ACTA SCIENTIFIC NUTRITIONAL HEALTH

Volume 3 Issue 5 May 2019

Review Article

The Pharmacological Uses of Cissus sicyoides

Claudio Henrique Rodrigues?, Pamina Rafaela Silva?, Josenildo Pessoa Sena', Ana Lucia Figueiredo Porto?, Thiago
Pajet Nascimento? and Romero Marcos Pedrosa Brandido Costa?*

Department of Pharmaceutical Sciences, Federal University of Pernambuco, Brazil

2Department of Morphology and Animal Physiology, Federal Rural University of Pernambuco, Brazil

*Corresponding Author: Romero Marcos Pedrosa Brandao Costa, Department of Morphology and Animal Physiology, Federal Rural Uni-

versity of Pernambuco, Recife, Pernambuco, Brazil.

Received: March 04, 2019; Published: April 02, 2019

Abstract

One of the oldest practices of mankind is phytotherapy. The study of various plants has had fundamental stimulus so that, in this

way, a great amount of phytotherapeutic compounds can be obtained that can be economically exploited. An example of such plants

is Cissus sicyoides, also known as vegetable insulin, which has wide use in empirical treatment of diabetes as well as several other

activities such as anti-inflammatory, antidiarrheal, anxiolytic, vasoconstricting, vasoprotective etc. The literature on these activities

suggests the different activities or potential activities that can be used for treatment as a therapeutic agent or as an adjunct to thera-

pies with established treatment, and there is no commercially available herbal medicine.
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Introduction

Phytotherapy is one of the oldest therapeutic practices of man-
kind, which is based on popular or botanical knowledge. The first
discoveries were made in Iran and China, where compiled reports
containing herbs and their phytotherapeutic capabilities were
made available [1]. The World Health Organization (WHO) recog-
nizes the importance of phytotherapy and suggests that it is a vi-
able and important alternative, especially in developing countries,
due to its low of production and use [2]. Furthermore, medicinal
plants, pharmaceutical preparations and natural products that are
isolated move a large market, both in industrialized countries and
in those that are still emerging. Despite the wide use of plants by
the population, the pharmacological studies still lack studies that
prove many of their activities, since there is the variability of the

species between the regions and between countries [3].

Vegetable insulin (Cissus sicyoides) is located in the Amazon re-
gion, in Brazil, that belongs to the family Vitaceae [4] and is a ge-
nus of greater predominance in South America [5]. The species has
ovate-cordiformes leaves, having as fruit a black berry, that con-
tains a seed. The main use by the population is through tea through

infusion, used for the treatment of diabetes [6].

Vegetable insulin has several uses. In Brazilian, it is a popular

medicine and used as anti-inflammatory, antipyretic and antidia-

betic drug. It also possesses antibacterial, antiallergic, cytostatic
and gastroprotective effects [4]. Among its composition flavonoids,
alkaloids, saponins, steroids, phenolic compounds and anthocyani-
dins, which are mainly responsible for the activities that the plant
exhibits [6]. The anthocyanidins present in its seed are primarily

responsible for its use in the dye industry [7].

This review explores the phytotherapeutic abilities of Vegeta-

ble insulin as a treatment agent for various conditions.

Phytochemical study

Dias., et al. [8] conducted a research on the secondary metab-
olites, where were used methodologies for the identification of
saponins, steroids, tannins and other metabolites that are main-
ly responsible for the action that the plant presents. In addition,
the study evidenced the absence of alkaloids, which has also been
shown in previous phytochemical studies [10]. Table 1 shows the
result of the methodologies made for identification. Table 1 shows
the metabolites researched and the main methodologies, as well as

the result found.

The presence of flavonoids confers many of the actions that are
observed in the plant, and this also varies according to the conjuga-
tion or not of the metabolite with sugar, where the first increases
the absorption of the molecule [11], which occurs in the intestine

thinner. Flavonoids are important for the anti-diabetic, antiviral,
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anti-inflammatory, anti-inflammatory, antitumor activities on cap-

illary and hormonal permeability [12-15].

Phytochemical
Chemical group Method
Bourchardat
Alkaloids Mayer
Dragendoff
Silica-tungstic acid
Steroids Gelatine
Tannins FeCl,
Magnesium tape
Flavonoids Fluorescence
Saponins foam

Table 1: Phytochemical identification of the hydroalcoholic
extract of Cissus siyoicoides.

