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ABSTRACT

Opuntia dillenii, also known as the prickly pear cactus, are indigenous to the arid and semi- arid regions of Mexico and the southern
United States, thriving across diverse climatic conditions. It is one of the most traditionally used medicinal plants in the region of
Mexico. They possess numerous beneficial properties and is widely utilized as a medicinal plant in various parts of the world. It is
known for its antioxidant, anti-inflammatory, antimicrobial, and antidiabetic properties and they are also known for its wound healing
properties. The plant contains important bioactive compounds like flavonoids, alkaloids, and polysaccharides, which contribute to its
medicinal effects. The presence of the secondary metabolites is the reason for its medical properties. Several studies have been
conducted and they suggest that Opuntia dillenii may help in managing conditions like diabetes, hyperlipidemia and liver diseases.
This review provides an overview of the plant’s botanical description, chemical composition and pharmacological properties.
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INTRODUCTION

puntia dillenii (OD) a plant form Cactacea growing

in dry and desert environments is a great medicinal

herb, a shrub grows in desert and dry conditions
with a height of about 1 to 1.8 meters. Additionally, OD has
very beautiful flowers with amazing coloration due to
betalain and possess important chemicals including
betanin, polysaccharide like galactose and arabinose, 3-O-
methyl quercetin, kaempferide, kaempferol, isorhamnetin
and also with moisture, protein, brix, acidity, glucose,
fructose, saccharose and minerals.*

For years, health benefits associated with the Opuntia
genus have been documented in folk medicine, and this
traditional knowledge remains highly relevant in many
indigenous communities to this day. From the scientific
point of view, it has been observed that extracts of
opuntioid cacti, obtained from fruits, cladodes or flowers,
can exert beneficial properties for the prevention and
treatment of certain disorders, such as obesity, type-2
diabetes, cardiovascular diseases, non-alcoholic fatty liver
disease and several types of cancer.?

The flowers of Opuntia dillenii are yellowish-orange to
lemon-yellow, and the flowering period is from April to
July. The stems are green, branched, flat, and fleshy and are
known as cladodes. The leaves are tiny and shaped like
cylindrical spines; the fruits are green but turn red when
mature; and the cladode and fruits have glochids on their
surfaces. Opuntia dillenii flowers have anti-inflammatory,
analgesic, antioxidant, antiviral, and antimicrobial effects.
The fresh fruit of Opuntia dillenii has antihyperglycemic
effects, and its lyophilized aqueous fruit extract has anti-
inflammatory properties. The cladodes of Opuntia dillenii
possess anti-inflammatory properties by inhibiting
arachidonic acid metabolites and cytokines and have

potent hypotensive and antihyperglycemic effects. Opuntia
dillenii ~ seed oil has antidiabetogenic and
antihyperlipidemic activities that are correlated with
phenolic content and antioxidant activity.3

This review focuses on the botanical characteristics,
phytochemical composition and its medicinal properties.

REVIEW METHODS

This review presents a comprehensive analysis of the
available literature on the morphology, phytochemical
composition, and pharmacological properties of Opuntia
dillenii. Relevant in- formation was retrieved from scientific
databases, including PubMed, ScienceDirect and Google
scholar. The literature search was performed using specific
keywords such as  Opuntia, Opuntia dillenii,
pharmacological activities, antioxidant, anti-inflammatory,
hypotensive, anti- diabetic, and chemical composition.

PLANT CONSTITUENTS
Fruit:

The prickly pears of O. dillenii are berries composing of a
thick pericarp containing a few small clefts of prickles, and
reddish-purple in colour. The pulp is intermixed with
numerous small rounded seeds, and has an acidic taste.
Despite there are multiple studies on the physical and
chemical characteristics of several species of cactus pear,
the investigations on O. dillenii species are scarce. There is
also insufficient data on the physio-chemical properties of
fruit growing in Morocco. The identification of these
characteristics would assist in the characterization,
valorization, and promotion of future use of this species.
The exceptional red-purple hue of the

