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Aspirin Improves Insulin Sensitivity and Mfn2mRNA Expression in High-fat Treated Wistar Rats

CHEN Xiaolin', YU Hui’, HUANG Yan', JIANG Liu', SUN Yonglin'(1.Renmin Hospital of Wuhan University,
Wuhan 430060, China; 2. Huangshi Central Hospital, Huangshi 435001, China)

ABSTRACT: OBJECTIVE To investigate the effects of aspirin on insulin sensitivity and Mfn2 mRNA expression in rats fed
with high-fat diet. METHODS Twenty-four male rats were randomly divided into normal control diet group (NC, n=8),
high-fat diet group (HF, n=8) and aspirin group (AF, n=8) according to random digits table. After treatment with different diets
for 8 weeks, insulin sensitivity was evaluated by measuring the glucose infusion rate (GIR) using a hyperinsulinemic euglycemic
clamp. The levels of serum alanine aminotransferase (ALT), aspartate transaminase (AST), triglycerides(TG), fasting blood
sugar(FBS) and insulin(FINS) were measured respectively. The liver tissues of three groups were fixed, sliced, stained and
observed with light microscope. The liver glycogen was determined. Superoxide dismutase (SOD) in liver mitochondria was
extrated and measured. Mfn2 mRNA in hepatic tissue was detected by reverse transcription PCR. RESULTS Compared with
the NC group, the liver index and the levels of serum TG, FBS, ALT, AST, and insulin in the HF group were statistically
increased (P<0.05). The GIR, SOD, and expression of Mfn2 mRNA in the HF group were significantly decreased (P<0.05).
However, there was no difference in above indicators between the NC group and the AF group. Pathological change of liver
tissues by HE staining, normal hepatic plates were shown in NC and AF groups. In HF group, the liver cells of rats showed an
increase in size, and included the storage of lipid droplets. CONCLUSION Aspirin can improve insulin sensitivity and inhibit
hepatic steatosis by high-fat induced, may be partly attributable to promote expression of Mfn2 and improve mitochondrial
function in liver of rats.
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One Touch IfLFEX (32 E A FESE); RS
FOEE VL) #ikE B (3EE BD); Wistar K
B, 3y I TR R K2 R T I B sh o,
SEEEY A RAE S 00004410, 7% E L2483 E
Sigma); T HE I 2 A7) B (R ot AR ) T RE
FORT) s BFE 4 2128 kR 3 B A & (36 B
GENMED SCIENTIFICS INC); £& ki 448 S A1) 15
AT 43 B BE I e AR SR = R) . AU2700 42
H &4 M (H A& OLYMPUS); BX51 J¢%i(H
A OLYMPUS); Image &t/ EME 5T RS (£ EH
Perkin Elmer).
2 Hk
21 Wil E

¥ 25 g, MH[EEE 10 g, M 8025 mL, A
fig 20 mL, Wi HEREA 2 g, 75187K 30 mL.
2.2 KRIRAH b3

¥ 24 A Wistar KE, &, BEHLZ RN IEH XTI
HNC H). = gHF 4) A &) LA ZH (AF 4H),
2 8 Mo NC ZH K Sk &l K BRI 2 mL
AEEKET, HF 41K Rk & 3% 8 K B Ak
2mL e L B, AF 4K Bt &8 58 K R k)
2 mL fIE i FLAT 40 mg-kg ™' B CHREE R , Bhisk
B8 H.
2.3 BRI R A R ke

FRALRRE 3 R, Zil KR 12h, BL1%
S I B L AN AT I T B R EE (30 mgkg s R
WE MG, o B M EEFR K, DA KR B A o,
7y P i 4 i) 4 b R TR B 2 BT A O R
oy BB BNRk,  DLER bk B B A o R AT S 80 ik
WS K e, — B, 5 i
W (WA 50 U-mL™ MIRFRANER). 1 2 Bk
UM 15 uL 245, LA One Touch HMLAHEAX
W 5 FE At I 4% (basic blood glucose, BBG), #AJ& LA
JE 5 2 (10 mU kg " min D)#EES %, UG,
Smin W MAE 1 K, 24 MBS T SR Al
(0.5 mmol-L™Y, FFEA%HE 20% & . 18 %7
%] WEHE I 2 (glucose in-fusion rate, GIR)fH L #
PE#7E BBG £0.5 mmol-'L™' . 60 min J5§, 4i%
4 3 RIMBEHE I LIRVEER, EPACNEE] TR
ERA . BURR B RS K UUJS B E M BN RS
I KE K (steady state blood glucose, SSBG), #HM
GIR [ 35 HC R R 250 % e 2
R E IR R 2% 2015 4 8 H 45 32 4555 8

