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WE: BRY ste® %5kE 111 & £ 1R(angiotensin II type 1 receptor, ATIR)#I4F F A FEARF] hit 1ok B £ AT & 4)BEATAR
A F RN, FE AT RS R XA, BT R, S0ERAM . 45039 20(8.3 mgkg )= hit 1 1%,
P BA LG, 15, 30mgkg!), HH 800 H#EFLH 1R, HE4A, AXKRAARFEE, oE, & SEHHARM
BHAF EH @ RGN hit 1 494K R 25205, Western blotting 5-#7 hit | 3 kK KM Sk ATIR 22 W Hvh, ER XK
BRI FKIG, TG E A4 KRS 5 ik 5] (153.87+7.03)mmHg #2(116.50+8.68)mmHg, 4277 & /& K R R .
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R AR BARBad T B2 KA I b o o7 X A& Bk & ol B KRR 3 bk e /8 B2 09I 2 M 55 384T /7 . Western blotting
R F W, hit | 86457 HERA T ATIR, BEMARE A X AR RS Pekik, 18 &M hit | EXREKNGRS
o EERRE, BAE—FREATFL AL,

KR kB AT AY; RERREINLI ALK, REh/E

FESHES: R285.5 XEKFRRERD: A YEHS: 1007-7693(2023)05-0626-06

DOI: 10.13748/j.cnki.issn1007-7693. 20214304

SIAARST: RiEF, kMK, £H, F. owedkfk 4T AW hit 1 35 B W S h R X R GEEERTLD]. FERAA LML
#2023, 40(5): 626-631.

Anti-hypertensive Effect of a Caffeic Acid Derivative hit 1 on Renovascular Hypertensive Rats

ZHANG Jianfeng!, CAO Milin', LIANG Qi?, YAN Baoguo'* (7. Department of Pharmacy, The Eighth Hospital of Xi’an
City, Xi’an 710061, China; 2.College of Life Science, Northwest University, Xi’an 710069, China)

ABSTRACT: OBJECTIVE  To evaluate the in vivo pharmacodynamic of ‘a specific antagonist of angiotensin II type 1
receptor(AT1R) named hit 1(caffeic acid derivatives). METHODS The rat’s hypertension model by a two-kidney two clip(2k2c)
method was performed. The rats were divided into 6 groups including sham group, model group, valsartan group (8.3 mg-kg™),
hit 1 low, middle and high dose group(5, 15, 30 mg-kg™"). These groups were orally administered at 8:00 once a day for 4 weeks.
The in vivo pharmacodynamics of hit 1 was evaluated from 5 aspects including body weight, blood pressure, heart rate, cardiac
mass index and histomorphology. And the effect of hit 1 on the expression of ATiR in rat femoral artery was determined by
Western blotting. RESULTS The mean: systolic and diastolic blood pressure values of the rats after the 2k2c operation were
(153.87+£7.03)mmHg and (116.50+8.68)mmHg, indicating that the model of renovascular hypertensive rats was established
successfully. Compared with the model group, hit 1 medium and high dose groups had the same effect as valsartan group, and
could significantly reduce the blood pressure of renovascular hypertensive rats in a dose-dependent manner, without affecting
their heart rate. However, the blood pressure of low dose hit 1 group was not significantly improved. Histomorphological studies
showed that hit 1 could improve cardiac hypertrophy induced by hypertension in rats and reduce cardiac weight index. Moreover,
hit 1 could also enhance the compliance and resistance of the femoral artery wall in renovascular hypertensive rats by
significantly reducing the ratio of membrane area to cavity area. The result of Western blotting showed that hit 1 could
significantly decrease the expression of AT1R in rat femoral arteries. CONCLUSION  This work provide potential possibilities
for further evaluation of hit 1 which have significant antihypertensive activity in rats.

