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A lot of stuff happened  
in the 80’s - 00’s 

• Breastfeeding rates rise more 
• NICU technology and survival 
• Neurodevelopmental follow up 
• Science 
• Milk expression knowledge/technology 
• Kangaroo care/Skin to skin 
• HMBANA 
• BFI 
• Moi 
• NWMMB 

 
 
 



The past decade 

• Use of donor milk in all NICU’s.  AAP said 
“should” and changed the game (March 2012) 

• Expansion of donor milk use to other 
populations 

• Growth of our milk bank and others 

• Other human milk preparations and 
commercialization 

• Continued increase in BF rates 

• Informal milk sharing 

 













Lysozyme 

• Enzyme 

• Innate immune system—non specific 

• Breaks down sugars in bacterial cell walls 

– Bacteria die 

• Helps develop immunity 

– Breakdown products stimulate immune system 

• Fight 

• Live with (microbiome) 



Lactoferrin 

• Big complex protein 

• Found in all secretions 

• LOTS in colostrum and milk 

• Sequesters iron  Bacteria can’t grow 

• Other activities, including anti viral 

 



Oligosaccharides 

• History:   

– Late 1800’s “gynolactose” 

– 1920’s:  “bifidus factor” 

• 20-25 g/L colostrum;  5-20 g/L mature milk 

– More than protein! 

• Not digestible by baby 

– Get to colon 

• Absorbed:  1% into urine 

 Bode L.  HMO:  Every baby needs a sugar mama.  Glycobiology, 2017 
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NEC is associated with Dysbiosis 

Pammi M.  Intestinal dysbiosis in preterm infants preceding NEC:  Systematic 
review and meta-analysis.  Microbiome.  2017 



• Jantscher-Krenn E.  Gut (BMJ). 2017 
• Neonatal rat model of NEC (limitations) 

• Formula fed 
• Hypoxic episodes 

• Pooled HMO (preterm donors) prevents NEC 
• Isolated HMO that prevents NEC 

• DSLNT only one! 



• Autran CA, et al.  Gut (BMJ).  2017. 
• 5 sites, 200 mom-VLBW dyads 
• Milk infant received was sampled q 2-3 d 

prospectively 
• 8 got NEC 
• 5 controls matched to each NEC case 
• Looked at total HMO and individual HMO 

 
 



Total HMO in Milk 



DSLNT 



Possible Implications 

• This might be the mechanism for NEC 
prevention by MM and DM 

• Low DSLNT concentrations in the mother's 
milk might become a non-invasive biomarker 
to identify breast-fed infants at risk of 
developing NEC. 

• Supplementing with DSLNT might protect the 
low MM/DM DSLNT or formula-fed infant 
from NEC. 

 



OK, so what about donor milk? 

• Starts out as fresh milk with S-IgA, lysozyme, 
lactoferrin, HMO’s 

– None in formula milk 

• Processing may change things—heat is bad for 
fancy molecules 

– Preservation of much of the above shown with 
Holder pasteurization 

– New studies on various pasteurization methods  

 



• Lima HK, et al.  Current Developments in 
Nutrition 2017 

• Pooled donated milk, one freeze-thaw cycle 

• Raw, Holder pasteurization, Shelf stable 

– HP = 62.5o C, 20 minutes 

– SS = 121o C, 20 psi, 5 minutes 

• Cultured for bacteria (Raw and HP + B. cereus) 

• Assayed activity of S-IgA, lysozyme 
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Abst ract

Background: Historically, Holder pasteurization has been used to pasteurize donor human milk

available in a hospital setting. There is extensive research that provides an overview of the impact

of Holder pasteurization on bioactive components of human milk. A shelf-stable (SS) human milk

product, created using retort processing, recently became available; however, to our knowledge,

little has been published about the effect of retort processing on human milk.

Object ive: We aimed to assess the ability of retort processing to eliminate bacteria and to quantify

the difference in lysozyme and secretory immunoglobulin A (sIgA) activity between Holder

pasteurized (HP) and SS human milk.

Methods: Milk samples from 60 mothers were pooled. From this pool, 36 samples were taken: 12

samples were kept raw, 12 samples were HP, and 12 samples were retort processed to create an

SS product. All samples were analyzed for total aerobic bacteria, coliform bacteria, Bacillus

cereus, sIgA activity, and lysozyme activity. Raw samples served as the control.

Results: One raw sample and 3 HP samples contained B. cereus at the time of culture. There were

no detectable bacteria in SSsamples at the time of culture. Raw samples had significantly greater

lysozyme and sIgA activity than HPand SSsamples (P, 0.0001). HPsamplesretained significantly

more lysozyme and sIgA activity (54% and 87%, respectively) than SS samples (0% and 11%,

respectively).

Conclusions: Human milk processed using Holder pasteurization should continue to be screened

for the presence of B. cereus. Clinicians should be aware of the differences in the retention of

lysozyme and sIgA activity in HP and SS products when making feeding decisions for medically

fragile or immunocompromised infants to ensure that patients are receiving the maximum

immune protection. Curr Dev Nutr 2017;1:e001438.

Int roduct ion

The nutritional requirements of premature infants can be difficult to meet and their

mother ’sown milk (MOM) is the preferred food source after premature delivery, owing

to the increased nutritional value of human milk (1, 2). Human milk contains bioactive

components that help to protect the medically fragi le infant from the development of

complications such as sepsis, retinopathy of prematurity, and necrotizing enterocolitis

(3–5). The protective benefits of human milk are maximized when an exclusively hu-

man milk diet ismaintained, decreasing retinopathy rates by . 20%and necrotizing en-

terocolitis rates by 12–14% (4–6). When babies are born prematurely, the mother is at

an increased risk of delayed onset of lactogenesis I I or low milk volume (7–9). Donor

human milk (DHM) can be used to maintain an exclusively human milk diet until

the mother ’s milk supply is established (10, 11).

Historically, the Human Milk Banking Association of North America (HMBANA) has

been the provider of DHM in medical settings. To protect infants from potentially
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• Meredith-Dennis L, et al.  J Human Lactation, 2017. 
• Samples obtained with 3 types of preparation 

• HP (MMB, San Jose) 
• Vat pasteurization (ProLacta) 
• Sterile (Medolac) 

• 3 samples of each 
• Measured amount, not activity, of a lot of stuff 
• Protein, fat, total carbohydrate—not dramatic 

 
 



Selected Significant Results 

Amount/Proces
s 

Holder Vat Retort 

IgA (g/L) 0.32 (.03) 0.38 (.02) 0.19 (.03) 

Lysozyme (g/L) 0.03 (.01) 0.09 (.01) 0.05 (.01) 

Lactoferrin (g/L) 1.45 (.12) 1.12 (.14) 0.5 (.10) 

HMO (g/L) 12.58 (.81) 8.24 (.11) 6.64 (.8) 



• Cacho NT.  Frontiers in Microbiology. 2017. 
• Incubated DM with various fractions MOM 

• 1%, 10%, 30% 
• 37o, 4 hours 

• Compared with fresh MOM as baseline 
 

• Yes, bugs will grow.   
 



Big Picture 

• A healthy microbiome can impact your life 

– Short term 

• NEC in premies 

• Diarrheal disease in infants 

– Long term 

• Development of body systems including brain 

• Risk of unhealthy conditions 

• Raises the question:  What is a healthy MB? 

 



Big Picture 

• Breast feeding is integral to the development 
of a healthy microbiome 

– Multiple factors that help infant learn to live with 
bugs 

– We know just a tiny bit about this complexity 

• Donor milk contains some of the magic 

– Processing is significant issue 


