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PurinesPurines

AdenosineAdenosine Formed from the
breakdown of
ATP. Acts via
adenosine
receptors (A1,(A1,
A2A, A2B, A3)A2A, A2B, A3).
Functions:
Vasodi​lation
(espec​ially
coronary arteries)
Sedative and
sleep-​pro​moting
effects in the
brain. Inhibits
neurot​ran​smitter
release. Anti-i​nfl​‐
amm​atory and
immuno​sup​pre​‐
ssive effects

ADPADP
(Adenosine(Adenosine
Diphos​‐Diphos​‐
phate)phate)

Plays a critical
role in platelet
aggreg​ation.
Released during
tissue injury →
binds P2Y12P2Y12
receptors on
platelets →
promotes clot
formation.

 

Purines (cont)Purines (cont)

ATPATP
(Adenosine(Adenosine
Tripho​‐Tripho​‐
sphate)sphate)

Beyond being the
"​energy curren​‐
cy,​" extrac​ellular
ATP: Acts via P2P2
receptors (P2Xreceptors (P2X
and P2Y)and P2Y).
Mediates pain,
inflam​mation, and
immune
responses. Can
trigger cell death
pathways or
survival signal​ling.

Cannab​inoids (Endoc​ann​abi​‐Cannab​inoids (Endoc​ann​abi​‐
noids)noids)

Anandamide and 2-AG are
naturally occurring ligands. Bind
to CB1 (central nervous system)
and CB2 (immune cells)
receptors.

Roles:Roles: Modulate pain,
appetite, mood,
memory. Regulate
immune responses.
Provide neurop​rot​‐
ection
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HistamineHistamine

HistamineHistamine Stored in mast
cells, basophils,
and entero​chr​oma​‐
ffi​n-like cells in the
stomach. Released
in response to
allergens, injury, or
inflam​‐
mation.Receptors:Receptors:
H1, H2, H3, H4H1, H2, H3, H4

H1H1 Inflam​mation,
allergy (vasod​ila​‐
tion, bronch​oco​nst​‐
ric​tion, itching)

H2H2 Gastric acid
secretion in the
stomach

H3H3 Neurot​ran​smi​ssion
in the brain (auto-​‐
inh​ibi​tion)

H4H4 Chemotaxis in
immune cells

Sero​tonin (5-HT)Sero​tonin (5-HT)

Location:Location: Derived from trypto​‐
phan, found in the
CNS, GI tract, and
platelets.

 

Sero​tonin (5-HT) (cont)Sero​tonin (5-HT) (cont)

RolesRoles Mood regulation
(CNS). GI motility.
Platelet aggreg​‐
ation and vasoco​‐
nst​ric​tion. Sleep,
appetite, thermo​‐
reg​ula​tion.

ReceptorsReceptors Multiple (5-HT1 to(5-HT1 to
5-HT7)5-HT7), all involved
in diverse functions
like anxiety, pain,
nausea, and
cardio​vas​cular
tone.

Eicosa​noidsEicosa​noids

TheseThese
areare
derivedderived
fromfrom
arachi​‐arachi​‐
donicdonic
acid andacid and
include:include:

Prosta​gla​ndins,
Thromb​oxanes,
Leukot​rienes

KeyKey
EnzymesEnzymes

COX (Cyclo​oxy​‐
genase) → Prosta​‐
gla​ndins & Thromb​‐
oxanes. LOX (Lipox​‐
yge​nase) → Leukot​‐
rienes.

RolesRoles Inflam​mation and
immuni​ty.F​ever,
pain.B​ron​cho​con​str​‐
iction (asthm​a).P​la​‐
telet function (e.g.,(e.g.,
TXA2 promotesTXA2 promotes
clotting, PGI2clotting, PGI2
inhibits).inhibits).Gastric
protection and renal
blood flow regula​‐
tion.
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BradykininBradykinin

A nonape​ptide released during
tissue injury or inflam​mation.
Very potent vasodi​lator and pain
mediat​or.I​nc​reases vascular
permea​bility and causes edema.
Also causes bronch​oco​nst​riction
and stimulates prosta​glandin
and nitric oxide release.

Neurop​eptidesNeurop​eptides

These are small protei​n-like
molecules used by neurons to
commun​icate.

Substance PSubstance P Pain transm​‐
ission, vasodi​‐
lation

Neurop​eptideNeurop​eptide
Y (NPY)Y (NPY)

Appetite
stimul​ation,
vasoco​nst​‐
riction

CalcitoninCalcitonin
gene-r​elatedgene-r​elated
peptidepeptide
(CGRP)(CGRP)

Potent vasodi​‐
lator, involved
in migraines

Endorp​hin​s/E​‐Endorp​hin​s/E​‐
nke​phalinsnke​phalins

Pain inhibition
(natural
opioids)

Interf​eronsInterf​erons

A type of cytokine (usually
classified separately but functi​‐
onally similar to autaco​ids).

Produced in response to viral
infections and other immune
triggers

Type IType I
(IFN-(IFN-
α, IFN-α, IFN-
β)β)

Antiviral

Type IIType II
(IFN-(IFN-
γ)γ)

Activates macrop​‐
hages and promotes
antigen presen​tation

 

Nitric Oxide (NO)Nitric Oxide (NO)

A gaseous signaling molecule,
synthe​sized by nitric oxide
synthases (NOS).

NO diffuses across cell
membranes and activates
guanylyl cyclase, increasing
cGMP.

Functions:Functions: Vasodi​lation
(endot​hel​ium​-de​‐
rived relaxing
factor). Neurot​ran​‐
smi​ssion (e.g., in
memory and
learning). Antimi​‐
crobial and
antitumor effects
(in macrop​hages).

CytokinesCytokines

Small proteins involved in cell
signaling, especially in the
immune system. Produced by
various cells (T-cells, macrop​‐
hages, endoth​elial cells).

Interl​eukins (IL-Interl​eukins (IL-
1, IL-6)1, IL-6)

Inflam​‐
mation,
fever

TNF-α (TumorTNF-α (Tumor
Necrosis Factor)Necrosis Factor)

Inflam​‐
mation,
apoptosis

IL-10IL-10 Anti-i​nfl​‐
amm​atory

Cytokines can act locally (autoc​‐
rin​e/p​ara​crine) or system​ically.
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