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KT 58 4 2R e IR M ke AP P8 40
FHOC CYPAA Hy 1R HIAL

Fm, FH, REF, IR, BES
(FeEFEHXF H5KR, &7 530001)

(FZE] B WETOLT 35 46 3 X R B S L 798 32 450 49 A1 OC 20 L 2 3% (eytochrome, CYP) 4 A1, CYPAA3, CYP4AS f) 4 HIHL
o FoiE R SD HEMER IR 193 H, 4 M b 3 kA2 Z€ (middle cerebral artery occlusion, MCAO ) &£ %), 7 K R 1fi. 2 b, 73 %
ARG ST BV R W K ST A T AT AL R S (12,63 mg-kg ™) VREH 1R ESL T ARG R, W7 Sk U I AL 2L, S R
FETE PCR A% I i 20 2 9 /9 CYP J: X CYP4AL, CYP4A3, CYP4AS 14 3% 3K 1% &0, FH g 3¢ Sz 17 ¢ B 0 & ( enzyme linked
immunosorbent assay , ELISA ) % 6 ] < B P Jz 8 — % 1k & & B ( endothelial nitric oxide synthase,eNOS) i, &R 5EFARA
o B AL ZH R B 5 £ 168 h S I FE T 38 IR SEAA R AT AT 43 3 TH i (P <0.01) , REURZLZL CYP4A3, CYP4AS & 3%
E (P <0.01),eNOS & £t @& AN (P <0.01) , HHIRLA LA AT AL % (12,6 mg-kg™") 41 ] B AL (49 K BUI 5145 168 h 1y
TR NAEFEARFR (P <0.05) ,BEAK 24 h J547 A48 (P <0.01) , F#H K R 2 21 CYP4A3,CYP4A8 Kk Al 7E eNOS &
(P <0.05,P<0.01) ;AT RAEE (3 mg-kg ™" ) 410F B K BUBG AR 45 168 h J5 58 T 2 1 ik 4 5T /& BUR WA W, 7] W) & F& K 120 h
BT R 2 3F 453 (P <0.05) , .3 T CYP4A3,CYPAAS FRIXFIMZALR eNOS i (P <0.01) , £5i%: K 5N bl il 737 7 400 0 2%
INEE K BRAE T3 KA SE AR TR AT 50 4, IR ZH 41 CYPAA3, CYPAAS (1438 3k FIL G in i 2 28 K 1L 75 eNOS 1 & & . T 224k
2R AT AR AR A R e PP 42 4 A TR BRPE T A AT S 2 T 43, T AR G T A R 41 20 CYP4A3, CYP4AS 1 38 3k F i 3 K B B 5t
LT T
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Mechanism of Breviscapine on Cerebral Ischemia
Reperfusion Injury of Rats by CYP4A Pathway

CAO Xiao-yu, LI Zhao-fei, CHEN Qiong-fang, WANG Gang, YANG Xiu-fen "
(College of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530001, China)

[ Abstract | Objective; To study the mechanism of Breviscapine on cerebral ischemia reperfusion injury
of rats by cytochrome (CYP) 4Al1, CYP4A3, CYP4A8 pathways. Method: Totally 193 male SD rats were
selected to establish the model of middle cerebral artery occlusion (MCAQ). After cerebral ischemia for 2 h and
reperfusion , they were injected with Breviscapine at the doses of 12, 6, 3 mg-kg ™', ¢qd, for 7 days. After the final
medication, tissue fluids isolated from brain tissues were prepared. Genes expressions of CYP4A1, CYP4A3 and
CYP4AS in brain tissues of rats were examined by Real-time PCR assays. The content of endothelial nitric oxide
synthase (eNOS) was examined by enzyme linked immunosorbent assay ( ELISA). Result: Compared with shame

