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Abstract: In this study, SPF grade SD rats were used as experimental animals to study the hypolipidemic effects and possible mechanism
of red wine made from V. didii. Foéx. The results showed that the content of triglyceride in the serum of rats was significantly reduced by V. didii.
Foéx Wine, and the content of total cholesterol in the serum of rats was significantly reduced to 1.67 mmol/L under the low dose (p<0.05); the
content of LDL-C was significantly reduced under medium dose of V. didii. Foéx Wine (p<0.01), and the content of HDL-C was significantly
increased to 0.97 mmol/L under the medium dose (p<0.05). Treatments with V. didii. Foéx wine significantly increased the activities of SOD and
GSH-Px (p<0.01), but reduced the content of MDA in the serum (p<0.05). The results of Q-PCR showed that red wine promoted the expression
of LCAT (1.47 times), MCD (2.21 times), and CPT-1 (1.31 times) genes in high-fat rats, and inhibited the up-regulation of negatively regulated
genes such as ACAT1 (1.95 times), DGAT?2 (1.43 times), and UCP2 (1.98 times). The results of this study demonstrate that proper amount of ¥/
didii. Foéx Wine can reduce blood lipid levels in rats on a high-fat diet, promote liver lipid metabolism, and resist to high-fat induced lipid
peroxidation. Moreover, the hypolipidemic effects of V. didii. Foéx Wine may be related to the regulation of key gene expression of liver lipid
metabolism and related enzyme activity.
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Ak, ARSI AR B S, =l
MAERIRHBE FTbe R MAE 2 T e e i
e R —MECE Z MR S T IER, WE
P BN . O S 22 ™ EL A R I
OISR . H RTIGIR EH TR IR 29 £ 2R
T CdmmAgE) M, BSATSEERLE, BAl
TTRZGEs B R I BIE F AR 240, Ak,
IR EIATT MG AT SR (R 7 R,
ENHEH AL, EOR. METCR. AR, T
BLER . SRERFN & PR YEA 255 250 Z R0 71 RIA
YOS5y, REIE I el D JE [ 1) 5 2 AT o I
) % A SR RBE T R N P 2 o . A A (Vs
davidii Foéx) J& T 1% F1 1 % J& 2 A EE IR — N8 Fh,
RZFEERM AR, RIERFE, STAREM
T BRI, IR BRI EAEE. 4k
A CEERMERGY, R EER G, PEE, R,
Py, AR, S TR R R,
AOFRY], WA S B A3 B Re T b Sl
SRIGASFIRENAT . 36 25 R RS R G, A
HAPEENIGE TR, TS G 7 R
AR Ak, WRROREL, R
TR Z LA B A e MY, — 5, Tk
J 43 RE 8 0 v % RE IR £ I [ B ( High-density
lipoprotein cholesterol, HDL-C) & HFFRLF4EER A
JEAREE, Sh—T7TH, AT P 2 By R n] A i
AINRCRSE, BRI RORE, BE N ThAENSY, IR
WHRR, R AT A IR R A R ER . HH
R 2 (0 R A TR 40 5 i =B B
PN A7 DA S 1 26 PG 1 P T R P PRI 9T

D, AR IR I AN [ 7)o o A 1S e e
BHMRE SD R, BT/ TR B P IR AGISTAE O AR
WABFRAEA R FERZEE TS, DA ol w6 4 1 i) & 2
@RI JREIT RN IR T DhRe frdad i, DAR AR
R R R SR AR o

1 MR5REE

L1 A

1.1.1 REEeHhH

SPF 2 fi et SD KB 60 W, A& 150+10 g
oA, T EWIRE W e SR SRR AR, &
R AE S SCXK(H ) 2013-0004 . 1 3% %6 1. = I
22~25 °C, AHXHEEE A 50%~70%, BHIEEH 12 h/12 h,
H R EOK, PREFRIFER, BRRmR—4, 2 &1
YO8 BB B
1.1.2  shaphast

