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iR 57 2 AL A% S R iE S 3E i SR AL WD BB R 38 JE W e AR R BUE 12 R 7 B M R #5245

WAL PRE AR, 2R, HFE T (400016 Pk, T PR EERIRCF il B 24 B A= WAk 2 5 40 T 2
Has' ;400014 PG, PCTHT 2R T UL M AMER ;400042 TP, 55 = A E BT I B B A AVEHIE ST IR R )

(FEE] HOY B R A S0 R (Pio ) S 7530 o 35 1o S8 A0 10 il (A 14 58 ) 340G 2 4% ( peroxisome
proliferator-activated receptor gamma, PPAR~y) WA XT B P i 42 0 & R E T . itk 6 JA
#% SD HEPEAER 30 HA RS540  TBI 2 \PPARy $54¢71] T0070907 1.0 mg/kg 20 K5 Pio 1.0 mg/kg
2H .\ T0070907 1.0 mg/kg + Pio 1.0 mg/kg 2l . K5 Pio 10.0 mg/kg 41, BG4 SN 1E Feeney H
FAREYEEIT S . SR HE e a8 FC Y@ % TUNEL Yy (0 02252 56k SUIK 20 21 40 i 45 e FC AR i 4
KA AR TR, 2 & PCR £ R K5 PPARy mRNA A7k 850 ORI & kA% 51 i R vk 42
B G5 PE R 45475 5 40 B 45473 , Pio 1.0 41, Pio 10. O 20 20 g #61 £73 % B Ik T T0070907 4 1 TBI 41 (P <
0.05) ,Pio 1.0 215 Pio 10. 0 LAt R TCH 2425 5 (P > 0. 05) 5 QA5 M A% 51 B BE vk 6 B0 493 P
Fisi 5493 )5 Je FRAR 2R, Pio 1.0 41 \Pio 10. 0 41 J& FGAARNE 2k 2 B S I T T0070907 41 A1 TBI 41 (P <0.05) ,
Pio 1.0 415 Pio 10.0 4 JE FRARM SR ICGE 12422 5 (P >0. 05 ) 5 QI 12 MHAK 51 i B s 4761 495 14 i 153
P JE 4RI T, Pio 1.0 4 \Pio 10. 0 £ & T 41 i B f 2> F T0070907 41 TBI 41 ( P <0.05) ,Pio 1.0 4]
5 Pio 10. 0 A T- MBS 2225 (P >0.05) ; @K F| & Pio 10.0 41 PPARy mRNA £k £, 5
R Pio 1.0 A G222 57 (P <0.05) , &850 IRFInbAs 51 T i i 9F PPARy AR5 5& 72 %5 81 3
PR & R R VE R .

[RIR | Q47 5 A B 5 SF 3ok 40Tk 0 I A 164 5 00 G A2 AR AR 728 s PR R R4
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Low-dose pioglitazone protects traumatic brain injury in rats through PPARvy-

independent pathway

Hu Qingin', Deng Yongbing®, Liu Xianjun', Mao Chengyi' *, Jiang Xue' (' Department of Biochemistry and Molecular
Biology, College of Basic Medical Sciences, Chongqing Medical University, Chongging, 400016; *Department of
Neurosurgery, Chongging Emergency Medical Center, Chongging, 400014; ’Department of Pathology, Institute of
Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective To determine whether low-dose pioglitazone exerts its neuroprotective effect
through peroxisome proliferator-activated receptor gamma ( PPARYy) -independent pathway after traumatic brain
injury (TBI). Methods Thirty 6-week-old male SD rats were randomly divided into sham-injured group,
TBI group, T0O070907 (antagonist of PPARy, 1.0 mg/kg) group, low-dose pioglitazone group (1.0 mg/kg) ,
T0070907 (1.0 mg/kg) and pioglitazone ( Pio 1.0 mg/kg) co-administrated group, high-dose Pio group
(10.0 mg/kg). TBI models were established by Feeney free falling method except sham-injured group. HE,
Nissl, TUNEL staining were used to observe the cellular changes, the loss of Nissl body, and the apoptosis of
neuronal cells in the brain tissue of experimental rats, and the expression of PPARvy in brain tissue was
detected by RT-PCR. Results (1) Cellular damage caused by TBI could be reduced after treatment of low-
dose Pio; damage rate of cell in Pio 1.0 group and Pio 10.0 group were less than in TO070907 group and TBI
group (P <0.05) ,while was the same in Pio 1.0 group and Pio 10.0 group (P >0.05). (2) Loss of nissl
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bodies caused by TBI was reduced after treatment of low-dose Pioglitazone; loss rates of nissl body in Piol. 0

