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NHU’NG PIEU CO THE BAN CHUA BIET VE TRi NAO
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Ban c6 biét...M6i em bé sinh ra voi
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QUA TRINH PHAT TRIEN TRi NAO
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MFGM & DHA

PU'O'C CHI’PNG MINH LAM SANG
CHO BE
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DHA TICH LUY NHANH & SOM CUNG VO'I THO'I GIAN
PHAT TRIEN NAO BO
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DPA=docosapentaenoic acid; EPA=eicosapentaenoic acid; LCPUFA=long-chain polyunsaturated fatty acid.
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767.



MFGM - THANH PHAN POT PHA TRONG S(*A ME CHO BE
BO 3 THONG MINH
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MFGM

La mang bao quanh giot chat béo trong

sira chtra cac phuc hop lipid va cac protein

c6 hoat tinh sinh hoc hé tro’ sw phat trién ‘

cla nao bd va tdng cwdng hé mién dich Cac thanh phan protein trong
cho tré nhd nhi. MFGM hé tro tdng cworng hé

mién dich:
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CAC THANH PHAN CHU YEU CUA MFGM
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Gangliosides?!?
Tham gia vao qua trinh myelin
hoa va dan truyén qua synapse .
Thanh phan
trong MFGM ho
Phospholipids?3 tro PHAT
Thanh phan quan trong clia TRIEN NAO BO
mang té bao
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CAC MAT CUA PHAT TRIEN NHAN THUC
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MFGM & DHA PU'Q'C CHU'NG MINH LAM SANG GIUP BE
PHAT TRIEN NAO BO, CHO BE BO BA THONG MINH
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MFGM GIUP TANG CHI SO THONG MINH IQ &
KHA NANG NHAN THUC
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Sira coéng thirc c6 bd sung MFGM giup tang 4
diém nhan th&c (theo thang Bayley-lll) vao 12
thang tudi so voi sira cdng thirc thédng thudng va
khong khac biét v&i sira me?

Sira codng thirc c6 bd sung MFGM gitp tang
chi s 1Q toan dién (theo thang Griffiths) vao 6
thang tudi so v&i sira cong thirc thong thuong
va khdong khac biét véi stra met



MFGM & DHA GIUP CAI THIEN KHA NANG DIEU HOA HANH VI
VA CAM XUC O TRE NHO!
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1. Veereman-Wauters G et al. Nutrition, 2012;28:749-752
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MFGM & PDX/GOS GIUP TANG CUONG HE MIEN DICH
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MFGM GIUP TANG CUONG HE MIEN DICH
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(1) Timby N et al. J Pediatr Gastroenterol Nutr., 2015;60:384-389
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Stra cong thirc c6 bo sung MFGM gilp giam 89% ti
|€ viém tai gilra cap so vo@i sira cong thurc théng
thwdng va khdong khac biét véi stra met

Sira cong thirc c6 bo sung MFGM gilp giam
34% sb6 ngay bi s6t so v@i sira cdng thirc thong
thwdng sau 4 thang thir nghiém?



MOI LIEN HE GI’PA MFGM VA MORAXELLA CATARRHALIS

Moraxella catarrhalis la mot trong nhirng vi khuan
phd bién nhat dwoc tim thay khi bj viém tai gitral

Trong khoang miéng cta tré nhi nhi cho udng sira

cong thlrc gidu MFGM it xuat hién Moraxella

catarrhalis

(1) Ngo CC et al. PLoS ONE. 2016;11:e0150949.
(2) Timby N et al. PLoS ONE. 2017;12(1): e0169831.



VAI TRO CHiINH CUA LACTADHERIN
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Milk fat globule membrane isolated from buttermilk or whey cream
and their lipid components inhibit infectivity of rotavirus in vitro

K. L. Fuller,* T. B. Kuhlenschmidt,+ M. S. Kuhlenschmidt,*+ R. Jiménez-Flores,f and S. M. Donovan*’

*Division of Nutritional Sciences, 905 S. Goodwin Avenue, University of lllinois, Urbana 61801
TDepartment of Pathobiology, 2001 S. Lincoln Avenue, University of lllinois, Urbana 61802
IDairy Science Department and Dairy Products Technology Center, California Polytechnic State University, San Luis Obispo 93407-0257

Results:

Comparison of BM and CW Powders on Anti-RV Infectivity

Both whole BM and CW powders containing MFGM inhibited the infectivity of the neuraminidase-sensitive
OSU-RV strain in a dose-dependent manner, at doses as low as 0.1 mg/mL (Table 2). Furthermore, 94%
inhibition of RV infectivity was observed with 10 mg/mL BM MFGM and 81% inhibition was found with 13 mg/
mL CW MFGM.



