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   For millennia the importance is known to mothers and critical for child growth and survival. With the 
expansion of biomedical research in the late twentieth century  fi ne details and speci fi c solutions to 
prevention and treatment of childhood growth, diseases, and health can be de fi ned. The editors have 
decades of research and interest in nutrition and health including editing a previous version of Nutrition 
and Infancy a dozen years ago. With many advances in studies on the role of foods and nutrients in 
childhood necessitated an updated version with expanded authors and topics in seven major areas as 
part of a  two volume   set . 

   Volume 1 

  Overview: global   perspectives . This section begins with discussions of infant nutrition and lifelong 
health including adverse effects on infants in the Middle East and aboriginals in Canada. Developing 
problems for infants are reviewed on the role of fatty acids on neurological development and 
obesity. 

  Premature infant   feeding.  This section has six sections focusing on nutrition and premature infant 
health. These range from protein supplementation, colostrums, and total parenteral nutrition. 
Importantly these therapies effects on growth as well as de fi ning knowledge and research gaps are 
discussed. 

  Breast feeding:   growth and   health . This historical and traditional method of infant feeding makes up 
one of two major sections of the book with nine diverse reviews. Breast milk has major roles in 
growth, development, obesity, and body composition. The causes and solutions to early breast milk 
feeding cessation. Thus the need to store breast milk and maintain their functions is critical to many 
mothers. Breast feeding in special populations including the Indian subcontinent vary. A variety of 
factors affect breast milk including maternal dietary salt, diet, milk oligosaccharides, and tobacco 
smoking are discussed to thereby modifying infant health. The question of breast milk and risk of 
subsequent breast cancer is reviewed. Importantly methods to improve use of breast feeding and its 
duration on infant growth and health are de fi ned. 

  Micronutrients and   healthy infant   nutritional status . Clearly maternal supplement has been used to 
have effects on infants and bene fi ts/risks are reviewed along with food forti fi cation. Importantly the 
role of nutritional support of children with inborn errors of metabolism will be very helpful to physi-
cians. Finally major vitamins are reviewed including vitamin A status assessment and role in health, 
vitamin K de fi ciency, and micronutrient de fi ciencies in infant skin problems. Magnesium is develop-
ing as a new mineral to use in infant health as described in its chapter.  

                Preface 
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   Volume 2 

  Nutrition and   neonatal/infant disease.  Nutrition in infant diets plays key role in treatment of various 
challenging diseases and form the second major section with eight reviews. For examples, the reviews 
of intractable epileptic, chronic diseases, liver disease, short bowel syndromes, and Crohn’s disease 
show important roles of diet to manage and treat them. Nutrition and diet supplement are reviewed as 
modulators of undernutrition-induced hearing loss, diabetes, and HIV-induced malnutrition. Hormones 
as therapy affect bene fi cially infants with kidney disease. Glangliosides are modi fi ed by diet affecting 
neurological development. The role of dietary supplementation in developmental or genetic disease 
like celiac disease, acute gastroenteritis, and intestinal failure are reviewed. Surgery is sometimes 
needed to correct birth issues and an example is reviewed, percutaneous endoscopic gastrostomy 
designed for children. In support of surgeries in infants the role of nutrition for those undergoing it is 
de fi ned. Many diseases of infants have a nutritional component or therapy. 

  GI tract   considerations.  Parental nutrition can play important roles in the growth and development of 
the gastrointestinal tract of infants that need supplementation. This can include home parenteral nutri-
tion in developing countries or low-income families. Colonic  fl ora respond to diets and supplements 
and affect the infants’ growth and development. Thus pro and probiotics are reviewed as potential 
over-the-counter prevention and therapies to treat disease and promote growth. 

  Formulas in   health and   disease of   infants.  Historically formulas with food and nutrition components 
have been used as therapies by physicians. Home and hospital parenteral nutrition are reviewed in two 
chapters. Two other chapters review parenteral nutrition in premature infants and promotion of safety 
in disease prevention. Parenteral nutrition is the major focus of this section. Probiotics and probiotics 
are novel and developing for disease therapy and promotion of infant growth. Protein nutrition is key 
for helping undernourished preterm infants   . 

