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ABSTRACT

The study was designed to observe the effect of dietary calcium and fats on plasma cho-
lesterol level, hepatic microsomal fluidity and HMG-CoA reductase activity as well as the
excretion of fecal bile acids and neutral sterols in 1,2-dimethylhydrazine(DMH)-treated rats.
Male Sprague Dawley rats, at 7 weeks of age, were divided into 2 groups, 0.3% and 1.0% Ca
levels and each group again subdivided into 2 groups of corn oil and perilla oil. Each rat was
intramuscularly infused with DMH for 6 weeks to give total dose of 180mg/kg body weight
and also fed experimental diet containing 15%(w/w) different fat and Ca(0.3% or 1.0%) for 20
weeks. High dietary calcium(1.0%) did not significantly influence on plasma cholesterol as well
as hepatic microsomal fluidity and HMG CoA reductase activity, but significantly reduced the
excretion of total bile acid per gram of feces and increased the excretion of total neutral sterol.
However, high dietary Ca reduced the excretion of secondary bile acid(deoxycholic and litho-
cholic acids) which was known as promotor for colon cancer. Perilla oil rich in n-3 a-linolenic
acid significantly decreased plasma cholesterol by increasing hepatic microsomal fluidity
compared with corn oil, but did not influence on HMG CoA reductase activity. Perilla oil did
not influence on fecal excretion of total and primary bile acids, but reduced the excretion of
secondary bile acids. Therefore, it could be recommended to consume more fish product and
food rich in calcium and use more perilla oil in meal preparation to prevent from coronary
heart disease and colon cancer especially when high fat diet has been practiced. (Korean J
Nutrition 31(9) : 1394~1403, 1998)
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TYPARZ TF7 AHSF Sprague Dawley®: 3
A 100 wt=lE AFo wet Gy 93 47 R
vroint, shahy ek oz A2)d FE 4o] AjHhe
5o wel 324 272 & 844718 (corn oil,
CO)3t E71&(perilla oil, PO)TLE Wrx, T
Cagtgol wet 4248 273(0.3% 1.0% +5)e2
170} Table 161419} o] 47 (low Ca-CO, low Ca-
PO, high Ca-CO, high Ca-PO)2.2 743 284
olZ 2055t AMSEIAT.
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%, Ao) 15%(F 2% 30%)2 FAHUILH n6
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L3 0m it 24L& Table 29149 2t} Ca2
mineral mixture®] FENZ F-Alo vl o]
A8 s, 1 olele) dgole] ddA AL A
BaoMel 2 S¥cHTable 3). @bl 1. 2-
dimethylhydrazine(DMH)(99%, Aldrich Chemi-
cal Co. Milwakee, Wis)& A B uPe|rxel 74 X
gate & 180mg/kgs <& FABIA
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thyl etherZ "l AlZ]l F A& AH3AT. 4o A
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Table 1. Experimental design

Dietary groups Dietary oil Calcium level
Low Ca-CO Corn oil 0.3%
High Ca-CO Corn oil 1.0%
Low Ca-PO Perilla oil 0.3%
High Ca-PO Perilla oil 1.0%

All rats were intramuscularly injected with DMH for 6
weeks to give total dose of 180mg/kg body weight.

Table 2. Fatty acid composition of dietary groups

Fatty acids Corn oil Perilla oil
C16:0 10.83 6.08
C18:0 2.01 1.98
c18:1 27.45 15.5
C18:2 58.07 14.3
C18:3 1.64 62.1

X PUPA 59.71 76.4
n-3/n-6 0.03 4.34

Expressed as % distribution of fatty acid methyl esters
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Table 3. Composition of diets

Dietary groups

Ingredients(g) Low Low High High
Ca-CO Ca-PO Ca-CO Ca-PO
Corn starch 54.0 54.0 54.0 54.0
Casein 220 22.0 22.0 220
Corn oil 15.0 - 15.0 -
Perilla oil - 15.0 - 15.0
o-Cellulose 3.5 35 35 3.5
DL-Methionine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Vitamin mix" 1.0 1.0 1.0 1.0
Mineral mix” 4.0 4.0 4.0 4.0
CaHPO, - — 1.3 1.3

