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mJury. Therefore we are also convinced 
that we must possess an isolated private 
alarm system which inevitably links injury 
to pain. The failure of this concept to 
explain the observed clinical and 
experimental facts has been discussed 
extensively and led to the gate control 
theory33 and its extensions34 • Chung and 
Dickenson use gate theory33 as though it 
applied only to a 'pain system'. An 
acceptable pain theory would have to 
incorporate an explanation of at least the 
following clinical facts: (I) the bizarre 
coupling of the amount of injury to the 
amount of pain, (2) the triggering of pain by 
innocuous stimuli to normal tissue (tender
ness, referred pain and trigeminal neural
gia), (3) the sensation of pain in missing 
limbs, (phantom pain), (4) the failure of 
narcotics to influence some pains, 
(brachia! plexus avulsions), (5) the success 
and failure of the various counter
stimulation methods (acupuncture, trans
cutaneous stimulation). 

Undoubtedly for lack of space Chung 
and Dickenson have concentrated on only 
one particular 'pain' inhibitory system, 
which is said to operate via noxious inputs 
and the nucleus raphe magnus to modify 
the activity of spinal cord nociceptive cells. 
However, as Chung and Dickenson point 
out this is only one example of many such 
inhibitory systems35 • The brain has many 
reasons, tactics and strategies for selecting 
and modifying the incoming information it 
receives. Each of the different neural 
systems responsible for such 'controls' 
offers explanations for particular pain 
states, and opportunities for therapy. 
Some of the control systems are located in 
the spinal cord. For example, stimulation 
of large low threshold sensory fibres 
produces a striking inhibition of the 
response of spinal cord cells to peripheral 
injury36 • Other control systems act via the 
brain37 and there is good reason to suspect 
that some of these inhibitory effects are 
mediated by the small cells of the sub
stantia gelatinosa38 • Therefore the activity 
of all nociceptive cells is controlled by a 
balance of excitatory and inhibitory 
mechanisms mediated by many neural 
circuits, some local within the spinal cord 
and some with long arcs extending from 
cord to brain. 

Experimental investigations of the 
functional profiles of neurones responding 
to noxious inputs and of their 'controlling' 
influences have been performed either in 
isolated parts of the nervous system such as 
the spinal cord or in highly unphysiological 
preparations such as anaesthetized or 
decerebrate animals. These experimental 
preparations represent a study of the 
nervous system locked at one extreme of its 
functional repertoire. While defining limits 
is a responsible scientific pusuit, it is 
difficult to establish the validity of these 
data in speculating about the operation of 
the system in the behaving organism. 
Having studied the functional reportoire of 
cells in these artificial states, it is clearly 
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necessary to return to a study of their 
behaviour in the intact behaving organism 
before we can label cells as 'pain' cells. We 
are a long way from that step. How best to 
approach it? One way is to return to the 
animal and human patient to define the 
input-output nature of their problems 
rather than to force them to conform with 
ancient theory of how they ought to 
behave. We are emerging from a necessary 
era of physiology in which attention was 
concentrated on sudden stimuli and the 
consequent surge of impulses which ran 
through the nervous system over the 
subsequent 100 milliseconds. These volleys 
are travelling over neural circuits whose 
transmitting qualities have been set by 
much slower processes. These began in the 
embryo and obviously depend on a 
relatively fixed anatomy but it is now be
coming apparent that there are also plastic 
physiological and biochemical processes 
which shape the responsiveness of nerve 
cells. It may well be that the huge newly 
discovered family of peptides including the 
enkephalins and endorphins have more to 
do with setting the mode of operation of 
the nervous system's analysis mechanisms 
than with the incoming messages which are 
to be analysed. U 
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Chung and Dickenson comment: There are 
two separate issues concerning acupuncture. 
First, we must ask if acupuncture analgesia 
is a reproducible phenomenon that can be 
studied in the laboratory. This question 
can be evaluated as we have done', from 
published studies. Second, we must ask if 
acupuncture is clinically effective. This is 
more difficult to assess, as there are 
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numerous claims and counter-claims and 
the arguments are generally construed by 
carefully selecting one set of repons from 
the 'western experts' and dismissing the 
results which do not conform with precon
ceived opinions. We feel that controversy 
at present over the validity of clinical data is 
unproductive. Except for a brief mention 
that stimulation described by the 
experimenters as 'acupuncture-like' (as 
distinct from transcutaneous electrical 
stimulation) appears to be especially 
effective in relieving chronic pain in man2·5, 

we avoided this issue in our review. There 
are however, many studies demonstrating 
that electroacupuncturc and similar 
manoeuvres in animals enhance the 
threshold to pain and influence the respon
siveness of pain cells. For example, cells 
responding steadily to painful stimuli are 
silenced when "acupuncture-like electrical 
stimuli" are delivered elsewhere on the 
body6• How the reduced activity of these 
cells is related to the subjective intensity of 
pain is unknown, as are the precise neural 
mechanisms by which such an inhibitory 
influence is brought about. Regardless of 
its ultimate clinical usefulness, the 
phenomenon deserves further 
investigation, and much of the current 
research into pain is indeed aimed at 
elucidating the mechanisms mediating 
inhibitory influences. 

As Wall and Woolf point out, the in
volvement of opioids in modulating pain is 
not fully understood and conflicting 
evidence exists . It is likely that the role of 
opiates or endogenous peptides in the per
ception of pain will turn out to be complex. 
Of the many levels of the central nervous 
system at which pain transmission can be 
modulated, the raphe-spinal system 
appears to exert the most powerful inhi
bitory effects. We concentrated on this 
system mainly because the evidence for its 
inhibitory role is least controversial. 
Opiates 7, central electrical stimulation8•9, 

acupuncture 10 and, more recently, trans
cutaneous nerve stimulation II have been 
claimed to act to some extent via this 
nucleus in producing their analgesic 
effects. 

We have not stated, nor implied, that the 
pain system is isolated from "feelings and 
behaviour'' or from other sensory systems. 
There are chains of cells which respond 
preferentially, and often solely and exclu
sively, to what the experimenter would 
consider to be noxious stimuli. These are 
usually referred to as 'cells which are 
involved in transmitting nociceptive 
messages', but to avoid circumlocution, we 
called them 'pain cells'. r1 
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