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Effect of Maternal Nutritional Status on Immunological Substances
in Breast Milk of Korean Women
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Department of Food and Nuirition, Ewha Womans University, Seoul, Kovea
Department of Food and Nutrition,™* Kyungki Junior College, Seoul Korea

ABSTRACT

The concentrations of the immunological substances in breast milk and nutritional status
were studied in healthy Korean women of middle socioeconomic class. The subjects were
recruited at random from obstetric clinics in Seoul. The nutrients intake, prepregnancy BMI,
maternal weight gain during pregnancy were studied. The concentrations of lactoferrin (LF),
lysozyme(LZ), sIgA, IgG and C; in colostrum, in transitional milk, and in matre milk, were
measured, To elucidate the effect of nutritional status on immunological substances, each com-
ponent was compared on the basis of either BMI, weight gain, or protein intake. The highest
concentrations of the substances were found in colostrum and decreased as lactation progressed.
The decling was more prominent in IgG, C;, and slgA, and less significant in LZ and LF.
The colostrum of standard weight gain group showed higher concentrations compared to lower
weight gain group. This difference became smaller as the lactation progresses. BMI and nutrient
intake status had less significant effect. Lower sIgA was found in lower BM], in lower weight
gain, and lower protein intake groups compared to standard groups, which indicates sIgA
is the most affected substance among the measured by nutritional status.
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Table 1. General chanctenstics of subjects
Meant SE Range
Age(yrs) 283 % 37 17 — 42
Before pregnancy
Height(am) 1589 + 4.9 136 —170
Weight (kg) 516 £ 6 43— 89
BMI(wiCkg)/ht(m?)) 204 £ 27 16.61— 31.5%
During pregnancy
Weight gain(kg) 122 £ 38 5 — 2
Hemoglobin(g/100ml) 121 £ 31 74 — 342
Hematocrit( % ) 355 * 49 11.9 ~ 43.0
Mid-upper-arm circumference(em) 265 = 2.9 18.0 — 35.0
Triceps skinlold thickness(mm) 195 £ 57 6.0 — 33.0
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Distributions compared w0 RDA(%)

Mean intake
Nutrient et Less than 15— 195% More than Total( %)
(% RDALSE) 75% > ’ 125% ¢
: 31.0£ 133.6
Calorie(Kcal) %?12 0t 57) 21.0 49.5 29.5 100
. 94.2%+ 4.
Protein(g) (104 ‘72 N ; g) 30.5 40.0 29.5 100
Fat(g) 55.6% 4.4
Carbohydrate(g) 4394 209
501.0+ 27.3
Ca(mg) 5014 9.6) 50.5 83.3 16.2 100
26.4% LI
<
Fe(mg) (1207%  56) 10.5 44.7 44.8 100
N 6259.0% 598.8
Vitamin A(IU) (ilO ot 525 6) 8.6 6.6 84.8 100
o 17+ 01
Vitamin B,(mg) (19814 gn 22.9 44.7 32.4 100
o 1.8+ 0.
Vitamin By(mg) 1185+ 5g§ 23.8 29.5 46.7 100
. 224+ 18
Nlacm(mg) (139.5+ 8.2) 229 30.4 46.7 100
. 1825 22
Vitamin C(mg) (292,64 127) 16.2 16.2 67.6 100

1) Meant SE
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Table 3. Changes in the concentration of immunological substances during lactation period

Colostum Transidonal milk Marure ‘milk
IgG{mg/100ml) 604.9 £102.9" (72)¥ 782 £ 54 (72) 307 = 33 (47)
sIgA(mg/100ml) 1934 + 805 (72) 17.6 £ 124 (72) 44 = 85 (47)
C3(mg/100ml) 51.18=  3.52 (72) 1231+ 1.50 (22) 8.67 1.90 (23)
LZ(mg/100ml) 887 083 (72) 447% 032 (72) 432  0.81 (47)
LF(mg/100ml) 1863.6 +296.8 (72) 1022.9 = 77.7 (72) 3572 + 52.0 (47)

1) Meant SE 2) Subject numbers
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Tabhle 4. Immunological substances according to BMI before pregnancy

