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Effects of Capsosiphon fulvescens Extract on Lipid
Metabolism in Rats Fed High Cholesterol Diet
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Dept. of Food and Nutrition, Chosun University, Guwangju 500-759, Korea

Abstract

This study was performed to investigate the effects of Capsosiphon fulvescens (CF) extract on serum and
liver lipid metabolism in rats. Male Sprague-Dawley rats were administered 1% cholesterol and 0.25% sodium
cholate to induce hypercholesterolemia and were divided into six groups. Experimental groups were adminis-.
tered with following diets; normal diet group (NC), high cholesterol diet group (HC), normal diet and CF extract
(200 mg/kg) administered group (NC-CFL), normal diet and CF extract (400 mg/kg) administered group (NC-
CFH), high cholesterol diet and CF extract (200 mg/kg) administered group (HC-CFL), and high cholesterol
diet and CF extract (400 mg/kg) administered group (HC-CFH). The body weight gain and feed efficiency
ratio were increased by high cholesterol diet, but gradually decreased to the corresponding level of the normal
diet group by administered CF extract. The serum total cholesterol concentration of normal diet group was
significantly higher than those of NC-CFL group and NC--CFH group. The concentrations of serum total
cholesterol, LDL-cholesterol and triglyceride and the atherogenic index were tended to decrease in the CF
extract administered groups compared with the high cholesterol diet group. However, HDL-cholesterol and
phospholipid concentrations in serum decreased in the high cholesterol diet group and markedly increased by
the CF extract administered groups. There were no differences in the concentrations of serum triglyceride,
phopholipid, LDL~cholesterol, HDL-cholesterol and free cholesterol in normal diet groups. Concentrations of
total cholesterol and triglyceride in liver and kidney were also markedly decreased in the CF administered
groups. Total cholesterol and triglyceride concentrations of adipose tissue in the CF administered groups were
also decreased compared with the high cholesterol diet group. In addition, there were no differences in the
concentrations of liver, kidney and adipose tissue total lipid, triglyceride and total cholesterol in normal diet
groups. The activities of heparin-releasable lipoprotein lipase (LPL) and total-extractable LPL in adipose
tissue-were.increased in the h1gh cholesterol diet group compared with the CF extract administered groups,
but those of the NC-CFL group and NC-CFH group were similar to the normal diet-group. Taken together,
it is suggested that the extract of CF have an antiatherosclerotic effect by reducing cholesterol level of serum
and liver. Furthermore, the extract of CF decreased LPL activity and triglyceride concentration, resulting in

less lipid storage.
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Table 1. Composition of experimental diet

Groups Diet composition

NC Normal diet"

He? Normal diet +cholesterol (1.00%) + sodium
cholate (0.25%)

NC-CFL  Normal diet+CFL”

NC-CFH  Normal diet+CFH”

HC-CFL Normal diet+ cholesterol (1.00%)+ sodium
cholate (0.25%)+CFL

HC-CFH Normal diet+cholesterol (1.0094) 4 sodium

cholate (0.25%)+CFH

1)Accorcling to AIN-93 diet composition.

?CON: high cholesterol diet [cholesterol (1.00%)+ sodium
cholate (0.25%)] adminstered group.

PCFL: C. fulvescens ethanol extract 200 mg/kg of b.w./day.
YCFH: C fulvescens ethanol extract 400 mg/kg of b.w./day.
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Table 2. Food intake, body weight gain and food efficiency
of rats fed experimental diets

. b Food intake Body weight Food
Groups (g/day) gain (g) efficiency”
NC 23.31 5,217 102134 010001
HC 2582634 162+226"  0.14£0.03"
NC-CFL  2304+4.95 923+10.1° 0091001
NC-CFH  22.98%3.73 839+141°  0.08+0.01"
HC-CFL  24.92+398 131.9+24.4"  0.12+0.02%
HC-CFH  23.76*4.14 1163+17.3>  011+0.01°"

See the legend of Table 1.

