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Abstract

Alm

To explore the mechanism underlying
protective effect of gypenosides (GPS) against
type 2 diabetes mellitus and nonalcoholic fatty
liver disease (T2DM-NAFLD) in rats.

METHODS

Sixty rats were randomly divided into five
groups: blank control group, T2DM-NAFLD
model group, low dose GPS group, medium
dose GPS group, and high dose GPS group.
The efficacy was confirmed by histopathology,
and the expression of tumor necrosis factor-o
(TNF-a) and nuclear factor-kB (NF-kB) in the
liver was analyzed by immunohistochemistry.
In addition, the expression of peroxisome
proliferator activated receptor gamma (PPARy)
and cytochrome P4501A1 (CYP4501A1)
mRNAs was detected by RT-PCR.

RESULTS

Immunohistochemical study showed that
the expression of TNF-a and NF-«xB was
significantly reduced by GPS, in a dose-
dependent manner. The expression of PPARy
and CYP4501A1 mRNAs measured by RT-
PCR was also significantly down-regulated by
GPS. Moreover, GPS decreased the infiltration
of liver fats and reversed the histopathological
changes in a dose-dependent manner.
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CONCLUSION

GPS protects against T2ZDM-NAFLD by down-
regulating the expression of TNF-o, NF-«B,
PPARy and CYP4501A1.

© The Author(s) 2016. Published by Baishideng
Publishing Group Inc. All rights reserved.
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(insulin resistance, IR). 278 R (type 2
diabetes mellitus, T2DM). EJ K5V g 5 T
(nonalcoholic fatty liver disease, NAFLD). H
I, AFFFNAFLDEH HBIZ) 420%-40%, F
H1 230% 1N AF LD &35 i 1 1k i e A
KEPE R PEIE % (nonalcoholic steatohepatitis,
NASH)HE", NAFLDE 5 W10 18 P T
P, SRR . M. TR EREAEAR
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PR 2RURE R S OF AR ORE P R T (ty pe
2 diabetes mellitus and nonalcoholic fatty liver
disease, T2DM-NAFLD) & — 4R i ¥ 50
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JEHUO A L b PR R IR 2
W, AHEATHEHE ] FNAFLDENASHE )
L2, AR T I NAFLDEL
NASH 259 A5 173 b L, [E Y AR 7 5t
¥k SR8 T NAFL DN A SHA Y128 2 FL4E
gl K ILERIRY) b, b B SR 4 i
S (gypenosides, GPS)E# % TR #
(R 2. GBI I B 2 R A B B A
W, H A B £ GPS. BRI 1]
GPSH LU I e 7, 25038 e I IIURE A ER L
M3 R, AR M 25 B 5B UE S GPS
2 B2 255N A G R R AR, B g o
REMSL Rt g, B0, Pk
PRAFE, PFESEAE . A RIARHET R, Tkt
GPSHIVEHIHLERR I, AHIFFEE A0 0
LU IR HE IR T--a(tumor necrosis factor-a,
TNF-a), %K F-kB(nuclear factor-kB, NF-
kB). A4 ZP4501A1(cytochrome 4501A1,
CYP4501A1) mRNA. i 584k 4 B A4 1 5 1)
W 52 & y(peroxisome proliferator activated
receptor gamma, PPARY)FZRIA, ¥RITGPSIHYT
T2DM-NAFLDHIHLH.

