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Effects of Different Dietary Fats and Fibers on the Lipid Concentrations
of Liver and Serum and Biochemical Index in Rats

Jae-Young Cha, Sang-Sik Hong, Young-Su Cho* and Dae-Jin Kim'

Faculty of Food and Nutrition and *Faculty of Natural Resources and Life Science,
Dong-A University, Busan 604-714, Korea

Abstract

This study investigated the effects of different types of dietary fats and fibers on the concentrations of serum
and liver lipids and biochemical index in male Sprague-Dawley rats for 6 weeks. The experimental groups
were divided into three groups; 5% corn 0il +5% cellulose (CO group), 10% corn oil +10% psyllium husk (CO+
PH group) and 10% lard +10% psyllium husk (LA +PH group). Body weight gain and FER (food efficiency ratio
%) decreased significantly in the LA +PH group and decreased slightly in the CO+PH group compared with the
CO group. Food intake and tissue weights were not significantly different among the dietary groups. Concentrations
of serum total cholesterol decreased significantly in the CO+PH group compared with the CO group, but no
significant different in the LA+PH group. Concentrations of serum triglyceride and phospholipid decreased
significantly in the CO+PH and the LA +PH groups compared with the CO group. Liver cholesterol concentration
was significantly decreased in the LA+PH group compared with the CO and the CO+PH groups. Glutamic
pyruvic transaminase activity was significantly increased in the LA +PH group compared with the CO and the
CO+PH groups. However, lactate dehydrogenase and blood urea nitrogen was significantly decreased in the
LA+ PH group compared with the CO and the CO +PH groups. The others biochemical parameters, total protein,
albumin, glucose, glutamic oxaloacetic transaminase, alkaline phosphatase were not significantly different among
the dietary groups. These results showed that the lowering effect of dietary psyllium husk on serum lipid
concentrations was more pronounced in the corn oil-feeding group than in the lard—feeding group as dietary

fat source.
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Table 1. Composition of experimental diets (%)
Ingredients co" CO+PH LA+PH
Casein 16.0 16.0 16.0
a -Corn starch 24.0 49.0 49.0
Sucrose 10.0 10.0 10.0
AIN-93 mineral mixture 35 35 35
AIN-93 vitamin mixture 10 10 1.0
L-Methionine 0.3 0.3 0.3
Choline bitatrate 0.2 0.2 0.2
Corn oil 10.0 10.0 -
Lard -2 - 100
Cellulose 2.0 - -
Psyllium husk - 10.0 10.0
Yco group: corn oil+5% cellulose.
CO+PH group: corn oil+10% psyllium husk.
i LA+PH group: lard +10% psyllium husk.
Y- not supplemented in diet.
Table 2. Composition of fatty acid in dietary fat (%)
Corn oil Lard
14:0 - 15
16:0 12.2 248
16:1 - 3.1
18:0 2.2 12.3
18:1 275 451
18:2 37.0 9.9
18:3 09 1.1
Others 0.2 3.0
SFA" 14.4 386
MUFA” 275 48.2
PUFA” 579 11.0

i’SFAI saturated fatty acid.
_"ML'FAZ monounsaturated fatty acid.
PPUFA: polyunsaturated fatty acid.

+PHF A & el7bE 3218k polyunsaturated fatty acid;
PUFA) g Aelels, LA+PHTS wd EE3pxuk4t
{monounsaturated fatty acid; MUFA)3 Z.3} 2]} 4Hsatu-
rated fatty acid; SFA) 128 2Aleol2 FA e gt
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tamic pyruvic transaminase), GOT(glutamic oxaloacetic
transaminase), ¥ -GTP(glutamyl transpeptidase), ALP(al-
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kaline phosphatase), LDH(lactate dehydrogenase) 243 =}
BUN(blood urea nitrogen), & stz o3nl o ¥y e} =
S AREA st Bk (Autohumalyzer 900S, Germany)
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Table 3. Effects of dietary fats on body weight, food intake, and tissues weight in rats fed with psyllium husk for 6 weeks

cov CO+PH LA+PH
Body weight gain (g/d) 0.31+0.21 057+0.43% 071023
Food intake (g/d) 14.11+1.02" 14.08+0.66 13.1020.53
FER (%) 2.16%1.33° 4.09%1.19% 542+156°
Tissue weight (g)

Liver 9.76 £0.64™ 9.63+0.90 9441042
Kidney 2.66+0.25™ 258+0.24 2.48£0.10
Spleen 0.65£0.07™ 0.5910.02 0.60£0.06
Pancreas 1.00%0.33™ 1.07+0.25 1.02+0.18

YSee the legend of Table 1.

?’FER (food efficiency ratio) = (body weight gain g/ food intake g) X 100.

Values are means*SE of 6 rats per group.

f’Between the groups, values with different letters are significantly different at p<0.05.

“Not significant.
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Table 4. Effects of dietary fats on the concentrations of serumn lipids in rats fed with psyllium husk for 6 weeks

cov CO+PH LA+PH
Total cholesterol (mg/dL) 139.8+10.12% 1205+80° 135.1+149°
LDL-cholestero! (mg/dL) 69.04 7707 60.00£6.61 68.16£8.68
HDL cholesterol (mg/dL) 4259+150° 36.85+2.73 40.36 497"
Free cholesterol (mg/dL) 28.12+£1.86™ 23.66+3.04 2657+4.85
Atherosclerotic index (AI) 2.28+0.13" 227%0.11 2.3510.09
Triglyceride (mg/dL) 43.32+5.90° 33.63+4.38° 33.23+1.69°
Phospholipid (mg/dL) 181.4+32° 1386184° 1304+ 188"

See the legend of Table 1.
Values are means*SE of 6 rats per group.

