MK EEBHY 2018, Vol.34, No.9

SAEECX || BUFERK R A B AR AV eSS A5 PPAR v HY
VEE1ER

XIFRAR, Ve, SR, T8, XN
(FEMKFAETAFRERGRSTASAET, ThFM 450001)

WE: ARG Bt [T A Rk K R A g 493 v BT g oy 4438 7 3 AR BER IS TE i % AR y (BRPARY) A9 . 4 523h K
BoAEwatiRm, AR RA, FERANZA. RERTHZA. LERSHZH. 28 HoIPUen s &30, WST-1 &%
Ao 75 P SOD &, TBA &40 MDA 4%, %K A&F PCR #= western blot #-Ag F7284% F PPARYMRNA Fo & A 6 Rk, 4R 2
T HIEFat e, TR BAXR TG, TC. LDL-C K-F7 &, HDL-C K-FH1K, SOD 44 fk, MDA KFF 5 (p<0.05 ).
5 IR RmEARL, FERMK. T SH L TG BK; FBEIK. PHE4 TC. LDL-CH1{K, SOD # 5, MDA FI& (p<0.05).
HEgsrrasart, 12 KRXREEL T PPARYMRNA fo& &) A R H K, LREEMK. F. S7 LR RIEag$
PPARYMRNA & & £k 345 [[ A4 R B 55 hn, Bb, 548 BT A RE [ R4 RR 04 s 250308 BAL R oK-F, HAUE T 4%
538% PPARy A %£.

KEEA: RAER; AR, wfE; SERYERRIG AR E IRy

NES: 1673-9078(2018)09-6-11

The Improvement of Blood Lipid in Type. II ' Diabetic Rats by

Modern Food Science and Technology

DOI: 10.13982/j.mfst.1673-9078.2018.9.002

Pterostilbene and its Modulation of PPARy Expression

LIU Xin-xin, SUN Hua-lei;GE Hui-na, WANG Teng, LI Wen-jie
(Department of Nutrition and Food Hygiene, Public'Health College, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The effects of pterostilbene (PTE) on hlood. lipid-and PPAR y expression of adipose tissues in type Il diabetic rats were
investigated. Rats were randomly divided into five groups: normal_control group, type 1l diabetes mellitus (T2DM) group, PTE low dose
group, PTE middle dose group and PTEhigh dose group. Blood lipid, the activity of SOD and the level of MDA were examined, and PPARy
mRNA and protein expression in adipose tissue were evaluated.' As compared to normal rats, the levels of TG, TC, LDL-C and MDA in the
T2DM group increased, while the level HDL-C and SOD decreased. The level of TG in PTE (low, middle and high) groups and TC, LDL-C and
MDA in PTE (low and middle) groups were lower-than those in the T2DM groups , while the activity of SOD in PTE (low and middle) groups
was higher than the T2DM group (p.< 0.05). As compared with normal rats, the mMRNA and protein expression of PPARy significantly decreased.
Moreover, the mMRNA and protein expression of PPARy significantly increased in PTE rats as compared to the T2DM rats. Therefore, PTE can
improve the'the level blood lipid and mediate the state of oxidative stress, and the underlying mechanism might be associated with the regulation
of PPARy expression.
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B W 1B I AT TR AR JRIps 2H TR H [ 52 i fa)
TR FEFLER NI E — IR ST 7 J )5,
MR, JFOFORBRE .. EENYOKE; REK
AT, I8 E AR I, W LT & i A 22 I
B EWREEACT A s 2 BSARIDTAZN, R s
2 PPARy HE RIS
132 AfigagmE

