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ABSTRACT

Most widely used illegal drug in world is Cannabis. Cannabis, more commonly called, marijuana refers to the
several varieties of Cannabis sativa, or Indian hemp plant, that contains the psychoactive drug Delta-9-
tetrahydrocannabinol[ THC].Others name are grass, pot, weed, tea, mary Jane, dagga, sinsemilla, herb, reefer, dope,
shunk, boom, gangster, kif etc. The male and female plants are different. Female plant is tall about 16-18 feet and
has darker and luxuriant foliage than the male. The word “cannabis™ is used for the flowering and fruiting tops of
the plant. It yields a sticky, amorphous resin called ‘cannabinone. The active principles in this resin are mainly
cannabidiol, cannabinolic acid and many tetrahydrocannabinol isomers. It has been cultivated throughout recorded

history, used as a source of industrial fiber, seed oil, food, recreation etc.

KEYWORDS: Cannabis, psychoactive drug, cannabinone, Indian Hemp plant.

INTRODUCTION

In India’s ancient Vedas texts, religious scholars
described cannabis as “one of the five most sacred
plants.” Cannabis has been a part of India’s religious
rituals and festivities for millennia. Ancient Indian
Ayurvedic practices used cannabis as an ingredient in
medicines, ranging from digestions problem to religious
and spiritual moods and medicine. Nearly 191
formulations and more than 15 dosage forms have
included as a key ingredient in Ayurvedic texts. The
plant grows wild throughout India’s Himalayan foothills
and the adjoining plains, from Kashmir in the west to
Assam in the east. Easy accessibility and abundance of
cannabis provides India unique opportunity to harness
the plant for economic growth. The plant Cannabis
indica or sativa grows all over India that can be cultivate
is restricted due to the monopoly of the state
government. Despite the country’s long history of
cannabis use, the plants remain illegal except in
government-authorised premises that produced and sell
Bhang (which can either ground cannabis balls or a drink
made by cannabis in milk), or for a research and
medicinal purposes. Some powers are given to the state
government to grant licences to cultivate cannabis under

certain circumstances (such as for research and medicinal
uses), relatively few research organizations have
obtained them. In fact, only the Uttar Pradesh and
Uttarakhand regions, which are both in Northern India,
received hemp cultivation licences.™! The number of
species in the genus Cannabis has been the subject of a
long debate. Taxonomists have variously characterized
the genus “Cannabis” based on its polytypic nature.l>
Schultes et al. divided this genus into three separate
species:Cannabis sativa,Cannabis indica,and Cannabis
ruderalis.”! In contrast, several other researchers
considered the genus to have two major species, C.
sativa and C. indica.®” The sativa and indica varieties
are more economically important and widespread,
whereas ruderalis is considered a hardier variety grown
in the northern Himalayas and southern states of the
former Soviet Union that is characterized by a sparse,
“weedy” growth, and is rarely cultivated for its drug
content. Compared to sativa for which the average plant
height ranges from 2.5 to 3.5 m, plants of the indica
variety are generally shorter (average height ca. 1.8 m)
and bushier with broader and darker green leaves that
mature early when cultivated outdoors.fig.1®¥ M.A.
ElSohly et al.

Www.ejpmr.com | Vol 7, Issue 11, 2020.

ISO 9001:2015 Certified Journal | 608



http://www.ejpmr.com/

Akshu et al.

European Journal of Pharmaceutical and Medical Research

It yields sticky amorphous resin, cannabinone, which
consists of cannabinols (CsH2¢0,), a colourless oily
liquid, cannabidiol, cannabinolic ~ acid  and
Tetrahydrocannabinol.™

Cannabis is classified under deliriant cerebral neurotic
plant poison. It is also classified as mild hallucinogen or
a sedative or a narcotic. In fact the drug is believed to
produce all these effects in various individuals in a
different way. However, presently it is considered as the
most abused drug all over the world. Slang terms for
cannabis include hash, grass, pot, ganja, spliff and
refer.[!

Botanical nomenclature!®
Kingdom-Plantae (plants)
Sub-Kingdom-Tracheobionta (vascular plants)
Superdivison-Spermatophta(seed plants)
Divison-Mangnoliophyta (flowering plants)
Class-Magnoliophyta (dicotyledons)
Subclass-Hamamelididae

Order-Urticales

Family-Cannabaceae

Genius-Cannabis

Species- Sativa L.