2.4 JHBE I E

WOB e FF AT A2, R ) FH AR T, FREE,
DABE B K SRR A I IO\ B SR A U, VRS)
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B R B (mg- g BFLZ0)=TE %5 OD {E /4R
& OD fH X bRt & 8(0.01 mg) X FEAH B 5L
/1.11.
2.5 R 2R LR AR 2 H

K ZE B0k, BUETEE R B4 80 mg
FEAT S TE 1.5 mL 35008 A BY B 4L AT RR
F PBS P 1 k. BHLIAE—NETIKE
RSO R IR LA, B ) 20 23 55 U) i AR
/NI ZRE o N 10 A5 PR AR ) Zbr 44 4y
BRI, TRV BTSSR, SR 10 IR, LA
2335 r'min” [ ELE 4 CEL 5 min. B FJE,
BL 10 000 r-min' f3EEAE 4 TR 10 min, JTHE
RIS 23 515 30 R 2 Rk
2.6 SRR A A BT 2 B R T e

BUBTEEAT 2021 200 mg, ATAEOE, V)
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., M 100 pL GENMED #i#il5, W85, /35
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BE 37 CRERFWEE 20 min, BIZI 04 e 6
ASCREI, 3 KA 450 nmoo 1R 45 2 i S & SOD
WHHE. MHIE DR = waum 1—A4 =awma—A ww)l
(A e 1=A e 2) X 100%; FE 5 SOD i 77 5
R /O=H05 53 23— 43 %)
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PCR 3K14 cDNA Biffit. KHE M2 519 5°-GC
TGGGACAGTGATGGTCTT-3"(_L¥#%), 5°-CAGAT
ACAGGCTCTCCCTGG-3’('Filff), ¥ 34 H Bt 263 bp;
B-actin 51#%: 5-TCCCTGGAGAAGAGCTACGA-
3°(_E%%), 5°-TCGTCATACTCCTGCTTGCT-3’( T
W), A B389 bp. KNBHA 94 °C 5 min,
60 °C 30 s, 72°C 30 s, 30 MEI, 72 ‘CHEfH
10 min. PCR F=#JLL 1.5%%5 Jlg b e i HL ik, A
Image %t/ G AT R AT 2 & 00T
210 it ik

KA SPSS 16.0 Githi At Hrddls, 454 LA

®1 OARMKRE. AFALREE. TG. AFHhdE.
Tab. 1

Xts®m. ZAMRLERHREETZ5N, W
I ELECR Y K05, P<0.05 NZESH SR L.
3 %R
3.1 B EVCARRT AR MR TR K BRI & 4R L
X &N A

SEIGHT, 3 HRKRZ A&, FBS ZR L
Guit# R . S 8 )G, 5 NC AL, HF 4
W Jfi s HDL-C ZR L4t = 3 a4
TG. FBS. ALT. AST. INS ZERHGit¥E X
(P<0.05); NC 41F1 AF 48 £ R LG it 2= Lo
SR NE 1,

PR L KE B R B KT 4

Results of body weight, liver index, TG, liver function, fasting blood glucose and insulin levels

A /g ) FBS
415 — JFHEE £ # HDL-C TG InALT InAST — INS
NC 4 239.00£6.74  354.50£27.31  0.026£0.002  1.09+0.26 0.56£0.11 3.89+0.54 5.01+0.40  3.85+0.39  3.55+0.12 46.2+1.8
HF 41 240.00+14.83  318.29+49.51  0.032+£0.005" 0.93£0.20 0.81£0.28" 4.38+0.40" 525+0.52" 3.58+0.46 4.61+0.69" 54.3+1.3"
AFZ  226.00£5.15  310.00+6.58  0.026£0.001  1.07+0.58 0.64+0.23 4.05£0.71 4.73£0.59 3.98+0.42 3.23:0.34 47.4%1.5

TE: 5 NC A, "P<0.05,
Note: Compared with NC group, "P<0.05.
3.2 PrE] DLARXS miflE MR IR KB GIR. JH-4H i T
B S5 A GOD 3 P R S

3 ZHOK B B & B R E R A G R
X, RN 2. 5 NC 4 LHE, HF 41 GIR Al SOD
3 PR (P<0.05); AF 5 NC 4%, GIR F+
B, BERTLGIFE . 3 KRB AR S &
ZERTLGH R L.
#*2 KHGIR. FffERE &K SOD W4
Tab. 2 Results of GIR, liver mitochondria and SOD in rats

