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Introduction
The culture of Opuntia spp. is practiced, in certain countries such as 

Mexico, Spain or Italy, in an intensive and modern way with programs 
of research and development for the production of fruits or fodder and 
even for nutraceutical, cosmetic and pharmaceutical industrial uses.1‒3 
The medicinal use of the Opuntia translated by the use of various parts 
of the plant. The fruits are known everywhere in Morocco by the fact 
that they stop the colics and the diarrheas.4 In Australia and South 
Africa, the hypoglycemic effect of Nopalitos is used for the treatment 
diabetes nondependant on insulin.5 The mucilage isolated from the 
cladodes allows to reduce total cholesterol in blood. The cladodes are 
used to treat inflammations.6

Discussion
Anti-oxidant activity of Opuntia ficus indica

Antioxidant activity of the prickly pear fruit juice extract: 
A Moroccan study evaluates the antioxidant activity of prickly pear 
fruit juices, in vitro, by the DPPH•test. The chemical compound 
2,2-diphenyl-1-picrylhydrazyl was one of the first free radicals used to 
study the structure-antioxidant relationship of phenolic compounds.1‒3 
It has an unpaired electron on an atom of the nitrogen bridge (Figure 
1).

Figure 1 Chemical structure of the free radical DPPH •

 DPPH • purple in color, turns yellow in the presence of free radical 
scavengers, and is reduced to 2,2-diphenyl-1-picryl hydrazine.

The results obtained showed that phenolic compounds, flavonoids 
and betalain-type pigments have greater antiradical activities than 
vitamin C. The raw juices have higher activities than the compounds 
that constitute them. The purple-colored juices have higher anti-
oxidant activity than orange-yellow fruits.1

Antioxidant activity of the prickly pear: Another study, 
performed on isolated and purified polysaccharides, extracted from 
Opuntia ficus indica grown in China, demonstrated the antioxidant 
activity of the latter. A reduction, dependent concentration, of the 
formation of the superoxide radical and the hydroxyl radical has 
been asserted. Polysaccharides (rhamnose, arabinose and glucose) 
can effectively prevent the hydroxyl radical produced by the fenton 
system. The Fenton reaction is based on the production of radicals 
from the decomposition of hydrogen peroxide catalyzed by ferrous 
salts.4

( ) ( )2 2Fe II + H O + Fe III + HO + HO •-

The study also showed that Opuntia ficus indica polysaccharides 
prevent the regeneration of malondialdehyd (MDA) in the microsome 
of mice liver. Malondialdehyd is one of the end products of the 
peroxidation of polyunsaturated fatty acids in cells. An increase in free 
radicals causes overproduction of MDA. The level of malondialdehyde 
is commonly known as a marker of oxidative stress and antioxidant 
status in cancer patients. Oxidative stress results from an imbalance 
between the production of oxidant elements and antioxidant defense 
mechanisms that comes either from an exaggerated production of 
oxidant agents or from an alteration of the defense mechanisms. 
When one or other of these mechanisms is present, oxidative stress 
is initiated and contributes by its multiple consequences on nucleic 
acids, proteins or lipids, to the pathogenesis of certain diseases such as 
cardiovascular diseases, neurodegenerative diseases or cancer.7,8

Antioxidant activity of the prickly pear oil: Antioxidant seed oil 
activity was assessed by means of DPPH radical-scan analysis and the 
carotene bleaching test. Both methods demonstrated significant anti-
oxidant activity of prickly pear seed oil, comparable to ascorbic acid 
and butylated hydroxytoluene. Antioxidant activity of seed oil was 
also found concentration dependent.9,10

Neuroprotective activity of Opuntia ficus indica

Recently, the methanol extract of Opuntia ficus indica fruits 
varieties has shown significant efficacy in the fight against neuronal 
damage induced by free radicals in cortical cultures of mice.

Given the roles of the oxidative and free radical effects in neuronal 
death after ischemia and in neurodegenerative disorders including 
Alzheimer’s disease, Korean researchers have attempted to identify 
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Abstract

Opuntia spp. is an important cactaceae inhibiting and preventing some pathologies. 
Thus, in the present mini review, a short focus is drawn to the therapeutic potentialities 
of Opuntia bioactive compounds. In fact, this review aimed to provide sufficient 
background informations about some biological activities of Opuntia spp. such as 
antioxidant, neuroprotective, anti-inflammatory and antidiabetic activities. In order 
to give a solution for some pathologies, a special emphasis is paid to  biological 
mechanisms of Opuntia fruits, stems and oils biomolecules.
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the active ingredients of the prickly pear and to characterize their 
neuroprotective and anti-oxidant actions using rat cortical cells.