  Hormones and   lipids: growth   and development   of infants.  Hormones and lipids are becoming applied 
in diets, therapies, and from mother’s milk to affect infants. Diet’s role in managing hypercholester-
olemia is de fi ned. The role of infant adipose tissues and its hormones in changing infant development 
are carefully and completely reviewed. Maternal behavior and diet affect the infant as de fi ned by 
clinicians in a review. Finally hormone therapy is described as it improves growth in infants with 
chronic kidney disease. 

  Summary.  A wide range of nutritional and food-related therapies to prevent or ameliorate disease, 
growth retardation, and promote health are outlined by 113 experts in 59 chapters. This book becomes 
a de fi nitive source for much of the methods and approaches to use nutrition to promote well-being in 
infants.  

 Tucson ,  AZ , USA     Ronald   Ross   Watson      ,  Ph.D.  
       London , UK George   Grimble      ,  Ph.D. 
       London , UK Victor   R.   Preedy      ,  Ph.D. 
 Tucson ,  AZ , USA Sherma   Zibadi ,  Ph.D.            
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   Series Editor 

 The great success of the Nutrition and Health Series is the result of the consistent overriding mission 
of providing health professionals with texts that are essential because each includes: 1) a synthesis of 
the state of the science, 2) timely, in-depth reviews by the leading researchers in their respective 
fi elds, 3) extensive, up-to-date fully annotated reference lists, 4) a detailed index, 5) relevant tables 
and fi gures, 6) identifi cation of paradigm shifts and the consequences, 7) virtually no overlap of infor-
mation between chapters, but targeted, inter-chapter referrals, 8) suggestions of  areas for future 
research and 9) balanced, data-driven answers to patient as well as health professionals questions 
which are based upon the totality of evidence rather than the fi ndings of any single study.

The Series volumes are not the outcome of a symposium.  Rather, each editor has the potential to 
examine a chosen area with a broad perspective, both in subject matter as well as in the choice of 
chapter authors. The editor(s), whose training(s) is (are) both research and practice oriented, have the 
opportunity to develop a primary objective for their book, defi ne the scope and focus, and then invite 
the leading authorities to be part of their initiative.  The authors are encouraged to provide an over-
view of the fi eld, discuss their own research and relate the research fi ndings to potential human health 
consequences.  Because each book is developed de novo, the chapters are coordinated so that the 
resulting volume imparts greater knowledge than the sum of the information contained in the indi-
vidual chapters.

“Nutrition in Infancy”, edited by Professor Ronald Ross Watson, PhD, Professor George Grimble, 
PhD, Professor Victor R. Preedy, PhD, DSc, FRIPH, FRSH, FIBiol, FRCPath and Dr. Sherma Zibadi, 
MD, PhD clearly exemplifi es the goals of the Nutrition and Health Series.  The major objective of this 
comprehensive two volume text is to review the growing evidence that nutrition provided in utero and 
during infancy directly affects the entire lifetime health of the individual.  This volume includes 60 
up-to-date informative reviews of the current major dietary issues. Practicing health professionals, 
researchers and academicians can rely on the chapters in this volume for objective data-driven sources 
about essential vitamins and minerals, proteins, fats, and carbohydrates. This new comprehensive 
review of the science behind the nutritional strategies to assure the health of the neonate is of great 
importance to the nutrition community as well as for health professionals who have to answer patient, 
client or graduate student questions about the newest clinical research in nutrition and infancy.  