47 GIR/mg-kg ™" min™' JFF i S SOD

NC 4 8.40+0.50 1.73+0.01 13.71+2.67
HF 4 7.29+0.40" 1.82+0.31 9.08+3.12"
AF 41 9.73+1.32 1.97+0.94 14.38+3.41

W: 5 NC Ak, VP<0.05,
Note: Compared with NC group, "P<0.05.
3.3 P w] DT ARG = IR MR R K BRI 4 20 Mifn2
mRNA FKIE {50
3 4K SUA AT AF2H 28 Mfn2 mRNA [R5 %= 7
it L. 5 NC 4%, HF 41 Mfn2 mRNA
FIE B TRK(P<0.05); AF 45 NC AR ZERT
GiitrEm . SR 1.
3.4 ] ] DT ARG v IR MR O B P 2H 2327 1 52 i)
JH2H R G 5 8 MR R, NC 4K R
2H 22 H DA A e K R G S TBCRPIREES, HE
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~
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Fig.1 Expression of Mfn2 mRNA in liver tissue
Compared with NC group, "P<0.05.
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NC4 ARY HFZ]
B2 HAE4Y HE 36 64 E(200X)
Fig.2 Optical micrograph HE staining of liver tissue(200 X)

W PR TR B3 — R 8 AP TE R R &R o W 32
B, K C M F(hs-CRP)FIF4EEN & 6
(IL-6)7K P T+t Bl =] DAk Al 66 ik i 4 24,
BAP%. MRERIEM, HutE NN 2 DU
FC R BB =] DT AR ] DLE i BRI 48 1 DR 1) 3Rk
(TNF-0~ hs-CRP. IL-6). il g2 5 2 2 R &4 &
H 22 AR AL 35 #% K 7 «B(NF-xB) il 5+
WG (KK-B) Y, Mo F /KRG I 2% 5
FgU T,

A 52 56 AR W] DT AR A AR AR & [ RO R
Wistar KB 8 J&, 455 o, Bl & DUAK aE A 2k
KRR B 2 OB L BRI v IR TR R KRR LV
TG. FBS. ALT. AST. INS /K K AFAEt6%L, [
B 390 2 v A R B 5 00 K BRUFE I g D AR . ik —
RGN, B ] DCAR s R M R KRR IR 2H 23
SOD. Mfn2 mRNA iz L F+. SOD ZfAHiEAH
B STEBR R 7, A R S A AR R R AR N
JEEIF I % o = I PRR 3 BUFIEZH 24X SOD KRk T B,
PR KRARPEBEA B B AT 2, 7RI 28
FAR IS RE 2, [ I ASHI 5 0 L v g T 9% K
FRFFEZH 20 Mfn2 mRNA 3R31A T B o [R 6 mT DAAE I
B = DT AR 2w Ok B I 40 i Mfn2 mRNA 3Kk, 7Kk
MR RAR SR FA TN RE, FRAR TR R
PR, ML T SOD W KE: Bl i 2 ki 44
SR MTIREIKE, R B M. M. SR
U1 B B . AR AR R 3 ALK R
W 2H SR & AP 2 e, DL S - IR A
B R e VT AN TR B SR BB L, HF 41 NC 4
GIR % %k, AF 415 NC 4%, GIR ZHT
Giit2EmE N, AF 4% HF 41 GIR BT E. =
i 82 2R - 1 T B R SR VRN ML B B 20
WEAEFII « A bR, 238 it N 5 e It 25 i
Ky 2 KT ] P 905 P 0 0 R B 2R ) AR
ARSI A0 BE ST 8 SR VRN A H 2R (F L
WLHZOE S AR, S LR 4L 20 i 5 R U
P T PR 5 A I WL JFR U ) i 5 2R 1 Uk

R E B 26554 2015 46 8 45 32 B4 8 W)

JEF JIFE R i 3 IR0 AR AR A 128 2 T R I 3541 1) Py 9
1 7 ] R A R D 0k 55 AR S RGO . HF 4
KBRS B LW = T NC 4, s i 20 K SR A8 JH
By ARG, R RN NC HAE & rEs, o
A7 5 B AT e 55 LA A AL ) B v i PR 7R T TS ]
AT K o

g5 BRI, A ] DR AL HE AT DA e AR R IR K
SR IILRE 3R BB . L AR I T A,
PUER 1 5 B R YER 7 REA %, Tl 1Y
TN ZRLAR Mfn2 FIXT 2508 ORAR DI RE, b
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