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0.01) ,MBP F-#&5(P<0.05) , #Ze o Resdit 7K i BEETH1 07 W] 0 00sts , 200 20 M i e b 5 /b . 8518
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[ Abstract ]| Objective To explore the mechanisms by which Dexrasl promotes inflammation and
participates in white matter damage ( WMD) after subarachnoid hemorrhage ( SAH). Methods Ninety
healthy adult male SD rats were randomly divided into control group (sham group), SAH group, SAH time
ponits group, SAH+LV-Scramble group, SAH+LV-Dexrasl+ group, and SAH+LV-Dexrasl™ group, with 12
rats in each group. Intravascular puncture was used to establish a rat model of intracranial hemorrhage under
subarachnoid. Immunofluorescence assay and Luxol fast blue staining were used to detect myelin changes in
each group; Neurobehavioral scores were used to evaluate the changes in neurological function; Western blot
analysis was used to detect the expression of Dexrasl, TNF-a, IL-18 and myelin basic protein (MBP) in
each group. Results  Compared with the sham group, Dexrasl, TNF-a, and IL-18 were significantly
increased in the brain tissue ( P<0.01) , MBP was significantly reduced ( P<0.01) , and obvious neurological
deficits, cerebral edema, myelin sheath injury and inflammatory cell infiltration were observed in the SAH
group. Compared with the SAH+LV-Scramble group, Dexrasl, TNF-«, and IL-1B in the brain tissue of the
SAH+LV-Dexrasl + group continued to increase (P<0.01), MBP was further reduced (P<0.05), and

neurological deficits, cerebral edema, and myelin sheath damage were significantly aggravated, and
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inflammatory cell infiltration was also significantly increased in the group. However, Dexrasl, TNF-a, and
IL-1B in the brain tissue were significantly reduced (P <0.01), MBP was increased (P<0.05), and

neurological deficits, cerebral edema and myelin sheath damage were obviously improved, inflammatory cell

infiltration was significantly reduced in the SAH+LV-Dexrasl™ group. Conclusion Dexrasl can promote the

inflammatory response, and thereby participate in white matter damage after SAH.
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FERW, M cAMP |G RIS cAMP-CREB i f#% 4%
SEAT DL AR TNF-o0 F1 TLs (7K S, - e 08 /0 4
S D, FATHE W Dexrasl W fEE 3F cAMP-
CREB jil BE A2 7E R AE , T 9 SE A/ A ok ST s 13 1L Js
FEREA L Z — , AT 75 BB ABAE Dexras]
AT BT DO BT B s 1005 7 A E S5y [l A 5L A i G
HEWER . TR SRG IR R Dexras] 7RI M IR
it I P AR AR T 2 5 B B O AL, Sy i — 2P
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90 H AR MRk SD IR B4 I B 8 PR R R
LR E YL R TR 280 ~ 320 g, K SD K RLKE
WL 525, B TR sham 2H Wk 9 6 s 1
SAH ZH Wk o iR s ) fin SAH B[] 5 2 e Do JIES S s
I+ 2% 95 B SAH +LV-Scramble 2H W 9 IR T i
Ifi.+Dexras1 {8557 SAH+LV- Dexras1™ 2 Wk R I T i
I +Dexras1 857 SAH+LV- Dexrasl™ 4 , &2 5056
e 3 Ho A5 SD K R B 2H 25 A 1) 2 B MO