Source: Dias., et al. [8].

Antidiabetic effect

Diabetes is characterized by the inactivity of insulin. Its causes
major public health problems and increases the incidence of death.
The increase in the number of patients and the several failures in
the therapy make it possible to look for alternative sources such
as plants that have a blood glucose lowering effect, such as Cissus

sicyoides.

A study by Santos,, et al. [16], showed that when extracts from
Cissus is administered to diabetic patients, their blood glucose lev-
els reduced and did not increase hormone insulin secretion. Since
this plant is mainly used for type 2 diabetes, its proposed mecha-
nism corroborates what is seen in literature for treatment. This is
the decrease in glucose without increase in secretion of the hor-
mone and thus, favoring the consumption of that quantity [17]. In
addition, other pre-clinical studies have been performed, showing
that the mechanism of this plant resembles that presented by the
class of antidiabetic biguanides [18,19].

According to Pepato., et al. [18], the use of extract from Cissus
in diabetic rats showed an improvement in their condition, but
there was no change in the levels when the same extract was used
on healthy rats. In addition, blood glucose, urine glucose and urea
levels were also reduced compared to the control group. Moreover,
several studies were flawed when different decoction methodolo-
gies were used, which shows that extraction is a critical factor for
the antidiabetic effect to be established. The presence of glycosyl-

ated coumarins was also beneficial [6], and there was no evidence
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of plant-related toxic activity, and this may be one of the explana-

tions for its wide popular use.

Anxiolytic effect
A study by Almeida., et al. [20] showed that plant tea use with

its aerial leaves did not promote any toxicity and also did not pro-
mote any undesirable behavior or different psychological activ-
ity. In addition, the anticonvulsant effects of the plant were also
demonstrated when using models with a standard anticonvulsant
(Diazepan) as a positive control, and satisfactory results were ob-
tained. The justification of anxiolytic and anticonvulsive effects of
the authors corroborates other findings in literature, such as fla-
vonoids, linalool, and a-tocopherol as the main factors responsible
for this activity [21,22].

Drug administration by the intraperitoneal route suggests an
interaction between the compounds found in the plant and the
drugs administered, such as phenobarbital, as it is also seen in oth-
er plants, such as Smilax sp. [23]. Inhibition of cytochrome P450
enzymes by plant compounds appears to be primarily responsible
for the increased action of anticonvulsive drugs, such as pheno-
barbital and Cissus sicyoides, producing protection against convul-
sions in study mice [20]. In addition, linalool also interacts with the
GABA receptor, performing a modulation, as is also seen for drugs,
which also affirms the anticonvulsive effect of the plant [21], and
a-tocopherol has also been reported as having the same action in

several plants that showed anticonvulsive potential [24].

Anti-inflammatory effect

Beserra, et al. [25] studied the anti-inflammatory action of the
plant by administering the oral extract to rats that underwent an
acute model of edema caused by xylene, while its mechanisms
were evaluated by means of the involvement of the arachidonic
acid and prostaglandin E2 mediators. Xylene, in these models, acts
as a mediator of inflammatory characteristics such as pain, heat,
redness and swelling [26], in a neurogenic way, and its evaluation
was based on the characteristics of this edema that was generated

in the ear.

The administration of different concentrations of the extract
promoted the remission of the induced edema, and this remission
was not dose-dependent, but all were satisfactory when compared
to the control group, which used dexamethasone [25]. This already
corroborates previous results of the anti-inflammatory action of
the plant, using topical action, where the wound remission of the
model was 50% in relation to the control group, but also reported
problems in the topical absorption of the extract once there are a

large number of components, and it was also seen the reduction of
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myeloperoxidase levels in the final homogenate, and suggests that

the action is also due to the accumulation of neutrophils in the area.

The action of the plant, again, is also characterized by the pres-
ence of flavonoids, which act as antioxidants and free radical scav-
engers, and with this, contribute greatly to the oxidative stress
that is caused. In addition, the mechanism is also related to the
reduction of PGE2 levels, since several authors have reported sev-
eral compounds present in the plant that justify this action, such
as (-sitosterol, which is one of the main components found in the
plant [27] and also resveratrol [28], which has high relation with
the inhibition of cyclooxygenase and also of leukotriene.