“Nutrition in Infancy” represents the most comprehensive compilation of the recent data on the 
actions of specifi c essential nutrients and bioactive dietary components on fetal development and 
growth of the preterm and term infant. It is to the credit of Drs. Watson, Grimble, Preedy and Zibadi 
that they have organized this volume so that it provides an in-depth overview of the critical issues 
involved in the determination of the best nutrition for infants including those born preterm, those with 
medical conditions that require specifi c dietary interventions, those born in developing nations or in 
developed nations, those with special GI tract requirements and those with genetic factors that affect 
the metabolism of certain foods and/or nutrients. 
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Each of the two volumes contains about 30 comprehensive chapters.  The fi rst volume contains 
four related sections.  The fi rst section, an overview of global perspectives on infant feeding practices, 
contains seven chapters that include reviews of the history of breast feeding from the beginning of 
time up until present times; there are several unique chapters that describe the discovery of the infant 
requirements for vitamins and government projects to assure the nutritional adequacy of infant feed-
ing programs. This is especially important when populations may be far from medical resources such 
as described in the chapters discussing infant nutrition issues in Aboriginal children living in remote 
regions such as in Northern Canada; infants from India, Pakistan, and Bangladesh; Middle East and 
North Africa. Infants can triple their birth weight during the fi rst year of life and the quantity as well 
as the nutritional quality of the diet can affect the growth rate dramatically. The introduction of com-
plementary foods during infancy in developing countries is usually dependent upon cultural norms 
and these are outlined for a number of African and East Asian nations in the next chapter. The fi nal 
chapter in this section includes a synthesis of studies examining the potential for development of food 
allergies in children from developed countries.  The chapter provides valuable discussions and tabu-
lates the data on the importance of timing of introduction of specifi c foods to infants and subsequent 
development of asthma and/or allergies.  

The second section contains six chapters on premature infant feeding. The chapter authors remind 
us that fetuses increase their weight 10 fold in the second and third trimester with concomitant gains 
in height and head circumference.  Preterm birth may therefore result in stunted growth due to a vari-
ety of medical conditions.  There is an important discussion of accurately determining whether a 
preterm neonate is small for its gestational age or growth retarded.  If the birth weight is less than the 
10th percentile-for-gestational age, this is defi ned as small-for-gestational age (SGA).  Growth restric-
tion and constitutional slow growth represent two distinct processes independent of SGA and are 
associated with different potential adverse outcomes.  Potential maternal factors linked to preterm 
birth are reviewed in several chapters. These include smoking, gestational diabetes, infections, mal-
nutrition, preeclampsia and most recently, excessive maternal weight as well as excessive maternal 
weight gain during pregnancy. 

Preterm infants usually lose more weight after birth than term infants. Preterm infants require 
greater protein and lipid administration following birth and increased vitamin, mineral and caloric 
supplementation throughout the fi rst year of life.  The absorption and bioavailability of nutrients by 
the premature gut differs from that of the fetus that obtains nutrients across the placenta.  The signifi -
cant medical morbidities seen in preterm infants especially lung disease that requires ventilation and/
or serious infections that require targeted nutritional interventions, add to the nutritional stresses seen 
in the preterm infant. The development of the microbiome also differs in preterm infants compared to 
term infants due to gut immaturity and medical conditions as mentioned above.  Even when preterm 
infants reach term equivalent, their pattern of growth continues to differ from infants born at term.  
Thus, these chapters provide detailed information on methods used to evaluate growth and nutritional 
status in preterm infants.  

One of the major considerations of preterm morbidity is that preterm infants exhibit intestinal wall 
immaturity which is measured as increased intestinal permeability.  The importance of human breast 
milk and other sources of nutrients for the premature infant are discussed in a single detailed chapter.  
The authors discuss the fact that the gastrointestinal (GI) system doubles in length from 25 to 40 
weeks’ gestation. Preterm birth signifi cantly increases the risk of necrotizing enterocolitis, an infl am-
matory cascade that leads to ischemia/necrosis of the intestines. This disease is found in 7-10% of 
very low birth weight infants who are usually born before the 25th week of gestation and is associated 
with 33% mortality and 33% long-term GI and/or neurodevelopmental morbidity.  Several chapters 
review the data concerning the importance of glutamine and arginine in reducing gut permeability. 
Related to GI tract maturation is the availability of maternal colostrum.  The chapter on colostrum 
reviews the immunological as well as nutritional importance of this fi rst milk especially to very low 
birth weight preterm infants.  Another important nutrient for the preterm infant is protein.  Unlike term 
infants who have a recommended daily protein intake of 1.5 g/kg/day for the fi rst 6 months of life,  the 
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smallest preterm infant can have an increased protein need of about 4 g/kg/day and preterm  infants 
>750-1500 grams require at least 3-3.5 g/kg/ day depending upon their medical conditions.   

