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[ ABSTRACT] Aim  To observe the effect of butylphthalide (NBP) injection on the expression of the neuronal apop-
tosis, SIRT1 and PGC-la in hippocampus CA, of rats with focal cerebral ischemia-reperfusion, then explore the mecha-
nisms of neuroprotection from NBP. Methods 160 male SD rats were randomly divided into sham group, middle cere-
bral artery occlusion group (MCAO group) , high dose NBP post-treatment group (high dose group), middle dose NBP
post-treatment group (middle dose group) and low dose NBP post-treatment group (low dose group). Focal cerebral is-
chemia reperfusion model was established with the improved Zea Longa method. The later four groups were further divided
into 6 h, 12 h, 24 h, 48 h and 72 h point after model. TUNEL staining was used to observe the expression of neuronal
apoptosis. Immunohistochemistry and quantitative real-time PCR were used to observe the expression of SIRT1 and PGC-
la. Results Compared with MCAO group, the number of apoptotic cells were significantly decreased and the number

of SIRT1 and PGC-1a positive cells were significantly increased in NBP post-treatment group at each time point ( P<0.05).
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Compared with low dose and middle dose group, the number of apoptotic cells were significantly decreased and the number

of SIRT1 and PGC-1la positive cells were significantly increased in high dose group (P<0.05).

Compared with low dose

group, the number of SIRT1 positive cells were significantly increased except for 6 h and the number of PGC-1a positive

cells were significantly increased except for 6 h and 72 h in middle dose group at related point ( P<0.05).

Compared with

MCAO group, the expression of SIRT1 and PGC-1ac mRNA were significantly increased in high dose group at each time point

(P<0.05).

Conclusion The findings demonstrate that NBP can inhibit cell apoptosis and relieve the brain damage of fo-

cal cerebral ischemia reperfusion in rats, which may significantly associate with the up-regulating of SIRT1 and PGC-1la.
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Figure 1. The apoptotic cells in hippocampus CA, of rats in each group( TUNEL staining, 400x)
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F 1. KREMMED CA, K TUNEL 3t &[R4 40 A 5 (=
s,/ ™/HP)

Table 1. The number of positive cells stained with TUNEL
in hippocampus CA, of rats with focal cerebral ischemia-

reperfusion (x+s,Cells/HP)

ﬁﬂﬁgf no WBGMAL ARG PREE AR
6h 5 24.76+2.29 20.08+2.74" 15.3x2.82% 11.08+3.18%*
12h 5 33.3+3.07  27.2622.72° 22.3+3.30% 15.64+2.34
24h 5 46.68+2.97 40.18+2.86* 36.1+2.76" 28.22+2.31%¢
48h 5 39.68+2.00 33.30+£2.75* 26.6+1.59°" 20.98+2.99°
72h 5 28.34+3.60 22.30£3.19*° 18.1+3.03® 14.08+3.06%°

a f P<0.05, S5 i ;b o8 P<0.05, 5K A i e h P
<0.05, 54 i,

22 HRIMED CA, K SIRT1 # PGC- 1o PEMELAAEEL
TR AT WL/ SIRT1 A1 PGC-1o FAPEZH fL
(7.840.57 ~/HP F14.30+1.60 ~/HP) ; ik ik 1fi. 21
FEHETE 6 h 1) SIRT1 1 PGC-Tow PR 200 g Hhc s mip 184
2,3 24 hikE g, S Z B0 NBP S AL R4
SIRT1 H1 PGC-1ow PR 28 i A% 2 35 5 5 ik dke 1 26
— 3, {HAH R i 1a] A SIRT1 F1 PGC-1a BH 4 200 i %k
Y42 (P<0.05) ; 55 4 41 SIRT1 Al PGC-1a FHAE
IR TR R A 2 (P<0.05) 5 SR =4
FeA, a2 SIRTL FH P 440 M 45 Bk P v 6 h AF
¥iii % (P<0.05) , PGC-1a PH: 40 M8 B FE-0E 7 6
h.72 h ZMA £ (P<0.05;3 2 £ 3 FE 2 K 3),

E 2. 8RAKARIED CA, X SIRT1 PR L0 (Fpe LML F YLt 400%)

