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HE B & WLEHRE ) T (SEP) 3 it fe (ICH) A~ KA 2 o 46 & o Bk J2) B 28 27 o J R PEAY 2 78 7R
K F (BDNF) | 7 288 & & #8 (Ake) Foid RALY BERIG M HE TRy 2L F R F 1-a(PGC-1a) & E £
AR, ik ik B 60 R A CS57BL/6 R, R A M F R E 0 BT RA it 7 d4L G RIEFH TR
W+l 7 dA(FRAE14) e 14 dAF B RENTRLALE +Iud 14 d2A (TR 220), 54
127, LN AAe TR 2 AT 4R REDTRLIE, 4B )G, mEfh7 d28 FALE 148 it 14d
20 Fo FTAALFL 2 40 R A M BURAR AR T @ i 4 IV AR R B F ICHAE A BF KA EHAR LR, Hkh
7 A Fe TR 1A TG 5 7 RILFTAY B2 368 2 AP 2K R F KA i fe 14 d4Afe TR 22
2T ARG B 14 RIATAY B H 48302 AP 2R, KA K RAYZ 4875 (mNSS) Fe Y ik 5 LI
W R AY Z AR R R Y R B kA M H 12 B Ak Ay s R R B PR 0K 3 (MRS) A7 /s S I 3] ) 28 42 LR
(Cr) N-Z B R & 282 (NAA) J283,(Cho) JILEE (MI) 2 $LEZ (Lac) 89 48 334X 38 7K F 5 5K Al Western blot &4
M BDNF.p—Akt/Akt o PGC—-la & @t ki, RO WEHkAf2sh ik 5RFRAE, mbh7d
A FefE e 14 A2 mNSSHES AR LA, U iE sy B %A U T E YRTEALERP L TR(P<
0.05), Sk 7 d e, FALIE 1 HATRL L 2R BiEh BRI - FHEE YETEHIE
F I 23 (P<0.05),mNSS#E45 A 2 T B (P<0.05), 5imh 14 d2Arba, TRAFE 1 A Fe FRAL 22 2 40/
W iE ) BHBAR N BTk E YHRT EMAIEERZHAZH(P<0.05), mNSS o H 2 F B (P<0.05),
Q@ A2 R 5B F R4, ik o7 d4afe s B 2 14 d 48 NAA/Cr.Cho/Cr A % F % (P<0.05) ,MI/Cr
R EA(P<0.05), Himd 7 d fad 14 d2AME, TR 1 F TR 248 NAA/Cr.Cho/Cr ] %
LA (P<0.05) ,MI/Cr#2 Lac/Cr A % F & (P<<0.05), 5 TRA 1 20 b4, 4L 22 2 20 /)y R B JB) B 2 42
NAA/Cr,Cho/Cr MI/Cr#= Lac/Cr £ ¥ X%t 5 & X (P>0.05), 3 BDNF,p—Akt#= PGC—1a & & & iA
5 F Kemedr, it 7 4L BDNF & & &A1 2 F B (P<0.05), f th £ 7 d 48 & i B e 14 d 28 p—Akt/
Akt . PGC—la & @ £ £ZF A4 HFEX(P>0.05), Sk d7 daks, 42 14 BDNF 42 PGC—1a
E 8 &k B EA(P<0.05),p—Akt/Akt & & £ F A LT FEL(P>0.05), 5t 14 d2AkEk, g
228 p—Akt/Akt & & & ik R EF(P<0.05),BDNF A= PGC—la & & kit £ F L% FEL(P>005). 5
FRAL P2 1 A Pb 4R, FRAL 22 2 2 BDNF A= PGC—1a & & & A £ F L4t F & L (P>0.05) , p—Akt/Akt & & & ik
B2 L (P<0.05), %3#:SEP T & & ICH A RA7 2 2 4k Ao dn i &) Bl 4 2R 69 40 2 Rk, EALH Tk 5
BDNF.p—Akt/Akt fe PGC—1a & @ 85 LA %,
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H & 4 i H 11 (intracerebral haemorrhage , ICH)
o T M L6 5 1 15%~20% , FLA 468 15 1 97 BB
FRBURA I EA ™ H 0t 2 D e R s iz 3 )
REFRAT . BFFER W], A iz 30 Ak A A2 7 T
FARDE 38 Bl AT LIS A s 2% B i 2 1 [ B K-
T IR I 8 2 R A P B T RE o 32 g T Ak
(exercise preconditioning, EP) BE A R M 35 fiki Hk 1ML #51
P, HAILT 5 A 2 1 A8 A il 490 ) A U et TS
PR i B S5 s 00 ) 48 B O T R R A B % DA
KR KPR TR AT T, AT DL b KU
BIPIRES . liFvkiz 2] S i s il BURCE 30 )2
IS ORI S ak IR EZ R B0 Y R 137 ol 7 S R S
JEE WA 48B3l K Bl 7 AR B A 7 i R 22 U R
o TN R S (E /1) S ey B 1A }E(swimming
exercise preconditioning, SEP) 7 fi§j 3 Ifil /5 TAT A9 A 5%
R AR SEAHIL i AR TN BB