Among the isolated constituents in the fruits and stems of Opuntia 
ficus indica varieties, the three flavonoids: quercetin, dihydroquercetin, 
and quercetin 3-methyl ethers have been effective in protecting rat 
cortical cells.

The cultures were prepared from the cerebral cortex of rat 
embryos. Neuronal damage was caused by caspase3. Aspartic acid-
specific cystein proteases are a group of cysteine proteases that play 
a key role in apoptosis, necrosis and inflammation. Of the three 
flavonoids, quercetin 3-methyl ether is the most effective in the fight 
against neurotoxicity.

It is clear that the neuroprotective actions of Opuntia ficus indica 
appear to be active for the prevention and treatment of neurological 
disorders caused by oxidizing agents.11,12 The methanol extract 
of Opuntia ficus indica also has a neuroprotective action against 
N-methyl-D-aspartate NMDA, kainate KA and OGD oxygen 
deprivation oxygen, inducing neuronal alterations in cultures of 
mouse cortical cells. The evaluation of this protective effect of 
methanol extract of Opuntia has also been studied in the hippocampal 
region CA1, against the neuronal damage evoked by global ischemia 
in gerbils. Treatment of neuronal cultures with methanol extract of 
Opuntia ficus indica (30, 300 and 1000 μg/ml) inhibited NMDA and 
OGD inducing dose-dependent neurotoxicity. The extract appears to 
significantly reduce neurotoxicity-induced NMDA with a 27% level 
in gerbils treated with Opuntia methanol every 24 hours for 3 times 
daily for 4 weeks. Preventive administration of Opuntia ficus indica 
is probably useful in the relief of neuronal damage caused by global 
ischemia.13

Anti-inflammatory activity of Opuntia ficus indica

An anti-inflammatory action has been shown in the ethanol extract 
of the Opuntia ficus indica cactus grown in Korea. After fractionation 
of the methanol extract of the cactus stems, an active anti-inflammatory 
principle was isolated and identified, β-sitosterol. Sistosterol, 
although its activity seems to be relatively lower compared to that of 
hydrocortisone, seems to be the main cause of the anti-inflammatory 
activity of Opuntia ficus indica.6

Antidiabetic activity of Opuntia spp

Antidiabetic activity of Opuntia fuliginosa: A study14 on the 
evaluation of the hypoglycemic activity of a purified extract of 
Opuntia fuliginosa cladodes in Streptozocin-diabetic rats showed that 
glycemia and glycosylated hemoglobin were reduced to combined 
treatment with insulin and Opuntia fuliginosa extract. When insulin 
was removed from the combined treatment, the single prickly figure 
2 extract maintained euglycemia in diabetic rats. Glucose response to 
glucose administered also showed that rats receiving the combination 
therapy of insulin and Opuntia cladod extract for 7 weeks followed by 
the extract alone were able to rapidly adjust blood glucose levels. At 
the level of that of non-diabetic rats.

The same study reports that in humans, consumption of cladode 
extracts resulted in weight loss. Diabetic rats receiving Opuntia 
fuliginosa extract maintained a steady body weight, while weight 
loss was observed in untreated diabetic rats. The hypothesis proposed 
by Frati Munari et al.,15 is that cladode extract enhances glucose 
utilization at the cellular level.

The control of diabetes by the purified extract of cladodes of 
Opuntia fuliginosa can not be explained by its action as a dietary fiber, 
since several long-term studies have led to the conclusion that the 
different soluble fiber sources do not lower or adjust blood glucose.16,17

Knowing also that the level of glycosylated hemoglobin in 
diabetic rats that received Opuntia fuliginosa extract or a combination 
of insulin and Opuntia fuliginosa extract returned to normal values   
after the eighth week, while diabetic rats treated with insulin, only the 
level of glycosylated hemoglobin has not been effectively brought up 
to standard. The extract of Opuntia fuliginosa is presumed to function 
as a coadjutor of insulin.18