KEYWORDS: caffeic acid derivative; angiotensin II type 1 receptor; anti-hypertensive
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SPF #lfit: Sprague-Dawley K, 70 H, A&
1 90~120 g, £V Al 2 SCXK([¥%)2018-001,
W [ VY 23838 R R B s s it o s s
FE NI Q24+1)°C, WEHN 50.0%~75.0%, S
W 12 he LRFIGRTT, S LIRS T SR 1
JE A R JE BRI AR o BT A sl S 3 34 4 R P bR
PP PRZE L2 S SR e T RE (IR Bt 5y
NWU-AWC-20200801R),

2 HE
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i FEBRE XU AL 00105 60 A
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R B I ) RIS S s b ke, ARJm 2 Jl,
AR TR e T ok e i & s AR S 4 4,
FAR L K B Y04 oA (153 7mmHg, 487K &
IR K R AR )

WS, R 6 4, HA -8 H,
FEEFARYL . BRI | 4ivbIHg (8.3 mg-kg A
hit 1. Hr, B AR5, 15, 30 mgkg ), %R
SR TTE B S ZCR A 0.2% i 20 K BHYEZG
hit 1 233 ECH A 4 mg-mL - &9, & H R 8 B
VIR, EZ 4 ), BFARLANGSTEHEK,

2.2 KEABE . M. O

K FH /N B E - FE I g R R B i 9l
S, BH 1R BEME IR ISR R RN . 0% 2
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LT T DRI 2% 2 K ) O A S AR I O o R B JUL A A
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2.5 MEahfikin % Western blotting 356

s B PRI 2K U B KM A4S 20 mg BYRE, 4%
Bt fE (g) + AR (mL)=1 : 10 M LBl A & F
1 mmol-L~" 25 (NI RIPA 2L, K
BAKIGEE 30min, FFHNFTHEM, U
11 000xg, 4 °CE.C> 10 min, W& i . BCA iR
F G s b SR TR B . B AR L
WHNA SDS ZZ i &k 8 min, (AN, 17
mRHERRE, BO, SEAAFT20°CHT
Western blotting 4347, ALE SDS-PAGE, ¥4 iR+
HFEa EAE, 120 VLR T SR, 100 V3% H% 1.5 h,
FIRE 2h JFURNR, b0 4 CEE R, BRI
(5 minx6 ), —Hi 37°CHFE 2h, PEE(5 minx6
), W,
2.6 GuiteEadr

FEA KRR SPSS 26.0 BB T4 H 240>
Br, UAxts#Ef3RR, I His H Jr28 09 fil
Dunnett’s-¢ £ 5 [ 535 70 #7 , P<0.05 Fnze 7 2A
Gt Lo
3 #HR
3.0 R R R AL ZE A 520

F 1 BB TIESZY 4 JRE AR R I

F1 hitl #E4% 4 A ARMLENTH(Xts, n=8)

AERESL, SR s, BRI RRAAESZ 4 H)E
S 4 e i (183£9)mmHg, JIESE T R WS
XUIE 72375 e KRR e IR ) S8 S5 R . Vb IR 2
25001 RS, B iR R BRI 2 R
T EEFOZ AR B E R R I . st 4l
KA, hit 1 7EP . Sl LA SO Y Jr =
R AG  aR R BR A M i T AT Sk R, BS54
WG 22 57 RG24 S o 3l X252 (] 4541
KW &I, hit 1 ELEL525 4 JERER R
DARTCEMW . VI EE5HRM, hit | 78 15 mg-kg™
30 mg-kg ' Y T ARZE 25500 5 T B I AR A 1 v i
RN, HAGmELGE, 45R 0% 1~2,
3.2 R B EHEEU

B 2 R O T B I T AR 4L B B T =
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SEHE PN hit 1 FE—E RREE T R el B 1 5 1 e
FERAY O LA B AC RO ILEF it , iE— e
T hit 1B R BRI A PR FH

Tab. 1 Effect of hit 1 on blood pressure in rats in 4 weeks of continuous administration( x s, n=8) mmHg
. i s K
$0J4 %14 %24 553 )4 $4)H %504 H1E %2 4 553 )4 %44
BFAR4L 108.87+7.72D 117.8743.67Y  124.62+4.93" 121.62+7.02D 128.25+11.63" 76.25+6.38" 8525+7.67Y 91.00+3.53D  91.37+7.52D 91.50+14.23"
FEHIZH 153.87+7.03% 158.37+10.422 164.12£10.67% 175.6249.64% 183.1249.03?  116.50+£8.68? 124.50+£9.132 134.00+8.79?  141.62+8.91% 146.50+11.36?
YD IR 151.37+6.34% 119.62+5.50D 122.12+8.78" 117.62+8.44D 118.25+10.239 113.00+£7.512 81.00+£1541" 83.62+£19.91"? 90.37+7.62" 77.37+5.38M2

hit 1 IR 157.50+6.48% 156.00£8.382 160.25£8.522 170.25+7.522 171.00+10.69? 112.25+8.822 117.50£5.612 125.50£6.637  134.62+4.26% 134.62+8.72?
hit 1 #5752 158.87+9.53% 137.87+9.71"2) 126.50+6.16" 119.37+10.78D 125.25+7.36)  121.37+11.54? 102.87+5.68"2 100.25+10.221286.62+10.911 98.37+10.46"

hit 1 = FIEA]L 157.2548.199 124254838 116.62+8.0792 118.62+7.61V 119.37+7.08"? 1182545432 86.25+7.81)  91.00+£7.90V

88.6211.62Y 91.62+9.121

e SR, VP<0.05; SEFRAMLL, YP<0.05.