ZH,A B.C.D.E/BI NF#EE6h 12 h 24 h 48 h & 72 h,

PRl i 1B 1 R 2 G R e IR

Figure 2. The SIRT1 positive cells in hippocampus CA, of rats in each group( Immunohistochemical staining,400x)
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3. BHBDS CA, X PGC-1a PHMELR A (HosEH LUk 2E 4, 400% )

AB.C.D.E A ARHEE6h 12 h 24 h 48 h & 72 h,

by

MR ZT A IR A ARG R R

Figure 3. The PGC-1a positive cells in hippocampus CA, of rats in each group( Immunohistochemical staining,400x)

2. KRELMMED CA, X SIRT1 PHIEZHREEL (ves, 1~/ HP)
Table 2. The number of SIRT1 positive cells in hippocampus
CA, of rats with focal cerebral ischemia-reperfusion (xzs,
Cells/HP)
PR
"
6 h

12 h
24 h

Mgkl AR PR R

15.9+1.07° 17.16+1.61° 25.78+0.86*
18.96+0.55" 24.26+0.77°" 31.08+0.8°
25.16+0.48" 32.43+0.92" 39.64+0.68""
48 h 15.92+0.71  20.66+0.60° 26.14+0.72% 32.36£0.54*>
72h 5 9.00+0.68 14.80+0.35* 20.44+0.59 26.56+0.59*

a i P<0.05, 5B i b A P<0.05, SRR A LE ;¢ P
<0.05, 55 E4H K,

11.12+0.55
14.02+0.35
19.88+0.64

[ BV BN IV}

2.3 HmMiEDS SIRTI F1 PGC-1a mRNA BIRIE
R E AT 40 /L SIRT1 Al PGC-1a FH

£ 3. KRHMMED CA, X PGC-1a PFAMEHE (v£5, 1/
HP)

Table 3. The number of PGC-1a positive cells in hippocam-
pus CA, of rats with focal cerebral ischemia-reperfusion (x+
s,Cells/HP)

ﬁﬁf o WAL IGAEE chRAl e
6h 5 8.10+2.38 12.10+2.44" 12.94+1.99" 17.06+2.10°"
12h 5 12.18+2.65 16.12+1.44% 19.30+2.04™ 24.58+2.67*
24h 5 19.40+2.51 24.32+2.34% 29.163.32% 37.10+2.16™
48h 5 15.34£2.47 19.08+2.10° 22.90+1.70°" 28.16+2.22%"
72h 5 10.22+2.56  15.321.94*  16.2+1.41° 21.04+3.64"

a Jy P<0.05, S thds ;b o8 P<0.05, 5K A i e I P
<0.05, 5 w4 i,

PEAMEECTE 22, DA, DA s 70 2 2 A A i AR 57 i 4
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K SIRT1 F1 PGC-lae mRNA By 23k, R T AR4H
SIRT1 1 PGC-lae mRNA A A X F 35 54 0.99 +
0.31,1.01 +0.05, figi Bk 11 41 SIRT1 1 PGC-la
mRNA (97535 THHEVE 6 h %2 24 h k@i i )5
B>, E A4 SIRT1 Al PGC-la mRNA (13
TRFAE 5 i i it 2 — B, EUAH W) B[] 4 SIRT1 A
PGC-la mRNA HJFRIKIHE R (P<0.05;3 4 F15)

x4 pRRMAESSHELHKRRRMMES SIRTT mRNA
FRIKKF LB ()

Table 4. The comparison of the expression of SIRT1 mRNA
in rat hippocampus between MCAO group and high dose

group (x+s)
TR T B ] n i e i 2H [l
6h 5 1.05+0.08 1.49+0.05*
12 h 5 1.46+0.06 1.91+0.10*
24 h 5 1.95+0.11 2.40+0.05*
48 h 5 1.59+0.07 1.99+0.17¢
72 h 5 1.35+£0.03 1.55+0.07*

a k) P<0.05, 5k i 41 e gx

5. MRMASFHELAKXRRMMNEDS PGC-la mRNA
FIKKFLL B (vs)

Table 5. The comparison of the expression of PGC-la
mRNA in rat hippocampus between MCAO group and high

dose group(x+s)