The preterm infant’s protein requirements from parenteral and enteral sources are discussed in detail 
in the next two chapters. The chapters review the importance of parenteral nutrition (PN) for preterm 
infants.  The provision of nutrients intravenously is complicated in adults, and it is extremely compli-
cated in the smallest, least developed preterm infants.  Not only are the procedures complex, but the 
administration of the correct balance of nutrients, fl uids and maintenance of non-infective complica-
tions is of paramount importance. The determination of standards of growth for the preterm infant 
given parenteral nutrition is ongoing and several important studies are reviewed and extensively tabu-
lated for the reader.  These detailed chapters provide practice-based suggestions concerning the most 
critical aspects of assuring the health of the preterm receiving PN during the fi rst days of life.

Nine chapters examine the role of breastfeeding in the growth and health of the term infant.  The 
third section includes reviews of the nutritional value of human breast milk and the consequences of 
maternal smoking on these nutrients.  There are also unique chapters on methods to improve the ini-
tiation and success of breastfeeding, another on potential reasons why infants stop breastfeeding and 
potential ways to restart breastfeeding; a chapter that reviews the totality of the evidence concerning 
the association of breastfeeding and cancer risks in the breastfed child, and a chapter on storage of 
breast milk with protocols tabulated for the reader.  The section begins with a chapter on human milk 
oligosaccharides (HMO), complex carbohydrates abundant in human milk. Recent data show that 
HMO might protect very-low-birth-weight preterm infants from necrotizing enterocolitis.  HMO help 
establish and maintain a healthy colonic microbiome. The authors remind us that currently there are 
no human clinical research studies with HMO. 

The next chapter updates information concerning the role of breastfeeding duration and lowered 
risk of childhood and adult obesity.  The authors objectively review the recent meta-analyses and also 
examine the data from studies with formula-fed infants.  Maternal dietary factors that can affect 
breastfeeding duration are discussed in the chapter that describes the role of maternal dietary salt 
intake. Factors including maternal diabetes, obesity and undernutrition are examined in detail.  
Maternal smoking and/or fetal exposure to environmental tobacco smoke and its effects on the neo-
natal immune and respiratory systems is reviewed in the next chapter.  There is a strong association 
between smoking exposure and increased risk of asthma and allergies in the neonate and the child of 
smoking parents.   Moreover, maternal smoking is associated with reductions in oxytocin that is 
required for release of milk from the breast.  

The fourth section, entitled “Micronutrients and Healthy Infant Nutritional Status”, contains nine 
chapters that include examination of foods as well as individual nutrients.  The prevalence of micro-
nutrient defi ciencies in infancy and in the second and third years of life are reviewed in the fi rst chap-
ter.  Reference values from the World Health Organization are tabulated.  Provision of supplements to 
expectant mothers is one strategy proposed to reduce infant nutritional defi ciencies especially in 
developing countries.  Supplemental iron, folic acid, calcium, zinc, vitamin D, vitamin A and other 
essential nutrients are discussed.   Another strategy is food fortifi cation that has the benefi t of not hav-
ing to change dietary habits.  Successful fortifi cation programs including iodization of salt, addition 
of iron and folic acid to staple foods and addition of vitamin A to rice are reviewed in detail.  

