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[HE] HIY #1808 B E(apolipoprotein E, apoE ) 5k [ i T i H Ifil. ( subarachnoid hemorrhage , SAH) Ji5 i 2H 21
Py Bz B — 4 Ak & & i ( endothelial nitric oxide synthase,eNOS) Fih )R, Jiid  RAR KM ML 244 /)N Bk R
Jis AR RS S 8% 30 H apoE JE [R5 (apoE knock out, apoE KO) FA130 H apoE JL[F B 4= (apoE wild type, apoE WT) fR 1%
BEALA 223 Dokt BRZH Wk I 2H L T-9002H , B 20 10 H X BREH S A Rt S 40 w19 A BER K, ek i 2H Ay B Rt v 53 40 Wl |
MRSk i, T B KM T AT 6 J&, 45K NRETEALE apoE 2 1A AT X SZ2 K377 T0901317 10 mg/ (kg - d) ;
RT-PCR Fl Western blot {43 BRI AT 12 h & HAKLH L eNOS (1) mRNA IR L FRA G . 858 XFHRE apoE KO ]
K apoE WT i, eNOS mRNA [ (0.823 £0.015) vs (0.811 £0.021) JF1&& [ (0.902 £0.038) vs (0.875 +0.041) ] Z [ (¥
FIETH B IEFE (P >0.05) ; 5% LA AH L, ¥k 11 2H eNOS mRNA F175 [ 23k B B FEAG, Bk Il 2H P9 apoE KO f eNOS
mRNA [ (0.411 £0.022) vs (0.613 £0.036) ] FIZE [1[ (0.578 £0.061) vs (0.694 +0.026) ] k% apol WT FLH A
(P<0.05) ;5 apoE WT Wk ILZHAH Ft , apoE WT T4 eNOS ¥ mRNA (0.796 £0.052) #1%E [4 (0. 775 0. 062 ) ik B g 1
1P <0.05) ,{fl apoE. KO F-Hi4L eNOS (173 5 apok. KO ki ALM L W1 5255 (P >0.05) . &1 apoE 5 SAH JEiy
S eNOS BYIAT I B apoF: HYFEAAER] 5 L3 eNOS 5N,
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Correlation of apoE with cerebral endothelial nitric oxide synthase after sub-

arachnoid hemorrhage in mice

Zeng Chun, Zhou Shuai, Tang Shuang, Sun Xiaochuan ( Department of Neurosurgery, First Affiliated Hospital, Chongqing Medical
University, Chongqing, 400016, China)

[ Abstract | Objective  To explore the association between apolipoprotein E (apoE) and cerebral
endothelial nitric oxide synthase (eNOS) after subarachnoid hemorrhage (SAH). Methods  Thirty apoE
knock-out (apoE KO) mice and 30 apoE wild type (apoE WT) mice were randomly and equally divided into 3
groups, control, SAH group and intervention group. Mouse model of SAH were inflicted with injecting 40 wL
autologous fresh blood taken from tail arterial blood into magna cysterna, while control group with only normal
saline. Intervention group was preconditioned by orally taking of liver X receptor ( LXR) agonist TO901317 at
dose of 10 mg/ (kg « d) in 6 weeks before operation. Expression of eNOS at mRNA and protein levels was
detected in the brain tissue by RT-PCR and Western blotting respectively. Results  There was no significant
difference in expression of eNOS mRNA and protein in the control groups of apoE KO and WT mice ( mRNA ;
0.823 £0.015 vs 0.811 £0.021 ; protein: 0.902 £0.038 vs 0.875 £0.041, P >0.05). Compared with the
control groups, the expression of eNOS at mRNA and protein levels was significantly reduced in SAH groups nor
matter of KO or WT mice (P <0.05), and more significant reduce was found in apoE KO mice ( mRNA
0.411 £0. 022 vs 0.613 £0. 036, protein: 0.578 £0.061 vs 0.694 £0.026, P <0.05). The expression of
eNOS at mRNA and protein levels was significantly higher in apoE WT intervention group than apoE WT SAH
group (mRNA: 0.796 +£0.052 vs 0.613 +0.036, protein; 0.775 £0.062 vs 0.694 +0.026, P <0.05), but
there was no significant difference between apoE KO intervention group and apoE KO SAH group (P >0.05).
Conclusion  apoE is involved in the expression of cerebral eNOS after SAH. Enhancing cerebral apoE
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expression significantly promotes the expression of eNOS and thus leads to alleviate cerebral vasospasm after