YT, K F R AR K R R AR O R o
ER TR T Jy: FERETARL,  78.8%; MHIEIRE, 1%:
HIEN, 10%; JEH, 10%; fHZE, 0.2%.
1.1.3 #EHAE

TR AR M K 2 A 2 TR R L TR o) FA <6 A T A
W, PR 12% (R0, B 0.68~0.83 g/L, T
159 22 /L.
1.1.4 Fakzy

g R R, dbatib R gfEE MR R A
115 EZZFBBE

S HBERSHT (BS-200), EYIZGH:; TB-PS
MM, BABTAHRAR; JI-121 H3IBKL,
RASHFAHMAT: RM2016 JEFYI ML, BRART
HBRAT]; Nikon Eclipse CI 1E & 22 A, HAJE
;5 Wonbio-48R 4= H BIFE il PRIEHHEA,  FHHE;
SUNRISE 4= [ #h§#r1L, TECAN A7]; IR R
4i, Syngene Gene Genius; /% PCR 1X (Tgradient-96)
945t B PCR 1% (Qiagen Rotor-Gene Q 6200). PCR
X (Veriti 96). HiJK{X (Bio-Rad Power Pac 2000).
SW-CJ-2D XN FRIH#N: TAE G, TRieil; hEmiE
A28 (XH-2000-1). AEU-210 TR, Kbt
IR KIBER. FWiRs, Eppdrof; ZIATERE:
HEEER MR BREE

12 F%
1.2.1 K¥&kt

=1 LB RNETT
Table 1 Distribution of experimental groups

432 Hhd = KA BregAa) pt Ziilka
EEELA (CK) 10 s P92k 25 mL/kg A 32 2K
ZREsT R4 (M) 10 EFE B heda4t 25 mL/kg A 32 K
rRpE S (Y) 10 EF B 5k 60 mg/kg ffig B
R H HBARS Z4 (JD) 10 EF B IEAAH 2.5mL/kg
RFEEFHEE (JZ) 10 E¥ B R sAHE 12.5 mL/kg
F#RHBEZHAEA (JG) 10 EF S EE 25 mL/kg
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PR AT B =R A LA RS
IR, IR (2016 P E R RAE TSR
HEFE B N AR R A A IO B (150 mL, B 2.5 mL/kg)
HEARR], BN ER 1. 5 CRRE AR
A 10 FEONBEPEHE 2.5 mLkg. iR 12.5
mL/kg. H7&E 25 mL/kg (&R SD KRMFE&
200 g i)

FHTEZ N (60 kg) HEFEAIFA 10 mg/(kg-d),
S8 (ZhERsee i) PR R (ORshiE
FARR TR B IS0 R LD B e 5 K R
A, NERRMESESFIEM ST AW 6 £, N 60
mg/(kg-d). FFHRREE 100 g AFTEER 1 mL.

20 S Ab B : SPF A R I SD KER 60 R,
PREE 150£10 g, EMNMEMESR—EG, &RAREFENL
N6, RIIEFSTHRAL GEatrkl- R K. milE
H GElEFRAEBR KO BAYEZEH CGRrig R+
RERE . R AL CRlRtaRHIG. e e

(F D, THREA 6 . HK B 10:00 #H—%,
FLRBT S R OKE S, S 6 &, A
FIEALSE R, IUIRE S5 PH RS B R 7 P A B
FMER. BRIOIRAEE. MEEAIOKE, B
FREE, WFREAREP R RIOK, FaRIREEL.

122 HaRkE

FKelfil: SEIGAE RIS AR 12 h OREEK), Rl s
2% L LY Z2 A AR B ER K VA TRORRITR R B, i R BRI,
KA G UKIGHE 30 min, 3500 r/min 2.0 10 min, X
VT 4 C o Reb AN ISR CRSZRITAI )
IR FE R AET-80 "CUKFED 6

