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[ Abstract] Objective To investigate the effects and the underlying mechanisms of selenium en-
riched yeast on hyperlipidemia in high-fat diet (HF) -fed rats. Methods Forty male Sprague-Dawley(SD)
rats were divided into four groups according to their weight by random block grouping method: blank control
group, model group (HF group) , low dose of selenium enriched yeast intervention group (HF + LSe group,
selenium dose 0. 83 wg/kg) and high dose of selenium enriched yeast intervention group ( HF + HSe group,
selenium dose 8.33 pwg/kg) , 10 rats for each group. Rats in blank control group were fed with normal diet
while the other rats were fed with high-fat diet. The whole study lasted for 90 days including 30 days of mod-
eling phase and 60 days of intervention phase. During intervention, weight and food intake were recorded
weekly, and the food utilization rate was calculated. At the end of the experiment( the 60th day of interven-

tion) , alanine aminotransferase, aspartate aminotransferase were measured by automatic biochemical analy-

DOI.10.3760/ cma. j. issn. 1673-4157.2017.06. 001

YR B0 :30001 1 R TT S T0 By 428 1 o o s BB (R IGE e , 3 A, 3k K e, 2847, ki, SR P il , £R% B8 ) L 38
TIVAZE (IRELR) AR Yk (RN, B )

WEMEHE G , Email ; guqing315@ 126. com



362 - [ e g - AR AR 2017 4F 11 H 45 37 545 6 1)

Int J Endocrinol Metab, November 2017, Vol. 37 ,No. 6

zer. Serum atherosclerosis index ( AT) and plasma induced atherosclerosis index ( AIP) were calculated. All
animals were dissected to observe the morphological changes of liver by HE and Oil Red O staining. The
10% hepatic tissue homogenates were prepared to detect the contents of total cholesterol (TC) and triglycer-
ide (TG). 3-Hydroxy-3-methylglutaryl coenzyme A reductase ( HMG-CoA-R), low-density lipoprotein re-
ceptor (LDLR), acyl coenzyme A cholesterol acyliransferase ( ACAT) and lecithin cholesterol acyltrans-
ferase (LCAT) mRNA were analyzed by real-time reverse transcription polymerase chain reaction. Results

The average body weight in HF + LSe group was significantly lower than that of HF group on 56th day of in-
tervention (F =3.028, P <0.05). The food intake and total weight gain in HF + HSe group and HF + LSe
group were significantly lower than those in HF group( ¥ =19.706, 5.776, all P <0.05) , whereas the total
food utilization of HF + LSe group was significantly lower than that in HF group (F =23.791, P <0.05).
Liver TC, TG and Al of HF + HSe group and HF + LSe group were significantly lower than those in HF group
(F=55.413, 5.322, 42.405,all P<0.05). AIP in HF + LSe group was significantly lower than that in
HF group(F =9.522, P<0.05). ALT in HF + HSe group and AST in HF + LSe group were significantly
lower than those in HF group (F =5.942, 3.489, all P<0.05). Compared with HF group, HF + HSe
group and HF + LSe group had different levels of repair in hepatic cells, especially in HF + LSe group. The
expression of HMG-CoA-R mRNA level in HF + LSe group was decreased significantly compared with HF
group (F=5.972, P<0.05). Conclusions

duced by high fat diet, possesses the effect of lowering blood lipid and anti-atherosclerosis, and repairs the

Selenium enriched yeast inhibits the weight gain of rats in-

liver tissue of hyperlipidemia rats. The main mechanism of selenium enriched yeast on lipid regulation may
be its inhibition of HMG-CoA-R mRNA expression.
[ Key words] Selenium enriched yeast; Hyperlipidemia; Blood lipid; Cholesterol
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Transcriptor First Strand ¢cDNA Synthesis Kit 5f—#54
BRI & B 2 KA 7], SYBR Premix Ex Taq (Tl
RNaseH Plus) 4 [ TaKaRa/\ 7]
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1.2.4  SgifE & PCR AR A AR OC K mRNA
IR BRSO mg U, A1 H] TRTzol 32 £ HUS
RNA, R )5 ¥ 1 g B RNA i i Transcriptor First
Strand ¢cDNA Synthesis Kit #4752 ¥ 5%, 7¢ 6 € i
PCR 7£ LightCycler® 480 (Roche /A H]) % #% rh i
17, B IS 3 AE K, IR LD 3-8RI T b i It
ABEE NN S, 25 WiE B-PCRECV K & 2 x
SYBR Green Master Mix 12.5 pl,ddH,0 8.5 ul, For-
ward primer 1 pl,Reverse primer 1 pl,cDNA 2.0 pl,

