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The main goal of the project was to develop strategies that will induce intense and
sustained analgesia for chronic pain control through the manipulation of pain control
centres in the brain using gene therapy strategies. Our gene therapy assays focused in a
main component of the endogenous supraspinal pain modulatory system: the dorsal
reticular nucleus (DRt). It is an unique area since it is pain facilitatory region easily
accessed under stereotaxic control which made us reason that it is possible to inhibit this
region through local injections of suitable viral vectors, which were based on
replication-defective Herpes Simplex type 1 (HSV-1). Several studies were performed
in order to define the transgenes and promoters more suitable in the vector construction:
i) identification of neurotransmitters produced by brain neurons transduced upon HSV-1
injections in the DR, ii) behavioural evaluation of opioidergic manipulation of the DRt
during acute and chronic pain conditions; i) analysis of the neurochemical changes
induced by chronic pain at the DRt and iv} evaluation of the effects of chronic pain
installation in the pronociceptive effects of the DRt.

I n summary, the studies showed that #) the neurons transduced upon the injection
of a HSV-1 reporter virus in the DRt were opioidergic (enkephalin-immunoreactive)
and noradrenergic (tyrosine hydroxylase (TH)-immunoreactive); ii) the effects of local
delivery at the DRt of opioid agonists were opposite in acute and chronic pain; i)

chronic pain induced a depression in the expression of opioid peptides and their



receptors at the DRt and iv) the DRt maintain its pronociceptive effects during chronic
pain,

Based on the main results referred above we constructed viral vectors based on
HSV-1 and which overexpressed pre-proenkephalin (PPE) at the DRt or were directed
to transducer only the noradrenergic afferents of the DRt. In the first case, we used a
vector in which the overexpression of PPE is controlied by the human cytomegalovirus
promoter. The results showed that the viral vector induced inhibition of acute pain that
lasted for 4 days whereas in chronic pain the vector induced hyperalgesia. This was
probably associated to the changes of the opioidergic system during chronic pain which
were referred above and suggest that gene therapy strategies should overexpress the
missing receptors. The HSV-1 vector directed to transducer only the noradrenergic
afferents of the DRt contained a TH transgene under the control of the TH promoter.
The transgene was inserted in antisense sequence to decrease the release of
noradrenaline at the DRt, which was based on previous studies with pharmacological
manipulation of the nucleus. The results show that the vector induced analgesia in a
chronic pain mode! during 21 days. This was associated to a decrease of noradrenaline
release at the DRt and was reversed by local administration of a «l-adrenoreceptor
agonist (phenylephrine).

One important achievement of the project was also to be have a PhD student fully
trained in the construction of viral vectors that will allow the studies to continue in the
future without depending on the collaboration of foreign labs. The perspectives deriving
from the present project are to use viral vectors that may correct the neurochemical

changes induced by chronic pain at the supraspinal pain modulatory system
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