The importance of examining the amino acid and protein sources and content of infant formulas is 
reviewed in the next chapter that reminds the reader that cow’s milk and human milk differ signifi -
cantly in their major proteins as well as the protein’s amino acid concentrations. The potential conse-
quences of these differences are discussed in light of the differences in compositions between currently 
available formulas.  Taurine is considered a non-essential amino acid in adults, but may be essential 
to the developing embryo, fetus and neonate.  The value of taurine for optimal development of the 
cardiovascular system is discussed in a separate, well-illustrated chapter.  There is an additional chapter 
that reviews the importance of gangliosides in neuronal development and the value of placental 
transfer and human breast milk as sources of gangliosides for the developing fetal and infant brain and 
nervous systems.
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Determination of micronutrient defi ciencies in infants, especially in developing countries where 
medical facilities may not be nearby, is of great importance as these are often multi-micronutrient 
defi ciencies that can result in serious adverse effects.  The chapter describing the cutaneous and 
mucous membrane manifestations of nutritional defi ciencies reviews the symptoms that can be seen 
during the early stages as well as later defi ciency diseases.  In addition, treatment modalities for the 
most commonly seen vitamin and mineral defi ciencies are described.  One of the micronutrient defi -
ciencies that may be overlooked is magnesium defi ciency.  The chapter on magnesium tabulates the 
requirements for this mineral in infants and young children, manifestations of low as well as high 
magnesium status and the consequences of these conditions in infants. Vitamin K is another essential 
micronutrient that may be low in the term infant and is often in very low concentrations in the blood 
of preterm infants.  Vitamin K is essential for the synthesis of certain coagulation factors. If the neo-
nate’s plasma concentration of vitamin K is low, they may suffer from vitamin K defi ciency bleeding, 
previously called hemorrhagic disease of the newborn. In the developed nations, neonates are supple-
mented with vitamin K immediately after birth. As described in the next chapter, neonates, and par-
ticularly those who are breastfed, benefi t from prophylactic vitamin K but cost implications may be 
prohibitive in some regions of the world.  The fi nal chapter in this section reviews the importance of 
optimal vitamin A status in the mother and infant as a key determinant in maintaining the infant’s 
natural immunity.  Also included in the chapter is a discussion of the weaning transition time and diet 
as weaning is a risk factor for vitamin A defi ciency. One strategy may be to improve maternal vitamin 
A status and her breast milk vitamin A levels so that the infant can build suffi cient body reserves of 
vitamin A prior to the transition. Improving vitamin A content in weaning foods is also important.

The second volume of “Nutrition in Infancy” emphasizes clinical conditions found in infancy. Half 
of the second volume is devoted to reviews of the clinical signifi cance of nutritional factors in infants 
with diseases and/or conditions that are either inherited or develop postnatally. Section E contains 17 
chapters devoted to these critical practice- related topics.  The fi rst chapter in this section describes 
two examples of altered body composition in children; those with cerebral palsy and Down syndrome, 
both prevalent disorders with differing etiologies, but signifi cant and opposite impacts on growth, 
body composition and nutritional status. These differences require separate approaches for accurate 
nutrition-related clinical assessment and management that are described in detail. The second chapter 
provides an extensive overview of the major nutritional consequences and treatments of inborn errors 
of metabolism.  Conditions reviewed include amino acid genetic errors such as phenylketonuria, 
errors in carbohydrate metabolism resulting in glycogen storage diseases and errors in fat metabolism. 
The third chapter on epilepsy in infancy reviews the importance of the ketogenic diet which is a high 
fat, low carbohydrate diet with an adequate amount of protein that mimics the metabolic state of fast-
ing during an anabolic situation. This special dietary regime is used in conjunction with anti-epileptic 
drugs and also when the drugs do not provide benefi t to the infant or young child. The chapter includes 
detailed appendices and tables. 

