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[#ZE)] By Wi B3 ER (hawthorn leaves flavonoids , HLF) X} 5 g iy 3k A £ ift &
R TR SO B PR3P R BRI HAE RIL . ik SRS e e 3 i e 5% $hK 2 22 i 57
8 JEIK 5 e 8 57 v I R AR R R, 44 T N [A) ) HLF[ 50,100 11200 mg/ (kg - d) ] A1 4T 3% A
[25 mg/ (kg + d) JH#ATTHUAYT JFHE 4 i, T BB RL A RN E 3 X BRAH , SCI0 R0 & #E5 (Z8 250
KORTT 5E U R UL 4E FE (systolic blood pressure , SBP) FlI&T 5§ & ( diastolic blood pressure, DBP) ; /&7
SERUE, W v i B R I ( angiotensin Il , Ang 1) IK L WL E R K ( myocardial
proliferation factor, MPT) J U JIEf2) 2 %X ( cardiac work index, CWT) , U % IfIL 7 7 I0LAR W 0 46 Fr [ BB
[E B ( total cholesterol, TC ) | H i = g ( triglycerides, TG ) | ik % & B§ 2 H ( low-density lipoprotein
cholesterol , LDL-C) .55 % J& i§ # [ ( high-density lipoprotein cholesterol, HDL-C ) ] K- HLO JJUEE [ 45 B
% % Bl ( aspartate transaminase, AST ) .  F& )L B2 34 B ( creatine phospho kinase , CPK) | % 2 it & it
(lactate dehydrogenase, LDH) | 7% ¥4 ; I %2 .0 L 40 23 v Bt & AL 8 [ 48 & AL 9 57 fk B8 ( superoxide
dismutase ,SOD) A H i E LW EE ( glutathione peroxidase , GSH-Px) i %4k E il ( catalase , CAT) ] 1%
PEAIPN % (malondialdehyde, MDA ) i, #5548 HLF 1797 4 JAIREAEAT RO AR i i s 0 7 05 1
JE A E, SBP 1 DBP, F&ARIMIE Ang K, A% MPI Fl CWI, B 1135 ' TC TG \LDL-C % & 3F48 &
HDL-C &4, BRI H AST CPK (LDH {5 1, #5141 SOD  GSH-Px  CAT i PEFf R MDA
i, HOHLE RIRFEHS A i it . 5k HLF RS R i s 3 I B0m i ok Bt e
IEA DRI HERVEIT , HALHI AT RES HLF BEASA AR 5 AR R 30 97 205 1K B Ang IDKF- (985
MAE EHUAEAREG PE H] E BRA 5C
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[ Abstract)

Objective To investigate the effects of Hawthorn Leaves Favonoids ( HLF) on blood

pressure and myocardial tissue of hypertension rat induced by high fat and high salt. Methods 60

hypertension rats were fedded with high fat and high salt for eight weeks to induce high blood pressure
model. The rats were treated with HLF[ 50,100,200 mg/ (kg - d) ] and captopri [ 25 mg/ (kg « d) ] for 4

weeks, and setting model group and normal control group. The SBP and DBP were determined before

treatment, after modeling and after treatment. After 4 weeks,the level of Ang Il in serum and the MPI,
CWI were determined; the content of TC, TG, LDL-C, HDL-C and the activity of AST, CPK, LDH in

serum were determined; the activity of SOD, GSH-Px, CAT and the content of MDA in myocardial tissue

were determined. Results The level of SBP and DBP in HLF treated groups were significantly decreased,
the level of Ang Il , MPI, CWI were significantly decreased; the content of TC, TG, LDL-C, AST, CPK,

LDH in serum were significantly decreased while the HDL-C was significantly increased; the activity of