In addition, pancreatectomized rabbits fed on prickly pear stems 
showed low blood glucose levels.18 The subcutaneous glucose 
tolerance test also shows that insulin and Opuntia fuliginosa extract 
administered to rats show a significant drop in blood glucose with 
normal blood glucose levels within 120 minutes. Among others, non-
insulin-dependent diabetic patients receiving fresh or cooked stems 
of prickly pear showed lower levels of glucose but no hypoglycemic 
effect.19 Another important finding of the present study is that control 
of diabetes with a purified extract of Opuntia fuliginosa can be 
achieved with daily oral doses in the range of 1 mg/kg body weight.20

Antidiabetic activity of Opuntia monacantha: Other researchers 
have investigated the effect of polysaccharides extracted from cladodes 
of Opuntia monacantha (POMC) on carbohydrate metabolism 
in streptozotocin diabetic rats. They compare its action with 
dimethylbiguanide, by determining blood glucose, total cholesterol, 
total triglyceride and the level of HDL cholesterol; polysaccharides 
extracted from cladodes have shown beneficial effects on the 
improvement of lipid and blood sugar levels. Daily treatment at 100-
300 mg/kg of POMC for four weeks not only brought a significant 
decrease in blood glucose level of diabetic rats, but also increased the 
level of HDL cholesterol.

Compared with groups of rats treated with dimethylbiguanide, the 
mechanism of action of POMC could be similar. The level of insulin 
in diabetic rats was not significantly affected by the treatment of 
POMC and dimethylbiguanide from which it can be concluded that 
polysaccharides reduce intestinal glucose uptake, enhance insulin 
sensitivity by increased uptake and peripheral use of glucose and 
decreased hepatic glucose production by inhibiting gluconeogenesis 
and glycogenolysis.21‒23

Antidiabetic activity of Opuntia dillenii: Another study 
investigated the antidiabetic effect of polysaccharides of Opuntia 
dillenii in mice rendered diabetic by strepotozotocin. The oral 
administration of polysaccharides decreased significantly: taking food 
and water; glycemia;  the total cholesterol level; the triglyceride level; 
the MDA rate and the activity of glucose-6-phosphatase (G-6-Pase). 
On the other hand, there has been a remarkable increase: body weight; 
hepatic glycogen level; the level of high density lipoproteins; hepatic 
superoxide dismutase; and glutathione peroxidase.

However, insulin levels did not increase significantly in mice with 
induced diabetes. The study proposes the hypothesis that Opuntia 
dillenii polysaccharides exert its anti-hyperglycaemic effect by 
protecting the liver against peroxidation damage and maintaining 
tissue function, thereby improving the sensitivity and response of 
target in insulin-diabetic mice.24

Antidiabetic activity of Opuntia humifusa : A more recent 
Korean study25 investigated the effect of administration of Opuntia 
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humifusa stem extract (OHSt) on diabetic rats (type I diabetes). The 
observation of the effects did not concern only glycemia and lipidemia 
but also on the cells and the liver enzymes and the pancreatic tissues.

Forty six-week-old rats divided into 5 groups:

a. the control group (NC: normal control);

b. diabetic rats whose diabetes has been induced with streptozotocin;

c. diabetic rats treated at 150 mg/kg with cladodes extract per day 
orally (OHSt 150);

d. diabetic rats treated with 250 mg/kg of cladodes extract per day 
orally (OHSt 250);

e. diabetic rats treated with 500 mg/kg of cladodes extract per day 
orally (OHSt 500).

The stems of Opuntia humifusa powder have been suspended in 
distilled water and are administered by a gastric tube. After 7 weeks 
of treatment, the blood glucose and triglyceride levels of cladode 
extract-treated groups were significantly lower compared to the group 
of diabetic rats. The treatment also resulted in a significant decrease 
in total cholesterol and low density lipoprotein, accompanied by a 
significant increase in high density lipoprotein. In addition, the levels 
of alanine aminotransferase and aspartate aminotransferase were 
significantly lower in rats in the stem-treated group than in the untreated 
diabetic group. A significant increase in pancreatic cell volume of rats 
treated with 500 mg/kg of oral extracts was reported. The histological 
results of the pancreatic tissues by immunohistochemical test of 
the treated rats are positive for the insulin antigen for most of the 
Langerhans beta cells (Figure 2).25

