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O E B A Ta@lE £ P450 4A(CYPAA)/20-#-—+ ) w9 i 82 /(20-HETE ) /G & @ 18 5% % 4k T5(GPRT5) 538 50 4 W ¥ 2.3
(ABS) 2By 3t B APk & b B K R (SHR) /8 A 2 SR AR 45 09 BCEAE R BALH] . ik 45 10 R Wistar-Kyoto K 8% A £ *F 1R
205 4% 40 2 SHRARYE M 45 [R AT 9 B )G , 3 FAILE T Ak o AR 28 (MOD 40) T 3e-5-41) Fa bk st B 48 (CAP 41, 10 mg/kg) #= ABS
R, 5720 (ABS-L ABS-H%1,60.120 mg/kg) , #4010 X, K34 BAR R B R HRAmMK, B X 1K, %4284,
Kok, M K FOK S B A o i o R KR B e B S AR AR R F IR K R E BRI AR T
W B E Fh AR AL LR P L E(ROS) AR T & A & A — AL R 48 (eNOS) .CYP4A .GPR75 4 B F -kB p65 (NF-kB p65) . B2 1 NF-
KB p65 . p220 i JR A IE B M M vR oA — A% R AR BR AL EE 4(NOX4) ¢ & ik, R #2528 dJ5, 5 MOD #1164, ABS-L  ABS-H
28 K R 45 B B ik 20-HETE e B %k 2 1 AR £ 1. a@mied% 1B A @ie/-% 6 MBIRE R T o miiEm 5T 1 f5
SRR B E K (P<0.05 3, P<0.01) ; — AL R AB BACAD AL ER BB kT B4 B Ao it BAL EB KT 3 2 595 (P<
0.05 3% P<<0.01) ; Jy £ 3 bk P35 IR 22, P 40 I 25 &5 A £ 3 Bk 7 ROS .CYP4A .GPR75 . p22" F= NOX4 #9 & ik % NF-kB
P65 & & 8 B B ALK T35 B 2% T R/BAK (P<<0.05 3% P<<0.01),eNOS # & i3 B % L (P<0.05 3% P<<0.01), Z5if ABS#E
T4kl it TR CYP4A &34, & ¥ 20-HETE A 5., #74) GPR75 8 #% , 3t 47 4) T 7% NF-kB #= NOX4 49 7% 4L, A %0k % SHR %9 £ 5 K
5 e A L, MK B 7 ot R AR K o B ARG

XEIR FHELFRI,; SR F N R ;20-8- =R v b Bk ; 40 10 € & P450 4A

Improvement effects and mechanism of Achyranthes bidentata total saponins extract on vascular endothelial
dysfunction in spontaneously hypertensive rats

LIANG Ruifeng"*, GE Wenjing', KOU Xiaobo"*, TIAN Ping', AN Hongzhi', WEI Zheng', ZHANG Mingli'
(1. Central Laboratory, Henan Integrative Medicine Hospital/Henan Academy of Traditional Chinese Medicine,
Zhengzhou 450004, China;Z2. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046,
China)

ABSTRACT OBJECTIVE To investigate the improvement effects and mechanism of Achyranthes bidentata total saponins
(ABS) extract on vascular endothelial dysfunction in spontaneously hypertensive rat (SHR) based on cytochrome P450 4A
(CYP4A )/20-hydroxyeicosatetetraenoic acid (20-HETE)/G protein-coupled receptor 75 (GPR75) axis. METHODS Ten Wistar-
Kyoto rats were taken as the normal control group. Forty SHR were first stratified by systolic blood pressure and then, within each
stratum, randomly assigned using a random-number table to the model group (MOD group), captopril positive control group (CAP
group, 10 mg/kg), ABS low- and high-dose extract groups (ABS-L group, ABS-H group, 60 and 120 mg/kg), with 10 rats in
each group. Animals in each group were given the corresponding drug or equal volume of pure water by gavage, once a day, for
28 consecutive days. After the last administration, systolic blood pressure of rats was measured. The levels of vasoactive
substances, inflammatory factors and oxidative stress indicators in serum were measured. The pathological changes of rat thoracic
aorta were observed. The level of reactive oxygen species (ROS) in aortic tissue was analyzed. The expressions of endothelial nitric

