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Improvement in zinc nutrition by focusing on zinc absorption mechanism
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Summary
Zinc is an essential trace element. It has physiological functions in proteins and is a structural, catalytic, and

signaling component within them. As it has a wide range of functions, zinc deficiency causes various symptoms,

such as taste disorders, dermatitis, hair loss, decreased appetite, growth disorders, gonad dysfunction, and more.

About 25% of the world’s population is estimated to be at risk of zinc deficiency, which is common in Japan.

Thus, its prevention is very important for human health. Here, we briefly review zinc in food items and the mech-

anism of dietary zinc absorption, focusing on the zinc transporters involved. Moreover, we discuss the possibility

that dietary components may increase the efficiency of zinc absorption through zinc transporters.
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Table 1 Zinc content in foods

fn, 100g H1 150
WghEAR (me* W& AE (mg*
BLuE (4) 14.0 84 (31 60g)
HLN— () 6.9 48 (14545 70g)
pfa— 2 (FRA) 5.6 39 (1445 70g)
1Z72THn 27 27 (118 100g)
L A 38 27 (145 70g)
)% E GEBEX) 27 22 (1722 80g)
ThHhLRIZ (@T) 3.1 12 (E2A& 40g)
oL (XK) 0.8 1.2 CERi1#F 150g)
oL FAX) 0.6 09 (ERE1#F 150g)
ECIEY 52 19 08 (128v 27 40g)
4P 1.1 07 (118 60g)
UIN5y 3.6 07 (118 20g)
JatAF—X 32 06 (18I 20g)
ERE/I 28N 0.4 04 (1% 100g)
Hya—Fv 54 04 G 8g)
AR 0.6 04 (1£&% 70¢)
Yayaay 70 04 (K&L1 6g)
KE (WwT) 19 04 (1&% 20g)
T—EYF 36 02 54 6g)

*] Calculated using the data in Standard Tables of Food Composition
in Japan 2020 (8th revised version).
*2 Calculated based on the standard amount of food for one meal.
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Fig. 1 Zinc absorption in the gastrointestinal tract

Zinc is mainly absorbed in the duodenum and jejunum. Divalent zinc ions released from food are taken up
intracellularly via ZRT-, IRT-like protein 4 (ZIP4), which accumulates on the luminal side of intestinal epi-
thelial cells. The zinc taken up is transported into the blood via Zn transporter 1 (ZNT1), which is present
on the basolateral membrane. Zinc in plasma is bound to albumin and a2- macroglobulin, and delivered to
the whole body. Zinc that is not absorbed by the gastrointestinal tract or that is contained in detached in-
testinal cells, pancreatic juice, or bile, is excreted in feces. Zinc is also excreted in urine and sweat.
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Fig. 2 Regulation of ZIP4 and ZNT1 expression according to zinc levels

ZRT-, IRT-like protein 4 (ZIP4) accumulates on the apical membrane by stabilizing its mRNA and in-
hibiting its degradation during zinc deficiency. When zinc is sufficient, ZIP4 undergoes rapid endocy-
tosis and degradation. In contrast, Zn transporter 1 (ZNT1) is endocytosed and degraded intracellu-
larly during zinc deficiency, while it accumulates on the basolateral membrane in zinc sufficient
condition. Its expression is transcriptionally promoted in a zinc-dependent manner, which is mediat-
ed by metal-responsive transcription factor 1 (MTF-1).
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