Anti-diarrhea effect

Beserra,, et al. [25] also studied the antidiarrheal activity of the
plant, using the laxative induction model of castor oil, which is me-
tabolized in the pancreas through lipases, and generates glycerol
as one of its metabolites, which is responsible for all this cascade
which generates the activity [29]. The effect of the application of
the extract was positive, where it acted in two ways: a decrease in

the amount of liquid feces and a delay in the onset of diarrhea.

With these results, two mechanisms were proposed, where the
first consisted of altered intestinal motility and delayed intestinal
transit, while the second consisted of increased absorption of elec-
trolytes and water, reducing the secretion of fluids in the gastroin-
testinal tract. Relationships have also been made with other antidi-
arrheals, such as opioids, which have a known function of reducing
gastric motility and increasing electrolyte absorption [30], and for
this an association of an opioid with the extract was made, and the
result was negative, showing that there is no involvement of these

receptors in the action of what is being studied.

We also sought to understand the involvement of a-2 adrener-
gic receptors, which inhibits peristaltic activity and reduce muscle
tone [31], and this was done using a selective receptor agonist,
where it was seen that there is no relation between this mechanism
and the extract, since it was not possible to reverse the effect in the
intestinal transit. Finally, the effect on the increase in traffic caused
by a muscarinic agonist was tested, since intestinal transit can also
be affected by mediators such as acetylcholine [32], and it was seen
that the extract showed a significant decrease and states that the
muscarinic receptors are involved in the reduction of peristaltic

movement.

Antibacterial and antifungal activity

Beltrame,, et al. [33] evaluated the antimicrobial activity of dif-
ferent fractions of the ethanolic extract of several aerial parts of the

plant, using the technique of diffusion in solid agar. ATCC (Ameri-
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can Type Culture Collection) microorganisms such as Staphylococ-
cus aureus ATCC, Escherichia coli ATCC 25922, Pseudomonas aeru-
ginosa ATCC 15442 and Bacillus subtilis ATCC 6623 were used, and
various antibiotics already known in literature were tested for posi-
tive control, such as chloramphenicol, vancomycin, tetracycline,

and penicillin.

Two compounds, based on sitosterol, were found to be active
only for B. subtilis, being inactivated in the presence of other micro-
organisms, which were already proven in the literature for other
plants, such as Vochysia divergens, which was studied by Hess [34],
where E. coli and S. aureus were resistant against a 5 mg/mL dose
of the extract, while other authors have already shown the capac-
ity of this extract against these same bacteria, plus Salmonella ty-
phimurium [35]. In addition, Garcia., et al. [36] have already shown
the effect of the extract against bacteria of the gastrointestinal tract,
corroborating with the results already shown by the previously
mentioned author. The antifungal activity was proven by Silva., et
al. [37], which showed the propensity of the extract of the plant and
of different fractions extracted against those causing mycotic infec-
tions, which showed that different molecules, such as resveratrol
and bicyclogermacrene, that already had antifungal characteristic
known due to their action in several other molecules, such as Piper

cernuum and P, regnellii [38].

Vasoconstritor effect

Garcia., et al. [39] studied the effect that the aqueous extract
of the plant on muscular contraction, which presents two phases:
phasic and tonic. This contraction indicates that Cissus sicyoides
had the ability to provide calcium to the contractile elements of
the cytoplasm. It was observed that in the presence of the extract
in calcium, the norepinephrine has its maximum induced tension,
corroborating with the idea that Cissus sicyoides increases the avail-

ability of intracellular calcium for contractile resistance.

For contraction induced by some agonists in the vascular
smooth muscle, extracellular calcium is essential [40] and minimi-
zation of the response is done with the use of calcium antagonists.
CS-induced contraction in aortic rings was inhibited by lanthanum,
which is known to block calcium entry into the cell [41], suggesting
that the aqueous extract of CS modifies the calcium infusion into
the cell. The contraction of CS in calcium-free solutions can occur
repeatedly in the same tissue, indicating that these contractions
are a recycling of the Ca* intracellular activator. These results are
in accordance with Bond,, et al. [42] who showed that, under ap-
propriate conditions, intracellular Ca?* can be recycled. The diver-
sity of smooth muscles may evoke reproducible contractions in the

absence of extracellular Ca?* [43]. The results indicate that when
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calcium influx into the cell is blocked or absent, the CS extract can
still produce contraction, activating the release of calcium from the
cell's internal deposits. The results of these studies demonstrate
that CS extract was able to induce contractions in the aorta of guin-
ea pigs that are not dependent on extracellular calcium and that ex-

tracellular calcium is not essential to replenish intracellular stores.

