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3| 4 5 3 7 3 T 10
Li | Be B C N 0 F | Ne
6.94, | 901218 1081 | 12011 | 14.0067 | 15999, | 1899840 20.17,
1| 12 13 | 14 [15 ] 16 | 17 | 18
Na | Mg Si| P{ S |CL| A
22.98977| 24305 26.98154| 28.08, [30.97376| 32.06 | 35453 | 39.94,
19 [ 20 | 21 [ 22 [ 23 [ 24 [ 25 [ 28 [ 27 [ 28 | 20 | 30 | 31 | 3 | 33 | 3 | 35 | 3
K |Ca | Sc | Ti| V|Cr|{Mn|Fe|Co|Ni |{Cul| Zn| Ga | Ge s | Se | Br | Kr
39.00, | 40.08 | 449559 | 47.9, | 50941, | s.096 {54.9380 | 5584, {589332 | 587, | 6354, | 65.98 | €9.72 | 72.5, | 749216 | 789, | 79904 | 8380
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 5
Rb | Sr Zr | Nb | Mo | Tc | Ru | Rh | Pd | A2 | Cd n|Sn|[Sb|Te| I | Xe
85.467, | B7.62 | 88.9050 | 91.22 |92.9064 | 959, (99) | 1010, |102.9055| 106.4 | 107.868 | 112.40 | 114.82 | 1186, | 1217, | 1276, |126.9045| 131.30
55 | 86 |57~71 72 | 738 | 74 | 75 | % | 77 | m | 79 | 80 | 8L | & | 8 | 84 | & | 8
Cs | Ba |5.5,4] Hf a| W | Re|Os | Ir | Pt | Au|Hg | Tl | Pb | Bi | Po | At | Rn
132.0054| 13233, 178.4, |180947,| 1838, | 1862 | 1902 | 1922, | 1950, |196.9665| 2005, | 204.3, | 207.2 |2089804| (209) | (210) | (211)
87 88 |89-103 104 | 105 | 106 | 107
Fr | Ra FHLF :
(223) |226.0254|77 (261) | (262) | (263) | (261)
. . 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
7»2/4F| La | Ce | Pr | Nd |Pm [Sm | Eu | Gd | Tb [ Dy | Ho | Er | Tm | Yb | Lu
138905, | 140.12 |140.9077| 1442, | (145) | 15034 | 15196 | 1572, |158.9254| 1625, |164.9304) 167.2, |1689342] 1730, | 174.97
89 90 91 92 93 94 9% 9 97 98 99 100 101 102 103
PO2F+4F| Ac | Th| Pa| U [ NP|{ Pu|Am | Cm | Bk | Cf Fm | M o | Lr
(227) |232.0381}231.0359| 238.029 |237.0482| (244) | (243) | (247) | (247) | (251) (25% (257) {35-9) (259) | (260)
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I 1 & B 5 = i v Vv VI Vi VIII
1 2
H He
3 4 5 6 7 8 9 10
Li Be B C N O F Ne
26 1 | 4-30p 0.43m |2-2.4m 0ou
11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl A
0.48 | 55m 0-40m P-0.18 44 0-3u | 29m | 0.56
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti \% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
10m | 11m | 5-30p |4-300p|25-40n| 3-5n |(0.08-3n{0.02-1n{4-300p| 2-12n | 0.5-6n | 0-10n | 5-30p [0-120p| 5-25n [0.5-2.3n 0.86m
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
144 | 91u [90-300010-330g 2-4p | 107n <50f | 0.4-1p [0.1-0.7g 1-45p | 0-1.2n D.05-2.7f 0-25p | 1.5-2n |0.4-1.50.2-0.5 U
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba [ . s MHf.[:Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po Ai Ra
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PLASMA BIOCHEMICAL DATA

Cont.(Ca+,Mg+)

Ca-, Mg- Ca- Mg-
Mg u fgnl 4.30* 15.90* 0.85* 12.96
Ca r fgnl 70.6* 86.4* 100.1 101.5
T-pro g/dl 6.10* 6.03* 3.08* 3.98
Alb g/dl 3.45* 3.60* 3.08* 3.98
AIG 1.35 1.53 1.35 1.43
PTH ng/ml 36.7 41.1 31.8 33.9
CPK U/l 1534 1932* 327 570
ALP U/l 1152* 1551* 216> 371
Che U/l 558 683 448* 630
T-Cho mg/dl 82.5 73.5 03.8* 73.8
F-Cho mg/dl 13.5 13 14.5 11.3
P-Lip mg/dl 125 107 115 120
TG mg/dl 86.5 17.3* 115.0* 89
Fe y fgnl 154 08 126 102
UIBC K fenl 161* 270 238 307
TIBC K fenl 315* 324* 364* 410

*significant difference compared to control rat(p<0.05)
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Effect of Mg addtition on NK cell activity (E/T ratios:40:1) in vitro
additional Mg

) O:control lmpao/ml 2ua/ml 5Spao/ml 10uao/ml 40 u g/ml
concentration o o o “e “e
No-athletes 473455 410+47 42.2+45 47.0450 467459 48.3+3.6
NK cell (n=5)
activity (%)