i 5 A 2675 5% K F- (brain derived neurotrophic
factor, BDNF) J2 I 8 F2 N F RGN — 01, 255
PRI B2 R A TR 28 T B P 1) OGB4y 1,
SRR TP 18 32 2] RIS B OCHE IR AT R R
F R4 1 4 (serine—threonine kinase , Akt) J&/E K
PR 55 A M A7 35 Y DR B o, S M 28 00 5 I
KR ARG A G, B R A A Akt R F b 220 A4E K
IS GO . o A ALY R A 5 )
B Z AR v HE I PR T 1—a(per0xisome proliferator—
activated receptor—+y co—activator—1lo, PGC-1a) &4k
RARA W) K B OGRS A, 2 5 2 XF iz 3l
Y5A £ BYEE NI BDNF Akt Al PGC—1la 7 i
s gl R i AR b A i G LRI L {H 2 BDNF
Akt Fl PGC—1Low 7E fiti 1 1 EP 1 (1 7 FH AL i A 15
R ARWESE TSR SEP X 5L 5 ICH /N R 22 1)
il S I fib J&] 161 41 21 BDNF , Akt il PGC— 1o 85 1 K iA
Y5, 50 SEP X ICH 28 D) R 1Y) 5% i) S AL
1 MREFE
1.1 SEEh

ek 8~10 J& SPF 2 M C5TBL/6 /ML 60 H
PR 25~30 g, W 3K T rp EVEIR AR A 25 R ] L1
AJTES : SCXK (75)2018-0008 ] . /]y B Fl 35 T 4 4
B2 2 K57 SPF 40 s ) S 96 2 [ S 9 sh Wy A= 7= vVl
HES : SYXK (] )2020-0002] , A H#F £ K, 12 h
O BR BRI FA I o AR 9 o e A R 2 KA )
Yy 52 5 A8 PR 2 DL 2 it o (it 5 FITCMIACUC
2020091) .
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1.2 BRI 5