Figure 2 (A) Histological appearance of Langerhans islets of the pancreas of 
the different groups of rats (stained with hematoxylin and eosin), (B) Confocal 
microscopic representation of insulin (green stain) and glucagon (red stain) 
and both (orange to yellow stain) in immunohistochemical tests carried out 
on the pancreas of treated rats.12

Overall results suggest that stems of Opuntia humifusa have 
potential hypoglycemic and hypolipidemic activity in diabetic rats.25

Conclusion
These data highligts the great importance of valorizing Opuntia 

spp as a source of natural bioactive compounds with high therapeutic 

potentialities that can be used in cosmetic, nutraceutical and 
pharmaceutical industries.

Acknowledgments
None.

Conflicts of interest
Author declares that there is none of the conflicts.

References
1. Maataoui BS, Hmyene A, Hilali et S. Activités anti‒radicalaires 

dextraits de jus de fruits du figuier de barbarie. Lebanese science 
journal. 2006;7(1):1‒6.

2. Blois MS. Antioxidant determinations by the use of stable free radical. 
Nature. 1958;181;1199‒1200.

3. Brand‒Williams W, Cuvelier ME, Berset C. Use of a free radical 
method to evaluate antioxidant activity. Lebensmitel–Wissenschauft 
and Technologie. 1995;28(1):5‒30.

4. Fenton HJH. Oxidation of tartaric acid in presence of iron. Chem Soc. 
1894;65:899‒910.

5. Zhao LY, Lana QJ, Huang ZC, et al. Antidiabetic effect of a 
newly identified component of Opuntia dillenii polysaccharides. 
Phytomedicine. 2011;18(8‒9):661‒668.

6. Eun‒Hee Park, Ja‒Hoon Kahng, Sang Hyun Lee, et al. An anti 
inflammatory principle from cactus. Fitoterapia. 2001;72(3):288‒290.

7. Morena M, Martin‒Mateo M, Cristol JP, et al. Stress oxydant, 
hémo‒incompatibilité et complications de la dialyse au long cours. 
Néphrologie.  2002;23(5):201‒208.

8. Xian‒Ke Zhong, Xin Jin, Feng‒Ying Lai, et al. Chemical analysis 
and antioxidant activities in vitro of polysaccharide extractedfrom 
Opuntia ficus indica Mill Cultivated in China. Carbohydrate Polymers. 
2010;82(3):722–727.

9. Wei Liu, Yu‒Jie Fu, Yuan‒Gang Zu, et al. Supercritical carbon dioxide 
extraction of seed oil from Opuntia dillenii Haw and its antioxidant 
activity. Food Chemistry. 2009;114:334–339.

10. Rbia O, Chkioua C, Hellal R, et al. Antioxidant and antibacterial 
activities of Opuntia ficus indica seed oil fractions and their bioactive 
compounds identification. Turk J Biochem. 2017;42(4):481‒491.

11. Kwak KP. Neuroprotective effects of the flavonoids isolated from 
Opuntia ficus‒indica vat, saboten.

12. Hyang Dok‒Go, Kwang Heun Lee, Hyoung Ja Kim, et al. Neuroprotective 
effects of antioxidative flavonoids, quercetin, (+)-dihydroquercetin 
and quercetin 3‒methyl ether, isolated from Opuntia ficus‒indica var. 
saboten. Brain Research. 2003;965(1‒2):130‒136.

13. Jung‒Hoon Kim, Shin‒Mi Park, Hyun‒Joo Ha, et al. Opuntia ficus‒
indica attenuates neuronal injury in vitro and in vivo models of cerebral 
ischemia. Journal of Ethnopharmacology. 2006;104(1‒2):257‒262.

14. Trejo‒Gonzfilez A, Genaro Gabriel‒Ortiz, Ana Maria Puebla‒
Pdrez, et al. A purified extract from prickly pear cactus (Opuntia 
fuliginosa) controls experimentally induced diabetes in rats. Journal of  
Ethnopharmacology. 1996;55(1):27‒33.

15. Frati‒Munari AC, Fernandez‒Harp JA, de la Riva H, et al.  Effects 
of nopal (Opuntia sp.) on serum lipids, glycemia and bodyweight. 
Archives de Investigacion Medica (Mexique). 1983;14(2):117‒125.

