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Effect of DHA Supplementation on Growth and Brain Development in Full-Term Infants

Q7 2 o 9
Asusn SA A 14

1. The influence of DHA supplementation in maternal diets on fatty acid compositions of

plasma lipids and human milk

Research Questions:
1. Will the supplements of DHA change the composition of fatty acids in human milk?
2 Will the supplements of DHA change the content of lipids in the maternal plasma?

Purpose of Study:
To study the effects of DHA supplementation in the maternal diet on fatty acid composition in breast

milk and profiles in maternal plasma lipids.



Experimental Design:

X X X X X
Birth 7 14 28 42th days
Qe >

DHA supplements(fish oil 1.5g or 3g)
(DHA 30.1% = 45g or 9g)

Blood Blood Blood
1 i i 1 1
miltk milk milk milk milk
i f f t 1
dietary dietary  dietary dietary dietary
assess  assess  assess assess assess
Results:

1. DHA supplements significantly influenced the fatty acid compositions of maternal plasma and breast
milk lipids, especially DHA content,

2. DHA supplements did not affect the amounts of lipids in maternal plasma and breast milk.

3. The DHA supplements produced significant dose-dependent increases in the DHA content of milk
and plasma, but to a lesser degree.

4, Withdraw of DHA supplements produced a rapid decrease of DHA content to the base-line level

5. At least three grams of fish oil (0.92g DHA) could produce the dose-dependent effect.

6. After 2 weeks of supplements, no dose-dependent effect occurred rather saturated.

2. The Effects of DHA Supplementation on Fatty Acid Composition of Erythrocyte and Brain
Development in Full-Term Infants

Research Questions:

1. Will the supplements of DHA change the fatty acid composition of erythrocytes?
2. Will the supplements of DHA affect the score of Bayley test?

3. Will the supplements of DHA affect the score of VEP test?

Purpose of Study:
To study the effects of DHA supplementation on the fatty acid composition of erythrocytes and brain
development in full-term infants.

Experimental Design:

X X X X X
Birth 4wk 8wk 12wk 16wk
o >

DHA supplementation
(DHA = 056, 0, 0.26%)

1

Blood Blood

) ) 1 ) )
milk milk milk milk milk

i 1
VEP(flash visual evoke potential) VEP

Bayley (Mental, psychomotor development index) Bayley
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Results:

1. Infant body weight, length, and head circumference were similar among the experimental groups at
16 weeks of age.

2. The levels of DHA in breast milk, placebo formula, and DHA supplemented formula were 0.56, 0,
and 0.26% of total fatty acids, respectively.

3. There was a significant correlation between the dietary DHA intakes and erythrocyte DHA levels.
The levels of AA did not differ among the three experimental groups.

4. The result of flash visual evoke potential(VEP) test was correlated with the levels of erythrocyte
and dietary DHA levels at 16 weeks of age. No other fatty acid was correlated with VEP test
results.

5. No differences were found in Bayley scores among 3 groups at 20 weeks of age.

3. Long-Term Effects of the DHA Supplementation on Physical and Brain Development in
Full-Term Infants

Research Questions:

1. Will the supplements of DHA change the fatty acid composition of erythrocytes?
2. Will the supplements of DHA affect the score of Bayley test?

3. Will the supplements of DHA affect the score of VEP test?

Purpose of Study:
To study the long-term effects of DHA supplementation on the fatty acid composition of erythrocytes
and brain development in full-term infants.

Experimental Design:

X X X X X X X
Bith 4 8 12 16 20 48wk
e >

DHA supplementation
(39.1, 89.9, 17.7, and 160.2.4mg/day)

1 )
Blood Blood
) 1
VEP VEP
Bayley Bayley
Results:

1. The daily average intakes of DHA for the breast milk+DHA(-), breast milk+DHA(+), DHA(-), and
DHA(+) groups were 39.1, 89.9, 17.7, and 160.2.4mg, respectively.

2 The results showed that infants’ weight, length, head and chest circumference were all in normal
range and they were not influenced by the DHA supplements in their diets.

