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Improvement in Zinc Nutrition in Infants and Elderly by Soybean Components
Taiho KAMBE"

Division of Integrated Life Science, Graduate School of Biostudies,
Kyoto University, Kyoto 606-8502

ABSTRACT

Zinc is an essential nutrient for human health. Since zinc plays critical roles in
a variety of biological processes, its deficiency results in various disorders, in
particular, in infants and elderly. Thus, investigation of strategies for achieving
enough zinc absorption is important to prevent zinc deficiency. The efficiency
of zinc absorption in the small intestine from a diet is estimated to be about
30% and it is known to become much less in aging and in zinc supplementation.
So, improvement of the efficiency is likely more promising than simple zinc
supplementation. The zinc transporter ZIP4 functions as an essential molecule
for zinc absorption in the intestinal epithelial cells. Thus, food factor(s) enhancing
ZIP4 expression could be a potential enhancer of zinc absorption. We have found
that soyasaponin has such activity using mouse Hepa cells, but failed to reveal its
elect on human ZIP4 expression, because of lacks of cultivated human cell lines
expressing endogenous ZIP4. Here, we showed the positive elJect of soyasaponin
on human ZIP4 expression using human pancreatic carcinoma AsPC1 cells. These
results strongly suggest that soybean extracts are potential enhancers of zinc
absorption. In this study, we also searched another soybeans components with the
ability to enhance expression of another zinc transporter ZnT2, which functions as
an essential route of zinc into breast milk. Since zinc is indispensable for healthy
growth and developmental of infants, breast milk has considerably higher levels of
zinc to meet infant's requirements. The ellective transport of large amounts of zinc
into the breast milk by the use of food factor(s) could achieve good health in breast-
fed infants during lactation. Soy Protein Research, Japan 18, 166-170, 2015.
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Fig. 1. Soyasaponin enhances human ZIP4 expression
in AsPC1 cells. A. AsPC1 cells express
endogenous human ZIP4 during zinc-
deficient culture. Mouse Hepa cells [ positive
controld and human AsPC1 cells were
cultured in normal medium (N), medium
containing 10% Chelex-treated FBS (CX) for
the indicated times, or medium supplemented
with 20y M ZnSO, for 48 h. Total cell lysates
(20p g) prepared from the indicated cells
were subjected to immunoblot analysis and
mZip4 and hZIP4 were detected by anti-
ZIP4 antisera. n.s.; non-specific. B. Soyasaponin
enhances hZIP4 expression in AsPC1 cells.
AsPC1 cells were treated with indicated
soybean extracts including soyasaponin for 48
h. Immunoblot analysis was performed as in A.

HG: soyaflavone HG, SA: Soyhealth SA. In A
and B, GRP78 is shown as loading control.
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Fig. 2. Evaluation of the activity of soybean extracts on human ZnT2 expression using HC11 cells. A, HC11 cell
stably harboring Cypridina Luciferase gene driven by human ZnT2 promoter were treated with soybean
extracts at a final concentration of 0.1%. The Cypridina Luciferase was measured, and the relative
activity was shown. B. HC11 cells were treated with soybean extracts as in A. Increases of ZnT2
expression in cell lysate prepared from the cells was evaluated by immunoblot analysis using anti-ZnT2

monoclonal antibody. -; not treated.
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