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pEGFP-DUSPY #% Jit % i 4+ FA AL L B89 3 g% 7= A R (HD 28, n=10) , vA &= & pEGFP-N1 & 4+ 89 & Bg & & ) & 4 *F B (HE 41,
n=10), & R R A AR (NC 4 ,n=10), KA E 4 48 h & 5 A& 20 Kb i HF A4, 4 & 12 B 85 (TO) AR F A I &
& 2 B 8 (LDL-C) & M fn #% (FBG) , % MM £ & (FINS) F 35 475 5% o % & & & PCR(QPCR) #% 4 l & Af 41 % F DUSP9 ., fig K #f
Fa 5 B B B UM 4 4B G 2(SREBP2) K% B S & & % 4k (LDLr) 48 5 & X 4k B 88 4 B2 X & A 52 & 1t # (PEPCK) mRNA
% ik #) AL, Western blot ix# i DUSPY & & Rk KkF. 8 HD.HE 4 & FBG.FINS,TC.LDL-C K4 NC 8% B H &
(P<<0.01); HD 8 /s KT BE ¥ DUSP9 mRNA & & & & K- # 4 HE 28 2 % 4+ % (P<<0. 01) ,SREBP2 .LDLr mRNA & i K F 3
2 &3 A (P<<0.01),PEPCK mRNA % ik K-F8 2 FiA(P<<0.01);HD 28/ & 48 h o TC,LDL-C K-F 5 HE Ak &, £ F 4
it F &L (P>0.05), &5i¢ DUSP9 7 st i@ it L8 SREBP2,LDLr K F & & 3 A5 & 5 M B & 43t C57 > R 69 fe B B AR HF . 8,
2 PEPCK mRNA #9 & ik 7K F MK 0 5 5 4 4 1R 0 FBG K F 4K,
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Effects of DUSPY on cholesterol and gluconeogenesis in high-fat diet induced insulin resistance C57 mice”
Yang Yan',Ouyang Xuhong'” ,Xiang Jialin' ,Li Bing' ,Wang Fengzxue® , Xiao Qiao® s Tan Guoyi®
(1. Department o f Medical Laboratory,Af filiated Hospital s Zunyi Medical College , Zunyi,Guizhou 563003 ,China;
2. Department of Laboratory , Zunyi First People’s Hospital s Zunyi,Guizhou 563002, China;
3. Department of Medical Laboratory,Zunyi Medical College . Zunyi,Guizhou 563003, china)

Abstract: Objective To investigate the effects of dual specificity protein phosphatases 9(DUSP9) on cholesterol and gluconeo-
genesis in high-fat diet induced insulin resistance C57 mice. Methods Expression vector for DUSP9 gene was successfully construc-
ted. Naked plasmids of pEGFP-DUSP9 were injected into high-fat diet mice(HD group,n=10) which were randomly selected, pEG-
FP-N1 plasmids were injected into high-fat diet mice(HE group,n=10) as the control group,and the normal-chow diet group(NC
group,n=10) as negative control group,respectively. The blood serum and liver tissue in each group were collected at 48 h after
plasmid transfection. The levels of total cholesterol(TC) ,low-density lipoprotein cholesterol(LLDL-C) , fasting blood glucose(FBG) ,
fasting insulin(FINS) were detected. The mRNA expression of DUSP9,SREBP2 and LLDLr were examined by QPCR. DUSP9 pro-
Compared with the NC group, the body weight, FBG,FINS, TC, LDL-C levels
in the HD and the HE groups were significantly increased(P<C0. 05). DUSP9 mRNA and protein levels in the HD group were obvi-
ously increased compared with the HE group. The expression of SREBP2 and LDL-R mRNA were increased and the mRNA levels

tein levels were determined by Western blot. Results

of PEPCK were down-regulated compared with HE group. The serum levels of TC and LDL-C after transfection 48 h were not
changed in the HD group(all P>>0. 05). Conclusion DUSP9 may improve hypercholesterolemia by up-regulating SREBP2 and
LDL-r levels and decreased hepatic glucose output and fasted glucose levels by down-regulating the mRNA levels of PEPCK in
high-fat diet induced insulin resistance C57 mice.
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WF 5% 8 L A Py 2t 2 35 DUSPY, k8 1+) DUSPY X JIH [# B |, B 5
A= AT R R AR B BB L Aok — 45 B 95 DUSP A= B Th A K o7
BN PRI TR 2R o i 7 48 B 5G 0 52 305 4 4l 2 308 S
1 #R5FE