group and Piol0.0 group were less than in T0O070907 group and TBI group (P <0.05), while was the same
in Pio 1.0 group and Pio 10.0 group (P >0.05). (3) Cell apoptosis induced by TBI was reduced after
treatment of low-dose Pio; apoptosis cell number in Pio 1. 0 group and Pio 10. 0 group was less than in
T0070907 group and TBI group (P <0.05), while was the same in Pio 1.0 group and Piol0. 0 group (P >
0.05). (4) PPARy mRNA expressed highest in Pio 10. 0 group, which had significant difference with Pio

1.0 group (P <0.05). Conclusion

Low-dose Pio exerts neuroprotection through the PPAR~y-independent

pathway after TBI, which plays an important part on treating TBI.

[ Key words |

traumatic brain injury ; pioglitazone ; ppary-independent pathway ; neuroprotection
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BG4 (traumatic brain injury, TBI) 4 FR
Hi 03 , 2 b A 475 5 | R (%) i 2L R 4805, A7 AR 55 s oK
AR . TBI J5 2k 107 A9 B2 3 1 4 4 0 |
AN T PR T AR R P 28 JT AR T RN A 25 T e B
ittt McTigue 2512 Park 251°) J Sauerbeck 25 % 3
o E ALY AR 8 5 W15 7 A ( peroxisome proliferator-
activated receptor gamma , PPAR~y ) #1571 nt 1% 1) Bl fE Uk,
RNV 5 A K J2 PR T AR, A B TR 2 D RE
PRIE o SCHRLS 4 Hh 500 1 Y ik A 271 iR i 0 4100 ) K B
ki 453405 12 S22 /0N Iz ok 4 e 0 2 T2 e T 40 S ) 3843, 1
P20, i TBI R BUCIZ NI T s . A —LLqf
752 W] PPAR Bo{An] DLl i PPARy FEAR 572 & 44
HAEW2AE ) Thal 280 % BURASE % 6 51 il 5
PPARy HYZEH J) 8 R T kA% 51 B 5 PPARy 2E 1),
N A& 51 i e Jd 2 TBI Ji5 2l 21 2# 451407 , {5 20 4% 51 R ) G
AR, $2 7 LR 51 i T e 23 2 0% PPARYy i42
KR HER AR E AT, Thal 25117 34 % B &5 (9 itk
¥ B ERAT SR RETE TBI J5 K #7028 PR3P/ H , 1d B itk A%
SR ) 28 A4 VR AT BE AR PPARy o AR 525541
ik X KR A [R5 itk A% 2 BRI T TBL RN
T0070907 i PPARy 2214, b AN [ 4b P 77 X TBI
K240 HE Nissl TUNEL 3 8 J5 09 JE 2822 25 5 Fl
PPARy mRNA ik 122 5, PRI 122 it A% 5] i i
AT LAE AR PPARy 4813 12 X5 6 45 1 il 463 40 &2
M ER