JRIE3REL: RSEILE, BESALSE, MR,
TR U AT FERRE,  EUS 2K SR REAR R 07 11 /)N

AL, MOTHER OB R T HE 2-80 CIK
FENORAE, FHT IR AR A o
JHEHZAS) i e ARSI B ERD A P v 1 A= 3
KT, AT IHFRRE, 0.1 g A, AR
BHNBY R RBIRE, R BIRE R I SRS 2 BN
BRI 0.2 mL B0, A 0.9 mL e AR K E
T4 B AR S PR O AT 210 CRINTTE] S 60 s,
P 60 Hz) il % 10%519 M. 4 *C+ 3000 r/min B>
15 min, HU 3, 3edE6bf7T-20 CUKFRTRTE, H
TR PRI AE o
123 MR R
BUFFIEA - [R]— 0L 48 10% I RE[E] 58 24 h, A
Y, HE Beth, SuB T4l W2 k2 24 2
4.
124 A L8R, SOD. GSH-PX #» MDA
5
MIEA N B Alanine aminatransferase, ALT ).
BN ZEE (Aspartate transaminase, AST). HH=
fig (Triglyceride, TG). i IH[EEE (Total cholesterol,
TC)~ % FENRE AMHEEE (High-density lipoprotein
cholesterol , HDL-C ) . ik % J& flg & A JH [ fi=
(Low-density lipoprotein cholesterol, LDL-C) 7K*FH
BS-200 4x H B AE A BT GEHAT I E o A L
(Superoxide Dismutase, SOD). At H KL H Y
i ( glutathione peroxidase , GSH-PX ) . N — &
(Malondialdehyde, MDA) Z}5HIKH WST-1 7%, Lt
ik, BARELL %R (Thibabituric acid, TBA) il
JE o
1.2.5 RNA &S5 %Ki U2 ¥ PCR

2 WHEE PR SIMFFHER

Table 2 Primer sequences used in gPCR analysis

KR 2 AR sl (5°-3°) TFi#s 4 (5-37)
P-actin CCACCATGTACCCAGGCATT AGGGTGTAAAACGCAGCTCA
ACAT1 CAGGTCTACCCATTGCCACT ACCGTATGGTGTTGCTCCTC
DGAT?2 CCTAAGGTGGTGGCTGACAT CTGACCAGCAGTCACGTGTT
LCAT CTGGCTTTGGCAAGACCTAC TACCAGTCCTGCCAGCTTCT
UCP2 CGGAGATACCAGAGCACTGTC TGGCATTTCGGGCAACATTGG
MCD CGGCACCTTCCTCATAAAGC TGGAAAAGGCCCCCAGAT
CPT-1 CACTGGCCGCATGTCAAG CCCAGAGCCCTGTACCAAAG
FAS AGGCTGAGGCTGAAGCTGAA GATGAGGTCCACAGCAGCAG
SREBP GCTTCTCTTCTGCTTCTCTGG CAGGCTGTAGGATGGTGAGTG

TRIGHTH 3R S 0L, kL] 52 H 0.1% DEPC
KIZIE 24 h, 121 CEEKE, HTFRFH, RNA $2H
H1 qPCR & &S ey 2O ik AT 1 2418 04

10

WG R SR SN 22 R T8 B PRI A e
WHEE Bt AR, HEITER] WAL INAE R 1) Trizol
B, B IR UG RNA, KA A0
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THI RNA FHIE, BIRE IR & RNA KI5 E S
SEHENVE; F MR Takara BRI I ERAE UL BHBE T i 5
N, $550 RNA 18554 il cDNA . K Primer Premier
5 BT IR AT G R R 514, el A T AR
WAERAF G, 5IREERILE 2. RAMDSE
qPCR Kol AH I R A A SR IA &, PCR R AR TN
95 CHiIAEE 30, 95 CAMESs, 60 ‘CiBK 30s, %
FeREI 15, F& 40 NMER. AN KE 3 NEE,
SR 2 SR A B R R A B
1.2.6 XIEKE
JJ EXCEL 2010 A1 SPSS 18.0 Zi i1 444 % S i 4

AT Gt S, BTA faAn DT S £ hr fE 22

(X £8) Fox, RARREGZ5IT, JFHERNE
EMZE 75 (least significant difference, LSD) #HT &
VTR, p<0.05 € UNEFEF.