SOD, GSH-Px, CAT in myocardial tissue were significantly increased and the content of MDA were

significantly decreased; all of the effects has dose-dependent. Conclusions HLF can effectively decrease

the blood pressure and protect the myocardial tissue, which is perhaps related with its pharmacological

effects of cutting down the level of Ang II of hypertension rat induced by high fat and high salt, reduce

blood lipids, improve antioxidant enzyme activity and depress the oxidative stress.
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e UL DA B0 ok i s 455 8 T 8 Ry SRR £
A i SE 2 A E D R M B B s
AP 2o B AR BRI 9T K B, e I R0
BLHIEE Je 22 5545 5 dl i, o B ey AR AR At
AR R AR 5 5, DL SR E R AR 3 A
UTAEk B 250 S IR, HAE & R IG T 7
B ) vz W i R B (hawthorn leaves
flavonoids , HLF ) A7 L&A I~ rh B B Y — 2 R AR v
B2, A dE T M E R HOR R A5 0l r, 24
HEE A 5T & B HLF BAT B S A 9835 iR bt Ak
A A AU 45 22 b AR A TS ARS8 i
E%%ﬁtﬁ'\’%’\ﬁiI—JIﬂlrthL&*%%U}JFQA%KH%U
EE"J HLF #E47 T HA 7, BF58 HLE X e i ok B
Wi LG JEECRAP OV T, IR L]

1 #MREFZE

1.1 52y 51k

IJJF"“JFI.J\EE@HEVJ FI L PG Ik 3 24 M A BR 2 )
(R & 5 =95% ,4it5:20150309) ; KL I [
kA ﬁ%'J”E,UF (#£5:140713 ) ; Ang TG 40 5%
(ELISA) I 12500 & 1 i P A= )RR A BR A
" (L5 . G80162) ; &l IH [H B ( total cholesterol, TC) .
H il = g (triglycerides, TG) K % & i5 & H (low-

Hypertension;;

Cardiac; Protection
density lipoprotein cholesterol cholesterol, LDL-C) | /5
% FE NG HE H (high-density lipoprotein cholesterol , HDL-
C) A H5E 5 [ (aspartate transaminase , AST) BRI
PR % 1 ( creatine phosphokinase, CPK) | ZL iR I &
(lactate dehydrogenase , LDH) 157 & 14 B PR3 5 A=
PB 97 i 1 B A R 2 w5 B A1 W AL g
(superoxide dismutase, SOD) \ 2% bt H Bk o &2 1k ¥y it
( glutathione peroxidase, GSH-Px ) | i & 1k & i
(catalase ,CAT) N [ ( malondialdehyde , MDA ) {5
AN A R Y TR
1.2 ¥

S SD KRB (T I, M, 5 FA I 1A T
140 ~160 g) , W F 048 SE8e sh 9 s, VT e .
SCXK (%£)2013-1-003
1.3 ik
1.3.1 ZhRaIhls - 5525 X R
2% B e SR AL (BRI R 60% | Sh¥nihAg 20% X
H12% Fh8% )5 5% MK ELLRFE 8 J4, i i
TC B i e i 28 58 I e O BRI s WAL e R 2t e T
160 mmHg  #F5KERFELE T 130 mmHg RITAE A
B, BC100 FUARRHY IR BRURR 485 1M T 7K P B BIL 70 R A
U2 HLF I 50 me/ (kg-d) ] HLF i 4
[100 mg/ (kg-d) ] HLF &3 & 41200 mg/ (kg-d) ]
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FRACE R [25 mg/ (kg - d) 1,45 20 H, 5 H20
SRS R BRI by IE 8 X JR A 7 R 4 8] AR B4 T IE
X B )25 25 7 SRRV AE BRER KT

1.3.2 IMEARSN 2540 K B0 T SE 50 A b A
J5 (L2500 ) MR d7 56 MR T8 o) i I 2 AR 42
WA 46 FE (systolic blood pressure, SBP) F147 5K [
(diastolic blood pressure, DBP) Jf-1c 5%,

