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TKKFAE Sham 41 \DCI 41 Ins 41H1 Liv 2145 4L RIAEAE G122 25 7 (F=15.826, P=0.000; F=21.988 , P=0.000; F=21.132, P=0.000; F=
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Liraglutide protects against focal cerebral ischemic injury with diabetes

mellitus by activating peroxisome proliferator-activated receptors
He Jing,Han Jiangquan ,Shi Ninghua,Liuv Ting,Guo Qiqt
(Department of Neurology,The Fifth Affiliated Hospital of Zunyi Medical College)
[ Abstract]Objective . To observe the effect of liraglutide on the expression of peroxisome proliferator—activated receptors(PPARs) in
the brain tissue of diabetic rats after cerebral ischemic injury,and to further investigate the effect of liraglutide on cerebral ischemic
injury with diabetes mellitus and the possible mechanism. Methods : Forty—eight adult male Sprague-Dawley rats were randomly divided
into four groups : sham—operated group (Sham group ), diabetes cerebral ischemia group (DCI group), liraglutide —pretreatment DCI
group (Lir group) ,and insulin—pretreatment DCI group (Ins group),with 12 rats in each group. Diabetes was induced by intraperi—
toneal injection of streptozotocin,and a model of permanent middle cerebral artery occlusion(MCAQO) was established in the diabetic
rats. The rats in the Lir group and Ins group were intraperitoneally injected with liraglutide (100 pg/kg,q12h) and insulin(2 U/kg,
q12h) ,respectively,7 days before MCAO,while the other two groups were injected with an equal volume of normal saline during the

same period of time. Neurological deficit scores were determined at 24 hours after MCAO. Then the rats were decapitated ,and their

brain tissues were taken out to measure the infarct area by TTC
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staining. Western blotting was used to measure the expression
of PPARa, PPARB, PPARY, nuclear factor—kappa Bp65 (NF-

kB p65) ,and tumor necrosis factor-a(TNF—a) in the ischemic
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logical deficit;compared with the DCI group,the Ins group had no significant change in neurological deficit score,but the Lir group
showed a significant reduction in neurological deficit score (P=0.008). TTC staining showed that no infract was observed in the Sham
group ; compared with the DCI group,the Ins group had no significant change in infarct volume,but the Lir group showed a significant
reduction in infarct volume (P=0.033). Western blot showed significant differences in the expression levels of PPAR«a, PPARB,
PPAR7y,NF-kBp65,and TNF-a between the Sham group,the DCI group,the Ins group,and the Lir group (F=15.826,P=0.000; F=
21.988,P=0.000; F=21.132,P=0.000; F=21.023, P=0.000; F=63.607, P=0.000) ; compared with the DCI group,the Ins group had no
significant changes in the expression of the above proteins,but the Lir group showed significant increases in the expression of PPARa,
PPARB,and PPARy(P=0.000,P=0.000,P=0.000) and significant reductions in the expression of NF-kBp65 and TNF-a(P=0.000,P=

0.000). Conclusion ; Liraglutide has a certain protective effect against focal cerebral ischemic injury in diabetic rats, possibly by up—

regulating the expression of PPARa, PPARB,and PPARYy and down-regulating the expression of NF-kB p65 and TNF-a.
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TR HR B ik 5 A 0 T B0 ik a3 A (2R Sk B #5180 ik 43 S Ak
24518 mm) BHWT I
123 FREIIRETFSr LA Hunter SR PRS0 bR HEHEA T Hil
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R ; 0 F TBS-T PEf 3~4 YK, BFIK 10 min; A BR i3 41k
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Lir#] 23.808 +2.008 18.406 +2.210°
Ins#l 23.223 +2.344 18.863 +2.503"
FAl 0.162 23.435

P 0.921 0.000

Hra, SR AL, P=0.000
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Y5 Sham 41AH HE 238 i (P=0.000) , Lir 414 DCI 21 B {2 ik
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F2 BARRWRINBETES LR (5,x£5,n=12)