Constituents of caanabis sativa

The two most abundant cannabinoids in Cannabis sativa
are delta-9-tetrahydrocannabinol (THC) and cannabidiol
(CBD). Different forms of cannabis vary in the relative
proportions of THC and CBD and the risk of psychotic
symptoms and impaired cognitive functioning.*"
Cannabidol (CBD) has been traditionally used in
Cannabis — based preparation, however historically, it
has received far less interest as a single drug than the
other drug components of Cannabis. Currently, CBD
generates considerable interest due to beneficial neuro-
protective, anti epileptic, anxiolytic, antipsychotic and its
anti inflammatory properties.™*”

The mechanism of action of CBD is unclear, but it does
not appear to involve the direct antagonism of dopamine
receptors.™ The first evidence that CBD might be useful
in treating schizophrenia came from a case report in

which it was found to improve symptoms in a patient
who had not responded to haloperidol.* CBD has also
been reported to reduce psychotic symptoms in patients
with Parkinson’s disease.™™!

How does it work?

Cannabidiol has effects on the brain. The exact cause for
these effects are not clear. However, cannabidiol seems
to prevent the breakdown of a chemical in the brain that
affects pain, mood, and mental function. Preventing the
breakdown of this chemical and increasing its levels in
the blood seems to reduce psychotic symptoms
associated with conditions such as schizophrenia.
Cannabidiol might also block some of the psychoactive
effects of delta-9-tetra hydrocannabidiol
(THC).Cannabidiol seems to reduce pain and anxiety.!®!
THC acts as a partial agonist at specific endogenous
cannabinoid receptors, termed CB1 and CB2, both
members of the G protein coupled receptor class.'"! The
CB1 receptors are mainly expressed in the central
nervous system, with a high density in the anterior
cingulated, prefrontal cortex, medial temporal lobe and
other areas*® and are thought to mediate the majority of
the effects of THC in the central nervous system.
However, depending on the brain region, and whether
the local CB1 receptors are expressed on neurons that
release GABA or glutamate, THC can have either
inhibitory or  excitatory  effects."¥  The acute
administration of THC is associated with relaxation and
enjoyment, but can also lead to unpleasant effects such
as anxiety, psychotic symptoms, depression, apathy, and
impairment of memory.”” It has also been associated
with impairments in learning, motor coordination,
slowed reaction time, impaired concentration during
complex tasks, deficits in some executive functions, and
impairments in some aspects of verbal processing, such
as verbal fluency.?*? THC administration can also
produce an increase in heart rate and orthostatic
hypotension. However, the acute effects of THC and
their time of onset are subject to wide inter-individual
variation and differences in route of administration, rate
of absorption, metabolism and the subject’s expectation
of its effects.” In contrast, CBD has a low affinity for
CBL1 receptors.*! Unlike THC, CBD does not have acute
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effects on motor or cognitive performance,?>! nor does
it have significant effects on pulse rate or blood
pressure.?"?81 Functional neuro imaging studies have
confirmed that neuro physiological effects of THC and
CBD are distinct and opposite.?**? Moreover, co-
administration of CBD and THC may alter the
pharmacological effect of the THC, sometime CBD
potentiates some of THC’s desirable effects but
attenuates some of its negative effects.?#3*% The
therapeutic potential of CBD has been evaluated in
cardiovascular, neurodegenerative, cancer, and metabolic
diseases, which are usually accompanied by oxidative
stress and inflammation.”*®! One of the best uses of CBD

o |
A nea
L nm

is for therapeutic effect in diabetes and its complications
in animal and human studies." CBD, by activating the
cannabinoid receptor, CB2, has been shown to induce
vasodilatation in type 2 diabetic rats,**¥ and by
activating 5-HTA; receptors, CBD showed a therapeutic
effect in diabetic neuropathy.“%

Medicinal chemistry of CBD!*!

Although there is considerable structural overlap
between CBD and THC (Fig. 2), the conformational
structures shown in Figure differ significantly.®

ketchydseconnabinol (THC)
FIG.2

Consabidicl ((BD)

Whereas THC exists in an essentially planar
conformation, CBD adopts a conformation in which the
two rings are more or less at right angles to each other
(Fig. 3). A result of this is the observation that CBD does
not bind to or activate the CB; receptor an action that
THC is capable of doing. This in turn leads to a complete

TH

lack of psycho activity by CBD unlike THC, which is the
psychoactive principle of Cannabis. The basis of this is a
so called ‘region of steric interference’*? on the CB1
receptor that allows THC to bind but interferes with
CBD binding.