SAH.
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apolipoprotein E ;endothelial nitric oxide synthase; subarachnoid hemorrhage
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JIb I 45 2 25 ( cerebral vasospasm, CVS) 2 M K
I H fL ( subarachnoid hemorrhage , SAH) 235 ) 31 &
QEZ— , (HZ= A% SAH J&§ CVS 173 T LT & 56 42
B, HETCRZ TN SAH J5 N 8 — A B G
fif ( endothclialnitric oxide synthase, eNOS) & eNOS
NO 73 WAl /b, & SAH J5 CVS KAMEERN R Z
— o AR R AN AR a8 1T S B 2K ) E (apoli-
poprotein E, apoE ) R:[H 5 SAH B W5 W AH & T
FMFAE CVS KAEREFIER, 28 THERNMEH
Sz TR T AR 2o F N L B s
MAERL, K3 apoE S iHZ14rh eNOS KA KR, B
TERIEIRB G SAH J5 CVS S 4LF a7 B .

1 #ESH®

L1 s Bai

apoE &K E 5 B, (apoE knock out, apoE KO, PRERl K 2%
LIS O ) 30 A apoE JE BB A= B (apoE wild type,
apoE WT,C57 [, 8 R BE B} R 2 52 50 sl iy b 42418 ) 30 1, 1
it 45 ~ 50 g, B RENLHNZE 43 %k BRAL bk i 4 T TRAL, A
10 H, #FELIERENA SIIET, BN S 4hst . SLoRyE s iE o
PR ERIR A S sh e B 2 24t v
1.2 23X A

T0901317 ) H Cayman A7), —HiHdi Bl eNOS £ 78 [ i
I I Biovision 2% ], B ik 404k W i A 10 11 2 Bt AR 1eG
Western blot if 7| & W B 2 =~ K /A 7], RT-PCR & 5] & 0 5
TaKaRa /3] o
1.3 /& SAH 427 4] 45

ZHSCHR (4 ] 1778, G005 HilFE /N B SAH BR324
RN :10% (KA SR I 1 56 BRI ), /0N BRUBUURE MG, BT6E
SRR TG, TR A BUR 3k 60 pL £ JIF RHuEny B
ARIL , T ER AL FHIX = AT e 4 2 0 T ki YR L 1
(293 min) 5B PR AL 40 WL, 38 T T 1L 350 7 I R 45 Sk AR AL
30 min, DU LR 0 A Tk 0 gt e X B 2N g At
FPVEST 40 L Az BEER K T AR AT 6 J&, S MR SCHk 5 )
KE NHETARYE apok I FRIXMIT X Z K ¥ 357 T0901317
10 mg/ (kg - d) , RAPER[FIBkK M2
1.4 #RAR%E

12 h J5 FRRORRBE U T 3K, T AR YIBORL Rt A 1 em fi
HE, 4 °C PBS ZZ P 100 mL w3 WK, F AR A A R A7
B 9T EET - 80 CUKAE R4, i+ RT-PCR Fl Western blot
iRl

1.5 RT-PCR #:m) eNOS mRNA & % &

% #f TaKaRa /v F) 5 RNA $2 BOR 7 £ 156 B 5 32 BU 4 48
mRNA | 35%% 55 )z W 5% ] ReverTra Dash™ RT-PCR Kit, eNOS 2|
Y% 5 b i 5'-AGCTGGATGAAGCCGGTGAC-3', T jiff: 5'-
CCTCGTGGTAGCGTTGCTGA-3' , =44 i *fy 847 bp; B-actin 5|
W) % %] I 5'-GGTCCACACCCGCCACCAGTTC-3', R iife: 5'-
GGATGCCACAGGATTCCATACCC-3', =4 B A 245 bp, i
P T 1% SR BE IR Fo Uk , Bio-Rad BRI R REE F,
Quantity One {43 B 115 Ha Uk S5l Y02 B A
1.6 Western blot #] eNOS & & £ &

