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Abstract

Effects of westernizing of food habits and lack of exercise on health status based urbanizing of daily life are focused in
Japan. With these changes of life habits, protein and lipid intakes are increasing, and mineral and vitamin intakes are de-
creasing. So that, people with elevated serum cholesterol concentrations are increasing and are at increased risk of devel-
oping atherosclerosis and coronary artery disease. On the other hand, the role of magnesium (Mg) in prevent of these dis-
ease by improving lipid metabolism is well-known. But in Japanese also with westernizing of food habits, fishes, vegeta-
bles and algae intakes are decreasing, and Mg intake is coming lower. To prevent of atherosclerosis and coronary artery
disease, the natural Mg rich drink “deep sea water” were made from deep sea water by desalting treatment.

The effects of oral administration of “deep sea water” on lipid metabolism of rats were studied. The “deep sea water”
were made from deep sea water to remove NaCl and prepared concentration (mg/L) D : control : distilled water (Mg<l
ppm, Ca<1 ppm), @ Mg200 (Mg200 ppm, Ca67 ppm), 3 Mg600 (Mg600 ppm, Ca200 ppm), @ Mg1000 (Mg1000 ppm,
Ca333 ppm). Male Wistar rats weighing about 90 g were fed synthetic diets and for drinking water, distilled water and
above three kinds “deep sea water” were provided ad libitum for 12 weeks. Eleven items of blood and twenty-four items
of plasma biochemical analyses were automatic methods. The physiological behavior, food intake and water consumption
in the rats did not found significant differences in each group. The pathological changes were also not found. In the
plasma biochemical data, total cholesterol values in plasma of rats drank 2 kinds of high Mg concentration “deep sea
water” (3 Mg600 : Mg600 ppm, Ca200 ppm, @ Mg1000 : Mgl1000 ppm, Ca333 ppm) resulted in significantly decrease
compared to the rats drank distilled water (control group). These results suggest that magnesium rich drinking water made
from “deep sea water” without salt may be a useful natural drink to improve lipid metabolism and to prevent of athero-
sclerosis and coronary artery disease.
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Figure 1-a Distribution of average life of Japanese men and women by prefecture in 12 year of the Heisei (in order)
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Figure 1-b Distribution of average expected life of Japanese men and women in 65 years by prefecture in 12 year of the

Heisei (in order)
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Figure 2-a Mineral concentration in tap water of Japan
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Table 1 Classification of mineral water by processed method
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B HIREEEIC X D W RE R R D IEAL S U Y A 2 BR
F L. 2055 % Mg, Ca, K, Na, P, Zn, I, Cu % &%
BILREEGE I AT VBB % 5 & 9 ISR
ZFIN LTRSS % [25]0 Mg i % Hl 2 Oxd B e
(7K Mg<1 ppm, Ca<1 ppm). @ Mg200 # (Mg200
ppm, Ca71 ppm). 3 Mg600 # (Mg600 ppm, Ca2l3
ppm). @ Mg1000 % (Mg1000 ppm, Ca355 ppm) |Z 7 44
LT, K47y MIHEKE LTE T, 12:888F
L. TRlO &I eiERa1572025] FMHEE LT, Rk
BB L OREKE OB E L THZZEMEZEF ML D
PRELL 72308 ik o X & 7 Vil i % Table 5 12775,

— KRR, HE, B X O ORI O R,
B 1R T 50T, Mg600 B, Mgl000 B 12 3
W O FTRIBHEIRD R & 7435, 258 B DRI EE
L7z 720 ZNPAHIOWTIE, §RTEFIIED S
Nioic, FERENE, FRENE, AEL LV
fRrg (R, TR, SR, BiIR. BE) 1T, xR L g
L. Mg &BEC BV CH TR ERITRD 5Lk 5 72,
AL DO AR AT B & Sl DGR I B VT
LIREIIRD N o Tz,

11 HE OMERAEMEICIZ, WTNORER T LA EEE
B Lo 7z (Table 6), 21 THH O M4 EfLF A
fETIE, Table 7 I2/R$ X H 12, I L A7 10— VEIIxS
HEFE & bl L. Mg600 B, Mgl000 ficB W THERIK
THARO NI, FHETORKZ$ 5 &, WHEET
72.33+8.32 12 x¢ L., Mg600 #: 59.40+1.86, Mgl1000
#61.50+8.32 T, TNEIMBHOMED 0.82 £, 0.85
ETH o7,

Table 3 Composition of synthetic(g/100g diet)

