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History of Science

Breastfeeding

Jody L Vogelzang, PhD, Rd LD, FADA, CHES

Infant feeding has been part of 
successful growth and development 
since the beginning of time yet the 
science of infant feeding is less than 
200 years old. Breastfeeding was 
the standard method of providing 
newborns with nutrition. If the 
mother was unable to produce milk 
or the infant was too weak to nurse, 
the baby died. Early history includes 
references to wet nurses who were 
often enslaved or paid to provide 
services allowing orphans to survive 
into childhood.1 As one can imagine, 
the use of a wet nurse was less 
than ideal. Transmission of disease, 
expense, laggard performance of 
duties and disruption of family life 
were just a few of the negative 
aspects of employing a wet nurse.

In the late 19th century the 
composition of various animals’ 
milk was researched in order to 
find a mammal that could provide 
adequate nutrition for a human 
infant. Wolf, goat, sheep, and cows 
were a few of the animals whose 
milk was manipulated and adjusted 
to become closer to human milk. 
Dilutions and additions achieved 
formulas that enabled at least some 
of the research subjects to live 
past infancy. This manipulation of 
formulas providing a satisfactory 
artificial infant feeding was the start 
of the specialty of Pediatrics.2

Serious attempts were made to 
mimic breast milk in early 20th 
century. “Important modifications 
included first lowering the protein 
concentration, substitution of 
unsaturated vegetable fats for 
the less easily absorbed butter 
fat, replacement of mixed 
carbohydrate with the milk sugar, 
lactose, alteration of amino acid 
proportions by increasing the whey 

to casein ratio…and the addition of 
substances unique to human milk 
such a taurine”.2

Now, in the 21st Century, a wide 
variety of infant formulas are 
ordered by physicians. Many 
formulas are specialized for 
prematurity, allergies, tolerance 
and metabolic disorders allowing 
thousands of infants to beat the 
odds and survive until childhood. 
Yet, none of the products available 
today are identical to human breast 
milk. In spite of incredible scientific 
advancements, breast milk is still the 
gold standard for infant feeding.

Given that medical professionals 
across the globe support 
breastfeeding as the first choice 
of nourishment for infants, it is 
still a tough sell to mothers. In 
a study by Ruowei et al. (2007),3 
25.7% of respondents agreed that 

“infant formula is as good as breast 
milk”.3 The authors suggest that 
this belief may be influenced by 
advertising claiming that formulas 
with the addition of long-chain 
polyunsaturated fatty acids 
were very close to breast milk in 
composition.3

Human milk provides a fascinating 
study. According to the American 
Dietetic Association Position 
Paper on breastfeeding (2009):4 

“Breastfeeding is associated with 
a reduced risk of otitis media, 
gastroenteritis, respiratory illness, 
sudden infant death syndrome, 
necrotizing enterocolitis, obesity, 
and hypertension. Breastfeeding 
is also associated with improved 
maternal outcomes, including a 
reduced risk of breast and ovarian 
cancer, type 2 diabetes, and 
postpartum depression”.4 These are 

incredible outcomes that cannot  
be promised by any commercial 
infant feeding. 

The composition of breast milk 
continues to be studied. Since 
breast milk is unique to the mother 
and is reflective of her dietary 
intake, several studies have looked 
at enhancement of breast milk by 
manipulating the mother’s diet.

Boylan et al. (2002)5 noted that 
pyridoxine levels in breast milk 
fluctuated between lactating 
women. This group of researchers 
used previous data which linked 
low amounts of B-6 in breast milk 
with less attentive mothering. They 
concluded that while more research 
was needed, attention should 
be paid to the level of B-6 in the 
mother’s diet and subsequently in 
the breast milk. This study reinforces 
the critical importance of nutrition 
guidance for lactating women. 

Mosley et al. (2005)6 studied the 
trans fatty acids (FAs) in breast milk 
produced by lactating American 
women. This group of researchers 
noted that American women had 
higher levels of trans fats in their 
milk than women of other countries. 
This finding was attributed to “the 
consumption of foods that contain 
great concentrations of trans FAs 
such as processed foods made with 
partially hydrogenated vegetable 
oils and ruminant fat”.6 While 
Americans can now assess the 
amount of trans fats in a product 
by checking the nutrition label, it is 
speculated that the intake of trans 
fats may decrease. One would think 
that a decrease of the trans fats in 
breast milk would be beneficial
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The CTSS Sub-Unit wants to 
inform all RDPG members about 
developments in the new NIH 
Clinical and Translational Science 
Consortium program funded by 
NCRR. The first CTSA awards were 
granted in 2006. Since then 46 
institutions in 26 states have received 
a CTSA; these are shown on the map 
(see below). When the program is 
fully implemented, approximately 
60 CTSAs across the nation will be 
developed. Many General Clinical 
Research Centers (GCRC) around the 
country have become part of new 
Clinical and Translational Science 
Centers. While the closing of GCRCs 
indicates an end to an era, the new 
centers are seeing great success  
and progress in the field of  
nutrition science. 

