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The Effects of Polymannuronate on Leptin
in Serum and Liver of Rats
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This study investigated the effects of polymannuronate feeding on cholesterol levels and leptin in the serum
and liver of Sprague-Dawely rats. After one week of basal diet feeding, four week old S.D. male rats
were fed with polymannuronate. The feeding efficiency of the polymannuronate fed group averaged around
0.27, which was 0.02-0.03 lower than that of the control group, and liver weight, also had a lower increase.
The liver tissue tagging of rats by staining fat drops increased in the cholesterol fed group. RIA and RT-PCR
were used to determine the expression of leptin in the serum and liver of rats. The polymannuronate fed
group had a larger reduction in the serum and liver leptin than the cholesterol fed group. The RT-PCR
results showed that leptin mRNA was expressed in the liver. The polymannuronate fed group had a larger
reduction in liver leptin mRNA expression than the cholesterol fed group. The above results suggest that
feeding of polymannuronate improves the physiological function of rats by changing serum and liver lipid
composition and the expression of leptin was repressed at a molecular level.
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HEEE AW EAA FAEo] AAY =g wd3te
14-16 kD9 T Zo] leptinFd-Z 215 H T} Hallas et al.
(1995)} Pelleymounter et al. (1995)2] B30l w2 leptin®]
8014 2 thAge] F71)5& R gk oAEo]
78]%1-0]0]] B3} leptin OJ_7]' ‘rr—#x'] o2 w031 E_L_o}giﬁ}
=g Bl ol lepin) AHE-& RESIA 1A
o|Z H|THe St Fol & F leptin®] W3S AR A3}
2ARA0] 43 A 0] 8 F epins B} foIH 0z
Z715) AT} (Frederich et al., 1995; Reeves et al., 1993; Bucolo
and David, 1973).
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polymannuronateS 2 ¥-& 3}1_?,51 o] FolAA AT 7t 22
F9 vlehf-da G A Q] leptin 52 53 polymannuro-
nate®] AE)F 7]5-& Az Ak
ME X
Alok 2 A= |
Ao A}%El polymannuronate (M.w. 40 kDa)Z& (5) KBP
(B71%, B9 Aol A A5 o} /\}%3}99\‘:} TEAFEA

AHEE 234 kits WAKO (WAKO, Japan), A19%¥3}8t (AloF
3}8} Korea)AE, leptin RIA kit (Linco Research, Inc., USA)=
Linco A3, amyloglucosidase= Sigma (Sigma Chemical Co.,
USAAI &S AH&3 et 7+ 23 F9] total RNATE Intron

o
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(iNtRON Biotechnology, Inc., Korea) AlE<2] easy BLUE™
Total RNA Extraction kit2 FZ3}Ht}h 71958 agarose=
SeaKem LE agarose (BMA, Rockland, ME, USA)E AM&-3}%
I, 100 bp DNA ladder= Bioneer (Bioneer Co., Korea)®l| 4]
T35t cDNA /gl ARE-3F oligonucleotide primers
Aol 2], Fgdste] AH-8-3tATH Western blotol] AH8-3H
protein standard marker= rainbow high molecular marker
(Amersharm Pharmacia Bioscience, England)S, detection
reagent 2= Super Signal West Pico Stable Peroxide Solution}
Super Signal West Pico Luminol/Enhancer Solution (PIERCE,
Rockford, IL, USA)<, leptin antibody= Santa Cruz (Santa Cruz
Biotechnology, Inc., CA, USA) A|F-S AHE3ITh 2 9 RNA
AHE Alek2 molecular biology %22 Sigma AFH EF A

obg AMgahelch

MESES AFE 40
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£ 7 HE DAOIAL (BRANNA TS 17
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2lo| 2 uprol & |y ALS Apdabgel Wi 7 a2
12 4330 ARSI 2 o] Agole V)R] (-3
2HE-FAAR2ohet FH2EHE 0 (FAAFHe) B
POLYMAN#]o] 2 783} 21 2AE Table 13} 2o] 243}
Aot F, FH2HEHolE 71240l FHHE 1%5
7}ek  FTkE com-starch®] UL EA  ZAFHEL,
POLYMANZ] o] 7]x2)0]9] cornstarch®] oA 1% 4|
2 E3 5% polymannuronated) S@d3E FS £¢1 FF
A Zzy zASA T AE 4 o]F Casein, Mineral mixture,
Vitamin mixture™ ICNAE ARESIPTh A AMS71ZE F<F
Aol £ AFRol AFASHA oL, AHSd 2% (22+
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Table 1. Formulation of experimental diets (g/kg)
. Test animal group'
Constituents 5
B CHOL POLYMAN

Corn starch 496 483.5 433.5
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 2.5 2.5
Polymannuronate 0 0 50

'Test animal: Strain, Sparague Dawley; age, 4 weeks; average
body weight; 100+10 g; feeding period, 4 weeks by ex-
perimental diet after a week of basal diet.