C CBD

SOURCE Cannabis sativa ' Cannabis sativa

MOLECULAR FORMULA 4,0,

CHEMICAL STRUCTURE

CHO

2173072

OH
H)
WA
Contains cyclicring Contains hydroxyl group
PSYCHOACTIVE EFFECTS Yes No
FIG.3
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Anti-inflammatory actions of CBD.!"!

Response Model

Reference

Reduces immune response

Rats subjected to pneumococcal meningitis

[44]

Prevents experimental colitis

Murine model of colitis

[45]

Reduced iNOS and IL-1b

expression Mouse model of Alzheimer’s disease

[46,47]

Reduces b-amyloid-induced
neuroinflammation

Cultured astrocytes

[47]

TNF-a and IL-1b levels reduced

Murine collagen-induced arthritis

[48]

Decreases in PGE2 plasma levels

Carrageenan paw injection in the rat

[49]

Reduced the extent of colitis

TNB mouse model of colitis

[50]

Inhibition of neutrophil chemotaxis

Human neutrophil migration

1]

Effects on NF-jB, MAPK, ICAM-1,
VCAM-1, TNF-a

Mouse model of type | Diabetic cardiomyopathy

[52]

Enhanced IFN-c and IL-2 production

Mouse splenocytes

[53]

Exacerbates LPS-induced pulmonary
inflammation

Pulmonary inflammation in C57BL/6 mice

[34]

Reduced the TNF-a level in the

frontal

Pneumococcal meningitis in rats

[53]

cortex

Decreases hepatic ischemia-

Mouse model of hepatic I/R

[56]

reperfusion (I/R) injury

Reduced LPS-induced increase in

Mouse model of sepsis-related encephalitis

571

TNFa and COX-2

Reduced effects of autoimmune

Immunized C57BL/6 mice

[58,59]

encephalomyelitis

Reduces inflammation in acute

Mouse model of lipopolysaccharide-induced ALI

[60,61]

lung injury (ALI)

DISCUSSION

CBD has become a major area of research only in recent
years. In particular, its biological actions are a topic of
many interesting reports that suggest possible therapeutic
applications. Included are its anti inflammatory actions in
a variety of preclinical models as shown in above table.
Human studies suggest that CBD may have a protective
role in A9-THC-induced cognitive impairments;
however, there is limited human evidence for CBD
treatment effects in  pathological states (e.g.
schizophrenia). Preclinical evidence suggests that overall
CBD improves functioning in cognitive domains of
learning and memory, in both A9-THC-induced and
pathological states of cognitive impairment. In the
context of the above data, CBD seems to be more
preferred than  other compounds from the
phytocannabinoid group. CBD can reduce psychotic
symptoms in  schizophrenia,***¥ in  Parkinson’s
disease,*? and in THC-induced psychosis, depression,
apathy, and impairment of memory. !

CONCLUSION

Even though cannabis preparations are all banned in
India and most of the countries of the world, the active
principle (Tetrahydrocannabinol) does have, many
medicinal uses. Its constituent THC and cannabidiol
plays a very important role in all in pathological states. It
is Anti emetic against nausea and vomiting induced by
anti cancer drugs. THC in the form of a synthetic oral

associated with AIDS. CBD has a possible role in
treatment of  convulsions, anxiety, pain and
inflammation. Cannabis is commonly used an aphro —
disiac agent. It is supposed to evoke the desire for sexual
enjoyment and also increase the duration of sexual act.
Phencyclidine may be intentionally combined with
cannabis /marijuana (“super weed”) to obtain a more
intense hallucinogenic experience

REFERENCES

1. PC DIKSHIT Texthook of forensic medicine and
toxicology and India’s Cannabis Market: Examining
Regulatory Frameworks then & now by Shantanu
Sinha, Rohit Fogla.

2. Emboden WA Cannabis, a polytypic genus. Econ
Bot, 1974; 28: 304 15.

3. Hillig KW A chemotaxonomic analysis of terpenoid
variation in Cannabis. Biochem Syst Ecol, 2004; 32:
875 16.

4. Hillig KW Genetic evidence for speciation in
Cannabis (Cannabaceae). Genet Resour Crop Eval,
2005; 52: 161.

5. Schultes RE, Klein WM, Plowman T, Lockwood TE
Cannabis: an example of taxonomic neglect. Harv
Univ Bot Mus Leafl, 1974; 23: 337.

6. Serebriakova TY, Sizov IA Cannabinaceae Lindl.
In: Vavilov NI (ed) Kulturnaya Flora SSSR, USSR,
Moscow-Leningrad, 1940; p 1.

