(Zinc)
(Zinc) f. 1509 . 168609
.14
. J%5
. 1% Swine parakeratosis
2
. .1%0
. 1%!
(hypogonadism) (dwarfism)
(King  Keen, 1994,
Milne, 1994)

(King  Keen, 1994)



(Banares , 1990; Muskiet, 1991;
Solomons, 1991; Herr, 1994; Esctileman, 1996)

L (metalloenzymes)
(alcohol dehydrogenase)
(DNA polymerase) (carbonic anhydrase)
2, (polysomes)
3
4,

20 30 (Smith, 1988; King  Keen, 199
Milne, 1994)

(Smith, 1988; King
Keen, 1994)



0 40

(Acosta, 1987; King  Keen, 1994; Miine, 1994 Hunt

, 1995)
2 (Initial rapid phase)
(half-life)! 125 (Slower turnover
phase) 300
(Smith, 1988; King  Keen, 1994)
3 2
40 57
3 1 1
1
40
1 (Solomons, 1979; Smith, 1988;

Banares , 1990; King ~ Keen, 1994; Milne, 1994)
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(catabolism) (Solomans, 1991

King  Keen, 19%)



(Flodin, 1988; King ~ Keen, 1994)

5 400 - 600

95
(Flodin, 1988;
King  Keen, 1994; Milne, 1994; Herr, 1994)

01 05
04 06 (King  Keen, 1994: Milne, 1994)



100

(King  Keen, 1994)

1994: Herr, 1994; Eschleman, 1966)

()

0.0-1.0
1-10
11-18
19

100
100

10
15
15

[ ) (King

0.02
15

Keen,

)

10
12
12
15
19
16



(King  Keen, 1994)

2 (King  Keen, 1994; Mason, 1994; Shils
Bloch, 199%4)

( J100 )

1.100

0.381

0.271

(butter) 0.050
(mayonnaise) 0.143
0618

0.620

8.660

1.020

1114

0.900

, 0.050
0.160

0.200

0.230

75

0.270

0.310

0.036

0.039

0.160

0.100



2 (King  Keen, 1994; Mason, 1994; Shils
Bloch, 1994) ( )

( .J100 )
0.070
\ 0.069
A 0130
(dwarfism)
(growth retardation) (hypogonadism)
(delayed sexual maturation) (alopecia)
(immune deficiencies) (skin lesions) (delayed wound
healing) (impaired taste  hypogeusia) (night blindness)
(diarrhea) (behavioral disturbances) (Chen
1990; Harman, 1990; Chen , 1991: Prasad, 1991; Herr, 1994; Eschleman,

1996)

Chen (1990)

(eczematoid dermatitis)
20

1 1991



(Chen , 1991)

(Chen , 1990;
Chen , 1991; Prasad, 1991; Herr, 1994: Young  Bermes, 199%;
Eschleman, 1996)

(malignant tumor)
(Fleming, Hodges

Hurley, 1976; Chen , 1990; Chen , 1991, Solomons, 1991 King
Keen, 1994: Young  Bermes, 1994)

(acrodermatitits enteropathica)

12



(inflammatory bowel disease) (short-bowel

syndrome) (jejunoileal bypass)
( coholic cirrhosis) ! 1 (viral hepatitis)
(pancreatic insufficiency) (Banares , 1990; Solomons,

1991 King ~ Keen, 1994; Milne, 1994)

3
(Flodin, 1988)
4,
(giardiasis)
(pancreaticocutaneous, pancreaticocolic fistula)
thiazide (penicillamine)
(thalassemia, sickle cell)
(psoriasis) (Banares , 1990: King — Keen, 1994; Milne, 1994)
)

(Hurley, 1976; King ~ Keen, 1994; Milne, 1994: Young
Bermes, 1994)

13
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25

225 450
3 1
224
10
9.8 1
16 3
(Solomons, 1991; King
Keen, 1994)
|
25
10 |
2.3 ) (Solomons, 1991; King
Keen, 1994)

150
(high-density lipoprotein, HDL)
(King  Keen, 199%)



15

(Herr, 1994; King  Keen, 1994)

1 (static indice)
2. (functional indice)

(atomic absorption spectrophotometry, AAS)
(Smith , 1979; English
Hambidge, 1988; Banares + 1990; Chen , 1991 Milne, 1994)

(emission spectrophotometry, ES)

(neutron activation, NA) (Smith , 1979, Milne,
1994)
(oral zinc tolerance test) (nitrogen
retention) (platelet aggregation) (sperm
production) (dark adaptation)

(isotope turnover test)
(Solomons, 1991 King  Keen, 1994)



AAS

(Solomons, 1991 Milne, 1994)

Familiar hyperzincemia

: (protein binding
affinity)

(Copper)

Hippocrates
400
19 (King  Keen, 199)

16



.. 1900

17

| ! . 1928 Hart

(King  Keen, 1994)
. 1953 . .1962

Menkestisease . 1972
(Fleming , 1976; Chen , 1991)

(ceruloplasmin)

(feroxidase ) (tyrosinase) (lysyl oxidase)
(monoamine oxidase) - (zinc-copper
supperoxide dismutase) - - (cytochrome-c-oxidase) (Solomons,
1991 King  Keen, 1994; Milne, 1994; Kelley , 1995)

(connective tissue
formation)

