound present in clove, fennel, cinnamon, and pineapple extract exhibits antiprotozoal effects.
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INTRODUCTION Ascaris, hookworms, and tapeworms] and protozoa [e.g.,
Intestinal protozoal diseases are major health care Giardia intestinalis, Entamoeba histolytica,
concerns in upcoming countries. They are more sensitive Cryptosporidium spp.].1>

to children, pregnant women, and immunocompromised

people. They are caused by several helminths [e.g.,

¢ U Symptoms of Intestinal Parasites

Fatigue and/or
weakness

Bloating and gas

Stomach pain
or tenderness

Weight loss
Blaiag Nausea and/or 9
vomiting
J Passing a worm
in stool
e
: Q
TRANSMISSION contaminated foods, unwashed vegetables, or contact
They may be transmitted by poor sanitary conditions, with the surface of contaminated soil.**!

such as contamination of water, ingestion of
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Non-migratory Intestinal Parasites

Protozoa
Z Giardia duodenalis
A

Cryptosporidium parvum
g

") Entarmoeba histolytica

Nematodes
Enterobius vermicularis
Trichuris trichiura
Cestodes
Hymenolepis nana
Diphyllobothrium latum
Trematodes

Fasciolopsis buski

Y Cyclospora cayetanensis

Migratory Intestinal Parasites

Protozoa
Balantidium coli

Cystoisospora belli

Nematodes
Ascaris lumbricoides

Necator americanus
Strongyloides stercoralis
Ancylostoma duodenale

066

@ Cestodes

Taenia solium

Taenia saginata

Fasciola hepatica Trematodes

Schistosoma mansoni
Paragonimus westermani @

Opisthorchis viverrini

Site of Pathogenesis

Large Intestines
Small Intestines

Billary Ducts

Lung
@ Sstriated Muscle
Ocular
@ Central Nervous System

Health Effects
Major health effects are diarrhea,
malnutrition, and inflammation.®!

stomach ache,

Affecting Ranges

The affecting ranges of intestinal parasites depend upon
host body size, host movement pattern, transmission
mode, population density, and the parasite’s own
specificity.

Short-term defectives
Short-term defects are acute kidney failure, anemia,
etc.[®

Long-term defectives
Long-term defects are inflammation and immune system
dysfunction.

Synthetic Drug

They are man-synthesized drug substances. They
enhance the effect of natural drugs. They produce a wide
range of activity with side effects. They produce no
limited therapeutic effects. Some common side effects

are respiratory disorders, hypertension, chest pain,
muscle  twitches, anxiety, nephrotoxicity, and
neuropsychiatric ~ effects. ~ Synthetic  drugs  are

benzimidazole derivatives such as nitrazoxanide and
tyrosine kinase inhibitor drugs, which are most widely
used to treat cryptosporidium and giardia spp.,
albendazole and mebendazole.

CONVENTIONAL DRUGS

Clinical practice employs conventional drugs. They
contain pharmaceutically active compounds, which
produce fewer side effects. They are often prescribed for

deworming; nature offers a treasure of antiparasitic
remedies.!”)

CLOVE
Synonyms: Syzygium aromaticum
Family: Myrtaceae

Geographical sources: Cultivated in tropical and
subtropical countries.
Constitution: Volatile compounds, eugenol, beta-

caryophyllene and alpha-humulene.

Composition: eugenol-50%; the remaining 10-40% is
eugenyl acetate.® "]

Mechanism of action: Eugenol disrupts cell membranes,
inhibits metabolic pathways, and interferes with DNA
and protein synthesis in microbes.
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FENNEL

Synonyms: Foeniculum vulgare

Family: Umbelliferae

Constitution: Anethol, fenchone, estragole and 1,8-
cineole [eucalyptol]. Anethole is excreted in breast
milk." !

Mechanism  of  action:  Anethol modulates
neurotransmitters, interfering  with  cancer  cell
proliferation and inhibits inflammatory pathways.

CINNAMON

Family: Lauraceae

Genus: Cinnamomum

Constituents: Cinnamaldehyde, essential oil oxygenated
mono-  and  sesquiterpene compounds, and
procyanidins.**!

Cinnamon bark contains active compounds such as
eugenol and cinnamaldehyde.

They are used as whole/broken parts. They are also used
in various perfume preparations.” **!

Mechanism of action: Cinnamaldehyde modulates
signaling pathways, regulating enzyme activities, and
influencing gene expression.

PINEAPPLE EXTRACT

Family: Bromeliaceae

Genus: Ananas

Species: A. comosus

Constituents: alkaloids, amino acids, bromelain, cardiac
glycosides, coumarin etc.!

The active constituents present in pineapple extract are
rich in antioxidant activity. Bromelain has more
commercial importance.™!

Mechanism of action: Bromelain inhibits inflammation,
breaks down proteins, and modulates the immune
system.

SYNERGISM

1. Pineapple extract and clove exhibit antioxidant and
antimicrobial properties. When combined, they may
produce synergistic effects.

2. Pineapple extract and cinnamon possess antioxidant
and antimicrobial activities. Their combination may lead
to synergistic effects.

3. Pineapple and clove demonstrate anti-inflammatory
and digestive benefits. When used together, they may
exert synergistic effects.

