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Table 1 Zinc concentration (age, gender)

(ug/dL)
age 20~29 30~39  40~49  50~59  60~69 70~79 80~89
male
number 478 44 77 94 13 79 64 7
mean 83.1 85.4 82.3 86.5 82.9 83.3 79.5 74.9
S.D. 11.2 13.3 1.5 10.0 10.7 9.9 11.4 11.8
female
number 444 41 60 92 88 106 44 13
mean 82.0 82.9 78.9 80.8 83.4 85.5 80.3 75.2
S.D. 10.5 1.7 1.3 10.3 9.7 9.7 9.5 9.6
whole
number 922 85 137 180 195 180 108 20
mean 82.6 84.2 80.8 83.7 83.1 84.5 79.8 75.1
S.D. 10.9 12.6 1.5 10.5 10.3 9.8 10.8 10.4
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Fig. 2 Zn concentration (age, gender)
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The reference range for serum zinc concentration is 84~159 ug/dL in the literature, but the
real Japanese serum zinc level is considerably lower than this range. Racial differences seem to
play a major role in this discrepancy.

Serum zinc has been measured by atomic absorption spectroscopy for a long time, and each
laboratory in Japan has own temporary standard for serum zinc concentration by atomic absorption
spectrophotometry.

Colorimetric measurement has been reported by Higurashi K et al.(Biomed Res Trace Elements
18 : 380, 2007), and the correlation between serum zinc concentrations measured by colorimetric
and atomic absorption techniques was very high (y = 0.976x 0.68, r = 0.9956, n = 60).

The colorimetric assay would be the main method for the assessment of serum zinc level in the
near future, because it is rapid and accurate compared with atomic absorption spectrophotometry.
It require as little as a few microliters of serum, and the results are reported in a short time,
ranging from 40 to 60 min.

Therefore, it is necessary to establish the standard for serum =zinc concentration with
colorimetric method as soon as possible.

Japanese Society for Zinc Nutritional Therapy (JZNT) developped to define the standard
reference by the committee consisting several experts in clinical nutrition. The standard for serum
zinc level was investigated in healthy individuals attending health checkups at three institutions.

This study has been started to be aimed a large number of about 1,000 samples of healthy
individuals.

(Materials and Methods)

Serum samples were obtained from healthy individuals attending periodic checkups.
Approximately 2.0 mL of serum was provided on the subject's consent, and the blood samples were
centrifuged and stored in disposable plastic tubes.

Serum zinc concentrations were measured with the colorimetric method using automated
analyzers. “Accuras Auto Zn”(manufactured and dealed by Shino-test Corporation) was used as
the reagent.

Statistical analysis was performed using IBM SPSS Statistics (Statistical Package for Social
Science).

(Results)

The number of subjects was 963 cases (500 males and 463 females). It includes 463 cases from
Kusatsu General Hospital, 354 cases from Heart Life Hospital, and 141 cases from Shino-Test
Corporation.
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In this paper, 10 items of biochemical examination, including total protein(TP), albumin(alb),
AST(GOT), ALT(GPT), y-GTP, amylase(AMY), total cholesterol(T-cho), Triglyceride (TG), uric
acid(UA), creatinine(CRE) were selected as the marker, and the cases in which all these 10 items
were in normal range were recognized as the healthy individuals. Healthy individuals were 922
out of 963 cases(95.7%).

The mean serum zinc concentration(m) in the healthy individuals was 82.6ug/dL, and the
standard deviation(SD) was 10.9ug/dL, respectively.

The reference range of serum zinc which was indicated as meant 2 standard deviation (m
+2SD) was 60.8~104.4pg/dL.

(Discussion)

If zinc deficiency is suspected, zinc supplementation is necessary. A few guidelines for zinc
deficiency have been proposed. Tomita et al. indicaded serum zinc level of 60~79 pg/dL as potential
zinc deficiency, and less than 60 ug/dL as definite zinc deficiency( Biomed Res Trace Elements 18
: 54, 2007).

Kodama H et al. reported the criteria for zinc deficiency in the guideline of the Japanese Society
of Clinical Nutrition(J Jap Soc Clin Nutr 40 : 120, 2018). She described zinc deficiency should be
diagnosed by clinical manifestations such as dermatitis, alopecia, taste disturbances, short stature
in children and so on, accompanied with hypozincemia. Zinc deficiency and potential zinc deficiency
are diagnosed as serum zinc levels below 60 pg/dL and 60-79 pg/dL, respectively.

Zinc transporters and zinc signaling is important as the intracellular transport. It may be
necessary to supply zinc bearing mind of the intracellular zinc transport.

(Conclusion)

The reference range for serum zinc concentration in Japanese with colorimetric method was
60~110 pg/dL. It was compatible to the customary used standard with the atomic absorption
method, and it is appropriate to use the same standard.

Keyword: Serum zinc concentration, Standard reference range,
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