Gastroprotector effect

According to the works of Ferreira,, et al. [39], several doses of
the extract of the plant were administered in rats, already aware
of the toxicity of the plants, which are equivalent to all the effects
previously described, and the presence of acute toxicity was ruled
out [40]. Lesions caused by nonsteroidal anti-inflammatory drugs
and problems caused by ethanol end up depleting gastric defenses,
such as mucus and mucosa, which induce gastric lesions. The ex-
tract showed efficient values when compared to the control, and an
even greater efficacy when the extract was administered before the

injury caused by ethanol.

As some agents such as cimetidine, which are secretory, lack
the pharmacological power to inhibit ethanol-induced ulcers, and
this effect is observed when the agents have gastroprotective ac-
tion [41]. This suggests that the plant is an agent that presents the
second activity. The animals submitted to pre-treatment with the
extract showed a decrease in the ulcerative index and an increase
in the gastric volume, which did not interfere with the total gastric

acid, which reinforces the gastroprotective potential of the plant.

Conclusion

Cissus sicyoides is a plant widely used through popular knowl-
edge for the treatment of diabetes, even having the common name
of "insulin" as well as in several other actions. Despite all the evi-
dence and pharmacological studies carried up to date, there is no
phytotherapeutic drug in commerce containing the plant in ques-
tion, which would be something innovative, once this proposed
tablet meets all the parameters. Due to its great pharmacological
properties, it is of paramount importance for further studies with
extracts of the plant for later use as coadjuvant in the therapy, add-
ing the plant to an already known set that has its great use in phy-

totherapy.

Acknowledgements

We are grateful to the following sources for the grants award-
ed: FACEPE (Fundagdo de Amparo a Ciéncia e Tecnologia de Per-
nambuco) through the Researcher's scholarship grant: BFP-0017-
5.05/18).

12

Conflict of Interest

There is no conflict of interest.

Bibliography

1.

10.

11.

12.

Rezende CM. “A utilizagdo de fitoterapia no cotidiano de uma
populagdo rural”. Revista da Escola de Enfermagem da USP
36.3 (2002): 282-288.

WHO Library Cataloguing in Publication Data. “Guidelines for
the appropriate use of herbal medicines (WHO regional publi-
cations”. Western Pacific series (1998).

Brasil. Ministério da Satde. Secretaria de Ciéncia, Tecnolo-
gia e Insumos Estratégicos. Departamento de Assisténcia
Farmacéutica. “A fitoterapia no SUS e o Programa de Pesquisa
de Plantas Medicinais da Central de Medicamentos/Ministério
da Saude”. Secretaria de Ciéncia, Tecnologia e Insumos Estra-
tégicos. Departamento de Assisténcia Farmacéutica - Brasilia:
Ministério da Satude (2006): 148.

Abreu IN,, et al. “Propagacdo in vivo e in vitro de Cissus sicyo-
ides, uma planta medicinal”. Acta Amazonica 33 (2003): 1-7.

Lombardi JL. “Eight new species of Cissus (Vitaceae) from
South America”. Brittonia 48.2 (1996): 195-208.

Beltrame LF, et al. “Estudo fitoquimico e avaliacdo do poten-
cial antidiabético do Cissus sicyoides L. (Vitaceae)”. Quimica
Nova 24.6 (2001): 783-785.

Silva GA., et al. “Estudo toxicologico e farmacolégico dos extra-
tos fluidos de Cissus sicyoides L". Revista brasileira de farma-
cognosia 5(2) (1996): 143-155.

Dias GT,, et al. “Toxicidade do extrato hidroalcodlico das folhas
de Cissus sicyoides”. Acta Brasiliensis 1.1 (2017): 8-12.

Agra MF and Barbosa-Filho, JM. “Levantamento da flora me-
dicinal da Paraiba e triagem fitoquimica”. Revista Brasileira de
Farmdcia 71.3 (1990): 72-76.