4. Fennel and clove have antibacterial and anticancer
properties. Their combination may result in synergistic
effects.

5. Fennel and cinnamon exhibit antimicrobial, antifungal,
and antioxidant properties. When combined, they may
produce synergistic effects.

6. Clove and cinnamon possess antimicrobial, antifungal,
and antioxidant activities. When used together, they may
produce synergistic effects.
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Comparative Synergistic Activities of Herbal Extracts

10

7.0

Synergistic Activity Score

Pineapple Extract

Cinnamon

Fenugreek

CONCLUSION

Conventional compounds like clove, fennel seeds,
cinnamon and pineapple extract have a synergistic effect
when given in combination with the above-mentioned

M., Baptista, M., Vankalakunti, M., & Jha, V.
(2022). Kidney complications of parasitic diseases.
Nature Reviews Nephrology, 18: 396-406.
https://doi.org/10.1038/s41581-022-00558-z.

compound. 7. Paul D. Spice up your deworming routine: Natures
antiparasitic allies [internet]. Luxembourg: Ayurveda
The above-mentioned compounds may have antiparasitic Luxembourg, 2024 feb 7. Available from: ayurveda
effects. Luxembourg website
8. \Vafaei-V, Javadzadeh F, Yazdi F, Bahrami M,
REFERENCE Asghari Jafarabadi M, Sedaghat Z, et al. The effect
1. Haque, R. (2007). Human Intestinal Parasites. of fennel syrups on prolactin levels of blood serum
Journal of Health, Population, and Nutrition, 25: in newly delivered mothers: a triple -blind
387 - 391. https://doi.org/10.3329/JHPN.VV2514.616. randomized controlled trial. Ann trop ssssmed public
2. Grondin, J., Jamal, A., Mowna, S., Seto, T., & Khan, health, 2018; 16 [suppl]: S44389.
W. (2024). Interaction between Intestinal Parasites 9. Qamar Mohammed Naji Q, Zulperi DM, Ahmad K,
and the Gut Microbiota: Implications for the Mohd HATA E. Phytochemical profiling and
Intestinal Immune Response and Host Defence. antibacterial activity of cinnamon bark extract -
Pathogens, 13. based on nanobactericides against bacteria panicle
https://doi.org/10.3390/pathogens13080608. blight in rice. Plant pathol J., 2025 jun; 41(3):
3. Fauziah, N., Aviani, J., Agrianfanny, Y., & Fatimah, 253-65. d0i:10.5423\PPJ.0A.12.2024.0188.
S. (2022). Intestinal Parasitic Infection and 10. Spence C. Cinnamon: The historic spice, medicinal
Nutritional Status in Children under Five Years Old: uses, and flavour chemistry. International Journal of
A Systematic Review. Tropical Medicine and gastronomy and food sciences, 2024; 35: 100858.
Infectious Disease, 7. doi:10.1016/j.ijgfs.2023.100858.
https://doi.org/10.3390/tropicalmed7110371. 11. Bansod SP, Parikh pineapple peel waste valorization
4. Ahmed, M. (2023). Intestinal Parasitic Infections in for extraction of bioactive compounds and protein:
2023. Gastroenterology Research, 16: 127-140. microwave -assisted method and Box-Behnken
https://doi.org/10.14740/gr1622. design optimization. Environment Research, 2023
5. Al-Attar, R., Jabbar, S., & Saadi, A. (2025). The Mar 15; 221: 115237.
Relationship between Intestinal Parasites and doi:10.1016/j.envres.2023.115237.
Chronic Digestive Disorders. International Journal 12. Tamama k. Synthetic drugs of abuse. Adv clin chem,
of Medical and All Body Health Research. 2021; 103: 191-214. doi:10.1016\bs.acc.
https://doi.org/10.54660/ijmbhr.2025.6.1.98-102. 2020.10.001. PMID: 34229850.
6. Daher, E., Da Silva, G, Trivedi, M., Fayad, T., 13. Cinnamomum - an overview. In: ScienceDirect
Srisawat, N., Nair, S., Siriyasatien, P., De Lacerda, Topics: Agricultural and Biological Sciences.
www.wipls.org | Vol 11, Issue 10, 2025. | ISO 9001:2015 Certified Journal | 18



https://doi.org/10.3329/JHPN.V25I4.616
https://doi.org/10.3390/pathogens13080608
https://doi.org/10.3390/tropicalmed7110371
https://doi.org/10.14740/gr1622
https://doi.org/10.54660/ijmbhr.2025.6.1.98-102
https://doi.org/10.1038/s41581-022-00558-z

Akelesh et al. World Journal of Pharmaceutical and Life Sciences

Elsevier; [cited 2025 Jul 19]. Awvailable from:
ScienceDirect.

14. Sharma A, Kumar L, Malhotra M, Singh AP, Singh
AP. Ananas comosus (Pineapple): A comprehensive
review of its medicinal properties, phytochemical
composition, and pharmacological activities. J Drug
Deliv Ther, 2024; 14(5): 148-157.

WWw.wjpls.org | Vol 11, Issue 10, 2025. | ISO 9001:2015 Certified Journal 19