% of MEM

[tem control
MEM control 100 + 2.3*
BM MFGM dose
0.1 mg/mL 69 + 3.0"
0.7 mg/mL 38 + 4.0°
1.4 mg/mL 30 + 7.8°
3.4 mg/mL 11 + 4.8°
10.0 mg/mL 6 + 2.1
17.0 mg/mL 54 0.5°
CW MEGMN
1 mg/mL 63 + 5.0
0.5 mg/mL 12 £+ 4.0°
1.2 mg/mL 38 + 3.5
2.6 mg/mL 30 + 5.9°
7.8 mg/mL 25 + 3.2%
13.0 mg/mL 19 £ 0.5°

@ different superseripts differ at P < 0.05.

'Percentage infectivity relative to that of minimal essential medium
(MEM) control measured using focus-forming unit assay; means +
SEM; n = 4 wells per dose.
Effect of exposure to whole milk fat globule membrane (MFGM) isolated
from either buttermilk (BM) or cheese whey (CW) on the infectivity of
the neuraminidase-sensitive rotavirus strain (OSU-RV)!
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Effect of bovine milk fat globule membranes as a

complementary food on the serum metabolome and immune
markers of 6-11-month-old Peruvian infants

Hanna Lee', Nelly Zavaleta?, Shin-Yu Chen’, Bo Lénnerdal® and Carolyn Slupsky'?

This study builds on a previous study by this group in which 6-11-month-old Peruvian infants who were fed bovine milk fat globule
membrane (MFGM) containing complementary food had significantly fewer episodes of infection-related bloody diarrhea relative
to those consuming a control food (skim milk powder). Micronutrient deficiencies including zinc deficiency were prevalent in this
study population. To understand the mechanism behind the health benefits of consuming MFGM, the serum metabolome and
cytokine levels, as markers for systemic immune responses, were evaluated using 'H nuclear magnetic resonance-based
metabolomics and a multiplex system, respectively. Combined with data on micronutrient status and anthropometry, a
comparative analysis was performed. Supplementation with MFGM tended to improve micronutrient status, energy metabolism,

and growth reflected as increased Ievm acids and mcompared to
controls. Decreased levels WFMME-N@XMQ in the MFGM-supplemented group (both
male and female infants) suggest a functional perturbation in the intestinal microbiota. A cytokine shift toward a less T helper type
1 response was observed in those receiving the MFGM supplement, which was mainly attributed to decreases in interleukin-2
levels. Our findings suggest that consumption of MFGM with complementary food may reverse the metabolic abnormalities found
in marginally nourished infants, thereby improving metabolic requlation, which may lead to enhanced immunity.

npj Science of Food (2018)2:6; doi:10.1038/s41538-018-0014-8



Effect of bovine milk fat globule membranes
H Lee et al.
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Fig. 2 Serum cytokine levels of infants in the MFGM (orange) and the control (blue) groups. a Fold change of each cytokine from baseline
assessment was calculated as FC (post-/pre) value (expressed as median *+ interquartile range). IL-2 concentrations were significantly
decreased in the MFGM supplemented group. b Th1/Th2 ratio (defined as the ratio of Th1 (IFN-y, and IL-2) to Th2 cytokines (IL-4, IL-5, and IL-
10)) was significantly different between groups after supplementation (*P < 0.05; Mann-Whitney) (expressed as median with 95% ClI)




Milk Fat Globule Membrane
Supplementation in Formula
Modulates the Neonatal Gut
Microbiome and Normalizes
Intestinal Development

Ganive Bhinder?, Joannie M. Allaire?l, Cyrielle Garcia?", JenniferT. Lau3, Justin M. Chan?,
Natasha R. Ryz?, Else S. Bosman?, Franziska A. Graefl, Shauna M. Crowley?l,