Seven of the 17 chapters examine serious acute as well as chronic gastrointestinal (GI) diseases.  
There is a unique chapter that describes the effects of inherited malformations in the cranium and/or 
oral cavity on the nutritional status of the infant and growing child.  Also included in this chapter are 
discussions of maintenance of the early teeth and avoidance of caries. Even when cranio-facial devel-
opment is normal, feeding diffi culties can arise in the neonatal period due to biological, developmen-
tal or behavioral issues. Reduced effi ciency in feeding often occurs when there is oral motor 
dysfunction, which is common in children with developmental disabilities. With regard to acute gas-
troenteritis, this is the commonest indication seen in children in emergency rooms in the US. Diarrhea, 
usually caused by viral infection, is reviewed in detail and provides current treatment methods depend-
ing upon laboratory fi ndings, diagnosis and current nutritional status of the child.  The detailed 
description of the physiology of the gastrointestinal tract provides excellent background information 
for understanding the effects of pathological conditions discussed in subsequent chapters. Over 20 
pathogenic conditions are described in detail including viral, bacterial and parasitic infections. 
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As described in the chapter on short bowel syndrome, intestinal failure is defi ned as the critical 
reduction of functional gut mass below the amount that is minimally necessary for adequate digestion 
and absorption to satisfy nutrient and fl uid requirements for growth in children. Therefore the use of 
parenteral nutrition (PN) is required. Intestinal failure may result from intestinal obstruction, dysmotil-
ity, surgical resection, congenital defects, or disease-associated loss of absorption. Intestinal failure 
may be caused by short bowel syndrome (SBS), mucosal enteropathy, or dysmotility syndromes. SBS 
is a subcategory of intestinal failure, which may result from surgical resection, congenital defect or 
disease-associated loss of absorption. This condition is characterized by the inability to maintain pro-
tein-energy, fl uid, electrolyte or micronutrient balances when on a conventionally accepted, normal 
diet.  One of the mechanisms used to provide nutrition to the infant with serious gastrointestinal issues 
is the use of a gastric feeding tube (gastrostomy).  The next chapter describes this procedure, its benefi ts 
and risks.  The commonest reason for gastrostomy placement in children is neurological disability, 
either congenital or acquired brain injury; other causes include congenital heart disease, chronic lung 
disease, cystic fi brosis, congenital malformations that prevent swallowing and malignancy. 

The chapters that review Crohn’s disease, celiac disease, intestinal failure, acute and chronic gas-
troenteritis and liver diseases also contain clinically relevant discussions of signs and symptoms and 
current therapies including considerations of use of enteral as well as PN where warranted.  The chap-
ters include excellent tables and fi gures as well as guidelines for patient evaluations of macro and 
micronutrient levels that are often affected by these chronic disease states that often develop in 
infancy, during the transition to semi-solid foods from breast feeding, and/or in early childhood.   
Relevant data on occurrences in developed and developing nations are included.  As there are many 
commonalities between the symptoms seen in these chronic conditions, including failure to thrive, 
diarrhea and stunting, each chapter author provides specifi c mechanisms available to determine the 
exact causes of the gastric distress.  

The fi nal fi ve chapters in this section examine the nutritional effects of kidney disease, HIV infec-
tion and diabetes.  The chapters on the effects of undernutrition on hearing capacity, and the ability to 
fi ght infections that may be associated with surgery in infancy complete this section.  The common 
thread of potentially severe malnutrition associated with these conditions is reviewed with emphasis 
on clinically validated methods to overcome growth retardation and improve GI functions.  Specifi cally, 
in the chapter on HIV infection, the WHO guidelines are included as well as tabulation of the clinical 
studies in HIV-infected mothers and multifactorial effects of breastfeeding.  Another unique chapter 
describes the fetal development of hearing and reviews the anatomy and physiology of the auditory 
processes. The chapter examines the micronutrients most commonly associated directly or indirectly 
with hearing impairment including iodine, iron, zinc and vitamins A, B12 and D.  The chapter on Type 
I and Type II diabetes reminds us that this is the most common metabolic disease in infants and chil-
dren.  Nutritional management during early childhood is described in detail.  The fi nal chapter in this 
clinically-focused section examines the effects of severe stresses on the infant that include events 
such as cardiac surgery and burns. Young children, due to their low protein reserves, are particularly 
vulnerable to the adverse nutritional effects of stress. The chapter reviews the role of nutrition support 
in helping to preserve skeletal muscle and support organ and immune function. The optimal levels of 
macronutrients, micronutrients, energy and nutrition support in critically ill children are unknown. 
Predictive equations may not adequately predict energy needs during critical illness. As all of the 
authors acknowledge, more research in the area of nutrition support for the acute and/or chronically 
ill child is urgently needed.