Note: Compared with model group, VP<0.05; compared with the sham group, ¥P<0.05.
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R2 hitl] #85% 4 A AR CENPHE(X+s, n=8)

Tab. 2 Effect of hit 1 on heart rate in rats after 4 weeks of continuous administration( X s , n=8) K -min!
5 %04 5505 1A 515 CiaL| H25H 3 3.5 JH 5 4 )4
BFR4 344.37+18.11 325.25424.24 304.75+43.24 312.12427.55 311.87+39.47 318.87+51.34 328.87+41.48 309.00+41.12 319.87+24.11
AL 305.12+42.01 333.75+33.85 340.25+36.41 291.37+25.24 308.37+31.64 319.00+36.14 337.12+39.33 343.37+43.22 350.12+24.24
bl 341.87+46.32 352.50+29.11 318.37+32.33 304.12+28.32 322.00+48.52 317.12+35.77 302.37+36.64 312.00+24.25 351.25+42.08

hit 1 IGHFIR4] 322.12446.54 343.12+15.47 313.75+43.87 321.62+36.11 309.37+25.24 329.62+39.07 315.62+28.50 302.50+29.31 328.25+37.14
hit 1 FFFIH4 318.00£32.21 322.50+43.64 308.50+30.77 323.75+29.02 325.62+29.63 324.37+40.33 329.50+47.04 325.12+5225 315.87+17.47
hit 1 B4 345.12440.82 304.37+34.22 318.37+26.67 323.25+30.08 311.00+36.57 302.37+35.88 344.62+29.45 335.50+40.75 337.12+23.97

&3 hit | EELH 4 AHARCERKN (I,
n=8)

Tab. 3 Effect of hit 1 on heart weight in dexin rats after 4
weeks of continuous administration( x s, n=8)

415 DGR R e
2:(100g)!

BRFARA 0.700.08 299.54+29.91 0.23+0.02"
FERIZH 0.88+0.13 319.18+18.56 0.28+0.042
HybIngl 0.7240.07 312.49+30.61 0.23+0.031
hit 1 fE5] 21 0.85+0.16 313.22+30.83 0.28+0.06
hit 1 P4 0.76+0.07 306.584+27.29 0.25+0.02"
hit 1 5577 54 0.77+0.07 313.44+18.93 0.25+0.03"

I SR VP<0.05; SEFARLALL PP<0.05,
Note: Compared with model group, "P<0.05; compared with the sham
group, PP<0.05.

hit 1Ak

hit R4 hit 1AL

E1 6HAKWQALEMHE, 20%)
A EEAN; AR e AR A
Fig.1 Myocardial structure of rats in 6 groups(HE, 20x)

A~ —normal cells; .~ —hypertrophic cardiomyocytes, .~ —defective
cardiomyocytes.

3.4 RPREUBSIK LA 1820

i 3k % 25 28 R B 3 kL A 1990 R e A A
B, AL R BB 2l Bk LA BE Al T AR 2 W
JE, MR R TR ), BEIE L ST, R
ANFFEE R LR TR BBk, WE B a2 4 A
J5, SRR R, SYDIHAAA hit 1 b R
2 B4 P 0 ok B i L T S AR (P<0.05), T hiit 1 fEG5H)
AT REMNES, KW hit 1 &R
A RS P e L R S BB Bk P BE s L, A
vy L R B P 8l K I A8 B PR BN 1 S5 4R T o

R E PR FH 22 2023 4R 3 A5 40 5 5 1)

UL 2 #1554,

R T2 SIS

. - . i
hit VRS E2H hit T34
B2 64 AR MMk E % 4 (HE, 4%)

Fig. 2 Vascular structure of femoral artery of rats in 6
groups(HE, 4x)

R4 hit LEERY 4 B KRR R LS E
(xxs, n=8)

