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Effects and Mechanisms of Phytosterol-oil Bodies Emulsion on Lipid Metabolism of

Caenorhabditis elegans

SUN Jie YUAN Mengyuan LIU Yifei ZHANG Fuyao YANG Zhuofan YIN Guoyou

(School of Life Sciences and Engineering, Henan University of Urban Construction, Pingdingshan 467036, China)

Abstract: [Objective] This study aims to explore the lipid-lowering effects of the phytosterol-oil bodies
emulsion (POE). [Method]| Caenorhabditis elegans was taken as a model to evaluate the effects of POE on lipid
metabolism, physiological indexes, and expression of genes associated with oxidative stress and fat metabolism.
[Result] Compared with the control group, different mass concentrations of POE reduced the mass fraction of fat
(P<0.01) and the relative content of triglycerides (P<0.05), without toxicity to the growth and development of
C. elegans (P<0.01). At the same time, it significantly reduced the level of reactive oxygen species and increased
the levels of antioxidant enzymes. In addition, POE affected the expression levels of genes related to fat
metabolism. qPCR results showed that POE up-regulated the mRNA level of sbp-7, while down-regulating the
mRNA levels of fat-2, nhr-80, and fat-5 (P<0.05). [Conclusion] POE may improve lipid metabolism by slowing
fat deposition, regulating the fat peroxidation pathway, and alleviating oxidative stress in C. elegans.
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Table 1

51495

Primer sequences

514 44 7% B B 3 41 (5 —3")

fat2-F CAAAGCAGCAATCCCTGAGC
fat2-R CATCCAAGAAGCCCGATCCA
nhr80-F ATCACCGACGAGATCATGCC
nhr80-R TAGGTGACGTTTCGCCTCTG
sbpl-F AGCATCAGGTGTGGTGTCTG
sbpl-R TCCAGTAGGGTTTCGATGCG
fat5-F TGCCCACCTTCATTCCAGTC
fat5-R CATGTAGCGTGGAGGGTGAA

1.10 BIBRAES %t 750

B RUPFH B+ lEELRR. FH
one-way ANOVA 73 H7 5 FAfili A 7] 2 d A Il 26 2 1]
() 2 5 . 8 Bl GraphPad Prism 8.3.0 %} $ 4 i 47 4b
B 4y A, P<0.05 8 %2 7 W 3, P<0.01 N £ 7 i)
BE.

2 #iRkS5ihwe
2.1 FREBEEIRENESH

TELG AR, G W7 R ZE IRl iE A
glloeel e O G PG S H i = FE S B A BRI
M AR S MR d LR N, G 4 e R AR R, 2k
U T G ALt . A R B R E 1Y) POE AR FE
2k i Y (0 FE FE LE o HRZH v, 0 W) POE 66 % ik 2> 2%
s RE B & B . @ Image T KR AT WOk
5 BT, RIS X B AH LK, 24 POE JR IR FE N
5 ng/mL B, £ B A5 5 5 = 4 s b, 24 POE i
IR N 50,100 pg/mL W, £ 5 g G & 2 0
I3 A AR T 20.78% A1 31.22% (P<0.01) . ik 46 41
(19 A 7 o 43 BB A%, Ui W POE v B8 LA 99 2% 2k
KPR LR T RE . A, B IR 2 AT SN, £
Ji7 B WK JE POE 4 B () 45 i TG AH 0 & & KA 2
%. B4 POEJi EIR MM I, TGN S &R E
BEAR , 20 Bk 2> 7 21.79% Al 31.43% (P<0.01) , %
W] POE 7 % i 75 T B AT 28 B i) TG M X & & 7
BHSZEHEM. % E,POE 7 )R 22 £ ik A s iy
R T HA —EEH .

22 MEWETFEBEEIBRRNE D

ME2AT A, R L1—L4AW WK B 48 h 5 1%
TR N 100% . Sun VIR B 7E — 2 R
b B e J1 R T LA RE = AR . POE X 28 Bt
B 25 ifh A 26 TG 2 2 2 A, 7E & R & IR B POE Ab
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150
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& 50
0
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B2 POE 43t & kKA TG4 4 & 89 %8
Fig.2 Effect of POE treatment on the relative content of TG

in C. elegans

BN AW R iZ 3 B /. POEAE A, 2k
AR R A BE B e B 2 2 . BRI, POE A7 2L
10 1) 25 T M T AR 1 R AT BE SR Y £ Ul A
IESURCRIA 3 X659V PR

Effect of POE treatment on mass fraction of fat in C. elegans

23 XHEMBRTFLZ&BAEAROS KFEHE N

7% PE %44 (reactive oxygen species, ROS) 2 fll &=
75 5 A AL B, AL A G P AR T S EOHL
= A 2 F DY, B IER B N EWRR
AR AN S N AFERTTE RS
AR LA AL R G0, P 3 EAE S AT BB I B
ROS™ ., 3 Al %0, 5 o B8 4140 B, 0 56 21 9% %
o FE B S 955 , HLBE A POE Ji &k B (10 389 0, ¢ ke
SR EEIK 55 . 24 POE il &K 2 4 5 pg/mL I, A1 L
T X B4, POE AR AR N 3 1 /K 7 A 2 3% ,ROS
KPR T 10.78%. 24 POE Jii & ¥ ¥ N 50.
100 pg/mL i}, 28 B AR Py ROS 7K T B A Al 2 3 (P<
0.01), 5 xF HEAH Lb 43 501l BRI 1 20.65% #131.60% ,
Ut ] POE A g H A 15 B 75 TN K& AT 4k d0 44 N ROS
AEH -
24 IFEWRAFLBREA SOD B E AN

SOD & WLk P 2 (1) 1 5 A0 B, 11 57 35 BR bl
E B, RIEPUEAE RS B 47 %1, POE
TEH I, 5 o0k B4 AH B, AN [R) 6 9 B X 56 4 1
SOD il i /343 AT+ T 10.78%.28.41% F139.21%.

#2 POEXFEMIRAT L REIRIERAIS T
Table 2 Effects of POE on physiological indexes of C. elegans

POE Jii ¥k J /(pug/mL) SR SRR IR I /min) 48 h A7 15 2 /% R/ um K 5 /um
0 40.72+5.84 100 850.24+70.26 50.31+3.78

5 42.13+4.76 100 876.53+69.74 51.89+2.86

50 45.57+3.87 100 901.58+82.60 54.17+2.79

100 46.38+5.32 100 890.87+70.38 53.27+1.58
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5 X B8 40 48 EE , POE-5 png/mL A W& 3 3¢ 7+ 15 J¢ B4
& 48t , POE-100 pg/mL F1 POE-50 pg/mL [ P<
0.01, B A T & I FE MO/ %, & B POE fig 2 2 3
N4 HAA Py SOD Bl 77 LA HE A 4 AL B 38

prr 5 100
POEJT &£ /(ug/mL)

*— 50 ALAH LE P<0.05, %R 2 22 5 Bk K o
B3 POEA L % M 447 & X ROS R &K K F¥h
Fig.3 Effect of POE on ROS level in C. elegans
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Fig. 4 Effect of POE on SOD activity in C. elegans
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200
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Fig. 5 Effect of POE on MDA molality in C. elegans
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Fig. 6 Expression levels of fat-related genes
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