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Effects of Polymannuronate on Cholesterol Contents of
Liver Tissue and Feces in Rats
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Faculty of Food Science and Biotechnology, Pukyong National University, Busan 608-737, Korea

Abstract

This study investigated the effects of polymannuronate feeding on cholesterol levels of serum, liver tissue,
and feces in rats. After one week of general diet feeding, four week old S.D. rats were fed basal diet group,
cholesterol diet group (1% cholesterol), and polymannuronate diet group (1% cholesterol, 5% polymannuronate).
The total cholesterol levels in the serum and liver tissue was significantly decreased in the polymannuronate
diet group. The polymannuronate diet group showed increased amounts of feces, total fecal bile acid and dietary
fiber contents compared to basal diet group and cholesterol diet groups. Also, the histology of liver showed
serious localized fat drops in the cholesterol diet group, but the polymannuronate diet group showed fewer
localized fat drops. These results suggest that feeding of polymannuronate improves the lipid metabolism
profile of rats by changing the serum and liver tissue cholesterol levels with increased level of the total bile
acid, total dietary fiber and total cholesterol level in the feces.
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Table 1. Formulation of experimental diets (g/kg)
Constituents Test animal group”
B CHOL POLYMAN
Corn starch 496 4835 4335
Sucrose 124 124 124
Casein 180 180 180
Lard 100 100 100
Corn oil 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 25 25
Polymannuronates 0 0 50

PCodes of experimental diet. B, fed the basal diet; CHOL, fed
the 1% cholesterol diet; POLYMAN, fed the 1% cholesterol
diet containing the 5% polymannuronate.

7]

E& Ao A stz A4 LEQ2E1C0), §5
(50110%) B Feh& 1247 A o2 4% 2 2530

Alo|Mz=, MESo1E Y Ao|EE

Aol d AL v, AFL ALE ZA 3%} Aol i S
& A Ete AFZI1ES AoHAFLE
A etk

HYSEL| Mal

AFAS E8 F A3 3 HE 10417 A A 7] 2 ether
2 7MEA r A & - Fste] AEd g gAA g WS
ZFolla] oF 1417} vkl sl e Al Relsle] H3 AL 4

d

Z
q717F 2 A¥ZEg A 747 FAsiged, 3
g5 ko] =23 di7lz] AFA2)
FHE 2Aslo] $EEUHY ol & FEFFOLE

29 22U ZRFL 00 ARE 20z

anol £ (2:1, v/v) 1 mLel &8]3le] 2484 A 22 AL
shodct AN A xA Fo S~ EL 7 100 lLE
FHato] 2Fu A E 24 £ kitS AHE-3te] Enzymatic COD
Ho g ugAlA £33 %A (Ultrospec 2001 pro, Amer-
sham Phamacia biotech, England)& z2F &4 sl9dc}.

==

o} o] & 5 imF AR ¥4 8l Hematoxylin-Eosin(H&E)
22 Gagt & 2218 safoluFelad A - 2olsle]
533} =

AAsle] APEAY TS X200 S 2 &

H Fo| SEYHAHE 24

¥ A& F 05 g2 #3 chloroform : methanol (3: 1,
v/v) & 15 mL& #7148t A A& &30 JqnE
3| 3te] Ny gas® v & 4 A ZH ok 21048, 1 g % chlo-
roform : methanol(2: 1, v/v) £8d-& 1 mL H7Fsted 14
b Bt 243 LA F FEY2dE BAL ARE
A Fdg g ez A3



Polymannuronate”} #39] 7FA532]

FA 7] 3l b5} 2ol
Fwo) 49 KOH/glycerol
Lmlg H7behed 2021 <5 8k 209 NaClr A7t
Zkabel HCI 1.2 mL&
R7Vefo] A SHH 1-2)417) F ether 5 mL= 48 333}
o 4ZFNE 3 asch xS N, gasZ 495 A
7 methanol : H,0(5: 1, v/yv) &8t 1 mLol| =<t} ]7}& s
FF5AF test kitE o] 8-5le] om0 R =23}y

T Frekg S 5] S8 o2t o)

H % 05 g% #3849 chloroform : meth-
anol(S 1, V/V) 15 mL=E FE3l9 o Jge wel
ZRAbell S5 10 mLE & 7bebe] 95°Cell A 158 71 gt &
55°CollAl 158 WzhA ek o)7]o) 250 uLe] amyloglu-
cosidase®- 7}8}ed 55°Cell 4] 1417k 308, 95°Col| A} 308 &
ot 7td shed of shaladv). ol o)) 250 uLe} amyloglucosidase
2 9ol 55°CellA 1A17F 308 7h2-3ksdich. AlgellA 1412
x| & alcohol®} acetonel. 2 &3le] %A}E 348l 3
Zato] kg 8k v}-g 525°C 3] 8L 2 of) 447} 3 54 A
2 T3k F, 2] I kel SR ek &)
= ¥ F9 o)A F=E sttt