FE I PCR AR5 )8 ol v At i 2R 07, LA 274 3%
AR REIR R A A2 . T2 B PCR Y5197 51
W2,

R2 SWER PCR 51YF5

S 3179 PO
(bp)
-V 5'-GCAAGTTCAACGGCACAG-3’
GAPDH L5 150

T5145'-CGCCAGTAGACTCCACGAC-3'
W5 1915 -TGTGGGAACGGTGACACTTA-3’
HMG-CoA-R J:‘a?} 1) 168
T#5145'-CTTCAAATTTTGGGCACTCA-3’

LDLR L5145’ -AGCCGATGCATTCCTGACTC-3’ 119
NS5’ -AGTTCATCCGAGCCATTTTCAC-3'

L WEs 145’ -GCTGAAGTGAACTACCCCTT-3/
ACAT - 150 ~200
T #5145’ -GAGCCATGCCTCTAGTACCT-3’

LCAT 51 45'-CCCAAGGCTGAACTCAGTAACCA-3' 116
5145 -CGGTAGCACAGCCAGTTTACCA-3’

T : GAPDH : 3-B R H il 2 /i % B ; HMG-CoA-R: 2 HY A 13 — It
G AV JUR s LDLR 16 %5 JE 7S 2 1137 145 ACAT : B SE G A-JIR [
TG S R 3 LCATT - 0 L 5 R o s s
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K3 E AR X R U R SR AR (g, % s)

45 B HTX 814 K 21 K

%528 K

%35 K a2 K 49 K %56 K

AN 10
HF 24 10
HF + LSe 2 10
HF +HSe 44 10

392.7+16.6 423.9+20.3 452.6+20.3 471.3+18.6 496.4 £27.7 514.3+£27.0 522.4+28.2 535.8 +30.5
396.1 +17.1 437.9 £21.2 478.3 £26.8 505.0=+31.5 531.7+32.3 558.6+35.6 568.8 £33.7 589.2 +38.3"
391.8+19.7 418.7 +28.4 453.2+34.3 475.2+36.4 497.3+39.7 520.7 +43.1 532.6+43.2 552.2 +44.2"
392.4 £21.6 421.5+27.2 456.2+£33.0 481.6+35.1 506.1+40.2 529.9+42.0 540.4 £42.5 559.4 +47.3

FE 0.106 1.211 1.766 2.339 2.169 2.724 2.827 3.028

PAH 0.956 0.320 0.171 0.090 0.109 0.058 0.052 0.042

T 5 O IR, P <0.05 555 HF 41AH L, PP <0.05 s HF 21 - BERIXE MR 2 5 HF + LSef : ARGk 1 % 12 5 HF + HSe 41 . 5 750 ik 5 16
LS

R A AR X e AR K SRAEET R AR (g, x £ s)

@n vk HIXR B4R EAPS 28 K 35 K F2 R %49 K 556 K
ZSEXHE4L 100 176.1£12.2 218.5+19.6 227.117.0 222.0+20.8 213.9x16.3 205.7=15.8 189.0=18.3 201.4x16.8
HF 24 10 145.7 +18.0" 186.7 +14.0" 191.5+16.7" 183.6+19.0" 179.7 +12.7* 184.7 =11.0* 175.0 £10.2" 186.8 +18.1

HF + LSe 44 10
HF +HSe 41 10

145.1 +10.0* 181.9 £13.6" 172.5+17.2% 171.4 £18.4" 167.6 +21.7* 167.6 +19.8 165.1 £17.0* 171.5 +15.6°
142.7 +15.5% 167.3 £21.0™ 167.0 +13.4™ 163.9 +16. 1" 164.7 £15.3* 165.4 +14.4* 156.2 £13.1* 172.9 +31.7°

FA{H 12.347 15.431 28.215 19.194 18.014 14.381 8.789 4.205

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.012

T 4558 AR IR EL P <0.05 5.5 HF ZLAHLEL, PP <0. 05 s HF 2 ASEARIXS HRZH s HF + LSe 2 - AIRFF) 42k 5 WGP B2 5 HIF + HSe 41 - o 70 ik 5l
R 20