“Weight gain (g) / Food intake (g).

YMean* SE (n=10).

"'NS: not significant.

YValues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey (T)
test.
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Table 3. Effects of Capsosiphon fulvescens extract on serum

concentrations of triglyceride, total cholesterol and phos-~
pholipid in rats fed high cholesterol diet for 6 weeks
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Table 4. Effects of Capsosiphon fulvescens extract on serum
concentrations of HDL-cholesterol, LDL-cholesterol and
free cholesterol in rats fed high cholesterol diet for 6 weeks

. b Triglyceride Total cholesterol Phospholipid i b LDL-choles- HDL-choles— Free choles-
Groups (mg/dL) (mg/dL) (mg/dL) Groups terol (mg/dL)  terol (mg/dL) terol (mg/dL)
NC 72.68+2.16"  112.73+364°  304.88%+18.09" NC 67278047  30.14%5.10° 28.43+1.52"
HC 83531127 125.32+927  24335+11.24" HC 79.41 +8397° 20.82+3.98" 39.13+1.37"
NC-CFL  70.27+153 80.34+9.89"  297.42+14.15" NC-CFL  60.06+6.31" 24.26+4.13" 23.69%1.38"
NC-CFH 71.38+385" 91.23+726°  289.04+12.34° NC-CFH  60.31+7.32 2534+421™ 2455+2.23"
HC-CFL 7259487 10032577 260.25+10.47" HC-CFL  60.05+5.81" 27.05+5.32" 35.06+1.50"
HC-CFH  70.75£3.02 97.23%+386™  253.47=11.96" HC-CFH  5821£327 26.88+2.76™ 35.33+137°

USee the legend of Table 1.

V[e,an‘*‘SE (n=10).

“Values with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey (T)
test.

‘I)’See the legend of Table 1.

“Mean* SE (n=10).

*Values with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey (T)
test.
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Table 5. Effects of -Capsosiphon fulvescens extract on Al o 7kRF 2 23 xjukakake] A9 HCT- 25.33+3.25 m
and CRF in rats fed high cholesterol diet for 6 weeks - $ 3 AT 0_4 e ~ i _ i e/e
T NG o 0% NCF2| 1130+ 205 mg/goll wlste] 287 27}
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‘I)'See the legend of Table 1. 225 93 2odg HC-CFLT3 HC-CFHF | v]3l #9
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“Values with different superscripts in the same column are 3 o] 4 = L6 A) » R = m
significantly different (p<0.05) between groups by Tukey (T) A o1 @ é_‘ & Aelz e A 2o sEE H A
test. A3} Agtste] A F4E = A S AA oA gFoR 5

Table 6. Effects of Capsosiphon fulvescens extract on total lipid, triglyceride and total cholesterol concentrations in liver,
kidney and epididymal adipose tissue of rats fed high-cholesterol diet for 6 weeks

Groups“ Triglyceride Total lipid o ~Total cholesterol ..
NC 11.30 2,05 51.2+7.927" 17.41+425°
HC 25.33+£3.25 78.6110.04° 2254375
Liver NC-CFL 16.13% 2.04:’ 594+ 7.46:’ 14.75% 3.41:
NC-CFH 1526+3.78" 58.6+8.18" 13.98%3.18
HC-CFL 21.00+366" 57.8+7.29" 1821 £4.02"
HC-CFH 1649%3.76" 55.6£6.07" 17.96+4.17"
NC 1481 £2.05" 49.72+8.21" 14.97 £2.04™
HC 1952+3.24° 69.37+£12.47 17.80+£2.28"
Kidnev NC-CFL 1349+ 2.04:’ 50.11+7.30° 12.36%1 .97’;
; NC-CFH 13.26+1.97" 52.43+8.07 12.25+1.78
HC-CFL 1060+ 1.42° 43.95+6.89" 12.31t1.41"
HC-CFH 10.83+1.43" 47.82+7.45° 13.22+1.34°
NC 575.55162.10 762.25+81.25" 54.27 =574
HC 680.41 £63.74" 891.94+89.74" 57.5316.46
Epididymal NC-CFL 592.48+59.21" 658.9570.04° 54.49+5.26
adipose tissue NC-CFH 594.12+59.41" 647.29+68.13" 53.96£6.28
HC-CFL 571.33+57.78" 692.641+72.41" 54.94+6.12
HC-CFH 569.37£58.25" 658.8469.48" 5461598