“Between the groups, values with different letters are significantly different at p<0.05.

*Not significant.
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Table 5. Effects of dietary fats on the concentrations of liver
lipids in rats fed with psyllium husk for 6 weeks

coY CO+PH LA+PH

Triglyceride (mg/g) 12.12+2747"% 14444257 11.93+3.34
Cholesterol (mg/g) 259+0.20"™" 286+0.34° 2.12+0.74°
Phospholipid (mg/g) 19.10£2.11™  21.26+£246 18.36+3.82

USee the legend of Table 1.

:")Values are means*SE of 6 rats per group.

Not significant.

Between the groups, values with different letters are signif-
icantly different at p<0.05.
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< Jebdigd el &8 5% corn oilF oA GPT #A1-& 46 TU/L
0] 9l A} "t 17.5% corn oil + 10% lard& 3 7} A 49}A] o
Fol| A= 1064 IU/LOZ Alo|F x|uteke] =5}z GPT &
Aol Z7tale A2 vheh, B Af A COT2l AlelE
l Fekoll w3l A= & A7PE F A TN = 10% A
Aukg Rz Ak S AR o o
g ke Aoz Atg R g 83 el A e 2F
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Table 6. Effects of dietary fats on the hemobiochemical parameters in rats fed with psyllium husk for 6 weeks

co” CO+PH LA+PH
GOT” (1U/L) 109.0+11.1" 112.1+87 106.5+20.1
GPT (IU/L) 415+36™ 489+7.1%" 58959
7-GTP (mU/mL) 9.6+0.8"™ 103+1.1 10711
LDH (IU/L) 1142 % 440° 1084 +174° 683 +362°
ALP (mU/mL) 185.4£156™ 191.2+15.1 2035%16.6
Total protein (g/dL) 6.43+0.11™ 6.23+0.24 6.2410.16
Albumin (g/dL) 3.79+0.07" 3.74+0.12 3.71£0.09
BUN (mg/dL) 123+13® 13.4+2.1%® 11516
Glucose (mg/dL) 1489+13.2™ 1441%256 147.3+284

YSee the legend of Table 1.

?GOT: glutamic oxaloacetic transaminase, GPT: glutamic pyruvic transaminase, 7 ~GTP: glutamyl transpeptidase, ALP: alkaline
phosphatase LDH: lactate dehydrogenase, BUN: blood urea nitrogen.

PValues are means*+SE of 6 rats per group.
ANot significant.

“Between the groups, values with different letters are significantly different at p<0.05.

AEZ} dlelol & Aoz Qz=ic)
TG A AR FdA F= ALP g4 7
T2kl oA Q] Aol & et =] Eald) v, F
A A FA3] 718l LDH 42 COTell vl 8
CO+PHEAA & 51% #A5ke] F-o&H 4l Aol YN e
v}, LA+PHT ol A & 40.2% 42 F24 Q] o] E vheh
Ack o)A 2] A& A & cellulose FoI ol B3 2 2}
Foiwell A BAAG] Fog M3 g el A THI0).
AZ 715 Aol o] QA ER 285 5 9l & blood urea
nitrogen(BUN) whil Al o] &olu|: ul-g- 5 24 3 2E
ARste T A, 1 A ] A3 Ek] 9
8 dgg wbe Ao 2 A x gk BUN F&+ COT
2 CO+PHF v]3)4 LA+PHTNA 242t 65% 2 14.2%
FAAY FoAHQ FAaAFE et A28 @ gt
A & 2AAA T 14 ¢ & 6577 AHAARE W AF 75
Zbef 2l 2] E 4 uric acid =7} 10% oA o2 2Fasta,
AF o 657 =deke 2 A7t cellulose 5o Fof 8] 34
22k Fol Tl A BUN 5 %7h 3hastgdcha d51sked
A7 5 =52

O
N

oX mx
N
N,

gL

3 7P—o— < AAskaL 2leh30,44).
HqF 2EF $EE 1441~ 1489 mg/dLE 2 A g E7kel
Aol glddeh a2t X%l ¥ BxolA LEH2HELES
& 74l #atell Al 832k aHF AAA Ak 2 51 g AHAHE

o cellulose 4 # ol W] 8] ¥ =7} 11.0% 33t
A28 Frat A 6577 3HF 2 AT 14 g & A H 3
AL de TE F47) 1220 Fadehn waste] 34
Ao AH = B FeANE st A F7HE A
A71e AL g Alg gl Alei(14). 2yt £ AgelAds 74
srob A F7hA| o] Ao of7k o}

I, gk

Q ot
a1 =

B A& o] 4] = Sprague-Dawley A =7 #3729 713 2

-, 10%
corn oil +10% 24 #t9] §-f CO+PHT % 10% lard+ 10%
A ate g LA+PHT A 3T 22 vrglen] A3 4]
o} B 657} ArFoA A A AF S E Aol &2
COTol Blsl LA+PHIT A f& oz Zristelx, CO
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