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Effect of the Green Seaweed Capsosiphon fulvescens
Extract on the Liver Tissue and Fecal Cholesterol
Content in Rats

Eun-Jin JUNG, In-Hye KiMm, Hye-Jung HWANG and Taek-Jeong NaM*
Faculty of Food Science and Biotechnology, Pukyong National University, Busan 608-737, Korea

We investigated the effect of a green seaweed Capsosiphon fulvescens extract (CFE) on the serum, liver
tissue, and fecal cholesterol levels in rats. Male Sprague-Dawley rats (four weeks old) were given on of
three diets for four weeks: basal, high cholesterol, and CFE, The total serum and liver tissue cholesterol
levels in the CFE group were significantly decreased compared to those in the cholesterol group. The
CFE group showed increased amounts of feces, total fecal bile acid and dictary fiber as compared to basal
and cholesterol group. Hematoxylin and eosin staining revealed fat droplets in the livers of the rats in
the cholesterol group; however, a decreased number of droplets was observed in the rats fed the CFE
diet. Our results suggest that CFE supplementation may improve lipid metabolism, by controling serum
and liver tissue cholesterol levels, and by increasing the total amounts of bile acid, dietary fiber and cholesterol

excretion in feces.
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Ao g Biso] o} (Vahouny et al., 1980). TES 272]
ZYLEE B OE Y FFE Aslste] 43 12
A% 9 FH2HE FEE FYFHoZ W] ol Af
7} B} v, AT e A3E 7RIt Zlo] delA
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FHo|te g3 ZEL 7}X™ (Nishino and Nagumo,
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NS Husta ok (Tsuji et al., 1968).

w2A L) LR, Doholzt v gol&o] Lok ohu
O] (Capsosiphon fulvescens)= VAA AZ2ZH A AAHGo=E
g Exsin, St e Ad FEoly = FA9
gk gAo] $-A1g galetelut Aal e sfiQtel A A4
skl ity e A 5 opri) S tE i xFol
HJ&be] 531, Feut Sest 22 77147 vl A, C 2 0-34]
Hol APAEE o ekl glojA JIEH R ppEte]
FESHOZ QAANE ol &H o] At 53], AgH A
Hstod 23 A F3l miolx2 Fre thEZ] 2o

i



v o] 5

S @rler ezt glo] mFAFEoZ ey 9}
(Jung et al., 2005; Yang et al., 2005 olgigl mjAol+= 7&,
T, vy F B} £ 714 AAES JpA 3 9eox

B3 ole] T ATE T2 olE ALRA 97 @EH
%l B (Chihara, 1967), el 2 YA (Migita, 1967), &2
W23} 27 (Bliding, 1963; Garbary et al,, 1982)7} F2 o] 2o}

Ak Hoole mjAele 715 ATEN, gL 222
A S AA st ok &5 dahd AL o)
sk E97F o (Yu, 2004), WA ol S 1Y S ¢
A FARNE EH STAALH ZH 205 Asste At
AT BI1EE 5 (Mun et al, 2005; Kwon and Nam, 2006)<]

AF7F DY ot Ao BE AE oA
u) &3 Aol

Wb 2 A= wj o] 258 (Capsosiphon fulve-
scens Extracts, CFE)& B # o FolAAL v €47 713
24 T F2u2HE Fake] walel 2w 2 Ao ouj st

AFE VA P PEean.

Mg 2 g

S =
Aot 2 Tz
2 AR AMEE H5327 WA o] (Capsosiphon fulvecens)=

2000 Ak FEE WAL he] AR Felate]
AEZ A8t FEA P ALRE 248 kit & 292
A} test kit WAKO (Tunyaku kogyo, Japan), 28] 2~ H| &

Z4 & kitee 21%3}18 (Seoul, Korea) AZ-S ALg3sl4ct.
Amyloglucosidases Sigma (St. Lousis, USA)A| &S, 1 9 4
-8 A2 molecular biology-& 2.2 Sigma A E3 E-F A<k

2 Mg

CFES| =X

CFEQ] XAl wiAiolE Pearol 31 A3 3, 52 Az
Z2 dzxsiqid. Az vl 2% 2247) (HANIL, FM-
681, Korea)== V| M|SHA] B-43+9.2 1, 60 meshol] EFF AL
Ao ARl

o] Bt 120 g8 37 ZEpATe W3 2RS35
7hsked 100Coll A 4A13E 2t ﬂt&o}wﬂ T2 o A3
Tk 1 Fo) 8,500 rpmoll A 4587 AR E] o] ASalof oF

238 Hale] o2& 713 T A|LoA] 122447 HFSAH
ok BA] 919 TS o AR s IAtE Al
o, A= 9F A% MW AZAZ & *4% 4712 mA
BHA E-38d 106 mesholl 534 CFEE Aglon, UukA