#1531 MR DIREE Sy
ShamZf] 0.000  0.000
DCI4] 3.080 £ 0.793
Lirfl 1.750 + 0.965"
Ins#] 2.830+0.718
Fif 45.499

PlH 0.000

T :a, 5 Sham 4 L, P=0.000;b: 5 DCI 2H H 48, P=0.008;¢: 5 DCI
21 AL, P=0.965

23 ML ER

Sham 214 TTC Ye 0 J5 A4 UL EATFEIX Sk, HA%4ik
BRI G e 5 AN RIS PR A BB X, 2 F R 3
oA i P AT TR 7 5 DXORT S DX (T 1), 25 4 (RIS AL T R
TG 2422 5 (F=69.279, P=0.000) , H: 1 Ins 2045 5E ifij X
& DCI HJCH B47/N(P=0.973) , 1fij Lir 2HAHAE 1 B4 DCI 21
W B45/N(P=0.033) , IL3E 3,
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415 FEFETA
ShamZH 0.000 = 0.000
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LirfH 29.197 = 6.096"
Ins# 38.477 £7.134°
FE 69.279
PAH 0.000

1 :a, 5 Sham 4 48, P=0.000;b: 5 DCI 41 4%, P=0.033;¢: 5 DCI
HH#E, P=0.973
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NF-kBp65 . TNF-a % ik 7K
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G F2EF(F 4,8 2) 5 Sham AL, DCI HPPARa
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P=0.000;P=0.000) ,NF-kBp65 . TNF - 3% 15 7K - Bl i [ AIG
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Fil NF-kBp65 TNF-a A TCHE 112225 57 (P=0.794; P=0.605;
P=0.555;P=0.115;P=0.298) ,

ShamZH DCIZH Lir# InsZH
1 PERRRERIERE 2,3,5- =X ESH MR LEE L

Sham#l DCIZH  Lirfl InsZ

PPAR«

3 —actin

PPARB

B —actin

PPARy

3 —actin

—_—
S
NF-kBp65

B —actin - - - .

TNF-a

B —actin
E 2 &AXREEMAEALR PPARx,PPARB.PPARY NF-KB
p65.TNF-a 3 i% ( Western blot )

# 4 PPARx.PPARB.PPARy.NF-kBp65.TNF-o RiALLE (x +5,n=6)

215 PPARa PPARB PPARy NF-kBp65 TNF-o
Sham# 0.331 +0.136 0.298 +0.125 0.336 +0.130 0.460 + 0.136 0.265 +0.535
DCIZH 0.582 +0.206* 0.544 +0.132¢ 0.542 + 0.136¢ 1.045 £ 0.187 0.731 +0.835™
Lirgfl 1.039 +0.185" 0.956 +0.177° 0.968 + 0.160" 0.500 £ 0.112* 0.305 + 0.758"
InsZl 0.610 +0.189° 0.587 £ 0.127" 0.591 +0.134 0.897 £ 0.174' 0.684 +0.843°
FAE 15.826 21.988 21.132 21.023 63.607
PiE 0.000 0.000 0.000 0.000 0.000

¥ :a,5 Sham 41 HEE, P=0.026;b: 5 DCI 41 HL4:, P=0.000;¢: 5 DCI 41 FL#5, P=0.794;d: 55 Sham 4 b4, P=0.007 ;e: 5 DCI 41 HL#¢, P=0.000;f:
5 DCI AL %, P=0.605;g: 5 Sham 41 [ 55, P=0.019;h: 15 DCI 41 HL %5, P=0.000;i: 5 DCI 41 L%, P=0.555;j: 15 Sham 41 L 4%, P=0.000;k: 5
DCI 4 Eb3s, P=0.000;1: 5 DCI 41 HeAE, P=0.115;m: 55 Sham 41 HL#, P=0.000;n: 5 DCI 41 Fb#, P=0.000;0: 5 DCI 41 4%, P=0.298
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FHELAEF A6 NF—wB 38 5 A0S |, 2K 1M s 55 RAE
PO IAE I N i S N e SN /2 G S| E < =i
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