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Effects of Dietary Protein and Magnesium Levels on Serum Lipid Contents and
Enzyme Activities in Rats
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ABSTRACT

To study the effects of dietary protein and magnesium levels on serum lipid contents and
enzyme acftivities, male Sprague-Dawley rats were divided into six groups. Six grpups of animals
were fed six experimental diets different with protein(8% and 20%) and magnesium levels
(Mg-free, 400 mg/kg diet and 800 mg/kg diet). The serum lipid contents and enzyme activities
of rats fed different dietary protein and magnesium levels were examined. Serum triglyceride
contents was significantly decreased as the dictary magnesium level was increased . Serum
phospholipid contents was significantly higher in magnesium deficient group than those in
the other groups. Serum alkaline phosphatase activity was significantly decreased in magnesium
deficient group compared with other groups, but serum glutamic oxaloacetic transaminase and
glutamic pyruvic transaminase activities was significantly increased in magnesium deficient
group than other groups. In conclusion, serum triglyceride contents in low protein level was

remarkably decreased as the dietary magnesium level was increased.

KEY WORDS : dietary protein * magnesium * serum lipid contents.
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1. dEEE2 Am
AREZL FF o] T 210g E= Sprague-Da-
wleydl 43 A2 2 AFLdA 2F anAA
$e A 7~8F ® AR olf ¥ ¥
FGAAR)E A F AFAFH 15U T co-
ntrol diet(protein 20% +Mg 400 mg/kg die)) 2.2
HeA7 ¥ FE9 AFo o} AT HE A
Fo] H)2HAE sulE]Y 6722 o] 853
AYsact B8 4949 AEERUL BE 2412
T, F% 55~60% & T4 FANALH, HLS 12
A)ZH08 : 00—20: 00)S F7|2 AFZ2E HUL
o, 2& 24 SFFE WY FA93AT BE A
29 & AF FHANFSY 484 A8E EE
N7Ee 27128 29-& BRG] At Aol
M & F 0.4% EDTA(Ethylene Diamine Tetra Acetic
add) -gefel 2447t §¢t Fzieht Ad F 2%
za4z ol AF F JdzvidA F718 &
A3 AAG g ARSI

2. HEES=2 40|

B A A8 d4ole] FAME S Table

F
h:)

Fgo e JAYa

19} o] WA
AY o) BraE FYo2E Cormstarch(n]
4 Co), AWrF L& Comn oil(FWHZF Co), &
WA F92 Casein(Junsei Co)2 AHE-8gow,
DL-Methionine2 S$igma Co. A3, Choline ch-
loide= Junsei Co. AEFL Al&slgzn ZFU)da
e R SEA%E LA ARE 150
o Az Azstel ¥F HesEA FIRAG
Sl AL Casein® B 8%9} 20% F7HA £ES
Ag-stgen), £7183F vwiadES Magnesium
oxide(Junsei Co. Japan) el 2 37} =& 5 Mg-

free, 8T % FZ(400 mg/kg diet), Q7] 2u)

Table 1. Formulation of magnesium-deficient diet

(g/kg diet)
Ingredients 8% protein 20% protein
Casen 80 200
DL-Methionine k] 3
Cornstarch 770 650
Fiber®* 50 50
Com oil 50 50
AIN-mineral mixture®* 35 35
(omiting Mg**)

AIN-vitamin mixturc*** 10 10
Choline chloride 2 2
Mg % Varicd Varied

*Cellulose : Sigma Co., LTD. U.S.A

**Mineral mixture(g/kg) © Calcium Jactate, 500 ; so-
diumn chloride, 43 5 sodium dihydrogen phosphate,
31 ; potassium citrate, 220 ; potassium sulfate,
52 ; manganous carbonare, 3.5 3 {effic citrate, 6.
03 zinc carbonate, 1.6 ; cupric sulfare, 0.3 ;- po-
mssium iodare, 0.01 5 sodium sclenite, 0.01 5 ch-
romium potassium sulfate, 0.55.

