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 Note: This is just some bedtime reading. Hopefully it will serve to allay your  fears, overcome  your anxiety and introduce you to a whole new language of Pain Medicine. Some of the neurobiology terms  cited below will become clearer as the course progresses..                  

                                                HISTAMINE                                 

Synthesized, stored and released primarily by mast cells histamine is a cellular mediator of:

· Immediate hypersensitivity reaction,

·  Stimulant of gastric acid secretion. , and,
· The acute inflammatory response
Action is mediated by three receptors,

· H1 receptors mediate bronchospasm (and are inhibited by antihistamines),

· H2 receptors mediate-facial cutaneous vasodilatation, (antagonised by cimetidine)

· H3 receptors  (in experimental animals)  are  found on nerve endings and is said to mediate the inhibition of neurotransmitter release. (So as not to confuse the issue and we will come back to this later when addressing neuropathic pain, the inhibition of  transmitter release is thought  to involve a modulation of Calcium (Ca²)entry into nerve endings.

In humans it is suspected to initiate pain and itching via the H1 (& possibly the H2) receptor/s.  

Greatest concentration of histamine occurs  in skin, lungs and GIT and major sites of storage and  release are the mast cells , basophils & neurons in the CNS (& possibly  other cells). 

Histamine is one of the earliest known mediators  of inflammatory process .
It has a pH of ~5.5, is positively charged and ionically linked to negatively changed acidic groups…… hence it has the potential  to be algogenic. 

If histamine is injected intradermally, it elicits the characteristic “triple response of Lewis, i.e. 

1. A localised red spot limited to a few mms at the site of injection and which appears within a few seconds,(due to the vasodilatory effect) 

2.  a bright red flush or “flare”  which develops slowly and extends for about 1cm beyond he original red spot, ( due to histamine induced stimulation of axon reflexes that cause vasodilatation) and,

3. a wheal within 1-2 minutes (due to  oedema).

Histamine stimulates various nerve endings.

In the epidermis it causes an itch,

In the dermis it evokes pain (± itch).  

There are publications, which suggest that:

· Histamine releases prostaglandins (E type) which in turn render the “pain receptors” more sensitive to histamine: 

· Histamine is important in acute inflammation associated with mast cell degranulation  (but  may not have a role in chronic inflammation):

· At low concentrations it may produce an “itch”, but pain at higher concentrations

                                               ITCH 

Along with pain,  ITCH is considered to be  a major part of nociception and has many similarities to pain; but  our responses to  each sensation  may differ i.e.:

· pain elicits a withdrawal reflex, whereas,

· itch leads to a scratch reflex. 

A stimulus-causing itch  may lead to:

· first, a well localised itch at the site of the stimulus which persists briefly after the stimulus has been removed, and,

· a second subsequent poorly localised area surrounding he site, which responds with intense itch when exposed to gentle touch i.e. alloknesis (c/f: allodynia).


 A proposed classification identifies the following 4 types:

1. Pruritoceptive itch  : transmitted by C fibres e.g. Inflammation or dryness of the skin,
2. Neuropathic itch : itch that arises because of disease located at any point along afferent pathways e.g.  post-herpes zoster neuropathy.(Skin biopsies in a patient with severe post-herpetic itch showed 96%loss of epidermal innervation in the itchy area:? Inference—loss of peripheral sensory neurons may generate  deafferentation-induced hyperactivity in the central itch-specific neurons or possible disinhibition of the second order neurons).

3. Neurogenic itch:  that which arises centrally without evidence of neural pathology e.g. itch of cholestasis which is due to the action of opioid agonists on ( receptors (recall this when addressing the pharmacology of opioids) 

4. Psychogenic itch:  as in delusional states: e.g. parasitiophobia. 

Neurophysiology. 

Experiments in human (using microneurography technique) have shown that  itch is transmitted by dedicated C neurons which are distinct from polymodal nociceptors implicated in pain transmission Itch neurons are said to  have extensive terminal  branching, slow conduction velocities and long lasting response  to histamine. Such neurons are insensitive to mechanical stimuli

In experimental cats a specific class of dorsal horn neurons that project to the thalamus, respond selectively to histamine and show similar response as in humans. However there are no specific  “itch receptors” on peripheral nerve endings (unlike pain)  but it is postulated that  these  may reside in the second order neurons (i.e. in the spinal cord). 

Cortical Processing. 

1. Functional positron emission tomography (PET)  reveals:  co-activation of the  anterior cingulate cortex, supplementary motor area (?”desire to scratch”) and inferior parietal lobe with a left hemisphere dominance, when itch is elicited by intradermal injection of histamine. The pattern of  activation is very similar for pain sensation with areas of overlap. However with itch there is no activation of the thalamic and somatosensory cortex  on parietal brain. 

2. Functional MRI  shows activation  of several forebrain regions and  the cerebellum in human volunteers. 

By stimulating the myelinated A fibres (low threshold mechanoreceptors),  rubbing inhibits itch (“surround inhibition”)  whilst scratching in addition also stimulates the nociceptors  and the “pain” sensation generated further inhibits the sensation of itch. 

Relevance to Pain Medicine. 

Profound itching may be encountered in  chronic renal disease, Lymphomas, HIV disease, post-herpetic neuralgia, multiple sclerosis, and atopic eczema.. Severe itch is also prevalent in cholestasis. In the latter case, itch is thought to be mediated partly by opioid peptides synthesized  by the liver and elevated levels can be detected in the plasma and skin. 

Morphine induced ‘itch’ is a common phenomenon in pain medicine. In such instances pruritus is due to agonist activation of the mu ((, MOR) receptor rather than an “allergy reaction.” In experimental animals administration of ( opioid receptor agonist (like morphine or fentanyl) evokes scratching in a dose and time dependent manner. However neither kappa ((--KOR) nor delta ((:DOR) evoke similar response.  Opioid receptor antagonist (e.g. naltrexone) will attenuate the scratch/itch response but a histamine antagonist will not. The inference is that:

· Mu opioid receptor (( :MOR) mediates scratching evoked by opioids, but,

· not  delta opioid receptor (DOR:() or kappa opioid receptor (KOR: () and not histamine.

· (these issues will be revisited in the  Pharmacology Course).
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