7. Vavilov NI, Bukinich DD Zemledel’cheskii

cannabiniod (“dronabiol”) has been shown to be Afghanistan. Trudy po Prikladnoi Botanike.
effective in controlling the nausea and diarrhoea Genetike i Selektsii, 1929; 33: 378.
WWW.ejpmr.com | Vol 7, Issue 11, 2020. | ISO 9001:2015 Certified Journal | 611




Akshu et al.

European Journal of Pharmaceutical and Medical Research

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Phytochemistry of cannabis sativa L.Mohammad
A.Elsohly, Mohammed M Radwan, Waseem Gul,
Suman Chandra Ahmed Galal and www.google.com
Nageshkumar Rao Textbook of Forensic medicine
and Toxicology.

www.plantayurveda.com

Englund A, Freeman T, Murray R et al: can we
make cannabis safer? Lancet Pyschatiry, 2017: 4:
643-648.

An overview on medicinal chemistry of synthetic
and natural derivatives of cannabidiol. Paula Maural,
Patricia H Reggio and Nadine Jagervic.

MiyamotoS, MiyakeN, JarskogLF, etal:
Pharmacologicaltreatment of schizophrenia: a
critical reviewof the pharmacologyand clinical
effects of current and future therapeutic agents. Mol
Psychiatry, 2012; 17: 1206-1227.

Zuardi AW, Morais SL, Guimardes FS, et al:
Antipsychotic effect of cannabidiol. J Clin
Psychiatry, 1995; 56: 485-486

ZuardiAW, CrippalJA, Hallak JE, etal: Cannabidiol
for the treatment of psychosisin Parkinson’sdisease.J
Psychopharmacol, 2009; 23: 979-983.
www.webmed.com

Grotenhermen F. Cannabinoids. Curr drug targets
CNS Neurol Disor, 2005; 4: 507-30.

Iversen L. Cannabis and the brain. Brain, 2003; 126:
1252-70.

Pertwee RG. The diverse CB1 and CB2 receptor
pharmacology of three plant cannabinoids: Delta9-
tetrahydrocannabinol, cannabidiol and Delta-9-
tetrahydrocannabivarin Br J Pharmacol, 2008; 153:
199-215.

Devane WA, Dysarz FA, Johnson MR, Melvin LS,
Howlett AC. Determination and characterization of
a cannabinoid receptor in rat brain. Mol Pharmacol,
1988; 34: 605-13.

Solowij N. Cannabis and cognitive functioning.
Cambridge: Cambridge University Press, 1998.
Kelleher LM, Stough C, Sergejew AA, Rolfe T. The
effects of cannabis on information-processing speed.
Addict Behav, 2004; 29: 1213-9.

Gorelick DA, Heishman SJ. Methods for clinical
research involving cannabis administration. Methods
Mol Med, 2006; 123: 235-53.

Bisogno T, Hanus L, De Petrocellis L, et al.
Molecular targets for cannabidiol and its synthetic
analogues: effect on vanilloid VR1 receptors and on
the cellular uptake and enzymatic hydrolysis of
anandamide. Br J Pharmacol, 2001; 134: 845-52.
Consroe P, Carlini EA, Zwicker AP, Lacerda LA.
Interaction of cannabidiol and alcohol in humans.
Psychopharmacology (Berl), 1979; 66: 45-50.
Belgrave BE, Bird KD, Chesher GB, et al. The
effect of cannabidiol, alone and in combination with
ethanol, on human performance.
Psychopharmacology (Berl), 1979; 64: 243-6.
Karniol IG, Carlini EA. Pharmacological interaction
between cannabidiol and delta 9-

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

tetrahydrocannabinol. Psychopharmacologia, 1973;
33: 53-70.

Zuardi AW, Shirakawa I, Finkelfarb E, Karniol I1G.
Action of cannabidiol on the anxiety and other
effects produced by delta 9-THC in normal subjects.
Psychopharmacology (Berl), 1982; 76: 245.
Fusar-Poli P, Crippa JA, Bhattacharyya S, et al.
Distinct effects of {delta}9-tetrahydrocannabinol
and cannabidiol on neural activation during
emotional processing. Arch Gen Psychiatry, 2009;
66: 95105.

Fusar-Poli P, Allen P, Bhattacharyya S, et al.
Modulation of effective connectivity during
emotional processing by Delta9tetrahydrocannabinol
and cannabidiol. Int J Neuropsychopharmacol, 2010;
13: 421-32.