1 w5 HE

1.1 %525 53K

5 1R nH A% F R ( B A< 32X 1 ) 5 T0070907 ( Sigma H7
) s JE ek TUNEL 7] & (2 [K) s RNA 7] &
Wi S & PO YL kL SYBR ( TaKaRa /A ) ; PCR
S b TR R E A .
1.2 ZBmashdaias M

e R SD KB 30 H (& 200 g £2 47, BLid
6 Jil M T IRERF RS s . KR A

6 2, TR (AFEER/K 1.0 mL/kg) Pio 1.0 41 (Mi%
SN 1.0 mg/kg) \Pio 10.0 ZH (MAZ I 10. 0 mg/kg) |
T0070907 £H ( T0070907 1.0 mg/kg) .T + Pio 1.0 41
(T0070907 1.0 mg/kg + ML 1.0 mg/kg) K TBI
H(AHERK 1.0 mL/kg) B4 5 K, HZG R F
BRI Gtk B B 5 N A ] 45 R0 R e N =X
Db =Da x Rab xSh (Db 2} 150 ¢ KERHZ57 &, Da 2l
60 kg A FHZ557 i, Rab 4085 2%k 6. 17, Sb SR
HRIEFREL0.916) HEA T, 11501 200 g () SD KR
R ANMEAE SN EARAE R 2. 8 mg/kg, PR HAR SE45 3222
FHHCHH 10.0 mg/kg (Pio 10.0) FEH# 1.0 mg/kg
(Pio 1.0) XF3256 K B IEATIRYTY , I LR HIA Y7 8K
WM Ag 1 R FT T0070907 43 51 v F L FE 3L AR
(DMSO) J& H A= Bl Eh K A B0 2 Rk i R 1 o/ L
g2l 2O R R TR T, 45 25 B 18] SR R AT 30 min R 5
8 h/¥k,3 k/d,
1.3 TBI AA 4] &

SR FH el Y Feeney [ Hi Y A f 15 A M i T
PR ST RGP I AR R SD A SRR S O M2 453k
[ T Sr AR e A L, LB IR R YISk e, 275 T
B FERT XS AT S A 3 mm AMEE AR 5 mm (19 F
T, T B PR 52 2 5 o F R (2925 ¢) M40 em )%
Ak B T T A R B PR A S Sk R T
B 5 BT 28 CRrRI, su 40 HER UK o (R &4
(XTI Fie , 2 g AN I, ANE A V& R S R 4T 8 o
1.4 mEWH AL LE

4% 225 WO FUE W 1 I B 6 41 SD A RRUARE 75 fig
HA, K/P21.0 emx1.0 em x 1.0 em, 4% 22 R HEE
[ B BE PG ARG B K L — 2R B R L S EA T U
FLUIR BN S wm, £ 855K, & M HE 4 (0
Nissl Zef, TUNEL %4653 51| S5 48 X B30T 41 it JE
BARAL JE AR B0 #2040 B T 1 150 A5k B
RTEGA B T (% 200) , 783003 i Kz 2 i B EBCAS
TEEMN S NIEFILE 5 -0 B TR R YD R e IR
MR (T AR 2R 2R = i 2 Je ER AR/ Je FR AR B 8 x
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100% ) AT 4n %k,
1.5 PPARy mRNA #83F & ik K 64 4]
1.5.1 $2HURNA Jo i f 5 KERER 24 h 5T

DIRRIESS | K - B 7 S DRk B A 20 29 5 0 S B e K
FUIK B2 SR N A TRK S0 7843 2468 | 5108 48 7o 4%
A1H HRHCRNA R B | S 56 Skl £ cDNA J5 471260
i PCR, 5T HIILEE 1,

®1 YFISHBRKE

EIE/E4S 51975 KB (bp)
PPARy [J#/F%]  5:CCTCCCTGATGAATAAAGATGG-3" 22
PPARy Fi#F%]  5:CACAGCAAACTCAAACTTAGGC-3" 22
B-actin [J/¥%]  5:CACCCGCGAGTACAACCTTC-3” 20
B-actin Fi##F%  5:CACCCGCGAGTACAACCTTC-3” 20

1.5.2  RT-PCR #: | DL b3R5 % 5% ¢cDNA S RT-
PCR §34#554 ,PCR [ iR %4 10 pL, PCR [ 551
IR :95 CHIAEME: 2 min, (95 CAEME: 10 s, 60 CiBE &
20 s, 72 CHEH 10 s) 3 40 ANFFR, 72 °C ZEAH 10 min,
REABEE 3 AN AL, R 275 S X A
1.6 %504