oxide synthase (eNOS), CYP4A, GPR75, nuclear factor-«B

4 EHETE W HA PR T H (No.242300420104) 5 0T R p65 (NF-kB p65) , phosphorylated NF-«kB p65, p22™, and
AP EES G BB AEASEIT L 55 a7 U5 H (No.2404038)
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#BIE1EE TITE, Bi-H4 S0, BFIEI7IA P25 55 After 28 d of treatment, compared with MOD group, the
JU AR . E-mail: yanjy6633@126.com systolic blood pressure of rats in the ABS-L and ABS-H groups

reduced nicotinamide adenine dinucleotide phosphate oxidase 4
(NOX4) in thoracic aorta tissue were detected. RESULTS
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decreased significantly. The levels of 20-HETE, angiotensin II , interleukin-13, interleukin-6, tumor necrosis factor-a, intercellular
cell adhesion molecule-1 and malondialdehyde in serum were significantly reduced (P<<0.05 or P<<0.01), while the levels of nitric
oxide, superoxide dismutase, glutathione peroxidase and catalase were significantly increased (P<<0.05 or P<C0.01). Intimal
damage of thoracic aorta was reduced, and endothelial cell morphology was improved. The expressions of ROS, CYP4A, GPR75,
p227>, NOX4 and the phosphorylation level of NF-kB p65 protein in thoracic aorta were down-regulated or reduced (P<<0.05 or
P<<0.01), while the expression of eNOS was up-regulated (P<<0.05 or P<<0.01). CONCLUSIONS ABS extract may alleviate the
inflammatory response and oxidative stress in SHR effectively by down-regulating the expression of CYP4A, reducing the
production of 20-HETE, inhibiting the activation of GPR75, and subsequently suppressing the activation of downstream NF-kB and
NOX4, thereby improving hypertension-related vascular endothelial dysfunction.

KEYWORDS Achyranthes bidentata total saponins extract; hypertension; vascular endothelial dysfunction; 20-hydroxyeicosate-

traenoic acid; cytochrome P450 4A

ey ML A2 I PR DL PO I35 , K e S 14T I
FhEa#, B H s 4R, AR, m i ]
SRUMAE A B D RES s , A B S RER 0
I A AR A8 B B FE A OCHEIR S I R Y, AEAE DU TR (ara-
chidonic acid, AA)J&— 7 Z2 AN HIR TR , BEAS 8 i 26
G T i A T8 R 20 i €4 3 P450 (cytochrome P450,
CYP)ZEAN RS, A i — RGP 1) 5 3% 245 M
P R T AL IS T 5K AR SERE , o R A I A WA |
AR S RIEBY . Hod, CYP4A 23 AL AA 2
20- 8-~ J5¢ U 4 2 (20-hydroxyeicosatetraenoic acid,
20-HETE) , 20-HETE A ] B 42175 57 1 UL 4 i i 25
Ak I L R R R L DTG | I A A L I e
5 G F BB 3Z 1K 75 (G protein-coupled receptor 75,
GPR75) {15 , #E 1T 075 F i 4% 5 -k B (nuclear factor
kappa-B, NF-«kB )il fif M i J5i AU 00 I e B v — A% H e
% M2 (reduced nicotinamide adenine dinucleotide phos-
phate, NADPH ) %A AL /i 22 4t , 2 1 SR A S I A AL L L
9 R A TS AE BN PR O AT A8 A R K P 1 T
2R — 48 fb A (nitric oxide, NO) FyAE W F FH B L5 S
VAL B AR A 45 B A2 1 1l /AR R R SR 4 L X 0 S BUMLAE
F Ui ae e i EEEHLET, P, P4 AARBIAR, JC
HOEH] CYPAA/20-HETE/GPR75 il 1435 4k, 7] &k
S5 1o I A5G PN e DI BEA7 (14 R

R IR R v RHE Y 2 8 Achyranthes bidentata Bl. )T
PR, B BRI 2 AN SR AT =2 2k, R
ERGEIE =1 NSNS tE -V WL I S S ME S -7 Sy 9 e o 3
MR T (A bidentata saponins, ABS) N =i 54k 591",
REAERTFE R, ABS R] Rk P O JULSH L A By 1l 48 1Y
S DRE s, JHAEHE NO 2300 ; [l , AL REJAA Y 4
KA AA AR, R S W s 45T ABS FELR P L
BN IRE T AA A B I8 S AE BV A5 T YT
55 R AL AR G A 2 D B A 09 194 DG S BRLATL 1 o s 32
A AR UGEZE HE ABS AT REX (& ARG B D REA 3
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BAWAESCEE - . B, A5 UL 5¢ ABS 42 HX
W & g i H K B (spontaneously hypertensive rat,
SHR) ML EHE BT AAE N 5~ . CYP4A/20-HETE/GPR75
B2 (R S, Ay — 2 I H A e I A DG PN B2 T
P VE R SO AE AL SR A