1.3.3  IiEH I B K I (angiotensin 1l , Ang
D) pyilE RIS IT I8 JF 2808 3= sh ik B, 285
£>(1500 rpm, 10 734#) J& HUIML G , 48 )5 R ] ELISA
IE Mg Ang K-,

1.3.4 U JIEREN 250 ( cardiac work index, CWI) }
LIS {H 2 % ( myocardial proliferation factor, MPI)
MIMIE BTSSR PR & 2H R U4 B &, BRI SS
W SR JUEE I R G o, )88 0 38 0
IR CWI AT MPT: CWT = (0 i /1R 5 )
100% ; MPI = ( 223 Jitit/ Lo i ) x100%

1.3.5 i i AsTE br 0 LRSS M I e X
1.3, 4 & B ML , 70 B A 1R @4/l A0 3R R
@k a4 A 3h A ARSI A € 1 36 Hh im A
Yo 45 #5 (TC, TG, LDL-C, HDL-C ) ¥ &, i i %
Hh=TT UL A3 506 BE TN AE 1M v o0 LG (AST .CPK

LDH) ¥,
1.3.6 OHHL P B EALEE G A1 MDA & &1

R A 1,303 Bl 58 sUE MGG IE 2 &
BRI BYHRAE 0% A — BB A0 WL 2L, BY A5 A
TV SR WP ) 3K, IR S0 (4°C,3000 rpm,
10 4354 BV W, #8020 8 SR L 83
SHIEUR-0 I W/ 5 Y- A L B 0 | K4S E2ARE SE T = K A
fif} (SOD ,GSH-Px ,CAT) 7 P: fil MDA &4
1.4 Siteeabsg

B SPSS 15. 0 FAFH#HATGE o0 b, i PRt
BIBAr i 22 (xxs ) Foom, Z2 21 (B BB LR AL IA

EIT LSRR P<0. 05 NESAH G55 L,
2 #R

2.1 HLF X505 i 5 A 2850 i s A Bt i 7K 7 4
Al

TSRS | BRI ZH B SBP A1 DBP A5 0F 3 %) B 20
K RETHE (P<0.01) ;28 HLF W =i S sl R 6%
FBIT 4 JE BB A RS =i DR R 9T 350 I R B
I AR, Foi HLEF 55 551 45t 40 F0 R 46 35 R 4 K B
SBP FI DBP 7K -5 A 8 40 4 i 35 A% ( P<0.01) .
W1,
2.2 HLF X} gm0 805 % K BRI Ang 11
IS Al

BT ZH K RUIMWE Ang 11 /KP4 1E 8 X TR 41
FTHE (P<0.01) ;22 HLF 1 B30 i s R 0% A4
I7 4 Ji I RE A A KRR AIK s B v P S8 1 e RS B
H Ang [ZK-, Horp HLF 5 750 i 21 R0 R 4635 R 20 1
7 Ang 17K P-4 B R 4 (g & AR (P <0.01) . I
%2,
2.3 HLF XJ @R M T 80m 1 K B CWI K2 MPI
A

FERIZ KL CWI L, MPI 45 1 H X & 21 35 & 3 T
11 (P<0.05) ;28 HLF (5 ) it 2 sl R A5 R 43R 9T 4
JEIRENS A 5 W A1 v 1 v R 9 B0 1 R B CWITL,
MPL K, 225 B G2 L (P<0.05) . WK 2,
2.4  HLF X} 05 i 1 A 80 15 K BRI 3 A I i
FE BRI

BEARIZH K B H TC TG \LDL-C 7 ft # 1F %
X} B2 i 2 TH iR T HDL-C ) (228 41K ( P<0.01) 5 5
BREALL P4 HLF Ao e 500 o 2 e R v R B 800 ol &
KEUMLHE TC, TG 7K FFEAK (P<0. 05 5 P<0.01);
HLF &7 24 LDL-C /K B F &% (P<0.01) .
HDL-C KT (P<0.05) , W& 3,