16. Nuttall FQ. Dietary fiber in the management of diabetes. Diabetes. 
1993;42(4):503‒508.

https://doi.org/10.15406/mojfpt.2019.07.00217
http://lsj.cnrs.edu.lb/wp-content/uploads/2015/12/maataoui.pdf
http://lsj.cnrs.edu.lb/wp-content/uploads/2015/12/maataoui.pdf
http://lsj.cnrs.edu.lb/wp-content/uploads/2015/12/maataoui.pdf
https://www.nature.com/articles/1811199a0
https://www.nature.com/articles/1811199a0
https://www.sciencedirect.com/science/article/pii/S0023643895800085
https://www.sciencedirect.com/science/article/pii/S0023643895800085
https://www.sciencedirect.com/science/article/pii/S0023643895800085
https://www.ncbi.nlm.nih.gov/pubmed/21300531
https://www.ncbi.nlm.nih.gov/pubmed/21300531
https://www.ncbi.nlm.nih.gov/pubmed/21300531
https://www.ncbi.nlm.nih.gov/pubmed/11295308
https://www.ncbi.nlm.nih.gov/pubmed/11295308
http://www.academia.edu/18211202/Stress_oxydant_h%C3%A9mo-incompatibilit%C3%A9_et_complications_de_la_dialyse_au_long_cours
http://www.academia.edu/18211202/Stress_oxydant_h%C3%A9mo-incompatibilit%C3%A9_et_complications_de_la_dialyse_au_long_cours
http://www.academia.edu/18211202/Stress_oxydant_h%C3%A9mo-incompatibilit%C3%A9_et_complications_de_la_dialyse_au_long_cours
https://www.sciencedirect.com/science/article/pii/S0144861710004406
https://www.sciencedirect.com/science/article/pii/S0144861710004406
https://www.sciencedirect.com/science/article/pii/S0144861710004406
https://www.sciencedirect.com/science/article/pii/S0144861710004406
http://agris.fao.org/agris-search/search.do?recordID=US201301581240
http://agris.fao.org/agris-search/search.do?recordID=US201301581240
http://agris.fao.org/agris-search/search.do?recordID=US201301581240
https://www.degruyter.com/view/j/tjb.ahead-of-print/tjb-2016-0200/www.degruyter.com/view/j/tjb.ahead-of-print/tjb-2016-0200/tjb-2016-0200.xml
https://www.degruyter.com/view/j/tjb.ahead-of-print/tjb-2016-0200/www.degruyter.com/view/j/tjb.ahead-of-print/tjb-2016-0200/tjb-2016-0200.xml
https://www.degruyter.com/view/j/tjb.ahead-of-print/tjb-2016-0200/www.degruyter.com/view/j/tjb.ahead-of-print/tjb-2016-0200/tjb-2016-0200.xml
https://www.ncbi.nlm.nih.gov/pubmed/12591129
https://www.ncbi.nlm.nih.gov/pubmed/12591129
https://www.ncbi.nlm.nih.gov/pubmed/12591129
https://www.ncbi.nlm.nih.gov/pubmed/12591129
https://www.ncbi.nlm.nih.gov/pubmed/16243466
https://www.ncbi.nlm.nih.gov/pubmed/16243466
https://www.ncbi.nlm.nih.gov/pubmed/16243466
https://www.ncbi.nlm.nih.gov/pubmed/9121164
https://www.ncbi.nlm.nih.gov/pubmed/9121164
https://www.ncbi.nlm.nih.gov/pubmed/9121164
https://www.ncbi.nlm.nih.gov/pubmed/9121164
https://www.ncbi.nlm.nih.gov/pubmed/6314922
https://www.ncbi.nlm.nih.gov/pubmed/6314922
https://www.ncbi.nlm.nih.gov/pubmed/6314922
https://www.ncbi.nlm.nih.gov/pubmed/8384131
https://www.ncbi.nlm.nih.gov/pubmed/8384131


Therapeutic potentialities of prickly pear Opuntia spp 42
Copyright:

©2019 Rbia et al.