Athletes (n=33) 33.8+2.0 36.0+2.4 35.9+25 36.0+2.3 37.3%x25 41.1+25*

*significantly different from the control group (p<0.05)

No-athlete Athlete
50 T 50 1 *
8\01 40 T g 40 o
2 2 T T T
2 30 > 30
g E
v 20 v 20 4
z =
10 10 4
0 0
0:Control 1 2 5 10 40 0:Control 1 2 5 10 40
additional Mg concentration (ug/ml) additional Mg concentration (ug/ml)

Data are mean +SE (n=5) Data are mean = SE (n=33)




Effect of Mg addition on NK cell activity
(E/T ratios;40:1)
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e (Control

0—— Mg200
—&— Mg600
—A— Mg1000

5 6 7 8 9 10 11
Time (weeks)

Fig.2. Effect of high Mg water intake on growth of rats.




O Control a Mg200
@B Mg600 a Mgl1000

bas o-..!
-oooq.otﬂ
l. o-‘!

food w ater

Mg

Fig.1. Total food intake, total water consum ption and
total Mg intake in 3-month experimental period

Data are mean &= SE m=8-10)




control (D.W.) Hardness1000 Hardness3000 HardnessSOOOéé

WBC (1000/ul)
RBC (10000/ul)
Hgb (g/dl)
Hct (% )
MCV (f1)
MCH (pg)
MCHC (%)
PLT (10000/ul)
MPV (1)

6.8£0.5
17410
16.1+0.2
41.5£0.6
53.6+0.4
20.8£0.1
38.9%0.1
94.3£1.9

6.6+0.2

1.3%£0.7
719012
16.3+0.2
41.6x0.6
52.6+0.4
20.6x0.2
39.2%0.2

56.8£ 3.2
6.8+0.2

1.6x0.6
18710
16.3+0.3
41.9£0.7
53.2+ 0.4
20.7x 0.1
39.0x 0.1

45.1£3.1
6.9+ 0.1

6.2+ 0.7
804+ 14
16.8+0.3
43.1£0.7
53.6+0.4
20.9% 0.1
39.1£0.2

45.51£3.4
1.0x0.1




Effect of hard water administration on plasma biochemical test

control (D.W.) Hardness1000 Hardness3000 Hardness5000

TP
ALB
A/G
GOT
GPT
ALP
LAP
CHE
LDH
CPK
AMY

T-CHO
HDL-CHO
TG
PL
NEFA

UA

UN
CRE

Fe

TIBC

(g/d
(g/d

(1Iu/L)
(IU/L)
(1Iu/L)
(Iu/L)
(IU/ml)
(Iu/L)
(1Iu/L)
(Tu/L)
(mg/dl)
(mg/dl)
(mg/dl)
(mg/dl)
(mEq/L)
(mg/dl)
(mg/dl)
(mg/dl)
(ug/dl)
(ug/dl)

9.900.1
3.6 0 0.1
1.06 0 0.04
1021310
3302
33507
46 O 1
0.07 0 0.01
1125075
3171082
1406 7 66
1203
96 0 2
2902
106 05
0.59100.04
29003
13.700.4
0.61100.03
1290 11
437118

9.9100.2
3.6 00.1
1.5500.04
111320
3304
322115
46 O 1
0.07 0 0.01
71371188
664 090
1476 0 82
71105
o704
3003
1121310
0.510.06
2110.4
13.800.3
0.61100.02
12409
4531118

5.6 00.1
3.500.1
1.6 00.05
8416
2803
324116
4301
0.07100.01
211 056
435091
1376 061
0902
°1 01
2403
9413
0.44100.04
1.900.3
13.401A1
0.62100.07
12407
449013

9.700.1
3.500.1
1.5730.03
110027
43015
289014
43 O1
0.0700
764 058
341038
1483072
6208
9201
3102
10134
0.5530.03
1.200.1
11.100.7
0.6100.02
12136
458 022

Data are mean=SE (n=8~10)
:significantly different from control(p<0.05)



y =-7.1562x + 75.875
r=-0.572
p<<0.001

1

Magnesium intake (g)

Fig.3. Correlation diagram between total
magnesium intake and total cholesterol
concentraton (T-Cho) in rat plasma




4.0 A ° y =-0.6162x + 2.994
® r =-0.454
35 - £ o ® p=0.006

Magnesium intake (g)

Fig.4. Correlation diagram between total
magnesium intake and uric acid (UA) in rat plasma



y =-1.4158x + 15.34
r = -0.446
p=0.006

2 3
Magnesium intake (g)

Fig.5. Correlation diagram between total
magnesium intake and urea nitrogen (UN) in rat
plasma
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AlFe-D  Mg-AlFe-A




1200 1064 1089 1:085
f :5:5:7" :1' 1000 F: -
5'5.5.5. ;_ 77600
:::::::: \ \ 208
Fe-E . Mg-D/Fe-D Mg-D/Fe-A  Mg-D/Fe-E
N . Data are mean+S
Iron concentrations in
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