£ 1 HLF X B6 e 2 i 20w 1 K BT K B 8200 (245, mmHg)
SBP DBP
215 n
SEHT WS (JAYTHD) BITIE SCHRET RS (JRYTHED) BITIE
I B2 20 127.0£11.2 126.5+11.7 127.1£11.3 104.0£9.2 103.8+9.6 104.1+9.8
I 20 127.1£11.0 164.2+18.6°  163.4%19.1° 103.6+9.7 135.4£18.5° 135.1£17.9°
HLF {57 41 20 126.6+10.8 165.1+19.4*  157.4x18.7 103.5+9.6 134.8+18.2° 131.8+17.2
HLF A5 i 41 20 127.3+11.4 164.7+18.9*  142.6+17.5" 104.2+10.0 135.2+19.0° 123.5£16.1"
HLF &5 =41 20 127.011.1 163.8+19.2°  128.4%12.3¢ 103.8+9.9 135.4£18.7° 114.2%15.7¢
ARSI 20 127.2£11.3 164.519.1°  128.9%12.6¢ 103.7+9.8 134.9x18.5° 115.6£15.3°¢

. HIEH XA A, 2 P<0. 01 ; SHAH He A% ;P P<0. 05, °P<0. 01,
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Fz2 HLF XS IR T80 MR K BTG Ang 11 K- A CWI MPI (#5400 (x+s)

ZH 5 n Ang I (ng/L) CWI(% ) MPI( % )
T R ZH 20 200.4+22.8 0.25+0.04 64.3+4.8
FEAIZ 20 309.7+32.5" 0.34+0.05" 73.6+5.2°
HLF %57 & 20 20 291.2+27.9 0.32+0.07 71.1%5.7
HLF rhofl 20 20 247.1£26.0° 0.29+0. 05 69.0+6. 1
HLF 557 20 20 215.3+23.64 0.27+0.06° 65.4+5.3¢
R FA 20 226.5+22.7¢ 0.28+0. 04° 66.8+4.7°
T SIEH SR L, P<0. 05,7 P<0. 01 ; SHIRIL L AS < P<0.05,9P<0.01 ,
3 HLF X /=6 5 R T 350 I oK BRI RS H8 AR B2 A (£, mmol/LL)
21 5 n TC TG LDL-C HDL-C
NaGeapcEil 20 3.40+0.51 1.02+0.19 0.68=+0. 14 1.38+0.24
FRERIZ 20 4.62+0. 58" 1.54+0. 43" 1.06+0.27* 0.92+0.20*
HLF {57 £ 41 20 4.38+0.55 1.37+0.39 0.99+0.25 0.95+0.19
HLF 157 £ 24 20 4.13+0.47" 1.23+0.41" 0.91+0.22 1.06+0.21
HLF 57 k21 20 3.64£0.48° 1.14+0.37¢ 0.83+0.19° 1.19+0.23"
RACEFH 20 4.21+0.53 1.25+0.36" 0.97+0.24 1.12+0.20"
e SRR SR LAY, " P<0. 01 ; SRR %, P P<0. 05,°P<0. 01,
F 4 HLF X = e v i Som i R BRI o0 WUBEHE 2k 09 52 0 (x£s, U/L)
2H 5 n AST CPK LDH
1E X R ZH 20 307.1+69.0 529.6+105.2 610.0+148.7
R 2 20 559.8+126.5° 983. 1+224.8° 1108.6+217.3®
HLF %57 & 20 20 527.2+108.3 860.9+175.0 925.1+187.2
HLF H57) &: 20 20 487.6x98.2° 717.8+153.1" 897.3+179.6"
HLF 557 & 20 20 438.2+95.7° 638.2+135.7° 816.9+164.5"
RREAA 20 475.4292.5" 720.3+148.9" 935.0+174.8

