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                              BRADYKININS. (BKs)  

In Pain Medicine, Bradykinin (BK) is an important constituent of the “inflammatory soup/cascade” and is a potent inflammatory mediator during acute and chronic inflammation.

BK belongs to a family of peptides that are important  metabolites of  the kallikrein-kinin system. Described as vasoactive nonapeptides, they are:

· formed  from kininogen  during the contact phase of blood coagulation, resulting in endothelium dependent vasodilatation and  stimulation of tissue plasminogen activator release from human endothelial cells and aids in dissolving blood clots (Haematologist)

· released from mast cells during an asthmatic attack ( production is also increased in many pulmonary disorders e.g. bronchitis & pneumonia) (Respiratory Physician)

· released from gut wall as a gastrointestinal vasodilator (Gastroenterologist):
· it may also act as a neurotransmitter: it directly activates afferent neurons via the B2 receptor( Neuroscientist).

· Bradykinin  is a potent stimulator of nitric oxide formation from vascular endothelium and is implicated in the genesis of hypertension via the  Angiotensin System (Cardiologist) 

· When secreted by sweat glands it causes vasodilatation of the surface vessels and help radiate excessive heat from the body surface(i.e. an important thermoregulatory molecule (Physiologist/Sports Physician),and,
· is released from  damaged tissue as a  inflammatory mediator with oedema formation following trauma (vasodilatation and increased permeability) and promotes sensitization of sensorial fibres.(Pain Physician).


[HENCE:   Like Histamine, Bradykinin ensures employment for lots of doctors .Our familiarity with these agents is reflective of the context within which such agents are enunciated and emphasised .  THUS with histamine:

· we are comfortable with allergy (Immunologist) and  asthma (Respiratory  Physician), and,

· likewise with the Gastroenterologist  (H2 receptors),who in turn  is kept very busy by,

· Rheumatologists (+others) who prescribe NSAIDs,(the “rationale” [& hype] for the latter we shall address later): but as often is the case,these agents receive only a cursory “mention” if  they  are not particularly relevant  to that speciality.

· But, if we delve into  the biochemistry of histamine (or bradykinin or similar), become more aware of  their  multiple actions  on other bodily systems  including the nervous system (as in  Pain  Medicine),then our sense of anxiety and uneasiness should be  a passing phase: the above outline will  now empower you  to articulate on the subject matter with greater  authority and you  should be more comfortable with  the topic. 

Bradykinin (BK) exerts its action via two membrane receptors, B1 and B2. The B2 receptors exhibit high affinity for BK (& kallidin) and are largely expressed in a constitutive fashion both in the central and peripheral nervous systems. In non-traumatised tissue B1 receptors are not present in large quantities but synthesis may be upregulated   in chronic inflammation or tissue trauma. 

The activation of  the B2 receptor by BK causes pain by direct stimulation of  the nociceptors (C & A( fibres).  Kinins  induce sensitization  (of sensory fibres) to thermal, chemical and mechanical stimuli and there is strong synergy between  BK and other inflammatory mediators. Activation of the B2 receptors results in a cascade of intracellular reactions via the protein kinase C (PKC) system leading to an increase in sodium (Na²) conductance-which in turn promotes membrane depolarisation and the activation of voltage sensitive calcium (Ca²) channels. (Equivalent data on B1 receptors are lacking) Increased levels of BK have been reported in patients with CRPS 1(RSD). Hence kinins are currently considered to be particularly relevant targets for drug discovery in relation to  pain management.

                             Glossary of terms.

Ion Channels: are selective pores in the cell membrane that allow the ready transfer of ions down their electrochemical gradient. The opening and closing of such channels is controlled by either:

· the membrane potential  (i.e. voltage gated / voltage sensitive channels) or,

· by transmitter substances (i.e. ligand-gated).

Ligand:  has many definitions but in pain neuro-physiology, it refers  to a  molecule that binds to a macromolecule e.g. a ligand binding to a receptor. 

Receptors: 

are protein molecules that are normally activated by transmitters (or hormones). Receptors are usually located in cell membranes. Most drugs produce their effects by acting on specific receptors

Transmitter substances

(Neurotransmitters---chemicals that facilitate communication between nerve cells) are  released from nerve endings/terminals, which diffuse across the synaptic cleft and bind to the receptors. This activates the receptors, triggers a sequence of post-synaptic events resulting in e.g. muscle contraction. Following its release the transmitter is inactivated  by enzymatic degradation (e.g. acetylcholine) or  by  reuptake (e.g. noradrenaline, (- amino-butyric acid (GABA).Drugs may enhance (agonists) or reduce/attenuate synaptic transmission (antagonists). (Tricyclic antidepressants prolong the action of noradrenaline by “blocking its reuptake” in to the central nerve terminals.  

                                         Examples of neurotransmitters: 

AMINES                     AMINO ACIDS   

PEPTIDES 
Dopamine  

GABA  

Enkephalins
 
Substance P

Acetylcholine 

Glutamate 

Cholecystokinin  
(-Endorphin

Noradrenaline 

Glycine 

AngiotensinII 
*Calcitonin  gene-related 

Histamine  

Aspartate 

Bradykinin 

peptide (CGRP)

Serotonin  




Dynorphin           Vasoactive intestinal 

                     







Peptide (VIP)

Ligand- gated  (see above)                                                               
Voltage –gated or voltage sensitive (see above)

Agonists:

 are drugs or ligands that bind to the same site as endogenous ligands that activate a receptor and produce a response (the “same signal”), e.g. morphine(whilst),

Antagonists:  

combine with receptors but do not activate them. Antagonists reduces the probability of  a  transmitter activating a receptor and so reduce or “block” its action e.g. naloxone.  

Affinity:

 (in chemisry is defined as the force that impels a  certain substance to bind or unite with certain other substance to form complexes  or compounds).The interaction between  a drug and the binding site of a receptor depends on the complementarity of “fit” of the two molecules. The closer the fit and the greater number of bonds ( usually non-covalent) the stronger will be the attractive forces between  them and higher the affinity of the drug for the receptor. (where as):

Potency:

(refers to power, force or strength of  that  substance): i.e. the  relative pharmacologic activity of dose of a  drug with the dose of a different agent producing the same effect. For example, aspirin and paracetamol are of equal potency in alleviating  headache (same dose required) but   ketarolac exhibits greater potency than ibuprofen as 20mg of the former is as effective as 400mg of the latter. 

Placebo:

an inert substance given as “medicine” for its suggestive effect. A true placebo needs to mimic the active agent/drug exactly in colour,size,shape,taste etc and even “side effects”—in order to distinguish the true effects of  active drug and the “suggestive” effect of the placebo.

Nocebo

 an unpleasant effect attributed to a placebo.

Nocifensor/nocifensive: 

 a process or mechanism that acts to protects body from injury. Specifically a system of nerves in the skin  that react to adjacent injury by causing vasodilatation a ”useful reaction”.

.

Ionotropic

Metabotrophic 