group, model group showed significant increase in motility ( P < 0.01), volume of cerebral infarction and
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behavioral score (P <0.01) at 168 h, and up-regulation in the expressions of CYP4A3, CYP4A8 (P <0.01).
The content of eNOS was increased in brain tissues and serum. Compared with model group, Bre 12 mg-kg ™' group
and Bre 6 mg-kg ™' group showed significant reduction in motility (P <0.05) , volume of cerebral infarction (P <
0.01) at 168 h, behavioral score (P <0.01) after 24 h, and down-regulation in the expressions of CYP4A3,
CYP4A8 (P <0.05, P<0.01) and the content of eNOS (P <0.01) in brain tissues and serum. Bre 3 mg-kgf1
group showed significant reduction in the behavioral score (P <0.01) at 120 h and the content of eNOS (P <
0.01), and down-regulation in the expression of CYP4A3, CYP4A8 (P <0.01) in brain tissues. Conclusion;
Motility, volume of cerebral infarction and behavioral score were increased by cerebral ischemia reperfusion injury,
the expression of CYP4A3, CYP4A8 were up-regulated, and the content of eNOS was increased in brain tissues.
Breviscapine injection could cure cerebral ischemia reperfusion injury of rats by reducing the volume of cerebral

infarction, behavioral score, which may be correlated with down-regulation in the expressions of CYP4A3, CYP4A8

in brain tissues.
[ Key words |

gene expression; brain tissue

KT % 46 % ( Breviscapine,, Bre) "' Jy 45 B} 4 4 5
K& Erigeron breviscapus P 2 W43 55 Bt 45 1Y) 7 R
KA G, HE R AT 2 LR sl Gk F
98. 0% , 3 ELA I i AL ¢ L 38 4 1k /Y 25 BEVE T, T
FHF v R R 35t E L 9eE O 0 o 80 A R 1A
T o TEVAYT NI 008 1 J7 T, AT 2% 48 2R T 0 o R
AV L 98 285 A o VR A A, A o /I A E R
A LR - T T AN 1 T
WITVER" o kT35 46 2 5 9 R A6 I R L T g7
SR I LA B B B Tz . CYPAS0 & — 2
AR M 21 R & R B, JE T SO A Al AT
g8k B, O 20-%-Z o ke W R (20-
hydroxyeicosatetraenoic acid, 20-HETE ) J& i 3 ¥ i
A8 W 4 R R — A5 B, B R B R TR R
(arachidonic acid, AA) %4 CYP & & /= 4 W, m
CYP4A RIS Al 6 b Z A0 (R, ] i 4
2 fdi N B R — SR AL A T (eNOS) il 1% , B i 38
Z WGP (ROS) , I 1fi % D BE B 65 . A BIF5E
S, ] CYP4A W] B 5 58 K e ke ot P 1 A
§5° o LR CYPAA SO 5 TR YT I B i i
FE A & B W BE S 7 1), OF BT 248 R TR
M 2eid CYP il B AL i R WA il . P, A
I 5# of %F CYP4Al, CYP4A3, CYP4AS 3 ik DL M
eNOS & 5 B AT I R AT 38 46 3R 1 5 5700A 97 R B
I ot L P A5 0 ) A AL AR
1 #a
L1 ¥ bt SPF LM SD KL, KT 240 ~
300 g, fy ) PG BE ALK A S S W 0 B A, S AR IR
5 SCXK (#£)2014-0002,, A5 55 28 )7 74 b & 245 K
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Breviscapine injection; middle cerebral artery occlusion ( MCAO); cytochrome (CYP);

