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= Abstract=

This study was performed to investigate the effects of different dietary magnesium levels on systolic

blood pressure and mineral distribution in normotensive and spontaneously hypertensive rats.

In experiment 1, Normotensive rats(NTR ; Sprague Dawley, Female) were given diets containing
regular magnesium(0.05% Mg : rMg), marginal magnesium(0.01% Mg ; mMg) or marginal magne-
sium with stress(0.01% Mg+ stress ; mMg+ Str). In experiment 2, spontaneously hypertensive rats
(SHR ; Kyoto Wistar, Female) were fed diets containing regular magnesium(0.05% Mg ; tMg) and

high magnesium(0.2% Mg ; hMG).
The following were found :

1) NTR treated with marginal magnesium with stress showed significant increase in systolic blood
pressure(SBP). Marginal magnesium diet without stress resulted in nonsignificant increase in SBP.
Significant in crease of blood pressure showed in NTR treated with marginal magnesium and stress
was associated with decreased magnesium and increased calcium content in femur, reticulocyte

and plasma,

2) In experiment 2, magnesium supplementation to SHR showed significant attenuation of their
systolic blood pressure with increasing age. The attenuation of SBP showed in SHR was associated
with increased magnesium, lowered calcium content in cardiac muscle and reticulocyte and decreased

plasma sodium and aldostercne level.
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Table 1. Experimental design

Group Experimental diets
NTR+rMg" Regular diet except magnesium®+ Regular magnesium®(0.05%)
Experiment 1 NTR+mMg Regular diet except magnesium+Marginal magnesium(0.01%)
NTR+mMg+str | Regular diet except magnesium+ Marginal magnesium(0.01%)
+Stress
Experiment 2 SHR+rMg? Regular diet except magnesium+Regular magnesium(0.05% )
SHR+hMg Regular diet except magnesium+High magnesium(0.2%)

Y NTR : Normotensive rat
2 GHR : Spontaneously hypertensive rat
¥ Regular diet except magnesium

Corn starch 478%
Casein 200%
Sucrose 15.0%
Corn oil 10.0%
Cellulose powder 20%
Vitamin mixture* 1.0%
Mineral mixture** 1.0%

* Vitamin mixture - vitamin B-complex(1lg contains) :
thiamin, 0.6mg : riboflavin, 12mg pyridoxine, 0.4
mg + niacin, 5.0mg : calcium pantothenate, 4.0mg ;s p-
aminobenzoic acid 2.5mg : inositol, 100mg : choline
chloride, 200mg  biotin, 1mg s folic acid 1pg s cyano-
cobalamin, 1pg + cellulose powder was added to make
1g, Vitamin in oil(1g contains) : vitamin A, 200 LU.
vitamin D, 20 LU. a-tocopherol, 12mg ; menadione, 100
ug.

* Mineral mixture(g/Kg mineral mix) : CaCOs, 543.0 :
NaCl 69.0 ;s KC1, 112.0 : KH.PO,, 212.0 ; FeSO, * 7H;
0,205 5 KI,0.08 5 MnSO, + Hz0, 0.35 : NaF, 1.00 ; Al
«(S0.)3K>S0, * 24H;0, 0.17 : CuSO, * 5H,0, 093
Cellulose powder was added to make 1000g.

9 Magnesium ;s Magnesium carbonate, (MgCO:)Mg
(OH)Z * 5H.0

Mg s rtMg) & ok 2uj4 40](0.02% Mg : hMg) &
Table 13} #Zo] ¥t A 48 13 2o 1157
A58t

39 A Gojd F e 7712 2d2
A 8}7) 918 Ao AR EHE A, Aol 1%, 48
AHEHE 487752 4g/¢ EDTA(Ethylene Dia-
mine Tetra Acetic Acid) &40 E HAF & F7F
+2 34 d7Qdon AgsEdA TdHe 2

glo] & Z 7 4 (Deionized water) & F% th. Casein
0.15% EDTAS 42 Ao ¥ SHFZ AW 9
Ty 50C ¢ £F Az 3647 2 M F712
29 AAsGReH rtale 3 92(MgC0s).Mg
(OH), * 5H,0E AH435tglx &3 2ol A|gglo]
YA 3.

