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Introduction 
 

Hypoxic / Ischemic (H/I) brain injury in newborn full-

term and premature infants is a common and pervasive 

source of life time disabilities in cognitive and locomotors 

function (Hilton et al., 2006). 

 
Hypoxic ischemic brain injury occurs in 2-4 full term 

neonates per 1000 births and approximately 50% of 

premature babies in the United States (Simon, 2006). 

   Sever HI injury is associated with 50% mortality rate, 

with half of deaths occurring within the first month of life, 

and a complications rate of 80% in survivors (Toh, 2000). 

 
Infants who survive sever (H/I) injury frequently 

exhibit long term behavioral abnormalities such as attention 

deficit hyperactivity disorder, cerebral palsy, mental 

retardation and epilepsy (Simon, 2003). 

 
 Estradiol (17- β Estradiol) is sex hormone - mislabeled 

the “Female” Hormone, it is also present in males; it 

represents the major estrogen in humans. Estradiol has not 

only a critical impact on reproduction and sexual 

functioning, but also  affects other organ including bone 

structure (pentikainen et al, 2006). 

  

Estradiol like other steroids is derived form cholesterol 

after side chain cleavage and utilizing the delta 5 pathway 

or the delta-4 pathway. Estradiol is also produced in the 

brain and in arterial walls (pentikainen et al, 2006). 

 

During late gestation, the infant brain encounters high 

levels of steroid hormone 17 β - estradiol. This observation, 

combined with evidence supporting 17 β - estradiol as a 

neuroprotecting agent, led us to hypothesize that increasing 

the basal level of 17 β - estradiol would reduce the amount 



Introduction  
 

 2 

of hypoxia-ischemia induced injury to the neonatal brain 

(Nünez et al, 2007). 
 

 Non genomic, receptor independent means of 

neuroprotection by activating survival promoting cascades 

and buffering the changes in intracellular pH.17β -estradiol 

can also activate a longer term, genomic receptor dependent 

mechanisms which inhibit apoptosis (Nünez et al, 2007). 
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Aim of the work 
 

The aim of this study is to investigate the effect of 

hypoxia on serum level of 17- β estradiol and its relation to 

the severity of hypoxic - ischemic encephalopathy. 
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Hypoxic-Ischemic Brain Injury in the 

Newborn 

Introduction:- 

Perinatal asphyxia is an insult to the fetus or newborn 

due to a lack of oxygen (hypoxia) and /or a lack of 

perfusion (ischemia) to various organs. Hypoxic ischemic 

encephalopathy (HIE) describes encephalopathy as defined 

earlier with objective data to support a hypoxic/ischemic 

mechanism. Hypoxic ischemic brain injury is the most 

important consequence of prenatal asphyxia.Reperfusion of 

previously ischemic tissue may also promote the formation 

of excess oxygen free- radicals, which may damage cellular 

lipids,protein,nucleic acid and the blood brain barrier 

(Aurora and Synder,2004).  

Perinatal asphyxia is a potential cause of brain injury 

that can produce alterations on the neurologic development 

of the newborn.On the latest years some part of the 

investigation have been focused on the physiopathology of 

the perinatal asphyxia, but correlation between asphyxia 

and brain damage is not well defined (Volez,2006). 

Definition: 

Perinatal asphyxia is a condition of impaired blood gas 

exchange that, if persists, leads to progressive hypoxemia 

and hypercapnia with metabolic acidosis (Gomella,2004). 

Hypoxemia is defined as diminished oxygen content of 

blood. Ischemia is characterized by reduced blood 

perfusion in particular tissue bed(Rivkin and Volpe,1996). 
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Incidence: 

The incidence of perinatal asphyxia is about 1.0 to 

1.5% of live births in most centers and is inversely related 

to GA and birth weight, lowering considerably in later 

gestation.It occurs in o.5% of live born infants more than 

36 weeks GA and accountes for 20% of perinatal deaths 

The incidence is higher in term infants of diabetic or 

toxemic mothers; these factors correlate less well in 

preterm infants. In both preterm and term infants, 

intrauterine growth retardation (IUGR) and breech 

presentation are associated with an increased incidence of 

asphyxia.Postmature infants are also at risk (Aurora and 

Synder,2004). 
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Etiology. 

Table (1): Biological Risk Factors of Perinatal asphyxia: 

Maternal / Perinatel 

Pre- eclamtic toxemia Premature rupture of membranes 

(PROM) 

Smoking  Infection 

Diabetes Placental insufficiency 

Chronic hypertension  Chronic illness eg.cardiac,renal 

Substance abuse during 

pregnancy  

 

Injury during pregnancy   

Maternal age < 15 or > 35yrs  

Intapartum 

Abnormal fetal presentation  Abroptio placentae 

Prolapsed/nuchal cord Placents praevia 

Umbilical cord occlusion  

  

Perinatel 

Prematurity/Postmaturity  Respiratory distress syndrome 

Growth retardation  Patent ductus arteriosus 

Fetal distress (heart rate < 100) Intraventricular haemorrhage 

Multiple births Seizures  

Polyydramnios  Hyperglycemia/hypoglycemia 

Congenital anomalies  Hyperthermia/hypothermia 

Meconium staining/aspiration Hyperbilirubinemia 

(Aylward, 1993) 