A B D S AT M FE AR RSy, WM T 5 4
BT RIS R R TEAR th BRI AR BUBAE T 15 HOR
BUR A3 4041
1.2 #&b5iEHA

XJ BB 18 95 1 (LV-Scramble ) F1 32 & 35 K 41 )
Dexras] 18958 (LV- Dexrasl) 30 E T L 5 35 il
A BRA ], FEH 4 FR M ID 2y LV5-Rasdl (rat) ,NM_
001270954. 1, Dexras1 &2 /7 %) & : LV3-Rasd1-
Rat-127 ( S1): GCGACTCTGAACTGAGTATCC; LV3-
Rasd1-Rat-320 ( S2 ) : GGACACATCTGGCAATCATCC;
LLV3-Rasd1-Rat-582 ( S3) : GGCGATGACCCTCAGCGTT-
GT, &5 : myelin basic protein T{& (MBP, 1:1 000,
Abcam 2\ H] ,ab62631, 28 [ ) , Dexrasl Fi&(1:1 000,
Abcam 2\ 5] ,ab78459 35 H) , NeuN HifA(1:50, Merck
Millipore, Billerica, MA, USA),Iba-1 $ig{4<(1:1 000,
Abcam /A H], ab15690, Z£ [E ), anti-GFAP (1 :1 000,
Abcam /A ], ab10062, ), TNF-a HifA (1:1 000,
Cell Singnaling Technology 7\ &), #8184,3¢[H ) ,IL-13
Hif&(1:1 000, Abcam /3], ab9722, 3 [E) Fil B-actin $7
14(1:1 000, Cell Singnaling Technology 7\ 7], #4970, 3%
). 7Ot f PCR AHGH] ( Takara 237], HA) o
1.3 SD K& SAH #: A My 3

SD K U 190 T Jias H L SAHL AR 2 2 R A 1 5
PZEREM P LU E 2 (50 me/kg) 206 JFs 1
SRR R B, R BRI M7, T SR E U] 11, 32 7 43
BT R ER USSR S Sl Ik B SN Bl k. 3l ke B
Wt N ik LRSI K, A FL TS Bl ki s i U0 W -
BN B S8 Bl Ik gk s T el 5 SN Bk g
—HZR K 4-0 Je g il ASSL sh ik sk , JE Ak EERTTT
2SS K 2 550N Bl bk N B, L3 BHL D RS Ak 2k
A 2 mm, ZERI NI G A V52 % Je LA il L)
J& 10 s $h i, LM Sl ks o K 52 250N 2l K L i,
TR LR 5 2 20 2 ) 1A AR DO BT s, B S5 4 5 0
B H o BT ARAERIE A SRR S, B e e 4
ANEARIB M o ARG BUE T A R I5m,
L4 1% i & A

AN SZ UG 96 F LV-Dexras1 15 3235 M 1 % Dexrasl
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mRNA J 85 [ 3R IK, T S8 UE Dexras1 78 i ) 5 T
Jis LB A A4 0 G 3V 5 7 k2 %5 GERAERTS
AL URGE 77 15 SAH SRR 7 d S8 1L SD K B A
END A ESTIE 5 LV-Dexras1” | LV-Dexrasl 8§ LV-
Scramble' ™ JiE i i 4 I B 22 (50 mg/kg) £ K B
PRI I, 45 JFCT] 5 70 B 37 A4 7 37 %% 1 ( Stoelting , SE[E] )
Fo FERTKAMZEF 1.3 mm, [[7/5 1.5 mm 40 DA
R AEL 1 /NVE AL, 8 ST A e (28 B 10 pl Ham-
ilton ff & 11 5 &% ( Hamilton Co. , 38 ) A& LA AR
SRS 3.8 mm KB E, RS 6 wl i 3R
A% LV-Dexras1*(10° TU/mL) .6 wL FRIR 7 LV-
Dexrasl™ ( 10° TU/mL) 8% %] #8 41 %5 # LV-Scramble
(10°TU/mL) LA 0.5 wL/min {13 B 2208 i3 A A7 IR 25
RS S B RS0 5 min By 107 R, B Je 212 R
Hamilton {354 &8 37 DA B s A B LG 886k 5

1.5 FBAFEN R T %

L5 1 st B P 96 I 1: 2% Zhou
KU AEHRGE 7 15, K B SAH ARG 24 h, 2 I
SIGES F % (50 mg/kg ) BRI R B, Bl IS 3 LA BEER UK
1 4% 22 5 W 75 53 E 0 KBRS 58 HE B il 4 49, 42
TR E K TCE T -80 CHhRAE, ia VR R
VIR HLHIVE R 10 wm JRE R 0K R U0 % 1 52 50 B EX
B B A 10 min, PBS & F 3%10 min, 0. 5% Triton 7%
JEE 1 h, PBS $E R 3x10 min, 3~ LU 65 R £5 V5 W =5 K
3 min K 15 min JEATHUIFE K IS B RVE AT, PBS
YER 310 min, L=F 1ML 37 CHER 2 h B M, BT
HIME XN HEE —$P0 4 CHi. WH 37 CH
I 1 h, PBS Pk f 3x10 min, 37 °C W& AH N HY B R
(CY3, I =J8) FE40 Bl (FITC, I = J8) 556 —
$t 1 h,PBS ¥t} 3x10 min; DAPI #%4% 10 min, PBS ¥t
3% 10 min, Hl S 2¢6 B35 (FV1200,
Olympus, H 7<) X UJ i it AT WA A0 B4 #ir o