Low BMI group

Normal BMI group

(<19.8) (19.8—26.0)
1gG{mg/100ml) Colostrum 648.4 17340 (41)? 559.1 = 742 (29)
Transitonal milk 796 = 8.2 (36) 760 £ 72 (34)
Mature milk 33.6 £ 57 (20) 98.5 + 42 (34)
sIgA(mg/100ml) Colostrum 107.11% 4095 (41) 126.28% 42.75 (29)
Transitional milk 13.63F 12.96 (36) 29,86+ 22.56 (34)
Marture milk 123t 0.49 (20) 690 6.29 (26)
-C3(mg/100ml) Colostrum 4590t 425 (40) 59.74%  6.00 (29)
Transitional milk 10.65t 189 (6) 1295+ 1.95 (16)
Mature milk 8.861 247 (10) 852+ 286 (13)
LZ({mg/100rnl) Colostrum 8.76x 1.07 (41) 7.06% 141 (29)
Transitional milk 418+ 039 (86) 457 046 (34)
Marure milk 554 172 (20) 414 066 (26)
LF(mg/100ml) Colostrum 2177.2 £5106  (41) 14837 £127.9 (29)
Transitional milk 981.8 1162 (36) 1024.0 1012 (34)
Marture milk 3942 = 982 (20) 854.1 £ 57.1  (26)
Calorie intake(keal) 2674.2 £204.9 (52) 2464.0 £160.0 (49)
Protein intake(g) 9567t 6.22 (52) 87.15f 523 (49)
Weight gain(kg) 1276 0.58 (52) 11.79f 051 (49)

1) Meant SE 2) Subject numbers
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Table 5. Immunological substances according to weight gain

Low wt gain group

Normal wt gain group

(<{11.5kg) (11.5—16.0kg)
IgG{mg/100m]) Colostrum 4273 £ 539 (56)¥ 668.2 £ 186.9 (30
Transitional milk 84.36% 7.61 (38) 6236+ 6.07 (25)
Mature milk 33.46% 4.60 (27) 2740 526 (18)
slgA(mg/100mlD) Colostrum 111.55% 38.08 (36) 155.62  0.18 (30)
Transitional milk 20.16% 19.67 (38) 19.04= 19.05 (25)
Mature milk 701E 604 (27) 0.74 0356 (16)
C;(mg/100ml) Colostrurn 51.04 539 (86) 50.10  4.56 (29)
Transitional milk 18.83% 221 (13) 11.34% 204 (8)
Mature milk 1025t 273 (14) 622t 2352 (9)
LZ(mg/100ml) Colostrum 7.06% 084 (36) 1057 1.62 (30)
Transitional milk 448+ 045 (38) 439+ 056 (25)
Mature milk 452 1.07 (27) 521+ 139 (18)
LF(mg/100m]) Colostrum 1417.9 £130.4  (36) 23752 +688.2 (30)
Transitional milk 1128.1 £ 94.6 (38) 916.2 £163.5 (25)
Mature milk 412.2 + 87.8 (27) 282.2 + 30.2  (18)
Caloric intake(keal) 2374.8 £160.7 ( 5) 2865.2 +199.4 (48)
Protein intake(g) 87.01% 6.5% (50) 102.06= 5.93 (43)
Weight gain(kg) 2096 0435 (50) 20.18% 0.39 (43)

1) Meant SE,

2) Subject numbers

Table 6. Immunological substances according to protein intake N 3rd trimester

Low proicin
intake group
(<75% RDA)

Normmal protein
intake group
(<715—125% RDA)

High protein
intake group
(">125% RDA)

156G Colostrum 799.9 £25380 (24)2 467.0 £ 689 (27) 5977 T 1824 (21)
Transitional milk 82.6 £ 0.18 (30) 724 + 85 (26) 79.5 £ 137  (16)

(mg/100m) -\ vure milk 811+ 542 (15) 802 + 68 (15) 308 + 55 (17)
SgA Colostrum 98.31% 31.48 (24)  118.80% 4569 (27)  157.84% 80.27 (21)

- Transitional milk 049 0.14 (30) 28.91% 284 (26) 21.57% 51.14 (16)
(mg/100mb 1 e milk 100+ 053 (15) 1172+ 1089 (15) 072+ 085 (17)
c, Colostrum 5518 0.13 (24) 5297t 638 (27) 4430 536 (21)
Transitional milk 18.26% 2.25 ( 8) 1582+ 3.23 (7) 772+ 137 (7)

(mg/100mD) 1 ure milk 1044% 374 (10) 7124 232 (7) 7525 310 ( 6)
Lz Colostrurn 946+ 1.39 (24) 851 520 (27) 8.6 1.66 (21)
Transitonal milk 421 051 (30) 4572 048 (26) 481% 078 (16)
(mg/100ml) - rre milk 5461 181 (15) 438% 057 (15) 464 153 (17)
LF Colostrum 24205 £790.0 (24) 13456 2588 (27) 1892.9 t427.2 (21)
Transitional milk  1146.7 £125.4 (30) 10059 £134.5 (26) 796.%8 1254 (16)

(mg/100mD) 1 e milk 5347 £ 1466 (15) 2979 + 426 (15) 2528 + 303 (17)
Calorie intake(keal) 1559.6 = 66.0%) (30) 2348.2 £ 74.5% (38) 4119.9 +278.5% (28)
Protein intake(g) 11.09+ 0.18 (30) 1251 0,55 (38) 1296 0.76 (28)
Weight gain(kg) 20.46F 0.46 (30) 2036+ 0.26 (38) 20.36t 0.26 (28)

1) Meanzt SE,

2) Subject nurnbers

3) The same letters in a row are not significandy different at p<{0.05 by Duncan's multple range
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