.“See the legend of Table 1.
“Mean*SE (n=10).
alues with different ester superscripts in the same column are significantly different (p<0.05) between groups by Tukey (T) test.
A) . e
Not significant.
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+= A7F4= 2 (entero—hepatic circulation) 34 2 Table 7. Effects of Capsosiphon fulvescens extract on HR-

=
- N LPL and TE-LPL activities in epididymal adipose tissue of
= Zare =2 3 k .
tel AU ) AHEFL 2AHE5). uleba] o) Qo) rats fed high-cholesterol diet for 6 weeks

=
o
FE2Eo] TU2dE 2 F5A il S35 = oz A G Y Epididymal adipose tissue
Zts] o} Al ), wjAlo] EEE-E oleic acidF ¥ £4 A EE TOUPS " 'HR-LPL activity (Units) TE-LPL activity (Units)
shAakak #at opvel w-6 A|WHAkel-inoleic acide} 7 - NC 9.04 +1.782% 1364+151
linoleic acid, w -3 #]¥}F4kal linolenic acid¢} DHA % t}7} & HC 13.51 f 1-97:‘ 23-‘218f2-1é:

- NC-CFL 10.75+1.85" 17.27+169"

LAL.S 2k 3.0.= ] - _l ~
ESARARS ohd FHsha alekG6). o674 2 03 e opp 897-166" 16.66+1.05"
XA A4S AFFNARE v ET AEAA A3 HC-CFL 11.01 147" 2051 +1.97°
dube) = F b} Q)i A0 okl A QJrh(37). rEak thel HC-CFH 9.02+161 17.81 £2.95”
1) ~

22318 oleic acid® ZH~H 2 9 FAA 4 @ 2lSee the legend of Table 1.
o - . )10 La} 5 - “Mean*SE (n=10).
£ XA A AEHA A gL oulglc} 7 geR(38). &3] Values with different superscripts in the same column are
Fa A kAo 22 ] 2] x| u) ek A8l A8 AR Wk significantly different (p<0.05) between groups by Tukey (T)

test.
]

AR R A L2 SEF 0] S

Azke] A A, 224 o 2Zd 268 ke ] . =
’ B30 Aol A T Zylsloe chal 2] o) AL(1; _
W) ASsh AR el FE pAadg g oo © o AT T STk, AR sklipooro
o] = o] o Bl-g =ZE3) B3 Folgl FEo] 1 2Y A~ tein metabolism)ell #Fejs}e 2k 2f el 2] S 21 Lo
= T= T e a Sy T L= PUTA=S g | Kl = - - - -
T Aol Zolal HCZol ula) $ol4el 7 f e F3A ko] B2 AAstA fohad), v LPL% &
Rtk NCZE 2ol 9077k mol A ke, wgels ) DL receptor ZEHRA FAHAAE B2 5
P LE AL O T 53 L TE — =
HE Aolsh o] ol FEES W Folw wEe o SOATHID), F% AU S LPLe] 28
e e o LD TS oA AskaAe) skishoh Astsle] ey VLDLS
_6_/%]2 Hol‘ 1:!' il 'IT'O’] X}"C %/\czdx] ‘3‘1' NC’:‘}C’“ B] ?5“ A K}Q% 2_7}_}\] ] HDL /\/K]ﬁ uﬂ = §],Z_v°__ o nlalylle }\]_
o AR Eel G plAE 2/l R THe G ok o o Te o
’ ’ A 1] 3 X = 5 3
£ 9 o] Sol gyl o] F Aol 9l AV SOl WA L D]ij%?l’ ST AR
=] LA =] o 8= ) = 23 =7] 7
& 277} ek A A3 0 AEha). 9 Ao] F A ;1 e
=2 = Il = AFA
ZAd o] A A A ALY WEE Esle] AR S o 3FS A gag lzAss A ok mebd A
= <o o [<) o o s = - -