Report from RDPG Clinical and  
Translation Science Sub-Unit (CTSS)
 
Emily Tarleton MS, RD, CD
RDPG CTSS Coordinator

The transition from GCRC to CTSA 
was discussed in several “Table 
Talk” columns in 2005 and 2006 
issues of The Digest. Those columns 
described NIH plans to phase out the 
GCRC program and replace it with 
a national consortium of medical 
research institutions that would be 
centers for clinical and translational 
science. These centers would reduce 
the time it takes for laboratory 
discoveries to become treatments for 
patients, would engage communities 
in clinical research efforts, and would 
train a new generation of clinical 
and translational researchers. The 
CTSA Fact Sheet located at http://
www.ncrr.nih.gov/publications/pdf/
ctsa_factsheet.pdf gives a short 
description of this program. 

The CTSAs provide an opportunity 
for RDPG members to promote 
current research and to develop 
new research projects. The CTSAs 
promote intra-and inter-institutional 
collaborations and can support 
research initiatives and pilot projects. 
For example the Oregon CTSA (the 
Oregon Clinical and Translational 
Research Institute) is supporting 
new projects developed at Oregon 
State University. Basic scientists 
have the opportunity to work with 
clinicians to test new discoveries in 
patients and community researchers 
are encouraged to collaborate 
with clinical researchers on a new 
treatment or a unique method 
for health promotion. Members 
of the Research DPG may be able 
to develop collaborative research 
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projects using the support and 
expertise found within these  
new centers.

There is no doubt that challenges 
abound. GCRC research dietitians 
(referred to as “bionutritionists” in 
the GCRC program) are challenged 
daily with new reporting and 
budgeting structures. Stringent 
budgets have required bionutrition 
units to become able to do more 
with less, and they have risen to the 
challenge. Bionutritionists around 
the country are keeping closer tabs 
on staffing and inventory control to 
keep costs low while serving a wider 
range of investigators. 

In some instances several GCRCs 
have combined into one. For 

example, the Harvard Catalyst CTSC 
in the Boston area merges GCRCs 
at Beth Israel Deaconess Medical 
Center, Brigham and Women’s 
Hospital, Children’s Hospital-Boston 
and Massachusetts General Hospital. 
Each facility has maintained the 
previous Bionutrition Units. Each 
unit contributes different strengths 
to services provided and maintains 
their original staffing. The Catalyst 
Bionutrition Group is working to 
create a common scheduling system 
for volunteers and is discussing 
cost recovery models and common 
standards of practice. This Digest 
announces an exciting opportunity 
to visit one or all of the Harvard 
Catalyst Bionutrition Units while 
attending FNCE in Boston  this year.

GCRC’s that have not yet received 
the new award are also working to 
implement the vision of the CTSA. 
The University of Vermont has 
developed The Vermont Center for 
Clinical and Translational Science 
matrix center. The Education & 
Career Development Core has 
already enrolled several PhD 
students in a new program aimed 
at bridging all academic disciplines 
with research in healthcare. 
The newly created Biomedical 
Informatics Core aims to develop 
solutions that can meet the needs 
of researchers while fostering 
improvements in direct patient care 
and enabling public health initiatives 
throughout the state.

Emily is the Bionutrition Research Manager, 
General Clinical Research Center, University 
of Vermont.
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for the infant but instead, “trans FAs 
may have negative effects on the 
concentration of oleic acid and other 
delta 9 desaturase products found 
in human milk, which could lead to 
lower consumption of oleic acid an 
antiatherogenic FA by infants”.6 This 
research article reminds me of the 

“unintentional consequences” theme 
I frequently use with my students 
as I have them connect scientific 
discoveries and subsequent impact 
on populations.

Fave et al. (2007)7 looked at the 
quality of breast milk from lactating 
women living in two different 
Mediterranean locations. Their 
conclusions indicated that lipid and 
protein profiles of the two groups 
of women were much different 
allowing speculation that both 
dietary intake and genetics affect 
breast milk. The authors reflect 
that breast milk could be altered 
through supplementation of the 
mother based on her own genetic 
make-up. This would produce an 

“optimal” milk profile for the infant. I 
found it interesting that the authors 
did not connect the present human 
milk profiles of these two groups of 
women with any specific negative 
outcomes in their infants yet the 
advances in molecular biology 
allows for further pursuit of breast 
milk perfection.

As infant formula companies 
compete to make the most perfect 
infant feeding they continue to 
be bound by good manufacturing 
practices. They are legally obligated 
to produce a clean and standardized 
product. In comparison, the gold 
standard, human milk is without 
regulation. The milk produced by a 
lactating female is far from being 
standardized as the nutritional 
content varies over time. The milk 
supply itself is not static making 
the volume difficult to measure. 
In addition, human milk contains 
thousands of microorganisms and 
varies in quality from mother to 
mother. Yet this natural “homemade” 

product is superior to anything 
made in 21st century laboratories. 
What an incredible product! What a 
wonderful way to feed an infant!
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