3. There was a significant correlation between dietary DHA and erythrocyte DHA level.

4. The result of VEP test were not correlated with the erythrocyte DHA and dietary DHA levels at 48

weeks of age.
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5. No differences were found in Bayley Mental and Psychomotor Development Index scores among the
four experimental groups at 48 weeks of age.

6. Unlike the short-term effects, there was no long-term benefits of relatively small amounts of
dietary DHA supplements on the scores for flash VEP and Bayley test, even though there was an

elevated DHA content in infants’ erythrocytes.

4. The Effects of Dietary Cholesterol and Fatty Acid Composition on Plasma Lipid Levels of
16 Weeks-Old Infants

Research Questions:
1. Will the dietary cholesterol and fatty acids change the serum lipid levels of infants?

2. Will mothers’ serum lipid levels affects the infants’ serum lipid levels?

Purpose of the Study:
To study the different levels of dietary cholesterol and fatty acids on the serum lipid levels of infants

Results:

1. The contents of cholestero! in breast milk and formula were 21.6 mg/dl and 13.7 mg/dl, respectively.

2. The levels of DHA in breast milk, placebo formula, and DHA- supplemented formula were 0.56%,
0%, and 0.26% of total fatty acids, respectively.

3. Infant’s body weight, length, and head circumference were similar among the groups at 16 week of
age, although fluctuations were appeared.

4. The levels of serum total-, LDL~, and HDL-cholesterol in 16 weeks-old infants were correlated
with maternal serum lipid levels.

5. There was no significant dietary effects on the levels of serum lipids in infants. However, there was
a significant correlation between the dietary DHA intakes and erythrocyte DHA levels.

Conclusion : Dietary DHA supplementation in the mother’s diet significantly elevated DHA content in
the breast milk. This elevated the infant’s DHA intake which in turn had a short-term effect, but not

long~term effect on brain development
A |

Bellisle F, Diplock A, Hornstra G, Koletzko B, Roberfroid M, Salminen S, Saris W. Functional food
science in Europe. Br J Nutr 80 S1-5193, 1998.

Bengoa JM. A half-century perspective on world nutrition and the international nutrition agencies. Nutr
Rev 55(8): 309-314, 1997.

Breslow L. From disease prevention to health promotion. JAMA 281(11): 1030-1033, 1999.

Gibson G, Roberfroid M. Dietary modulation of human colon microbiota: introducing the concept of
prebiotics. J Nutr 125: 1401-1412, 1995,

Heasman M, Fimreite D. Functional foods : Breaking boundaries. Nutrition science News 3(7): 366-372,
1998.

Heasman M, Mellentin J. The Functional foods revolution : healthy people, healthy profits? Earthscan 2001.

_61..



Goodwin, JS, Goodwin JM, Garry PJ. Association between nutritional status and cognitive functioning in
a healthy elderly population. JAMA 249: 2917-2921, 1983.

FRAMGNZTYL. A5 4E AH 2AF 24 SR 0491%4 2002,

HFUFE A Vs AT ¥y YA 7FEE AT 97 2002

A=A EHG3], AR AEY /TR EA © Frhek 25083 2002,

BAG. AZNFAF 715 BOHAA. 23715 AF AEvtnA. ZEdEa, 2003,

AEd 2715 HFY A HE NG AA B AR5 4FY QAF LAY e B¢ njydxA
& FFIFE. 2008,

z94, ‘lﬁi/ﬂ 59, BA%. #0710 Holg A AAHE DHAV AR dd3} B {9 AFAxAd) v
e 9 IR A 23(2): 213-222, 1997,

1A, 299, F5S. DHA BFo] dote] AET APA2AH T e 43 F39%83
30(5): 478-488, 1997.

&7, 24, Ri" Nol S 28 APy 240] Jobe] 8F A ¥Eo| Ok G BEAE
83 7(1): 49-63, 1997.

BEF, 294, BH FF. A71Zt) 23 DHA BEFo] gote] AALS 9 F¥pigd viXe 9. d39Y
‘i}ﬂ?‘l 31(8): 1295-1306, 1998.

H o

..62..