1 #RATSE

1.1 (S5 5h#: 60 SPFZ & SDKHR,
PR 180-200 g, WAL EE 257 Be sh #) 5 B v
DAHRBE[AFE S No.sexk(i#1)2009-0004]. 52
56 1 ) b 4 1 M T S 56 B M b (B
FHIES: 0015644). KEEE6 R/, 12 hBREE
W, SERETT wkil AR IR, shah T IR %
PORGS, 4iF524 °C, W2JE45%, Rt L&
YRR, sh s I H AT & K2R
T A AG PR o N [ BB A, 90 B 2 o B s
W s e B vy o i A e L B P S B
AHT12 hEEfr; (2) EESERBUR: LB (blood
sugar, BS)Kr A w4 5 5, GPS(#%
H>98%) H 14 2 KPR A 4
Wk %5 % (streptozotocin, STZ) H3EE Sigma
Ay AR AEI B s L A Y
ARWFFCRE; MHLTNF-a. MPINF-xB. HRP
Frid FI=EPtilgGIW H 3£ [E Proteintech /A Al
RNAiso Plus(Total RNA extraction reagent)RNA
PG G 1 H ATakara/A 7]; StarScript
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Il First-strand cDNA Synthesis Kitifi# i
il & FStarScript I SYBR Two-Step qRT-PCR
Synthesis KitSEIN2¢ € FAZ IR H A S0
H 3 E Invitrogen2a \l; SR EHE X £ (high fat
and sugar diet, HFSD) H 1L = 24 24 B 54 51
56 b 46 (8325 % HE Al DR 10% 8 1 +5 Yo it
+1.5%H [ AE+0.2% 25 FAH R H+0.05 % N I
SAMERE); (3) 3 BRI #%: ZOlympus AU 2700
2 H B EA T O HAOlympus A | 77 i,
C1000 Touch™ 96fLHRHPCRAUHICFX 385™
Real Time PCRY {4 36 [EBio-Rad A w] /™
fih; Accu-Chek U i HE 13 A #if - Roche /A 7] 7~
iy DL-45R-LiA U AGTR 25 O H LA B it rh R E
WG BT R AT BR A W) 77 s D7 A
Olympus BX-50 Microscope &) H AOlympus 2
HPE 5 B B A R S Leica Microsystems A
5 [F LeicaZs & 7= fh.

1.2

1.2.1 DM IR D wkE, F60 R
SPF SDKRBHHLA h24l: IEHAL(1 4, n =
8), IEF AR SR, B (2 = 52), HFSDI
J¢. HFSDWEFR4 wkm, SDK Bl b4 4 i 1
JEVE STZ 40 mg/kg, 48 hi B K HML, 1
BE>11.1 mmol/L, 4 NSLIGH, RS2
100%, 4kSEHFSDIEFRA wk. 55951 K TF4A,
FT2DM-NAFLDFAL K FL 43 A B R 4L (1T 4H)
F3AGPSIRYT A4l V4. V4l). 4.
V4L, V415051451200, 400, 800 mg/(kged)
FES 10, [R] 4R SEHFSDME SR, S50 5 114 wk.
S A5 R, W RSy kUL A T S
7 R RH P (] 5 2R AT 2H 20 B 2 A A B A g
AL 3T AT IR VRO A it
£71-80 CUKFAH T IR 2L AL 3 .

1.2.2 R B R A I BS.
1.2.3 c HFH R e A

IS, ). HEG4 (%, Olympus BX-500%%
SEARBEAT I, o3 B R 7 A P AR FE R 43 9 H
Leica Microsystems 2 {5t M AH 58 48 128 H i 7Y
Bl ORAT-

1.2.4 CREL2. 3R I
05 Ji5 1 3%H,0,32 #1110 min ¥ K 41 i Py (1)L 44
VIl E PR, AL S D) 4y 5 BT TN F-o il
BPINF-« BE v fEfT R4 CHFH A, 85 H
M3 B 120 min, 2245 H ZPU(HRPHRIC IS
PURPUA)37 CHEH 30 min, )5 5DAB-H,0,
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FERFE HCE 10 min, Olympus BX-500t2% 1
BT UK 40015 ML %2 ) H] Leica Microsystems {i:
WA R ALK
1.2.5 PCR [ 41-V4IAFEFEABRNA
U2 RN Aiso Plus reagentififl & i
WIS AT #4F, M HIStarScript Il First-strand
cDNA Synthesis Kitilfi & 53A 7 G 27 s %
SEHEAE, RNAMREC1000 PCRAX R 8515
FlcDNA. 7ECFX 385™ Real Time PCRY 1
1 L Af I StarScript ISYBR Two-Step qRT-
PCR Synthesis Kit/€ i i% 4 153 1) Gk il
mRNA LK. PPARySIY: Liif514:
5-GGAGCCTAAGTTTGAGTTTGCTGTG-3";
N5 14: 5-TGCAGCAGGTTGTCTTGGATG-
3'(GenBank: NM _0131-24.3). 4} {4 %
P4501A1(cytochrome P4501A1, CYP4501A1)5]
Y. _EiE514): 5-CTGGTTCTGGATACCCAGCT
G-3; 5 14: 5-CCTAGGGTTGGTTACCAGG-
3'(GenBank: HO 0047-97.1). GAPDHIERAE K
Z, 5l B I HTRE AR rh 8 B DR R B 1 DL
[TAUAIT4L. T4l VAL, V4L im s $ds
P2 RPN