Larissa S. Celiberto?, Julia C. Berkmann?, Roger A. Dyer?, Kevan Jacobson?,

Michael G. Surette”, Sheila M. Innis?** & Bruce A.Vallancel-™

Previous studies examining MFGM supplementation to piglets and human infants have predominantly
focused on neurodevelopment, with its addition increasing cognitive scores compared to control formula, and
similar to those of breastfed infants®'~*?. Interestingly, a study examining the incidence of acute otitis media
(AOM) and antipyretic use in human infants found that MFGM supplementation in formula resulted in
decreased AOM and fewer days with fever compared to infants consuming control formula?*. Additional studies
using rodent models (=6 weeks old) have examined the effects of MFGM supplementation on infection and
inflammation in vivo and in vitro 2>~?7. Components of j bactericidal activity ggainst several
foodborne pathogens, including Campylobacter jejuni, Salmonella enteriditis, and Listeria monocytogenes?>. In
vivo, rats supplemented with MFGM and then infected with L. monocytogenes were protected against pathogen
colonization and translocation?’. During lipopolysaccharide-induced systemic inflammation in mice, MFGM
supplementation significantly reduced gut barrier disruption and inflammatory cytokines?’. Finally, in a rat

model of dimethylhydrazine mdumdmlmm.hdﬂleMm.ﬁmMam crypt foci develop-

ment, as compared to diets containing corn oil as their fat source?

www.nature.com/scientificreports

©/FAP




ANH HUONG CUA MFGM LEN BIEU MO NIEM MAC RUOT
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Figure 2. Intestinal proliferation at pn day 15 is increased in formula fed pups with 6 g/L MFGM
supplementation, similar to levels in MM fed pups. Representative images of immunostaining for the
proliferation marker Ki-67 (red) and DNA (blue) in the jejunum (A), ileum (C), and colon (E) of MM, 6 g/L
MFGM and CTL formula fed pups, with corresponding quantification of number of Ki-67 positive cells per
cryptin (B,D and F). n > 6. The graphed data presented are the mean 4= SEM, analyzed by one-way ANOVA

followed by Tukey’s multiple comparisons test. *p < 0.05, **p < 0.005, ****p < 0.0001. Original Magnification:

200X.
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Efficacy of an MFGM-enriched Complementary Food in Diarrhea,
Anemia, and Micronutrient Status in Infants

Zavaleta, Nelly: Kvistgaard, Anne Staudt™: Graverholt, Gitte™; Respicio, Graciela; Guija, Henry’; Valencia, Norma;

Lonnerdal, Bo¥

Journal of Pediatric Gastroenterology and Nutrition: November 2011 - Volume 53 - Issue 5 - p 561-568

| H A AAATTIRAMNAS Al AAS A darmvar _ L F

Objective: The aim of the present study was to evaluate the efficacy of a milkfat globule membrane (MFGM)—
enriched protein fraction in a complementary food, on diarrhea, anemia, and micronutrient status.

Subjects and Methods: A randomized, double-blind controlled design to study 550 infants, 6 to 11 months old,
who received daily for 6 months a complementary food (40 g/day) with the protein source being either the MFGM

Conclusions: Addition of an MFGM-enriched protein fraction to complementary food had beneficial effects on
diarrhea in infants and may thus help to improve the health of vulnerable populations.



MFGM DHA GIUP TANG CUONG SIPC KHOE DUONG RUOT
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Sira céng thirc c6 bé sung MFGM gilp giam 46% ti 1& tiéu chay va tiéu
chay mau so vo&i sira cdng thire thong thwong?

1. Zavaleta N et al. J Pediatr Gastroenterol Nutr., 2011;53:561-568



3 U PIEM HON HOP PDX/GOS
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Khoéng phai tat ca prebiotic deu nhw nhau

GOS, FOS, PDX; tat ca déu la prebiotic, nhwng cé nhirng tinh chat va lgi ich khac
nhau. Két qua nghién ctru v&i PDX khéng thé ngoai suy trwc tiép cho mét prebiotic khac



PDX/GOS THUC DAY SU PHAT TRIEN CUA BIFIDOBACTERIA
GAN VOI SUA ME!