***Vitamin mixture(/kg) : Thiamin HCI, 600 mg ;
riboflavin, 600 mg : pyridoxine, 700 mg ; nicoti-
nic acid, 3g: D-calcium pantothenate, i.6 g5
folic acid, 200 mg ; D-biodn, 20 mg; cyanoco-
balamine, 1 mg; vitamin A,400,0001U ; dl-al-
pha tocopheryl acetate, 5000 IU : cholecalciferol
(vitamin D), 2.5mg; menaquinone, 5.0 mg

*#4% The magnesium oxide was added to reach the
level of 400 mg, 800 mg magnesium/kg dier which
represents medium level, high level, respectively.
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&3l BAstgrl. @AF HDL-SY 26 E #F
£ HDL-Z#H2HE 53§ Kit A4(ER
AEHo|BULE, FEB(F)NE AEse] B4
s90, 845 AA% B 2He 9AA 294
Kit A9 (FL-E(OM), FEE ())& AH8atd 2
4355t

(2) €447 5484 &4

= alkaline phosphatase(ALP)E' Kind-King
method'® 2, Glutamic Oxaloacetic Transarninase
(GOT) 2 Glutamic Pyruvic Transaminase(GPT)+=
Reitman-Frankel method!¥2 z}z} 24319}

(A% uua gw vy
: £ Biurct method'®¥2 =
1l 33 248 Brom aesol
green method 92 %Zé AUk F2EAL Fu
Aol FRAE W Fom st YHF TFW

Table 2. Feed intake, body weight gain and feed/gain of rats fed diets with different levels of protein and

Mg')
Dictary Group Feed intake Weighr gain Feed/gain
Protein Mg level
level( %) (mg/kg diet) g/day g/day/100g BW* g/day g/g wt. gain
8 21.26% 0.8392) 6.8+ 0.252 1.89X 0.16* 12.14+0.18%
8 400 23,774 0.44% 6.07%0.157 5.05£0.14¢ 7.83%0.09°
8 800 22.95+ 0.94¢ 6.24% 0.15% 2.65+ 0274 8.96+ 0.29%
20 — 23.31% 0.30% 5.45+ 0.28¢ 8.64£0.170 6.54+0.10°
20 400 25.63: 0.25° 5.41%+0.114 3.86+ 0.20° 6.44£0.18°
20 800 24.68 % 0.56* 5.80%+ 0.27¢ 3621 0.19° 7.09+ 0.08¢
Significance P<20.05 P<0.05 P<20.05 P<0.05
ANOVA A(Protein) P<0.001 P<Z0.001 P<C0.001 P<70.001
terms B(Mg) P<0.001 P<C0.001 P<C0.001 P<C0.001
A%*B P<0,001 P<0.01 P<Z0.001 P<{0.001

1) Mecant $.D.(n=8)
2) Values with different superscripts within the same column are significantly different at P<Z0.05
*B.W . Body Weight
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Table 3. Serum triglyceride, total cholesterol, HDL-cholesterol, HDL-cholesterol/total cholesterol and phos-
pholipid contents of rats fed diets with different levels of protein and Mgh

Dietary Grou Triglyceride Total-chol. HDL-chol. HDL-cholesterol Phospholipid
Protein Mg level /total cholesterol

level(%) (mg/kg diet) mg/dl mg/dl mg/dl ratio mg/dl

3 — 150,67+ 11,462 86.01% 7.28 34.23%3.21 0.40+ 0.03> 153.63+ 9.092

8 400 106.47+27.14> 76,581 10.50 33.65+2.92 0.45+ 0.05% 128.71+ 18,755

8 800 83.57£ 14.31¢  78.98+ 8.17 36.90+ 3.65 0.48+ 0.05 130.00+ 6.98b¢

20 - 91.50+ 15.89b¢ 7921+ 13.03 3%.81% 5.23 0.48+ 0.06% 187.00+ 10.70P

20 400 79.39+ 13.30° 77.44% 8.55 34.04%5.70 0.44% 0.06%0 125.004 8.94

20 800 82.98+ 12.37° 77.08%+ 8.61 37.0514.19 0.48% 0.06% 116.71%+ 4.394
Significance P<0.05 N.§% N.S. P<{0.05 P<0.05
ANOVA  A(Protein) P<C0.001 N.S. N.S. N.S. P<Z0.001
terms B(Mg) P<20.001 N.S. N.S. P<0.05 P<20.001

A*B P<0.001 N.S N.S. N.S. N.S.