1) AIN-76 vitamin mix(modified without vitamin E and
vitamin A) ; g/kg of mix : thiamine HCl 0.6, ribofla-
vin 0.6, pyridoxine HCl 0.7, nicotinic acid 3, D-cal-
cium pantothenate 1.6, folic acid 0.2, D-biotin pre-
mix(1%) 2, cyanocobalamin(0.1%) 1, cholecalciferol
(4,000,000 I1Ufg) 0.25, menagquinone 0.05, sucrose
990. Vitamin A and E were provided at the levels of
4800 and 180 1U/kg diet.

AIN-76 mineral mix : gkg of mix : CaHPO, 500,
NaCl 74, K3H607H20 220, K1504 52, MgO 24,
MnCO:; 3.5, FeCeHsO; 6, ZnCO; 1.6, CuCO; 0.3, Na,
SeO;5H,O 0.01, KIO; 0.01, CrK(50.).12H,0 0.55,
Sucrose(finely powdered) 118.03

2
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7+22)9] cholesterol® TG $FE 2 Ca FEMA
v wate] Bk o POol 9J3iM o wr)E et
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Table 4. Effect of dietary oils and Ca level on plasma and hepatic cholesterol and triglyceride levels in DMH-treated rats

. Plasma Liver
Dietary groups Cholesterol Triglyceride Cholesterol Triglyceride
mg/d| mg/wet g liver
Low Ca-CO 117.714£3.90° 92.88+2.33 '5.72+0.28° 40.03+2.83°
High Ca-CO 115.06+3.34° 94.96+3.45 5.11+0.29% 37.66+3.63%
Low Ca-PO 67.71+3.67° 86.74+3.19 5.09+0.38% 22.39+1.74°
High Ca-PO 73.19+42.72° 91.42+3.42 4.45+0.19° 27.60+2.23°
P-value
Oil <0.0001 <0.0242 <0.0242 <0.0001
Ca NS NS NS NS
Oil x Ca NS NS NS NS

Values are mean =+ SE, Number of rats=25 for plasma and 10 for liver.
Means sharing common superscript in the same column are not significantly different at p<0.05.

Table 5. Effect of dietary oils and Ca level on hepatic microsomal cholesterol and phospholipid ratio and HMG CoA

reductase in DMH-treated rats

Dietary groups Cholesterol Phospholipid Chol/PL ratio HMG CoA reductase
mg/g liver pmol/mg prot/min

Low Ca-CO 0.286+0.016 2.10+0.155° 0.146+0.108° 19.06+2.30
High Ca-CO 0.269+0.158 2.24+0.099% 0.134+0.051° 25.44+5.61
Low Ca-PO 0.244+0.012 3.52+0.237° 0.076+0.024° 22.70+4.38
High Ca-PO 0.256+0.162 2.85+0.135" 0.096+0.098° 21.54+2.77
P-value

Qil NS <0.0001 <0.0001 NS

Ca NS NS NS NS
Qil x Ca NS NS NS NS

Values are mean=+SE, Number of rats=6- 8

Means sharing common superscripts in the same column are not significantly different at p<0.05.
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PL9] ratio?! chol/PL gl = ggke] giitt. ol9} v}
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Table 62 Mo 2 vl bile acid?] e HE
Aotk Ca & F7HIFAS o A4E5F9 4o
o] CO%} POE HQ FFolA BF Mo total bile
acid®] wjde] fol3hAl ZAsH(p<0.001), 1+
bile acid¥ chenodeoxycholic acide COE HUF
AME st 2o POE 9 Folie v

