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[ Abstract | Objective: To investigate the effect of Se-enriched Ganoderma lucidum polysaccharides on
blood lipids, inflammatory factors, stearoyl coenzymel (SCD1) and peroxisome proliferator-activated receptor o
(PPARa) expression in rats with nonalcoholic fatty liver disease (NAFLD). Method; One hundred and twenty
SD rats were randomly divided into normal group, high-fat diet group (model group), polyene phosphatidylcholine
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(50 mg -kg™") group, Se-enriched G. lucidum polysaccharides low, medium and high dose groups (0.3, 0.6,
1.2 g-kg™', ig). Rats were given high-fat and high-sucrose diet for 12 weeks to establish NAFLD models. After
treatment for 4 weeks and 8 weeks, the rats were sacrificed half and half to detect high-density lipoprotein-C (HDL-C) ,
low-density lipoprotein-C ( LDL-C ), interleukin-la (IL-l1a), interleukin-18 (IL-18), tumor necrosis factor-a
(TNF-a) in serum, as well as SCD1 and PPARq levels in liver homogenates. Result; Compared with the normal
group, fat vacuoles were obvious and associated with inflammation after 4 weeks treatment in model group.
Compared with the model group, Se-enriched G. lucidum polysaccharides treatment groups significantly decreased
fat particles. Compared with the normal group, HDL-C, LDL-C, IL-1a, IL-18 and TNF-a levels were significantly
increased in the model group after 8 weeks of treatment, Compared with the model group, HDL-C, LDL-C, IL-1«,
IL-18 and TNF-a levels were significantly decreased in three Se-enriched G. lucidum polysaccharides treatment
groups (P <0.05), and they were further decreased after 8 weeks of treatment, but with no significant difference
from the polyene phosphatidylcholine group. Compared with the normal group, SCDI and PPARa mRNA and
protein expressions in liver tissues were significantly decreased in model group after 4 weeks treatment. Compared
with the model group, SCD1 and PPARa mRNA and protein expressions in liver tissues were significantly increased
in three Se-enriched G. lucidum polysaccharides treatment groups, but the effect of polyene phosphatidylcholine
was better than Se-enriched G. lucidum polysaccharides on the improvement of SCD1 and PPARa mRNA and
protein expressions. Conclusion: Se-enriched G. lucidum polysaccharides could improve SCD1 and PPAR«
expressions in liver tissues of NAFLD rats, and could regulate blood lipids, and inflammation although its effect was
inferior to polyene phosphatidylcholine.

[ Key words | Se-enriched Ganoderma lucidum polysaccharides; nonalcoholic fatty liver disease; stearoyl-
coa desaturasel ; peroxisome proliferator-activated receptor a
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5% S REWR (T3 A W) ,78. 9% 3 4l Rl ( B W 12
B2 Y g8 ) o

F M 5. 16 mg fifi, By P BH AT A 4 TR B 55 BT
PEAL) |, %5 B2 B £ A M [ B (HDL-C) FIC %5 B2 B
1A B i ( LDL-C) 3550 & (H VAR R A= 28 D
fit*5 140302,140101 ) ; H A L/ R-la ([L-1a) , A
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%1 SCD1, PPARa, B-actin mRNA 3|4 5 5 f1 7= 44 &
Table 1 SCD1, PPARa, B-actin mRNA primer sequences and
product length

519 527 KB /bp
SCDh1 i 5'CATCGCCAACACCATGGCATT-3' 186
N 5'TCTGGAACATCATCACCAGCTTCTC3’
PPARa  LJi# 5'CCTGGAAAGTCCATTATCT3' 319
Fii# 5'GCCCTTGCAGCCTTCACAT 3/
B-actin [ 5'"GTGACGAGGCCCAGAGCAAGAG-3’ 123

N 5'ACGCAGCTCATTGTAGAAGGTGTGG-3’