0. dillenii pulp is due to the high betacyanin’s content.*

The study by Loukili et al revealed that the extracts
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produced from seeds, juice, and peel of O. dillenii fruits
have an interesting chemical composition, including the
presence of high polyphenol quantities (193.73 + 81.44 to
341.12 +78.90 gallic acid eq [g/100 g dry weight]). Notably,
gallic acid, vanillic acid, quercetin 3-0-8-D-glucoside,
kaempferol, and syringic acid, which were the dominant
constituents, are well known for their remarkable
biological activities, including ant-diabetic, antibacterial,
and antifungal properties. Results also showed that the
yield, chemical composition, and biological activity of O.
dillenii seeds, juice, and peel extracts varied according to
the plant organ and extraction solvent, with the highest
yields being obtained with ethanol extracts (8.41 +5.19%).
In this study, a noteworthy anti-diabetic effect was
highlighted for Opuntia extracts, in both in vitro and in silico
assays, suggesting that they could potentially be used as a
phytomedicine in healthy and diabetic subjects to prevent
the incidence of diabetes and delay the development of
complications in diabetics.®

Stem:

The stems are much-branched and consist of a series of
flattened fleshy (i.e. succulent) segments, which are
sometimes confused for leaves. These segments (10-40 cm
long, 5-20 cm wide and 1-2 cm thick) are green or bluish-
green in colour and longer than they are broad (i.e. elliptic
or obovate in shape). They are hairless (i.e. glabrous) and
covered in small raised bumps (i.e. areoles) which bear tiny
spiny bristles (i.e. glochids). Most of these small raised
bumps (i.e. areoles) also have 1-7 larger sharp spines (2-4
cm long).®

The stems of Opuntia dillenii have been found to contain a
variety of bioactive compounds. Notably, two novel C29-583-
sterols, opuntisterol and opuntisteroside, have been
isolated from the stems. Additionally, nine known
compounds, including B-sitosterol, taraxerol, and friedelin,
were identified. Flavonoids such as kaempferol,
kaempferide, and quercetin have also been extracted from
the stem tissues. These findings suggest that the stem of
Opuntia dillenii is a rich source of phytochemicals with
potential pharmacological applications.’

Flowers:

The ethanolic extract of O. dillenii flowers contains three
flavonoid glycosides (kaempferol 3- O-a-arabinoside,
isorhamnetin-3-0O-glucoside, and isorhamnetin-3-O-
rutinoside) and shows potent anti-inflammatory and
analgesic effects at a dose of 200 mg/kg. The methanolic
extract of O. dillenii flowers exhibited potent antioxidant
abilities, with an IC50 of 58.7pg/ml. This extract possesses
strong antiviral activity against herpes simplex 1 and 2 and
the vaccinia virus while exhibiting cytotoxicity above
100pg/ml. These studies indicate that O. dillenii flowers are
suitable as natural antioxidants.®

Cladodes:

The cladodes (pads) of Opuntia dillenii are rich in bioactive
compounds. Studies have shown that mucilage extracted

from the cladodes yields approximately 6.2% in aqueous
medium. The neutral sugar composition of this mucilage
includes arabinose (38.80%), rhamnose (15.70%),
galactose (33.00%), xylose (5.10%), and glucose (5.10%).
Additionally, two novel a-pyrones, opuntioside Il and
opuntioside Ill, along with six known compounds, have
been isolated from the cladode and stem extracts. These
findings highlight the potential of O. dillenii cladodes as a
source of valuable phytochemicals.®

PHARMACOLOGICAL PROPERTIES
Antihyperglycemia Activity:

The Alpha amylase inhibitory activity of Opuntia dillenii
ethanol concentrate was compared to that of the widely
used alpha amylase inhibitor acarbose with IC50values. The
IC50estimations of ethanol extract of Opuntia dillenii was
106.027ug/ml which was the better on contrasted and
standard acarbose 101.235ug/ml. Alpha amylase is an
enzyme accountable for digestion of carbohydrates to give
diverse products of glucose units which may be responsible
for hyperglycemia and evolution of type 2 diabetes
mellitus. The ethanol extract of Opuntia dillenii was inhibits
the alpha amylase activity and decreases the raised blood
glucose levels. The ethanol extract of Opuntia dillenii was
more potent on contrasted with that of standard acarbose.
The plant-based a-amylase inhibitor offers a forthcoming
helpful methodology for the management of diabetes.'°

In the study conducted by Inas Z.A. Abdallah the Opuntia
dillenii ripe fruit juices has significant effect on the rats
which are diabetic due to the injection of streptozotocin
which caused highly significant reduction in body weight
gain%, highly significant elevation in blood glucose
concentration accompanied by significant reduction in liver
glycogen. The oral administration of fruit juices in normal
rats showed no effect but, in the diabetes, induced rats
there was significant improvement in in body weight gain %
and lipid profile, it reduced significantly blood glucose and
MDA levels as compared with nontreated diabetic group.
They concluded that O. dillenii fruit juice had a potent
hypoglycemic activity, this effect may be attributed to its
antioxidant activity and its high content of chromium which
was proved in this study.!!