1 #F#
1.1 EEUEE

AT BT A 3= 2 A8 A < Synergy NEO il 4 j i
fif A7 A% ( € [ Bio-Tek 23 7)) , RM2245 #I 4] |- AL (18 [
LeicaZy Al ) , BP-2010A I 24 Jo 41 1fi A2 ( H 7% Softron
PR SAt)  IXT3 RIDOE i . CX33 B2 b il e ( H
A Olympus 23 7] ) , Fluor Chem R U%E I iAZ /3 AL (€
ProteinSimple A 7] ) o
1.2 FEHmEIRF

A RUKOR M A 2R TP IR A FRA R &9 g
A B 25109 B T EE AR RIS 52 e, N SRR 2F
A. bidentata Bl. /)T 1R ; -RIGE A v (A1t 23080111,
A% 25 mg) M B M HI25 T A BRA A NOLN R 1
(endothelin-1, ET-1) | 1 4 it /- % 1B (interleukin-1p, IL-
1B) F1IL-6 1 i 3K 598 W B X5 (ELISA) i & (it
4351124 m1093036 . m1002890 . m1107050 . m1064292 ) 4] 114
F B A MR A BR A W] 5 AR AR B AL T (super-
oxide dismutase, SOD) 2+ H ki & L Wi ( glutathione
peroxidase , GSH-Px) . i %8 fb & fif§ (catalase , CAT) .
fi% (malondialdehyde, MDA ) 6 Il 12 571 &5 (41t 543 51 N
20240821, 20240906 , 20240903 , 20240828 ) 41 1y [ 14 5t
A ) TR S A BRA WD 5 i 4 5 5K 3 1T (angio-
tensin Il , Ang- 11 ) I IRFEH + o (tumor necrosis fac-
tor-ot, TNF-au) . 40 Jita [8] &5 Bft 53 1 (intercellular cell adhe-
sion molecule-1,ICAM-1) 1 ELISA ik 5 & (L5435 N
CSBE04494r ,CSBE11987r ,CSBE04576r) ¥4Iy [ 27 1¢
S TFEAT BR S 7] 5 20-HETE f4 ELISA 7] & (4t 5
20HG1) 3 [ % [E Detroit R&D /A 1 ; 71 A G - 41 (HE)
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Ye iR & A £4¢ (dihydroethidium, DHE ) 4541 (4t
S50 C0105S . Y257746) ¥ [ FiF 38 = K AE W4k
ARA PR ] R CYPAA B si BEHUIAR A N J R — 41
1k & & Hf# (endothelial nitric oxide synthase, eNOS) £ 7%
BEPUMAR Al p22™ 2 5 BT AR AR i S e P b i
HIIL BT R s BR A 11 G 40 (543531 hy ab140635
ab317582.ab191512,ab6721) 114 [ 9% [F Abcam 2 7 ;
4 I GPR75,NF-kB p65 . i i f. NF-kB p65 (p-NF-«B
p65) .NADPH %L if 4 (NADPH oxidase 4, NOX4) FlH
T -3- W R MK &S (GAPDH) Bt ik (#it 5 2 51 N
DF2761 ., AF5006 . AF3387 . DF6924 . AF7021) 4 Il 4 &
[ Affinity 23 7

1.3 LIz

40 FUMEVE SPF 2% 8 Rl SHR Kz 10 H[F) 75 5 | [a] fE i
() I P Wistar-Kyoto (WKY) & B (1A 180~200 g) ¥
W 19 b 438 R AL S0 SR AR A BN | s 71
ALIES R SCXK (52 )2021-0006, s A5 , 4 35 -1
R TR SE B S0 s o TRl SR Ry 22~
25 °C HFIXHREE N 50%~60% ., 4525 A3 44 v B
2 BF 9% B 52 96 3h W 18 B 2% B 2 b o (At ofE
HNTCMDW-20240301) .,