MgCO;,
CaHPO,* 2H,0
CaCO;,

Sucrose

Potato Starch
Casein

Olive oil
Cellulose
Mineral mixture*
Vitamin mixture*
Choline chloride
DL-Methionine

gQ 09 09 09 09 09 OQ 09 O 09 OQ

g

0.163
1.421
0.654
38.00
30.00
15.00
10.00
2.00
4.00
0.50
0.20
0.30

*Mineral mixture of Mameesh and Johnson (J.Nutr.1958.65.161)
supplemented with selenium (0.5 1 g/g)
*Panvitan powder (Takeda Chemicals Industries,Ltd.,Osaka Japan)
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MAERRECRIGZEIC DWW THMEAED 1 H Mg EHUE & [
JRAATICE D, IV AT O - VELORICAEEZADH
RASER® 57z (R=-0.677, p=0.0001) ¥ 72JRERIE, FRE
BEBEIAETIEIRVL OO, WBE S HE L s Mg #%
BBV TERTEANAZRS S, FMEEIC—HO Mg i
B & R ERE (R=-0.484, p=0.0032), JRF2FH(R=
-0.386, p=0.0132) DMICF BB DOHEIFED b iz,

R HARD SRR LAREE D3 » A OHGI1CX -
TR I L AT =)V, JREE, REEFEL 1 HLED
OMgERELEOMICAELRBOHENED SN
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[25,26], 7. REL INOIRERIFE, ERMHRIE
BEDOMIZIIWI NS ARELZMHBIIERD N Zr o722
ENBL REEKIHIZE 5 2N SIEERIBEDOEKT A
HREOENENLIZDDTHEVWI EEZRELTWS, Mg
ERRE O BIRIE Mg AR ERRI B R O B AL,
BERG ORI 725 2 & [27], 72, aL AT
O — VEZHE L724&0T T Mg O HIC X 88 %45
BOWEIIOWT R EOWRENH 5 [1,8,11,27] 25, 0
BT LS 2T v ARSERRS B TIL Mg d
2B BRI EE. PRI IC I EOZRILIIRRD S

Table 4 Mineral concentration in drinking water for examination
reference* Food hygiene law, Standard for cooling drink by food hygiene

) Drinking water for rat.
mineral reference*
@200mg/l | @600mg/l | @1000mg/l
Mg 200 600 1,000 (mg/1) -
Na 74 222 370 (mg/1) -
Na/Na in sea water 0.7 2.1 34 (%) -
Ca 71 213 355 (mg/1) -
K 69 207 345 (mg/1) -
Cl 530 1,590 2,650 (mg/1) -
CI/Cl in sea water 2.7 8.2 13.7 (%) -
Zn 34.5 103.5 122 (ngh -
1 8.8 26.4 44 (n g/ -
P 2.4 7.2 12 (u gl -
Se 1.9 5.7 28.5 (ngh -
Hg 0.00005< (mg/1) -
Ag 0.001< (mg/1) 0.2<
Pb 0.00001< (mg/1) 0.4<
Cd 0.00001< (mg/1) 0.1<
Sn 0.0002< (mg/1) 150<

Table 5 Mineral concentrations in deep seawater and surface seawater
reference** Food hygiene law, Standard for raw water of mineral water by food hygiene

mineral sea water (1) deep sea water (2) (3) reference**
Mg 1,280 (mg/1) 1300 (mg/1) -
Na 10,780 (mg/1) 10800 (mg/1) -
Ca 0.412 (mg/1) 0.456 (mg/l) -
K 0.399 (mg/1) 0.414 (mg/1) -
Cl 19,350 (mg/1) 22370 (mg/1) -
Hg 0.1 (pg/) 0.05< (gl |0.0005mg/l<
As 52 (ng/l) 0.001< (mg/1) 0.2mg/1<
Pb 27 (pg/h) 0.005< (mg/1) 0.005mg/I<
Cd 0.07 (ng/) 0.001< (mg/1) 0.01mg/I<

(DBPIRFFETT - BT DMK TCHALAK (1996 £ERR) & H DT H AMEK ¥4 2(1997)
T ALS W ERIE AR R O 7280 O EBER A (55 1 80 i T3 2 —HFJE i No25(1994)

G)FEETEA S R & S A W (R T8 £ 0L 4

BE DT B (S LD i il
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Table 6 Blood parameters in rats drank drinking water for examination

control(D.W.) Mg 200 Mg 600 Mg 800

WBC (1000/n1 ) 6.8 + 0.5 73 + 0.7 7.6 £ 0.6 62 + 0.7
RBC  (10000/ 1 774 + 10 790 + 12 787 + 10 804 + 14
Hgb (g/dl) 16.1 + 0.2 163 + 0.2 163 £ 0.3 16.8 £ 0.3