Anti-inflammatory Activity:

Ahmed et al. conducted studies demonstrating that various
parts of O. dillenii, particularly the flowers, exhibit
significant anti-inflammatory properties. The isolation of
compounds such as kaempferol 3-O-a-arabinoside,
isorhamnetin-3-0-B-d-glucopyranoside, and isorhamnetin-
3- 0-B-d-rutinoside from the flowers was associated with
a notable reduction in carrageenan- induced paw edema
in albino rats, suggesting these flavonoids play a crucial role
in the plant's anti-inflammatory activity.!?

Siddiqui et al. found that the specific compounds in O.
dillenii cladodes like opuntiol and opuntioside which calms
inflammation by modulating cytokines and eicosanoids.
These compounds were found to inhibit both
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cyclooxygenase (COX) and lipoxygenase (LOX) pathways
leading to reduced levels of pro-inflammatory mediators
such as prostaglandin E, (PGE,), leukotriene B, (LTBy),
reactive oxygen species (ROS), tumor necrosis factor-alpha
(TNF-a), interleukin- 1B (IL-1B), and interleukin-6 (IL-6).
This dual inhibition underscores the potential of Opuntia
dillenii constituents in managing inflammation through
multiple biochemical pathways.3

Antihyperlipidemia Activity:

Bouhrim et al conducted test for hypolipidemic activity of
Opuntia dillenii on albino mice by giving high fat diet daily
prepared based on the method by Harnafi et al*>for 30days
and they are fasted for 14hours and blood sample for taken
for analysis and their cholesterol, HDL cholesterol/total
cholesterol (%), triglycerides were noted and They were
feed Opuntia dillenii oil daily has significantly attuned the
increase in the cholesterol, HDL cholesterol/total
cholesterol (%), triglycerides, and the atherogenic index
levels and did not affect the HDL cholesterol (g/L) level
compared to the high-fat-diet group which were only given
high fat diet. ODSO has shown a significant
antihyperlipidemic effect in mice and this effect could be
linked to its rich- ness in polyunsaturated fatty acids,
phytosterols, vitamin E, and phenolic compounds.*

Ivdan Gomez-Lopez et al researched the triglyceride-
lowering effect of green extracts, obtained from Opuntia
stricta var. dillenii fruit (whole fruit, pulp, peel, and
industrial by-products (by-gases)) in 3T3-L1 mature
adipocytes. They obtained the extracts rich in betalains and
phenolic compounds from freeze-dried samples of tissue
under reduced light conditions, as previously documented
by Gomez-Lépez et al.'®> They grew 3T3-L1 pre-adipocytes
in mature adipocyte cell experiment and placed it in 6-well
plates and incubated it with whole fruit, peel, pulp, or
bagasse (BA) extracts from O. stricta var. dillenii at 10, 25,
50, or 100 pg/mL (diluted in milli- Q water), on day 12 after
differentiation, for 24 h. Subsequently, cells were collected
for tri- glyceride assessment. The lipid quantification
assay substantiated a significant decrease (p

< 0.05) in intracellular triglyceride levels in mature 3T3-L1
adipocytes treated with 50 ug/mL or 100 pug/mL of the
whole fruit, peel, and pulp extracts from O.dillenii prickly
pear. They found out that the extracts from whole fruit,
peel, and pulp are effective in reducing triglyceride
accumulation in murine mature adipocytes at doses of
50ug/mL or higher1®

Antioxidant Activity:

Heng Li et al extracted polysaccharides from the Opuntia
dillenii cladodes based on the method by Cuesta G. et al'’
and research on these polysaccharides extracted from O.
dillenii (ODP) revealed notable antioxidant activities.
Among the fractions tested, ODP-I exhibited significant
scavenging activities against DPPH (58.44%), hydroxyl
(45.69%), and superoxide radicals (43.71%) at a
concentration of 6.4 mg/ml. These findings suggest that O.
dillenii polysaccharide- rides could serve as natural

antioxidants. 1

Elouazkiti et al analyzed the extracts from the Opuntia
dillenii flower and found out about the anti-oxidant
properties. The ethanol extract demonstrated the highest
total phenolic content (34.45 + 0.42 mg GAE/g) and
exhibited potent antioxidant activity in DPPH and FRAP
assays. Notably, the butanol extract showed the strongest
DPPH radical scavenging activity, with an EC50 value of
58.7ug/ml. These antioxidant effects are attributed to the
presence of methylated flavonoids, such as quercetin 3-0O-
rutinoside and isorhamnetin-3-O-rutinoside.®

CONCLUSION

Opuntia dillenii is a promising medicinal plant with diverse
medicinal properties like antioxidant, antidiabetic, anti-
inflammatory, and antihyperlipidemic activities. Among
these pharmacological activities anti-oxidant was the most
well researched and proven activity. The various parts of
the plants like cladode, fruits, seeds and flower are rich in
secondary metabolites. Existing research done may prove
about its medicinal properties but further research is need
to be done for clinical application. This review was done to
emphasis the medicinal properties of the plant and the
need for additional research to be done so that they can be
used more in modern medicine.

Source of Support: The author(s) received no financial
support for the research, authorship, and/or publication of
this article

Conflict of Interest: The author(s) declared no potential
conflicts of interest with respect to the research,
authorship, and/or publication of this article.

REFERENCES

1. Shirazinia, R., Rahimi, V. B., Kehkhaie, A. R., Sahebkar, A.,
Rakhshandeh, H., & As- kari, V. R. Opuntia dillenii: A
forgotten plant with promising pharmacologi- cal
properties. Journal of Pharmacopuncture, 2019;22(1):16-
27. https://doi.org/10.3831/KPI1.2019.22.002

2. Gomez-Garcia, |., Fernandez-Quintela, A., Gonzalez, M.,
Gbémez-Zorita, S., Muguerza, B., Trepiana, J., & Portillo, M.
P. Usefulness of Opuntia spp. on the management of obesity
and its metabolic co-morbidities. Nutrients, 2024;16(9):
1282-9. https://doi.org/10.3390/nu16091282

3. Lu, W. C,, Chiu, C. S, Chan, Y. J., Mulio, A. T., & Li, P. H.
Recent research on different parts and extracts of Opuntia
dillenii and its bioactive components, func- tional
properties, and applications. Nutrients, 2023;15(13):2962-
8. https://doi.org/10.3390/nu15132962.

4, Rehioui, M., Benzidia, B., Abbout, S., Barbouchi, M., Erramli,
H., & Hajjaji, N. (n.d.). Physicochemical properties of
Moroccan Opuntia dillenii fruit, extraction of betacyanins,
and study of its stability and antioxidant activity. 1JPS.
2024;5:63-69.

5. Loukili, E. H., Bouchal, B., Bouhrim, M., Abrigach, F., Genva,
M., Zidi, K., Bnou- ham, M., Bellaoui, M., Hammouti, B.,
Addi, M., Ramdani, M., & Fauconnier, M. L. (n.d.). Chemical
composition, antibacterial, antifungal, and antidiabetic
activities of ethanolic extracts of Opuntia dillenii fruits

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

143


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 85(4) — April 2025; Article No. 21, Pages: 141-144

DOI: 10.47583/ijpsrr.2025.v85i04.021

10.

11.

12.

13.

14.

collected from Morocco. 2022.

LucidCentral. (n.d.). Opuntia dillenii. Retrieved from
https://keyserver.lucidcen-

tral.org/weeds/data/media/Html/opuntia_dillenii.html

Kim, D. S., Kim, J. Y., & Kang, H. K. Opuntia dillenii: A
forgotten plant with promising pharmacological properties.
Korean Journal of Plant Resources, 2019;32(6):456-469.
https://www.koreascience.or.kr/article/JAKO201909456576
213.

Lu, W. C,, Chiu, C. S., Chan, Y. )., Mulio, A. T, & Li, P. H. (n.d.).
Recent research on different parts and extracts of Opuntia
dillenii and its bioactive components, func- tional
properties, and applications. 2020.