2 FHik
2.1 ABSIREWIAIFI&

PEARIRTROR R i, ik 20 B . FREX 200 g 250K
JIA 8451114 95% £ BE AR A2 B 3K, BRI 1 hs
IF 3WARHU , 70 °CoK IR HEZR W 4 22 TCREIA , FH 47K Ky
FIRAEBOREZS 2 2 L, H A 10 min, Fl1J8 ; 7 4300 mL
VB , ik D101 AU R AL B BE AT, SR 05 FH 1.2 L 4ligk
VR KPR R AY, TR T0% 2B 1 LYERG , dE 2
B TR T4, £5. 51 ABS SR . ASFIICR B R
JZ B R SR Ah- 0] WL e B YR HE T T, A5 B4R
b ABS 1) 5 5 R 54.76%

22 YN BEHRE

BT AT R B R MM S 1S K 10 H WKY KRR
R TE 6 BB ZH (CON 4H ) ;40 2 SHR Ze AR H Wi 46 TR 017
I3 Bk BN 735 R4l (MOD 4) . RHE
S 1] FF 1 5 B 4H (CAP 4, 10 mg/kg, 748 2% SCHk[10]
WE ) A1 ABS $2 B | = 7 it 41 (ABS-L . ABS-H 41,
60. 120 mg/kg, & 2% CHK[7T]# H ) , B4l 10 2,
CON £H FI MOD 21 K FE 15 4lizk , HAY A 4R BRI B M
N2, 4 2R FCA 10 mL/kg, K 1R, E2E4524 28 d.
2.3 WHEENE

3T 2R R A2 )5 T.14.28 d, R B A
I 30 A S A R B 8 WA &4 s I i R £
B LEH R o W5 B, JE AT EERo R B AR

TEZG; 2026 455 37 5 31

10 min, RNk AR FF K R HFE S, BTG T
o P TAEH & AFEI & H Y 15:00—17:00 #£47,
e HORBRUER A 0 £ 3 K, BCP- (A A 4 H e T
2.4 MiEP I EEMEY R RIE BT S BIE Rk
FEE

KRG G, HRREEEAREEK 12 h, JE RS
20% 530 (5 mL/kg) BRI, SR J5 I B sl ki . ke
F4°CTFLA1 000X g By, 43 85 IR , 4% JEOGS 7 (14340577
AU I ERAE DU E 1Y b il 48 0 PR ) BT (20-HETE
Ang- Il NO .ET-1) . &HEHF(IL-1 .IL-6 . TNF-a ICAM-
1) FIEAL 3647 (SOD \MDA .GSH-Px . CAT) i 7K -,
2.5 MEFRRERSFTHNE

K FHHE Y ek Wis% . B , /N0 43 B8 K BUK 3=
Bk, W58 53 M = S kA —80 °CukAl v AE , I T)n
SRR . UK EEZ5 0.5 em B T BB, FH 4% 258
PR i1 5, 28 C T B TR K L — F 2R W 5 o 48 A e )
FOREEN 5 wm) BEU0 R B K Ak J5 #8417 HE 4L 68, fie
JETEIGF WA T A B sh Ik s B A5 A8 1k
2.6 BIEBIBXFIEMERKFUE

K FH DHE SR EHZAGIN . 42,57 3001 4 25 1) 7 B i
FHPKEIET OCT Hr, il 45 JEBE R 5 pm YY) o VI
ZEWE R+ 2% vh W (PBS) 523k 2 min J5 , A 5 wmol/L i
DHE 7£ % ifft TG F 30 min; 22 PBS IR/ 3 A, ok
AP BB S IR, PR IR ROk, R
Image J 8K 1F 43 M7 1% 74 48 (reactive oxygen species, ROS)
IR, R R 3R ROS 7K Pk 5
2.7 HEFNBkH eNOS 7K F 44

SRS BE DGR . K257 W iy sh kbl J
J i 257K, H EDTA $U R 18 Z W AT mil b iAs & | bl
J5 FH PBS 156 37K, &K 5 min; FL T A5, LA 10% 112
M FEZE T B 1 hs 0 eNOS — it (B Ly 1:
200),F 4 °C N 10 ; PBS ML 3 W, T Pt (k¢
B2 1:200) , T 37 °C G E 1 hs ik in DAPL & 4t
AR, I HPTPO TR R B R RS . Jda RZOE R
ST RAEEUR , (AR IR R4 A5, H Image
AR eNOS 9 i B, 20 B ik 5 3R W] eNOS 7K
2.8 MJEZHRFKF CYP4A/20-HETE/GPR75 5B X E H
Fixwm