L1 MR S sl A C57 /R 30 2,4 Jik . A
5 S AR R RIT E BE BT IR AR R T s i s bl . U
SR EEECTO K% B2 JR & A I8 [E B (LDL-O) | I B (GLU) #3:
W0 & W B Olympus 28 7] RNA #2 B 7 & Prime-
Script™ RT reagent Kit,.SYBR Premix Ex Taq™ l§ [§ TaKa-
Ra A% s & AR BGRF & . — % Al B (BCA) ¥ & H A& I 3 57
FHIW A LA R 5 X o R R KA R & A et RAR A
fERHE 28 A bt/ DUSPY —$i g B Abnova 23 & s St/
Fl practin — 1 BAR T AL B B CHRP) A0 9 2E 31k 1eG —
Bl B DU A TR B H 5/ BB S 2 I iR &
W 5 % E Linco 24 Al . i Ji 4ARHI B LI 307 36 52 8 W0 A PR 3¢
AR BT MBI B REETEWE K.

1.2 Kk

12,1 gh¥psrd Mg K/ 30 HIGpivEme s 185 . b
HLA> R E SR 20 (NC 4. n=10) Fl @5 BEME SR (n=20) . %
JE VR SR A T AR B T 4T BT RS [ 4 S8 HD 41 (3 4 pEGFP-
DUSP9) #l HE # (1 4} 25 # pEGFP-N1),4% 10 H, NC 414
T E WK EY 60% AT 2120, 181 19%0) . mi iR W %
LT 5 IR R (oK b & 8 37, 1%, ML & B 20%, iR 1
42.9%) ,HLIE3E 25 J,

1.2.2 IR A MUAE Zh A5 0 (G A s 4 R A R S B 5
ik (HOMA) 34 IR 48 %0, Bl HOMA-IR= (FBG X FINS)/
22.5, BRI U B, B4R E 8~10 h.di
AR BRI M., 87 43 88 1035 5 4 B 80 AR 4K 43 BT OLYMPUS5400
K 23 18 1 8% (FBG) , TC.LDL-C /K.

1.2.3  JMR ) 4R R R R S e A S BB AR R
FRA /NS I 8~ 12 h, ¥ % N B R 19 pEGFP-NL(HE 41) 8
pEGFP-DUSPY #f ik (HD 41) 3 i & i ik 7 & » . 770 &k 50
pg/ R HREIR 25 pg. 24 h G ISR E S 1 W), 48 h Bl
J& ¥ HE.HD 41/ BUAL 38, BT 41 U BUE RNA gl 21
HFERH QPCR E# M DUSP9 mRNA 3 ik /K 3F, Western
blot £l DUSPY & i ik 7K -, H b QPCR 4 I 25 5 1) L 4%
PL 2722 Fem S W AR ek L T S Ik 1,
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1.2.4 JF4141# SREBP2,LDL-r, PEPCK mRNA % ik 19 5
W PORLEE B A8 h g A/ BUIF 4181 100 mg 25 IF: 42 U
RNA, ¥ # 5% 4 i cDNA, QPCR £i#l] DUSP9 . SREBP2,LDL-r
mRNA [{JREKF. F5I WP E 1.

®1 QPCR3I¥FEFI

. e R B
(bp)

[-actin i : GCTGTCCCTGTATGCCTCT 220
N : GATGTCACGCACGATTTCC

DUSP9 i : GCTTCAGTGGTCGTGCCG 166
T : GGAGGGGATGTGGTGTTC

SREBP2 R . CTGGTACGCTGGTTACTCAA 263
T : GCTGTCAGGTGGATCTCAAT

LDL-r I : GAACTCAGGGCCTCTGTCTG 188
N : GAAACCATGCGTGTATCCCT

PEPCK 3 . TCAACACCGACCTCCCTT 176

FiF : AGCATTGTGCCGCTATCT

1.2.5 AHSCAERFER ORI SR IR B 250 G i 500 & A T /)N
BRI 5 K-, OB SR 75 K T FBG KOS, JIH & B A Ak 1l 9
el TC 2RI H: FE B 2% (SUR B3Ol LDL-C,