i : LPL 348 44401 & FoI3 ¢F e vl ssteiof st
oAl e 2 e A olvh Eahxubate] vk RH -7 N o o Aol ox RN
$ BFU AT ARAE 2ol B, Brapppan A FEEE Arde L3 wruT
w3 Aol ENA o] 5B BRY AS ol wez o oo rE HEE AR ARAHA LIL 24& 24

- o U ST RE TTE omE 671 il
sheiet
R AT AR5 ASE el T 0w ek ; ; _
T}43). wel A ; 3;]54 -6 H:“Ei}.z]HLA:O e 31): LPLS xubz=le] A £ Az} A Fudol| Zahgich A4
. - - = o U Col-lain -
£ 9] ol = 314 e B4 23
B oo FEEE T QREAAAE AGAY Bof o oo PSS HLEL W S e
e & # =l 27), AEA 9] HR-LPL2 NCTE zlhel] vl
= Py =
FEFH2EES Fof Al AT T E AU ER 9 FEkoe) FUANE ST DFALAT Nl G HOES
' NCT-oll 1] 3] 33% 275 9] on], 722 2~ 62 2]o] 9} v) A}
NCZ-ol w3l @A F7hs 2471 o)(37) Az 2] FA4
o] %h& FFE-E W FI8 HC-CFLT-# HC-CFHT
A EAA 2 FTALAE FRE SASAG ARy 12 1o
e SO e
’] /HX]HOL @'F’o}:% 25]/‘01‘/3—],0] %%E%Eﬂf_\_‘iﬂ% /QO]Q}'UH = HC‘I__oﬂ H]-]‘_I] 7—|-1 8.’3/2]' 332/3 71:}._1..5}‘ "]‘UH
Som e ST Aol o vkg 22E S 74 £oIg HC-CFHT-IA % &
Aol kg FEEE MY FolT RE T HCEA Y T T -
S =
o fo)ap asht Aol tch AnEAs) B gy L o GEAAT R,
Mo gL 5 gl A A 5o} el nrl s Apzae] AZ) S ek oflzl MEWR = micro-
oo A6l 6] Al s o atoter ot el oo Somedtel SlE AL LPL HA7A £ E 7R Az
Fae AYT 4 HolF ¥ & §islch w7 v o] o \ L N
yom ] W EA4< LPL 42 TE-LPL 4% Z:—Zézf}O% & 5
= FEFE FoEd 02 FoA=E sl
A th28). bz A 2] TE-LPL #4-& w2 28& Alo)
xRl LPL g £ Fo1% HCT°) NCTFl vl 5] 41.9% 7}s}°ﬂu} 1=
o A o) ol 'h-g FZEo] AWz 9] HR-LPL3} TE-LPL el & Aole} wjAo] kg FEES W FoIT HC-
Aol W= AL Table 79 2t} LPLE A1 x| 1fo) CFLZ-3} HC-CFH-& HCT-oll Bl8te] 2+2} 12.6%9} 24.1
Z2.38} lipoproteing monoacylglycerold} A8kl o 2 71 %2 FFAadtd o) viAle] &5 18% T3 HC-
Faohe 79 A2 Aol G4 Fulsle]l = CFHEWe] 2502 astert w3k TE-LPL 24 &
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HR-LPL &4 ol vl 2E AT f2l A F71eksdct
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& 2525 78893 o HC-CFHT o] #|ubz 4]
o] HR-LPL % TE-LPLo] 2%
Lo gl vl AF, R
RAED, Ed g 22 FFH209E
frolstA Eotond LPL Al & Zr)sl =
o o] o®tE FEE ATFAR AF 2 Az
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