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Abstract

Effects of dietary cholesterol and taurine supplementation on hepatic total and phospholipid fatty
acid compositions were evaluated in rats fed one of the following semisynthetic diets for 5 weeks
: control diet(CD, cholesterol—free and taurine—free diet); high cholesterol diet(HCD, CD+1.5% cho-
lesterol); high cholesterol, high taurine diet(HCHTD, HCD+1.5% taurine). Diet-induced changes
in hepatic total fatty acid compositions were very similar to those in hepatic phospholipid fatty acid
compositions. The HCD significantly decreased the percentage of total saturated fatty acids(SFA),
and increased the percentage of total monounsaturated fatty acids(MUFA) of hepatic total lipids
and phospholipids as compared to the values for the control rats(p<0.001). HCHTD significantly
elevated the percentage of X SFA and lowered the percentage of YMUFA compared to the values
for the HCD(p<0.001). Percentages of hepatic total and phospholipid 18 : 33, 20 :5®3, 18 : 206 and
20 : 3w 6 were significantly higher in rats fed the HCD than the values for the control rats, and the
percentages of their elongation and desaturation products(22:503, 22:6w3, 20: 406, 221 : 406 and
22 : 506) were significantly lower in rats fed the HCD compared to those for the control rats. HCD
significantly lowered the 45 desaturation(20:3w6=>20:4w6) and 44 desaturation(22:4w6->22:
5w6) indices, and the elongation index of 3 fatty acid(20:5 ©3=22:5@3) in rat liver. HCHTD
reversed the cholesterol-induced changes in the compositions of @3 and @6 fatty acids. These
results suggest the possibility that dietary cholesterol and taurine supplementations affect plasma
and liver lipid levels, at least in part, by changing the hepatic phospholipid fatty acid compositions
and thereby modulating the physical characteristics of the membrane and the activities of microsomal
enzymes involved in lipid metabolism.
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A F-0] 110~130g <! Sprague-Dawley A £¢] £
35 15747 B4 H-3A2 F ] o) A
T2 E585t2 77} B34l ¢](control diet, CD), 3
¥ 28 E4] o] (high—cholesterol diet, HCD), 2] &
2ZH ~8E 9 k474 o] (high-cholesterol and
high-taurine diet, HCHTD)Z 557} A}%-3}d o}k CD
= FEH2EE Ao I o2 10%e] 24
THE, dUAFHOEE 18%2] AL A4t
t}. HCD=} HCHTD+ CD#} 5435, HCD: 1.5%
Z ¥ 28 &8, HCHTDO & 1.5%¢] Z¥ 26 &3
15%9] el-9-7A& 7}7] A7}z HCD2F HCHTDS
F 5L A U 2HE 8899 gutE g
2] ofell A A A o2 2t} AP el =
A& Table 19 AlA 3}

AR717 Bt ASA S 5= 22~22°CE $-A] 8}
A FFoIe FF7) S5 1247 o2 sl oy &
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Table 1. Compositions of the control diet(CD), high
choletsrol diet(HCD) and high cholesterol/
high taurine diet(HCHTD)

CD HCD  HCHTD
% (wt/wt)
Carbohydrate” 65 65 65
Casein 18 18 18
Corn oil 10 10 10
Mineral mixture? 4 4
Vitamin mixture” 1 1 1
cMmc? 2 2 2
Cholesterol - 15 1.5
Taurine - - 1.5

YStarch : sucrose=80: 20

“Mineral mixture contained(g/100g) CaCOs 29.29 ; CaHPO;
+ 2H20 0.43; KH2PO, 34.31; NaCl 25.06; MgSO; « 7TH:0
9.98;, Fe(CsHs07) - 6H20 0.623; CuSO4 - 4H:0 0.156;
MnSO; - H20 0.121; ZnClz 0.02; KI 0.0005; Na:SeOs -
H2O 0.0015; (NH4)6Mo7024 - 4H20 0.0025

*Vitamin mixture contained(mg/kg diet) thiamin - HCI
5; riboflavin 5; nicotinamide 25; calcium-d-pantothenic
acid 20; pyridoxine « HCI 5; folic aicd 0.5; biotin 0.2;
vitamin Bz 0.03; dl-a-tocopherylacetate 100; retinyl-
palmitate(in TU) 4000; cholecalciferol(in IU) 400; choline
chloride 2000; ascorbic acid 50; menadione 0.5; inositol
100

4)Carboxymethyl cellulose sodium salt
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Aoz} Aupat Aol vlale 3= one-way ANOVA
(analysis of variance) testol] 98] A X5 S
stolon, Fgtel ol A5 24 AP T2 ®73e]
2}o] = Duncan’s multiple range testel] &3 7234
o}, R E 29 A EA-& SAS(Statistical Analysis
System)(SAS/STAT Version 6, SAS Institute Inc.
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Table 2. Fatty acid compositions in hepatic total lipids of rats fed the control diet(CD), high cholesterol diet(HCD)

or high cholesterol, high taurine diet(HCHTD)