Assob et al. “Antimicrobial and toxicological activities of five
medicinal plant species from Cameroon Traditional Medicine”.
BMC Complementary and Alternative Medicine 11 (2011): 70.

Prince PSM and Kamalakkannan N. “Rutin improves homeo-
stasis in streptozotocin diabetic tissues by altering glycolitic
and gluconeogenic enzymes”. Journal Biochemistry and Mo-
lecular Toxicology 20 (2006): 96-102.

Zuanazzi, JAS and Montanha JA. “Flavonéides”. “Farmacog-
nosia: da planta ao medicamento”. 5.ed. Porto Alegre/Flori-
anépolis: UFRGS/UFSC Cap. 23 (2004): 577-614.

Citation: Romero Marcos Pedrosa Branddo Costa,, et al. “The Pharmacological Uses of Cissus sicyoides”. Acta Scientific Nutritional Health 3.5 (2019): 09-14.


https://www.scielo.br/scielo.php?pid=S0080-62342002000300011&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S0080-62342002000300011&script=sci_abstract
https://www.scielo.br/scielo.php?pid=S0080-62342002000300011&script=sci_abstract
https://apps.who.int/medicinedocs/en/d/Jh2945e/
https://apps.who.int/medicinedocs/en/d/Jh2945e/
https://apps.who.int/medicinedocs/en/d/Jh2945e/
https://www.scielo.br/pdf/aa/v33n1/1809-4392-aa-33-1-0001.pdf
https://www.scielo.br/pdf/aa/v33n1/1809-4392-aa-33-1-0001.pdf
https://link.springer.com/article/10.2307/2807814
https://link.springer.com/article/10.2307/2807814
https://www.scielo.br/scielo.php?pid=S0100-40422001000600014&script=sci_abstract&tlng=es
https://www.scielo.br/scielo.php?pid=S0100-40422001000600014&script=sci_abstract&tlng=es
https://www.scielo.br/scielo.php?pid=S0100-40422001000600014&script=sci_abstract&tlng=es
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-695X1996000200001
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-695X1996000200001
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-695X1996000200001
https://revistas.ufcg.edu.br/ActaBra/index.php/actabra/article/view/8
https://revistas.ufcg.edu.br/ActaBra/index.php/actabra/article/view/8
https://www.ncbi.nlm.nih.gov/pubmed/21867554
https://www.ncbi.nlm.nih.gov/pubmed/21867554
https://www.ncbi.nlm.nih.gov/pubmed/21867554
https://www.ncbi.nlm.nih.gov/pubmed/16615078
https://www.ncbi.nlm.nih.gov/pubmed/16615078
https://www.ncbi.nlm.nih.gov/pubmed/16615078
https://www.ncbi.nlm.nih.gov/pubmed/16615078

The Pharmacological Uses of Cissus sicyoides

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ahmad M,, et al. “Hypoglycaemic action of the flavonoid frac-
tion of Cuminun nigrum seeds”. Phytoterapy Research 14.2
(2000): 103-106.

Barbosa WLR, et al. “Flavonoéides de Cissus verticillata e a ativ-
idade hipoglicemiante do cha de suas Folhas”. Revista Brasilei-
ra de Farmacognosia 12 (2002): 13-15.

Dores RGR. “Analise morfoldgica e fitoquimica da Fava d’anta
(Dimorphandra mollis Benth.)” Vicosa MG: UVF (2007): 375.

Santos HB,, et al. “Avalia¢do do efeito hipoglicemiante de Cis-
sus sicyoides em estudos clinicos fase II". Revista Brasileira de
Farmacognosia 18.1 (2008): 70-76.

Hernandez-Galicia E., et al. “Studies on hypoglicemic activity
of Mexican medicinal plants”. Proceedings of the Western Phar-
macology Society 45 (2002): 118-124.

Pepato MT, et al. “Cissus sicyoides (princess vine) in the long-
term treatment of streptozotocin-diabetic rats”. Biotechnology
and Applied Biochemistry 37 (2003): 15-20.

Viana GSB,, et al. “Hypoglycemic and anti-lipemic effects of the
aqueous extract from Cissus sicyoides”. BMC Pharmacology 4
(2004): 9-15.

Almeida ER et al. “Anxiolytic and Anticonvulsant Effects on
Mice of Flavonoids, Linalool, and a-Tocopherol Presents in the
Extract of Leaves of Cissus sicyoides L. (Vitaceae)”. BioMed Re-
search International (2009).