S AR E AN A (P i TR AN ) 5 Bl T A AR
(£ [E KD Scientific 23 Al , £145 : 78-8130) ; I & 5L 50
15 £ Supermaze B Y 2R B SLER A (LIRS
BEREMEARA T ) ;7.0 T/NshWE 4k 2 5t (Bruker
BioSpec70/20 USR) .\ TOPSPIN % {143 (V3.1) ¥ ly [
85 ¥ Bruker BioSpin O] WF A (i (R Sl &
JEA PR\ 7], IXFSTPRP-24L) ; IV 58 i J5i il ( 35
Sigma L2/ ), C5138) ; BCA & &k 7 & (36 [H %
2R R B A D) 5 p-Akt HUAK (40608) | Akt ik
(4691S) ¥ [ 3£ [ Cell Signaling Technology 2~ 7l 5
BDNF i 14 (ab108319) . PGC—1a Hi 14 (ah191838)
WA [ 32 [ Abcam 23 #] 5 B—actin HL 1A (60004-1-1g) .25
FE52E 5154243 1 (Tonized calcium binding adapter
molecule 1, Ibal) i {4 (10904-1-AP) | Jist i £F 4k %
TE & A (glial fibrillary acidic protein, GFAP) T &
(16825-1-AP) #1581 = 8§ A= W 4 AR AT BRA w5
52 (g B A W B R A A BR A 7, Super
ECL Plus S6009M ) .
1.3 SES Uik
1.3.1 SCIREhY 4 60 Bt C57BL/6 /N FL R
HISPSS 20.0 A= 1l fA B HILEL 7 32 43 A F AR 4 i
17 d 20 3k iz 2 140 B g i 7 d 4 (T Ak B
1ZH) it Il 14 d 2H RN i 3k i 2 1040 23+ figg H
14 d2H (FiAb 240 ), FEH 12 H .
1.3.2 iFkizssh kb # 2 B8 KINOSHITA 55 i
LA SR ) EP B E] AT ZHENG 261 i H il A5 4 fig
WEK N 255k o 791 b B 1 2 0139 ik B 2 40 336 4T SEP
T EARYIGR kT < R 28/ BRUE R 1 A7
s (K It R 5T 2 100 em X 80 em X 60 cm, 7K ¥ 50 em,
K 36~38 “CHUN Gk, FH /NN SR /N BRGHEA T UK
Y G ik A b 7 B B L2 /N BRCR S, PR IE 78 2 1Y 28
6], B 1 A R s S S0 K, 24/ BT R K
Wk, BRINGSRE, TRRET /MRS LY
KGR B T IO, IR LRSS A . 2 41N B
Sl W AEETK U 25 1R, 25 1 K 10 min, 55 2~4 K
B R BE NN 10 min, 25 5 KWK B ] 50 min, 2 J5 5K
FREENFUK 50 min, T4 8 o EHUS , AN FEUEFTE
WKIIZ
1.3.3 WA & 5 B ROSENBERG 452 42
B I DL S TCH R BRUBE TR iV ik itb A7 sl s
AU o BT R an R < 3@ i i A S 0l 7 d 41 A
BT M i 14 d 41 AT EAL B 2 21 /)N U a0tk
A ST R S A B IV R i R 5 S ICH B A .



2RI MBAE - iUk az 2l FIAk BT G £ 1/ s B 28 D) R B 2 i) S ML F 5

3.5% S FE PR /N B L A5 R 80 /0N LA MO [
FENT AR E LAY ] N7 A S AR X1 R (X1 Ak
TIa— 1. 4EHF iR A 36.5~37.5 °C, JH A FH
B LA CEARZ 1.0 mm) , NG EERE ., 305
T VR S sl b 0 B LA A ISR (57
PAE 1] AR B - A 2.0 mm , B X 18] i 0.8 mm,
FIUE R 7 3.5 mm) o BEAE GRS AL T A R R
50 nL/min, [ il 52 5T A5 75 0.037 5 U IV AL i
Tt Y W TR £ 2% ¥ % W (phosphate buffered saline,
PBS)0.4 pLiESICH, ARJm, A EE /ML, I
TARLLEEG O T BT ARL LSRR R kAR
B S W, oA D TR R A A . R A 4k
(magnetic resonance imaging, MRI) T2 JITAL A 15 (T2
weighted image, T2W1) {7 ICH IfiL Jif > %5 5 3 55 2
I ARTF AR /N T2WF 51 2 HARE 5
2 DI 5 M St 8 /N B T2 W 81 2 3 s {5, vl
LB St i o 6, 5 L e o AR A BT
X, RR ICH BERS TSR . WA 1.

