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Studies on the correlation between serum concentrations of zinc
and retinol-binding protein 4 in hospitalized patients with mental
illness

Hiroshi Iharal), Yoshie Haganez), Sachiko Kiuchi”, Asuka Tani3), Yuri Matsuki4),
Yoshikazu Nishiguchis), Nobuhiko ShioyaG) and Naotaka Hashizume”

Summary A lack of zinc has been reported to influence the serum levels of several proteins
synthesized in the liver, and presumably retinol-binding protein 4 (RBP4). To confirm the influence
of zinc nutrition on serum RBP4 levels, correlation studies were conducted between serum
concentrations of zinc and RBP4 along with albumin, transthyretin, and transferrin in patients with
mental illness. In our results, significant correlations of serum zinc concentration were not observed
with serum concentrations of RBP4, transthyretin, or transferrin, but were observed with albumin.
The strength of the correlation between serum zinc levels and each protein levels was influenced by
visceral fat accumulation and lowered glomerular filtration rate in RBP4 and by elevated levels of
high-sensitivity C-reactive protein in transferrin. We concluded that the presence of complications,
such as visceral fat obesity and renal dysfunction, would obscure the strength of the correlation
between serum levels of zinc and RBP4 in patients with mental illness.
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Table 1

Twenty-six cases with hypoproteinemia (i.e., hypo-RBP4nemia, hypoalbuminemia,

hypotransthyretinemia, and hypotransferrinemia) are observed in 77 hospitalized patients

with mental illness.

Patients Age (y) Sex Diagnosis Zinc*  VFA hs-CRP eGFR RBP4  ALB TTR TRF
1 63 M S 57 53 1.00 85 3.4 3.85 223 170
2 65 M S 58 64 0.04 83 2.0 3.91 19.8 202
3 63 M S 64 231 5.80 23 5.0 4.10 23.1 165
4 51 W S 66 43 0.02 72 2.8 4.02 232 298
5 51 M S 67 184 0.23 75 4.1 3.92 29.3 248
6 72 M S 70 70 0.06 81 29 3.95 222 223
7 53 M S 70 153 1.37 80 4.0 3.73 25.6 204
8 67 W S 71 22 0.01 71 2.4 4.47 19.2 282
9 60 W MR 71 156 0.08 97 34 4.63 21.4 266
10 65 W S 71 173 0.19 67 43 4.21 26.7 172
11 64 W S 72 160 0.21 62 5.4 3.35 27.5 222
12 63 M S 73 72 0.03 79 2.4 3.99 19.4 305
13 68 M S 73 251 1.21 65 3.0 4.06 20.8 234
14 63 M S 74 112 0.08 nd 1.8 4.36 16.7 208
15 52 W S 75 146 0.06 75 2.5 4.05 18.6 226
16 53 M MR 77 232 0.10 81 2.7 4.42 20.1 255
17 59 W S 78 132 0.02 79 5.2 3.93 28.5 233
18 35 W S 79 25 0.02 94 2.0 431 17.4 246
19 61 W S 82 nd 0.01 60 33 3.97 26.6 180
20 49 M S 83 26 0.03 83 3.0 4.35 23.2 184
21 47 W S 85 96 0.31 74 2.0 438 20.0 299
22 60 M S 85 45 0.01 71 33 4.44 21.2 217
23 64 W S 86 142 0.02 nd 5.3 4.02 31.0 196
24 38 M S 93 59 0.05 85 3.6 4.19 29.0 175
25 57 M S 94 122 0.08 77 3.0 4.17 22.3 213
26 64 W S 113 60 0.03 63 24 4.39 19.8 279

Zinc* < 60 pg/dL, zinc deficiency; 60-80 pg/dL, marginal zinc deficiency; > 80 pg/dL, normal zinc nutrition.
Patients with hypoproteinemia have been highlighted.
S, schizophrenia; MR, mental retardation; VFA, visceral fat area (cm’); hs-CRP, high-sensitivity C-reactive protein
(mg/dL); eGFR, estimated glomerular filtration rate (mL/min/1.73m’); RBP4, retinol-binding protein 4 (mg/dL);
ALB, albumin (g/dL); TTR. transthyretin (mg/dL); TRF, transferrin (mg/dL); nd, not determined.

Table 2 T-values from the multiple regression analysis.
Independent variables
Dependent variables  Zinc VFA hs-CRP eGFR
RBP4 0222 2.181* -0.177  -2.839*
Albumin 3.890* 0.613 -0.786  -0.906
Transthyretin 1.445  1.300 -1.363  —0.468
Transferrin 0.659  1.004  -2.406* -0.203

*p <0.05, p>0.05 without asterisk.

Multivariate analysis was performed on 71 complete datasets
without missing results.

VFA, visceral fat area; hs-CRP, high-sensitivity C-reactive
protein; eGFR, estimated glomerular filtration rate; RBP4,
retinol-binding protein 4.
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Fig. 1 Associations of serum RBP4 concentrations with VFA (left) and eGFR (right) in
patients with mental illness. The line of best fit on the scatterplot is calculated
using the Passing-Bablok procedure. RBP4, retinol-binding protein 4; VFA,
visceral fat area; eGFR, estimated glomerular filtration rate.
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Fig. 2 Associations between serum concentrations of zinc and RBP4 (left) and RBP4-

unbound TTR (right) in patients with mental illness. The line of best fit on the
scatterplot is calculated using the Passing-Bablok procedure. RBP4, retinol-binding
protein 4; TTR, transthyretin.

Table 3 Pearson correlation coefficients (r) between serum zinc concentration and protein levels in

patients with mental illness with or without complications.

RBP4 Albumin Transthyretin Ttransferrin

Complications
None 0.445% 0.540% 0.488* ~0.020
(n=21)
1 1 sk
Complications 0.032 0.432% 0.240 0.148

(n=56)

*p <0.05, p>0.05 without asterisk.

RBP4, retinol-binding protein 4.

**eGFR (estimated glomerular filtration rate) < 60 mL/min/1.73m’, VFA (visceral fat area) > 100 cm’, and/or
hs-CRP (high-sensitivity C-reactive protein) > 0.14 mg/dL
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