Bhattacharyya S, Morrison PD, Fusar-Poli P, et al.
Opposite effects of delta-9-tetrahydrocannabinol and
cannabidiol on human brain function and
psychopathology. Neuropsychopharmacology, 2010;
35: 764-74.

Borgwardt SJ, Allen P, Bhattacharyya S, et al. et al.
Neural basis of Delta-9-tetrahydrocannabinol and
cannabidiol: effects during response inhibition. Biol
Psychiatry, 2008; 64: 966-73.

Karniol 1G, Shirakawa I, Kasinski N, Pfeferman A,
Carlini EA. Cannabidiol interferes with the effects
of delta 9 - tetrahydrocannabinol in man. Eur J
Pharmacol, 1974; 28: 172-7.

Dalton WS, Martz R, Lemberger L, Rodda BE,
Forney RB. Influence of cannabidiol on delta-9-
tetrahydrocannabinol effects. Clin Pharmacol Ther,
1976; 19: 300-9.

Russo E, Guy GW. A tale of two cannabinoides: the
therapeutic rationales for combining
tetrahydrocannabinol  and  cannabidiol.  Med
Hypotheses, 2006; 66: 234-46.

Oguntibeju, 0.0. Type 2 diabetes mellitus, oxidative
stress and inflammation: Examining the links. Int. J.
Physiol. Pathophysiol. Pharmacol, 2019; 11: 45-63.
Antioxidants 2020, 9, 21 14 of 20.

Smeriglio, A.; Giofré, S.; Galati, E.M.; Monforte,
M.T.; Cicero, N.; D’Angelo, V.; Grassi, G.;
Circosta, C. Inhibition of aldose reductase activity
by Cannabis sativa chemotypes extracts with high
content of cannabidiol or cannabigerol. Fitoterapia,
2018; 127: 101-108. [CrossRef]

Wheal, AJ.; Cipriano, M.; Fowler, C.J.; Randall,
M.D.; O’Sullivan, S.E. Cannabidiol improves
vasorelaxation in Zucker diabetic fatty rats through
cyclooxygenase activation. J. Pharmacol. Exp. Ther,
2014; 351: 457-466. [CrossRef]

Wheal, A.J.; Jadoon, K.; Randall, M.D.; O’Sullivan,
S.E. In Vivo Cannabidiol Treatment Improves
EndotheliumDependentVasorelaxationinMesenteric
Arteriesof Zucker Diabetic Fatty Rats. Front.
Pharmacol, 2017; 8: 248. [CrossRef]

Jesus, C.H.A.; Redivo, D.D.B.; Gasparin, A.T.;
Sotomaior, B.B.; de Carvalho, M.C.; Genaro, K;
Zuardi, A.W.; Hallak, J.E.C.; Crippa, J.A.; Zanoveli,

WWW.ejpmr.com |

Vol 7, Issue 11, 2020.

ISO 9001:2015 Certified Journal | 612



http://www.plantayurveda.com/
http://www.webmed.com/

Akshu et al.

European Journal of Pharmaceutical and Medical Research

41.

42,

43.
44,

45,

46.

47.

48.

49,

50.
51.

52.

53.

54.

55.

56.

J.M.; et al. Cannabidiol attenuates mechanical
allodynia in streptozotocin-induced diabetic rats via
serotonergic system activation through 5-HT1A
receptors. Brain Res, 2019; 1715: 156-164.
[CrossRef]

Cannabidiol (CBD) and its analogs: a review of their
effects on inflammation Sumner Burstein
Department of Biochemistry &  Molecular
Pharmacology, University of Massachusetts Medical
School, 364 Plantation St., Worcester, MA 01605,
United States and www.google.com

Reggio, P. H.; Panu, A. M.; Miles, S. J. Med. Chem,
1993; 36: 1761.

Elsohly, M. A.; Slade, D. Life Sci, 2005; 78: 539.
Barichello, T.; Ceretta, R. A.; Generoso, J. S.;
Moreira, A. P.; Simoes, L. R.; Comim, C. M,
Quevedo, J.; Vilela, M. C.; Zuardi, A. W.; Crippa, J.
A.; Teixeira, A. L. Eur. J. Pharmacol, 2012; 697:
158.

Borrelli, F.; Aviello, G.; Romano, B.; Orlando, P.;
Capasso, R.; Maiello, F.; Guadagno, F.; Petrosino,
S.; Capasso, F.; Di Marzo, V.; l1zzo, A. A. J. Mol.
Med. (Berl), 2009; 87: 1111.

