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ABSTRACT

This study examined the effect of dietary lipids and guar gum on lipid metabolism in
ovariectomized rats. The experimental animals received ovariectomy(OVX). Lipids sources were
divided into 3 groups(soybean oil(SB), beef tallow(BT) and fish cil(FO)) and guar gum was
supplemented to each lipid diet(SBG, BTG, FOG). Experimental dicts were fed to therats for
16 weeks. Serum triglyceride(TG) levels were higher in the BT group and lower in the FO
group as compared to the SB group. Serum total cholesterol(TC) and HDL-C levels were
lower in the FO group as compared to the SB group. Serum LDL-C and phospholipid levels
were lower in the FO group as compared to the SB group. Serum lipids levels were lowered by
guar gum supplement. Serum SFA(saturated fatty acids) contents were not significandy in-
fluenced by dictary lipids and guar gum. Serum MUFA(monounsaturated fatty acids) contents
were the lowest in the SB group. Serum PUFA was the highest in the SB group. Serum PUFA/
SFA was the highest in SB group. Fecal weight was highest in the beef tallow group and lowest
in the fish oil group. Fecal weight was increased by guar gum supplement in all lipid groups.
Total bile acid content in feces was increased by guar gum supplement in the soybean oil and
beef tallow groups. The endothelial cells of the beef tallow group changed from a flat shape to
distorted round and enlarged shapes. The subendothelial layer was the thickest in the beef tallow
group ; the interspace between elastic lamina was widened and clastc lamina was straightened
and partly disrupted. The fish oil group showed more prominent endothelial cells and sub-
endothelial layer. Internal elastic membrane and elastic lamina exhibited regularly wavy shapes.
Guar gum supplement showed positive effects in all lipids groups. Based on the above results, it
is suggested that beef tallow increased serum TG levels and injured the wall of the aorta. On the
other hand, fish oil, which decreased serum lipid levels, has a positive effect on the walls of the
aorta. Guar gum protects the aorta from injury by reducing the serum lipid levels. Therefore, it is
suggested that soybean oil and beef tallow consumed with guar gum is beneficial. (Korean J
Nutrition 30(10) : 1123~1131, 1997)
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Table 1. Composition of experimental diets \\ (g/kg)
SB BT FO SBG BTG FOG
Corn starch 470 470 470 400 400 400
Sucrose 150 150 150 150 150 150
Casein 150 150 150 150 150 150
Methionine 3 3 3 3 3 3
Choline chloride 2 2 2 2 2 2
Beef tallow 50 150 50 50 150 50
Soybean oil 100 100
Fish oil 100 100
Mineral mixture 35 35 35 35 35 35
Vitamin mixture 10 10 10 10 10 10
a-Cellulose 30 30 30 30 30 30
Guar gum 70 70 70

1) Calorie content : SB, BT, FO = 443kcal/g diet
SBG, BTG, FOG = 4.15kcal/g diet
2) SB : soybean oil group, BT : beef tallow group,
SBG : soybean oil + guar gum group,
FOG : fish o0il + guar gum group
e} Qo] A ke A v A 7ol
deiveld Aata gle FEFe] 30% (2ol FAY
% 15%)2 Stk PIge PLAY, g
)| FHEA, oI 28 vl 2. FAAAEE LS
sttt AfAe Yo Ee (X—cellulose(Slgma Co.)
9} guar gum(Sigma Co.)& AHEEIH oM BE 20]
2ol AkshAE 98 a-tocopherol(Sigma Co.)& &
7Fstsict.

2. Mgy

AYEEL 167Uzt A3V T84 12/ 4
2A1A & AAAA . §°—’1’—E— AHslA e & &3
FE% A A9 AgH ] dEdE o lemrt
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Hof] FHAA Edth HE APER 1A FAS
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Table 2. TG, TC, HDL-C, LDL-C, phospholipid concentrations in serum

Grop TG .1C HDL-C LDL-C Phospholipid
{mg/dL) {mg/dL) {mg/dt) (mg/dL) {mg/d)
S8 5769 £ 6.20™* 1320041228  89.96 +15.73" 4790 + 9.69% 246.69 + 19.30°
BT 85.06 +11.94° 145.23 +11.29° 87.06 +14.87° 57.70 + 9.66° 266.03 £ 13.30°
FO 31.73 & 2.33° 68.61 + 411 3454+ 4.81° 38.94 +10.30° 117.86 £ 6.05°
SBG 23.82 + 1.81° 9499 £11.10" 6372+ 839® 2437 £1151® 176.95 +12.08"
BTG 2937 + 1.76° 93.98 + 8.35™ 53.23 41532 3488+ 7.36® 191.44 + 8.23°
FOG 1754+ 2.19° 5220+ 537 3184+ 504" 1685+ 2.21° 115.18 + 8.22°
SF¥ L F L F L L i, F
1} Mean 1 S.E.