*Codes of experimental diet. B, fed the basal diet; CHOL,
fed the cholesterol diet; POLYMAN, fed the cholesterol diet
containing the polymannuronate.
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Leptin radioimmunoassay % western blot

39 Leptin 35 '"“l-labeled LEPTIN RIA KIT (Linco
Research, Inc., USAYE S35t & 2AEE 353 G3
£ 100 xLS H7}8kaL RAT Leptin AntibodyS 100 L% B2
o, 2 B3t Ao A 24A17F BRSAIH T 1 RS-
'®.Rat Leptin TracerS 100 £LE ¥& &, & Egsta] A
242)17F WH-8-A1Z o}, 1 F Precipitating reagentE 1 mL2 37}t
&te] & EFS F 4TAA 2087 FRSHATHE AR
(3,000 rpm, 30min, 4C)3HT. FFA-E AAS tube'
gamma counter (Wallac 1470 wizard, Amersham Pharmacia
Biotech, England)oll A 13 7FA 2.2 radio activityE S48}
ng/mL O Z VERRS )

Western blot& Zt W2 AMg3le] H3 A 2uLE
#3}e] H2£¥ =7} 1X Laemmi sample buffer?} 0.1 M DDT7}
HEE 3X3ld A7|9F WEZ A5 12.5% poly-
acrylamide gel©ll loadingA)|# #23 @22 Immobilon-P
membrane (Millipore, pore size; 0.1 #m, USA)2. 2 & ZT}.
EalE S22 Super Signal West Pico Chemiluminescent
Substrate (PIERCE, Rockford, IL, USA)E ©]-8-8}] leptin THY
A F72 F913tgth Leptinoll th3t 12} 34 (Anti-Leptin
polyclonal antibodies rabbit 1gG)T 5% fat-free milk7} X 39
TBS-T (20 mM Tris-base, 137 mM NaCl, 1 M HCl, 0.1% Tween
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20, pH 7.6) &E8Ho] 1:1,5000 2 3| At AFR3FF I,
peroxidase labelled anti-rabbit antibodiesS- 1:1,5002.% 3] 43}
o 2% FAZ AHEHT

Leptin mRNA &4
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70Co B AZ2 S ecasy BLUE™ Total RNA
Extraction kitE AH&-3}o] total RNAE F+%3}1L, 0.1% DEPC
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£ Z43%td 55 78 v -70ColA R#3HATH mRNA
v'f— 2 QIAGEN one step RT-PCR kitE A8l =0), total
A (1 pg/eL)9} 37 kit manualth 2 &35} o] ¥H-&
?J’E S PCR thermal cycler 480 (TAKARA, JAPAN)O. 2 7]
F, 50TCoA 305, 95Coll A 15%7F reverse transcription ¥H-3-
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5“CCCTCACAAGACCATTGTCACC-3' (sense)
5'-GCAGCCTGCTCAAAGCCACC-3' (antisense)
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Table 2. Weight gain, feed intake, feed efficiency ratio and
weight of the liver in the rats fed the experimental diets

1 Weight gain Feed intake Feed Weight of

Test group (g/4 weeks) (g/day) eﬁlc;teizgcy the(gli)ver
B? 176.945.4 21.7£0.9 0.30+0.01  9.82+0.57
CHOL 162.5+12.6 21.210.9 0.28£0.02 14.94+1.27
POLYMAN 158.119.0  22.2+1.1 0.2740.02 13.29+1.07*

'Refer to the footnote of Table 1.

All data were calculated by Mean+S.D. for 10 individuals.
*Sample significantly different from basal diet (B) group by
Student's ¢-test (p<0.05).
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Fig. 1. Photomicrographs of Hematoxyiin-Eosin staining in
the liver of rats (x200).
“Refer to the footnote of Table 1.
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Fig. 2. Western blot for detecting the effects of Poly-
mannuronate on leptin protein levels in the serum of rats.
“Refer to the footnote of Table 1.
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Fig. 3. The effect of polymannuronate on leptin secreion in
the serum of rats. "

*Refer to the footnote of Table 1.
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Fig. 4. The effects of polymannuronate on leptin mRNA
expression in the liver of rats by RT-PCR.

*Refer to the footnote of Table 1.
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