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Abstract

The main purpose of this study is to estimate adequate intake of copper (Cu) in inpatients of both sexes. Elderly inpa-
tients with enteral nutrition through either nasogastric tube or gastric fistula (156 subjects : 62 men, 94 women) received
4 kinds of Cu amounts : daily Cu intakes of averaged 0.1 mg for 145 days in 60 cases, of 0.388 mg for 101 days in 22, of
0.691 mg for 105 days in 23, and of 1.36 mg for 76 days in 10. Another 9 cases received L-8 liquid food for 24 months,
which contained 0.8 mg of Cu per 1,000 kcal. Of those Cu intakes 0.1 mg resulted in hypocupremia, and over 0.691 mg
112 men, 203
women) showed normal values of serum Cu for averaged 36.4 to 52.9 months, who received daily averaged 0.88 to 1.03

of Cu intakes contributed to normal levels of serum Cu. Elderly inpatients with hospital diets (315 cases :
mg of Cu. From above findings 0.7 to 1.0 mg of Cu were estimated to be adequate.
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FRRA A AEHEN 2 IS X D BIE L 7se ARATHRAT IS un-
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5 ¥ 38.6ug/dl ICAZICHA L, 20L& E0ERT
AV F— 137 1,01 1kecal/H. Cu A= ZFH 0.1mg/
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Cu GEDA L W REREEICL-6PM 77 A% &
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Table 1 The changes of serum copper and ceruloplasmin levels in 4 groups of elderly inpatients in enteral nutrition

Group I I m v
Cu intake (mg/day) 0.100%£0.024 0.338%£0.024 0.691%0.119 1.36+0.17
Cases (Men, Women) 60 (28, 32) 22 (7, 15) 23 (10, 13) 10 (3. 7)
Age (years old) 78.8+10.6 83.1+9.8 74.0+15.6 78.81+12.0
Duration (day) 145+122 101+34 105+ 44 76+47
Energy intake (kcal/day) 1,011+156 935+121 1,000t 141 1,130+134
Serum Cu (1 g/dl)
Before 80.7+36.2 29.3£13.5 20.7£10.0 28.81+14.8
After 38.6t27.4 62.0+21.8 94.9+25.0 99.9+19.5
Significance p<0.0001 p<0.0001 p<0.0001 p<0.0001
Serum ceruloplasmin (mg/dl)
Before 20.5£8.1 8.6+3.3 5.8+2.7 10.1+3.5
After 11.1*+6.6 15.8+5.0 23.41+5.3 22.4+3.3
Significance p<0.0001 p<0.0001 p<0.0001 p<0.0001

M=SD
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CHEICHIIN L IEEH#P & 7 o 720 1M Cp b FERICF
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Loz,

HHOL DT CulllfEL %2 1), L-6PM 77 A7 &%
i L2 VEZ, BT AV F— 13 1,130keal/H.
Cu B IZ¥ 1.36mg/ H & 720 0 334 78.8 H [ 0 #i%2
T, IME Cu (X3 28.8ug/dl 2> 5334 99.9ug/dl 12, Il
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2) L% Cu A3 F % 52ug/dl TH - 729 412 L-8 % 24

Table 2 The changes of serum zinc and iron levels in 4 groups of elderly inpatient in enteral nutrition Group

Group I I m \%
Cu intake (mg/day) 0.100+0.024 0.338+0.024 0.691+0.119 1.36+£0.17
Serum Zn (u g/dl)
Before 64.2+14.6 62.7+14.9 63.4+12.0 68.2+15.4
After 63.4+13.9 65.8+8.5 66.1+15.3 71.2+7.4
Serum Fe (u g/dl)
Before 64.3+29.3 65.9+19.0 65.8+19.4 58.5+20.3
After 62.5+29.6 68.4+16.0 53.2+£22.5 61.8+18.7
Zn intake (mg/day) 1.56+0.60 3.49+1.35 6.79+3.13 9.80+1.96
Fe intake (mg/day) 9.11+1.83 9.33+1.78 10.9+2.31 15.4+2.19

