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Abstract :  Effects of physiological and habitual factors on clinical chemical laboratory
data were studied by multivariate analysis with data obtained from students of Nara
Medical Uuiversity. The results are as follows. Serum ALP, GPT, ChE, UA and Cr levels
were higher in male than in female subjects, whereas HDLch level was higher in females.
This elevation of HDLch in female subjects is suggested to be due to estrogen. We also
made a gender discriminant function with five parameters, ALP, ChE, HDLch, UA and Cr,
which was able to discriminate prospectively 92% of male and 100% of female subjects.
Habitual exercise or sports were likely to raise ALP and y GTP levels. Habitual drinking
was likely to raise GOT, LDH, y GTP and HDLch levels, as indicated in previous reports.
HDLch was elevated in subjects with rice-restricted diets and much confectionery consump-
tion. The high fat content in confectionery may be associated with elevation of HDLch.
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Body height and weight were strongly correlated with UA and Cr.
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Table 1. Characteristics in subjects on the basis of informations obtained by questionnaire

Questions Answers

Gender Male 111 (74.0%) Female 39 (26.0%)

Change in body weight Rare 127 (85.2%) Frequent 22 (14.8%)

Physical acitivity Poor 58 (38.9%)  Moderate 88 (59.1%) Activel (0.7%) Aggressive 2 (1.3%)
Sports None 57 (39.9%)  Sometimes 46 (32.2%)  Daily 40 (28.0%)

Habitual drinking None 85 (56.7%)  Sometimes 54 (36.0%)  Daily 11 (7.3%)

Cigarette smoking None 124 (82.7%)  Sometimes 7 (4.7%) Daily 12 (8.0%) Quit7 (4.7%)
Intake of rice Little 13 (8.7%) Moderate 126 (84.0%)  Much 11 (7.3%)

Frequency in meat-eating Rare 3 (2.0%) Sometimes 96 (64.0%)  Daily 51 (34.0%)

Frequency in fish-eating Rare 26 (17.4%) Sometimes 114 (76.5%) Daily 9 (6.0%)

Intake of vegetables Little 11 (7.3%) Moderate 117 (78.0%)  Much 22 (14.7%)

Intake of confectionery Rare 36 (24.2%) Sometimes 84 (56.4%)  Daily 29 (19.5%)

Intake of coffee or tea Rare 15 (10.0%)  Sometimes 44 (29.3%)  Daily 91 (60.7%)

Number of subjects entered to the study is 150. Each age of subjects is 23, 24 or 25yo.
Underlined items were omitted from the study because of too small number.

Table 2. Laboratory data in subjects

Male (n=111) Female (n=39) Reference
Range Median Mean Range Median Mean Range

Body height (cm) 159—185 173 172.5 148—170 160 159.0
Body weight (kg) 45—100 65 65.2 43—62 50 50.8
BMI (kg/m?) 16.7—30.9 21.6 21.9 17.4—23.3 20.0 20.1
TBil (mg/dD 0.3—2.1 0.9 0.97 0.4—2.1 0.8 0.88 0.3—1.1
ZTT (KU 2.8—13 6.7 7.06 3.2—14.5 6.8 7.78 3.0—13.0
ALP (IU/D 110—351 192 195.4 110—283 159 163.4 100—300
AMY U/D 62—1000 134 151.1 93—279 153 154.7 80—230
GOT Qu/D 10—35 16 17.3 9—33 13 14.8 . 10—26
GPT (IU/D 3—82 15 17.9 5—42 10 11.3 5—28
LDH U/ 219—890 319 332.7 234—447 317 325.8 230—460
CK (Iu/D 30—632 123 152.9 33—108 73 69.3 22—160
ChE QU/D 207—824 536 547.2 260—780 429 454.2 320—720
yGTP (IU/D 3—-82 16 * 20.5 3—25 12 12.7 M 8-50 / F 5-22
TP (g/dD 6.5—9.1 7.5 7.44 6.4—8.4 7.5 7.49 6.4—8.1
Alb (g/dD 4.2—6.1 4.8 4.83 4.1-5.7 4.8 4.81 3.8—5.0
Tch (mg/dD 118—291 176 182.8 115233 172 173.1 120—240
TG (mg/dD 31—409 97 105.9 26—197 66 71.9 30—150
HDLch (mg/dD 29—132 52 54.4 37—93 67 65.5 40—68
BUN (mg/dD 7—21 13 13.1 6—22 12 11.8 8—20
UA (mg/dD 2.8—8.6 5.8 5.77 2.2—6.0 4.1 4.03 M3.6-7.9/F2.6-5.4
Cr (mg/dD 0.4—1.0 0.8 0.81 0.4—0.9 0.6 0.60 0.3—0.9
Na (mEq/D 137—144 140 140.1 136—145 139 139.4 137—146
K (mEq/D 3.3—4.6 4.0 4.00 3.4—4.6 4.0 4.01 3.6—4.8
Cl (mEq/D 94—106 101 101.0 99—107 102 101.8 98—107
Ca (mg/dD 8.8—10.7 9.8 9.76 9.0—10.5 9.7 9.71 8.7—10.3
IP (mg/dD 2.1-4.6 3.4 3.40 2.4—4.9 3.5 3.49 2.4—4.1
Glu (mg/dD 58—162 96 97.3 64—126 89 88.5 60—100

