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Abstract: An investigation on the effects of fucoxanthin-microencapsulated powder on hypercholesterolemia in high fat-fed C57BL/6J
mice was conducted. The mice were fed different doses of fucoxanthin-microencapsulated powder and the serum and liver total cholesterol (TC),
triglyceride (TG), high-density lipoprotein cholesterol (HDL-C) content, and low-density lipoprotein cholesterol (LDL-C) content were
measured. The regulatory effect of fucoxanthin-microencapsulated powder on cholesterol metabolism in C57BL/6] mice was also investigated
using reverse transcription polymerase chain reaction (RT-PCR). The results showed that fucoxanthin-microencapsulated powder effectively
reduced the amount of TC, TG, and LDL-C, and increased that of HDL-C, in the liver. TG content in the serum was found to be decreased, while
HDL-C levels in the serum increased. The fat and cholesterol content in the stool increased, whereas serum TC content was not decreased in
metabolic processes. The results of the RT-PCR showed that the fucoxanthin-microencapsulated powder might regulate the mechanism of
cholesterol metabolism by inhibiting the expression of HMG-COA-R, CYP7A1, LXRa, ABCAI, and ACAT?2, and promoting the expression of
SREBP2, LCAT, and LDLR.
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Table 1 Diet formulation

FEBEB2/%  BEY% % FEIEERANY% B REERERY% A%
B REAAHE 2 3 10 0.4 - 84.60
&A= 2 3 10 04 5.25 79.35
¥ 5 & 2 3 10 04 10.5 74.10
il 2 3 10 0.4 21.0 63.60
12 Zﬁu&%%ﬁéﬁ%ﬁ%\ AR, A8 H. /MR
YN 2 Fis.
1.2.1 shthortnba 2 SEIGHAN], N A RS ROK, BRILT/NR
RN PRE S YRR . SRIRAE AT 3 d, IR UL/ RIE
Table 2 Groups of mice i, HEH 40d 450K, ZEEAZEK 24 h, /NERAEIRBREL
28 3 aEay B 4 i, WA, 7E 3500 r/min, 4 ‘C FELr 10 min, B
E S PR M. FIRFREN R EE; 5 3 A
B fsAEA ey LLSEaE K& A PR ER KIS, FIRIET-80 CNARFH T
FabeAt R 20 = TR FieTR o TR o
o bR 1.2.2 /s Rt g K-l 2
WAFL 525%EEEZEMEN B Kaw F IR E L TC. TG HDL-C LA
PHELE  105%EEREMENSIAR Ko L LDL-C F .
SAFE 2L0%EEFEREREAN ke 123 /> RAFIEFE AR E

48 L C57BL/6J HEM/NR, &EMNPEFEFE 3 d J5,
AR BN N IE G IR, BT AE . PH xR

B 0.3 g ZNSBTAEINN 9 f5ARFRABRER K, FH A
PUKAKIB A3 )R, 3500 t/min, 4 °C FEC» 10 min,
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Table 3 Mouse gene primers
AR L34 sense F#3| 4 anti-sense
p-actin 5'GAGACCTTCAACACCCCAGC 3' 5' ATGTCACGCACGATTTCCC 3'
SREBP2 5'CGGTGGAGTCCTTGGTGAAAC 3' 5' CGGAACTGCTGGAGAATGG 3'
LDLR 5' ATGAGTCCCCAGAGACATGC 3' 5' GACCCATCTAGGCAATCTCG 3'
HMG-COA-R 5 GATCCAGGAGCGAACCAAGAGAG 3' 5'GCTACAGAAGCCCCAAGCACAA 3
CYP7A41 5'CAAGACCGCACATAAAGCC 3' 5' GATGCCCAGAGGATCACG 3'
ACAT 5'TGTCAGCGAGACAGA 3' 5'AGCAAGCCCAACCAAA3
ABCAI 5'TGAAGCCTGTCCAGGAGTTC 3' 5' ATGACAAGGAGGATGGAAGC 3'
LXR-o 5'TCAATGCCTGATGTTTCTCCTG 3' 5' CTCCAACCCTATCCCTAAAGC 3'
LCAT 5'GTCTTCCTCATTGGGCATAG 3' 5' AAAGTCTTGGACGGTGTAGTT 3'
13 Gitadr VHRAEA TR b, A BRI xts FR.