K JH Western blot 7Kz . FRIL“2.57 11T A7 it
F Bk (B H 25100 mg) , A RIPA 24/ i HE BULH 2L i)
SV SR H BCA 46 TN 2 1 vk B2 J b 2 1 il A e
HU50 pg 8 EAEBEAT 109% |+ e A7 R 41N - 5 TR 44 Tk
i i v ik (FEUAE 120 'V, FLPKASF] 90 min) , HE VK25 SR 5
L5 (FIL T 200 mA, % I F [H] 60 min) %2 PVDF i, 7E %
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T 1 5% RS 03Ky 1 2 h; TBST BEIESS , 20 S A —
Pt (CYP4A ., GPRT75, p-NF- kB p65, NF- kB p65, p22™,
NOX4,GAPDH [ B L5 43 5124 1:1 000, 1:1 000, 1+
500, 1:800,1:600,1:800,1:7 000) ,4 °CHF & 1 1% ;
TBST Ve 5 I A Z 40 (FRRE L7 Ry 1:5 000) , =R FH
1 hs i ECL &G OGIF4A R . R ] Image T #4732k
11550t , LA H I H 5 N2 (GAPDH) 2 L 444 1Y
JKEEAE LB FR0R H 18 1R 57KF, B p-NF-kB p65
5 NF-kB p65 £ [1 5545 19 JK B2 {8 L (B 78 NF-kB p65 25
H BRI K .
29 ZitEAE

K JH SPSS 26.0 B A #EAT G 3B . T BER 2
Shapiro-Wilk K 3 3445 5 IEAS 70, Lhx + s Fom , 241 [H]
Fb AR BRI 2R 5 22 404, 2R 18] 79 V9 L 452 R H Tukey 62
55, KK #Ea=0.05,
3 H#R
3.1 ABS1REUIXT SHR U 45 ERY =20

YRPTTT , 45 AR B W4 R 2 8 3 T CON 4
(P<0.01), #%#5)5,5 CON 4 b , MOD 41 K §L4% %t
o7 S [ s g s 4 R 340 3 7 i (P<<0.01) 5 5 MOD 4 Lt
A, CAP AR B MU AE TR N5 25 )5 7 d FF 1R 1 2 AR
(P<<0.01), ABS-H 21 K BRI 46 = N 45 25 )5 14 d TR
T B AR (P<<0.05 8 P<<0.01) , ABS-L 41 K B9 Wi 4 s
M2 S5 28 d IR W B IR (P<<0.05) o 5K 1,

F1 FHARHBEELR(x+s,n=10)

AR

ik St e i X

CON4l 135,75+ 12,04 13873£13.12 13846 % 12.86 137624 12,75
MOD4I 1842841735 186,18 1746 188204 1832 189.35+ 18.66°
CcAPAL 185.34% 16.66° 15346+ 15.80° 14846 % 14.65° 145711382
ABS-LAL 183,904 17.08° 179224 16,69 17132341683 167,16+ 16.75¢
ABS-H 184,66% 16.75° 17165% 16,14 166.72% 15.78° 16134 £ 15.09°

R2 BEXRIMEFMEFEWRAFLER(xLs,

n=10)
ik 0-HETE/ngl)  Ang-Tl/(nglL) NO/(pmol/L) ET-1/(nglL)
CON4l 4168344428 679241285 BT 103.87+17.68
MOD4! 627.57+ 7144 1224041737 20574295 165.39+24.72¢
CAPA 598.35+63.96 756741349 29.79+3.56° 121.76+2025"
ABS.L4I 553,06+ 56.82° 10135+ 15.9° 25.36+3.04 138,15+ 21.48°
ABSHAL 492,624 5140° 88,7134 14.68° B41£341° 12663+ 19.46"

a: 5 CON4] L3, P<<0.01;b: SMODZ b4, P<0.01;¢: 5MOD
ZH L, P<<0.05,

F3 BHABRMFHRERFKFEILB (x+s,n=10,

ng/L)
gl IL-1p IL-6 TNF-a ICAM-1
CON# 75,032 1164 47141597 1287 1.69 2537512106
MOD4 11841+2082 71.36£9.76° 24851353 327.80£26.38
CAPA 89.28£16.19" 55.1947.04 17461259 269.07422.29°
ABS-LA 96.62£17.56° 60.50£8.12° 2081297 29341£25.16°
ABS-HA 86.85 £ 1490° 52871673 16.69+231° 27825 +2343°