* ; The median value is less than the mean value-3xSEM.
M and F described in this table indicate male and female, respectively.
Other abbreviations used are described in Methods.
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Table 3. Partial regression coefficients between laboratory data and various habitual factors in subjects

Factors TBil ZTT ALP AMY GOT GPT LDH CK ChE yGTP TP Alb
Gender 0.1372 0.0159 0.2966 0.0505 0.1646 0.3323 0.0836 0.2399 0.4001 0.1941 0.0483 0.0799
Change in body weight 0.0832 0.0768 0.0780 0.1020 0.0335 0.0481 0.1150 0.0493 0.1697 0.0718 0.0743 0.0403
Physical activity 0.1231 0.1973 0.1442 0.1369 0.0225 0.1709 0.0058 0.0491 0.0545 0.1067 0.0320 0.0642
Sports 0.0182 0.0650 0.3187 0.0772 0.1159 0.2414 0.0705 0.2052 0.1039 0.2781 0.1388 0.0972
Habitual drinking 0.0687 0.0156 0.0979 0.2708 0.2882 0.0932 0.3642 0.2027 0.0872 0.2827 0.0874 0.1309
Cigarette smoking 0.2007 0.3259 0.2319 0.5133 0.1041 0.1311 0.2231 0.2023 0.0909 0.0738 0.0757 0.0771
Intake of rice 0.1700 0.1143 0.1819 0.0341 0.0465 0.0659 0.1103 0.0868 0.0889 0.2071 0.0938 0.0191
Meat-eating 0.1438 0.1085 0.0775 0.1805 0.1364 0.0762 0.0892 0.0712 0.1691 0.1662 0.1520 0.0996
Fish-eating 0.1891 0.1811 0.0747 0.1503 0.2003 0.1964 0.0229 0.1684 0.2102 0.0618 0.1311 0.1166
Intake of vegetables 0.2419 0.1001 0.0915 0.0823 0.1563 0.1487 0.0261 0.1548 0.1205 0.1775 0.1204 0.1659
Intake of confectionery 0.1981 0.1232 0.1931 0.1485 0.1388 0.1778 0.1718 0.1756 0.1319 0.1407 0.1488 0.0776
Intake of coffee or tea 0.0738 0.1718 0.2489 0.1864 0.0326 0.1065 0.1729 0.0429 0.0632 0.0929 0.1332 0.1425
Factors Tch TG HDLch BUN UA Cr Na K Cl Ca 1P Glu
Gender 0.0656 0.2589 0.3107 0.0666 0.6322 0.5778 0.1558 0.0820 0.2719 0.0733 0.1401 0.1571
Change in body weight 0.0628 0.0215 0.0230 0.0482 0.1402 0.1116 0.0309 0.0026 0.0347 0.0506 0.1798 0.0284
Physical activity 0.0684 0.0792 0.1367 0.0558 0.0938 0.1849 0.1926 0.0012 0.1528 0.0042 0.0965 0.0200
Sports 0.1546 0.0794 0.1641 0.1604 0.1808 0.2029 0.2334 0.0627 0.2143 0.2323 0.1506 0.0480
Habitual drinking 0.1443 0.0283 0.3083 0.1076 0.1084 0.0243 0.1435 0.1441 0.1438 0.1607 0.0798 0.1180
Cigarette smoking 0.1949 0.1444 0.2117 0.1845 0.1846 0.2386 0.2538 0.1381 0.1721 0.1767 0.1868 0.0842
Intake of rice 0.0877 0.1234 0.2823 0.1435 0.1890 0.0775 0.2426 0.0963 0.1908 0.1016 0.1511 0.1521
Meat-eating 0.1366 0.1831 0.0802 0.0365 0.0845 0.0651 0.0863 0.1096 0.0303 0.1715 0.0853 0.0190
Fish-eating 0.0224 0.0798 0.0874 0.0737 0.0461 0.1318 0.1872 0.0253 0.1345 0.0515 0.1273 0.1209
Intake of vegetables 0.1163 0.0744 0.1209 0.0249 0.1495 0.1066 0.0387 0.0968 0.1056 0.1861 0.0753 0.3279
Intake of confectionery 0.1162 0.0962 0.3020 0.2330 0.1557 0.1122 0.1718 0.1240 0.0428 0.1407 0.1899 0.0646
Intake of coffee or tea 0.2130 0.1002 0.2225 0.0885 0.2229 0.1569 0.1291 0.1098 0.0255 0.0860 0.1620 0.1365

Coefficients are calculated by Hayashi’s mathematico-statistical point of view.
Other abbreviations used are described in Methods.
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Fig. 1. Cluster analysis for correlations among laboratory data.
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Table 4. Summary of the reported physiological and habitual factors which affect laboratory data

Factors TBil ZTT ALP AMY GOT GPT LDH CK ChE  yGTP TP Alb
Gender Mz=F — M>F M<F M>F M>F — M>F M=zF M>F M>F M>F
Exercise QD) — 1 — 1 1 1 1 — 1 1 !
Drinking — — T ) T — 1 — i T — —
Smoking l — T — — — — — — — — —
Factors Tch TG HDLch BUN UA Cr Na K Cl Ca IP Glu
Gender — M>F M<F M>F M>F M>F — —  M=<F — — —
Exercise — ! 1 T 1 t — ) — — 1 —
Drinking 1 1 1 — 1 — — — — — — —
Smoking — t l — — — — . — . — I

M and F described in this table indicate male and female, respectively.

Other abbreviations used are described in Methods.
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