2} Values with different superscript are significantly different at o= 0.05 level by Tukey's multiple range test
3) Statistical significance was calcutated at o = 0.05 level by ANACOVA

L : Main effect of dietary lipid

_Table 3. Fatty acid composition in serum

F : Main effect of dietary fiber

{refative weight %)

Group SFA MUFA PUFA PUFA/SFA
SB 4409 + 0517 945 + 054 47.67 + 0.63° 1.08 + 0.02°
BT 4160 + 1.78° 2421 + 1920 34.20 + 0.88> 0.84 £ 0.05™
FO 50.55 + 0.81* 18.13 + 0.84° 31.33 + 0.84° 062 3+ 002¢
SBG 4458 + 0.38% 10.22 + 0.70° 4639 + 0.70° 1.04 + 003*
BTG 40.68 + 2.88° 19.25 + 1.61° 3591 + 1.36% 0.83 + 0.03*
FOG 49.40 + 046 15.23 + 0.51° 38.65 + 4.10° 0.79 + 0.09¢
N NS L L L
1) Mean & S.E. :

2) Values with diffevent superscript are significantly different at o = 0.05 level by Tukey's multiple range test
3} Statistical significance was calcutated at ¢ =0.05 fevel by 2 way ANOVA

NS : not sigaificant L : Main effect of dietary lipids
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Table 4. Weight and total bile acids in feces

W SR =g 5 30(10) - 1123~1131, 199771127

Wet weight Dry weight Total bile acids
Group
(g/day) (g/day) (umol/g)
SB 287 £ 0.21™? 245 = 017" 12.85 + 1.29°
BT 338 + 0.20™ 290 + 0.12® 9.65 = 0.89°
FO 273 £ 057° 1.98 + 041° 19.48 + 5.88™
SBG 414 + 0.21° 331 + 017 33.19 + 5.86™
BTG 417 + 0.54° 3.50 + 042 4524 + 3.19*
FOG 3.83 + 047" 2.88 + 027" 16.33 £+ 2.40°
SE¥ F L, F L F
1) Mean =+ S.E.

2) Values with different superscript are significantly different at o= 0.05 level by Tukey's multiple range test
3) Statistical significance was calculated at o= 0.05 level by 2-way ANOVA

L : Main effect of dietary lipids
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F : Main effect of dietary fiber
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Fig. 1. Aorta of SB group. The

ounded endothelia) cells
{¥} and the thickened sub-endothelial layer are
seen in tunica intima. The elastic lamina is straight-
ed and branched( 1 }H-E stain, X.400).

= o

Fig. 4. Aorta of SBG group. The endothefial cefl is flattened
but subendothelial fayer is partly thick( T JH-E stain,
X 400).

. Aorta of BT group. The endothelial cefls(w) are lar-

Fig. 2

S, I s

-

Fig. 5. Aorta of BTG group. The rounded endothelial cefl(w)

%ge and the subendothelial fayer is thick. The elastic is seen tunica intima. The elastic famina is branched.

amina is dissupted, straighted and branched( T )iH-£ Interspaces between elastic lamina is widened(H-F st-
stain, X400). ain, X400).

—

i

Fig. 3. Aorta of FO grou

ot ik,

but elastic lamina is disrupted( T XH-E stain, X 400).

p. The flattened endothelial cell is
observed in tunica intima. The internal elastic mem-
brane and elastic lamina are revealed wavy shape

Fig. 6. Aorta of FOG group. The flattened endothelial cells
(V) and narrow sub- endothelial layer is seen in
tunica intima. The wavy pattern of efastic famina is
regular(H-E stain, X400).
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' ‘“@’ \ & %‘ -
Fig. 7. Aorta of SB group. The internal elastic membrane Fig. 10. Aorta of SBG grou
and elastic lamina are straighted(Verhoeff van Gie-
son stain, X400).

p. The internal elastic membr-
ane is wavy shape The elastic lamina is branched
(1) and disrupted(Verhoeff van Gieson stain, X
400)

7 AP . e
Fig. 8. Aorta of BT group. The internal elastic membrane Fig. 11. Aorta of BTG group. The elastic lamina in tunica
and elastic lamina are straighted, branched and dis- media are straighted( T) and interrupted(Verhoeff
rupted( T). Interspaces between elastic lamina is
widened(Verhoeff van Gieson stain, X400).

van Gieson stain, X400).

-t DS LR P e T L e :é'
Fig. 9. Aorta of FO group. The internal elastic membrane Fig. 12. Aorta of FOG group. The internal elastic membrane
and elastic lamina are revealed wavy shape. The el- and the elastic Tamina are wavy shape(T) an
astic famina is disrupted( T }(Verhoeff van Gieson st-

ain, X400).

1) and reg-
ularly arranged(Verhoeff van Gieson stain, X400).
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