FAC T L HE, SLI S AT A b (S B B 2
85, R B R TP P R 2 R SR S
s

L2 30 0. 9% A 8k T 59 (52 Kl 25l A
FRITAEA A L5 G15022203) s {E S AT AL R (R
B e e 2400 B A PR A\ 4tk 20150122-2) 5 K B
eNOS (WX EY THARLX A, #it5
P26013105) ; Trizol, JG RNA i ) $# & ( Invitrogen
Life Technologies 2\ ] , 525 43 7 10296028 , W450-
LL) s R EAE QLW (Ambion 24 ], it 5 Am8547) ;
RNA Jg4p 1 7], MMLV Jz % 5% i, 10 x RT 2% of g
(Epicentre 22 #] , 5% 5 43 5 & SR16310K, RF910100,
RF910100) ; Oligo (dT) o ( F i A= T A=) TRE A FR 2>
A}, 5 €600214) ;2 x PCR master mix ( Superarray
N, 55 AS-MR-006-25) ;Gold View Yeil (|58
AR ARARA A, 585 HOV-11) ; i o (2E
TAYTRA RN, 585 AB0013) ; 51 ¥ B itk
F Primer 5.0, iy F i FE A= 90 T AR A BRZ B & L,
CYP4A1 (288 bp): I Jif 5'-ATGGCAGTGTTCA
GGTGGAT-3", T iif 5'-CCATTCTGGCAAGTAAGAG
GAT-3'; CYP4A3 (63 bp): I i 5'-TACCTGCAT
TTGTTACTGGCTA-3", T Jif 5'-CAGAGGATGGGAA
TCAAAGAG-3'; CYPCYP4A8 (224 bp). I % 5'-
TGCCCTTGGTTATTTCTGTGAC-3', F i 5'-GCTG
GAACAATGGCTCTTTGA-3" ; B-actin (202 bp) : I i
5'-CGAGTACAACCTTCTTGCAGC-3', T iif 5'-ACCC
ATACCCACCATCACAC-3',

1.3 W& DK-8D AU ep $HE R K 1 (b AR AR 5
AR A BR N H] ) , System9700 % Gene AmpPCR ( 26
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[# Applied Biosystems 74y & ), TaKaRa #! PCR
Thermal Cycler[ AW TR (K% ) ABRAA ]

2 FHiE

2.1 4341 SPF 24tk SD KB 193 1, W% T
VG B 24 R AF Bl ) S5 b, sh ) s RS 0 S
(22 £3) C VBB (55 +5)% ,12 h/12 h WG 38 %5,
E GO M AR R, W R SR A B i
Ko T T TS 0 5 ot P A 50 168 h JE K R
0 A5 B A4 R 1) s 2H ZUAS TTEE 1 G Al A D
A YR S 96K KR 3 AL 56 1 it AT BE AL 2
5 AL BT RG] 10 HBERIZE 23 1 R R 4
13 Bl 17 2 AR R 17 i 3R 17
REBRICT- G AT 20T 53 B A 58 A B I
B2t A RTRENL N 5 AL B FRA 7 H B
R 10 HE P EFI R4 10 H 5 g7k
BUAE T2 5% 48 1 47 o 2% OF 43 K i 40 21 40 i 3
(CYP) bRl o 55 3 b, sERLATREHLA N 5 41,
RO F AL 10 HBEARIZE 17 B o AGGR 4l 4%
13 H a5 34T K RIE TR G031 AT W F1F 5 K
Jibi 2H 1 A0 1L 7 eNOS I 5

2.2 i Bl Ut AR R AT AT 35
62 N WK S8 50 Bk g 20 ~ 50 mg-d ' kR T
PO e 5 pl K R Tk e 4 0 4 2. 10 ~
5.25 mg-d ', AR AL FT A 5T R BRI T M R
Jok A S 5% 72 h,2 mg-kg KT 3 A6 3 X K B ik
I FFEE S o Bl AR o TR, I vk S I 465 24 7
WEMITHARER P ARFE(12,6,3 mg-kg™")
AR FARA B 25 T R0, 9% AL AT o3
W, AR I 2 b, P R S ST B R R A S, LS Y
MR R, 1 R/ d ST d,

2.3 RMWGrhshkas LB R ] REURET 12 h
AREORERIK o R KM v Bl ko E vk I 4% K BRUR AL
P e i P AR AR S BESCHR [ 7 ] E AT MCAO A
RYREE ST, 10% 7K 45 SR VA VRORR 15 KRR, 76 K B 291
I IF 20 ~ 25 mm JF T, 4 B LAY, )
Bk (CCA) , HAh ik (ECA) F&T N 3l ik (ICA) |, 45
FLECA, IF7EX = 2 s Bk i 40 X Ab (=X 1) HEA 1
%10 ~15 em KWEER L, AT — B 45 . Hshkdke
Je B CCA T Uity 55 250 N 8l Ikt O ity , I FH P38 28 4%
JE L4/ LA LR . AE ECA G B I K 2k ke
A 0%, 7 2 CCA &b, #1242 = S Ab iy i &5
R BRah ik e , 57 KT 45 4L T ECA 1m .00 3 (19 46, B ke
il E =X O b FF ECA 5 ICA fli— B 4k, K 2k
iACICA Y28 48 3 A 29 20 mm B 455 11, ZR K 4 A