Tab. 4 Effect of hit 1 on wall-cavity ratio of femoral artery in
rats after 4 weeks of continuous administration( X s , n=8)

4151 LA P BTN /mm2 L4 JE 17 AR /mm? BEJE H
BFAH 0.55+0.18Y 1.71£0.17Y 0.32+0.05"
FRHILH 0.81+0.292 1.2040.232 0.67+0.052
bl 0.51+0.14" 1.30+0.1612 0.39+0.04"
hit 1 i3 20 0.80+0.212 1.38+0.21M2 0.58+0.052
hit 1 H 54 0.51+0.24" 1.21£0.272 0.43+0.0712
hit 1 =557 4L 0.60+0.21" 1.27+0.182 0.48+0.0312

T SEEILE DP<0.05; SRTFARLAL 2P<0.05,
Note: Compared with model group, PP<0.05; compared with the sham
group, 2P<0.05.

3.5 XPEEhKi A ATR Rk 52

K H Western blotting £ AR 4347 6 41 K FR 3
kI A ATIR SRR HOL, S5R B, BIAIZH KR
HEEFRIA R W EIGN, PR R K RSB RL)
hit 15 mg-kg (T ) 30 mg-kg '(EFE) AL
2R ET, TR E K ATIR R E, BA—
FE PR A, HOS R HX ATIR AR R
M5 TR EEES, Rz Yt
PU ATIR Y FRIR R AEREAR T . PRIFC LRI A 1L
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ATR [ e S S e | ; 2
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7 0.5 2
B-actin [ ————— = 1
B b
5 ¥ B
B3 6 HAARBHMEALF ATIR kA FE N (X s,
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SRERAMLL, DP<0.05; ST ARUAMIL, 2P<0.05,

Fig. 3 Expression of ATiR in femoral artery of rats in six
groups(x s, n=8)

Compared with model group, VP<0.05; compared with the sham group,
2p<0.05.
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4.1 WEBITIENERE

B P v I A BRUASE AR g o 1y 1k SR A B
B LTk | RUR FRLIE R FOBUE WL i o HLE FLJE
B TUIBR T —0E L, fEdEBEIE S kK
S B I 1 AR A AT G s U e vk
SUR e 7 B A, AR TR A 0t e T = Al R
TEH B RS 7 A AR 42 1 S0l % HE BV I
BT S TOBUE A ek TR b2 s
PN, T ELIZASE AR BRI 4 408407 R4 b s i
FEREZELR, G T 5al f s i+ H E 5
B E . K, ARG R H T BUE B 1
5 AR B v i R RS
4.2 IRNREATY

hit 1 7€ 15 mg-kg ' L5255 & T BE B E MK
B g R R R IO P, 2R S i R A R
(50 mg-kg ) 1 ERA, X ATRRE R TAE
hit 1 (MR R 91 A T 5 AT RGP
(1) 22 IRES A I 2 1 o LB WIFE 30 mg-kg™!
ORISR 4, AR MRS L R R ek
A%, R hit 1 IFRAVE TR BRC ZR AR OCHE £

SO Sy v i P B R AR AR 2 —,
S5 K6 TN 2y BE A% By 16 3 e i R A 1B O T & AR e
AR o MR A f SR RN A L BRE R 2 2 0 E
TR F BN EMY 5K, X WEREIF
S v IR O S A SE RIS, AT P R R U T B i
Kot I3yt R, ARG I 4 4R
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2 R ML 1 B B B AR Ak R R A6 A B
FERRUO ZEERERE, 7E 15, 30 mg-kg ' FIE T, hit
1 fig f 2 A B e e il o K RS kB R L, $7
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4.3 XK AT R Rk 5200

W AL hit 1ESEA 2 1 e, BEh
Jok i/ ATIR 2 18t 52 50 s Aol 1k (AR . L s 7 o
2 AT RIFRRE SR TFARAZER LG FE X,
PR S hit 1 BERERE RMEVER T ATIR, BA&
RS BURBHE T o KA ATIR 1Y
RirEBEWL, FOREED hit | TFEERERS TS
L AR, 11 IO oA e R DG 6
5 45ip

A5 R PR BT 325 1 2 o 28 1 B i i
JEK BUBEARL, 3 BE9) hit 1 AN 25302 BT 5T 4%
W], e 15, 30 mg-kg ! WL 257 T RERS L
H R v O R K B & Tk R AR A R, B
MR RO IR R S5 REM, A hit 1
AEM ML NLAN AR, Xh O AL — & f s
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