1) Meant 8.D.(n=8)
2) Values with different superscripts within the same
3) Not significant ar P<0.05

ol F FFo] 0mg, 400 mg, 800mge 2 F-7}
g fodtA Lo il 20%FES
FEE wAAE vtavs FEd B2 Jole
gt vlavls £E0] F9T o 29 T
FEd wE ¥4F5 F4AT ¥Fe vl
FF0| Ztz} 0mg, 400mgd o) G A FFFEo
8% A 20% 2 F7lgtel] wel fejdos i
ggow mladlg FEo] 800mgd He @A
FEd ME ol UTH

YA % HDL-Z2HZ/EFEd2HE H&d
deid FFo] 8% A viadlg $Ee] 400mg,
300 mgell ¥)3 0mgTe] b3 wkew FAdg
ol pEdA] @ d Feeidd v 4%
gt @43 AAA FFE P 8%} 20%
FEA A ZF viavlE &0 400 mg, 800 mgi
o] Omgwrel ®|3 ZAHeH wadlg FE0]
Zkz} 0mg, 800 mg o] A4 G H 4o 8% Kt
20% T0) wWokal, 400 mgFME v

LTI A

o HT
Fo ©E Zoli= UUTH GueuxF'Ve T A 20
% EAN clade 2RHelE sU7 AP
A FF SN {3 SY2HE FE
=g vlE FrlEgien, HDL-Z@AHE2
Zastg vtz sH¢ 1, Luthringer$20-e oA o

column are significantly different ar P<0.05

WA 20% A wdEs 2Pelg 47 2
4% 10577 £ +& gL ¥8 3F F
AL FEH 250 FoEA FUtHAGR
51T Rayssiguiers® 2 @wd 207 F3dA
1ZAE FH98 FHe AdirlelM e mlav#
Z9ETNE 2 27 vaveg 2¥e] dE=gd
H93 g34F SRS 8 Fd2HE §Fol
Z st avta stgich Tongyaigehe @¥d 20%
FEo A 8zt vtavlE AYelE: & w2 o
2T v& 3F FAAYY ANETFE H
o8t FrtEGe FHAHEFRFL FoE
Zol7b gk dg.er, FosytheSWe ¥yax
ZH 2 E FE2 FFE @AY SR o
g2t d F AthT Basig e B Agda 2
FEo] 8% welx EAF FAHA GG vl
g 70 HEes TUHUEL B 202294
Zrol7t gldEd ole AEIItE 29 9y
atolo 4 2= Aeolzt AztHch
3. &S Alkaline Phosphatase(ALP), Glutamic

Oxaloacetic Transaminase(GOT) % Glutamic

Pyruvic Transaminase(GPT) Activities

gl A nladlge =22 g FFH
9 FAHF ALP, GOT, GPTe] FAFHL =A%
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Table 4. Scrum alkaline phosphatasc(ALP), glutamic oxaloacetic transaminase(GOT) and glutamic pyruvic
transaminase(GPT) activitics of rats fed diets with different levels of protein and Mg

Dictary Group ALP GOT GPT
Protein level(%) Mg level(mg/kg dict) mU/ml IU/ml 1U/ml
8 — 11,99+ 1.972) 89.87+ 6.07% 2976+ 2.71*
8 400 19.68+ 1.18% 61.23+ 4.82° 14.41+2.08°
8 800 21.66+ 2.69* 66.77+ 7.80b¢ 17.11£2,01b¢
20 — 14.07+ 2.43¢ 71.85+% 5.10° 17.851 2.575¢
20 400 17.80+2.37° 66.15+ 7.09b¢ 17,57 5.187
20 800 20.97% 1.212 67.911+ 6,075 14.83+ 2.92b¢
Significance P<0.05 P<0.05 P<0.05
ANOVA A(Protein) P<0.01 P<0.01 P<0.05
terms B(Mg) P<C0.001 P<0.001 P<20.001
A*B P<0.05 P<0.001 P<0.001

1) Meant $.D.(n=8)

2) Values with different superscripts within the same column are significandy different ac P<{0.05

Table 5. Serum total protein, albumin contents and albumin/globulin ratio of rats fed diets with different

levels of protein and Mg!

Dictary Group Total protein Albumin Albumin/globulin
Protcin level(%) Mg level(mg/kg diet) g/dl g/dl rago
8 - 4.69: 0.24%9 299+ 0.15 1.81+0.323
8 400 525+ 0,312 312+ 0.13 1.48+0.18"
8 800 5.11+0.19* 3,094 0.13 1.54+0.17°
20 - 5.18%0.22% 2.96+ 0.11 1.87£0.15%
20 400 521+£0.28* 3,064 0.12 1.44+0.18P
20 800 531X 0.15% 5071 0.17 1.39+0.16°
Significance P<0.05 N.§.® P<0.05
ANOVA A(Protein) P<0.01 N.S. P<{0.,001
termms B(Mp) P<0.001 P<0.05 N.S.
A%*B P<0.05 N.S. P<0.05

1) Meant $.D.(n=8)

2) Values with different superscripts within the same column are significandy different at P<{0.05

3) Not significant at P<(0.05
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