2 HZBRGSH

2.1 AFHEE RNA 423

10

& 1 RFFHES RNA
Fig.1 Total RNA of liver
W 1 fis, FHIEE RNA £84MT R Al i 28S.18S
PIZcAE AT RNA £&47, H OD260/0D280 #47E
1.8~2.0 Z ], OD260/0D230>2, FH]s RNA $2HLT
R A a5 QRT-PCR 5256 AR

2.2 R A A XA BT E B R

60 AR R TER T RIS FE, BRAT LG E I
WEREDLG AN, TARTIENL, TEREE THeR)S, 641K
BRI 4 S5 B R G, iR ALK BR A i = KA
490.26 g, SIEFHAALL, ElRAR AR E ISR R % %
5 (p<0.01), FIHEFEAGE BLHE LR, BS
IEH A BEEZER, RIS R A K
RAIF, AR, R E SRR — e
AEMAERIK, AR —ERRIRROR, HIGETT
BEMERER, X E R Tk R,

7 3 FIEEEN KR ERNRN
Table 3 Effects of red wine made from V.didii. Foéx on body
weights of rats ( X+S, n=10)
MR AR/ KRR E/g ¥¥F/g
EHE 187.86+8.79 448.44+34.89 260.58+26.94
BAE 185.94+4.19%  490.26+24.93%  304.31+21.45"

HahsA 188.84+7.81 459303330  270.46+30.32
EIKLL 185334677  447.15+1590  261.82+12.92
B 186.57+7.83  453.98+21.70  267.41+16.86
Bl 185.66£6.07  444.06+2123  258.40+17.55
A 5 FHAERT R *p<0.05, **p<0.01. 5 IEFLAE

#p<0.05, #4p<0.01, TFFl.

2.3 R A A B K BATHER A4 o %

2 KREFBEYI A
Fig.2 Liver sections of rats

E: CK AEFXEME, MAZMEHEL, Y A5 B,
ID AR EHBRA A, JZAXNBHHBEPHRZ4H, JGHAH
LRl

& 2 ATRAE H, IR (CKO REHIEA
PGERSERE, FENTEES. PR, gk, iF
SEIEMT, DA RE K 2 BRAERS, FRE N
B, AMAZIEMT, M), mRTRIRIRAL (VD
TR ARG R, /N 250 HL AR BRASR,
PR AT, MR ARSIk,
JE] P40 i e BB A R T 2, BT WA Tl
HEW, HBURITAIE. 5 M 4AHEE, v
RIFEN 2> B Tses dm e ekl 51 B a4 200
A2, WEIIE D). mAEA JG) HAMREH
HIVERRIGEERL, /N e Bk, A g
JTARTE - i B T 2 1 R e IR A 0 3 RS
it o
2.4 | A K R g B R

[+ TG, TC. LDL-C H! HDL-C /& HIWil Ak
M AEEGLRTE FHAEDR,  ARBSEBE AL i LB Y

11
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RAHH AR ML TG, TC K LDL-C /K F Tt
o HDL-C & &M%, B3R 4 7151, HIEWAE,
rflE4H TC. TG. LDL-C & &8 8480, 435
5% 1.92. 1.60. 0.97 mmol/L (p<0.01), HDL-C &
AR E EE 0.80 mmol/L (p<0.01). WFFFEHLL
LDL-C 8% TC JHEr A%E m R i 57 2 sh kol AR AL,
P B PR G IR R R, S AR R R
SRR IMAEZEL. HDL-C & LA H [ B (13 43
MU, A STHES N E LA IE [ i [m] AT A

Schroder ZERFFURIL, RS A 70 Co S (R R AT REAE
FFLHZIS I HDL-C /K, i S0%FIDTik, =)
TR TN B 5 1 2 P R R R n S 3 A0, AT
KW, SEfEEHE, . m R T A A
REMIAR HDL-C & & (p<0.05), HA5fEH
PR 225 (p<0.01), U5 B )6 46 ¥ m o ot 1 1))
HDL-C (&8, ceBHURMARIRGL, 528 P 5
SRR O g 5, (RS e IE
F1R) 1 2 Y %ot B v 85 P i 1 R B s R
PR B ZE A B, X TR AN R A Y