Citation: Rbia O, Smiti SA. Therapeutic potentialities of prickly pear Opuntia spp. MOJ Food Process Technol. 2019;7(2):39‒42. DOI: 
10.15406/mojfpt.2019.07.00217

17. Meckes‒Lozoya M, Roman‒Ramos R.  Opuntia streptaeantha: a 
coadjutor in the treatment of diabetes mellitus. American Journal of 
Clinical Medecine. 1986;14(3‒4):116‒118.

18. Ibanez Camacho R, Roman Ramos R. Efecto hipoglucemiante del 
nopal. Archivos de Investigacion Media (Mexique). 1979;10:223‒230.

19. Munari AC, Gordillo BE, Altamirano P, et al. Hypo‒glycemic effect 
of Opuntia streptaeantha Lemaire in NIDDM. Diabetes Care. 
1988;11(1):63‒66.

20. Augusto Trejo‒Gonzfilez, Genaro Gabriel‒Ortiz, Ana Maria Puebla‒
Pdrez, et al. A purified extract from prickly pear cactus (Opuntia 
fuliginosa) controls experimentally induced diabetes in rats. Journal of 
Ethnopharmacology. 1996;55(1):27‒33.

21. Lutz TA, Estermann, A, Haag S, et al. Depolarization of the liver 
cell membrane by metformin. Biochemica et Biophysica Acta (BBA), 
Biomembranes. 2001;1513(2):176‒184.

22. Ning Yang, Mouming Zhao, Banghao Zhu, et al. Anti‒diabetic effects 
of polysaccharides from Opuntia monacantha cladode in normal and 
streptozotocin‒induced diabetic rats.  Innovative Food Science and 
Emerging Technologies. 2008;9(4):570‒574.

23. Adolfo Andrade‒Cetto, Helmut Wiedenfeld. Anti‒hyperglycemic 
effect of Opuntia streptacantha Lem. Journal of Ethnopharmacology. 
2011;133(2):940‒943.

24. Zhao LY, Lana QJ, Huang ZC, et al. Antidiabetic effect of a 
newly identified component of Opuntia dillenii polysaccharides. 
Phytomedicine. 2011;18(8‒9):661‒668.

25. Sahng‒Wook Hahm, Jieun Park, Yong‒Suk Son. Opuntia humifusa stems 
lower blood glucose and cholesterol levels in streptozotocininduced 
diabetic rats. Nutrition Research. 2011;31(6):479‒487.

https://doi.org/10.15406/mojfpt.2019.07.00217
https://www.ncbi.nlm.nih.gov/pubmed/3541573
https://www.ncbi.nlm.nih.gov/pubmed/3541573
https://www.ncbi.nlm.nih.gov/pubmed/3541573
https://www.ncbi.nlm.nih.gov/pubmed/3276479
https://www.ncbi.nlm.nih.gov/pubmed/3276479
https://www.ncbi.nlm.nih.gov/pubmed/3276479
https://www.ncbi.nlm.nih.gov/pubmed/9121164
https://www.ncbi.nlm.nih.gov/pubmed/9121164
https://www.ncbi.nlm.nih.gov/pubmed/9121164
https://www.ncbi.nlm.nih.gov/pubmed/9121164
https://www.sciencedirect.com/science/article/pii/S0005273601003522
https://www.sciencedirect.com/science/article/pii/S0005273601003522
https://www.sciencedirect.com/science/article/pii/S0005273601003522
https://www.sciencedirect.com/science/article/pii/S1466856407001725
https://www.sciencedirect.com/science/article/pii/S1466856407001725
https://www.sciencedirect.com/science/article/pii/S1466856407001725
https://www.sciencedirect.com/science/article/pii/S1466856407001725
https://www.ncbi.nlm.nih.gov/pubmed/21111796
https://www.ncbi.nlm.nih.gov/pubmed/21111796
https://www.ncbi.nlm.nih.gov/pubmed/21111796
https://www.ncbi.nlm.nih.gov/pubmed/21300531
https://www.ncbi.nlm.nih.gov/pubmed/21300531
https://www.ncbi.nlm.nih.gov/pubmed/21300531
https://www.ncbi.nlm.nih.gov/pubmed/21745630
https://www.ncbi.nlm.nih.gov/pubmed/21745630
https://www.ncbi.nlm.nih.gov/pubmed/21745630

	Title
	Abstract
	Keywords
	Introduction
	Discussion
	Conclusion
	Acknowledgments
	Conflicts of interest 
	References
	Figure 1
	Figure 2 