WA HARAAR YA T B B IR, 2 5, B 20 g B AfE
17 SDS-PAGE HiJk , ¥ % PVDF B, 5% [Bifig 4= 15 TBST 42
W37 CEMA 1 h, —FiRdi/h R eNOS Z ik (1:300)4 C
R, Zhi AR i E AR bR 2 L E 4T %R TgG (1:2 000)37 °C
JE 1 h, A ECL I & {4, B-actin FRiEKTFAEN NS IR,
1.7 %itsaE

THERORLL 2 £5 F0R, R SPSS 17. 0 it 47 ¢ Kl

2 HR

2.1 &afmzast eNOS mRNA ¢ &k

%} H84H apoE KO B} apoE WT i, eNOS mRNA 2 [H] ) 351k
ToH 25 5 (P >0.05) ; 5% FRZHAH LE, ik I 4 eNOS mRNA 3%
KR FEAK (P <0.05) , Btk 4] N apoE KO §, eNOS mRNA
FIREL apoE WT FLFEAR (P <0.05) 5 5 apok WT ik Ifil 2L A Lt
apoE WT i £ eNOS mRNA FikH @i (P <0.05),{H
apoE KO T4 eNOS {25355 apoE KO Wk ifit 40 4H H TG i 2%
S(P>0.05), WFE1,E1,

*1 BAMNRIKALD eNOS mRNA JRIE(n=3, x £s)

/N X AR kil 4 THid
apoll KO 0.823 £0.015 0.411 £0.022% 0.432 £0.077
apoEl WT 0.811 £0.021 0.613 +0.036" 0.796 +0.052¢

a: P<0.05, 5404 ;b: P<0.05,5 apoE WT r#g;c: P <
0.05, 5 k20 pb A%

apoE KO eNOS(847 bp )—|

1 2 3
apoEl WT eNOS(847 bp )4’_

B-actin(245 bp)—|
13y RR4E ;2 %k 2033, F Tl
El1 RT-PCR il &E/NRANEL 1 eNOS mRNA Hjkix
2.2 Rpm4LLRF eNOS & & 69 ki
XHHRZH apoE KO f{ & apoE WT [ eNOS )8 H Z [ ) 3%
KT 22 57 (P >0.05) ; S5XTIRAAA LL , Wk il 40 eNOS Y2
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FZRIEEL apoE WT FRFFAK (P <0.05) ; 5 apoE WT i ifi 2 AH
k., apoE WT +Hi4] eNOS 125 H X B HM(P <0.05) {0
apoE KO T-Hii4 eNOS [1)3kik 5 apoE KO Wk i 2148 Hb TG B 8 2%
F(P>0.05), k2 K2,

F2 BHNRMHELR G eNOS EAWRIE(n=3,x%5)

/N X} A2 Wk i 2 TBigL
apoE KO 0.902 +0.038 0.578 +0.0612 0.541 +0.079
apoE WT 0.875 +0. 041 0.694 +0.026° 0.775 +0.062°

a; P<0.05, 53 E b, P<0.05,5 apoE WT & ;c: P <
0.05, 5 ¥k fn 20 YL 8K

1 2 3
apoE KO eNOS(140x107)— S s

apoE WT eNOS(140x10°)— S e
Bractin(42x10°)—
1308202 %k b 20 ;3. F 4

&2 Western blot #;ill| & 45/ i £H 42 & eNOS EH I FRIE

3 itig
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FHEME, FRATR A BB A2 3 apoE k34N i JIF X 52 {4
Wesh T0901317 PEATHRAT T . 45 W, Hikb B
Ji yapoE BFAE Bl SAH J5 Il 4H 21N 23K i eNOS itk ifi
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