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Abstract

This study was carried out to determine the effects of sodium alginate and cellulose on the plasma lipopro-
tein composition and cholesterol metabolism in rats. Each experimental diet contained 10% sodium alginate
and cellulose by weight, respectively and rats were fed for 4 weeks. The results obtained were as follows : The
feeding of sodium alginate and cellulose decreased total plasma cholesterol slightly. Total cholesterol of Chylo-
micron/VLDL-, LDL-fraction and liver were decreased significantly in sodium alginate group. HDL-cholesterol
was slightly increased in sodium alginate group. The feeding of sodium alginate significantly lowered plasma,
Chylomicron/VLDL-, LDL-fraction and liver TG concentrations compared with those fed fiber-free diet. The
HMG-CoA reductase activity was not different among diet groups but the lowest activity was observed in sodi-
um alginate group. The feeding of sodium alginate significantly increased fecal cholesterol, TG, and bile acid
excretion. In summary, the ingestion of sodium alginate decreased cholesterol and TG concentrations of plas-
ma and liver. This may be explained by the facts that fecal cholesterol, bile acid and TG level were increased

significantly in sodium alginate group.
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Table 1. Composition of experimental diets (%)

Fiber-free Cellulose Sodium alginate

Casein 20 20 20
Corn starch 65.8 55.8 55.8
Cellulose - 10 -
Sodium alginate - - 10
Corn oil 10 10 10
AIN-76 mineral mixture 3 3 3
AIN-76 vitamin mixture 1 1 1
Choline bitartarate 0.2 0.2 0.2
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Table 2. Feed intake, body weight gain and feeding efficiency
in rats fed a fiber-free diet or diets containing cellulo-
se and sodium alginate'

Fiber-free  Cellulose Sodium alginate

Feed intake(g/day) 23.84+0.51
Body weight gain
(g/day)

Feeding efficiency 21.92+0.75° 19.53+2.21° 10.43+1.88"

22.77+£0.66 23.72+0.94

5.21+0.16*° 4.40+047° 2.44:0.41°

' Values are means+SEM (n=10). Data were analyzed by one-
way ANOVA and Fisher’s least significant difference test whe-
ther mean values were different. Values in rows without com-
mon superscripts are significantly different (p <0.05)

Table 3. Plasma cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets containing cellulose

and sodium alginate'

Fiber-free Cellulose Sodium alginate
Total cholesterol (mg/dl) 40.53+1.72 36.83+1.22 37.61+1.44
Free cholesterol (mg/dl) 14.73+0.13 17.52+1.47 15.16+1.64
Esterified cholesterol (mg/dl) 25.80+1.42° 19.31x107° 22.45+1.22*
Esterified : Free ratio 1.75+0.10° 1.10+0.12* 1.48+0.13*
Triglyceride (mg/dl) 74.46+7.88 49.93+5.71° 45.10+5.41°
Phospholipid (mg/dl) 51.86+0.81 51.11+1.26 48.84+1.15
Protein (mg/dl) 41.14x3.21° 60.28+4.16° 40.93+2.05*

' Values are means+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)
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Table 4. Chylomicron/VLDL cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets con-

taining cellulose and sodium alginate'

Fiber-free Cellulose Sodium alginate
Total cholesterol (mg/dl) 6.03+0.13° 5.84+0.52* 4.64+0.13°
Free cholesterol (mg/dl) 2.35+0.12 2.55+0.23 2.86+0.07
Esterified cholestero! (mg/dl) 3.68+0.14 3.39+0.51° 1.78+0.15°
Esterified : Free ratio 1.57+0.02* 1.33+0.28° 0.62+0.54°
Triglyceride (mg/dl) 34.63+1.44° 28.12+1.63" 21.05+2.62°
Phospholipid (mg/dl) 7.43+0.17 8.241+2.28 3.73+0.34
Protein (mg/dl) 14.25+2.61 15.59+2.63 10.41+1.25

" Values are means+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)

Table 5. LDL cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets containing cellulose

and sodium alginate'

Fiber-free Cellulose Sodium alginate
Total cholesterol (mg/dl) 8.01+0.23* 8.73+0.25° 7.49+0.18
Free cholesterol {mg/dl) 3.93+0.22 3.44+0.25 3.51+0.13
Esterified cholesterol (mg/dI) 4.08+0.34 5.29+0.31 3.98+0.12
Esterified : Free ratio 1.04+0.22¢ 1.55+0.13* 1.14+0.06*
Triglyceride (mg/dl) 12.02+0.53 11.83+1.53 9.98+1.16
Phospholipid (mg/dI) 11.27+0.75 11.81+0.66 12.08+0.38
Protein (mg/dl) 13.52+2.63 ' 12.74+1.31 10.46+0.90

! Values are means+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)
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Table 6. HDL cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets containing cellulose
and sodium alginate'

Fiber-free Cellulose Sodium alginate
Total cholesterol (mg/dl) 19.40+1.13 21.14£1.65 22.00+0.61
Free cholesterol (mg/dl) 3.39+0.42 2.81+£0.25 2.53x0.11
Esterified cholesterol (mg/dl) 16.01+1.53 18.33+1.41 19.47+0.50
Esterified : Free ratio 4.72+0.63* 6.54+0.47" 7.70+0.22°
Triglyceride (mg/dl) 9.10+0.87 7.23+0.33 7.41+0.34
Phospholipid (mg/dl) 21.00+0.71 22.65+1.35 25.07£0.22
Protein (mg/dl) 23.43+2.31 24.48+1.57 20.15+0.44

' Values are means=+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p<0.05)

Table 7. Liver cholesterol, TG, phospholipid and protein concentrations in rats fed a fiber-free diet or diets containing cellulose
and sodium alginate'

