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Table 1. General characteristics of study subject.

DM Non-DM

Characteristics (N=50) (N=50) P-value
Mean+SD* Mean+SD*

Age 59261077 57661036 04507

Height (cm) 16160876  16380+721 01736

Bo(dkyg)welght 66821124 6478654 02706

P value was obtained by t-test.
*SD: standard deviation.
P value was not significant.
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Table 2. Blood chemistry characteristics of study sub-

ject.
DM Non-DM
Characteristics ~ (N=50) (N=50) P-value
Mean+SD* Mean+SD*
Hemoglobin ~ 1356+1.28 131041.05  0.0890"
Hematocrit ~ 3943+4.07 3874346 04146
Na 130424285  13388+276  0.3932"
K 4064053 405033 0.9846'
Cl 1009541376 10249+333  0.4500"
SGOT 2544896 22.29+831  0.8993"
SGPT 241441199  24.09+1274  09349"
Bun 1710£1763  1398+368  0.2309
Creatinine 0.95+0.25 093019 06529
Protein 7.01+0.98 7154047 03825
Albumin 4.23+0.39 4214044  0.834"
Ca 9.28+0.94 9394039 04779
p 3774148 380054  0.869%5"
Fe 977042584 97.32+3844  0.9603"

P value was obtained by t-test.
fSDI standard deviation.
. P value was not significant.
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Table 3. Mineral characteristics of study subject.

Characteristics I?\l/}/e[agié%: Nonl\;llgaMn i%\ID_EO ) P value
Ca (Calcium) 109.3600491.8967 144.6000+113.0315 0.0903"
Mg (Magnesium) 9.4640+10.4039 12.8660+11.6319 0.1264"
Na (Sodium) 65.1600+84.6824 32.0800+34.1179 0.0128
K (Potassium) 45.1600+79.7008 23.3400+50.1466 0.1051"
Cu (Copper) 1.7300+1.5916 2.7800+2.4557 0.0130
Zn (Zinc) 13.7400+4.6939 15.9000+6.4973 0.0599"
P (Phosporus) 16.560+2.3433 15.5600+3.5002 0.0971"
Fe (Iron) 1.2420+0.6155 11.4460+72.8560 0.3269"
Mn (Manganese) 0.0434+0.0475 0.0766+0.1143 0.0622"
Cr (Chromium) 0.0756+0.0324 0.0508+0.0177 0.0001
Se (Selenium) 0.1778+0.4510 0.0812+0.0481 0.1383"
B (Boron) 0.1748+0.3451 0.1614+0.5511 0.8845"
Co (Cobalt) 0.0015+0.0019 0.0065+0.0280 02151
Mo (Molybden) 0.0029+0.0017 0.0030+0.0026 0.7864"
S (Sulfur) 4368.5800+292.0153 4203.4400+336.4952 0.0102
Sh (Antimony) 0.0044+0.0014 0.0022+0.0027 0.0001
U (Uranium) 0.0057+0.0250 0.0042+0.0089 0.6833"
As (Arsenic) 0.0147+0.0112 0.0118+0.0080 0.1343"
Be (Beryllium) 0.0010+0.0 0.0010+0.0 -
Hg (Mercury) 0.1250+0.0914 0.1494+0.1741 0.3831"
Cd (Cadmium) 0.0089+0.0027 0.0272+0.1363 0.3482"
Pb (Lead) 0.6662+3.5614 0.2180+0.4202 0.4282"
Al (Aluminum) 0.8040+0.4458 0.8180£0.5185 0.8852"

P value was obtained by t-test.
fSDI standard deviation.
. P value was not significant.
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A Study on Hair Mineral Concentrations in Diabetic Patients

Soo Ick Jang, M.D., Kyoung Kon Kim, M.D., Bok Gi Lee, M.D.
Hyung Joon Kim, M.D., Soo Hyun Lew, M.D., Hee Cheol Kang, M.D.
and Bang Bu Youn, M.D.

Department of Family Medicine, Shinchon Severance Hospital,
Yonsei University College of Medicine, Seoul, Korea

Background: Minerals are essential nutrients of human body and related with various diseases. Some minerals
may be associated with endocrine function. Especially, chromium is known to enhance the action of insulin.
The correlation of minerals with DM has not been studied in Korea yet. Therefore, to know whether there
is any significant difference of minerals concentration and component between DM patient and non-DM
patient, the quantity of each mineral in the hair of patients and controls was measured. If there is any
significance, a guideline of nutritional therapy with minerals could be proposed and recommended.
Method: An analysis of hair was performed on the type II diabetic patients and non-diabetic patients who
visited Severance hospital outpatient clinic from April, 2001 to January, 2002. Hairs were obtained from each
subject and were analyzed into the concentration of mineral using an atomic absorption spectrophotometer.
The concentration of each element between the two groups was compared by t-test analysis.

Results: The concentration of copper, sodium, chromium, sulfur, and antimony was significantly different; the
level of copper was significantly lower in the diabetic group (P=0.013). On the other hand, the levels of sodium,
chromium, sulfur, and antimony were significantly higher in the diabetic group (P=0.013, 0.0001, 0.010,
0.0001).

Conclusion: Previous studies have suggested that the concentration of chromium in diabetic patients' blood
was lower than those in normal population. However, this study showed that the measured amount of
chromium in hair was significantly higher in the diabetic group. This result warrants a study on the correlation
between the concentration of chromium in blood and hair, and also, on the mutual relationship of other
minerals (copper, sodium, sulfur, and antimony) which also showed significant difference in this study. (J
Korean Acad Fam Med 2002;23:1133-1140)
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