(Solomons, 1991; King  Keen,1994)



18

(myelin) | (phospholipids) (Solomons, 1991; King
Keen, 1994)
(dopamine-(3-hydroxylase)

(dopamine) (norepinephrine)
(monoamine oxidase) (serotonin)
(tyraming) (Fleming , 1976; Herr, 1994;
Percival , 1995)

(melanin pigment)

(Solomons, 1991; King  Keen, 1994: Milne, 1994; Herr, 1994;
Kelley , 1995)

1517
70-80
24.1 153 148 190
8.0-15.0 8.0
(1 6.3 ) (1
51 ) (King  Keen, 1994; Milne, 1994)



19

(Milne, 1994: Herr, 1994)

(metallothionine)

(Solomons, 1979, 1991; King ~ Keen, 1994; Milne, 1994)

500 1
50
1,500 (Solomons, 1991;
King  Keen, 1994)
(Milne, 1994)
(chelating
agents) - (d-penicillamine)
(Solomons, 1979, 1991)
(sprue)

(Iymphosarcoma) (scleroderma) (Milne, 1994)

(transcuprein)



20

2 (Herr, 1994: King
Keen, 1994; Milne, 1994)
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211

1
6 2 %
(Solomons, 1991; King  Keen, 1994;
Milne,1994)
2 3 300
(leukemia)
(Iymphoma) schistosoma (advanced cystic
fibrosis)

3 (Solomons, 1979, 1991 Milne, 1994)

(King  Keen, 199; Milne,
1994)

0 N



(King  Keen, 1994: Milne, 1994)

0 3
1 05 13
01 08 (Solomons,
1991 King  Keen, 1994; Milne, 1994)
4
4 1 (Hem, 1994; King  Keen,
1994)
() « 1)

0-0.5 04-06

05-1 06-0.7

1-3 0.7-10

4-6 10- 15

7-10 10 - 20

1 15-25

15-3

22



1k

0.3

(broccoli)

01

100
0.3
5 (King

(Shils

100
Keen, 1994; Milne, 1994)

Bloch, 1994)

(0 )

0.014
0.011
0.010 - 0.030
0.014
0.243
0.055
0.140
0.182
0.164
0.080
0.050
0271
0071
0.060
0.038
0.310
0.350
0.017
0.043
0.047
0.056-0.058

23



(King

1994: King

(microcytic)

|
Keen, 1994)

(Shils - Bloch, 1994) ()

Keen, 1994: Milne, 1994: Percival

(normaocytic)

(J00 )
0.040
0.082
0.094
0041
003L
006
0.073
0.045
0.086
0.049
0047
0.104

(Solomons, 1979, 1991; Herr,
, 1995)

(hypochromic)

(normochromic)

24



2, (osteoporosis)

(metaphysis)
3, (pigmentation)
4,
(hypotonia) (apnea) (psychomotor retardation)

(leukopenia ~ neutropenia)

(hypocupremia) (arthritis)
(arterial disease)

(myocardial disease)

(glucose tolerance)
(King  Keen, 1994; Herr, 1994)

(electrocardiogram)
(King  Keen, 1994 Herr, 1994; Percival , 1995)

25



(Solomons, 1991; Milne
Johnson, 1993; King  Keen, 1994; Milne, 1994)

(Milne  Jonhson, 1993)

(Chen , 1991 Milne
Jonhson, 1993; Herr, 1994; King  Keen, 1994; Milne, 1994 Hunt ,
1995)

Menkes'Kinky-hair syndrome
3
Menkes’ Kinky-hair syndrome
4 (celiac
disease) Crohn disease
(nephratic syndrome)
o)

26



27

(copper sulfate)
250 ( 64 )
10
35 -3%  (King  Keen, 1994; Milne, 1994)

(hemolytic anemia) !
(Herr, 1994; Milne, 1994)

(home TPN)
0.5
(Herr, 1994; Milne, 1994)

(Smith ,



28

1979; Solomons, 1979; Milne  Johnson, 1993; King ~ Keen, 1994 Milne,
1994)

AAS

(Solomons, 1991; Milne, 1994)

(Enteral nutrition)

(Enteral nutrition, EN)
(tube feeding) (Shike, 1994)

(ASPEN., 1993; Shike, 1994)



(Shils, 1994)

(nutrient enemas)

19
20
Emhom
(Shils, 1994)

.. 1598 Capivacceus (Venetian)
.. 1918 Andresen

(Shils, 1994)

2
(nasogastric  nasoenteral)
(gastrostomy) (duodenostomy)
(jejunostomy)
(esophagostorny) (pharyngostomy) (Shike, 1994)

29



L | 25%; ASPEN, 1993
Shike, 1994)

( - 253;
ASPEN. 1993: Skike, 1094)

o o1l &~ -

30



(ASPEN. 1993 Shike, 1994)

3 20

4, 5-30

(Parenteral Nutrition)

. .1658
. .1955 - 1956 5 10
hydrolysates) (Lipomul) .
. 1961 Wretlind
(Shils, 1994)

1960

(Intralipid)

(protein

31



(total parenteral nutrition, TPN)

(Shite, 1994)

( , 2533, , 2536;
ASPEN. 1993; Mason, 1994; Shils, 1994)

32



( , 2533; SniJs, 1994; Mason, 19%)

3
(thrombosis)
(air embolism)
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