& $20 AedaTa) Sgsel LA,

r-{u:

MESE AR 2 4ojxy
2 AT BNl (AR, B PR 477

s

¥ Sparague DawleyZl 57 (A F 10010 )=
518 oA7) &

Aol A A 1FLRe nENFAER HE
ZF1ovtel A ER3e] AfA ARA o) Ao Y

o7& 10]

ﬂHN'
3
rlok
I
S
o
ol
N
)
_Y\_I,
M
‘B

9] FH 2 E Fgol vA = AT 331

T | E EA Olﬁf CFEA o]t o & o] 43 F<k A}
St ARG A L= 241 CE §ASIYA, 2HLE 12
A|ZE F71 (06:00-18 0) 2 24590k B AN ALEE
AF T 2o] AL Table 13} 7o) Wgatyg i, RE Ao]
S’Jr TETe wolstiA] skl ghH dA T ATt
R, AS 179 A SH A
2] o] Eg (feed efﬁc1ency ratio; FER)& AH%-717F Fetke] )=
SRS 2 713wt AR Aol HF R YFof 4
3R

Table 1. Formation of experimental diets. Test animal was
Sparague Dawley strain of age of 4 weeks and average body
weight of 100-120 g. Feeding period was 4 weeks by
experimental diet after a week of basal diet. Code B indicates
the feeding of basal diet; C indicates the feeding of cholesterol
diet; CFE indicates the feeding of cholesterol diet containing
4% CFE (Capsosiphon fulvescens extract)

Unit is g/kg-diet

Test animal group’

Constituents 3 3
B C CFE
Corn starch 496 483.5 443.5
Sucrose 124 124 124
Casein 180 180 180
Lard 100 100 100
Corn ol 50 50 50
Mineral mixture 35 35 35
Vitamin mixture 10 10 10
Choline chloride 2 2 2
Methionine 3 3 3
Cholesterol 0 10 10
Sodium cholate 0 2.5 2.5
CFE 0 0 40
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Table 2. Proximate composition of CFE. 1Carbohydrate: contains total dietary fiber.
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*See the legend of Table 1

Crude lipid (%) Crude protein (%)

Crude ash (%)

Carbohydrate' (%)  Total dietary fiber (%)

CFE? 0.60 14.15

16.90

68.35 68.32

Table 3. Weight gains, feed intake, feed efficienc
were calculated by mean+SD for 10 individuals.
by Duncan's multiple range test.

ratio and liver weight in rats.
Values of different alphabet are significant (P<0.05) among the group
*Weight gain (g)/Food intake (g)

'See the legend of Table 1. All data

Test animal group' B C CFE
Weight gain (g/4 weeks) 188.5+19.2° 199.9+£20.4° 152.9+19.3°
Feed intake (g/day) 215+16 22.4+0.7 23.2+0.8
Feed efficiency® 0.34+0.03" 0.34+0.03° 0.25+0.04°
Liver weight (g) 10.0+0.68° 18.92.37° 14.4%0.87°
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Fig. 1. Photographs of the liver tissue of rats. Test animal
was fed for 4 weeks by experimental diet after a week of
basal diet. B, indicates the feeding of basal diet; C, indicates
the feeding of cholesterol diet; CFE, indicates the feeding
of cholesterol diet containing 4% CFE (C. fulvescens extract).
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Table 4. Total cholesterol in the serum and liver of rats.
'See the legend of Table 1. AH data were calculated by
mean+SD for 10 individuals. *Values of different alphabet

are significant (P<0.05) among the group by Duncan's
multiple range test

Test animal Total cholesterol level

group’ B c CFE
Serum (mg/dL) 55.3+6.64% 111.8:18.14° 74.1+£13.17°
Liver (mg/g) 2740370 124%192° 1042152
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Fig. 2. Photomicrographs of H&E staining in the liver of
rats. See the legend of Table 1. Magnification is 200 fold.
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Table 5. Total Cholesterol, total bile acids, total dietary ﬁlger content in feces of the rats. 'See the legend of Table 1.
All data were calculated by mean+ SD for 10 individuals. *Values of different alphabet are significant (P<0.05) among

the group by Duncan's multiple range test

Test animal group' B
Feces (g/day) 0.60+0.106%
Total cholesterol (mg/g) 7.542.02°
Total bile acid (zmolmg) 4.0+1.54%
Total dietary fiber (g/feces g) 0.36+0.016

c CFE
0.7010.103ab 0.79+0.150°
0524 43.41+3.27°
‘ 135.?i ?12.04b 431+8.89°
0.36+0.028 0.40+0.070
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