Korea Science. Chemical composition and bioactive
compounds in Opuntia dillenii cladodes. (2019). Retrieved
from https://www.koreascience.or.kr/arti-
cle/JAKO201909456576213.page

Selvam, A. A., Shaji, A., Tommy, A., Shibu, A., & Sudharsan.
(n.d.). Antioxidant and antidiabetic activity of Opuntia
dillenii. Nutrients, 2023;12(4):862-9.

Abdallah, 1. Evaluation of hypoglycemic activity of Opuntia
dillenii Haw fruit juice in streptozotocin-induced diabetic
rats. The Egyptian Journal of Hospital Medi- cine, 2008;
33(1):544-558. https://doi.org/10.21608/ejhm.2008.17617

Zeghbib, W., Boudjouan, F., Vasconcelos, V., & Lopes, G.
(n.d.). Phenolic com- pounds' occurrence in Opuntia species
and their role in the inflammatory process: A review.
Nutrients, 2020;12(1):52-61.

Siddiqui, F., Naqgvi, S., Abidi, L., Faizi, S., Avesi, L., Mirza, T.,
& Farooq, A. D. Opuntia dillenii cladode: Opuntiol and
opuntioside attenuated cytokines and eicosanoids
mediated inflammation. Journal of Ethnopharmacology,
2016;182:221-234.
https://doi.org/10.1016/j.jep.2016.02.016.

Harnafi, H., Aziz, M., & Amrani, S. Sweet basil (Ocimum
basilicum L) im- proves lipid metabolism in

15.

16.

17.

18.

19.

20.

hypercholesterolemic rats. European e-Journal of Clinical
Nutrition  and  Metabolism, 2009;4(4):e181-e186.
https://doi.org/10.1016/j.ecinm.2009.05.011

Bouhrim, M., Daoudi, N. E., Ouassou, H., Benoutman, A.,
Loukili, E. H., Ziyyat, A., Mekhfi, H., Legssyer, A., Aziz, M., &
Bnouham, M. Phenolic content and an- tioxidant,
antihyperlipidemic, and antidiabetogenic effects of Opuntia
dillenii seed oil. Scientific World Journal, 2020;20:5717052.
https://doi.org/10.1155/2020/5717052

Gomez-Lépez, |., Lobo-Rodrigo, G., Portillo, M. P., & Cano,
M. P. Charac- terization, stability, and bioaccessibility of
betalain and phenolic compounds from Opuntia stricta var.
dillenii fruits and products of their industrialization. Foods,
2021;10:1593-9.

Gbémez-Lopez, |., Eseberri, I., Cano, M. P., & Portillo, M. P.
Anti-obesity ef- fect of different Opuntia stricta var. dillenii’s
prickly pear tissues and industrial by- product extracts in
3T3-L1 mature adipocytes. Nutrients, 2024;16(4):499-506.
https://doi.org/10.3390/nu16040499

Cuesta, G., Suarez, N., Bessio, M. |., Ferreira, F., & Massaldi,
H. Quantitative determination of pneumococcal capsular
polysaccharide serotype 14 using a modifi- cation of phenol-
sulfuric acid method. Journal of Microbiological Methods,
2003;52:69-73. https://doi.org/10.1016/S0167-
7012(02)00151-3

Li, H., Yuan, Q., Zhou, X., Zeng, F., & Lu, X. Extraction of
Opuntia dillenii Haw. polysaccharides and their antioxidant
activities. Molecules, 2016;21(12):1612.

https://doi.org/10.3390/molecules21121612

Elouazkiti, M., Zefzoufi, M., Elyacoubi, H., Gadhi, C,
Bouamama, H., & Rochdi, A. Phytochemical analysis and
bioactive properties of Opuntia dillenii flower ex- tracts,
compound, and essential oil. International Journal of Food
Science, 2024;24:6131664.

https://doi.org/10.1155/2024/6131664

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

144


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
http://www.koreascience.or.kr/article/JAKO201909456576213.page
http://www.koreascience.or.kr/article/JAKO201909456576213.page
http://www.koreascience.or.kr/arti-
https://doi.org/10.1016/j.jep.2016.02.016
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

