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Abstract

This experiment was undertaken to investigate the effect of caluium and magnesium
on the lipid and mineral composition of serum and tissues in cholesterol-fed rats. GOT
of serum was significantly decreased in normal Ca and high Mg supplemented group.
Serum cholesterol level was significantly decreased in high Mg supplemented group,
whereas that of low Mg supplemented group was significantly increased. Content of total
lipid in liver were significantly decreased by supplementation with high calcium of
magnesium. However, the content of cholesterolwasnot affected by supplementation with
high calcim and that of low Mg supplemented group was significantly increased. In fatty
acid composition of liver, he the order of fatty acid content is as following; oleic acid
(18:1), stearic acid(18:0), and palmitic acid(16:0). Levels of Ca, Mg, K and Cu in liver
were significantly affected by dietary calcium and magnesium levels. The Mg level of
kidney was decreased but Cu level was elevated in cholesterol supplemented group. Levels
of Ca, Mg, and Zn in serum were significantly elevated by supplementation with high
calcium or magnesium.
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Table 1. Composition of experimental diets (%)
Ingredients Diets 1 (\y [ (CNN) M(CHN)  IV(CLM) V (CNH) VI(CNL)
Casein 2000 20.00 20.00 2000 20.00 2000
DL-Methionine 0.30 0.30 0.30 0.30 0.30 0.30
Sucrose 15.00 15.00 15.00 15.00 15.00 15.00
Cellulose 500 5.00 5.00 5.00 5.00 5.00
Lanoline oil 5.00 5.00 5.00 5.00 5.00 500
Vitarnin mix.® 1.00 1.00 1.00 1.00 1.00 100
Choline chloride 0.20 0.20 0.20 020 0.20 0.20
Cholesterol 1.00 1.00 1.00 1.00 1.00
Salt mix*® 2.229 2,229 2.229 2.229 2229 2229
CaCo, 1.193 1.193 1193 1193 0.024 1.193
MgO 0.078 0.078 0.078 0.078 0.078 0.078
Comn starch 50.00 49.00 49.00 50.169 48.298 49.0776
Total 100.00 100.00 100.00 100.00 100.00 10000

*» T(NN) :Basal group
[I (CNN) : Basal 4+ Cholesterol 1% (CHN) : Basal + Cholesterol 1% + High Ca Normal Mg
IV(CLN) : Basal + Cholesterol 1% + Low Ca Normal Mg
V(CNH) : Basal + Cholesterol 1% + Normal Ca High Mg
VI(CNL) : Basal + Cholesterol 1% 4+ Normal Ca Low Mg
* Vitamin mix, (& /kg of diet)® according to AIN-76 Vitamin mix : thiamin-HCI 0.6, riboflavin 0.6, pyridoxine-
HCl 07, nicotinic acid 3.0, Ca-panthothenate 16, folic acid 0.2, biotin .02, cyanocobalamin 0.001, retinyl acetate
0.8, di-tocopherol 3.8, 7-dehydrocholesterol 0.0025, menadione 0.005

@ Salt mix.(& /kg of diet) ; KH,PO, 500, NaCO, 491, NaCl 74, K,SO, 52, MnCo, 35, FeCHOr - XH,0 6.0, KIO,,
10mg, Na,SeO, - 5H,O 10mg, KCr(S0,), - 12H,0 550mg, ZnCO; 1.6, CuCO; 0.3.
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Table 2. Flame analytical conditions for Ca, Mg, Na, K, Zn, Cu, and Fe in Liver and Kidney (%)
A.A Method Wave Slit Character Sensitivity Linear
Number Length Width Cone Check To S, S, S
(nm) (nm) (mg/ 1) (mg/ 1) (mg/ 1)
Ca 201 4227 0.7 0.092 40 50 1 3 5
Mg 121 2852 0.7 0.0078 0.30 0.50 0.3 0.5 1.00
Na 111 589.0 0.2 0.012 0.50 1.0 05 1.00 200
K 19.3 4044 0.7 7.8 350.0 600.0 100
Zn 301 2139 07 0.018 1.0 1.0 1 5
Cu 291 3248 0.7 0.077 40 5.0 1 5
Fe 261 248.3 0.2 0.10 5.0 5.0 1 5
Table 3. Flame analytical conditions for Ca, Mg, Na, K, Zn, Cu, and Fe in Serum
A A Method Wave Slit Character Sensitivity Linear
Number Length Width Cone Check To S, S, S
(nm) (nm) (mg/ 1) (mg/ 1) (mg/ 1)
Ca 201 4227 0.7 0.092 40 5.0 1 3 5
Mg 121 202.6 0.7 0.19 9.0 100 0.1 0.3 05
Na 111 3302 0.7 1.7 80.0 20 30 50
K 19.3 4044 0.7 7.8 350.0 600.0 1 5 10
Cu 292 3274 0.7 0.17 8.0 5.0 1 3 5
Zn 302 307.6 0.7 79.0 3500.0 0.5 1 2
Fe 261 248.3 0.2 0.10 5.0 5.0 1 3 5
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Table 4. Activity of GOT and GPT in serum (unit / mg)™
Group GOT GPT
T (NN) 56.8 4 5.84b04* 290+ 141
I {CNN) 5944 4.03% 388+ 4.35
M (CHN) 67.2+12.89° 38.0+11.15
V (CLN) 540+ 2762 320+ 590
V (CNH) 440+ 4.94° 310+ 892
V1 (CNL) 5044 9.48%¢ 3244 531