BFARL
B1 24 MRI T2WIINLAL 3T L B
Figure 1 Comparison of weighted T2WI MRI images

i 4 1fin 20

between two groups

1.3.4 ULEHEAR M7 d ZRNTAL BE 14 T
BE 5 T RIFATH AR E i 2B 5 2
TR AL 14 o ZHRISUAL B2 2 T A A
14 RIATIZINREVEE A ZARBIP AT
1.3.4.1 thEYifemizshOifeirr  SRATBR
Yitie 43 (modified neurological severity score, mNSS)
FY 2K B S E fH A DI RE s 0 SR EAN iE 3
e

(D)mNSS ¥4} mNSS 4> EEALFELLT 44
War. O B ahilss : 32 R B/ BUE T b AR
FHBERIERHATE . @ Bevd il : i Bl (W |
fih 5 I 32K 5 A AR e i (i) o 30 5 1 BUTCRIAL
BARILED) 5 A RIS . B Uit 2 2k RN IE K i3

Bl HEJE S ST (2 fb S0 H 8 4 3 ) 5 B S S (AR
22 52 fil £fy RS B R ) 5 5022 5 S5 O PR s 4 A 174 e
BB . @ W JILEEEE 5K ) FERG . a0
FNRARETE S — 155,12 147 &3 0~1877,
Hrp 1 ~6 43 MRS 3 T~ 1253 AR #4513~
18 43 Ry FERI

()Y AR ESLE Y RS F T T
YEICIC IR ZETE S, Y KB H 34K/ 35 em X
5 em X 15 em (R 20 1, LA AR BE 120° [ 28 rh s X 3k
B o A HUN RIS 7 G K LR A
PRE 8 min, MUITNAG ZR el HEHE AR (10 BRI TE
UKL, T LA 3 DA —FERE R 1 IRASE
BB S R TAEICIZII6E

IEHA 3SR = IE A 3 B ik kGl AR 1Y) B —2)

()W RW SR P SR sh )iz 3
DIRE" s K/ IR L S35 (50 em X 50 em X
45 em) , b HARE 10 min, T HUEKPE LA R
515 T B A 1z 3h B AR I ELX 92 0 FE i AT
A%, G Wiz H Supermaze BT/ BRIz 3 6
T O b X E B SRR L AT R R
1.3.4.2  FRRBYIKT I R 7.0 T/NShRg
4R 9 7% (magnetic resonance spectrospcopy , MRS)
I 5 25 /0N Bt ik S 2 LR (creatine, Cr) \N—
TR 4 & IR (N-acetylaspartate, NAA ) | IHE# (cho-
line, Cho) . JJLE (myo—inositol, MI) F1 FL fig (lactate,
Lac) BYAHXF AR o /INBER 2% ~ 3% S e R I
Je  RFRMSE T4 PR b AR BUERON B /) B
WP WA 58 R B AL 28 7R T2WI B i 1% 41 4 o
T2WI R H ot 35 16 i pR R AR 751 . T2WI A RS
B2 8] B 18] (time of echo, TE) =35 ms; B & I} [A]
(time of repetition ,TR)=4 200 ms; ?i’%?ﬁ(’fﬁ(averag—
es) =4; )2 J& (slice thickness) =0.5 mm; 4 B (field
of view) =20 mm X 20 mm ; %5 % (matrix) =256 X 256,
e J5 HEAT MRS 4548, 76 T2WDIIAS A SeibR T 3 B
SUPRPE A ERLE X I (1 mm X 1 mm X 1 mm) ., VLA
2. ST  9E <20 Hz )5 HE T3 . MRS A
K% . TE=20 ms, TR=1 500 ms ,averages =256,

{1} TOPSPIN #X {4 3155 Cr . Cho \NAA . MI Fl
Lac (Y AHXT AR K P o WURR (Cr) WA R IS N 2 .
w2 AL AR R A T 9y 22— (X 107°) i
Fif#iid . Cr.Cho NAA MIF Lac 254 28 fb 44 S5 (1)
PEE A5 3.05 X 10°,3.20 X 107°,2.02 X 107°,3.56 X
107°H1 1.33X 10, >R H & 741 (QUEST) J5 %3t
B Cho 5 Cr £ T HIFRAY L AEL(Cho/Cr) , i LLAEAR
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3 Cho AL 2R K o I RVEE 1 7 5155 NAA
(NAA/Cr) \MI(MI/Cr) # Lac (Lac/Cr) B9 4k 2 48 151
K-S

