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» 200: The therapeutic properties » 1990: Matsuda and colleagues
of cannabis are described in Chinese clone the CB, receptor
pharmacopoeia

*1992: Mechoulam’s group in
« 1838-1840: The medicinal collaboration with Pertwee’s

properties of cannabis are group identifies the first
assessed methodically endocannabinoid,

N-arachidonoylethanolamine

1964 Gaoni and Mechoulam or anandamide (AEA)
elucidate the structure of

A%-tetrahydrocannabinol  1993: Munro and colleagues
(THC) clone the CB, receptor

e 1995: Mechoulam’s group and

Sugiura’s group 1dentify the

second endocannabinoid,

2-arachidonoylglycero
(2-AG)

« 1996: Cravatt and colleagues
clone the first endocannabinoid-
degrading enzyme,
FAAH

» 2003: Bisogno and colleagues
clone the first 2-AG-bio-
synthesizing enzyme,
DAGL
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GIORNATADELLA

RICERCA Biological activities of endocannabinoids

Interference with dopaminergic transmission Hypotension

: Inhibition of GABAergic transmission i Bradichardia

 Inhibition of glutamatergic transmission V6D Modulation of inflammation

 Induction of long term depression i Activation of platelet aggregation

: Control of pain initiation : Control of cytokine production s
: Control of wake/sleep cycles : Stimulation of haematopoietic stem cell growth

control of thermogenesis ' AInhibition of chemotaxis
: Control of appetite :

: Impairment of working memory

: Impairment of memory consolidation
 Inhibition of long term potentiation

i Control of psychomotor disorders

i Control of energy homeostasis

i Control of folliculogenesis?

i Control of oviductal transport

 Inhibition of blastocyst implantation

i Control of trophoblast differentiation and growth
i [Control of spermatogenesis, sperm motility

i and acrosome reaction in males]




S ORNATAC L o SERISM: Role of the Endocannabinoid System in Reprogramming

RICERCA Human Pluripotent Stem Cells under Microgravity
UCBM
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GIORNATADELLA Back to the International Space Station
RICERGA in August 2017
(Space Mission Expedition 53)
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RICERCA Beyond endocannabinolds:

UCBM Pro-resolving lipid mediators

w-6 family w-3 family

m\/ COOH COOH

linoleicacid (C18:2) a-linolenicacid (C18:3)

l A6-desaturase l Ab6-desaturase

l elongase l elongase
AS-desaturase AS-desaturase

elongase
A6-desaturase

arachidonicacid (C20:4) eicosapentaenoic acid (C20:35) docosahexaenoic acid (C22:6)

2 A - i - v i =
Woaoreg ebiue DHA-derived pro-resolving mediators
eicosanoids e eicosanoids

: restanaids 1. D-series resolvins (RvD4, RvD,, RvD;,
prostanoids P RvD,, RvD, RvD;)

TXA;, PGE,, PG, - PG.E3, HEle 2. neuroprotectins/protectins (NPD,/PD,)
leukotrienes leukotrienes 3. maresins
LTB,, LTC,-LTE, LTBs, LTCs-LTEs

Lipoxins (|tXA 4 LXB,) EPA-derived pro-resolving mediators

15dPGJ, E-series resolvins (RVE, and RVE,)




somannoecia  BlOACtIVE liplds and immunity: from cell isolation

RICERCA  to immunophenotyping and immune function

innate immunity = i Adaplive immuniy
(slow response)
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Cardinal signs of inflammation:
Rubor, calor, tumor and dolor
® Vasoconstriction: TXA2 and CysLTs
gfgi_’ /[ e \/asodilation: PGlp,PGD2,PGE1,PGE2
Tissue in/"ury; N ® \/ascular permeability: CysLTs
Trauma | %, ®Chemotaxis, Adhesion: LTB4

Invading
microbes

Lipoxins
Resolvins
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Chronic

Resolvins ‘____.«r [mﬂam matio Fibrosis
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Acute Inflammatory Response L onmma R > healing
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attractants /'." migration Lipid
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Z ~ - switching
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Pus (Purulent exudate)

Lipoxins stimulate

Neutrophil-monocyte sequence

Homeostasis

Efferocytosis Restitution of

Lipoxins,
Resolvins

Limit PMN
infiltration

Post | . amplification
capillary PMN influx 3
venule

Resolvins,
Protectins,
Maresins

Families Specialized Pro-Resolving Mediators (SPM)

C | M

Resolvins Protectins/
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apoptosis
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Signs of resolution
"pro-resolving” stimulates:

e Sequestration of
proinflammatory cytokines

® PMN clearance from epithelial surfaces
® Phagocytosis of apoptotic PMNs

e Removal of inflammatory debris

Host Defense

reduce bacterial & viral

Chemical Signals

infections
Resolvins /

@ Pain
— Protectin

Maresins
\ Wound

healing

Resolution

Self Resolving
Inflammatory
Exudates

Counter-Regulate
Pro-inflammatory

Mediators & Signals Tissue
regeneration

Adaptive Immunity

Experimantal in vivo animal models
T & B lymphocytes

pico-nanogram, stereoselective

| Resolution |

Remission
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RESEARCH ARTICLE

_deience.

Proresolving lipid mediators resolvin D1, resolvin D2, /=4 HSlathnal
edicine

INFLAMMATION

and maresin 1 are critical in modulating >
T cell responses

Valerio Chiurchiu,'?* Alessandro Leuti,''* Jesmond Dalli,> Anders Jacobsson,* Luca Battistini,’
Mauro Maccarrone,’?" Charles N. Serhan®'* +Equally senior authors
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Infection/tissue injury

®V

Acute
Inflammation

Infiltration of PMNs
(Neutrophils

Monocytes/Macrophages) Cytokines
Chemokines

Omega-6 PUFAS Lipid mediator

| Class switch |

Innate immunity

Adaptive immunity
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