Fiber-free Cellulose Sodium alginate

Total cholesterol (mg/g) 2.64+0.14° 1.90+0.08" 1.77+0.11°
Free cholesterol (mg/g) 1.08+0.10 0.99+0.10 0.89+0.10
Esterified cholesterol (mg/g) 1.56+0.20° 0.91+0.15° 0.88+0.12°
Esterified : Free ratio 1.63+0.33 1.05+0.22 1.11+0.23

Triglyceride (mg/g) 8.43+0.78* 8.72+0.26* 6.44+0.49°
Phospholipid (mg/g) 12.50+0.15° 12.44+0.22° 9.99+0.95°
Protein (mg/g) 11.62+0.15 10.19+0.19 10.39+0.11

' Values are means+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different(p<0.05)



884 233 - At -

& FolHoz Fasct (p<0.05). AA A
c}E Alo| ol H] 3] sodium alginateZol 41 H-2] = ¢l
ZHAE Bodod (p<0.05), A ke 7t Ao|
Zhol] 2o} & Ho)z] ghgtrl. 484 Alo|MdF7] 7he
LA 2HE = A8l A7) Q&2 o8] AFRE
s} RuEz Qb E AY e FEH sodium
alginate?] 7+ A A & e A~HE 5= A3 &3
= Ao &2 of ok o] HAtiedFal sodium algin-
ateol] 2] &AtollA F4rb AA=E A v sle] &
H2HE S AT 71AAE 2T W oA
012 ZbA| el A e] VIDL A7k w207 &A=}
7, F2pe) 2o H)§ si5hS 82 VLDLI} LDLY F
A ZH 28 E T A3l gelsolzlc
(Table 4, 5).

fl

Microsomal HMG-CoA reductase2| &4

el Fe 2 B2 §ASE - Hdt= F
F.4¢l HMG-CoA reductase?] &A1& 243 2 31}
Table 83} 7t} HMG-CoA reductase 342 7t 2]

o] Z7kell $-21 1l Aol Mo A1z egkort sodium
alginate oAl 712 & B4 & wch $84 Ao]
A§7h B2EE SEE ASAIIE 7% B2 S
L ZyAgE9 g BAEE 548 HMG-CoA
reductase?} 2] o)A 5-2] Ay A A}l A 7] = propiona-
te, butyrates} 22 2| FA Akl o)) HAjo] dAH
b1 st Aol ey} Gallaher 592 wH&E A A)
o] 4d-F2 2t el ~HE FA 5] cellulose ) ]3]

A Focky Bastds 584 Holdf2 HEA

=3] - A
A7)+ propionate7} Z#|~HE AL walsl= Al
24z okt}la 3}gdch. Nishina 58 8% 4+%0. 2 Arlsh
pectine] ¥ Fe 28l g FE 5 A stsil o} Falx
& A Sl 33-S v =] AU 2318 7F HM-
G-CoA reductase?) 34 = WA A& A4S 20
Z7MASE Barstgom, o] 7 Alo| g2 4
FH7F A A 28 E2) turnoverE Z714) 72 2| v &
tha sl o]2 g At AL G A E el slo]
Hedl, Miettien®> 282 balance studies& %3] ¥
Woz wdsE 2 ool B AtelAA 2t
ZH2HE FA o] FAE AT Basty glet

Buizol X&xM 9 HEM Fat
FHF A 24 4 G S S A
£ Table 99} 2}, WE9) %¥ =2 vhebd A4 g
2.2 cellulose ol A] 7}aF W& S22 B9l o} 312
Z u| Ak (g/day) o2 AN 24 Feke TS

o
e
T
L.
=

Aol ol e i EE oitt. £3] so-
dium alginate7-2} &34} gtk 713F Zqlow T4
FrAa ol el vl 20t B2 ek ¥ Ath(p<0.05)
Aol 21zt +§}§mi 435 goug o

o2 Fojrke 9 f7)Fe] "ok A dfe A
W ulele] ol 2]l H?_}'E_E]_L. ] 2} = bacterial mass
o} %7 o] . uleba] vEA 7} 5 %) k4= cellulo-
sei= ohE Ao ol Blsl] o] oo} whA Hot E

Z9 AAFEE M A "o} 2 A=
% FteFo 2 vlepd ¥l & 2} ghEke] cellulosed
olA 7} Gglon) L& wjMdeko 2 AAbgE FAw

Table 8. Activity of HMG-CoA reductase in rats fed a fiber-free diet or diets containing cellulose and sodium alginate'

Fiber-free

Cellulose Sodium alginate

HMG-Co A reductase (pmole/min/mg)?

105.13+38.23

84.08+31.78 56.06+8.00

! Values are means+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)

2 Units are in terms of milligrams of microsomal protein

Table 9. Fecal total fat, TG, cholesterol and bile acid concentrations in rats fed a fiber-free diet or diets containing cellulose

and sodium alginate’

Fiber-free Cellulose Sodium alginate
Fecal total fat (%) 0.96+0.15° 0.39+0.07° 119+ 0.14
Fecal total fat(mg/day) 8.11+0.4° 19.56+2.9* 25.32+ 2.90°
Fecal triglyceride (mg/day) 1.08+£0.16° 4.53+0.42° 6.34+ 0.53¢
Fecal cholesterol (mg/day) 0.04+0.00° 0.13+0.02° 0.23+ 0.03¢
Fecal bile acid (mole/day) 84.32+9.06 212.84+9.81° 254.80+15.03°

' Values are means+SEM (n=10). Data were analyzed by one-way ANOVA and Fisher’s least significant difference test whether
mean values were different. Values in rows without common superscripts are significantly different (p <0.05)
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