Elisabetsky E., et al. “Anticonvulsant properties of linalool in
glutamate-related seizure models”. Phytomedicine 6.2 (1999):
107-113.

Carlini EA. “Plants and the central nervous system”. Pharma-
cology Biochemistry and Behavior 75 (3) (2003): 501-512.

Hasenohrl RU,, et al. “Anxiolytic like effect of combined ex-
tracts of zingiber officinale and ginkgo biloba in the elevated
plus-maze”. Pharmacology Biochemistry and Behavior 53.2
(1996): 271-275.

Ojewole JAO and Amabeoku GJ. “Anticonvulsant effect of Per-
sea americana Mill (Lauraceae)(Avocado) leaf aqueous extract
in mice”. Phytotherapy Research: An International Journal
Devoted to Pharmacological and Toxicological Evaluation of
Natural Product Derivatives 20 (2006): 696-700.

Beserra F, et al. “Cissus sicyoides: pharmacological mecha-
nisms involved in the anti-inflammatory and antidiarrheal
activities”. International journal of molecular sciences 17.2
(2016): 149.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

13

Oliveira LMM.,, et al. “Topical anti-inflammatory potential of
pumpkin (Cucurbita pepo L.) seed oil on acute and chronic
skin inflammation in mice”. Acta Scientiae Veterinariae 41.1
(2013): 220-225.

Awad AB,, et al. “Phytosterols decrease prostaglandin release
in cultured 388D/MAD macrophages”. Prostaglandins Leukot
Essent. Fatty Acids 70 (2004): 511-520.

Quilez AM,, et al. “Phytochemical analysis and anti-allergic
study of Agave intermixta Trel. and Cissus sicyoides L". Journal
of Pharmacy and Pharmacology 56 (2004): 1185-1189.

Akindele A]., et al. “Evaluation of the antidharrhoeal activity
of Byrsocarpus coccineus”. Journal of Ethnopharmacology 108
(2006): 20-25.

Beard TL., et al. “The opioid component of delayed gastroin-
testinal recovery after bowel resection”. Journal of Gastrointes-
tinal Surgery 15 (2011): 1259-1268.

Fiilop K, et al. “Characterization of a2 -adrenoceptor subtypes
involved in gastric emptying gastric motility and gastric mu-
cosal defense”. European Journal of Pharmacology 528 (2005):
150-157.

Wood JD and Galligan JJ. “Function of opioids in the enteric
nervous system”. Neurogastroenterology and Motility 16
(2004): 17-28.

Beltrame FL., et al. “Evaluation of the antidiabetic and antibac-
terial activity of Cissus sicyoides”. Brazilian Archives of Biology
and Technology 45.1 (2002): 21-25.

Hess SC,, et al. “Antibacterial activity and phytochemical analy-
sis of Vochysia divergens (Vochysiaceae)”. Journal of ethno-
pharmacology 47.2 (1995): 97-100.

Lee WC,, et al. “Foodborne illness outbreaks in Korea and Ja-
pan studied retrospectively”. Journal of Food Protection 64
(2001) 899-902.

Garcia MD., et al. “Antibacterial activity of Agave intermixta
and Cissus sicyoides”. Fitoterapia 70 (1999): 71-73.

Silva L., et al. “Crescimento e andlise do potencial antifiingico
em plantas de Cissus verticillata (L.) Nicolson and Jarvis (Vi-
taceae)”. Revista Brasileira de Plantas Medicinais 9 (2007): 73-
79.

Cysne B, et al. “Leaf essential oils of four Piper species from
the State of Ceara-Northeast of Brazil”. Journal of the Brazilian
Chemical Society 16.6B (2005): 1378-1381.