ZERATEL Ak, RIEE KR EA T TC S ERE
P Z 1.67 mmol/L (p<0.05); FALFIF TG & &
PIW R AR, 908 086 0.84. 1.12 mmol/L
(p<0.01); %] =720 H HDL-C 7 & 0 4
B2 0.94 mmol/L (p<0.05), 7% % i 7 & 4 h
HDL-C & &A% 2 E N 0.97 mmol/L (p<0.01); #i
HIRAEA. mFEATS LDL-C & EiE 5%
%, 5 0.69 mmol/L. WFFtKI, LDL-C &[HAT4M
MLV, FHA 20 SR Sk S
A TR, — 50N, LDL-C 5 TC #1°F4T,
{H TC /KFH52 HDL-C /K540, FrbRH LDL-C
VENBHIK SR RERE Ak A O L 0 S B M BT Al B R o
AT, FEE PR T I TG, TC il LDL-C
e, Ul BRI A HU A g R R B . X
AT REAZ BT T ) 2 i N AR AL R B
— 7 TS TE MR I RE [ B2 544k, RIBEEK LDL-C
(& &, AR 28642 5 LDL-C I RAEH R e s &
Y1, Bl LDL-C g ss A gl A e,

® 4 RBAEBX AR MASHISNE

Table 4 Effects of red wine made from V.didii. Foéx on serum lipid levels of rats (mmol/L) ( XS, n=10)

il TC TG HDL-C LDL-C
EF 1.46+0.15 0.5240.19 1.14+0.09 0.36+0.05
ZhGa 1.92:+0.23" 1.60+£0.27% 0.80+0.10% 0.97+0.19"
Hhdpa 1.59+0.14" 0.66£0.29" 0.94+0.14" 0.56+0.14
IR 1.67+0.16" 0.86£0.29" 0.87+0.10 0.69+0.15"
5 4 1.70+0.33 0.84£0.29" 0.97+0.13" 0.69+0.15"
kil 1.82+0.30 1.12+0.29™ 0.94+0.09" 0.88+0.12

2.5 A& A R AST fr ALT 8 %

=5 FIEEBITARIME AST, ALT 1RARAIEZNT
Table 5 Effects of red wine made from V.didii. Foéx on AST,
ALT of rats (U/L) ( X+S, n=10)

ik AST ALT
EEA 41.71+4.91 140.28+26.77
Zhgsn 64.55+7.68"™ 194.54+35.62"
Hia 52.61+12.33" 150.27+32.31
TARLE 53.23+8.41" 170.88+27.73
R 50.154£9.26™ 176.23+20.08
& 57.79+9.49 183.05+24.82

AST Al ALT J2RAEFIhRe M EE bR, 2240
SEWFFAER, YA AT, FF4EaH ) AST ALT
BEASMA S, FHEUMEH ALT. AST & &I,
R 5 v, HIEWAE, mlE4+ AST 1 ALT
KPR EE S, 258 6455, 19454 UL

12

(p<0.01), BiBH SRR & i B . T =il
LR, HlE AR LT AST Ky
BERRK, 5N 53.23, 50.15 UL (p<0.05), Hl%
TP AD TR PR ALT 2 7R3, TRE 2 i)
A ELE AT AST & BRI AT 545

2.6 F|% % 1tk B, GSH-Px. SOD. MDA

H#E 6 nJ%1, SA4AMEMt, SE4ld SOD i

P BRI A 150.43 U/mg (p<0.05), GSH-Px JiFPE
FPEILE 554.88 U/mg (p<0.01), MDA & & 5 # 5
% 2.65 mmol/mg (p<0.01). HifaZHAHEL, &55EH]
A A ERAH Y Re A5 HR = GSH-Px Al SOD 14
(p<0.01); HII% 25 =7 B 4 A 2 5 PRI MDA & &
£ 232 mmol/mg (p<0.05), FIF AR F77)
RN ERFIC MDA K& &, 77 2.09. 1.78
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mmol/mg (p<0.01). AT 0TI 465 1 25 7 AL BRAH
KR R = NE BN R RIS RE 1)
B, XGRS AT A Y. GSH-Px
A1 SOD Je =ik i EE R HTA NS, B H
HIFE 2, MDA 2R AL E ), fed
B WA IR PO E R . 45 R B & n]
LIOR e ML ARAE 51 S A AR o S A 1 A7 A B R
REHETH SOD. GSH-Px &tk
% 6 RIEEBEXTARME GSH-Px. SOD. MDA AIF/N
Table 6 Effects of red wine made from V.didii. Foéx on GPX,
SOD, MDA of rats ( XS, n=10)