T i R FHSPSS23.04% 11
FAE AR B Dimean+ SDRY T R FE 7R, T
one-way ANOVAVEREAT A 7347, 1677 51 5 40
W M 40 8] B Dunnett's #-testfi 3. 2<0.054
S AH G ERE XL

2 #R

2.1 GPS BS GPSiRIT ABS/AK Vi
FACT LA, SRR AR, K f 7 HoAh it
SRR, ARICATHR.

2.2 PRI T 20 M A S R 4L
o, RO, ATEEIA 1), T4
WEAARRRBG R, it n] W SR TE kL (EITA D).
T FUZE 453405 ) S o, O SR R RO
(BITATIT-V). WABOW, T 410 IEH . T MiA
T (1) JHE /N 2H 2R 258, R T 58 v e ik 1) JH
A0 B 25K, A0 TR AT R BURIURL
(KB 1), I141H-40 ™5 H) 2 AR
S, /N Y IR BE I L 40 s
TEEBID). gl T80 1 ks, 557

A (ETBITT-V).
2.3
2.3.1 TNF-a D B LU

4172

I3 HTIE 5 2 B R B K I TNF-a I8 KT (KI2A
1), FoAth AN S 564 #B 7 2 5 38 = (R TNF-a
FKIEAKT(E2AT-V), TTHTNF-a&IEK T
F(E2AT. REGPSIAIT41(200. 400F1800
mg/kg) TNF-o & IA KW AL T L4, {514}
R T 1 4 (E2AIIL-V). % SDK B I i)
TNF-o. ik 40 kA7 52 = 70 b, 45 8 Limean=
SD#ER, A 1 A, FE2FEER; W7
P54, A% %R, HREAEKMT
(E13).
232 NF-«B o T U B R B
FINF-k BRIAKT-(F2B 1), I14INF-xB&iA
KT =1 (P<0.01, K2B1T). GPSIAT 2H(200.
40071800 mg/k g)NF-k B ik /K ¥ B A% T 11
A (E2BII-V). XSDA BMFEH FNF-x Bk
M REAT S BT, 45 R Limean£ SDEIR, 11
Y5 TAR, FEEER wrds5 T4
8,0 8RR, HREF R (E4).
2.4 PPARy mRNA CYP4501A1 mRNA
MW FLGPSIR YT X T2DM-NAFLDA
K RAVE AL, 6K GPSIAYT /T A A4l
#1PPARy mRNAFICYP4501A1 mRNAFKLAL
HEAT RN, 5 141 L4, GPSIRYT4IPPARY
mRNA [Pk B W/, UV 41(P<0.01,
Kl5). 5 1 4ltbig, 1T4HCYP4501A1 mRNAJK)
T i P<0.01, El6). 5 IT41LLE:, GPS
MBI 41CYP4501A1 mRNAK LA W & N, It
HAEV 41(P<0.05, K6).

3 171E
WS HF SDIBCA B B Z i3 B i 7 i L SD K
L T2DM-NAF L DA% R[5 N 55 B 5 1%,
AT 5N X ol 75 21 [ P A0 2 AR A TR ) 5
LI T2DM-NAFLD#ERL. 78 thJEAili bl %%
ANFEFEGPSHT2DM-NAFLD A 5 5 TR
JEE (P50, S sk A W 20 23 DG DR R 5L
T-FHT2DM-NAFLD I HL .