Citation: Romero Marcos Pedrosa Brandao Costa, et al. “The Pharmacological Uses of Cissus sicyoides”. Acta Scientific Nutritional Health 3.5 (2019): 09-14.


https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1573%28200003%2914%3A2%3C103%3A%3AAID-PTR578%3E3.0.CO%3B2-P
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1573%28200003%2914%3A2%3C103%3A%3AAID-PTR578%3E3.0.CO%3B2-P
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1573%28200003%2914%3A2%3C103%3A%3AAID-PTR578%3E3.0.CO%3B2-P
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-695X2002000300007
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-695X2002000300007
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-695X2002000300007
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S0102-695X2008000100014&lng=en&nrm=iso&tlng=pt
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S0102-695X2008000100014&lng=en&nrm=iso&tlng=pt
https://www.scielo.br/scielo.php?script=sci_abstract&pid=S0102-695X2008000100014&lng=en&nrm=iso&tlng=pt
https://www.ncbi.nlm.nih.gov/pubmed/12434552
https://www.ncbi.nlm.nih.gov/pubmed/12434552
https://www.ncbi.nlm.nih.gov/pubmed/12434552
https://www.ncbi.nlm.nih.gov/pubmed/12578546
https://www.ncbi.nlm.nih.gov/pubmed/12578546
https://www.ncbi.nlm.nih.gov/pubmed/12578546
https://www.ncbi.nlm.nih.gov/pubmed/15182373
https://www.ncbi.nlm.nih.gov/pubmed/15182373
https://www.ncbi.nlm.nih.gov/pubmed/15182373
https://www.ncbi.nlm.nih.gov/pubmed/19300520
https://www.ncbi.nlm.nih.gov/pubmed/19300520
https://www.ncbi.nlm.nih.gov/pubmed/19300520
https://www.ncbi.nlm.nih.gov/pubmed/19300520
https://www.ncbi.nlm.nih.gov/pubmed/10374249
https://www.ncbi.nlm.nih.gov/pubmed/10374249
https://www.ncbi.nlm.nih.gov/pubmed/10374249
https://www.ncbi.nlm.nih.gov/pubmed/12895668
https://www.ncbi.nlm.nih.gov/pubmed/12895668
https://www.ncbi.nlm.nih.gov/pubmed/8808131
https://www.ncbi.nlm.nih.gov/pubmed/8808131
https://www.ncbi.nlm.nih.gov/pubmed/8808131
https://www.ncbi.nlm.nih.gov/pubmed/8808131
https://www.ncbi.nlm.nih.gov/pubmed/16775810
https://www.ncbi.nlm.nih.gov/pubmed/16775810
https://www.ncbi.nlm.nih.gov/pubmed/16775810
https://www.ncbi.nlm.nih.gov/pubmed/16775810
https://www.ncbi.nlm.nih.gov/pubmed/16775810
https://www.ncbi.nlm.nih.gov/pubmed/26805827
https://www.ncbi.nlm.nih.gov/pubmed/26805827
https://www.ncbi.nlm.nih.gov/pubmed/26805827
https://www.ncbi.nlm.nih.gov/pubmed/26805827
https://www.ufrgs.br/actavet/41/PUB%201168.pdf
https://www.ufrgs.br/actavet/41/PUB%201168.pdf
https://www.ufrgs.br/actavet/41/PUB%201168.pdf
https://www.ufrgs.br/actavet/41/PUB%201168.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15120714
https://www.ncbi.nlm.nih.gov/pubmed/15120714
https://www.ncbi.nlm.nih.gov/pubmed/15120714
https://www.ncbi.nlm.nih.gov/pubmed/15324488
https://www.ncbi.nlm.nih.gov/pubmed/15324488
https://www.ncbi.nlm.nih.gov/pubmed/15324488
https://www.ncbi.nlm.nih.gov/pubmed/16750338
https://www.ncbi.nlm.nih.gov/pubmed/16750338
https://www.ncbi.nlm.nih.gov/pubmed/16750338
https://www.ncbi.nlm.nih.gov/pubmed/21494914
https://www.ncbi.nlm.nih.gov/pubmed/21494914
https://www.ncbi.nlm.nih.gov/pubmed/21494914
https://www.ncbi.nlm.nih.gov/pubmed/15357848
https://www.ncbi.nlm.nih.gov/pubmed/15357848
https://www.ncbi.nlm.nih.gov/pubmed/15357848
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-89132002000100004
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-89132002000100004
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-89132002000100004
https://www.ncbi.nlm.nih.gov/pubmed/7500642
https://www.ncbi.nlm.nih.gov/pubmed/7500642
https://www.ncbi.nlm.nih.gov/pubmed/7500642
https://jfoodprotection.org/doi/pdf/10.4315/0362-028X-64.6.899
https://jfoodprotection.org/doi/pdf/10.4315/0362-028X-64.6.899
https://jfoodprotection.org/doi/pdf/10.4315/0362-028X-64.6.899
https://www.researchgate.net/publication/237793612_Crescimento_e_analise_do_potencial_antifungico_em_plantas_de_Cissus_verticillata_L_Nicolson_Jarvis_Vitaceae
https://www.researchgate.net/publication/237793612_Crescimento_e_analise_do_potencial_antifungico_em_plantas_de_Cissus_verticillata_L_Nicolson_Jarvis_Vitaceae
https://www.researchgate.net/publication/237793612_Crescimento_e_analise_do_potencial_antifungico_em_plantas_de_Cissus_verticillata_L_Nicolson_Jarvis_Vitaceae
https://www.researchgate.net/publication/237793612_Crescimento_e_analise_do_potencial_antifungico_em_plantas_de_Cissus_verticillata_L_Nicolson_Jarvis_Vitaceae
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-50532005000800012
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-50532005000800012
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-50532005000800012