K H 4 B 3 A A or B Ak |l = BB

(triglyceride, TG). /2 fH[EEE (total cholesterol, TC).
ik % B 5 & A IE [ B¢ Clow density lipoprotein-
cholestelipoprotein-cholesterol, LDL-C). =% gE
[ JH [& B high density lipoprotein-cholesterol ,
HDL-C), K7k S kA&, TG, TC lEX

e R I S BB PRI
1.3.3 o ¥ AL R OK-T a4
HCH AR %, KA WST-1 £460 SOD &1,
FACE 2R Yt (TBA) 560 MDA &, A
SRS S .
134 %A FF PCR A4 X R g By 40 47
PPARy mRNA #97K-F
PREUR WU 5 RNA, W55 mRNA
cDNA. 145 Genebank /¥ PPARy J:PRIAI N ZEEA]
p-actin I3 [AIZH DNA /%1, JRiH Premier Premier5.0
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PCR 47 [ ., PCR 414 24 9 TiAZ 4 95 °C, 5 min,
95°C, 15s; 60 °C, 30s; 72°C, 40s, ¥ 1440 M
. DL g-actin ANSEEA, KA @ ETHE 200
H 13 PPARy mRNA #7758 58 B
1.3.5 western blot ;& X R A8 Br442 + PPARy
B G 6 FGA

B 2H K BRUTR I 4143 R F BAC 72508 2R IR P
LA p-actin fE NS, FHHLHE western blot 727 iE1 T4
R, ECL B, k.
1.3.6 ZIENAT

KH SPSS 21.0 HHATSLIR AR IS, LAY
HHREZ ( xas) FoRseih st B, WYLPEA L
BERH UG5, 22 RME LL SR F R 27 220 #T
AP PR ELA R LSD ¥, K36 /KHEN ¢=0.05.

2 HR5VE

21 I AR R K AR AL B & or
B 1 s, GRS, TTAVE R 2H K R U

EETIEERA (p<0.05). SIEFATIRAMLEL, 11
RS PRI AR AR E AR A, (HIRE R, UKE
RN R (p<0.05). Z5RULH, AHFFLH 2 BUBEIR
993 K BRIE R AT o

STZ BAAEPMERIIE S p 4iRrIhae, X3
A ZUTC I R BER, B IS
BRI, (EARFEFERN) STZ 2 S8UHES p 41
[FIFERE (405, BERFIER STZ 2 SEEh WIS B 41
BURFERS, B AT k) o o pe i R
Uk, AT AT TR g 1T R PR e = R RRE
TR fm 25 % 8. TR, mhigiA
RIEFE 4 F 5, S STZ 758 .30 mg/kg-4l 60.mg/kg
J5, ML 45 80%FN 25%1°, kS KA 4
JEwE, HEPE SD KBNS, KAL)
o N IEHH IR AN TR Op A, 1E % %R
PR RS TEARESE, AL PRGBS T
F R R RL IR A S, TROE RS R
it STZ (40 'malkg) &, S STZ J5, KR
FBG=11.1 mmol/L JHFRZIR. 2. ZIKIER, —
J JE oK SRS A VK 1E 5 R RS AR, SRR
%N 83.3%.

=1 A ST ARKRIEIEE. (AE. RE=. KEMNKE
Table 1 Fasting blood glucose, body weight, food and water consumption, urinal quantity in rats after STZ injection( xs)

287 n o4&/ (mmol/L) Wy gy wIKElY FZImL
TR LE 10 5.5241.20 268.80430.97 18.5143.14 28.20#15.24 17.7743.67
1 B4 R R 4a 75 23.7644.62* 273.35439.67 29.6945.06* 144.38425.13* 122.70428.86*
E: *5EF R, p<0.05

22 FHERMEHAARMES KE. REE.

Yok ERR B (\xds)

®2 %R, TG, TR R A4
T IERRIEA, (R, KR, YoKEMKE ST
ARG o S I TLZR AR P 2L K B v U 7T
2N DR DR ARERE R . R

BT PR B AN OK &5 TR PRI AR EE
G225 SR AR AT 5 B K B A TR
T I ALHE PP (p<0.05); SEHE ARG K BATIR
FrEACT TTALHE PRI (p<0.05); 55 1T BBk IR ZHAH L,
MG EH. A EHMN R KRR
B (p<0.05), Ut W SAE e T A 11 AW B HOAEIR
BEEARG 1T 2R PR K BRI L IR B AR

K2 ZEENSERRAFE, RRE. WKEMKERIFNT

Table 2 Body weight, food and water consumption, urinal quantity in rats after PTE intervention( x3s)