o}z Zake Rt} £33 cholic acide COE #<l
TME T8 e ou POE HATo e
Fadtd d@{Yde AHE X E B3 23 bi-
le acid®! deoxycholic acid®} lithocholic acidsE A
Wil Aglol 5 high Ca 2lololA #2134 o 3
SF& wjAsHTH(p<0.001). 33 bile acid?! hyo-
deoxycholic acide A%} 4#¢lel high Ca 4o]A]
o] go] sl AtHp<0.001). AojAute] FF o
E gL A E total bile acid WAL Ca & 0.
3% 1.0% TxAA BF AdEFd 0 2o 7} ¢l
Rew, 14 bile acide) WAE Al cholic
acid® low Ca 4JojAlo & POl 2lafA] vjde] of &
%21} high Ca 4Jo]AlolE A9 zlo)7} ANt =3t
chenodeoxycholic acid W= low Ca 2jo]Ald&
POl 98] ¥ ¥9kon high Ca Ale)A|d& f-a4o]
RATh. 22 23 bile acide] HlIAL Ca &k 4
#glo] 2F POl o3iA of wekem (p<0.001), 33}
bile acid ¥j4d-& d@AJo] {iUct Table 72 WOz
vl neutral sterol F%& BAE Aolt). Ca &%
< F7MHE o AW F#@Rle] total neutral st-
erol BjE o] FrlstA on| 53] COE HelFdM e

Table 6. Effect of dietary oils and Ca level on fecal excretion of bile acids in DMH-treated rats

Chenodeoxy Deoxycholic Lithocholic Hyodeoxy Total
Cholic acid cholic acid acid acid cholic acid bile acids
pg/g dry feces mg/g feces
Low Ca-CO 688.6+33.2° 154.24+16.2° 217.1£19.5¢ 317.7+10.3¢ 148.5+15.0° 12.0£0.5¢
High Ca-CO 983.8+64.4% 943+11.7° 713+ 7.3° 107.3+12.2° 338.3+19.6° 8.6+0.8°
Low Ca-PO 1073.2£90.1¢ 1145+13.7° 128.7+£13.4° 247.1+13.8° 185.5+14.6° 11.740.9°
High Ca-PO 855.0+58.8 1078+ 7.67° 539+ 6.3 70.6+13.2°  2452+151° 8.6+0.4
P-value
Qil NS NS <0.001 <0.001 NS <0.001
Ca NS <0.019 <0.001 <0.001 <0.001 <0.001
Oil x Ca <0.001 NS <0.015 NS <0.001 <0.001
Mean SE. Number of rats=5 of pooled samples
Means sharing common superscripts in the same column are not significantly different at p<0.05.
Table 7. Effect of dietary oils and Ca level on fecal neutral sterols in DMH-treated rats
Cholesterol Coprostanol Coprostanone Total
pg/g dry feces mg/g feces
Low Ca-CO 104.7 +21.7° 315.5+67.3° 640.4+146.3° 3.9+0.7*
High Ca-CO 573+ 9.5° 356.7 £35.0° 4201+ 96.6* 7.6%£1.2°
Low Ca-PO 338+ 4.5° 112.6+12.7° 368.3+ 51.0° 3.7+0.6*
High Ca-PO 507+11.4° 202.7£31.0° 3206+ 42.4° 54+1.3"
P-value
Qil <0.010 <0.001 <0.065 NS
Ca NS NS NS <0.016
Oil x Ca <0.028 NS NS NS

Mean SE. Number of rats=5 of pooled samples

Mean sharing common superscripts in the same column are not significantly different at p <0.05.
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Fig. 1. Effect of dietary Ca levels on plasma cholesterol and the ratio Chol/PL in DMH-treated rats. Bars with different al-
phabet were significantly different at p<{0.05. L-Ca : low Ca, H-Ca : high Ca
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Fig. 2. Effect of dietary oils on plasma cholesterol and the ratio Chol/PL in DMH treated rats. Bars with different alphabet
were significantly different at p<0.05. L-Ca : low Ca, H-Ca : high Ca
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Fig. 3. Effect of dietary oils and Ca levels on secondary
bile acids DMH treated rats. Bars with different al-
phabet were significal different(p <0.05). L-Ca:
low Ca, H-Ca: high Ca, DC : deoxycholic acid,
LC : lithocholic acid
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