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[HEZEY B® AL/ Bk R E T B i (subarachnoid hemorrhage, SAH) Ji5 72 h Py CE 30 i 453 457 37 ik 2H 21
Hh %32 75 H (translocator protein, TSPO) ) %Kik, FiE ¥ 44 L C57BL/6] /N R B AL 7 B % 4 . Sham 21 17 H.,
SAH 41 27 2H, SAH 4138 8 1fil 58 P9 28 il At SAH MR, Sham 4178 Hil 8 1 % . 3 ATHT (0 h) , ¥ #)5 6 h,24 h,
48 h,72 h, P 2H 3R F B0 R0V S B3 %o /N BREAT P2 T BEDE 43 L RS 4 I s AL SE SAH 4 /) Bl (Sham 28 43 3 ik 45
J& 24 h &b%E) , L Western blot, 1F B, F & §1 115 AL )2 & 1% (positron emission tomography-computed tomography,
PET-CT) M 5 O0G A4 TSPO 18 i 41 4 b i 3R 35, S 9G4 (Al TSPO J/J\HﬁLﬁ%éDIH@E/J e, &R
SAH 41/ B 28 ) RE AT 7036 A5 B N 18] S5 R A5 3% I, R 4 40 h TSPO ik & Jii B IS TR] 51 1 s B AR PR
FH B K (r=—0.615 6,P<0.01), PET-CT 4275 SAH J5 /) BN 4H 475 155 UFHS@K Sham 41 F &5, 2 R A 5
P& L (P<<0.05) . SRFEDSICH A4 SAH AL HY A Totnt e J2 T JE i Je 2 349 TSPO Rk, B 5 /N ige B 4
ﬂ@ﬂlﬂ% Tha-1 #5E . &5i€  SAH J5F U845 01 . TSPO 72 ki 20 23 v 1 R IR TR AL I 3 3R 3k 52 B S 1
W 1 THE%'J/J\EM 40 A 04 O L T I SAH R B 05 0 R SRR
[cggR] SRR TS m RHEHd #esdEn 57Eg
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[Abstract] Objective To evaluate the expression of translocator protein (TSPO) in brain tissue within 72 h
after subarachnoid hemorrhage (SAH) in mice. Methods Forty-four C57BL/6] mice were randomly divided into
two groups, 17 in the Sham group and 27 in the SAH group. SAH mice model was performed by endovascular
perforation as previously described with slight modifications. Sham group mice were performed by the same method
but without piercing the blood vessels. Before and 6 h, 24 h, 48 h, 72 h after modeling, the two groups were scored
with modified Garcia score for neurological function. At 6 h, 24 h, 48 h, 72 h after modeling, the mice were
sacrificed. Sham group mice were sacrificed at 24 h after modeling. The expression of TSPO in brain tissue was
evaluated by Western blot, positron emission tomography-computed tomography ( PET-CT ) and
immunofluorescence staining. Fluorescent double staining was used to assess the relationship of TSPO and
microglia. Results The neurological function scores of the SAH group mice decreased with time and then increased.
The expression of TSPO in the brain tissue increased first and then decreased with time, and there was a negative
correlation between them (r=—0.615 6, P<(0.01). PET-CT showed that the tracer intake of mouse brain tissue
after SAH was higher than that of Sham group, and the difference was statistically significant ( P <C0. 05).
Immunofluorescence staining showed that TSPO increased in the parietal cortex and basal cortex of the SAH group.
And fluorescent double staining suggested that TSPO colocalized with Iba-1 which was a specific marker of
microglia. Conclusion In the early brain injury after SAH, the expression of TSPO in brain is widely increased,
and the expression level increases first and then decreases. TSPO could participate in the activation of microglia and
regulate the occurrence and development of brain injury after SAH.
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(subarachnoid hemorrhage, SAH) 5 72 h N &4 1
HRAE IR T LR I IR A — 2R A Ak e i A
AT R LA i 44055 e SAH BB 3 TS B9 0 A5
TE G PR B FERAE 52 b 453 B0E 52, H AT A R AE K
A RE R A S I H R . BRI &
B AE U B 1 IR AT PR A K R G 218 R
i, 42 45 1 (translocator protein, TSPO) [ £ i&
W ER I BB S 5 IR AR RE S 1 R K
JE T i = SAH G TSPO Rk K ¥ KIS
PR TIRESC R WA G IE o A5 3 3 1l 4 P 2
BB SAH B, W1 H5E TSPO 78 SAH J&
T B3 0 300 1) R AR AL, LU Oy SAH S #l 22 R
i 1Y) 3E — 25 BIF 5 A0 T B AR Al