207| n A #E/(mmol/L) HElg HEEY HoKEIY Jr&I/mL
JEF At RR L 10 8.13+.92" 496.13+18.04" 20.3243.40" 30.5147.96" 12.86+2.69"
2 BB Fr w4 10 30.1243.62* 338.42434.26* 39.0744.28* 205.14426.14* 165.13424.74*
AT RART Z 40 10 25.0946.68*" 357.03415.84* 26.8744.62%" 211.76438.83* 124.82433.22+"
Rkl 10 25.2044.48*" 326.71430.63* 33.1544.09%" 186.23428.82* 112.64425.11*
EERESH E4 10 28.2144.40% 342.78427.04* 35.46:44.72* 184.86434.14* 122.36432.80*"
E: *GEFstRaAALL, p<0.05; #.5 A4 RmAELL, p<0.05.
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2.3 BAEE A4 K RO g B R

L3 TWT7 G, HiEES A, 11
RIPERIRA KR TG. TC. LDL-C /K FFtiE, HDL-C
ACPREAG, ZRAFRIFEE L (p<0.05). 5 T AR
TRALMILL, SR L. A e R TG
KRR, BEGuH 2R (p<0.05); HEH K&
AL R TC #1 LDL-C /K FIEK, ZRA5
THFE L (p<0.05). KR EAFIE. HAEMERE
“H HDL-C 7K P15 TT ZUBE IR AL LI T S 5 2

IAESR,  PRACISaLAE 1 ALK o & 2E K iz

WElEEM . JeR e LA L R AR R A 5 B R AR
PU, TERRRRLA LR AT DI IR B 0L, ok
By R Re . 11 BLHE R H T J R 2 52 A R LR B,
i & RO R AR SRR Th e BRI ATHER
Bahis, Fig 3 20 R AE FHBRAIR, (643 L% A1 TG TC.LDL-C
ACFFHE, PEAERERTRIIR IR 3 EL, SENUAZ 1)
BEAR IO, AT R, TR B K R B
B A AE AR 8L, B) TG. TC. LDL-C /K FTe,
HDL-C /KPR . SRR TG, AR AL,
TG. TC. LDL-C /KP4 IT BUHE FRIRLH IR B i
RHEARTE T LA 11 A0 Js A I AR i 2 il

R 3 HKIBRXHBA KR MAEKTAIF2ME
Table 3 Blood lipid in rats after PTE intervention( xs)

205 n TG/(mmol/L) TC/(mmol/L) LDL-C/(mmol/L.) HDL-C/(mmol/L)

Bieps g 10 0.6820.47" 1.7120.48" 0.3120.14" 1.0240.17*

11 A4 A 48 10 5.1240.89* 2.96:40.69* 0.9640.20* 0.5140.10*
AR 248 10 2.5310.98* 1.9540.63" 02820.12" 0.5540.11*
ERR YA Z0 10 3.7620.92* 2.1330.87 0.7520.14% 0.4120.12*
FARSH 4 10 3.5440.94*" 2.5140.80* 0.880.25* 0.590.11*

E: x5 EFAT AL, p<0.05; #.5 [ A4EKmAgrk, P<0.05.

24 SR 4K ALK S B AR B

R AGERATR: HIEWEIRAAE, TTE0E R
KR+ SOD i PER(E, MDA KFrhiEs B
it (p<0.05). 5 [ ALFERBEAFLL, RIEE
A7) 8 4R P 751 i 2H K R I e /SOD i 14 T =0
MDA K&, ZRBAG%E L (p<0.05).

EMSI (Oxidative Stress, OS)wsdaHlA%Z AL,
TR E R A, NN B 32, @
IR SE R GO FL NS R R T, AT 5

HUAZL IR, i A D RE A BT . ATAT
M, L1 AW PR R A 5 R P S SR S = D
RELS G SBORS FIB IR E, BT
BRERENEER, HERSRESHES, I
R A SOD MNP AILAE, REUSTERRIA L
ZIE dEE, B R A E R UALE G B
Ui, AT AR S LA TR RE /T . MDA AR
I SE ARG, 7T DA R S AL A e A SR A 8
IR SR B R U R IR T ORE R, FERLIA
WHIKT-5 SOD B, AW RE R AA
Bomm A e, RERS TGS 11 AHE PR L35 AU
WoKT, $R SOD i tE.