(%)

Fatty acids CD HCD HCHTD Significance level
Saturates(SFA)
10:0 0.11+0.01%Y 0.05£0.01° 0.13-£0.01 2
12:0 0.11£0.01° 0.03+0.003° 0.07£0.003° P
14:0 0.33%+0.02 0.3310.02 0.28+0.02 NS
16:0 182 +0.63° 135 +0.39° 145 £0.60° ok
18:0 133 +0.72* 5.11+0.39° 8.35+0.80° -
20:0 0.15+0.01° 0.10+0.01° 0.12£0.01° %
22:0 0.15+0.02* 0.080.01° 0.09£0.01° %
24:0 0.45+0.05° 0.25+0.03° 0.31+0.02° *x
ZSFA 32.7 £1.10° 195 +0.69° 238 +137° ok
Monounsaturates(MUFA)
16:1 0.75+0.11° 2.22+0.16% 1.17%0.11° ok
18:1 11.3 +0.56° 237 +050° 19.7 £1.33 ok
20:1 0.25+0.02 0.2840.02 0.2610.02 NS
24:1 0.14+0.02 0.10+0.01 0.09£0.01 NS
ZMUFA 144 +0.65° 285 +0.54° 233 +1.36° Kok
Polyunsaturates(PUFA)
18:3(w3) 0.16£0.01° 0.37+0.02* 0.30+0.02"° Kotk
20:5(w3) 0.050.005° 0.07+0.004° 0.06%0.005 *
22:5(w3) 0.33£0.01° 0.18+0.02° 0.20£0.02° *xk
22:6(w3) 2.15+0.14% 0.9540.13° 1.20£0.10° ok
S w3 2.67+0.13° 156%0.12° 1.72£0.10° Kok
18: 2 w6) 259 +0.66° 357 £0.77° 341 +1.05° ok
18:3(w6) 0.68£0.06 0.83£0.09 0.56+0.06 NS
20:3(w6) 0.84£0.12° 152+0.12° 1.26+0.14° **
20: 4 w6) 181 +0.75° 8.36+0.66° 11.2 £1.05° *xk
22: 4(w6) 0.84+0.06° 0.52+0.03° 0.58+0.05" ok
22:5(w6) 1.10£0.10° 0.45+0.05° 0.4310.05° ok
S w6 47.3 +057 473 +0.44 482 +0.25 NS
SPUFA 499 +0.63 489 *+0.10 499 £025 NS
Others 2.9510.36 346+0.10 299+0.24 NS
Sw6/Zw3 181 +091° 320 £3.07° 285 +1.43° o
P/M/S 1.54/0.45/1.0° 253/1.48/1.0° 2.14/1.02/1.0> Rk

YValues are mean®SEM of 8 rats.

Different superscripts in the same row indicate significant differences among dietary groups.
The significance level of the ANOVA test was indicated as *p<0.05, **p<0.01, ***p<0.001, respectively.

INS: Not significant.
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Ao 2 2=t (p<0.001). w64 ABAIE »3A A
whabe) falgt A ge Ho] BhAhpr) A LA(I8: 2w
6)(p<0.001)2} 20:3w6(p<0.05)2] FAL 2Tl
vl 8] HCDT ol A el & o2 Srlsled o}, shagr)
] 71 arachidonic acid(AA, 20 :4w6)(p<0.01), 22: 4
w6 % 22:50w6(p<0.001)2] ZA-& |27 v] s HCD
FollA o] ggkek HCHTDZ- o A& 22 d 26 & 4]
olol o3&l vielwt w3A H w6A X WAF A ] M3}
7} 9AH o] CDFY $££202 HEorte e AL
®oloh 53] 2o A% & At 22%E 74



EH2uER AR 0] M e FAPAL R XA 24 VA 9% 1257

319wl DHA(22 1 60 3) 24 HCD ol 4] 0.95%2 7}
28bd 3, eb-$=l B bl &) thA 12% 2 Zo)sledth
(p<0.001). °}-&# HCDT2 7% CD¥oll ¥]&l LA(18
1206) AL 38% T4 2 AA(20: 4, 06)= 54%
ZHa3hel 2.1 (p<0.001), HCHTDFol| 4 = HCD-ol| A
vebd oleiqt W3}l Ase A% el

Zrz22 | PUFA/SFA(P/S) v]18-2 A B AgF
Zhel| §-2]4 <l z}o]E- Boj HCD(253)>HCHTD(2.14)>
CD(1.54)9] w22 viehytar, MUFA/SFAM/S) ¥l
4% 94 HCD(1.48)>HCHTD(1.02)>CD(0.45)2] <
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Table 3. Fatty acid compositions in hepatic phospholipids of rats fed the control diet(CD), high cholesterol diet