1 Rl 57F*®

1.1 Ei I sE

RIPA Z& fif W . 0% 1R 6 40 0 500 L 2 11 6 400 7] 590
CE 28 2 KA D s A TSPO (S [E Abcam 24
F].1: 1000, KB TSPOCSEFE Abcam 237
1:50), itk Tba-1(H A Wako A .1 : 400) ;/)
BUEME GAPDHOHREZE 2 KA R L1 2 1 000, 117
P — 3t (3£ E Proteintech 24 H],1 2 000) . 1] ¥
PUR PP EE A KA L1 1000 ; ECL B
(%[ Advansta A7) 5 Co Hys N, Oy SCFEPPA) Hij 14
(ff[E ABX 2y #]), FEPPA Fg #fE 5 (£ [ ABX 24
F]) 34, 6- R FE-2- Bk (DAPD (b [ & 3 5 Y
Ao AR S TP R R A ED kK E
(Bio-Rad) . % )t i i B8 (B AR 2 ) L/ 8h i) PET-
CT (SIMENS Inveon MM),
1.2 ZBHYRERGE
1.2.1 S3sh4 A5 R SPEF 4 C57BL/6]
ANER L 6~8 JIE AR i 18~22 g, H AR K A AE )
A BR2A A B AL I K S 1 5% 1V R B R R 2 S B
Wby . 5 3h WA DG I AF ST A8 TR 3 28 P R R R K
S B YA B D1 23 W R A o L B AR L AR v X f
SCUS Bl ) B T AR AL B S A A R
1.2.2 sREaa ¥ 44 DN 8 RF AR
(Sham) 41 F1 SAH 41, Sham 41 17 2, SAH 4] 27
Ho, B B b Ko Bs /DR BAE T . 7E 24 h iy
HEAT 388 b o Sk F0) 2R IO 2H 2B e B A  af £ 2D 2 R
K A
1.2.3 sh#EAHE S HBEAERAE T
NV SRS RIS N U R T R B2

B A R T % B A DN S B kL 350 Sl bk A 5N B
Ik o H5 2 S B Al 14 ML 4 A AT B K L 5 I 35
Sl . 4 A Sk AR AT 3l bk S i R S ik
3 U+ Ak S AT A A0 A0 LA /0N B S B R D1 A
RPN B2 R A L Ty, Sham 41 {08 4% A 2k 2% 5
O SR FEAN RN o AR /N RS 3R . A

K,
1.2.4 4 2 zp 6 9F 4% SAH 4H 45 9 #F & 85w

(0 h) ¥4 J5 6 h.24 h.48 h F1 72 h, & 0L 5 H/NR
AT DT 43, Sham 20 HER 5 H /N B ZE A 7]
Bf ) S AT IE L 0. PP G — R S 5 A I
B LAt /N 2H B B3 HEAT L 2 BRIV PR R R
xR A iz g U RCE R B e g
73 Bkt Hb SR RN AT VEAL L B 18 43 e
FBARR P 22 D) B Bk 2R ™