a: 5CON L%, P<0.01;b: 5MODZ 4z, P<0.01;¢c: 5MOD
4] g, P<<0.05,

3.4 ABS1RE#3T SHR & H &4 K BB FRKFH
A

5 CON 4 e 4, MOD 21 K FU L i H* SOD . GSH-Px
1 CAT 7K F-44 i 3 AR (P<<0.01) , MDA /K- i % 7t
(P<<0.01) ;5 MOD 21 44, 25 45 245 20 R BT 1 SOD
GSH-Px Fl CAT 7K V- #) i} 2 F 7 (P<<0.05 5 P<<0.01) ,
MDA 7K - #] g 2 [ K (P<<0.05 =% P<<0.01) , &%
W4,
x4 SHEARMBFHRELELBIERAKELR (x L5,

n=10)
413 SOD/(kUIL) MDA/(pmol/L) GSH-Px/(kUIL) CAT/(KUIL)
CONA $2.18£1026 3831047 9795+ 1353 1267417
MOD4L 4565517 9.64+1.20" 49361 7.84 7.1610.86"
CAPH 67861713 496£0.51° 81.83£9.35° 1055+ 147
ABS-L4 58324674 132+ 1.06¢ 65.90110.04° 920+1.53¢
ABSHAL 7115865 5494072 $5.64+ 1218 11024164

a: 5CON4 #,P<0.01;b: 5MOD# H#¢, P<<0.01;c: 5MOD
i, P<<0.05,

3.2  ABS#ZEUXT SHR IMLE A I & E Y Bk FRIR 0
5 CON 41t 4 , MOD 41 K [ IfiL ¥ ' 20-HETE
Ang- [l FTET-1 7KV 31 8 2 s (P<<0.01) ,NO K- . 3%
A (P<<0.01) ;5 MOD 41 e A, 4544 25 240 K UL 35
20-HETE (4 CAP ZH4}) . Ang- [l 1 ET-1 7K -3 i & %
it (P<<0.05 5 P<<0.01) , NO /K -4 it 2 T+ 25 (P<<0.05
L P<0.01). Z5HRMHE2,
3.3  ABSIEEUIXT SHR I iE A i B F 7K T B =20
L CON 41 b # , MOD 41 K FRUIfiL 7 H IL-18 . IL-6
TNF-a f1 ICAM-1 /K-35 i # F+ 5 (P<<0.01) ; 5 MOD
2 A, 45 25 24 4R BRI H IL-18 L IL-6, TNF-« F11
ICAM-1 7K - ¥4 & 3 B# Ik (P<<0.05 5§ P<<0.01) . %%
W3,
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a: 5CON b5, P<0.01;b: 5MOD# L4, P<0.01;c: 5MOD
2 He#, P<<0.05,

3.5  ABSIZEUI3T SHR 3 Ak iR IE LA F RO RN
CON 21 K B 3= sl Dk 4548 1E %, NI SE Bl ,
SRS, v T T LA L HE 51 5%, AR5 R A T Bl
5 CON 4 [b#5 , MOD 41 K B 3 20 Jok P9 40 45 1 2%
A LB SRR | N REZE R AN S5 %L, N R AT S
B ELHE P 2L, v R P LA i 2 5o 2 B
HEFNZEFL s 5 MOD 20 HA, 4545 24 20 K BN 3= ) ik o s
PO AT AN R B VA%, PN RS54 B P Bz A T 2 A 34
PFEIRF R S, PR AR, S5 R R 1,
3.6 ABSTREUIXT SHR A E 3h Bk H ROS 7K F B 550
5 CON £H [%8 63m BE  94.29 £ 11.61 (x £5,n=10,
T IED]H# , MOD 28 K BRI 3 2 Jik i ROS 192 5 B
(158.67 +£20.34) g & #4558 (P<<0.01) ; 5 MOD 4 HL %%,
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" B.MODI
T BB R TS S PO BRI 5 21 (T Sk 48 R P IR 2 5 W i Sk T4 ol RS R
B1 |AEAKXREENFKFREELSENEZENEHME(HERE)

A. CON4

CAP 21 . ABS-L #H Fl ABS-H #H K § i 3= 3 ik = ROS %)
56 TR B (4 Bk 121.22+15.06., 134.31 +17.37.,
118.76 + 15.59) 3 I} &4 55 (P<<0.05 3¢ P<<0.01) . %%
L 2,
3.7 ABS1ZEU4I %t SHR M 3 zh Ak 5 eNOS 7K FH)55im