1.5.2 Real-time PCR &0 4520 K BRI Bz o B
RNA &S il 5 i DNA J7 352 B Takara 3 v 15H]
Fo M GenBank HEPH 7 51 45 R, ¥ 1 KB Dexrasl
mRNA 5| ¥ & Sense primer; 5'- GGACGCTTACAC-
CCCTACCAT-3" , Anti-sense primer: 5'-GGAAACGGAT-
GATTGCCAGA-3' , E Z I A B-actin 5|4 ¥ %]~ Sense
primer; 5'-TGTCACCAACTGGGACGATA-3', Anti-sense
primer;5'-GGGGTGTTGAAGGTCTCAAA-3', DNA {1
FREFE A1 95 °C 30 s, PCR [ :95 C 55,60 °C
30 s, 40 NEIHR . 45 R {# ] Bio-Rad CFX Manager
BAFHEAT 5387

1.5.3  Western blot Al 5 JEAS gk o T fis 4
ML AN A a] 25 A 35, & B Dexras1 73 o i Jis H
M5 24 h FERBIR T, B 24 b AR HADAH OGS

T A ARGEIN A5, B RGN 52 R I A 3 % s ] i e
TWEHLWRA I B AE T -80 C 1 2R (4R B 43 51 FR B
SR EP A [l 7E A oA i LA VRN
R BHDRIFNR A (AR S 2@ =1 mg:3 plL),
B St P A A 2H 2R 3 i T 7K | 20 min, SR )5 LA
12 000 r/min 7 4 CE.OHLH B 15 min, P EL F
W, BCA 120 & 73 ol i 2 A AR A B VIR, T LR
RGP S R AN S AR R R, B AR AS 28
AR JE LA EAE R SO pg AT BECHL UK, IF 2 R
¥ A2 2 PVDF B L, 5% 2R 35341 2 h,4 °C
—PUFE A& . I H TBST PR 3 Ik, &Rk
10 min, —HiIFHE 1 h, #R )5 TBST M 3x10 min, ECL
R 454, 55 J5 N Fusion 34453 B 4501
JRPEAH
1.6 AP2ATH FF 5

208 MO 2" (9753, F SAH J5 24 h fii Fl modi-
fied garcia scale $F{TEIWIAT 215, By 18 430 Wi
FARPR F RGN 6 NI H : | F 12 (0-3) , TUAL
H 3123 (0-3) , Fi i (0-3) 2 iz g (1-3) , fi
I (1-3) B AR AR IR (1-3) o 475314553 4H
I, P AR 7R b 22 T B B 17 0 ™
1.7 JEALREKETME

T E WK & 2% Mo J % (IRl . &
SAH &5 24 h AbFE R BRIT s8R B KAk ZH 2L, 2Bk
ik S 5 TE I R F 57 R FR o ik 2 2R i, R OA o o
ST BERT (105 °C) HrfibkE 24 h 5 PR ) O 1 B &
BLHA EoKk = (R - T B ) /i fi i x 100%
1.8 AP435 ¥ 4 & (Luxol fast blue staining)

