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Effect of Dietary Taurine Supplementation on Plasma and Liver
Lipid Levels in Rats Fed a Cholesterol-Free Diet

Park, Taesun - Lee, Kyungshin

Department of Food & Nutrtion, Yonsei University, Seoul, Korea

ABSTRACT

The effects of dietary taurine supplementation on plasma and hepatic lipid concentrations
were evaluated in rats fed one of the following two cholesterol-free diets for 5 weeks : a control
diet(CD : cholesterol-free and taurine-free diet) and a taurine supplemented diet(TSD ;: CD+1.
5% taurine). There were no significant differences in liver weight and cummulative body weight
gains between the groups at the end of the experimental period. However, the liver weight to
body weight ratio was significantly decreased(p<0.05) by dietary taurine supplementation.
Plasma concentrations of total cholesterol, LDL-cholesterol and triglyceride were significantly
reduced(37%, 26% and 53% respectively) in rats fed TSD compared to those fed CD. There
were no significant differences in plasma free fatty acid and total phospholipid levels between
the two groups. Feeding TSD to the rats significantly reduced their hepatic triglyceride con-
centration(43% decrease, p<0.001) but elevated their hepatic free facty acid level(77% increase,
p<0.001) as compared to the control rats. Liver cholesterol concentration was not significantly
influenced by the dietary taurine supplementation. Dietary taurine supplementation significantly
reduced the percentages of phosphatidylcholine and phosphatidylethanolamine, but elevated
the proportion of phosphatidylserine plus phoph-atidylinositol to total phospholipids in the
liver homogenates as compared to the values for the CD rats. These results suggest the possible
roles of taurine as a hypocholesterolemic and hypotriglyceridemic agent in rats fed a cholesterol-
free diet. (Korean J Nutrition 30(10) : 1132~1139, 1997)
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Table 1. Composition of the experimental diets

cp" TSD?
Yo(wt/wt)

Carbohydrate” 65 63.5
Casein 18 18
Corn oil 10 10
Mineral mix.* 4 4
Vitamin mix.” 1 1
cmc? 2 2
Taurine ' - 1.5

1) CD, control diet

2) TSD, taurine supplemented diet

3) Starch : sucrose=80 : 20

4) Mineral mixture contained(g/100g) CaCO; 29.29 ;
CaHPO, - 2H,0 0.43 ; KH,PO, 34.31 ; NaCl 25.06 ;
MgSO. - 7H,O 9.98 ; Fe(CcH;O;) - 6H,O 0.623 ; Cu-
SOs - 4H;0 0.756.; MnSO, - H,0 0.121 ; ZnCl, 0.02
; KI'0.0005 ; Na,SeO; - H,O 0.0015 ; (NH)eM0,O,4 -
4H,0 0.0025.

5) Vitamin mixture contained(mg/kg) thiamin - HCI 5 ;
riboflavin 5 : nicotinamide 25 ; calcium-d-pantot-hen-
ic acid 20 ; pyridoxine - HCl 5 ; folic acid 0.5 ; bi-
otin 0.2 ; vitamin By, 0.03 ; dl-o-tocopherylacetate 100
; retinylpalmitate(in 1U) 4000 ; cholecalciferol(in 1U)
400 : choline chloride 2000 ; ascorbic acid 50 : me-
nadione 0.5 . inositol 100.

6) Carboxymethyl cellulose sodium salt
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Table 2. Liver weight and its ratio to body weight of ra-

ts fed the experimental diets for 5 weeks

cp’ TSD?
Body wt gain(g) 168 +82 184 £63
Liver wt(g) 9.4+0.3 8.8+04
Body wi(g) 314 +96 326 +87
Liver wt(g)/Body wi(kg) 29.9+0.9 27.0+0.7*

Values are mean+SEM of 10 rats

1) CD ; control diet

2) TSD : taurine supplemented diet

*Significantly different from the control diet group by the
Student's t-test at p<0.05.