41%]  GSH-Px(U/mg) SOD (U/mg) MDA (mmol/mg)
EFL4 907.70491.04  181.50+16.17 1.27+0.16
BPgR 554.88+60.45"  150.43+19.79" 2.65+0.37%
Hap 9264048342 25391421437 1.35+0.18”
KL 850.10£109.847 22654429707 2.09+0.317
YL 96525489287 244.43+28.427 1.78+0.32™
EHHME 796.56£93.177  216.02+£33.44™ 2.3240.16°

2.7 R\ A A& 2 A BURE RE AR BT RO AE kA B

Tk B R

TEASEEG R, BT 8 AN AR AR S Sk
RTEAS R AL ERLH (AR RIS BRI, SIEw ALk, &
B4HF Y LCAT. MCD. CPT-1 FERHBFEIE T,
ACATI1. DGAT2. UCP2. SREBP-1c #il FAS %L
Fik 1 ACATI & —Fh BA fEALIE A1 2 St
By, A7ALE T AHM 5T PSR, i e I e 5 R
JE U R R A A S 7 TR 3 R 5 e i P — e S e g
AR R MACAR R O i i e R [ A 2Rk 2 5 30
ki FERELL, NI ACAT1 JER flRIEH FI TR TC
(e e, A AT AR P Ui 2 U AT R ] e
P> DGAT2 @I (2 e o s i (i, 4
MR A H =B TRE RS, T DGAT2 (1)
Fik ] DA H I = ES AT IEHEARCY LCAT s
FEY)E SRR E R AR B A MG, H 255 T HDL
F14) S AR L 5 B2 1) 3 i 1 1 e s UCP2 ZE (K T A1 5 ATP
A RUREER, HERIA YRR -2 geslnm i i
SEANITIRI ML, (EHER LN R P MCD 21
THENTREA I E R T, X EGR TR R
T A AN LTI A A AR, TG RO
HEWTREAL I E BN 1, il MCD &5 F
TR RIR (FFA) FIRFIEH TG HIH
LA CPTL1 REWs /- IR KB R A2 52
MBI B RRRIT g4, B CPT-1 BEFRIA

AIHE =R AR R AL, B T o (R
LA, SREBP-1¢ & H Il =B H 3 & o 12 1) B E %
SEURIEIN T, IEIEGE FAS IEIE, RTHATAHROAR R
&R, SREBP-1¢ 1 FAS Ry A] LA i
W BRI R A R kb T R SRS . i iR
FLsE, R A AR A B S 26 1R LCAT MCD,
CPT-1 2 15RiE, T ACAT1. DGAT2. UCP2.
SREBP-1c I FAS J:[FI5RIE, 7S5 2 AL 2
SR AR LR B TR 2 R (p<0.01); HiFilE
WA T LCAT 5EmEHAFEREN ER
(p<0.05), HAhFEDH 5 fRLHAH LL IR R T AR 2% 2
5 (p<0.01), FEfERIE & EASETE LCAT. CPT-1
RRFE E SR RARE BEEES, BRI
AT A i A SRR IR 1A 1Y = AR O £ KRR TR
AR, I SGE MAERDL, X5 XRSEATF 78 R —5L,
%1% N8 FAS. DGAT2. ACAT!1. SREBP-lc %
eI G RS i 5 R (1 908 T g 2 T 4 T L AT B
FRIhBERIED, (HHHLRAG R — B i,
2.5r s Bk 22251 s I s

Relative expression leves

i

MCD ;PT—I SREBP-1 FAS
& 3 KREAFAE IS FRAHECERE X RILE
Fig.3 Relative expression of the genes involved in lipid

metabolism in the livers of rats (meanSD, n=3)
E: Haf AL B *p<0.05, **p<0.01; 5 FHA5ab&
#p<0.05, ##p<0.01,

3 g

AR, AT T DA— e AR R BRI BRI
AR SEfedbt, (R A pe ik o
BRI HTC & &7 260 T 32 B Yol 35 PRI
TEHTGE R w7 B 47 09 B AR 2 2 42 iy LI R
HDL-CH& & AR sl i ne sk w2 %
fRIMEHLDL-CHr . RN, 0 45 Pk A 0 e
RN 2 iR BT S B EAST ALTIF R, IR
re IR 5| S I o SE A R B e, B3
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