T SIEHW SR e, P<0. 01 ; SHR A H A4S P P<0.05,°P<0.01,

265 HLF XJ i g 5T 800 15 5L O JILEH 2R rh BT SR AL B I P AT MDA & B 5200 (x£s)

ZH 5 n SOD( U/mg prot) GSH-Px( U/mg prot) CAT(U/mg prot) MDA ( nmol/mg prot)
1B X R 20 80.3+9.5 17.9+3.6 4.48+1.02 1.40+0.23
PRI 20 52.9+6.7° 11.322.4° 2.890. 84° 3.01+0.45°
HLF {5540 20 60.7+8. 1 12.42.6 3.20+0.95 2.86+0.37
HLF Hr il 52 20 68.2+8.4" 13.1+2.9 3.48+0.90" 2.48+0.26"
HLF 55 521 20 74.1+9.4¢ 14.2+2.8" 3.75+0.92° 1.65+0.23¢
R A A 20 55.9+6.7 12.5+2.4 2.910.88 2.83+0.38

. SIERSHRA A, *P<0. 01 ; SR H# > P<0.05,°P<0.01,

2.5 HLF X7 e 00 30 i i K B i e
TG T B 52

BEAYZH K BRI i 0 JULE ( AST ,CPK ,LDH ) ¥ 14
BEE H R R BE A (P<0.01) ;48 HLF &
R RICEFNAYT 4 AR AT 0% = B = 5
s i s K B AST , CPK 1% 7 ( P<0. 05 &
P<0.01) ;HLF H 5 75 5 20 K B LDH 376 P g 455 7
HIREAR (P<0.05) , WFEK 4,

2.6 HLF X e 5 07 80 i R R WL 2L
B A AL EE PEFD MDA & & 19540

EIEE X R b, A A 2 R RO LA 4
LA AL B (SOD . GSH-Px , CAT) 7if 11 ¥ | 2 [ A%
(P<0.01) MDA & i #F+ & (P<0.01) ; 4 HLF
o AERIRYT 4 JE S BEAE A R v e v R T S
T IR RO ILZH 21 b SOD K CAT 33 1 1 A AR
MDA & (P<0. 05 8% P<0.01) , Hrf HLF &5 &
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HAR BN b GSH-Px 15 PEER R 4 B 3 T
(P<0.05), W#s5,

3 it

KA Mg i #h KB 251 & BE R K SR AR =
L, R A IR 22, LR W e /K- 348 1, W 3 - il
Bk R RGIG SR Ang [T KETHE Y S8
AR AL 10 6 1l ) S T v B AR 3K AL B
L% TC TG, LDL-C 7KFF+ % I H. HDL-C &A%,
W25 A MLAE PR RS 407, I A5 RE B A RN EE A
AT B, O WV 38 ARy 388 in o B 672 fr i 2, 52 3K
O JIUBE A B, DAY 32— 28 o 38 v ot 1 B o0 i 3 I
KRR K R T

TR TR T B I AR i 35 LR K s T T
B, S35 H H 3E (reactive oxygen species, ROS) H
K=t 5 b b, 2 51 & )1z 0 Ak 3
SRR R BLO R G FERE " W
AT RN ROS B A B 1 B Ab T+ 3l 2 7 fir, o
SOD .GSH-Px ,CAT Xt ROS W7 bk & 4% %5 7 2 1) 4
PR 24 ROS 2 780 b4 25 o 40 e J i 1
JVERS (4 i 5 3k R0 A 5 407, R A g o SRk 28
) MDA 155 5t BB 0% ) 422 12 e S Ak 1 48 40 A
JENY L IER AR T, M P LEE AST . CPK
A LDH, 15 M EH K, 105240 WLAR B & AE S04k 0 3%
WG G O WUBE R S O LA B R A I, 3
A 1 375 H B R B AR, BT LA ML R AST ,CPK
LDH 7 4 7K 7 68 0% S0 sk H 52 e .0 WL 40 i 2 403
FEPE