TR — R85 22 mm, 3R T {6 48 14 W 4 1 3
i ik (MCA) 88 & Bz Bk o K BRA i v 2l Jioi: 28
2 hJ5 MRS MR FEERETE 168 h AR T AR HALSY B i
o WRLE, H AR ML B R R BRI A A P it D)
Uk B RSy . RS S HE Sk, SR 18 434 2k X
KEGEATAT NI . WA FRE,0 ~6 43 iR
JER 57 ~ 12 4y R B G5 13 ~ 18 43 O
w7,
2.4 KEMHZUH % AR5 168 h, H 0.9% K5
AR AR T S T A TR AT 2 A ARG B ) MLV,
VR b B KRR I R ST B VR %, - 80 °C fR
£, T S RNA $2I0 LR 3K 40 BF & eNOS % i
I o ) FH Tt K B 2 W% B 56 ( ELISA) il 22 eNOS
ik, i eNOS JE S AR X I A9 B R - Bt J5 -l A Bt 4 2
A Y, K 450 nm AR OGEE A
2.5 KRMEHS KI5 168 h, KERZ 10% K&
S BRI, A MO B T F AR AR, O FH s R
145 B2 = B KM 4 C#RE 1 h J5 Lk 3 000 ~3 500
re-min ' B0 10 min, 45 M35, - 80 C - 4%, % H
ELISA Jll 7 eNOS & &, % Jr i [ 2. 4 T,
2.6 5 RNA (42 B HC 100 mg 41 ZURE i, 4%
Trizol iX 7 & 1 W] 15 2 BUE RNA, -80 C {47, filf
F NanoDrop® ND-1000 | 52 RNA ¥k fF A1 4 B | B
A5 VR T A R S F UK H BT RNA () 58 4
2.7 A A cDNA R G vl B A5 R R &
¥,37 C1EJE 1 min,50 CiEHE 60 min,70 CiEH
15 minf#ifiF 2 1% , cDNA =20 C13+ 1%,
2.8 SEHt9¢ 6 E 5 PCR(Real-time PCR)  DNA &
A8 1 A, e 5 ) 5 R R R 3R T 3 5%
TE R IR ZFEF ) cDNA B 1T PCR I, [0 2%
£:95 °C 10 min,95 C 10 5,60 °C 60 s,40 G,
PCR =¥ F 2% 3 e WEBES fa bk, IR1L L5 Yo 6, K
D275 g B — R MR B 4R

PCR JZ 1, ¥4 0T A5 ¢DNA #7351 B B Real-time
PCR Wik % , B T Real-time PCR 1% I #17 PCR %
NN 60295 °C 10 min,95 °C 10 5,60 C 60 s,40
APEIR . HSE PCR 7= W) (0 45 Mt il 26, 97 38 52 1y 45
J& 495 °C 10 5,60 °C 60 5,95 °C 15 s;Ff: M 60 °C 22
M IFAE] 99 C . BEASFR S B 3L R B/ R
WP, Bk IR it 5 DR A 2 1 5 R X 5
2.9 Gt abs SR SPSS 17.0 {4, 4 W] L5
KRR T 22000 TR BIE L v 25 o, FET
R Fisher RHME 2K 504001, P <0.05 2
SAEGIERE X,

- 103 -



5523 B S W FEXEAFFEHRE Vol.23,No. 5
2017 4£ 3 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2017
3 £#R KEMRTFARAAET 10 J L BIRIA A% 10 H T34k

