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Tyrosine hydroxylase (TH) -the first and limiting enzyme in catecholamine synthesis- is expressed in numerous magnocellular neurons of the paraventricular and supraoptic nuclei in full term neonates who died from perinatal hypoxia, while only in a few neurons in the premature ones. In the present study we investigated whether increased expression of TH represents a primary developmental phenomenon or reflects a secondary phenomenon related to the activation of vasopressin (AVP) systems during labor due to hypoxia. Retrospectively selected autopsy material consisted of hypothalami of twelve infants with total prenatal and postnatal age of at least 35 weeks. Autopsies were performed following informed written consent and revealed histopathological features of hypoxic/ischemic encephalopathy. The severity and duration of hypoxia was estimated according to clinical data and neuropathological brain lesions. Neonates without or with minimal clinical or neuropathological evidence of perinatal hypoxia were used as controls. Consecutive paraffin sections at three selected levels of the hypothalamus were stained immunohistochemically for TH, neurophysin (NP), AVP and oxytocin (OXY). Increased expression of TH within AVP neurons was found in neonates that suffered prolonged hypoxic/ischemic insult and showed severe neuropathological lesions. On the contrary, only limited expression of TH was evident in AVP neurons of neonates with severe but abrupt hypoxic injury and minimal neuropathologic lesions. The expression of TH was found to correlate with postnatal duration and severity of the hypoxic/ischemic insult. Increased TH expression therefore, should be considered as a secondary phenomenon related to the activation of AVP neurons during labor. Increased vasopressin secretion by the fetus during labor is considered an adaptive mechanism to redistribute cardiac output to vital organs. The possibility that TH expression in the neurosecretory nuclei could be of diagnostic value for the estimation of perinatal hypoxia in the human neonate will be further investigated.