K HISPSS 17. 0 Ge it ff, 4 A8 s LA Fow, XF
FIT A B A T L R 2R T 253 . R /K fE o =0.05,

2 HR

2.1 &S -ZvkAk 7] BR AR R 22 TBI )& 40 e 45

HCAR IR A F 7 < AR B 4K UG 20 2 40 i A%
B R ST R, BRSO AZ 4 R R AT, A B 4
SEHE, AN M A% Mk 4 B R M A IR T A (B 1A )
T0070907 £H A1 TBI £ 7 483 473 M Fii iz J22 J 16 o] L R /)
ANEFERVHD P SR ZEL, )2 AR R 46 S A 4

HEI23 , i Pio 1.0 41T + Pio 1.0 4 .Pio 10.0 £ 4 g
A2 e £ STV 4 RN 9% 1 20 9 Vi 48 TO070907 411 TBI
52 (K 1) ;Pio 1.0 41 . T + Pio 1.0 41 .Pio 10.0 4140
LA 5 22 44 T T0070907 £H A1 TBI 41 , 2% A 452
BY (P<0.05,%2),Pio 1.0 41.T + Pio 1.0 4 Pio
10.0 41 3 A LG it 2R (P >0.05,%2),
T0070907 411 TBL 41 2 4 Z [ LG it 2R (P >
0. 05,3 2) 5 BRI 5t ik A% 51) TR 22 58 ek 6 1) 40 14 M
03 I A 2 AR B3R 40 , 117 TO070907 S FE 52 M A% 471
il () 1 22 B AR o
2.2 &R Z b A& 5 BR AR R 22 TBI Jg o KARBL &
HEEMEREE R Won B KR Ec 26, 20
DUIHES) £ 40 A2 S8 Bl T2 RN —3 e BRI 2 2 3
FE AR, Z 2B SR, TR Rk 2 2
W, 2B (K 2A), Je IR i 2k %6 2 10%
(#£2) ;70070907 £ (K] 2D) i1 TBI £H ( [&] 2F) #5145 IX.
e 2 SRR A N = i 2w b < & I A A N
& FRAFIY JE AR (A 3557, T Pio 1.0 41T + Pio 1.0 41,
Pio 10. 0 2 7] WL 7 Je (R 2 (K 2B C E) ; Pio
1.0 41 .T + Pio 1.0 41 .Pio 10. 0 41J& [ AR 2 R ik
F T0070907 41 fi1 TBI 4, Z R A G it #E XL (P <
0.05,32);Pio 1.0 20 . T + Pio 1.0 21 JE [GARB 2 %
FRFARA, ZRA G124 E L (P <0.05,% 2) ;Pio
1.0 40.T + Pio 1.0 £ . Pio 10. 0 £ 3 414 18] J& Ak it
RKELGI2EZES (P >0.05,3 2) ; R &bk
A1V RE VR ) 1 P 458 49 ) 1 A 28 )2 ER R IO % 1 10
T0070907 £H J& [C & i 2k £ B WAL T TBL 41 (P <
0.05,% 2) , 3] T0070907 fefE— & F2 B _L ik 814
PR 73 J A 28 T8 ERAAR G i L

UGk TET M, ZEN A TR M AARF AR4;B:Pio 1.0 £8;C:Pio 10.0 £8;D:T0070907 £8;E.T + Pio 1.0 48;F.TBI 41
E1 FHAKXKRAMEEMALRESTL (HE)
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LI kT EE R B &5 L R RIKAPLE A BF AR4;B:Pio 1.0 41;C:Pio 10.0 £1;D;T0070907 8;E.T + Pio 1.0 £8;F.TBI 44
B2 FAXRBRMMHEEMALRRELEBER