NG ArAR , #0215 B8 [ 15 44 {4 ( Luxol fast blue stai-
ning) 2% TAKAHASHI 251" {1 Jy 1 Y o S0 5 Bt 2
o PRAHUM Rl [8) S 2 . A1 0. 01 mol/L
BRER 2 PR PBS VR 3 UK, BFIR 10 min, 325 K U) A
1E 0. 1%]luxol fast blue Zt {05 & (abcam,ab150675,
MA ,USA) th gL a5 %, ¥k H 78 95% B2 251 7K st
VELLLBRZ AR B 5, SR U0 R B T iR R B
W00, 30 s, 4REE ] 70% 1) £ B B (0,53 85 R (4,
HEMFONE G, T2 HLL 80% .95% . 100% (1) £
BEREEELZK 1 min, 3§ F = HHRGEW] 2 3K, BFIK 15 min,
I H PRI w5 o 5 1] Leica IM1000 [543
BT A 3 A 1 s () X 0
1.9 it o

iz 1] SPSS 23. 0 X Fr A Bt e A7 Ge it o i, i
TR xs F , AL 25 57 EUBCR F o K55 24
FLAER FHEA PR R 43 A, =5 A 36 LU A 79 4 22 i) 1) 25 S
K] Dunnett’ s #5552, K5 /K i a=0. 05 = 0. 01,
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0.9-
0.8
0.7
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2.2 Dexrasl fE¥k M LT i g £ % 2 A4 T i &

WEA
B PE D EHE I Dexrasl 4351 5 #1242 76 ( NeuN ) £
R T2 L ( GFAP ) Fe /N e 5t 44 it ( Tha-1) 4 7

B, 25 F W7 Dexras] TR BT & H 1L f5 24 h 2%
W 3 I H 2 T R 2o (| 1C)
2.3 Dexrasl it & iA & 474 g £ 9% B F TNF-o | IL-18
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T L) Dexrasl 1255 7 T Wi - &5 5 24 h, 5 SAH
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DexrasImRNA {351k B2 T4 85 (P<0. 01, [&] 2A) ,SAH
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SEHHE TR (P<0.01, & 2C. D), i LV-Dexrasl Ji%;
Do E VRS Tk R B M 1L /S DexraslmRNA -}
BEEKFHFRSE. AR BT I8 Dexrasl J5, &
P SAH+LV-Dexrasl 2% SAH+LV-Scramble 2 TNF-«
S IL-18 F KA B3R (P<0. 01, & 2C \E) , [A] i}
FEbfE MBP 2 (/K- & R (P<0. 05,18 2C.D)
M SAH+LV-Dexras1 2% SAH+LV-Scramble 41 TNF-«
% IL-1B 2 E 2K B F e (P<0.01, [ 2C ) , [fit
£t SAH+LV-Dexrasl™ 2 MBP 2 /K F B E
F(P<0.05,[8 2C.D) , 45 R 4270k T 1t 1l s
Dexras1 (1 F55 AT REAR HE T SAE S0 I B0 T 65 il
PEFEE 1 MBP 1R %

1.6
1.4+

1.2
1.0
0.84
0.6
0.44
0.2

sham 2 SAHZ SAH+LV- SI
Scramble 41 g A .1V Dexrasl Zﬂ B

Dexras] mRNA A%} ik 7K

(=]
1

2.0 W Dexrasl

O mMBP

1.54
1.0

ithLﬂ

sham 41  SAH 4] SAH+LV- SAH+LV- SAH+LV-
Scramble 4 Dexrasl*4 Dexras1 4l D

ARSI (B LA

a:P<0.05, 5 sham 24064 ;h:P<0.01, 5 SAH+LV -
scramble 20 YL AL ¢:P<0.05, 5 SAH+LV -scramble
20 bk ALV -Dexrasl *-F 1 5 i@ i£ PCR # |
DexraslmRNA % i&; B:LV -Dexras] ~F 1 J& ,PCR
#i DexrasImRNA %A ;C:Western blot #4&] LV -
Dexrasl *#» LV -Dexrasl - 1 /& Dexrasl, MBP,
TNF-« #= IL-18 & & #) % 3% ;D:Western blot ¥ &
2 5 #7 ; E:Western blot ¥ & & 5#7
2 Dexrasl T RIEFMFEREREF TNF-o IL-1B
R BE#E R MBP Rk
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2.4 Dexrasl THAL THMBE T H )5 & RB
FEhnE T AP Z R E AT