dEey

1L AF 3718, Hol4AF 2 AHEES

271 5 Hol HAFE AUz Y LAY
Nl 2RAR2 AFL AF R AR A
2o 24340 Aol 28L AF 3713 Ao
EETERSE R LY )
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AYEE Y AL AY N 48 47
3FRH 332 9% do AL ¢ &
A UEEL 37T F2ARANA 158 A
E3HA & & mel o cuffE 7o} programmed Ele-
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tems) E A3t %7 Y-S AR 10~158
Fotol A S Ao 1 HE g AT,

Stresst A3 232 H 115744 3-&& %7198
ASH 2% o 71 A&FH 02 718 ded
%2 Stepless ; speed control(Model SH-T, = )
0|38 7] 71 Al ZA) & AHR-3t 1509 /1ming] 3 &
0 2 gtressE o1 A& 2 Sound Level Meter
(B / K, Model 2230)2.2 &43t9 ¥ 98 dBA

— 93 —



59 A4 stress 2 F AT,
3. 89 AR dEIZY 43

A 717l A 14474 BAAIF| T chloroform
o2 o ¥ IAAAA AL A3 AR
&3 REHI S qojuo] FAE A F £48& 8
YERE g

MEEEREEXES FERELEES

HEZY 2 rladlgE JEES 94 o

ZA#% 255 AA & F 10CHA 244 B2
A1 B ethanol® ethers) 1:1 &F £42 2 so-
xhiet& A A 358 F AAZAA® A 2 550
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Table 2. Body weigh gain, food intake and feed effeciency ratio

Normotensive rats

Hypertensive rats

Variables

NTR"+rMg(9)? NTR-+mMg(9) NTR+mMg+str(7)

SHR+rMg(7) SHR+hMg(9)

Body weigh gain(g/day)| 157+ 0.16%% 151+0.10
Food intake(g/day) 14.70+ 0.35 14.01+ 045
Feed efficiency ratio 011+ 001 0.11£0.00

1.29+ 0.08 040+ 0.03%% 038+ 0.09
1347+ 0.53 12.38+0.17 12.65+0.18
0.10+ 0.00 0.03+0.00 0.03+0.00

Y NTR+rMg : Normotensive rat, regular magnesium
NTR+mMg 5 Normotensive rat, marginal magnesium

NTR+mMg+str ; Normotensive rat, marginal magnesium with stress
SHR+rMg 5 Spontaneously hypertensive rat, regular magnesium
SHR+hMg ; Spontaneously hypertensive rat, high magnesium

? Number of animals
¥ Mean+ SE.

9NS. ;5 Not significantly different at a=0.05 level by Tukey test among groups.
9 NS. s Not significantly different at a=0.05 level by Student’s t-test between groups.
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Table 3. Systolic blood pressure of normotensive and hypertensive rats teated with magnesium(mmHg)

Experimental Normotensive rats Hypertensive rats
period (weeks) NTR+rMg NTR+mMg  NTR+mMg+str | SHR+rMg SHR+hMg
0 1255+ 4.7 117.0+ 4.1 1230+ 6.2 1478+ 37 1447+ 6.1
3 129.8+ 32 1275+ 46 127.7£ 49 1483+ 19 1542+ 45
5 126.3+ 2.7 1287+ 56 134.7£ 45 156.8+ 3.0 1530+ 39
7 1284+6.2 130.0+ 38 138.0+ 36 1770+ 159 1640+ 13"
9 126.2+ 28" 1320+ 33* 137.7+ 33 176.3+ 1.0¢ 163.7+ 24"
11 1255+ 2.8° 1344+ 49" 141.0+ 3.7 1725+ 2.7 165.3+ 1.9°
Y Meanz+ SE.

? Values in the same row not sharing a common superscript are significantly different at 6=005 level by
Tukey test among groups.