*1 : Mean+£SD. for 5 rats

*2 : Significances as éxpressed with superscripts were tested separately for separate columns (p<<0.05)

Table 5. Values of hematocrit and contents of cholesterol in serum

Group Homatocrit (% )* Cholesterol(mg / 100m! )™
I (NN) 4392+ 066 274644 27928
I (CNN) 4718+ 227 561.334+132.32°
I (CHN) 4042+ 157 287384+ 63208
W (CLN) 4448+ 6.19 594.75+116.56°
V (CNH) 50.60£11.03 25733+ 29.24°
VI (CNL) 42044+ 1.01 543.084+ 43.13°

*1 : Mean4-S.D. for 5 rats

*2 @ Significances as expressed with superscripts were tested separately for separate columns (p<0.05)

Table 6. Contents of total lipid and cholesterol in liver

Group Total lipid(mg / 8 )* Cholesterol(mg / wet liver 18 )
I (NN) 757+ 7.06%2 25140482
I (CNN) 98.78£23.30¢ 4.374058°
I (CHN) 5496+ 6.37* 2.3840.64%
IV (CLN) 84.76411.59v 22640112
V (CNH) 57.34+11.93 2214067
VI (CNL) 87.94+14.63 4.9240.86°

*1 : Mean+SD, for 5 rats

*2 - Significances as expressed with superscripts were tested separately for separate columns (p<0.05)
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Table 7. Fatty acids composition of crude lipid in liver (%)
FF
12:0 14:0 16:0 16:1 18:0 18:1 18:2 20 : 4
Group

T (NN) 208+119** 0771013 17744045 36940478  2358+298% 32544254 1451188 T7.11+027°
I (CNN) 2324151*°  0.84+0.24 16084442 5484148 113844028 43964561  1219+1.90°% 31541447
Il (CHN) 282+151*  0.794013 19504157 22041000 254444000 35284476  1173+1.76%. 2044066
IV (CLN) 1584056®  0.68+0.08 15234149 3464049 214441848 40864380  14.89+175° 3554150
V (CNH) 4838+071®>  121+0.79 18584114 37040508 18604524 33124780  1378+234% 195+£097°
VI (CNL) 2924150°  054£0.15 17804087  550+170°  21.744547% 38084238  10.18+166" 3.39£0.75°

*1 : Mean+5.D. for 5 rats

*2 : Significances as expressed with superscripts were tested separately for separate columns (p<0.05)

Table 8. Contents of Ca, Mg, Na, K, Cu, Zn, and Fe in liver (mg /1008 of fresh liver)®
Group Ca Mg Na K Cu Zn Fe
I (NN) 16224847%% 2380+£4.34*  4898+4.27 303.89+34.20%¢  (.714£0.04%F 31640542  743+£1.386%
T (CNN) 15244398®  1838+151* 55371509 312.954+17.44%¢  0.87£0.15* 46540.27%¢  7.00+1.93%*

Il (CHN) 3219+13.01° 2684+272°  56.046.91 339.10430.16°  0.78+0.17 557+117¢  3.90+£044°
IV (CLN) 18.02+800*® 1578+081*  53.77+418 305.23414.13%¢  0.68+0.04* 543+1.89* 11.91+256°
V (CNH) 241414957  27.61+£357° 53431599 321.8842834  0.7710.09% 4504£0.98™ 836+3.35 *
VI (CNL) 6084293* 19264368  50.05+£1804  279.824562° 0.5940.11% 376£0.89% 7.2743.23®

*1 : Mean+S.D. for 5 rats
*2 : Significances as expressed with superscripts were tested separately for separate columns (p<0.05)