U T ] n gt 1L 2L Rkl
6 h 5 1.05+0.05 1.38+0.09*
12 h 5 1.33+0.07 1.77+0.12*
24 h 5 1.72+0.13 2.21£0.09*
48 h 5 1.37+0.08 1.91+0.12°
72 h 5 1.20+0.07 1.54+0.13"

a k) P<0.05, 5k i 41 gk

3 3 it

NBP {3 55902 V6 7 % i 1 i i A5 F) — b BT
BN PRAP 2, KA BFFEIEN], NBP R i 41 ) bf 22
ML T /I RE SR AR A B Rl A R AR
IR ; A 2 TR L A 4 A R I SR B A S PR AP
LORIIREE R | s LRI IR T RE ; I F el SR A
Z R AR BT B AR A R K B,
NBP 5 Ak 31 2H 4% B 5] e 8 1 200 30 502050 i ke i 41 9
V3t HA5 NBP A7 7877 i AR 5 & | Ul A Bt 55 2 Y
e NBP 1 4 48 i A T A AR P B g 3k 55 AR kA
SR AR—EL

SIRT 27 08T P P o M e —— A% Y T A 61 114 2
125 SIS, JFL3R o A 1 28 50 40 Ak Rl 2 48
o, T SR AE G ST, 1004 S A L, TS P B A
SR = P RTINS AN DS 2
ST FE, I A MU T A IR AR kR R R
FHU AR B 4 M e i 4SS AR AF 5 m 2 B, dke
AR BT A B DU T CA, X 4 4 e
W SIRT1 A 3% PE S BLAYTS ; #8 MCAO A0 |
Yan 45 I S 5 HE 420 704 #1033 o 42 = SIRT1 2K
FIAT mRNA (%3R35 el 2 i 28 T8 ] 17 K il 458 B2 A4
B s KB 217 I IE4r . PGC-1a fE N —Fh
o SRR Al B S P o 5 AN R A A SR TR 4
G, KT A TR, AR JE SR RS 5E | T
b AR A A P B AN A B B A0 O T R R
i N AV FE R L % ¥ i 2 O /R B4t T 2 e
WA AEBEECIRAS TR, /N BB itk ) R R 2 X
PGC-la IR B & s PGC- Lo mR/IN BRUBI I
Tz o 10 I 25 7E SR 3 ZF (oxygen-
glucose deprivation, OGD ) BRI 7% v | B 22 &
L NBP B HE — L1 OGD J5 PGC-1a ik,
AWFFE R BE P B AR [ i ke i 2 5 NBP J5
AR SIRT1 PGC-la A RS ETHE FRE
(AR 1 el 2 {55 i ke i 40 FL %%, NBP s A B 40
FEFE] A5 SIRT1 PGCla FHPEZN U4 S SIRT1 , PGC-
la mRNA AR 2 10 BF 7 Jil e it P08 1
Pt e NBP &5 4E T A 5 19 SIRT1
1 PGC-1a IYRIRA K,

PGC-la i F SIRT1 A9 F il IX, SIRT1 @ ad E 42
£ LTALI N PGC-1a 3 PE  HETE T SIRTI
PGC-la W3 5 R B4R 3 B4 v 7E 1P
T Y20 Al B R I SIRTL 36 PR3, £ ik
PGC-la ZMEAk , 3 177 384 Ji0 £k AR I 0 LA S8 1 A ()
BT FRER TR P 7R I 5 T, A AT e A
B, 23R SIRTT W] 38 o H 2% 20 WAk 7 i 4 5
PGC-la FEMZICH AR, A 2 e Y
AR SR B D AR 5E 45 5 % PR, 76 K BB o )
1G5y CA, [X SIRT1 PGC-1or 133 Fifi -4 T I ] 4iE
KBS LT TR AR, I F 24 h ik
g —H KRB Y] SIRTL 5 PGC-1a 3£
IKTE S (8] S ] b HoAA — 3k

25 LR  NBP 3 5 V0 o) A A R T U A
SR PE AR 0, AR R R AP R T HEHL AT RE S
L SIRT1 A1 PGC-1a BYFRIAH 5, X i NBP {3 4
TR IR PP ML AR B2 1 T 5 %) JEL B, A IR I B af
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