The sixth section contains fi ve chapters that examine PN in detail as well as the importance of the 
microbiome in the infant, toddler and growing child.  The two comprehensive chapters that describe 
PN in the hospital and home settings provide important clinical data. PN is the technique of artifi cial 
nutrition that provides the patient with fl uids, energy and nutrients that are delivered directly to the 
circulatory system through the venous network. This non-physiological path of nutrient provision 
results in a dramatically different gastrointestinal response than that with enteral nutrition as PN pro-
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vides no trophic effect on intestinal mucosa.  Descriptions of protocols for determining constituents 
of PN for infants in hospitals and home settings are included. 

Three chapters examine the role of the microbiome in the health of healthy as well as infants with 
serious GI-related diseases.  As described by the authors, at birth, the intestine is sterile and colonic 
function of the human infant is immature. The development of the infant’s microbiome is described 
in detail.  The development of the colonic functions, including water absorption and carbohydrate 
fermentation, is related in part to the intestinal microbiota. These bacteria have well-established meta-
bolic functions and perform important inmunoregulatory roles. Data from the human microbiome 
project has begun to identify and characterize the microorganisms found in both healthy and diseased 
individuals. The chapters objectively describe the functions of benefi cial microorganisms that are 
consumed, and are referred to as probiotics, and nutritional sources for the probiotics, that are referred 
to as prebiotics.  The microbiome contributes to the nutritional welfare of the infant through its metab-
olism of complex carbohydrates, generation of short-chain fatty-acids as an energy substrate for 
colonic epithelia, and production of folate and other B vitamins. Prebiotics have been found to selec-
tively stimulate favorable growth and/or activity of selected probiotic bacteria in the colon. Probiotics 
have been shown to be benefi cial in the treatment of acute infectious diarrhea as these reduce duration 
and stool frequency.  We are reminded that optimal prebiotic usage as well as probiotic strains and 
dosages for preterm as well as full term infant patients still remain to be determined.

The fi nal section of the second volume examines the newest research on the importance of long 
chain lipids in the growth of infants and also reviews the data linking early nutritional exposure to the 
risk of developing hypercholesterolemia, premature cardiovascular disease and obesity.  The fi rst 
chapter reviews in detail the value of lipid emulsions for the preterm and very preterm infant provided 
as either PN or enteral nutrition. The chapter includes a valuable discussion of the sources of oils used 
in available emulsions and provides recommendations based upon effi cacy and safety data.  Another 
chapter extensively reviews the roles of long chain omega-3 and omega-6 fatty acids in the neurologi-
cal development and growth of the fetus and neonate with emphasis on the increased requirements in 
the preterm infant. The development of the brain and retina, visual and cognitive functions are 
reviewed and relevant epidemiological and intervention studies are tabulated. Recommendations for 
maternal intakes of long chain polyunsaturated fatty acids during pregnancy are included.  

The balance between infant energy and growth requirements and increased risk of higher than 
normal serum lipids is compounded by genetic factors that predispose certain infants to premature 
cardiovascular disease.  Relevant treatments, patient evaluation and review of the literature are pro-
vided in the next chapter. The mechanisms of action of adipose tissue cells, adipocytes, in regulating 
hunger, satiety and weight in utero as well as in infancy are examined in a separate chapter.  Details 
concerning the effects of preterm birth followed by rapid weight gain and signifi cantly increased risk 
of cardiovascular disease in adulthood are described.  The receptors on adipocytes, hormones synthe-
sized by adipocytes and their actions are reviewed.  