S5 B MEEEXT EAE MCE K R E SR FTOE R R AR UCAE SRR H-h =

BEYAHER R (x +5) S [ BT 595 0 (mmol /L, % £ 5)
gl B B BitER BEYH R 215 15145 S I ] Hih =g
(g) (g) (%) 25 PR R4 10 0.74 £0.17 2.23 £0.67

ZSEATIEZ] 10 143.1+21.6 1653.7£121.5 8.64+0.99 HF 41 10 2.14 £0.36" 3.03 +0.20"
HF 41 10 193.1+27.1" 1433.7 £106.1° 13.44 +1.38" HF +LSe 41 10 1.78 +0.22% 2.54 £0.30"
HF +1Se#l 10 160.4 +30.4" 1342.7 £112.0* 11.88 +1.64* HF + HSe 2 10 1.78 +£0.25" 2.52+0.50"
HF +HSe 41 10 167.0+29.2" 1300.1 +108.9% 12.77 £1.43° Fia 55.413 5.322

FAH 5.776 19.706 23.791 P fii <0.001 0. 004

P{H 0.002 <0.001 <0.001 W52 % R LG, P < 0. 05; 5 HF 41481k, P <0.05;

T s PR HRLLAR L, P < 0. 05; 5 HF 41K, P <0. 05 HF HEF : A7 B2 HF + LSef] - IG5 o ' Al /5% £ 21 ; HF + HSe 2 : 5 711
S HUROR IR HF + LSe 41 (G ik BT RNE REAEL; HF + HSe 4L, ) WA AREERAL
B A

3R 6 EANPERE O R IUAE A B AL T AP B9S2 (% £ 5)

245 %5 Al AIP
25 X IR 10 1.04 +0.28 0.19 +0.18
HF 41 10 2.66 +0.41° 0.54 0. 18"
HF + LSe 41 10 2.00 £0.30® 0.38 £0.12%
HF + HSe 2 10 2.34 +0.35% 0.42 £0. 10"
F (i 42.405 9.522
P4 <0.001 <0.001

E 525 X BRI L, *P < 0.05; 55 HF 414 1L, P <0.05; HF
4 AR R AL ; HF + LSe 21 - I i & A4 HF + HSe 41 2 55 51
A ERE L 5 AL: B ko R RE AL A8 05 ATP - B0 ks A A AL 5 5%

2.4 g A EERE X G g I R R IR R e = e
AR HF 2H 4 PR A [ | H i = 5K F
R T X AL (P 1 <0.05) i HF + HSe 4
HIHE + LSeZH G B [& 8%  H il = Fi K7 B & KT HF
H(P¥<0.05), %7,

2.5 R ATTEETE X i R IALAE A SR L I A Ak Y R
HF 411 ALT AST g S K F B E & T8 E
STHRZH (P 44 <0.05) ., HF + HSe 4l [l 3% ALT 7K 5F
FIHF + LSe 21 Ifil 7 AST 7K 3 B &% T HF 4
(P 7 <0.05) ,HF + LSeZH IfiL i ALT FlIfiL %5 & (1 &
K TS AR IBLH (P 1 <0.05) , 4 4[H]
L3 L8 A A 8 FIUEF K OF 22 38 TG0 12
BN (P¥>0.05),L%8,

2.6 B AEERE T R IR A BT ZH 2% B A 1)
RN 25 0T HR A R BRI B 88 T 20 e HE 51 2 5%
JHE20 At L e e ik oA v oo SRS IRHES R HE S
HSF (LA, B 3) s HF 4 EE8E T 40 i HES 2
L, 26 ek B , 200 6L PN A R g 0, 400 P 2 94
AR A0 M R IR BE (& 1B, £ 3) 5 HF + LSe 41 K
HF + HSeZH 5% T i 10 25 P R 58 el 5, 40 e ek ik i 2
WREAR AT T, DR W i 4 HF 470, B2 )i
UM ZEA FEAIEH (B 1C 1D, 3 3) o 04 O Yefh



[ i PN 2 iR 2 2017 4E 11 H 4537 %55 6 ] Int J Endocrinol Metab, November 2017, Vol. 37 ,No. 6 - 365 -

R8BI RE R  E A SR A A FR B A R (3 = 5)