Vol. 17, No. 2 (1988)

7o ol Cast Mg Fwol wet S
cholesterol&3Fo] ZHAE 11, CU": Z}LH cholesterol &
2E @F4hs J 3= monooxydase™ ] Aol

o3l Aoz wFol Ca®t Mge e ol
Y %}H g}_] ZoZH 14%F cholesterolFHE-S

2719 9]
" -‘%ﬁ—s}‘a 3%

Foz fwy
A wehm ATEoeA ASHA 2
Qolyy, ol AYFE ssw A, WE 2
S0

2o=0) A LA hemeo] H&E o] Fes} biliver-
din o2 @} wihd CadgA 4% Fedl &
7} ZrEe Reg Algdrh

g3 shndgol B9 WA 2AF A2 2 Ao A 9

=2
o
=2

N

N

to

rir

P

o
&
o=
)
oo
o

re
4
X,
#n
o,
i
=
e
=
0
w 10
= o
L
i
it
o,
rZ

dEFO RV g

Table 10014 2 vike} #Zo] Ca 2 Mg#He)
7b2el M, VoM 845 Cad Mgdhdol
A=Ak ool Yol Ca®} Mgol F&#&
Ca ¥ Mgl ol H3S mAE Ao
=3

3l¥  Yoshinors} Motonori?= MgZ A
Caz} Fol8tA wobd ubwdl Mggtabe fofstn) v
b paglon], McAleeseo} Forbes™ = Aj7}ek
oA MghZo] MCa¥Zy #AYSE H1ded,

2]

il

3

o

e ofN ofy

2

&1 %
=

[eX

MEE| 271d gE B AgEAee AR Fsdth E3F cholesterol
Table 914 A& Mgd#z Ve 2% AF 1% A7k 029 4% 92 Znadde AW Cu
% Ca @ Naol gFo] F7HHUT 9] o]4- 88 moiFE Aoz d3H 0 2= hyper-
o)== A EAe) Mgatako] ZolEo] wel Al cholesterolemia 7} deojue Aoz Azdc. F
Hom AEelAe] Na @ Ca #%F4el S7hetal  AuelA Curt 249" of FFake] {4 7t
Table 9. Contents of Ca, Mg, Na, K, Cu, Zn, and Fe in Kidney (mg /1008 of fresh liver)”
Group Ca Mg Na K Cu Zn Fe
1 (NN) 22154 7.80®% 27.04+9.30° 112544981 237.66+£1943 045004 7.79:£2.37 3374034
I (CNN) 1277+ 631* 10324619 1059 +7.16* 237.21£1855  0.67+0.19° 4.94£0.55 499+1.26
M (CHN) 324241444 19134269%  103.024£7.722  236.00+£11.36 0.5640.13% 8.63+3.54 2834042
IV (CLN) 310 +1087% 15924265 10346+4.13*  253.03£17.01 0404004 6.2243.55 53141.32
V (CNH) 21344 7.02% 172045229  1084£524% 24525+ 6.89% 0.58+0.12* 6.19+1.18 438+1.7
VI (CNL) 47.864:19.38 7.21+2.97% 120684663  217.2742047  0.99£0.13° 5474265 509+1.76

*1 : Mean+S.D. for 5 rats

*2 : Significances as expressed with superscripts were tested separately for separate columns (p<0.05)

Table 10. Contents of Ca, Mg, Na, K, Cu, Zn, and Fe in Serum

(mg / 100ml )™

Group Ca Mg Na K Cu Zn Fe
1 (NN) 1284+3.11¢¢ 2.3640.30¢ 380.6+5243¢ 267 +6.57° 0.1640.05 0.58+0.12%¢ 0.48+0.04°
II (CNN) 6.06£1.67 1.1240.31%° 195.2433.04® 1638412942 0.18+0.07 0.3440.10* 0.36+0.10
M (CHN) 144£L71¢ 1.5840.39>¢ 265.4+96.88%  23.63+6.79%  0.18£0.04 0.74£0.16° 0.50+0.13°
IV (CLN) 714188 2024034 ¢ 311243938 1954+314%* 014005 0.4240.04%° 0.46£0.05
V (CNH) 13.1443.28° 3.0640.34° 323.84£49.82¢  24.4+206> 0.1 £0.00 0.74£0.15° 0.78£0.35°
VI (CNL) 10844124* 1064022 2014425220 21184£1.95%¢ 01 £0.06 0.4040.06° 0.324£0.04%

*1 : Mean+S.D. for 5 rats

*0« Significances as expressed with superscripts were tested separately for separate columns (p<0.05)
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