1.3 Siitepabs SR SPSS13. 0 8 k#4748 2# 2 b Bt
VL Tdos 367 20 DB L Bk T R 07 22 437 HE HD 4 40
6] oA SR M ST REAS ¢ 436, LA P<<0. 05 WERAFHH3E XL,
2 & ®

2.1 IR RARRAALIR bR B AR IE SRR SR A /D B NC
ZH/N B FBG ¥4 g5 (P<<0. 01) , IR #8584 fin, 0 IR i , ]
i TC.LDL-C ¥ 5 A [] 4 JBE 34 5 (P<<0. 01) , {H i ki v 5 5
48 h, HD 4% HE 41/ i 3% TC.LDL-C R WL W & 2 2%
(P>>0.05), 0,2 2, HD 4] FBG # & 4§} pEGFP-DUSP9 i B
i FAR (P<<0. 01) . HD.HE 20 /N BRUIF 40 i P9 11 3R /NS 26 iR
T SR AR AR L R ER T I AR 4N R e . NC 41/ R
JHF- 240 ifs A 00 8% 300 ) 6 fg g SO AR L DL IR 1,

2.2 DUSPY i ik IIF  QPCR., Western blot £l 45 5 @
7~ HD 41 DUSPY mRNA k7K V-4 HE 48] 8 ., & HE
ZH/NELIR 17, 3 4% (P<<0. 01), HD 4 DUSPY & [ % ik K F#
HE 20 1 2 185 335 (1. 2240. 08) vs. (0. 9140. 10) , P<C0.05],
% DUSPY kL i o % Y i B 57 C57 /bR, LR 2.3,

A:NCH;B:HD 4 ;HE 4.

1 SHMRARRTS

B YL (FARFLRE X20)

*®2 SHEMNRMAENRIEIRIL R (T+s5,n=10)

215 FBG(mmol/L) FINS(mU/L) HOMA-IR TC(mmol/L) LDL-C(mmol/L)
NC 4 8.4440.61 12.40=%1.12 4.7420. 44 3.0940. 35 0.48=0.07
HE 41 12.29+1.06" 15.3940. 64~ 8.47+0.73" 4.68£0. 84 1.10=£0. 26
HD 2 10.7240. 83" 15.294£0.68" 7.2840.69" 4.3840.71 0.9740. 20

* . P<<0.01.,5 NC 4 42,
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3 i it
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RAE IR OB i 338 0 6 3 DUSPY 16 TR 114 95 3 4%
TR JHE R ] P B S A R RE A AE T . AR AT AE R R W] R R
40 /B FBG.FINS /K F K& HOMA-IR ¥%; NC 411 B 1 7 .
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3 3 B8 I i 07 SRE A PO B AR AT . AR R A
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AR PR A 3538 S AR RS 0 i P I KT B BB R YT R S
R 25 R 4 L A PN R S, B 3 il i SCAP-SREBP2-LDLr/
HMGCoA reductase i i 3 52 88, SREBP2 J& [# B ¥ 37 o0 14
254 | [ K % (sterol regulatory element binding proteins,
SREBPs) i ]2 2 — . EE S 5 i ¥ LR A A BUE E e,

LDLr J&& — Fift {37 F 41 Afa 2 & () 25 5 52 145 , 76 JFF Ik v 3% 35 B
o EN L R TR A I RS A TR E IS & H (LDL),
FEEZ A W A9 LDLe A3 AN B 5 53 4h . LDLr 4% BRI [
PSS N 240 P 5 D 40 6 0 R [ 2 2 R AT R R 11 A
&, SREBP-2 5 [# 298 15 JC £k (SRE) 45 & "l i #F LDLr 9 %
B S s AR B R 25 R W, i F235 DUSPY i/ B SREBP2,
LDLr mRNA ik /KF EiA X A ] fg & 35 18y SREBP2
5 T R 1 T AR 45 A AR LDLr % 5 0 PR RG BRI HE AY
LDLr 7] 35 Bk LDL-C, M 1fii B A5 54 240 3% =5 H [ B 10 A , {5 A< B
FEH AT BRI S S 48 h I AR I T LDL-C, i 2R K
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W9 2> 7€ J5 £2 55 56 v W 1t 3% b LDL-C aJ 8 %& A= 2% 4k i) i i)
4 72.96.,120 h,
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