5 CON 4 [ %)t~ 81.55 +11.87(x +5,n=10,
FIEDHAES, MOD 41 K BUK 32 3l ik eNOS 1925 B
(39.46 +7.18) ' F ik 59 (P<<0.01) ; 5 MOD 4 . # ,
CAP 4 . ABS-L 2 Fil ABS-H #H K Ui 3= 51k o eNOS £
PG 08 B (4 9 R 73.73+9.95 . 55.65 £ 7.67 ., 71.46 +
10.34) ¥ g F 15k (P<<0.05 8¢ P<<0.01), 45H LK 3,
3.8 ABS#REU Xt SHR B E Bk H CYP4A/20-HETE/
GPR75HiItH X & B RIEHZ M

5 CON 4 [b4: , MOD 41 K Bl 3 2l ik v CYP4A
GPR75,p22™™ \NOX4 5 [1 ik 7K V- I NF-«kB p65 & [

C. CAP #H

-

100 um

100 pm v'v / 7‘_ / 100 pm

D. ABS-L 4] E. ABS-H#4]

W R TL /K S 34 82 35 T 55 (P<<0.01) ; 5 MOD 4l Fb 5%,
% 25 25 4 K B 3 30 ik i CYP4A (B CAP 441 ) |
GPR75 (& CAP 414 ) . p22™ \NOX4 & 11 2 1k /K 3 Fl
NF-«B p65 £ [ (14 85 2 k7K SF- 34 5 2 F Ik (P<<0.05 1§,
P<0.01). Z5FRULIE 4 .55,
4 it
101457 PN Kz DI Re 4 43 VR A2 e I H 7y el S BRRAIE , A

R e MR A 25 B 00 S [ B, R R AP I A
B Ty Re 2 B ¥ v i e A HORH DG HE B 0 1Y OC B R
WU I A P R AN SR AT AR i YA B -5 2 2] 1 o 2
R TERi =5l A2 2 Sl IN=RER X7/ hbie SR el KT N ERs]
EPoR, TELERR N AR TR AR RSy TR R
HEAEH", NOJE I N B 41 M 7E eNOS fiE 16T A A%
I &F 5K P, KO BRI P B T B 48 403 1) s 7 R
FEY, ET-1 W50 R 45 1 R 7, il ad 5 ET-A 52 14k
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200 pm 200 pm
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200 pm 200 pm
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CYPIN — N — — Dt
GPR75 s WS A s 73 (Da

NOX1 — A — — — 7 (D,
P-NF-kB p65 o SN S S— — ],
NFxBps A S S S G5 D

1 I I I\ \
1 :CONZH; I :MODZH ; Il : CAP#H; IV :ABS-L4H; V : ABS-H4H .
4 £ 43 KR E 3Bk P CYP4A/20-HETE/GPR75
X E B RIZHIBIKE
K5 & HKXRKEsBKk S CYP4A/20-HETE/GPR75
HMEXEERIEKELRK (x+s,n=10)

1 CYP4A/ GPR75/ py NOX4/ p-NF-kB p65/
GAPDH GAPDH GAPDH GAPDH NF-kB p65
CON4 0.37£0.08 0.26£0.06 0.24£0.05 037£0.05 0.37£0.06
MoD4l 0.76%0.14° 0.68£0.11° 0.68£0.13¢ 0.74£0.14 0.80£0.14°
CAPHAl 0.70£0.12 0.66£0.12 049£0.11° 047£0.11° 0.550.10°
ABS-LA 0.59£0.11° 0.54£0.10° 0.54£0.11° 0.56£0.12¢ 0.66£0.12°

ABS-H# 045£0.00° 0361009 039£009°  043£010°  049£009°
a: 5CON4 L%, P<<0.01;b: 5MOD# L #¢, P<0.01;c: 5MOD
2H 4, P<<0.05,

B Fh R S A R £ o8 1 AT LIS s | il s T s T
TS B ARG C, i - L0 M 5, 53807 v g
J& | &5 K MmN, Ang- I Al 1 5 5 R 0E X
N N PN Bz A ME I P S5 A I AR 5 A N
B DI RERE A, AHIE ST 45 R WoR 5 IR 6 IR BUAH
Fb , SHRWCHA R & T, 137 7 NO 7Kt 5 A1, ET-
1. Ang- I KV 27+, M 322k rf eNOS 3235 T, H
I PR B 450 005 ) Sk v R L 5 1T AB'S 4 B AT B AR
SHR W4 & , T i3 o NO ZKF- , BEAIR ET-1, Ang- [T /K
-, MG Bk b eNOS Fik | 14 145 P Bz g A
FEEHG IR . X R W] ABS $& HUYIRE#S 5 SHR I8 P4 J2 )
RERLf .