HLF J2—2 B Z R A 92 16 1 G K 8% 5 i
FALEY O ARG R AR R AR R 5% Rk
HESEMETE 8 T i 5 (R 4 i i v i K FRUASE AR
HEFTIR ST & B, HLF f8 6% 43 250 B A% U 46 1 R4 5k
JE, BEARIME Ang 11 ZKF, BEAIR CWI AT MPL, 3755 1fiL
JIg (AR 1ML E 1 TC TG \LDL-C & 3 #2 % HDL-C
Bt AR Hoc ILES (AST , CPK \LDH ) 3% £,
PO LA 2L b 40 4 A6 i (SOD | GSH-Px | CAT) 1
PEIFFEAR MDA & &, #2755 HLF B FRAK = s 3k
JUT 340 ot K BRI e O AR A0 I A, AL AT
e HLF REA% A 25 A = N e 6 i 80 1 e K L
Ang /K 89 IMAR | 58 4 S Ak il I 1 00 i 4
PR3 %

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

£ % x W

Devaraj S, Siegel D, Jialal 1. Statin therapy in metabolic syndrome
and hypertension post-jupiter; what is the value of CRP[ J]. Curr
Atheroscler Rep,2011,13(1) :3142.
Soundararajan R,Pearce D, Hughey RP, et al. Role of epithelial
sodium channels and their regulators in hypertension[ J]. J Biol
Chem,2010,285(40) :30363-30369.
Sanders PW. Vascular consequences of dietary salt intake[ J].
Am ] Physiol Renal Physiol,2009,297(2) :237-243.
WA bR, ERE A5, (o S8R KBRS R I e R
T B CRFoE[ 1], 1 H25,2008,39(12) :1687-1690.
AR, XM, 2 PP A Lo I SRR R B LR i
BB R E R AL [J]. 2253 51 IR ,2012,28
(5) :64-66.
RLL R AE A5 S  AF . LR I T AN T 4 24 S AR R R B
SR AR BRI (D], T E AR 40, 2012,
32(5) :995-997.
Kobayashi R, Nagano M, Nakamura F, et al. Role of angiotensin
II in high fructose-induced left ventricular hypertrophy in rats
[J]. Hypertension,1993,21(6 pt 2) :1051-1055.
Xing SS, Tan HW, Bi XP, et al. Felodipine reduces cardiac
expression of IL-18 and perivascular fibrosis in fructose-fed rats
[J]. Mol Med,2008,14(7-8) :395402.
Leibowitz A, Schiffrin E L. Immune mechanisms in hypertension
[J]. Curr Hypertens Rep,2011,13(6) :465-472.
Bonora E. The metabolic syndrome and cardiovascular disease
[J]. Ann Med,2006,38(1) :64-80.
Han X, Zhang R, Anderson L, et al. Sexual dimorphism in rat
aortic endothelial function of streptozotocin-induced diabetes
possible involvement of superoxide and nitric oxide production
[J]. Eur J Pharmacol ,2014,723 :442-450.
Lartigue A, Burlat B, Coutard B, et al. The megavirus chilensis
Cu,Zn-superoxide dismutase ;the first viral structure of a typical
CCS-independent hyperstable dimeric enzyme[ J]. J Virol 2014,
2588(14) :254-261.
T B BR LT, A5 Z05 R X R B A O ki - -
TEVEBUO 0 OR 57 FE FH B ILRI B SR (7). PR 254, 2010, 8
(2):115-118.
XNFET7 s HOUM 4. /it SR A 250t B R (A ST
SAMIEHERIBDIFELT]. RIZEAE,2011,9(3) :173-175.
Tanaka M, Mokhtari GK, Terry RD, et al. Overexpression of
human copper/zinc superoxide dismutase ( SOD1) suppresses
ischemia-reperfusion injury and subsequent development of graft
coronary artery disease in murine cardiac grafts[ J]. Circulation,
2004,110(11) :200-206.

(kR B 2016-07-18)

(A3t . #DfE)