T 20 (0 5 HE SRR B GHR IX
Note: The green box indicates the areas of interest.
E2 MRSELIE
Figure 2 Location map of MRS

1.3.43  Western blot ¥ i #l] BDNF | Akt, p—Akt £l
PGC-la R FIRIL AT AR SE R )5 | R ARG L
FHE 4 HNR 1% 5 EL 244 (0.3 mL/100 g) JpR i
ANE FEVK B R B AL S, FHFAR T R itk
A7 U LI ] PRI Py 2258 (AL Rl 2 ), P77 53 fe
KA . TERENREA (£90.05 g) NI AKE B AR FR
B 2 (29 500 L), W BRI (45 s) 5 85000, HX
FVEW L TR A R, AR BRER IR K&
BERE B MEE P4 Cit i N E BT i,
PRAEFH H Image Lab™ Software #4534 H ) 8 1 K
FEAA
1.4 ik

K H SPSS 20.0 48 i+ AF 247 8040 ot o i
PR A IE 2500 A 2R (s ) 7R, 4 18] HL A2 2R
ANOVA B R 7 22001, 47 7 2557 , P LR
LSD—1 K 56 5 5 77 22 A 55 W >R F Games—Howell 32 .
P<0.05 FREFHAGIFE L.

2 & R

2.1 SH/DE B DhRENIS s DhhELLES

2.1.1 SA/MEmNSSTFA A HERFAH LR,
ki 4 117 o ZE ARG H I 14 d 20 mNSS 43 B 8 T+ 5
(P<<0.05). 505 1M 7 o 2E R0 AN M3 0 14 d 20 [ 3%
AL B 1 2H AL BE 2 2H mNSS W4 B B R (P<
0.05)., W1,

#R1 54 mNSSIESEEES (v+s) an

Table 1 Comparison of mNSS score

in five groups (x+s) Scores
il n mNSS 43
RFARH 6 1.1240.35
g 1M 7 d 2 6 4.3740.52Y
bl 14 d 41 6 3.8740.64"
AL FE 120 6 2.75+0.46%%
AL B 2 24H 6 2.6240.522%

TE: SIRTFARANLE, 1) P<0.05; 5l 7 d 4 HLEE,
2) P<<0.05; 5figi i 14 d 24 1442, 3) P<<0.05.
Note: Compared with the sham group, 1) P<0.05; compared with
the ICH 7 d group, 2) P<0.05; compared with the ICH 14 d
group, 3) P<0.05.

2.1.2 SAUNRE LI Y SRE S AE R I 0
Yk Bon , ST ARG AP 14 FiAb P 2 41
LAss, i tB i 7 d ZHR R O 14 d 28/ BT 3
B B8/ (P<0.05). WL 3. W iZsem fyY g st
g R R, ST ARG A, I i 7 d 4R H
Il 14 d 410 3738 sl SRR W37 35 B Y ok
Wss B R B T (P<<0.05) . Sk I 7 d 41 i
HUIM 14 d 2H Heds, AT 1 20 FRALBE 2 26 /)N BRI 3
15 2 SRR 3 S R Y 2R IR RS R R A
IR (P<0.05). 5S4/ 5256 o K I6EE 3
AR LA 2 7 RS 8 L(P>0.05) . 5 HiAb#f
140 HeAs, AR BE 2 41/ R Sz 3 B R 0 3
P Y R E IE SR E T RS F R (P>
0.05). L3 %2,