E A, 2B, F 4 20 K, m Rk
12 J& 52 i NAFLD K FURE Y | 35 455 % ) 5 i il R 2
ZHIRITUS T EM RS ZH ig(0.3,0.6,1.2
gokg ™, P2 00 B A IR EE PR E IR 2 B B
2 BERAR R A B R K g (3 mL-kg ™), 24 B N
FE AR B 4 45 T 22 445 1 i 6 AELAL (50 mg-kg ™' ig) , IE
WAL TV 69T 4 JAR 8 JH 5 Ab BB K B4, Tl
IR DIV (=
2.2 bRACREE (ME IR B A R AE I E 3%
KA (10 mL-kg ™" ) BRI, % 5 I Ik, 108 U Ak
SO EBCL , LR T 433 T 1.5 mL B0, iR
JELE DAL 4 000 remin B, WAL, -80 °C K
FEORAT , 73 6 OC I € HDL-C Al LDL-C (g% ) ,
B b AL I 2 TL-1e, IL-18 FI TNF-a ( XUHT AR e 0
7)o
2.3 iR R A U A 4% ok 2 R
VW A€ 24 b JE RIS [R) v B BB OK, A i A0
YIR  HE Je (0 ola 2 i G i WLge
2.4 KeFFLE 40 SCD1 & PPARa mRNA #ik
HU 30 mg T 32 O RNA, GE R B 2 pg 96054 5%
cDNA, LA ¢cDNA JfHz, 17 PCR ¥ 38, 9" 36 5144 K
98 C #iZE % 2 min,98 C7ZE M 10 5,50 CiE k 30 s,
72 CHEAH 35 5,35 RPGIF , A AEAH1 5 min, B-actin
S IR 338 58 S BhRE WE E IS L Uk (L R 110V,
BFIE] 30 min) |, 5 J5 5B IR SCR 42 B4R, Image 1
TR B, LU g %% ' 38 B {5/ B-actin 58 B {H 4
e ZANHE , AL ER 3 K,
2.5 KM AFAE A1 B SCD1 K PPARa % 4 AH %t 35
ik 100 mg JIFBES) 3 € & )5 W7, B 60 g 17
SDS-PAGE HiJk , H1 Uk 58 W J5 5% % 3] PVDF JIi€, 5%
(9 T RE A= W53 P 2 i A BTk 4 °C 3 5, B Y g
3WEMAZSUMEE 2 h, ¥E% 3 55 ECL &tk
F N, B G UE A, AT HE R Image T #4431
- 104 -
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IRIT 4 JES  E R 2 2 A R AR D
R 8 R w2 2 R AL
FEB BN EORL, WL T,

ATER A B BERILH C. AR Y 24 300 mg-kg ' 415D, BT A Z
L 600 mg-kg " UL E. EHI R ZH 1200 mg-kg T AL F 206 B K
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Bl EWRZEEHE NAFLD X RAFRFER T ZN (HE, x400)
Fig.1 Effect of Se-enriched G. Ilucidum polysaccharides treatment
on liver pathology of NAFLD rats (HE, x400)

3.2 YRR HDL-C & LDL-C fysm  HIiEH
AR, BRI ZH HDL-C Jz LDL-C ¥ 8] & F+ i (P <
0.05) ;3697 4 JlJ5 , Wl R 2 20 3 MRy 4l 5
RIZHAH e HDL-C & LDL-C B @ FEAIK (P <0.05) , 3R
J7 8 A i — A, Lk 2,

3.3 P REUME RN TFHER SIEFAMLEL,
FEARIZH 1L-1e, IL-18, TNF-o $4 B . T} 55 (P <0.05) 5
BIT 4 JHG, B R 2 Z A SBAIA M IL-1a,
IL-18, TNF-a B S FEAIR(P <0.05) , WLk 3,
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*2 BWMRZELHEX NAFLD kR in%E s HDL-C & LDL-C 2/ &M (x £s5,n=10)
Table 2 Effect of Se-enriched G. lucidum polysaccharides treatment on HDL-C and LDL-C in serum of NAFLD rats (x +s,n=10)