G/FAP

S6 lugng trung binh cua lgi khudn bifidobacteria
tai b&t déu nghién cuu véa sau 60 ngdy
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Luong vi khudn bifidobacteria
Trung vi log, ,CFU/g phan)
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B&t d&u nghién cuu Sau 60 ngay
Trich tu Scalabrin DM et al.J Pediafr Gastroenferol Nutr. 201 2.
B Nuoi bé&ing sta cong thdc B Nuéi b&ng stia Enfamil® A+
khodng chla chdt xo chua PDX/GOS
B Nuoi b&ng stia me ns = SU khac biet khong dang ké

1. Scalabrin D et al. J Pediatr Gastroenterol Nutr. 2012;54:343-352



PDX/GOS GIUP MEM PHAN HON?

Phén roi Phén mém Phén cuing

Sta me Enfa A+ vai Céng thuc
PDX/GOS khéng chua
prebiotics

Giup phan mém hon gan giong vai tré nhi nhi bu mel
\\ ; Tac dung nay c6 thé dem lai loii ich han ché cac phan cirng hoac tao bon
trén nhirng tré nhii nhi ba sira céng thirc

1. Scalabrin, et al, Journ of Ped Gastro Nutr 2012, vol 54, no. 3, 343-352.
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New prebiotic blend of polydextrose and galacto-oligosaccharides has a bifidogenic
effect in young infants.

J Pediatr Gastroenterol Mutr. 2012 Mar;54(3):343-52. doi: 10.1097/MPG.0b013e315237ed95.

Scalabrin D['-fl1, Mitmesser SH, Welling GW, Harris CL, Marunycz JD, Walker DC, Bos NA, Tolkkd S, Salminen 5, Vanderhoof JA

Abstract
OBJECTIVE: The aim of the study was to evaluate the effect of infant formula with polydextrose (PDX) and galacto-
cligosaccharides (GOS) on fecal microbiota and secretory IgA (slgA).

MATERIALS AND METHODS: In the present double-blind, randomized study, term infants received control (Enfamil Lipil) or the
same formula with PDX/GOS (4g/L, 1:1 ratio; PDX/GOS) for 60 days; a reference breast-fed group was included. Formula
intake, tolerance, and stool characteristics were collected via electronic diary and analyzed by repeated measures analysis of
variance. Anthropometric measurements and stool samples were obtained at baseline and after 30 and 60 days of feeding.
Fecal slgA was measured by enzyme-linked immunosorbent assay and fecal bacteria by fluorescent in situ hybridization and
guantitative real-time polymerase chain reaction (gPCR); both were analyzed by Wilcoxon rank sum test.

RESULTS: Two hundred thirty infants completed the study Infants consuming PDX/GOS had softer stools than control at all
times (P<0.001). Using gPCR, counts in PDX/GOS were closer to the breast-fed group, tended to be higher than control for
total bifidobacteria (P=0.062) and Bifidobacterium longum (P=0.057) at 30 days, and were significantly higher for total
bifidobacteria and B longum at 60 days and B infantis at 30 days (P=0.002). No significant differences were detected between
PDX/GOS5 and control in changes from baseline to 30 or 60 days for slgA or total bifidobacteria by fluorescent in situ

hybridization or gPCR; however, significantly higher changes from baseline were detected between PDX/GOS and control for B
infantis at 30 days and B longum at 60 days (P=0.035).

CONCLUSIONS: Infant formula with PDX/GOS produces soft stools and a bifidogenic effect closer to breast milk than formula
without PDX/GOS.



PDX/GOS HOAT DPONG XUYEN SUOT DUONG TIEU HOAL

GOS and PDX

Carbonhydrate Chuéi day du
chudi ngén Carbonhydrate
giup nudi dudng giup Nudi dudng vi
nhanh vi khudn coé |oi khudin co lgi xuyén
& doan gan rudt gid suédt ruot gia
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LO1 iCH VE MIEN DICH

Giam 89% ti I& viém tai gira cap
Giam 34% sb ngay bi sot
Giam dang ké ti 1&6 mac bénh

nhiém trung dwong hd hap
trén va thd kho kheé

LO1 iCH VE TIEU HOA

Giam 46% ti l1é tiéu chay mau

Thuc day sw phat trién cla
bifidobacteria ngang v¢i stva me



G/FAP

HOI NGH| SAN PHU KHOA
VIET - PHAP - CHAU A1

THAI BINH DUONG

TRAN TRONG CAM ON



