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TABLE 1

Effect of overnight fast on free amino acid concentrations in
human milk'?

p——

Amino acid Postprandial (6) Overnight fase (6}
{nmol/mi) (nmol/ml)
L-Aspartic acid 27 %9 19+ 8
t-Threonine 118 = 27 73 £ 21°°
1-Serine 134 = 13 81 = 19°°
-Asparagine 34 = 11 25=9
1-Clutamic acid 647 = 174 505 = 185
t-Glutamine 378 = 102 280 = 89
1-Mroline 79 = 16 57 = 18°
Clycine 99 = 12 60 = 15°°
1-Alanine 288 = 93 116 = 21°°
1-Valine 101 = 42 50 = 17°
1-Cystine 62 = 18 35 = 14°
t-Methionine 39 =5 19 =7
1-Isoleucine 29 =7 15 = §°°
t-Leucine 66 = 14 34 = 5°°
t-Tyrosine 24 = 3 21 =5
t-Phenylalanine 23 = 4 134"
L-Lysine 55 = 4 32 =18
1-Histidine 80 = 12 38 = 12°°
t-Arginine 31 = 4 22 = 7°

*The results are mean = $p with the number of observations in

parentheses.
*Results that are significantly different from those for postprandial

women are shown: *P < 0.05; *°P < 0.005.
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TABLE 2

Eifect of overnight fast on free amino acid concentrations in
arterial blood from lactating women®?

Amino acid Postprandial (5) Overnight fast (6}
nmol/ml nimol/inl
L-Aspartic acid 14 £ 2 9=+ 1
L-Threonine 125 = 26 57 =11
L-Serine 120 + 16 85 + 9°°
L-Asparagine 28 = 6 23 x5
L-Glutamic acid 74 = 13 62 + 5°
L-Glutamine 241 = 39 174 = 52°
L-Proline 56 = 9 45 = 8°
Glycine 131 = 20 76 = 15°°
L-Alanine 208 = 51 162 + 33
L-Valine 148 + 33 87 + 19
L-Cystine 44 *= 4 26 %7
L-Methionine 27 27 15 + 4°°
L-Isoleucine 36+8 15 > 4°°
L-Leucine 65 =8 48 * 4°°
L-Tyrosine 53 = 13 38 + 18
L-Phenylalnine 16 + 3 14 = 2
L-Lysine 38 =3 35 = 2
L-Histidine 91 + 14 58 = 18°°
L-Arginine 29 %5 22 = 2°

"The results are mean * sp with the number of observations in
parentheses.

1Results that are significantly diffcrent from those for postprandial
women are shown: *P < 0.05; *°P < 0.005.
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TABLE 3
Effects of 24 h and 6 b fasting on srteriovenous diffesences of amino acids across the mammary
gland of lactating raes'?
Fed lactating tats {11} Rats fasted for 6 b (5} Rars fasted for 24 h {7)

Arterial Arteriovenous Arterisl Arteriovenous Anerial Arteriovenous

Amino acid toncentration differences dife i dift
M nmol/ml M amol/ml nM nmol/m]

1-Aspartic acid 38=7 9=1 30 = 3t S§=1° 3] = 5t 4=
“1-Threonine 423 2 83 94 = 27 173 = 51 30 =1k 309 = 75t 16 = 16°
L-Serine 318 = 80 75225 174 = 313 19 = 9°° 219 = 142 16 = 23°+
L-Asparsgine 6228 19=4 7=8 823" 50 = S¢ 71=x4q
1-Glutamic scid 207 =V7 31=9 170 = 148 14 =4 153 = 163 -3 = 15
-Glutamine 598 = 38 152 = 30 485 = 503 51 = 15° 449 = 50t 39 = 15
L-Proline 255 = 39 “=1 179 = 45t 2 =4 162 = 12¢ 1729
Glycine 282 = 60 85 = 16 157 = 148 2] = 9°° 203 = 16t -3 =27
L-Alanine 556 = 81 142 = 18 470 = 39¢ 4 27" 388 = 73s -9+ 24
L-Valine 171 = 33 9 =22 134 = 2t 29 = 5° 137 = 26t 21 = 3
1-Cystine 127 2 16 “w=7 92 = 20¢ 13 =2 100 = 132 12=8"
1-Methionine 112212 a=6 71 =82 14 =4 72 =8 14 = 8¢
t-lsoleucine 106 = 1S 43 =10 63 = 6t 17 =6 63 = 128 1n=6-
L-Leucine 191 =18 n=1s 119 =73 34 =127 129 = 18t 20 = §°°
L-Tyrosine 1202 16 nN=9 8 =193 16 = 5°° 81 = 123 10=9
1-Phenylalanine 45 =8 1724 41 =4 6= 35 = 4t 223
L-Lysine 13829 7 =7 106 = 83 9 =4 90 = 9% 4z
1-Histidine 204 = 1S B=7 155 = 12¢ n=2 143 = 202 8 =5
L-Arginine 68 =10 2] = 4 53 = 17t 622 46 = Sz 4=

"Results are mean = D with the number of experiments in parentheses.
SAsteriovenous differences that are significantly different from those in fed lactating rats are indicated: *P < 0.05, **P < 0.005. Aneriat
concentrations that are significantly differem from those in fed lactating rats are indicated: 1P < 0.05; 3P < 0.005.
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TABLE 4

flfect of fasting on net amino acid uptake by lactating mammary
gland of the rac*?