RGBS R A K 25 ) T T
(- HXUIK, Aty 280 DURF28) 2 ¥R 9P NAFLD
F Bk, R, X iR B IR R IT
NAFLDFBARCR, HIE A RV ol f %%
2iAE, HIEAWNIEAT 32 i ik, 5
IATTNAFLDEINA SHA #4077 HAN KB W
BRI PITE BAT I A ). BN
eSO R[] s 2 B SR AR 24 1) - B2y,
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LRLIRIBSNER. A (1
AL -V , ); B:
I

FRARAFAE I =0 J Bl 1 B [ e, HAT 22y
B2 AR FH B A2 80N . G R 2
HA WG 0 RERER, R A
RE TP P e BEAERT70IE WGP S LA %
fKT2DM-NAFLD K UL B . ifi 76,
AT U0 i R PO A R 720, AP 9 4 Bk
FERFFE I FERE BTG PS T TIT2DM-NAFLD
(IR,

TNF-o2&—FHE & 4 il 51, fEHFSDik
' FT2DM-NAFLD K FU L gt 7 ok 32 2
PEF. T B 15 6 40 i R 0 1) 3 S e A
T340 2 7 A2 TN F-ouf = 240, 05 il 75 4
Ml BESE I TNF-a )R IE&, HNAFLDI ™4k

Beishideng®  WCJD | www.wjgnet.com

, |
(HE  x 200, I ,
I -V

JREDIFE. B PR L T2DM-NAFLD
R FRUASE AR o 0 T N F -0l B 0 1 g 15 A
fitr. AHFFH H TNF-o 5 5% 41 340 2 53
VAL B0 RE R, S0 FRATAH LE, BEAYA
TNF-o#&iE /K ETF, MGPSIRYT 46 T i
TNF-aff)ZRiE. 1 HGPSIETHIFI TNF-affi %
IKIE B FEMLT2DM-NAF LD 5 07 R 2 )
H 1.

NF-x B ] 4 305 A1 1 0 46
I PO I e s R, AR 2 Rl R 2
ESHFIE JERE  JFF 2 4 Al B 40 M 1) 73 A4 R
TAREE AR, R4 B 3 R K 5 S NF-
kBIFTE L, NAFLDA BB AYNF-k B IAIE I,
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» K .
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e L
2 GRS  40). A: TNF-o

I ) B NF-«B (1

—a; NF-kB: -«kB.

= = NN
uu o un
1

TNF-o & iE 7K
CBHPE M i/ K2 )
o

o u

I Il il v \4
SR

3 INF-oPBMBIEESDHTLERIMean + SD, 7 =12).%P<0.01
1’1 P<005,%P<00115 11 . TNF-o; —a.

25T AT LA TNF-o. NF- Bk K
R AW S BRI, HHR R
i 7 A
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(I I D =V o,
, I A -V I, I ). TNF-a:

w
o

= o= NN
U o un

NF-kB& & KT
CBH 4 i /AT
o

o un

I Il il v \4
PRl

4 NF-«BfAMREEDITEER(mean +SD, n = 12).
®P<0.01wvs 1 ;%P<0.01ws II .NF-kB: —xB.
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PPARy

mMGAPDH

B 5 PCRAMIPPARy mRNABYAR K (mean + SD, n = 12). A:
PPARy MRNA ; B: PPARy mMRNA
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Y.

HPPARYIZKFES L T T, PPARyRESE I
JI 2 MR DT i ks, A oy BTG 07 B I i
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UESEGPSHIH AL AT B85 3 PPARy [ R IA
YK,

CYP4501A & M3 30is ME 40 £ 11
I A ARCTORE A A £ 3 IR B, IR R
CYP4501A 1315 J2& H) Wr 444 B B8R B35 1 &
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FIE AP AH T AL BT i SR A
FHLG, /NFE . AR GP ST AR T LA
FEIKCYP4S01ALIERIL, HER TSI ¥E
X KRAIREGPSIHIT AP CYP4501 AR IA
HIHE N, 2R BE GRS W
CYP4501A ¥R IAAFAE T S AMGNE, FPHIH LA
T A TG R I GPS A RESE .

&2, TNF-o.. NF-xB. PPARy. CYP4501A1
()2 ik /K F 5 T2DM-NAFLD K & 4 K i
KA%Y), HTNF-a. NF-kB. PPARy.
CYP4501A 12 [AlAH B 52 0. GP S i 52 M ix
B PR 7 A TR IR %, I IA 3T T2D M-
NAFLD/J 7R B VR, AT S ia o7
I - 259, AR — 0 IF Rl RS,
MGG IRTT R BAS R
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