Al

3

RFAL Jidi H 1t 7 d 20
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Figure 3 Open field track in five groups
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ZE KB AE < iUk sl TIUAL SR i L i/ BRURH 28 Tl e s e R AL IR 5T
R2 SENIFHIIEFY H T LI 4 R LR (52s)
Table 2 Comparison of open field test and Y maze test in five groups (x+s)
415 n 23 A /mm FIHE/ (mm/s)  POKBESEEL Y R SRR
BFARH 6 28 199.00+4 174.75 101.60+-16.48 0.18%+0.05 0.7840.03
Jigi 1t 7 d 21 6 16 422.4944 076.32" 54.80+13.60" 0.14+0.04 0.56+0.08"
Jii 0 14 d 28 6 16 454.9344 860.97" 54.91+16.22" 0.15+0.04 0.5640.09"
TAb B 120 6 24 202.76+£2 129.50%% 80.77+£7.09”% 0.18+0.06 0.7140.087%
TAbFE 2 2H 6 31 241.0546 554.34%% 104.25421.87%% 0.16+0.03 0.7240.039%

- SEFARLARE, 1) P<0.05; 5 L7 d41HAEE,2) P<0.05; 5 14 d 2L 4L, 3) P<0.05,
Note: Compared with the sham group, 1) P<0.05; compared with the ICH 7 d group, 2) P<0.05; compared with the ICH 14 d group,

3) P<0.05.

2.2 S/ R )R Fl 41 24 NAA . Cho . MI il Lac
HIRH K Hede

ST AR R, i i 7 d 2R i 14 d
ZH NAA/Cr,Cho/Cr BH . F [, MI/Cr BH 8. | TH(P<
0.05), ki i 1f 7 d 2H Lac/Cr B3 & _FFH(P<<0.05). 5

BFAR4 Jii 4 11 7 d 25

A3 1 20

Figi i 7 dZE I 14 d 21 b, AL FE 1 41 Al
2 2l NAA/Cr.Cho/Cr ¥ 8. I F}, MI/Cr.Lac/Cr
I N R (P<<0.05) . SiAbBE 1 41 e ds, kb B
2L/ N I ZHZ U NAA /Cr.Cho/Cr M1/ Cr Fl Lac/
crzéﬁ%éfmﬁiwmo.os)o W4 %3,

i 4 1M 14 d 21 A3 2 21

E4 5HHEMRSKBEE
Figure 4 Representative MRS graphs in five groups

#&3 S5ZANAA/Cr.Cho/Cr .MI/Cr#0 Lac/Cr b B b5 (x+5)
Table 3 Comparison of ratios of NAA/Cr,Cho/Cr,MI/Cr and Lac/Cr in five groups (x+s)

21 5] n NAA/Cr Cho/Cr MI/Cr Lac/Cr
BFARH 6 1.302£0.23 1.4240.03 0.5240.19 0.4740.19
Jigi 1. 7 d 21 6 0.6240.11" 0.8140.11Y 1.3540.20" 0.714+0.12Y

Jii £ 1L 14 d 22 6 0.544-0.14" 0.7340.17" 1.0240.30" 0.5740.27
THALFR 1 20 6 1.1340.06%% 1.4440.28%% 0.5540.207% 0.33£0.112%
kb 3 2 21 6 1.2940.20°% 1.5540.287% 0.6740.267% 0.394£0.172%

- SETARARE, 1) P<0.05; 5 017 d41HEE,2) P<0.05; 5 14 d 2 4L, 3) P<0.05.
Note: Compared with the sham group, 1) P<0.05; compared with the ICH 7 d group, 2) P<0.05; compared with the ICH 14 d group,

3) P<0.05.

2.3 S4B )R 42X BDNF . p—Akt/Akt fll
PGC-1a R 4R LER
S5EFARL e, Bkt 1 7 d 41 BDNF 8 H £k
W1 R (P<<0.05) o Il 7 d 41 B i H i 14 d 21
p—Akt/Akt . PGC-1a 1% ik 2% F LG it % 5 &
(P>0.05), St 7 dH i, fWikb 3 1 240 BDNF
M PGC-1a 7 AW i _ETFH(P<<0.05) , p—Akt/Akt