BRI LI HARE 4T Excel WIS, RH
SPSS #1347 BEES T, F Duncan &35E72 57
Ky (HSD)BEATLHIA] 2 HLLEL, L p<0.05 FonZE R B3,
p<0.01 FIRZEFMTE, L xbs FoRsLI0st 1. MG
Real Time PCR JIH Ct (EIHEATIME, LLASHER
B-actin (IIE T NS, H SRR RIE R 2 4
&R, Bl 2ACt(actin)-ACt(target gene). K SPSS 4t

2 #ER51Te

2.1 EEwm R IR CSTBL/6) /1 Fof fg A

-8 % v
TR TEER/D BRUILIEKFRIRm an 4 4 i

o

*= 4 BEEERZMEMXT C57BL/6J /MR IMAS/K TFAISM

Table 4 Effect of fucoxanthin-microencapsulated powder on lipid levels in CS7BL/6J mice

. 55
4= P — — — ——
B REARA Fenb et BE, & 248 Gigilh-a! ¥ ilhai!
TC/(mmol/L) 1.66£0.17  2.83+0.187**  228+039*  2.67+0.32**  291+0.52**  2.75+0.21**
TG/(mmol/L) 0.82+0.08  0.94+0.03"™*  0.74+0.03"  0.92+0.08"  0.82+0.06™  0.77£0.06"™®
HDL-C/(mmol/L)  1.73+0.13 1.1540.58"8  2.03+£0.78**  1.87+0.30% = 2.42+0.44*  2.16+0.12**
LDL-C/(mmol/L)  0.87+0.19  2.38+0.095™*  1.14+0.42%  1.82+0.83"*  1.7040.29"B  1.77+0.23%8

E: BlRb g, *
FHZR AT LUE H, e R 2 RN 2 (9 %o PR AR LA
ANREIIE H =8 (TG) SELKREEFE A
[ifF (LDL-C) & & REHm, HEREE (p<0.05);
MEERE (TC) S REEAG, HFHERNEE
(p<0.01); T % FE AR B A AH R (HDL-C) 7
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EZFRE (p<0.05), **£FHEEE (p<0.01); FHIEE
F £ F(p<0.05), WFERFKRE FHEHFEMILZEZF(p<0.01).
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(p<0.05), IXTiHIA B RIMFERI KT CSTBL/6) /MR,
FLA B MR TR AR &R 4 5 s R AL 2 A B
/IN BRI e IR 7 B T 35 A8k (p>0.05), BT
AR, mEA #2500 mg/kg body weight)
252530 d, TCR /MR b IE B A Rt A
SIS E IR AN 21%E0 200 mg/kg body
weight, FFEFEMTOAEVR, SRS =4
PR A R IER (5.25%. 10.5%F1121%) S
i CSTBL/GT /I B L7 F s HE [ e 3 e (1) /R A B 2,

DR e 3 4 0 R T P Ot AV PR L) 75 At —
BT

22 EERF\RWIMI CSTBL/6) /S BAT AL

TR0 %o

BT R IR /N TP IEFR B AKCT F s i 2R
5 FiRo

* 5 ERRRMBEMST C57BL/6J /NRATARAE FRIKTFHISN

Table 5 Effect of fucoxanthin-microencapsulated powder on liver lipid levels in CS7BL/6J mice