The reader is reminded that currently there is no national or international agreed upon diagnostic 
cut off or defi nition of obesity in infants and young children. Strategies, from individual recommenda-
tions to public health measures are discussed and provide options for health providers.  An overriding 
issue remains that there is no agreed-upon recommendation concerning when to begin screening for 
potential weight problems in infants, toddlers and young children.  The two main hypotheses to 
explain the observed inverse association between small size at birth and adult disease are fetal pro-
gramming i.e. the thrifty phenotype hypothesis and genetic susceptibility hypothesis. These, as well 
as future research areas and implications, are reviewed in detail in the following chapter.  The book’s 
fi nal chapter examines the interactions between maternal behaviors and infant’s weight gains.  This 
unique chapter reviews the data that suggest that a mother can overfeed by virtue of failing to heed 
her infant’s satiety signals, with a resultant heavier infant. The historic overview of studies on infant 
feeding practices in this chapter suggests that clinicians can help guide mothers to better read their 
infants’ hunger and satiety cues to avoid overfeeding.
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The logical sequence of the Sections as well as the chapters within each Section enhance the under-
standing of the latest information on the current standards of practice in infant feeding for clinicians, 
related health professionals including the dietician, nurse, pharmacist, physical therapist, behaviorist, 
psychologist and others involved in the team effort required for successful treatment of infants with 
relevant diseases and conditions that adversely affect normal metabolic processes.  This comprehen-
sive two volume resource also has great value for academicians involved in the education of graduate 
students and post-doctoral fellows, medical students and allied health professionals who plan to inter-
act with parents of infants with disorders that may be benefi cially affected by nutritional supports 
including enteral and parenteral nutritional modalities.

Cutting edge discussions of the roles of signaling molecules, growth factors, hormones, cellular 
and nuclear receptors and all of the cells and tissues directly involved or affected by the nutrients 
provided to infants, both term and preterm are included in well-organized chapters that put the molec-
ular aspects into clinical perspective.  Of great importance, the editors have provided chapters that 
balance the most technical information with discussions of its importance for clients and parents of 
patients as well as graduate and medical students, health professionals and academicians.

The volume contains over 200 detailed tables and fi gures that assist the reader in comprehending 
the complexities of breast milk, breastfeeding, other sources of infant nutrition as well as the biologi-
cal signifi cance of critical nutrients and the microbiome in maintaining infant growth and health.  The 
over-riding goal of this volume is to provide the health professional with balanced documentation and 
awareness of the newest research and therapeutic approaches including an appreciation of the com-
plexity of the interactions between genetics, intrauterine growth, maternal health, and term compared 
to preterm birth issues in this relatively new fi eld of investigation.  Hallmarks of the 60 chapters 
include key words and bulleted key points at the beginning of each chapter, complete defi nitions of 
terms with the abbreviations fully defi ned for the reader and consistent use of terms between chapters.  
There are over 4000 up-to-date references; all chapters include a conclusion to highlight major fi nd-
ings. The volume also contains a highly annotated index.

This unique text provides practical, data-driven resources based upon the totality of the evidence 
to help the reader understand the basics, treatments and preventive strategies that are involved in the 
understanding the role dietary components may play in the early development of healthy infants as 
well as those with gastrointestinal diseases, genetic defects, metabolic or other complications and/or 
neurological impairments.  Of equal importance, critical issues that involve parental concerns, such 
as food preferences in children, potential effects on weight gain or growth, breastfeeding versus for-
mula feeding and differences in critical issues such as HIV infections in developing and developed 
nations are included in well-referenced, informative chapters.  The overarching goal of the editors is 
to provide fully referenced information to health professionals so they may have a balanced perspec-
tive on the value of various preventive and treatment options that are available today as well as in the 
foreseeable future.

In conclusion, “Nutrition in Infancy”, edited by Professor Ronald Ross Watson, PhD, Professor 
George Grimble, PhD, Professor Victor R. Preedy, PhD, DSc, FRIPH, FRSH, FIBiol, FRCPath and 
Dr. Sherma Zibadi, MD, PhD provides health professionals in many areas of research and practice 
with the most up-to-date, well referenced and comprehensive volume on the current state of the sci-
ence and medical practice guidelines with regard to maintaining the optimal nutritional status of the 
infant.  This volume will serve the reader as the most authoritative resource in the fi eld to date and is 
a very welcome addition to the Nutrition and Health Series.        

    Adrianne   Bendich ,  Ph.D., F.A.C.N., F.A.S.N.    
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