The Pharmacological Uses of Cissus sicyoides

14

39. Garcia X, et al. “Vasoconstrictor effect of Cissus sicyoides on
guinea-pig aortic rings”. General Pharmacology: The Vascular
System 29 (1997): 457-462.

40. Golenhofen K. and Hermstein N. “Differentiation of calcium
activation mechanisms in vascular smooth muscle by selec-
tive suppression with verapamil and D600". Blood Vessels 12
(1975): 21-37.

41. Ferreira P, et al. “Gastroprotective effect of Cissus sicyoides
(Vitaceae): involvement of microcirculation, endogenous sulf-
hydryls and nitric oxide”. Journal of ethnopharmacology 117.1
(2008): 170-174.

42. lmeida ER, etal. “Central antinociceptive effects of Cissus sicy-
oides on mice”. Pharmaceutical Biology 44 (2006b): 304-308.

43. Arisawa T, et al. “Effects of sucralfate, cimetidine and rabepra-
zole on mucosal hydroxyproline content in healing of ethanol/
HCl-induced gastriclesions”. Clinical and Experimental Phar-
macology and Physiology 33 (2006): 628-632.

Volume 3 Issue 5 May 2019
© All rights are reserved by Romero Marcos Pedrosa
Brandao Costa,, et al.

Citation: Romero Marcos Pedrosa Branddo Costa,, et al. “The Pharmacological Uses of Cissus sicyoides”. Acta Scientific Nutritional Health 3.5 (2019): 09-14.


https://www.sciencedirect.com/science/article/pii/S0306362396004788
https://www.sciencedirect.com/science/article/pii/S0306362396004788
https://www.sciencedirect.com/science/article/pii/S0306362396004788
https://www.researchgate.net/publication/22035825_Differentiation_of_Calcium_Activation_Mechanisms_in_Vascular_Smooth_Muscle_by_Selective_Suppression_with_Verapamil_and_D_600
https://www.researchgate.net/publication/22035825_Differentiation_of_Calcium_Activation_Mechanisms_in_Vascular_Smooth_Muscle_by_Selective_Suppression_with_Verapamil_and_D_600
https://www.researchgate.net/publication/22035825_Differentiation_of_Calcium_Activation_Mechanisms_in_Vascular_Smooth_Muscle_by_Selective_Suppression_with_Verapamil_and_D_600
https://www.researchgate.net/publication/22035825_Differentiation_of_Calcium_Activation_Mechanisms_in_Vascular_Smooth_Muscle_by_Selective_Suppression_with_Verapamil_and_D_600
https://www.ncbi.nlm.nih.gov/pubmed/18304768
https://www.ncbi.nlm.nih.gov/pubmed/18304768
https://www.ncbi.nlm.nih.gov/pubmed/18304768
https://www.ncbi.nlm.nih.gov/pubmed/18304768
https://www.tandfonline.com/doi/abs/10.1080/13880200600715985
https://www.tandfonline.com/doi/abs/10.1080/13880200600715985
https://www.ncbi.nlm.nih.gov/pubmed/16789931
https://www.ncbi.nlm.nih.gov/pubmed/16789931
https://www.ncbi.nlm.nih.gov/pubmed/16789931
https://www.ncbi.nlm.nih.gov/pubmed/16789931

	_GoBack
	_GoBack
	_GoBack