—CC ol E

, A3 SPSS PC = 218 (version 10.0)8
43to] BA BA5G). 4 AP EEY Fro AL p<0.05
Z~Zo| 4 Duncan’s multiple range testel] &3] 2438} c),

= =
NS E712F, Alojxg 9 ZHake| 24
ZF A g A o) & 4577 AL53E A o A FE bkt A5
Alo| A& ek Alo] -4 1 7h3ke] A= Table 20
velg gl B T4 = polymannuronate®] ol & al
g o2l Mg e FEA ggron Aol g
=

BE FoA frejHal nol ] ghalvh. wah 2HAe)
FA% CHOLZA 84847 %9k, POLYMANT o 4]
= BFoll ula) 1-4e] Tt ZrhE e, o) 2el 2|
£ AHA 93 Fexw Holn Zo2H 23 poly-

—?i’
o3
o

:i

2y Fo| ol AdE Tk v ¥ 15565
A% POLYMANTS Z# &

=
o
=
=
o
-
O
jmi
ot}
8
a
i
e
. o

d
e =0 2 Fo]§ CHOLTH.obE 3habe) Fuko] oia
e Ae o & gl Soloff S(18)-2 A HFAle] 2
ol Ayt A& Grsle] zke| FAVE ST
ghoh 3 6}03 °w, Yang 5- (112 44 o)A f2o 434l
sodium alginate 2} o]Fo] AAFTol vl&) k9] FA7E F-2
o g 7 givha Huste] & A} AR AE Ry

91_'
2
a
)
2
bal
I
OBt
R
)
>

Polymannuronate?
ElE2 gatofl o|x|le dE

Aol 5 Folgt AF 2 A 7fxA
e 2o geFd 4% 5
ATell A EZe e Ee e, AL BIol U2
CHOLellA =oka ba3A o4& Bt CHOL ol 4]
w7 Jehytel 8 POLYMAN-& CHOL ol vl 8]
oA o7 o ghakd wodrh Tsuji 5192 A"l Tk
@, Fopg oz 84 U 232A 2o 2HE A5E

=g LY
32 gasidy, PN 22T A9 T2 E

LT

e = 7cla slel oy, SERFo = ?}f} sodium
alginate®] A o| 7} 7HAxA o] FA) A3 FAAA 2 FF4
2% gaks A A F ok Baakglvh(11,21). Suzuki 5
(16)& d7AHE Folgh el A A7 ax= w5 29
2828 Asaart il , 2 &3} mannuronate’} %
o] g5l TollA A sk shd el A0 A,
POLYMAN-8] 7+ A &g g ag BT

M
Ral
oz
AT
H
=2
=]
Pl
rr

PolymannuronateZ} ZHE=x% o
oSt

k=1
=R

A& A o]of| -2 B # 9] HAF34] & Hematoxylin-Eosin

Table 3. Cholesterol levels in serum and liver of rats
(Mean=* SD)

POLYMAN

Test animal group’ B CHOL

Total cholesterol level
Serum (mg/dL) 743+7.8% 1740+16.9° 122.1+14.1°
Liver (mg/g) 796+86% 74339 628+58"

URefer to the footnote of Table 1.

"Means with different letters within a row are significantly
different at the 0.05 level of significances as determined by
Duncan’s multiple range test.

Table 2. Comparison of weight gain, food intake, food efficiency ratio and liver weight in rats

Test group’ Weight gain (g/4 weeks)  Feed intake (g/day) Feed efficiency (%6) Liver weight (g)
B 141.3+18.0™ 180+ 177 0.28%0.05™° 99£18
CHOL 163.6+20.8° 1924237 0.31+0.05"° 168+2.0°
POLYMAN 164.0+159° 19.0+2.12%° 0.28£0.07" 154+23"

URefer to the footnote of Table 1.

Means with different letters within a row are significantly different at the 0.05 level of significances as determined by Duncan’s

multlple range test.
INot significant.
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Fig. 1. Photomicrographs of staining in the liver of rats (X200).

VRefer to the footnote of Table 1.
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Table 4. Cholesterol, total bile acids, total dietary fiber content in feces of the rats (Mean=*SD)
Test animal group’ B CHOL POLYMAN
Feces (g/day) 0.41+0.11*? 052+0.12°7 0.9%0.14°
Total cholesterol (mg/g) 36.7£6.58" 83.0+13.29" 058+17.43°
Total bile acid (umol/mg) 35.7+9.74° 75.7+6.37° 107.6+£11.46°
Total dietary fiber (g/feces g) 0.055%0.006° 0.080£0.010° 0.132+0.010°

DRefer to the footnote of Table 1.

Means with different letters within a row are significantly different at the 0.05 level of significances as determined by Duncan’s

multiple range test.
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