P 28 D RT3 R ik 2 235 7K 1 A I 2 TPAt e 1Y)
FEETT i S LA P 0 0 ) T AR AR, 5 sham 41 LA, p
ZAT N 1E SAH J5 24 h g ZFEIL(P<0. 05, &
3A) LS K WIS (P<0. 05, 8 3B) ; LU
B9 Dexrasl T 7 SD Kk B )5, SAH + LV-Dexras1™ 5
SAH+LV~Scramble W 414 LL , #2847 Jy 22 0¥ 3 ik — 20
FEAIR(P<0.05, [# 3A) , 7K i B &8 i & ( P<0. 053,
3B) ; N1 Dexrasl T-#i SD K [RJ5,SAH+LV-Dexras]
¢l 5 SAH+LV-Scramble PRZHAH L, fit 2847 R PE 43 BH
B (P<0.05, & 3A) , i 7K Jib BH 5 98 4% ( P<0. 05,
& 3B) .,

B 95 B G ARG DN K BRUAG B2 J2 vh i BE B AR 10 R B
MBP , % B SAH 4H % sham 20 MBP ) 3 ik B i [ AI%,

184

164 b
144

124 A

104 b

8 4

64

44

2

04

sham 2| SAH 4]  SAH+LV- SAH+LV- SAH+LV-
Scramble 2 Dexrasl®?H Dexras1ZH A

ZEAT IS

sham 2|
MBP MBP

SAH 4]

MBP

sham 2

SAH+LV -Scramble 41

SAH+LV -Scramble 4

HERH U , BER G B2 A8 A% (8] 3C) o LV-Dexrasl |
T SD K U5, SAH+LV-Dexrasl* 41 MBP [#) 2 ik
PE— 2L FRAR, B8 OB @98 55 5 1 A LV-Dexrasl T
PET-Hi SD K B, SAH+LV-Dexras1 45 SAH+LV-
Scramble 24 AH L A] UL MBP [ 3Rk B ik 3 2 | S8 S04
o AN i (&1 3C) .

i 22 S ] e e 8 S I s e DX B s o 1
JIRAAR 55 A 23 o B e 25 L B o /b, [) s B B S % 1 1)
4 g (1€l 3D) ;SAH+LV-Dexras 1 25 #8545 45 &
WAl RUEAI R EE— D3 22 5 T SAH+LV-Dexras1”
ZH 0BT DLBERS FR %8 SAH+LV-Scramble 2H BH i I %%,
(i) Fsf 22 P 24 i 0 B I 920> (161 3D)

DI EZE R T Dexrasl AIRES 5 T WR M T
Jis B L B A

8219

814

b
a

804
I
2 79+ 2
&
8 784

771

764

754

sham 24 SAHZH  SAH+LV- SAH+LV- SAH+LV-
Scramble 41 Dexras!*4]l Dexrasl 4] B

ik 2H

SAH+LV -Dexras 141 SAH+LV -Dexras 12

MBP

SAH+LV -Dexras1*4 SAH+LV -Dexras1 4

a:P<0.05, 5 sham 28 }b%5 ;b P<0. 05,55 SAH+LV-scramble 2L }b25 ;A 4% 247 H 3% 40 B WA 8 & flu XK 47K 2 ;
C: 98 A B2 B ERE B AIA R G 09 T AL DoAY 2450 B 35 4 &40 &40 2 9] B ARAR A8 35 09 AL

3 Dexrasl ZE8k IR T B2 H i /& B R R EThREER P RIER
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3 g

ke PO I T s S I o 22 AR B e B Y i 2 AR
iz —, YEO % B 22 5] SAH JRFAE 7 JH )5 B2 IR
5 BE T ( corticospinal tract, CST) o] IR 157, -8 T
e OR[N e L 58, 35 20 B B 48 55 s EGASHIRA )
SR SAH J5 i/ BRI R B0 1 BT 2 4k g 40,
22U ZE T Olgs S8 4 177 ; Ll W R 45 S 4 BH , SAH
JEAAE F B 5 T e 2 5 850 2 D e P i 1) B g B
ML, J& B TS A R EEFE A Z —, {2 HEj SAH
S BB A A ML 2 A Y

FST 43 5 L Ak 22 I B8 i 0 A8 v, BEAE T 9T A
A FEEE S RAE D ST A R T SR T
SEREOET K B X R A B K R R
JEAN AN AN, 2 A e 2 R kA e, X
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