FEHER LI HE X (P>0.05), 5HHil 14 d
HH B, TR 38 2 4H p-Ake/ Akt 5 A BT
(P<<0.05) ,BDNF 1 PGC-la % 1 35 2 F LG it
HEREN(P>0.05), SWACHE 14 i, BiALFE2 41
BDNF Hll PGC-1a R R iE 2 R LG22 E L (P>
0.05) ,p-Akt/Akt F R IAWI . FF+(P<0.05), U
Kl5.3%4.
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BDNF ——— 25 kDa
B-actin [— [ Ny O Oy ;o
p-Akt ~— e O TS G 5 (D2

Akt g— G AN D eammen s
pacin G TP GINEE T—— W—— ),
PGC 1o (MRS SASMED SRS gD “ 91 kDa
pactin D TS T TS 43 kDa

BFARM Wi 7d4 HieFE LA Rihiml4dA w2 A
El5 54 BDNF.p-Akt.Akt#1PGC-1a FE A Bk E
Figure 5 Electrophoretogram of BDNF, p—Akt, Akt and PGC-1a in five groups

%4 S54BDNF.p-Akt/Akt #1 PGC-1a T A RIX LI (7+5)
Table 4 Comparison of expression levels of BDNF, p—Akt/Akt,and PGC—1a« protein in five groups (x+s)

200 n BDNF p-Akt/ Akt PGC-1la
BT ARH 4 0.8140.20 0.34+0.12 0.4940.03
fisg H 1L 7 d 21 4 0.35+0.06" 0.2340.08 0.4740.14
i HH 1M 14 d 20 4 0.81+0.19 0.3240.09 0.5940.13
THALHE 140 4 0.65+0.11% 0.32+0.16 0.754+0.15Y?
FiAb P 220 4 0.74+0.19? 1.184-0.66"2% 0.8340.03V?
W HRFPRAR, 1) P<0.05; 5MH L7 d4H i ,2) P<0.05; 5l 14 d24H b5 ,3) P<0.05; S5 HlAb 2 1 4 b %,
4) P<0.05,

Note: Compared with the sham group, 1) P<0.05; compared with the ICH 7 d group, 2) P<0.05; compared with the ICH 14 d group,
3) P<0.05; compared with the preconditioning group 1, 4) P<0.05.