? Values in the same row not sharing a common superscript are significantly different at a=0.05 level by
Student’s t-test between groups.

Table 4. Mg and Ca contents in femur, cardiac muscle, plasma and RBC

Normotensive rats Hypertensive rats
Variables NTR+rMg NTR+mMg NTR+mMg+str| SHR+rMg SHR+hMg
Femur
(mg/wet weight g)
Mg 2.15+ 0.8V 183+ 0.07° 1.81+0.04° 231+ 009 252+ 0.10
Ca 166.95+ 847" 189.70+ 2.60° 191.88+ 8.87 166.50+ 4.68 166.24+ 4.60
Cardiac muscle
(ug/wet weight g)
Mg 205.95+ 3.80 197.62+ 5.80 195.54+ 6.52 20323+ 3.90 20943+ 5.08
Ca 53.32+ 2,52 56.20+ 4.05 56.14+ 3.68 69.69+ 2.95° 55.74+ 3.34°
Plasma
(ppm)
Mg 2167+ 0.75° 1553+ 0.63° 14.90+0.81° 20.86+ 0.68 2131+ 0.72
Ca 8874+ 1.74° 89.70+ 1.50° 96.06+ 1.96° 90.15+ 3.25 9152+ 223
RBC
(ppm)
Mg 2896+ 0.97* 21.32+1.33 20.73+ 1.90° 3232+ 1.05 3899+ 337
Ca 2251+ 165 3327+ 327 31.56+ 3.86° 3549+ 2.75* 2912+ 1.17°
¥ Mean+ SE.

? Values in the same row not sharing a common superscript are significantly different at a=0.05 level
by Tukey test among groups.

# Values in the same row not sharing a common superscript are significantly different at @ =0.05 level
by Student’s t-test between groups.
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&
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o,
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79 vladlg L stressol Al mMgE
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Table 5. Na, K and aldosterone contents in plasma

e Fof vd) foFoz e gs
Y 43259 vavi4S mMgel 93 @

4 dEE, 4324, JE7Y 2eEF

AY 19 A4 8449 29 HEE ZEL st
ress?l A Q1o mMgs HAE FLo 3L
(NTR+rMg#)ol uld] frojdozg & g& B4R
on AR89 Z2E5EFE Ao vtag FF
% stress?] T2 F4FA o7t ARG A
#2 mMg% stressE 74 2 T(NTR+rMg+
strz)o] g T viE fFez g2 @g
2 stressol 42 84, dwe S/ #EHAL
HY L BF T2 stresso] Aol mMgE AT
FEo] 4T vFH FoHor g2 FEE E
%ot (Table 4).

A 29 LA HolMe Aol vtavlE
FZol v dEE 2 893 2HEFE 79
HQ AolE Holx Fotout AFITKI AP
Z#-& hMgs AFE Tol ZFT(STR+Mgd)
HE froFog ve e By

5 839 YEF, Z% £ Aldosterone 3%
48712 ¢ F4 LAY 1¥AAY ¥R

Normotensive rats Hypertensive rats
Variables NTR+rMg NTR+mMg NTR+mMg+str | SHR+rMg SHR+hMg
Na(mEq/¢ ) 14565+ 1.16" 146.06+ 166  148.20+ 1.84 150.63+ 0822  146.26+ 2.09"
K(mEg/¢ ) 582+ 0.25 5.66+0.13 566+ 0.20 542+ .18 559+ 0.18
Aldosterone(ng/d¢)  19.81+ 1.80 22.86+ 2.80 1609+ 1.17 2399+ 189 1668+ 115°
Y Mean+ SE.

2 Values in the same row not sharing a common superscript are significantly different at a=0.05 leve! by

Student’s t-test between groups.
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Foe §9489 £ FFFA(47Z r=-051; p<
0.05), r=-0.56 ; p<0.025)& Kol o]& 9] u1y
Fol #%7) €4 FH3A ¢de A& BdF
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747t 2o A Eetel Mg e dF%E 71AA
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