Net amino acid uptake?

Fed 6h 24 h
Jactating rats  starved rats starved 1ats
Amino acid (1) (S) {7}
wmol/h

1-Aspartic acid 5.80 = 0.89 2.21 £ 0.34° 1.23 = 0.43°
{-Threonine 58.04 = 16.89 1548 £ 551° 4.48 = 4.57*
L-Serine 46.21 = 15.24 10.60 = 6.82* 453 = 6.43°
L-Asparagine 1148 = 2.72 3.78 = 1.32° 202 = 1.29°
i-Glutamic acid 19.70 = 5.82 6.54 + 1.52° -0.29 = 4.39°
1-Glutamine 94.06 x 18.56 23.59 % 6.32° 11.27 = 431"
\-Proline 27.13 = 8.15 9.68 = 1.72° 5.02 = 2.51°
Glycine 3394 = 1009 949 % 4.13° -095 = 7.70°
L-Alanine 8793 = 2129 1901 = 3.11° -2.72 = 6.82°
1-Valine 36.36 + 13.75 13.46 = 2.39° 6.05 = 2.18°
1-Cystine 2483 = 421 581 % 103° 350 = 2.18°°
t-Mcthionine 2539 + 3.98 636 + 168~ 395 = 219"
L-Isoleucine 26.40 = 6.29 8.02 289 3.09 = 1.79°
1-Leucine 4526 = 9.17 1558 = 5.7} 5.76 = 1.41°
L-Tyrosine 19.93 = 565 7.19 = 2.13° 2.88 + 2.64°
t-Phenylalanine 10.75 = 2.52 295 * 0.47° 0.70 = 0.78°
t-Lysine 16.83 = 4.11 4.15 = 2.00° 2.30 = 0.67°
1-Histidine 21.39 = 4.58 5.07 = 0.96° 226 = 1.32°
t-Arginine 12.89 = 2.43 2.58 * 0.95° 1.27 = 0.88°

'Results are mean * sD, with the number of observations in pa-
tentheses.

Values that are significantly different from those of fed lactating
rats are indicated: *P < 0.005.

'Net amino acid uptake is calculated as described in the Methods
section.
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TABLE 5

Effect of a 24-h [ast on 2-amino{1-**Clisobutyric acid uptake by
isolated acini from mammary gland of the Jactating rat*?

Fed lactating Rats fasted
Time rats for 24 h

nmol/mg protein

0 1.1 + 04(6) 14 = 0.7 (11)
5 8.6 = 1.4 (6) 55 = 1.1(6)°"
10 13.8 = 2.6 (5) 9.9 + 38(7)
15 17.1 = 1.1 (5) 13.9 = 3.6 (6)°
20 252 + 4.05) 18.0 = 4.6(7)°

'Results are mean + sp for the number of experiments in paren-
theses.

Values that are significantly different from those in fed lactating
rats are indicated: *P < 0.05; *°P < 0.005.
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Table 6. Changes in rates of lipogenesis, cardiac output,
manmary-gland blood flow, and mammary-gland glucose and lactate uptake
in fed rats, 6-h-starved rats, and 6-h-starved rats refed with chow

Results shown as means $ S.E.M.

Fed 6-h-starved 2-h-refed
(n=5) (n=4) (n=5)
Mammary-gland lipogenesis 64 t 9 1 27 13 s
(umol 3H20/s/3)
Cardiac output (ml/min) 142 +17 100 t11 112 9
Renal blood flow 12.6 % 1.41 8.00 £ 0.73* -+ B8.51 ¢+ 0.80%
(al/ain/g)
Mammary-gland blood flow  0.75 + 0.06  0.41 & 0.3*** 0,47 ¢ 0.08"
(ml/min/g)
Glucose (ymol/ml)
Arterial 5.90 £ 0.25 6.01 £ 0.29 6.02 ¢+ 0.27
Venous 3.846 £ 0.41 4.35 £ 0.43 3.14 £ 0,23
Arteriovenous difference 2.06 + 0.27 1.66 £ 0.59 2.88 + 0.34
Uptake (umol/min/g) 1.47 £ 0.22 0.60 + 0.21* 1.51 ¢ 0.41
Lactate (ymol/ml)
Arterial 2.35 £ 0.20 2.32 ¢ 0.42 1.85 £ 0,11
Venous 1.20 ¢ 0.14 1.19 £ 0.12 0.95 ¢ 0.12
Arteriovenous difference 1.16 t 0.18 1.13 ¢ 0.40 0.90 ¢t 0.07
Uptake (ymol/min/g) 0.79 £ 0.14 0.43 t 0.16 0.46 £ 0.12
Significant differences from fed control rats are shown:
*P < 0.05; **P < 0.005; **+P < 0,002.
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Fig. 1. Effect of the time of refeeding on the rate of carrier-
mediated transport of 3-O-methylglucose in mammary
epithelial cells of the fasted lactating mouse
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