3 W it
3.1 SEP wJ L3t ICH 7N fth 28 X GE A fr )] 16
AU R it

ARWFFE LR o, S50 7 d R i 14 d
ZH He A, TAL L 1 2 AT AR B 2 40 mNSS $F-43 M1/ Cr
Al Lac/Cr BRI FRAIK, Y 2K B IE#ASCE R 01712 8) 4
BEFE 3 7 2458 5 L &% NAA/Cr Al Cho/Cr BH i E
Fbo 78 SEP RERA 00 ICH /) LR 2 T RE Bl bt |
12 3l ) e s i R i JE R A 2 e AR, rTRE S
PITN IR ZEA K: D SEP i i fih /& 40 i fn A= ik 3 ik
PITE I DA R, 35 Bl /N BROJAS it 2 1k AR B 0 oA ok
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AIREMLT , 155 TCH 45340377 A6 i 32 sl e, 14 i ek
= ICH/NR B2 D)6 HnTRERYHLE]JE SEP i
PR I A B P ARRE SR R il #e 28 e R T A
1M &2 45X ICH /N R M R E . X 5 BAIL-
LIEUL %" 5% K BRALEE A9 32 sh e 42 2 il 25 i
IR (BT IR P I SR A5 R 25 2R Ge g e /N RS AR i ) i
PR AZ 25 53, @ NAA il = V5 1T 40 B AR 35
RERSIE A, e AR P iR A R &, S 54Tt
S RE R IST , 76 1 28 22 G0 A D RE 4 43 v & 4% 5 it
PEFIR2 Cho J& 11 25 356 J5T £, TR RRAR 174 7 1 4 F
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ABSTRACT Objective: To observe the effect of swimming exercise preconditioning on neurological function and expression
levels of brain derived neurotrophic factor (BDNF), serine-threonine kinase (Akt) and peroxisome proliferator-activated receptor-y
coactivator-1a (PGC-1a) proteins in perihematoma tissues of mice with intracerebral hemorrhage (ICH). Methods: A total of 60 male
C57BL/6 mice were randomly divided into sham group, ICH 7 d group, SEP+ICH 7 d group (preconditioning group 1), ICH 14 d
group and SEP+ICH 14 d group (preconditioning group 2), with 12 cases in each group. The preconditioning group 1 and precondi-
tioning group 2 were preconditioned with swimming exercise for four weeks. After four weeks, ICH model was induced by stereotac-
tic injection of collagenase type IV into the right striatum of mice in the ICH 7 d group, the preconditioning group 1, the ICH 14 d
group and the preconditioning group 2, while normal saline was injected into the sham group. Neurological function was evaluated
and neurometabolites were detected on the 7th day after modeling in the ICH 7 d group and the preconditioning group 1, and on the
14th day after modeling in the sham group, the ICH 14 d group and the preconditioning group 2. Modified neurological severity
score (MNSS) and Y maze method were used to detect the neurological function; open field test was used to detect the motor func-
tion. Magnetic resonance spectroscopy (MRS) was used to analyze the relative metabolism levels of creatine (Cr), choline (Cho), N-
acetylaspartate (NAA), myo-inositol (MI), and lactate (Lac) in surrounding tissues of hematoma. Western blot was used to detect the
expression levels of BDNF, p-Akt/Akt and PGC-1a. Results: (1) Neurological function and motor function: compared with the sham
group, the mNSS score in the ICH 7 d group and the ICH 14 d group significantly increased, and the total movement distance, the av-
erage velocity of the open field test and correct alternation rate of Y maze significantly decreased (P<0.05). Compared with the ICH
7 d group, mNSS in the preconditioning group 1 and the preconditioning group 2 significantly decreased, and the total movement
distance, the average velocity of the open field test and correct alternation rate of Y maze significantly increased (P<0.05). Com-
pared with the ICH 14 d group, mNSS score in the preconditioning group 1 and the preconditioning group 2 significantly decreased,
and the total movement distance, the average velocity of the open field test and correct alternation rate of Y maze significantly in-
creased (P<0.05). (2) Neurometabolism: compared with the sham group, NAA/Cr and Cho/Cr in the ICH 7 d group and the ICH 14 d
group significantly decreased (P<0.05), and MI/Cr significantly increased (P<0.05). Compared with the ICH 7 d group and the ICH
14 d group, NAA/Cr and Cho/Cr in the preconditioning group 1 and the preconditioning group 2 significantly increased (P<0.05),
and MI/Cr and Lac/Cr significantly decreased (P<0.05). Compared with the preconditioning group 1, there were no significant dif-
ferences in NAA/Cr, Cho/Cr, MI/Cr and Lac/Cr in the preconditioning group 2 (P>0.05). (3) The expression levels of BDNF, p-Akt
and PGC-1a: compared with the sham group, the expression of BDNF in the ICH 7 d group significantly decreased (P<0.05), there
were no significant difference in p-Akt/Akt and PGC-1a in the ICH 7 d group and the ICH 14 d group (P>0.05). Compared with the
ICH 7 d group, the expression levels of BDNF and PGC-1a in the preconditioning group 1 significantly increased (P<0.05), there
was no significant differences in p-Akt/Akt protein (P>0.05). Compared with the ICH 14 d group, the expression of p-Akt/Akt pro-
tein in the preconditioning group 2 significantly increased (P<0.05), there were no significant difference in BDNF and PGC-1a.
Compared with the preconditioning group 1, there were no significant difference in expression of BDNF and PGC-1a in the precon-
ditioning group 2 (P>0.05), the expression of p-Akt/Akt significantly increased (P<0.05). Conclusion: Swimming exercise precondi-
tioning contributes to the recovery of neurological function and the improvement of neurological metabolism around hematoma in
ICH mice, which may be related to the upregulation of BDNF, p-Akt/Akt and PGC-1a proteins.
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