- F HDL-C/mmol-L ™" LDL-C/mmol L~

/mg-kg ! T 4 9T 8 T 4 97 8 il

EH - 0.55 0. 08 0.54 +0.07 0.11 £0.06 0.14 £0.04
LR - 0.64 £0. 12" 0.65 +0. 19" 0.26 +0. 02" 0.25 +0.02"
W R 2 300 0.54 +0. 147 0.54 0. 12% 0.22 0. 04% 0.21 0. 03%
600 0.55 +0. 12% 0.52 +0. 147 0.21 0. 04% 0.20 0. 05%
1 200 0.55 +0. 14% 0.56 +0. 13% 0.17 0. 05% 0.19 0. 04%
220 Wi I T AL 50 0.54 0. 13% 0.53 +0. 14% 0.22 0. 03% 0.21 0. 02%

E S ERAMIL) P <0.05; SEAE ALY P<0.05(F3 ~5),

#3 EWRZZHEX NAFLD ARXEEFHHIM (x+s,n=10)
Table 3 Effect of Se-enriched G. lucidum polysaccharides on inflammatory cytokines of NAFLD rat (x +s,n=10)

H] 4t IL-lo/ng-L"! IL-18/ng-L "~ TNF-a/mg-L "~
4157

/mg-kg ™! BT 4 HYT 8 JH BIT 48 HIT 8 JH BT 4 BIT 8 JH

E% - 222 %56 220 %65 240 £76 246 + 64 1.36 £0. 04 1.36 0. 04
FEAY - 454 132" 453 127" 476 + 146" 480 + 152" 2.82+0. 11" 2.67 +0. 12"
R 2 300 304 + 107 231 +115% 262 +112% 251 +114% 1.91 £0. 12% 1.52 £0.17%
600 255 +98% 222 +72% 261 1152 250 +102% 1.90 0. 157 1.57 +0. 172
1 200 238 +79% 216 +53% 257 +95% 249 +74% 1.79 0. 17% 1.48 +0.19%
2207 Wi A T JIEL 50 234 +76% 221 +56% 262 +103% 251 +105% 1.81 £0.11% 1.52 £0.12%

3.4 Xt KE SCDI F1 PPARa mRNA 33k 9 5 IT 41 548 8 40 [ %55, SCD1 Ml PPARa mRNA % ik
S5IER A A, A4 SCD1 Al PPARa mRNA B AL (P <0.05) 3697 8 JH 5 i — 2 R K.
VI BREAR G 4 )G, il R Z 283 A6 W4,

x4 EWMREZLHEX NAFLD X RAFB SCD1,PPARe mRNA 3t RABH M (x £5,n=10)
Table 4 Effect of Se-enriched G. lucidum polysaccharides on SCD1, PPARa mRNA relative expression in liver of NAFLD rats (x £s,n =10)

- 4 SCD1/B-actin PPARa/B-actin
/mg-kg ™! YT 4 8 %It 8 A Wt 4 W7 8
IEH - 2.26 +0.38 2.04 +0.27 2.16 0. 36 2.24 +0.24
T - 1.12 £0.37" 1.15 £0.39" 1.18 +0.21" 1.28 0. 32"
YR A 300 1.39 +0.26% 1.53 +0.32% 1.43 +0.30% 1.61 £0.23%
600 1.47 +0.27% 1. 67 +0. 34% 1.59 +0.27% 1.78 +0.28%
1 200 1.58 +0.22% 1.67 +0.23% 1.58 =0.28% 1.69 +0.26%
2 I 5 R Tk Rk 50 1.74 £0.29% 1.87 £0.27% 1.72 20.33% 1.81 0. 28%

3.5 X KK SREBFI,ACCa EHERBMEMW 5  IKWEEMLSEZHIE LA . HAT NAFLD %A
IEH AL, B2 SCDI il PPARe 2 3R A4 M FERLZ I R RS i g+ 8, REHEA
WK IGYT 4 G, &R 2 28 3 ANRIT Al S B AR A I 45 R T A 2 A Y T 2 B W AR b T Y —
AU AL, SCD1 DL ) PPARa 2K 1R A B A+ & P oo 2, WFT s R 2 X0 2 A AR 4 0 & SR AE