4 FERIEEKXRMFE SOD F1 MDA HIFZR
Table 4:The activity of SOD and level of MDA in blood after PTE intervention( Xxs)

205 n SOD/(U/mL) MDA/(nmol/mgprot)
EF TR L 10 127.768.66" 8.41+1.46"
2 RIHE R R LA 10 92.6747.31* 17.6843.90*
A RN B 10 118.63+10.85*" 9.7242.04**
EREF R EH 10 100.8443.43*" 13.8842.31*
PRS0 10 95.8447.45* 15.7342.38*

E: * 5 EFAT AL, p<0.05; #5 IR KmAEL, p<0.05.

N X 76 7 PCR 1 Western blot #4582~ (L

25 A At A& 4 Kk B 44 PPAR %
RERAEARRIEW AR PPARY o ) b e LA L, T8 R U

4021 PPARy mRNA FlliE (AR IA BV, ZRE

giit R X (p<0.05). 5 I AR RIGAAHEL, K
9

MRNA Fo & & % 34 &
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G B ZH 7R A s ) 4K BRR T 2 2
PPARy mRNA FlEHFREEEIN, BAGI %5
(p<0.05).

JUE F7 2L 232 Jk % 22 FH 1 B2 SRR IR AU 32
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=7 0P R 1 =g S | P S B U = B Y N =3 1 A7 N A B A
[f1i813 5 5 2R E 2 MR A Rk
FAYIEEE 52 AR (PPARD J2— 2K HHRC AU A% 52 1R e
ST . IRIEGRIARRE, PPAR F4) N PPARa. 6 Al
y —Fp2RA, Horb PPARy AT TANA . T4 A
R4 =I5, TERRIAER M. TR R
FHBUT P EEA O, KRR ER, TR
W PRI 2B 2L ZH b PPARy FIAH IEH MRS, T
PSS PPARy Rk W, I B ncGs 11
RUHE R AR AL seidEid B PPARy RIASLI
) o ST SR AR BT 1T 2R P ) 5035 PT RE A AE 22 B R
ZHAI. Ziwft, ARE— PR,

A B C D E
PPAR-Y e oy —

B-actin em——— a—— —
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0.30+ _}
= 025t #
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=
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Fig:1 Expression of PPARy.in fat tissue
i ARTEFAIRLA, B AT 2 AMERKA, CERTE
HMRAKA F4, D AFEER PR 24, ERTFERSHE
4, *kord B TR ARk, p<0.05; #E 7L 2 BAERAAR
., p<0.05.

5 FHHKRFASRILALIH PPAR v mRNA HEXRILE
Table 5 PPARy MRNA in adipose tissue( x-s)

ikl n PPARy mMRNA
Biees y i 10 1.6540.27"
2 BB SR R4 10 0.6640.38*
B RARH) F 28 10 3.0140.55*"
FRRY A ZH 10 3.8640.64*"
PRRHN 8 10 4.1930.59%"
E: <5 EEAT R, p<0.05; #.5 [ RUE IR,

10

p<0.05.
3 g

FURT, I Aol FH ik B 2R S i) AR ot — 2 245
¥ (thiazolidinediones, TZDs) R Atk IEAFRYF
LW PPARy J& TZDs {EHIIHELY T {HSE,
TZDs T8 0 iR R A QU AN e 3k 4 B s s AR
IR, SERIIRURIG 2 5 E AR N,
HAR AKIMENR R, e, Togies TR
FELAEIR . A IR R R ] LACKsE: 2 ZUH R s
ARGFEREL AL M35 S R, AR AL AT
RES AT PPARy K, 1X¥h 2 AU R I B ia SR At
FBEK, SRR NGE 2 AU IR M R EL I A
A FHURIARERATRTT
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