£

T RAT @R AA%F K48;B:Pio 1.0 48;C:Pio 10.0 41;D:T0070907 #1;E.T + Pio 1.0 #2;F.TBI 41
3 JBAKXRMIEERALR TUNEL fmER

2.3 A ZbAR7) EA AR R 42 TBI G 40 fiL 8
FeEEIEE 7 - TUNEL Y 0 7 B 41 i A2 2 4%
Hof,, BRI A R ik €4, 0070907 44 1 TBT 2H 44 145
DX JE B AT DL A T P AR (3D F) s iR A
ZH \Pio 1.0 2H . T +Pio 1.0 2H & Pio 10.0 ZH ( [XI 3A B,
C.E) #5475 DX J& [ 98 7 BH 14 410 Jiid 20> F T0070907 41 Al
TBI 4, Z R HGI2#E X (P <0.05,3%2), &F R
20 \Pio 1.0 41T + Pio 1.0 21 J& Pio 10.0 1 4 4 [a] 44
T-AEECTIC S 2525 5% (P > 0. 05,3 2) , RELH &

A% 271 PR 98 2 00 A P A 400 5 J ) ol 28 240 B O T 1
B, 70070907 £ i1 TBI 41 LA T 4 B o G 12 22
(P >0.05,%2) , 70 T0070907 %} TBI J& i 40 o 4
T BTG I S R
2.4 KA FvibAs 7] B R AR i PPARy %4k

K| & Pio 10. 0 21 PPARy mRNA )3 ik & i
BSR4 KK & Pio 1.0 41T + Pio 1.0 41,
T0070907 4 K TBI 41 Hi 25 R F Gt #m L (P <
0.05) ; /K5I Pio 1.0 41 5B EM54L T + Pio 1.0 41 |
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T0070907 41 J TBL 4 Lh 3 LG it 2= 22 5% (P >
0.05) , &M K5 & Pio 10.0 £ 10. 0 mg/kg MELA%
1) i BE 4% P46 PPARy A2 44, i {7 & Pio 1.0 41
1.0 mg/kg MEAK SR A 2 L3S PPARy 2 (%3) .

x2 BEXRMEREEBRGE. ERER KRR
BTHEEE (n=5,3+5)

20531 MG (% ) Je IR RS (%) A T4
TR 25.33£9.34%  10.56 +1.67"  21.67 +2.08
Pio 1.0 4 32.08 £9.38"  33.33 £20.00*° 24.33 +0.57*
Pio 10.0 41  28.00 +1.33%®  20.00+7.07*  25.33 +0.57®
T0070907 41 81.67 +16.07 57.78 £21.08™  40.67 +1.15
T+Pio1.0 4 36.67 +7.27"  28.89 +9.27*°  28.33 +10.50™
TBI 41 86.67 +11.54 80.00 +17.00c  41.67 £1.53

a: P<0.05,%5 T0070907 #0}k45;b: P <0.05,%5 TBI 28}k
e P<0.05, 5B F Rarbix

£3 KHAKAR PPARy mRNA RikKFEIT (n=5,x+5)

20 51 PPARy mRNA
BFEARA 1.21 £0.54*
Pio 1.0 41 3.55 +0.28"
Pio 10.0 21 6.04 +0. 49"
T0070907 2H 2.65 +0.79°
T+Pio1.04 1.66 £0.82"
TBI 4H 2.05 £0.63"

a: P<0.05,5 Pio 10.0 283b35;b: P<0.05 , 5 F K
W e: P<0.05 ,5 Pio 1.0 2Bk

3 i

PPARs J& TH%IM E Z K K% , f1 PPARa \PPARB |
PPARy 3 FOF AL 232 /R 9% LAt A& 51 i ( Pioglitazone )
AR I WE M B — TR 2K (TZDs ) BEAR BT J5 5 PPAR
N T (PPREs ) H 5 JE R 1 Ja 80+ X345 &, AT
PR R EE R (e sk RN 5K, 2 AR B RR QG A4
JL R 3G 5 5 fb 2512 TZDs ¥ R A5 3k 4% i e 1
A RET BT T PR A1 TB J5 (9 48 5 B g A4
£ 10070907 J& PPAR~y (944157, X7 PPAR~y
AT B 2R RN ) R Bk 3l 52 g PPARy BC A4S
BRI N6 PPARy ()36 1k