Hct (%) 415 £ 0.6 41.6 £ 0.6 419 + 0.7 43.1 + 0.7

MCV (1) 53.6 + 04 526 + 04 532 £ 04 536 + 04
MCH (pg) 20.8 + 0.1 20.6 + 0.2 20.7 + 0.1 209 + 0.1
MCHC (%) 389 + 0.1 39.2 + 0.2 39.0 £ 0.1 39.1 £ 0.2
PLT (10000/n1 543 £ 1.9 56.8 + 3.2 451 + 3.1 455 + 34

MPV (1) 6.6 = 0.2 6.8 + 0.2 69 £ 0.1 7.0 + 0.1

Data are mean = SE (n=8~10)

Table 7 Plasma parameters in rats drank drinking water for examination

control(D.W.) Mg 200 Mg 600 Mg 800
TP (g/dl) 59 +£ 0.1 59 £ 0.2 56 £ 0.1 57 +£ 0.1
ALB (g/dl) 36 £ 0.1 3.6 £ 0.1 35 £ 0.1 35 £ 0.1
A/G 1.06 = 0.04 1.55 + 0.04 1.60 + 0.05 1.57 £ 0.03
AST (IU/L) 102 + 10 111 + 20 84 + 6 110 + 27
ALP (IU/L) 33 £2 33 £ 4 28 + 3 43 + 15
ALP (IU/L) 335 £ 7 322 + 15 324 £ 16 289 + 14
LAP (IU/L) 46 + 1 46 + 1 43 + 1 43 + 1
CHE (IU/ml) 0.07 + 0.01 0.07 + 0.01 0.07 + 0.01 0.07 + 0.00
LDH (IU/L) 1125 + 75 737 + 88 511 + 56 764 + 58
CPK (IU/L) 317 + 82 664 + 90 435 + 91 341 + 38
AMY (IU/L) 1406 + 66 1476 + 82 1376 + 61 1483 + 72
T-CHO  (mg/dl) 72 + 3 71 = 5 59 + 2% 62 + 8*
HDL-CHO  (mg/dl) 56 + 2 57 + 4 51 + 1 52 £ 1
TG (mg/dl) 29 + 2 30 + 3 24 =3 31 =2
PL (mg/dl) 106 + 5 112 £ 10 94 + 3 101 + 4
NEFA  (mEq/L) 0.59 + 0.04 0.50 + 0.06 0.44 + 0.04 0.55 + 0.03
UA (mg/dl) 29 £ 03 20 £ 04 1.9 + 03 1.2 + 0.1
UN (mg/dl) 137 £ 04 13.8 £ 0.3 134 £+ 1.1 11.1 £ 0.7
CRE (mg/dl) 0.61 + 0.03 0.61 + 0.02 0.62 + 0.07 0.61 + 0.02
Fe (1 g/dl) 129 + 11 124 + 9 124 =7 121 £ 6
TIBC (1 g/dl) 437 + 18 453 + 18 449 + 13 458 + 22

Data are mean + SE (n=8~10)

N, IV AT 0=V OEEMEZ I L 72 Rk ASE 58
ENb, 7v bz Mg &GERER, Mg2 568, Mg
5 5k, MglO f580E) THE T2 L. B Mg fEFET
. RERBETH »MEEHHE T L A7 10— )b, HDL-
L AFTE—V, PR, U VRER EOFEOKRT
WRDOENDL T & 2L L72[26], REERICBWTDH,
#WalLA5ua—), HDL-2 L A5 0 — L7 EOKTH
AREDHLNIZ LIE, Mg &F =0 5\ K H RO SR
K MgDBETHLrZLaRBEBLTwh, T2, Mg
EIREE. REZHZICHTAIMARHAED LI AHITLAL
VA, BMg AEBRIZBVWTHRERZOET 2D
sty [26], 7 I VEAHFALVF-RHICHE
LTWwBbDEEZLNG,

WA, ISR EKP ST M) Y AR EREL

TeIATNT =% —% Mgii& LTRZEE, 20 Mg
[Caltid#3:1 TH Y, KAEFAKRIS17,18]ICH S
T L BABIR R EE S b Mg,Ca b Mg/Ca [bid#
3:1THY, IATUHREE LTOFEREATSL HIC
%ol FRFIC, KD I A TV A ORE D 3
PTIWINT Y ARFT & {ER Mg Rt & % 5
ThH»9o HIT, KRB CTAREENL 3 ~ A RAkHEE L T
(VSRS LTORETHLI L, BLU, JE
FACHYE F @) < 2 LR S 72[29,30], Bl & FE
&, REEKBILT v N OEEANOFEMZ I AT VT
YA, RIEHEEENDEBIIOWT R ERE T TH S,

AR AR I AR LR E AL & o L EFZE I TN
L7 DTHb, STIHELET S,
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