(HCD) or high cholesterol, high taurine diet(HCHTD) (%)
Fatty acids CD HCD HCHTD Significance level
Saturates(SFA)
12:0 0.21+0.02*" 0.12+0.02° 0.05%0.005° —
14:0 0.18+0.02 0.23+0.03 0.16+0.01 Ns?
16:0 20.8 £0.60 198 £0.72 188 £0.35 NS
18:0 22.7 +0.56° 175 +061° 205 +0.66° -
20:0 0.21£0.01 0.241+0.02 0.22+0.01 NS
24:0 1.15+0.08 1.10+0.10 1.10+0.11 NS
SSFA 452 +099° 389 +1.25° 408 +£065° ok
Monounsaturates{MUFA)
16:1 0.43+0.02° 0.83£0.05 0.37£0.04° Kok
18:1 478+0.22° 8.22+0.39° 5631047 Kok
20:1 0.30+0.04° 0.45+0.08% 0.53+0.03" *
24:1 0.3320.03 0.48%0.16 0.3920.03 NS
SMUFA 8.90+0.28° 134 £050° 976 047" ok
Polyunsaturates(PUFA)
18:3w3 0.05+0.01° 0.09%0.01* 0.05+0.003" *
20:5w3 0.37+0.03 0.30£0.02 0.36£0.02 NS
22:5w3 0.38+0.02° 0.27+0.03° 0.30+0.02° *
22:6w3 243+0.10° 1.93+0.18° 2.22+0.11* *
Zw3 3.22+0.12° 260%0.19° 293+0.12% *
18:2w6 181 +0.52° 239 +064° 226 +056° ok
18:3w6 0.37£0.02 0.41+0.03 0.35+0.04 NS
20:3w6 0.760.09° 1.46+0.10° 1.2240.15° Kook
20:406 224 £052° 183 +0.81° 21.5 *£0.70° o
22:4w6 0.72+0.03% 0.42%0.03° 0.51£0.02° *kok
22:506 1.0810.11° 0.51+0.07° 0.49+0.09° Kok
Swb 434 1084 451 +1.01 466 *t0.38 NS
ZPUFA 466 +0.88 477 +1.17 495 +043 NS
Others 4581051 581 +0.80 4731055 NS
Sw6/Zw3 136 +£049° 179 +0.98 16.1 +0.66° *ok
P/ M/ S 1.04/0.18/1.0° 1.24/0.35/1.0° 1.22/0.24/1.0° *

YValues are mean™SEM of 8 rats.

Different superscripts in the same row indicate significant differences among dietary groups.
The significance level of the ANOVA test was indicated as *p<0.05, **p<0.01, ***p<0.001, respectively.

*NS: Not significant.
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Table 4. Elongation and desaturation indices of hepatic total and phospholipid fatty acids of rats fed the control
diet(CD), high cholesterol diet(HCD) or high cholesterol, high taurine diet(HCHTD)

CD HCD HCHTD Significance level
Total lipids
Elongation Index
20:3w6/18:3w6 1.29+0.17" 2.04+0.27* 2.34+0.27° w2
22 4w6/20: 406 0.05£0.005 0.06£0.01 0.06£0.01 Ns¥
22:503/20: 503 799+1.07° 256+0.31° 2891040 ok
Desaturation Index _
18:3w6/18:2w6 0.03£0.002 0.02£0.003 0.02+0.002 NS
20:4w6/20:3w6 253 +3.34° 5.80+0.82 105 +2.28° Kok
22:5w6/22: 406 1.35+£0.12° 0.89£0.12° 0.75+0.11° Ko
22:6w3/22:503 6.54+053 5.5020.96 6.22+0.45 NS
Phospholipids C
Elongation Index
20:3w6/18:3w6 2.05+0.17° 3.60£0.30° 3.4910.50° o
22 4w6/20: 406 0.03+0.002° 0.02+0.001° - 0.02£0.001° Hoxk
22:503/20: 503 1.06=0.08 0.92%0.07 0.83+0.09 NS
Desaturation Index
18:3w6/18: 206 0.020.001 0.02£0.001 0.02%£0.002 NS
20:4w6/20:3wb 330 £351° 129 +0.77 197 +£367° ok
22:5w6/22: 406 150+0.13 1.22£0.12 0.99+021 NS
22 6w3/22:503 6.65+0.48 7544095 7.62+0.40 NS

Yy alues are mean=SEM of 8 rats.

Different superscripts in the same row indicate significant differences among dietary groups.
DThe significance level of the ANOVA test was indicated as *p<0.05, **p<0.01, ***p<0.001, respectively.

9NS: Not significant.
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