Esposito, G.; Scuderi, C.; Savani, C.; Steardo, L.,
Jr.; De Filippis, D.; Cottone, P.; luvone, T.; Cuomo,
V.; Steardo, L. Br. J. Pharmacol. 2007; 151: 1272.
Esposito, G.; Scuderi, C.; Valenza, M.; Togna, G. |.;
Latina, V.; De Filippis, D.; Cipriano, M.; Carratu,
M. R.; luvone, T.; Steardo, L. PLoS ONE, 2011; 6:
28668.

Malfait, A. M.; Gallily, R.; Sumariwalla, P. F.;
Malik, A. S.; Andreakos, E.; Mechoulam, R;
Feldmann, M. Proc. Natl. Acad. Sci. U.S.A, 2000;
97: 9561.

Costa, B.; Colleoni, M.; Conti, S.; Parolaro, D.;
Franke, C.; Trovato, A. E.; Giagnoni, G. Naunyn-
Schmiedeberg’s Arch. Pharmacol, 2004; 369: 294.
Schicho, R.; Storr, M. Pharmacology, 2012; 89: 149.
McHugh, D.; Tanner, C.; Mechoulam, R.; Pertwee,
R. G.; Ross, R. A. Mol. Pharmacol, 2008; 73: 441.
Rajesh, M.; Mukhopadhyay, P.; Batkai, S.; Patel, V.;
Saito, K.; Matsumoto, S.; Kashiwaya, Y.; Horvath,
B.; Mukhopadhyay, B.; Becker, L.; Hasko, G,;
Liaudet, L.; Wink, D. A.; Veves, A.; Mechoulam,
R.; Pacher, P. J. Am. Coll. Cardiol, 2010; 56: 2115.
Chen, W.; Kaplan, B. L.; Pike, S. T.; Topper, L. A;;
Lichorobiec, N. R.; Simmons, S. O.; Ramabhadran,
R.; Kaminski, N. E. J. Leukocyte Biol, 2012; 92:
1093.

Karmaus, P. W.; Wagner, J. G.; Harkema, J. R.;
Kaminski, N. E.; Kaplan, B. L. J. Immunotoxicol,
2013; 10: 321.

Barichello, T.; Ceretta, R. A.; Generoso, J. S.;
Moreira, A. P.; Simoes, L. R.; Comim, C. M,;
Quevedo, J.; Vilela, M. C.; Zuardi, A. W.; Crippa, J.
A.; Teixeira, A. L. Eur. J. Pharmacol, 2012; 697:
158.

Mukhopadhyay, P.; Rajesh, M.; Horvath, B.; Batkai,
S.; Park, O.; Tanchian, G.; Gao, R. Y.; Patel, V.;
Wink, D. A.; Liaudet, L.; Hasko, G.; Mechoulam,

57.

58.

59.

60.

61.

R.; Pacher, P. Free Radical Biol. Med, 2011; 50:
1368.

Ruiz-Valdepenas, L.; Martinez-Orgado, J. A
Benito, C.; Millan, A.; Tolon, R. M.; Romero, J. J.
Neuroinflamm, 2011; 8: 5.

Kozela, E.; Pietr, M.; Juknat, A.; Rimmerman, N.;
Levy, R.; Vogel, Z. J. Biol. Chem, 2010; 285: 1616.
Kozela, E.; Lev, N.; Kaushansky, N.; Eilam, R
Rimmerman, N.; Levy, R.; BenNun, A.; Juknat, A,;
Vogel, Z. Br. J. Pharmacol, 2011; 163: 1507.
Ribeiro, A.; Almeida, V. I.; Costola-de-Souza, C.;
Ferraz-de-Paula, V.; Pinheiro, M. L.; Vitoretti, L.
B.; Gimenes-Junior, J. A.; Akamine, A. T.; Crippa,
J. A.; Tavaresde-Lima, W.; Palermo-Neto, J.
Immunopharmacol. Immunotoxicol, 2014; 1.
Ribeiro, A.; Ferraz-de-Paula, V.; Pinheiro, M. L.;
Vitoretti, L. B.; Mariano-Souza, D. P.; Quinteiro-
Filho, W. M.; Akamine, A. T.; Almeida, V. |;
Quevedo, J.; DalPizzol, F.; Hallak, J. E.; Zuardi, A.

WWW.ejpmr.com |

Vol 7, Issue 11, 2020.

W.; Crippa, J. A.; Palermo-Neto, J. Eur. J.
Pharmacol, 2012; 678: 78.
ISO 9001:2015 Certified Journal | 613




