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INTRODUCTION 

Preterm birth is one of the major clinical problems in 

obstetrics and neonatology as it is associated with perinatal 

mortality, serious neonatal morbidity and in some cases 

childhood disability. It is reported that 60-80% of all neonatal 

mortality and morbidity is due to preterm birth. During the last 

two decades the survival for premature infants has significantly 

increased due to advancement in perinatal and neonatal 

treatment expertise and improvement in the care of high-risk 

mother. The survival rate of lower birth weight infant is 

reported to have increased from 10% to 50-60% (Goldenberg, 

2002). 

 

Hemorrhage into the ventricles of the brain is one of the 

most serious complications of premature birth despite 

improvements in the survival of premature infants (Volpe, 

2008). Intraventricular hemorrhage (IVH) has been attributed to 
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alterations in cerebral blood flow to the immature germinal 

matrix microvasculature (Perlman et al., 1985). During the late 

second and early third trimesters of gestation, the 

microvasculature of the developing brain undergoes 

considerable angiogenesis to meet the metabolic needs of both 

the germinal matrix and the rabidly enlarging cortex 

(Takashima et al., 1986). 

Large IVH has a high risk of neurological disability and 

over 50% of these children go on to develop progressive 

ventricular dilatation (Volpe, 2008). Post-hemorrhagic 

ventricular dilatation (PHVD) remains a complication of 

prematurity which is associated with high rate of disability, 

multiple impairments and adverse effect of shunt surgery for 

hydrocephalus (Whitelaw et al., 2004). 

Murphy et al., (2002) have provided evidence that 

PHVD has a more aggressive course than previously with 

appreciable mortality and morbidity in extremely premature 

infants. Treatment is much more difficult than other types of 

hydrocephalus because the large amount of blood in the 

ventricle combined with the small size and instability of the 

patient make an early ventriculo-peritoneal shunt operation 

impossible (Murphy et al., 2002). 
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Angiogenin was originally isolated from HT-29 human 

colon adenocarcinoma cells and has both angiogenic and non-

angiogenic properties. In non-neoplastic conditions, angiogenin 

is a component of the intercellular matrix encircling 

endothelium, fibroblasts, and smooth muscle as well as the 

internal elastic membrane of arterioles and capillaries (Hu et 

al., 1994). Although angiogenin would appear to act principally 

extravascularly or perivascularly, circulating angiogenin has 

been detected in serum (Burgmann et al., 1996). 

Angiogenin expression is regulated by the Akt/ 

phosphatidylinositol 3-kinase pathway. Classified as a member 

of the RISPASE (RNases with special biological actions) 

family of RNases, angiogenin possesses homology with other 

Rnases, such as pancreatic RNase A. The ability of angiogenin 

to induce development of new blood vessels has been shown to 

be dependent on its ribonucleic activity (Russo et al., 1996). It 

induces angiogenesis by increasing endothelial degradation of 

extracellular matrix and basal lamina consequently promoting 

invasion and migration of individual cells. It is hypothesized 

that angiogenin stimulates the polymerization and release of 

cell surface actin, a process that may be necessary for eventual 

cell migration (Folkman and Klagsbrun, 1987). A study using 

cultured endothelium has shown that angiogenin binds to 