41 51 e ALT(U/L) AST(U/L) TP(g/L) ALB(g/L) GLU(mmol/L)  CRE( pumol/L)
25 AR IR 4 10 48.5 +4.7 147.2 +12.0 66.0+3.4 42.9+1.8 5.45+0.33 63.3 3.7
HF 4 10 71.0£12.1*  195.3 £50.4*  71.5+4.6° 45.2+2.5 5.49 +0.65 63.4£5.2
HF +LSe 4 10 65.2+19.7°  141.1+32.4"  71.8+5.7° 45.2+2.7 5.80 +0.51 64.1+7.1
HF + HSe £ 10 54.8+11.6°  159.5 £54.8 68.6+5.8 44.6 £2.6 5.24 £0.55 64.5+17.2

F 5.942 3.489 2.977 2.123 1.932 0.034

P 0.002 0.025 0. 044 0.114 0.142 0.991

He: a8 I RRAUARLL P <0.05; 5 HF AL, P <0. 05 HF 41 SRS HE L ; HF + L.Se 41 fIR5) d F TG R4 5 HE + HSe 21« 785 50 42 R
PERE2E s ALT . Y 24 FRAAIE L RO [ s AST . K11 & S IR A SR RO TP - IS S 8 5 ALB . I3 F 8 H 5 GLU - Ikl s CRE - JJLET

SR BTSN ZL O e o AL T HAS 61 K
FIFFLH L) B, & B0 HF 20T 40 i Py m] 0K Al 41
g W5, 4L (o, 59k {8 M, HF + LSe 41 K&
HF + HSeZH 4RI N LTt R DR /0, DI 2 (3 3) o
2.7 G AP RE X v R L AE R SRR AT A G
mRNAZRIRACERYSEI 5 BT 1056 61 K, 5
235 N BR4H A, HF 20 HF + LSe 2H }2 HF + HSe 2H
JIFAE ACAT ,HMG-CoA-R . LDLR fILCAT mRNA ik
WEREL (P <0.05), 5 HF 4]l #, HF + LSe
ZH ) HMG-CoA-R mRNA 3% ik /K °F & & B 1K
(P <0.05) ,HF + LSe 4 }% HF + HSe ] ACAT . LDLR
HLCATHImRNA LA /K V-5 HF 21 8] (9 22 5+ o 48
FEN(PY>0.05), W#E9 K3,
3 itig

AL R R, HF + LSe \HF + HSe 2H {4 5 i 35 1I%
T HF 41, BBl o] LS B IR E 5 R A K
FUATES I, HF + HSeH S HF + LSeH iy & &
FKT HF 4, HF + LSe H M &9 #) FH R W K T
HF 24 ,HF 2 HF + LSeZH &t HF + HSeZH 1Y 60 d G
RS YR 2 0 R T 25 PO B A, R WAl
THUR AR R 2 5 | K B i b, I AT
AEZ T = B TRk LU I R R X v RS | A Y . AR
R Rid Box 52 3 X B4 i, HF 4

RO EAGREREXT S R AR R SIS A
ARG 5~ mRNA KK R

1% % ACAT  HMG-CoA-R  LDLR LCAT
ZSENTHEZL 10 1.01 £0.14 1.03+0.31 1.04=0.38 1.01 £0.13
HF 4 10 0.56 £0.08* 0.86+0.12 0.44 +0.10* 0.35 £0.09"

HF +LSe 41 10 0.42 £0.16* 0.44 +0.13% 0.44 £0.19* 0.29 0. 10"
HF +HSe 20 10 0.54 +0.18" 0.62 £0.10" 0.24 £0.03" 0.31 +0.04"
F g 9.892 5.972 7.638 39.821
P1{H 0.005 0.019 0.010 <0.001

TE G2 A XHRAA I, P <0.05; 55 HF 204, P <0.05; HF
20 AN IR s HF + LSe 20 IG5 2 % Al % £ 20 ; HF + HSe 21 : 57
R AR s HMG-CoA-R : 32 FH L I — Bh4i A A 18 JF il ; LDLR . fi%
NG AR ACAT : Tk L4l A-JIFL [ B Bt 3% 4% B Wl ; LCAT . By
T L S T s s Tl

HF + LSeH J2 HF + HSeZH AFIEACAT \LCAT mRNAZ
KW EREAL. 5 HF 4 E, HF + LSe4] 2 HF + HSe
ZHACAT LCATIHmRNA Rk 2 R LG ¥ E X,
DEAEI , A 2P A A i I N J& 3l 1 ACAT LCAT ™ A=
YEFAI o AT FI ATP J2 5y Jik o A 1 £k XU 119 3= 2 350
DG &, H AR T i 28 W9 A0 I 45 8 9 104 AU 34
JntS . HF + HSe4 FIHF + LSe4H [ Al #4 i 2L F
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