Table 3. Plasma and whole blood taurine concentratio-
ns of rats fed the experimental diets

cD” TSD?
pmol/L
Plasma 603+ 79 337.14£54.3%
Whole blood 160.7+11.6 633.6141.7%%*

Values are mean+SEM of 10 rats

1) CD ; control diet

2) TSD ; taurine supplemented diet

esSignificantly different from the control diet group by
the Student's t-test at p<0.001
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Table 4. Plasma lipid concentrations of rats fed the ex-

perimental diets

r

of
il

0.

cD! TSD?
Total cholesterolimg/100ml) 844 + 5.5 51.5 £5.4%
HDL cholesterolimg/100ml) 374 + 2.2 27.6 +2.3**
LDL cholesterol(mg/100ml) 274 + 3.9 146 +4.0*
Triglyceride(mg/100ml) 12 £1 52.7+4.3%
Free fatty acid
(mmol/100mi) 0.14+ 0.01 0.13+0.01

Phospholipid(mmol/100ml)
Atherogenic index”
1) CD ; control diet
2) TSD ; taurine supplemented diet
3) Atherogenic index=(total cholesterol-HDL cholesterol)/
HDL cholesterol
*** **Significantly different from the control diet group
by the Student's t-test at *p<{0.05, **p<(0.01 and ***p
<0.001

018+ 0.02 0.23+0.04
13 + 02 09 +0.2

FRERES:

Holul BHe-¥l BAe] iAol I gE, F44)

;)
W, R R 2 E QXA sEd vxe gk
Table 5 ZAT=H] et FZHU2HE 2o|E A
st 2T (CD)el lelA AW S 28 2
A FEE 471 2.440.2mg/g liverst 8.9+1.
mg/g liver2 Webstch. Aoyl g-4-d B2 CD
7 Hwele 7o) FYAHE FEd 4949 H3
AR Zg whd 7he] SR FEE foFos
2AF3L(43% 4, p<0.01), oFEd] kel fElAH
B EFEE FoFHoR FIIMAHTI% 7t p<0.
001). olo} 22 AL -7 B 2lgf oA g]
lipolysis #4o] A S7HEAAY T lipogenes-
isgido] ZrAaH ] R 2 APt A4 & Can-
tafora%* EF-8 B7Jo] 813 9] 7hol)A lipogenes-
isdll #8}= diacylglycerol acyltransferase, Z18]x
lipogenesis®] 7| A& AMgE = SRS A Fohe=

—

=]

ofy A

WTSV'UO

1+

N

oz 1

Table 5. Hepatic lipid concentrations of rats fed the ex-
perimental diets

cD” TSD”
Cholesterolimg/g liver) 24+0.2 3.1£05
Triglyceride(mg/g tiven 89+1.0 5.1404%
Free fatty acid(umolfg liver) 4.7+0.6 8.340.1%%
Phospholipid(pmol/g liver) 183 +1.3 21.8%1.0*

Values are mean+SEM of 10 rats

1) CD ; control diet

2) TSD ; taurine supplemented diet

** »*4$ignificantly different from the control diet group
by the Student’s t-test at *p<{0.05, **p<{0.01 and ***p
<0.001

Table 6. Hepatic phospholipid composition of rats fed the
experimental diets

cph TSD?

% of total phospholipid
pC? 34 +08 30 +1.6*
PEY 23 +0.5 19  +1.0%
Ps?+pI® 17 +1.0 26 114
SM” 14 +06 14 +09
Lpc? 12 +06 1M 1
PC/PE 1.4+0.05 1.62+0.08

1) CD ; control diet

2) TSD ; taurine supplemented diet

3) PC ; phosphatidylcholine

4) PE ; phosphatidylethanolamine

5) PS ; phosphatidylserine

6) Pl ; phosphatidylinositol

7) SM ; sphingomyelin

8) LPC ; lysophosphatidylcholine

¥ 4% Significantly different from the control diet group
by the Student's t-test at *p<{0.05, **p<0.01 and ***p
<0.001
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