B3P R 1 2 PR S 1 A S I L AR B T 7K
Ji S LT PR 2 S UK S P S A AT T, S T 7
BT, Je IR R 28k e R Rk, 2RI JE IR
VEIRAIT T o UTAE SR —LERF 5T & B PPARy BB
mE A% 51 B 0] 3 G 2 R R R kB R &R B4R A
Sauerbeck 2™ B F 1K) 10 mg/ kg M A% 31 R GE I8t 4% TBI
JE SRR T e ZE L 98 ik Bz T 40 2L i O B AR PR A
HIASC I HAE (1Y) 10 mg/kg MEAS 51 i 68 % i35 TBI Ji5

RBP4 0 D R TR A 6
s 45" . Burton %0 % Hl PPARy 32 {A 5 Hi 5
TO070907 ARk e Mt A 371 el XoJ 1) 473 14 ik 482 473 194 i 24
SURAFVE AT R AE T, DR A% 51 I 1 b 28 O 4 4
FIAAUALAFAE PPARy AR B — i 4% 5 Yi 25110 & )
FERI M I 5473 R 36 97 T TO070907 AS g 41 il Nk A% 5]
FIEYT 9 E MR FH , DA A s 51 i 900 o) 96 A 7 7 R
Hg PPARy 214,

TR A5 3 B K] S A 371 i ) e 22 DR B VR
ERAR /DA SCHR A A5 71) 2 M A 2]l e 00 477 14 A 482 473
(R 2R3V, ASF 58RI L R 19 Feeney [ HH V% 14
i N o 3 7. TBI BAY | i J7 E S AL B — |
A PR AR S50 B 2R % s
LTI EE ST TBI A BRI 100 43 4], % A HE | Nissl |
TUNEL {877 1 W 224541 i 240 4345403 15 (0 = & 1L TBIL
Ja R (10 mg/kg ) M A 1 i 36 97 41 495 14 oG 482 47
IRUS AR ESA ) O R [EN M N EZ2S 17 N A 1 K T
P R TR e an i g T, TR SCaik [ 4, 18 ] il — 3K,
AT I8 K AR & (1. 0 mg/kg) MLA& 51 R4 7 61
AP I 5 0t T 4 4o 2 20 i kL 3R % Y e R A e
2RI DDA 0 i e )2 TR ) b e R T IR
A AR AR 5] e A 370 ) 1)l ol 28 P 4 1 FH
HIL ]2 A5 A [R] W 7

AR S5 R 98O o it PCR AL K il 45 20 PPARy
mRNA FEEE LG &I EMEAE 5 (10.0 mg/kg)
&M%l PPARy 3244 (K= MEA% 51 (1.0 mg/kg) Fil
T0070907 ¥ A fig i 5l PPARy 52 & ; AR 58 ib & 3
T0070907 X TBI J5 248 Hd 453 475 F1pf 225 240 i 4 7 JC W]\
SO, A BE 0 7 WA 370 R Xk 1) 40 1 i 463 47 1 fig 4 2L
PV 5 R SCik [ 23 ] 4R35 TO070907 X+ 40 g 3 T JC B
LA — 5, DA T AT ) bt A 41) l 6 A 5] S i
& B 4 e 2 A 3 1 B LR AR AR TRD o R AT T4
R R 51 B B 7E R 0% PPARy 2 AR 1% I i
B3P i 15 40 F A 22 A 4P P T, RIVAER 751 6 ik A 57)
XT R P R 45 1 A 22 DR APV AR AE A PPARy K61
W

PPARy & 42 O 9 2t 5732 ¢ i, i dE PPARy
TR AT R B, LR S A% 270 7 X 1) 7 44 i 45
Pk 2O AR PPARy HOBSRAR BUBLHR i A B A
S AR 2t E A 50 T %)V AL 2 A 4 LR i e A
GRS W AFTEIE PPARy MR FEAT 17 ATk — 25
WFFE & B, K R A B2 FH I PR TG 97 6 473 2 fii 45
EANE-S TR
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