1.3 Western blot #ill] TSPO 3&i%

SAH 25 U & DI RETE 43 I 4 0 T 8 5 4%
fp ] s 4b At 5 H/N B BRI 20 2047 Western blot £
I, Sham 2 ) B4 B 5 HaE A5 24 b/ B il 2H 21
AT AR R . N BRI U b 22 B R BE R I A2
28] TR TR A A B AR K L E T 57 R R U 4 21
WRRAE . WA MR35k . 4% 100 mg/mL fin AR
AEEMMW 2K 60 s 5K ERA# 30 min, B O
BCE I R R B S AN B A SR M . 100 TC oK
¥ 10 min, SDS-PAGE Hi jk & 18 ¢ 40 ng, fH R
LK o 1E 5 B IR 2R 05 2 R B L R B TSPO it
R(1: 1 000) 1 GAPDH(1 : 1 000),4 Cid# .=
BT E HRP frid — bt 1 hofb2: Aotk B,
SEJREEME . L GAPDH 3N &, LA &W 5 S
ko IR BEAE Y LU . 1T 58 TSPO Rk,

1.4 EBFEHFITEIEERKPET-CD A

FEPPA FifA 28 8 5L 05 2 S e i AWy, & —
B L) TSPO Ve £ BCAA » FE A7 B E % R b
LA AE R TSPO FE 5% 1) 7 B: 7 . FEPPA i {4
A% B % B R N 2 B REAE SOk 17 % &R e
i KON F-FEPPA, bR i B 2 il 47 4l B 2%
SE o FU IO 04 T 58 A 0 ] s o i B AR — 350, R OR A F
¢ TR B 7 B R bR e (& D

X Sham 20 Fi1 SAH 2H/NEAS 4 H FF 5 7 AR A
J& 48 h, 2% b 248 (60 mg/kg) 1 1 JRR I BT
KAz b 4% (1. 16 0. 29) MBq/10 g Jit 5 7 & i
17 R ki ot F-FEPPA, {1 54 5 7 Bl 47 PET-CT
HH.PET 5 CT JF B34 20 min, FRIELIE.,
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A: Standard; B: The new labeled tracer

1.5 GRERNXLEEITER TSPO ERAKN D FHIE R
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B L% B Sham 41 F1 SAH /NS 3 HL gy i
RS 48 b LAUJRR e o VB VE [ T 50 B U i 21 21
BT 22 B vh L e RN R PR B K 1
PIMCvK VR U3 s 1 %0 A ek i M v TR B DR 18 &2, 0. 3%
Triton B, 112 10 7% = 3 £ 1 30 min, P8 % J5 7
F TSPO ik, bt = | & — 9. DAPT YL %, hit
TECURRFNE R 56 s F Mg, AL, PEAL
TSPO 5 Tba-1 Y 3¢ Z i . /N 28 3 1 8 2 5 i 41
LUK R U1 R e 52 BB R I F TSPO 5 Tha-1
Bolk, BEGEIEE —Hi. DAPT Yo%, s T 58 3L
JEE Bz J2 I £ 21
1.6 HitZFHiE

MR IEA AR R R x5 R, 24
Fo 3R 5 22 0 B - B L3R ¢ R 58 5 A 6 1 43
Bi R Pearson #3¢, P<<0. 05 Jy 2 5 A G it % &
X,

2 HXR

2.1 EEFR

WARLSE ,SAH 43t 6 H, i/ 4 J L5
T2 16. 21 %0, i a7 T I Y 5K B4 A T i 41 4R
T, KR I R B B R A Willis 265 (] 2) .
2.2 INRHEZREITEHER

Sham ZH# £ DI HEPE 40 7E 6 h Fe i, 5 [F4H N &
BERTCO M H, 22 A Gt ¢ 8 L (P<C0.05), H
AR ] A5 5 i BT AR A — 300 SAH 2 & D RE VT 43
[FIAETEASZ 6 h 3k BRAR (P<C0. 01) , J5 ] L G2 18 1k
5B T 3 45 AT 2 (P<<0. 05) 5 Al i, i 4 5
2 B R] /N BURH 20 22 BT Sham 40 (P<<0. 01

@ P<<0.05) (& 3).