3.1 ST R AL K R A B0 5 A6 T AR A R

S5 1R BB T ARGLAFE 10 2 B 773 12 1,
JTRAE R b AR 2 2 0 4736 10,12,7 H5 50
2R BB FARAAAE 7 H BB A7 5 1L AT 3%
R R B G R BT 7,7,6 Ko 53

b KR R A 10,10,7 B 5HRFEAR
Y L, A5 2 s B S R BRUA AE T S S B (P <
0.01) ; SHEAIA R, AT AL R @ h A E 4 5E T
R AR (P <0.05) 5 A% 7 & 20 X K BRAET- % T
W, W& 1,

F1 MFLEXNARNROBETRGARNBERETHRIETERZM

Table 1 Effect of Breviscapine injection on mortality in different time of rats
415 F 4/ mg- kg ™! 4 h/H 8 h/H 24 h/H 48 h/H 72 h/H 96 h/H
i F A - 0 0 0 0 0 0
[l - 2 6 7 10 12 14
ISE- Y% 12 0 2 2 2 5 6
6 1 2 4 6 6 7
3 2 5 5 6 8 12
45 # 4/ mg- kg ™! 120 h/H 144 h/ R 168 h/ H it /R BT R/ %
BFA - 0 0 0 27 0
A - 17 20 23 50 46"
ISE- Y% 12 7 8 9 36 252
6 8 9 11 40 27
3 16 20 20 40 50

S EPEARY LR P<0.01; SR Y P <0.05,

3.2 ITRMAERMKRAT AR E ST
AR HE BRI KR 4 ~ 168 h (4T Ry 2404 B 3
(P <0.01) , SEERIA] AL, FRHETE 24 h )5 4T
AL R P W R AR (P <0.05,P <
0.01) , 4711 48 h Jm , )T 58 4B 3% L i) e 4 3% 70
WFERBER(P <0.01) , B30 # TRE , 2210 3 3l iR
JEAR R PR TE 120 h )5, AT 55 A S AR i 41 A7 o

PR AR (P <0.05) o L3R 2,

3.3 JITRARN KM ARRKE N 58T
ARG TR, B 41K B P T 168 h 5 il A5 5T 4 R
BFHM(P <0.01) , HEEAIZH CES, HHETE 168 h
Jo KT SRAE Z R b e 4 U ZE A AR I 3 IR
(P <0.01) ;i 5 75 £ 21 K B A 52 14 FR JC W i 78
fbo W3,

F2 MBELEXNARNRNDBETRG AR BERTAZTEFHEM (2 =5)

Table 2 Effect of Breviscapine injection on score of ethology in different time of rats(x +s) i
2 53 F 4t /mg-kg ™! n 4 h 8 h 24 h 48 h 72 h
MFEAR - 27 0 0 0 0 0
(R - 27 12.2 0. 40" 12.2 +0.65" 12.5 +0.49" 12.5 +0.50" 12.2+0.77"
ITHRALE 12 27 11.5+0.77 11.4 £0. 69 11.0 £0.91% 10.3 +0.57% 10.4 =0.77%
6 29 12.0 £0. 64 11.7 £0. 57 11.7 +0. 42% 11.2 £0. 64% 11.0 +0. 54%
3 20 12.3 £0.92 12.4 £0. 69 12.2 £0. 56 11.9 +£0.83 11.6 £0.93
20 51 F 4t /mg-kg ™! n 96 h 120 h 144 h 168 h
BFA - 27 0 0 0 0
FoL A - 27 12.2+0.77" 12.3 +0.93" 11.6 £0.94" 11.6 £0.70"
IE- Y% 12 27 9.88 +0.58% 9.29 +0. 89" 9.06 +0. 53" 8.65 +1.08%
6 29 10. 8 +0. 64% 10.5 0. 60% 10.2 0. 78% 9.94 0. 72%
3 20 11.4 +0.79 11.2 £0.75% 11.1£0.74 10.9 +0.79

B SETFARH B P <0.01; SHAH LED P <0.05,V P<0.01(F£4 ),
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R3 MFRENXARBBOBET I8 h GREXFRNF
M (x £s)
Table 3  Effect of Breviscapine injection on volume of cerebral

infarction at 168 h after cerebral ischemia-reperfusion(x +s)

21 5 Flh/mg kg ™! n FEFEARFL/ %
[EES - 10 0. 00 +0. 00
L - 12 32.5+5.00"
TR E 12 10 17.5 +7.00%

6 12 19.6 =4.00%
3 7 29.5 6. 00

- SEFEARA LR P <0.01; 5 A4 1Y P <0.01(£S5
).