M=SD

Table 3 The changes of serum or blood trace elements until 24 months in elderly inpatients who received L-8 liquid

food containing 0.8 mg of Cu per 1,000kcal

Before 12 months 24 months Normal range
Serum Cu (u g/dl) 52+43 121 £22%%* 107£20%* 70—132
Serum ceruloplasmin (mg/dl) 14+10 31 4.4%* 27+ 4.3%% 21—37
Serum Zn (u g/dl) 66.3112.8 58.5112.6 59.7110.0 65—110
Serum Fe (u g/dl) 59.7+13.8 56.8+24.5 60.7+18.6 40—200
Serum Se (u g/dl) 7.8+2.0 12.8+1.8%* 13.1£2.4%* 10.6—17.4
Blood Mn (1 g/dl) 0.5+0.3 0.8£0.3** 0.8£0.2** 0.4—2.0
Serum Mo (ng/dl) 0.6+0.3 1.8£0.7%* 1.6+0.8%* 0.3—3.0
Blood I (1 g/dl)) 5.5+t1.4 7.6+1.0%* 6.6E1.1%* 4—9
(18 months)

n=9 M=ESD **p<0.01

Table 4 Dietary copper and zinc intakes and serum Cu and Zn levels in elderly inpatients who ingested 3 different types

GI (Kayu kizami)

GII (Kayu mixed)

respectively
G1 (Usual diet)
Cases (Men, Women) 109 (45, 64)
Age (years old) 77.2+11.9
Dietary energy (kcal/day) 1,516 +34
Cu intake (mg/day) 1.03+0.13
Zn intake (mg/day) 7.92+1.93
Serum Cu (u g/dl) 109.8+23.8
Serum Zn (u g/dl) 67.9+15.6

94 (37, 57)
79.6+11.3
1,384+47
0.95+0.10
7.29+1.20
104.2+18.1
66.712.4

112 (30, 82)
80.4+10.3
1,344 +48
0.88+0.05
7.18+1.21
111.8+20.9
64.5+13.7

M=SD
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Fig.1 The changes of serum copper levels until 24

months by administration of L-8 liquid food
containing 0.8mg of copper per 1,000 kcal in 9
elderly inpatients
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Fig.2 The changes of serum selenium levels until 24

months by administration of L-8 liquid food
containing 0.8mg of copper per 1,000 kcal in 9
elderly inpatients
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E% Table4 I2F 072, GI, GIBLUPGIT, =%
U F— B E T F N ENFE 1,516keal/H ., 1,384kcal/
H B & OF 1,344kcal/H T, Cu EHEIZ £ LN 1.03
mg/H. 0.95mg/H B L 170.86mg/H T, Zn EHEIZZ
NENFIE 79meg/H, 7.3mg/HB LU 7.2mg/HTH -
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Table 5 Serum copper levels in elderly inpatients aged 65 to 84 years, who received 3 kinds of diets respectively

Cases Age Duration Measurement Serum Cu
(years old) (months) (p g/dl)
Men
Usual diet 7 71.1+4.3 39.91+12.6 6.3+2.6 117.810.2
Kayu kizami 11 71.1£8.4 50.0+25.1 5.7+2.6 110.4+11.2
Kayu mixed 13 71.1£5.3 44.1+21.9 6.5+2.7 112.5+15.6
Women
Usual diet 13 75.8£5.3 36.4+7.6 5.51+2.2 101.5£8.2
Kayu kizami 11 76.71£6.2 38.0+13.9 5.4+1.6 112.4+£18.1
Kayu mixed 26 77.8+4.7 52.91+-21.4 6.41+2.3 114.9£19.2

M=*SD

Table 6 The comparison between recommended dietary reference intakes for Japanese, 2005 and Liquid food of L-8,

which were consumed usually at 1,000kcal/day

Estimated requirement Recommended dietary Adequate intake L—38
allowance per 1,000kcal
Men Women Men Women Men Women
Cu (mg/day) 0.6 0.5 0.8 0.7 0.8
Zn (mg/day) 7 6 8 7 12
Fe (mg/day) 5.5 5 6.5 8.5
Se (u g/day) 25 20 30 25 40
Mo (u g/day) 20 15 25 20 20
I (u g/day) 95 95 150 150 150
Mn (mg/day) 4 3.5 3.3
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Fig. 3 The relationships between daily Cu intakes and
serum copper levels in elderly inpatients
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Fig.4 The relationships between daily Cu intakes and
serum ceruloplasmin levels in elderly inpatients
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