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Changes in the Content of N-Acetylneuraminic Acid in Human
Milk during Lactation
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The concentration of N -acetylneuraminic acid (NeuAc) in human milk was determined in 2,727 samples
collected from 2,434 mothers living in various districts of Japan from 3 to 482 days after delivery, in the
winter and summer of 1989, The total amount of NeuAc decreased from about 150 mg/100 ml {3-5 days
postpartum) to about 32 mg/100 ml (121-240 days postpartum), and thereafter it remained constant. NeuAc
concentrations in samples taken in summer were lower than those found in samples collected in winter ;
however, there was no significant difference in the NeuAc concentrations in human milk collected at different
locations. The ratio of NeuAc in defatted milk to that in whole milk decreased from 96-999% to 88% during
lactation. The ratic of NeuAc in the 12% TCA-insoluble fraction to that in whole milk decreased from 24%
to 15% during lactation, whereas, in the 12% TCA-soluble fraction the ratio of NeuAc remained constant at
72-77% during lactation. The present data suggest that it is necessary to distinguish the forms of NeuAc
when attempting to determine the physiological role of human milk NeuAc in infants.

Key Words human milk, total NeuAc, NeuAc in defatted milk, NeuAc in 12% TCA-insoluble fraction,

NeuAc in 129 TCA-soluble fraction.
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Table 1. Total NeuAc concentrations in human
milk at various days after delivery.
Days after ~ NeuAc concentrations (mg/100 ml)

defivery Summer milk*'  Winter milk*?
3~5 148.3 151.4
6~10 150.4 144.2
11~15 127.7 131.8
16~30 96.8 100.9
31~60 72,1 72.9
61~120 42.2 4.7
121~240 31.9 33.0
241~482 29.9 31.9
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Table 2. Total NeuAc concentrations at 16-90
days after delivery in human milk col-
lected at various areas.

NeuAc concentration {(mg/100 ml)

Area - "
Summer milk*! Winter millk*?
Hokkaido 71.1 82.4
Tohoku 69.0 75.2
Kanto/

Koshin'etsu 83.4 8.3
Chubu/

Tokai 71.1 80.3
Kinki 69.0 73.1
Chugoku/

Shikoku 69.0 74.2
Kyushu/

Okinawa 75.2 86.5

*! Human milk was collected in the summer (July to
September). *2 Human milk was collected in winter
(January to March).

*! Human milk was collected in the summer (July to
September). *? Human milk was collected in winter
(January to March).

Table 3. NeuAc concentrations in cream, defatted milk, and the supernatant and precipitates from defatted

milk treated with 129 TCA.

Days after NeuAc concentration (mg/100 ml)
delivery Cream*! Defatted mitk TCA sup.** TCA ppt.*®
3~5 5.5 144.4 108.0 36.4
6~10 1.6 145.7 112.0 33.7
11~15 2.2 127.6 97.9 29.7
16~30 4.2 94.7 75.6 191
31~60 4.2 68.3 94.8 13.5
61~120 4.0 39.5 32.1 7.4
121~240 4.0 28.5 23.6 4.9
241~482 3.7 27.2 22.8 4.4

*! NeuAc content in cream was calculated by subtracting that in defatted milk from that in whole milk.
** NeuAc content in the supernatant from defatted milk treated with 1295 TCA. ** NeuAc content in the
precipitates from defatted milk treated with 129 TCA was calculated by subtracting that in 129 TCA-soluble
fraction from that in defatted milk.
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Fig. 1.

Proportions of NeuAc content in fractionated human milk.

W, Cream ; [, 12% TCA-soluble fraction defatted milk ; 2, 12% TCA-insoluble fraction defatted milk.
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Table 4. Protein concentrations and the ratio of
NeuAc concentration to protein con-
centration in human milk at various
days after delivery.

Days after Protein*! Ratio*?

delivery (g/100 ml) (%)
3~5 1.71 2.13
6~10 1.53 2.20
11~15 1.28 2.32
16~30 1.16 1.65
31~60 1.05 1.29
61~120 0.92 0.80
121~240 0.88 0.55
241~482 0.90 0.49

*! Protein = (total nitregen — non-protein nitro-
gen) X 6.38. These data are from our previous
report.® *?Ratio(%)=[{NeuAc in 129% TCA-
insoluble fraction)/Protein] x 100.
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