3.4 JTZAL RN KB 4141 CYP4A1, CYP4A3,
CYP4A8 mRNA Eikfm S8 F KA ki,

REFUZH CYPAA3 L Rk B F FIH (P <0.01),
CYPCYP4A8 J:[H kW I 8 (P <0.05), S
R L3R ST S4B F = b ARG i 4] CYP4A3 Rk
BRI (P <0.01),CYP4AS Fik W F il (P <
0.05,P <0.01); 4T 3546 & . rp AR 4 41 xF
CYP4AL [y KT, WK 4,
3.5 TS E X K EUNG A 21 S i i eNOS [ 5 i
S8 T A 4 bl e, A R 2 A R 2 2R If 3 R
eNOS iy & it W E I (P <0.01) , SRV M AR,
T2 b Z m b AR R B 4140 eNOS & & i E
JH(P <0.01) ;4T AEZ = o h ol 4L eNOS &
HEETR(P<0.01), LS,

x4 MEHLE3EELR CYP4AL,CYP4A3,CYP4A8 mRNA X RIEMZM(x £s,n=5)
Table 4 Effect of Breviscapine injection on CYP4A1, CYP4A3, CYP4A8 mRNA expression in brain homogenate of rats(x +s,n=5)

21 ) #4/mg- kg ™! CYP4Al CYP4A3 CYPCYP4AS8
BFA - 1.000 0. 000 1 1. 000 +0. 000 4 1. 000 +0. 000 1
el - 1..000 +0. 000 3 9.780 £0.000 5" 1. 600 =0. 000 2"
ISE- Y 12 0. 800 +0. 000 2 0. 460 +0. 000 6 0. 620 0. 000 7%

6 0. 930 0. 000 2 0.310 £0.000 1’ 0. 430 0. 000 3%
3 0. 950 =0. 000 2 0. 130 £0.000 1> 0.570 £0.000 1%

x5 NEEEXNKRMERDEZETE 168 h AL K 175 eNOS &
EWRME(x+s,n=5)

Table 5 Effect of Breviscapine injection on eNOS level in brain

homogenate and serum of rats(x +s,n=5) U-mL ™!
i L .
241 3 T i 41 41 JiIR
/mg-kg
BFAR - 226 +44.2 124 +11.7
(% - 258 +34.9" 394 +19.0"
T RAEH 10 167 +26.7% 196 +17.3%
6 188 £27.9% 272 £23.7%
3 158 £25.3% 380 £36. 1
4 itig

20-HETE 2 AA i 2 40 i (5 25 P450 g 1L 34 i
PR AT LT A 2 T RE AL 2 R B I Y
Pt He rh S B A0 A5 7 i 40 S R i 8 1ML 4 eh . 20-
HETE B\ g 76 8 57 3 JL AR 3 X 400 o) o 3 4 0 434
LA L5 15 K R AR b AR DA 0 T i
TR R % E A /R 5 YANG 45T BF 5 & B, 20-
HETE J2 5 il 4 1 153 07 10 3 B0 46 11 0, 4 461 350 T
0 1 400 ) 4 A 7 3t e i B 05 . ZHANG %5 B
5% & L ,20-HETE #1413 HET1006 A A5 % 4 ik 2>
i 1147 DA K r KU BB B4 45 . Renie 451V B 52