B2 /NERMARES
Fig 2 The gross anatomy of mice brain

a: Sham group; b: SAH group

18F
o *
-
o
215}
<
S
S12f ‘i
] >
T 9} gy
= *E ’
-28 6t —e—Shamgroup -e—SAH group
3 0 6 24 48 72

t/h

B3 MNREEINEITES
Fig 3 Neurological function score of mice
* P<C0.05, * * P<C0.01, vs.0 h in the same group; # P<C
0.05, # # P<<0.01, vs. Sham group

2.3 TSPO /MR SAH F& B SRR IE

5 Sham #H H.3% , TSPO F ik 7F SAH J5 Bt}
] 56 T 7 ) BEAR . 9 7E 48 h 3k R & {H (P <C0. 05) .
72 MiE T Sham . HEZ R HRFITFHE X (P>
0.05,& 1),
2.4 PET-CT {4 SAH /MR A A & TSPO %
EER

Sham 20 /|y BRUA 0 1 41 23 v mT O, /0 4t 7 B 7D 23R
2T SAH 21 /)N BUA 0 i 20 21 48 i 0(3. 08 &=
0.17) %ID/g)E T Sham £H((2.75£0.17) %ID/
g1, EFH G L (P<0.05);7E SAH . 4
A0 44 i 71 7S B 75 5 B (3. 08 +0.17) % 1D/gl) 5
ZEMCC2.954+0.13) %ID/g) ZE R TG % & X
(P>0.05,K 5,
2.5 TSPOZTE/NBRALRAREESEIMSHIFRL

B E 58 Y 2, 1] W, Sham 21 /)N BURG 41 23 A 2
3k TSPO, 1 SAH J& T I J J2 F 35S iz 2 0T W
TSPO Kik¥gm (& 6).
2.6 TSPO 5RRRMAMMEMKER
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Fig 4 The expression of TSPO in brain tissues of mice
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Fig 5 Tracer uptakes of mice brain tissues
A:The intake of the right brain (a: Sham group; b: SAH
group) ; B: The intake of left (a) and right (b) hemispheres in SAH

group
2.7 MZAINEEITSD S TSPO RiZERHE X

2 ]S /N R 2 D BBV 40 5 TSPO R ik &
HEHHME(r=—0.615 6,R*=0.379 0,P<<0.01),
RV f 22 Th BE I 20 ARG, TSPO ik i s

3 itig

¥eizE 1 TSPO fEAAN M i) iz . 2 5 IR R
A K2 NS 22 P B AR B R, IR KR BDIRAS R LR
R 22 R G0 TSPORAR R KR A . — HLULE R

Bl 6 TSPOFENRMARAPHIHHER. REFELEE X400
Fig 6

Distribution of TSPO in brain tissues of mice,
Immunofluorescence X400
A Parietal cortex; B: Basal cortex; a: Sham group; b: SAH

group
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Fig 7 Colocalization of TSPO and microglia in brain tissues of mice.

Immunofluorescence X 400
A: DAPIL; B, Tha-1; C: TSPO; D; Merge
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AR PET-CT) T LA /N i 50 20 )M 4 16 a2k 47 7
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FEIRFRALS 2 K0, 2 35 45k Bl % B 1] 4 K 7 H
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AT 22 5. BHAE PET-CT Kl b & 3,
SAH J/IN B CGFARMD fili 24 2 TSPO % 1t Fi
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) SAH J5 AW J1 551 R I A A AR X4y
A REEAR T 55— T /N e S5 A0 ) SR
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W BB AT E— D IR ABESE

B A R 5 UE S 5 /0N 52 S50 200 L %) 98 7% 2 3 B0 SAH
Ji Bl 8 8 RE BN 1 G HEER AT T B i TSPO (1
FIRWEIN S SAH J5 /N 540 M 0E XS 5 R
i SR AT BEAT 96, KIM 200 % 8, $2 % TSPO 1y
FEIR K AT DA /0N S 2 M e ML 78 ) M2 7 A%
k. 30 i g 3R 6 I T-o (TNF-) L 1 40 i A R
(TL)-1B8 54 R B 19 B k. AT & 5 AR 97 4
5% & B, TSPO ik i 5 #i 28 T fig e 26 7™ &
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T BN R Ty B BRI T TS 20 M O T, | R A
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