GNE S AR I N B2 T RE 405 & A= 1 i sh 1A
3R, ELIZ 0 i A8 P9 R D e 45 Y AL, TL-6
A5 N 41 7= A R ROS, 98 1 i VR 2k A 2544 |
FEARLAAR B AL, 5] R AR D RERE i , B T3
B2 A", TNF-oc il 3 5 40 i 2 1 (1) TNF 52K 45
G, BETTICE T U R M OR B R S, 5 R N R 2 R
T, UM A N R BRI RESZ 1, Ak IL-18 T
BB T (AN ICAM-1) 1 2238 , {2 7 G 28 40 5 P9 12 20
JHR0 11 285 R ARTSCE A%, 285 P %) 14 400 2 RO 22 1 8 IR 1
AR IR, RN B Al s 45, ABF R A R R, 5
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1EH O BER B EE 4, SHR L7 1 IL-1B . IL-6 . TNF-a Fl
ICAM-1 /K . FH , 1 ABS 2 HU) ] i 2 %Ik SHR
I 37 7 IL-1B ., IL-6, TNF-o Al ICAM-1 /K3, 3% % B
ABS $2HU % SHR I A 4 i HAT Ml VEH .

AR R A ROS A9 A= i S i ML A T B
fiE 7, 3o 5 A9 ROS 38 3 B 1K NO A= 1 B A Ak 4ok
OB AR B 45145 DNA S5 42, 9 P e Aot il 45 &7
SRTIBE , U/ P B 200 A R 0 3 42 , 0 2 PN B T RE A
i, A€ Z R ROS [l NOX /& ROS 11 5 2ok
Pz —, Hh NOX4 J& NOX 78 I & 4H 4P il T 3 354
A T p227 S NOX4 [ S S AL 7 3™, HLAK A7
1E SOD . CAT .GSH-Px - Hi A fL il 52 4t , Ho v SOD [y
FH SRS R A B 1, CAT B =2 it 48
fb &, GSH-Px A H =2 bR IR B e . Mk
WAL RGN REWGR I, ROS &AWL 2, S 318 R
o EA T ) MDA & T, IR A A A SR
455 7K, SHR IfiL7% * SOD , CAT 1 GSH-Px /K °F- it %
RS, MDA ZKF- 58 27455, M 3= 8l ik v ROS 7KF- i & 7
15 5 11T ABS $E U AT i 2 FHE SHR L 1 SOD . CAT Fl
GSH-Px /K-, i B AR Il 3 Hh MDA K 3 8l ik v ROS
KA. X R ABS $2 U RE % IR SHR (14 5846 1 3
Ko

Jig FIRZS R, AA 7] 8% CYP4A 4k A= 1 20-HETE.,
YEh GPR75 Z IR 1Y AR LA, 20-HETE ##7% GPR75 )5 ,
SRS A M R B AZ ARG 2 M EAE A L
WS 2 7Y Sre(cellular Sre, cSre) , cSre 53 2 A K K7
ARG G I Z B AL, BERR AL 1 26 B AE K X 22 Al
I PG NF-kB 38 [ , 51 & L4 9 Fll eNOS fif 5™, 20-
HETE i v] 3 i3 8475 NADPH () 5 B8k 7 5L p22™>, i
T NOX £ 4 377 42 K4 ROS, S BUA AL B4R 0 Y &
A I 2T UM I R T Re s . AP AR R,
SHR IfiL 7 H' 20-HETE 7K *F- LA S Ji6g 3= 3l ik CYP4A |
GPR75,p22™" \NOX4 & [1 757K *F- Fl NF-«kB p65 £ []
AT R Ak K SF- 44 58 25 71 s s ABS 32 B0 T 115 L SHR I
5 " 20-HETE 7K °F- LA & 9 3 3J) ik *h CYP4A . GPR75,
p22"™ NOX4 £ 4 # 35 7K V- Fl NF-kB p65 5 [ R 1k
AOE A AR EEFRAR . IX 3R] ABS $2HUY) Al figid
> AA 42 CYPAA RIS A= i 20-HETE , ZE i 1)1 i NF-«B
FTIE B MINOX RS0, M SHR LA P £ DIfE

ZE ik, ABS HHU T gl i T CYP4A ik,
Uik /1> 20-HETE A= Ji, 41 i GPR75 BT , 11 310 i F 9
NF-kB FINOX4 ()3 1k , 20055 SHR 1 98 AE K2 Fl 4,
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