% B, HET1006 7] {7 378 480 2 25 858 (0GD) w1y ¥
A1 i SRR E . Dunn 25 5T R B
M T 20-HETE (494 &, A A& P8 i K B2
HE et R K BRZE A 1 b S i A BE A AR
3> T 59% F 87% . 20-HETE T 38 i fif #5 %
eNOS il NO 7= 7= il 34 8 S BF 25 1 (9 1 ik, 3k ik
U ,20-HETE {5 ¥ (%) 35 58 98 > 17 NO 9 4= 9 F) H
HOEME T k AAL R . Y CYP4A %Kik -
8 ,20-HETE [y & &t i 2 3 2 | fili eNOS fif il 3% ,
Bl B 20 ROS, INE M A ShRE R Ag ' X ikt
B, CYP4A Z%E I ROS (1) 56 50 LA B i e 1l P 1
i BEHEVN KR,

AA B 3 %23 i 20-HETE 33X 453 % o 58 i At i
(), CYP4 G115 3 2 61 3 fisi 348 1 45 b 20-HETE [ =
A, CYPAA3 J2& 78 K BRI 8 I 0 4 26 b fe £ 220,
CYP4A11 I CYP4F2 3 %7 Ak v 77 76 ; CYP4AL,
4A2/3 ,CYPAA8,CYPAF1 Fil CYPAF4 = 3143 7 48 K
SR 5 1L 34 978 B b Y5 CYPAAT2 3 B 40 A5 75 /N L
RN SE M 20-HETE 7K 5 W A 3 2> i T
KU S 1 458477 , IR I CYP4A i AR A 7= 4 2.0
IR 100 A 0 DL B A 2 ) il 2 R A R A2 A

A 5T K B, 24 K BRI B It T R T 45 45 168 h
J& ,CYP4A3 il CYPCYP4AS () % ik 4 A [l 12 & Y
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R e R AT SR R R TS,
Al ffi CYPCYP4A8, CYP4A3 ¥y % 35 F ¥, Dumn
AR R B, R BURRE 1 h 5, 22 b R &
SRR BRI 4 CYP4AL,CYP4A3,CYP4AS [15&
INER L FUE L OF B R AT A A iR KR,
(AL IFARXT eNOS ik 5l & 7 E 17 5 , eNOS J&
CYPAA Z2 6 A% 3538 B% b it oy o B A 8 > — 0,
ARSI IR, 2 R B A 4 A7 B Ol e P O A
Ji CYP4A3 [ CYP4A8 py ikt 2 M BiH, I & M
eNOS 19 & & 2 BEZ 3 I, Y 4T s 46 R E S T s
CYP4A3 ,CYP4AS [ 3235 F I, eNOS [ & &k 2,
KT 3AEZR 3 Fhf & X CYPAAL [ 3% 3k ¥ TC AT ol 5%
W, Birnie 457 HF 55 & B, FE K WK BG4 24 b ff
CYP4AL1 ik Al 8 3 £, (B AE 168 h B K Il 3
K X AT BB SR A S 00 S K I HE AT SR AR 45 3 P
7RI 2 X6 R M e I P 45 45 168 h J5 CYP4A1 3%
ISR A
Zr LR R, AT 3% 4K R O 0 AT AR GE aof o 4
CYP4A3 ,CYP4AS , M1 Uik 2 ROS 14 B i, 1k 1 Jak 4%
R Bk it L - R 168 h 5 A .
[ Bigt ] g R RAE Y TR A BR A A i 32 50 1Y Real-time
PCR $2 {4 AR R 55 !
(S xiHk)
[1] HERHGHUZERS PEANRIEMEZGHEM]. b
A2 Tolb H kL , 2015 :147-148.
(2] JH. AT 3548 2 00 0 M i 4 25 B8 % I PR BT 5% 3k
[J]. P EZ{E A ,2013,36(10) :134-138.
[ 3] ImigJ D, Simpkins A N, Marija R, et al. Cytochrome
P450 eicosanoids and cerebral vascular function [ J].
Expert Rev Mol Med,2011,13(3) :267-286.
[ 4] Toth P,Csiszar A,Sosnowska D, et al. Treatment with the
cytochrome P450 w-hydroxylase inhibitor HET0016
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