. =N
= G5 R - - -
B REAEA Ferb e &7 =4 A F 40 ik
TC/(mmol/g prot) 0.03£0.001  0.13£0.02"%  0.08+0.008°  0.06+0.005%  0.04+0.006"5°  0.030.004%
TG/(mmol/g prot) 0.30+0.02 0.32+0.02** 0.21£0.01°®  0.15£0.008C  0.12+0.01%° 0.110.01%°
HDL-C/(mmol/g prot) 0.013£0.00  0.006+0.001"5  0.009+0.00°®  0.014+0.002**  0.014+0.001**  0.016+0.003**
LDL-C/(mmol/g prot) 0.027+0.005  0.19+0.016™  0.07£0.01°®  0.053£0.004®  0.038£0.006°C  0.034+0.003%

E: gl Eaxtiata, = ZREF (p<0.05), *EFRIEE (p<0.01); SHIEELFAFEZRR G TGN 5ED

F AR (p<0.05), FFERRRE FEEEMEFE E F(p<0.01),
2 5 TLAEH, mlRBOR AN FOR A L

B NS BAHERE (TC) &8 AR s 5
FE [ B (LDL-C) &35 Fhm, I H 2 7 il i
(p<0.0D), TiH % ENEEAMEEE (HDL-C) H&

B EERK, HEREE (<001, HAEEEER
TRy =R S AR A LU AT AR5,
HEFMBERENRIES TG S &40 FRET
53.13%. 62.5%LL % 65.63%; LDL-C & &5 R T
72.11%- 80%LAK 82.11%, [RAE TC 435 N T

53.85%- 69.23%VA % 76.92%, FfHA# HDL-C /K&
ZTE (p<0.01) . X VB S BT R IME M YT C5TBL/6]
ZINBR LA R AT S5 7T A AR AT I R T 1 1) 3

2y
Héo

23 EEmAMIMI CSTBL6) /R EE g

FUK 09 %o

® 6 AERAMBEMIS C57BL/6J /NRIEEARI S B LUK ABEEZ /KT HIFZNT

Table 6 Effect of fucoxanthin-microencapsulated powder on fat content and cholesterol levels in stool of CS7BL/6J mice

. LR
= Popicd o - — S
B REAEA Fenbest B8 %k iikiilha HAE
FARE I R E % % 2.77+0.61 8.01:0.14""¢ 8.47+0.11°8 8.31+0.06®  938+0.39*  11.76+0.70
TC/(mmol/L) 0.0084+0.0018 0.22:+0.02""8 0.28+0.04°8 0.38+0.08*  0.28+0.03"®  0.31+0.03*

E: gl bEaxtiaa, = ZREF (p<0.05), *EZFRIE (p<0.01); SHIEELAFAFEZRR G TG0 5ED

% £ F(p<0.05), ERF KRS FEEHFEBEE ZF(p<0.01).
WK 6 B, mltEAgH . FHAEXT R ZH AN 2
HaxaxAmtt, EEHHENEES TC 589
WHZ (p<0.01), HPAPEXT R AN SRR
HAHLE, FEEHED & EYS TC FEtfA LS
(p<0.01), BLHLAEE ZRAEA AR NN BT 5
PR EREHE AR AL, BEA RN B4 P g7 55 1 [ e
i, ERIFEMIEEN . H R R O
MR & &S TC FEKkTte, WiaEEHE R R
K, -5 MH A R AR A ) R R B

24 EEwRMIRELE CSTBLO) NREE

B ik RO o 2 B ey R ik

P-FREE-p-HEL L G A B (HMG-COA)
SENRERECE R N G O R PRI R,  HERR LA JE
PEE R E B A R, RIS HMG-COA-R W55
FokibZ BSOS A8 2 (SREBP2) I
. WHFRM, SREBP2 2N [l FEACH T 1 o st i
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Fig.1 Relative expression levels of HMG-COA-R and SREBP2
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Fig.2 Relative expression levels of CYP7A1 and LXRa
JE: MR p<0.01 EFMEE; KT p<0.05 EFTFE.
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Fig.3 Relative expression levels of LCAT, ABCAI, and LDLR
ME: FEGR p<0.01 EFMEE; 2R T p<0.05 EFTE.
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