(P <0.05) 3047 8 G it — LML, WK S, JH PR S5 R W L 2 B AR I R AR
4 ifig R AR 2 0 R 2 2, B LA E AR

UCARRBEE AATA TG K B9 $ i, NAFLD %t 2R Y7 NAFLD i, xF 2 27l 09 JF & LA K&
FGATIE R A AN BB R 4, vl s U RE AL 3 NAFLD YR P BA + o E A E L
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x5 EWMRZEZHEN NAFLD XRAEFAF SCD1,PPARe EFHEXNRIEEN M (x5, =10)

Table 5 Effect of Se-enriched G. lucidum polysaccharides on SCD1, PPARa protein relative expression in liver of NAFLD rats (x +s,n =10)

i | & SCD1/B-actin PPARa/B-actin

o /meg-kg ™! %It 4 YT 8 I 4 8 It 8

% - 2.55+0.28 2.31 £0.27 2.11 0. 16 2.26 0. 14
LT - 1.02+0.41" 1.15+0.51" 1.26 £0.36" 1.21 £0. 42"
W R 2 2 300 1.35 +0.37% 1.47 +0. 33 1.45 +0.27% 1.62 +0.23%
600 1.42 +0.21% 1.56 +0.31% 1.51 +0.29% 1.72 +0.35%
1 200 1.50 £0.32% 1.66 +0.32% 1.57 £0.25% 1.75 +0.24%
220 W N T AR 50 1.63 £0.28% 1.74 +0.34% 1.72 0. 33% 1.83 +0.32%

HDL-C 32 275 -k o A5 5, 2 30 30 Bk ofs 5 4 Ak [2] s, A6, BT i, 4. & 0 R 2% 38 W0 kS 14 B

2 1, A J2 ek 00 96 1 f 47 7, il LDL-C I 4 4
2, M A I8 2% TR R 51 Bl KR Ak DL RS o
o NAFLD & J5 40 M52 41, 23 5182 HDL-C Al
LDL-C J i , 3k 1775 4 0 Ml A5 9 7 A R
R 2 Z W67 NAFLD 4 Ji )5, & il R 2 Z 4
SR RIZH A L HDL-C F1 LDL-C B 8 F& A%, 697 8 J
Ja e — A RRAR R R B R 2 2R JE A NAFLD K
BRUMAG . NAFLD KR ff & 40 B 69T 4 A
Ja,@mR 2 203 N H 5B A IL-1a, IL-
18, TNF-o B B FEAK , $2 7 & fifi R 2 £ 4 XF NAFLD
KRB R MEH F oS E SRR, 5 PPC A
—,

PPARa AR U7 R B A Ak 11 5 5 il , [ Bsf th J2 A
G S B S B . 1E W N PPARa 9 KK
v T I AR B 0 2l BT JUE PPAR @ 2% 35 32 214 71,
TR T 5 1R A 0 R R A SE B A Rk B, IR
P8 B W7 3 B U0 AT F 40 0 1 A A0 R E I
S0 SCDT S Ak I U 40 i o B 5 12 % £k Ay B
N0 i I 2 1 B B Al , JCAE NAFLD fig iy i 4K i o
AEEMEM . AP R BE R 25 w5 ) A
B, FFIE SCD1 #1 PPARe mRNA HI4E [ %34
W S T 5, {H 22 0 % i B A B 24 3% SCD1 Al PPAR«
KRR TEMAE ZHAH, XERENRE ZHA
3% SCD1 F1 PPARa 3k 4R FH , (H Bl 36 55021 55 T
22075 W Mg T AL

Zi b E R 2 2 W NAFLD K RUIFIIE 20 21
1 SCD1 1 PPAR« 323K AT 2 445 9l i 15k AR B 4, 1HL
oAb A B S0 I A, RA TG R RE R AR .
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