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Study on the effect of Matricaria chamomilla extract on blood pressure in
treating NG-Nitro-L-arginine hypertension rats and its mechanism
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ABSTRACT: Objective To investigate the effect and mechanism of Matricaria chamomilla extract on blood
pressure in treating NG-Nitro-L-arginine hypertension rats. Methods Hypertensive rats were given
NG-Nitro-L-arginine(L-NNA) for 8 weeks to produce hypertensive model, The hypertensive rats were randomly
divided into groups:model group, low (62.5 mg/kg) , middle (125 mg/kg) and high (250 mg/kg) dose group of

Matricaria chamomilla extract; captopril (25 mg/kg); each group was given a continuous gavage for 8 weeks, and
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normal SD rats were used as normal control group, with 8 rats in each group. The arterial blood pressure was
measured once a week. After eight weeks of treatment, the content of angiotensin II (Ang II), angiotensin-(1-7)
(Ang-(1-7)), superoxide dismutase (SOD), cystatinC (CysC) and nitric oxide (NO) in blood was measured. The
changes of heart and kidney structure were observed by HE staining. Results Compared with before and after
treatment, the systolic blood pressure of middle and high dose group decreased (P<0.05); Compared with the model
group, the content of Angll in the high dose and captopril group were decreased (P<0.05); SOD increased
significantly (P<0.01); Cys-C content decreased (P<0.05); The content of Angl-7 in captopril group was significantly
increased (P<0.01); The content of NO in each group increased, but there was no statistical significance (P<0.05). HE
staining showed that the treatment group could alleviate the damage of heart and kidney. Conclusion Matricaria

chamomilla extract can reduce the blood pressure of hypertensive rats induced by L-NNA. It has a protective effect

on heart and renal, the antihypertensive mechanism of Matricaria chamomilla extract may be related to the decrease
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of Angll content and improve oxidative stress.
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Gede s WA B 2 —2 B - i A Bk 2K - R R G
(rennin-angiotensin-aldosterone system, RAAS)A] )i i ]
TR E S S i ER RS LR A
(Matricaria chamomilla), A2 EM-E4)E, FH AR SE
Wi WM RS 5, HA AR, BUA A
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2.1 2R WFIFEN

BP-100 A 4= A ghJo i K AL (Z= B3 BR 2 w));
Olympus Ti# 8 (H A Olympus J6:2# B 55 /A 7)); Thermo
Fisher multiskan FC B§#R{%(3€[E Thermo Scientific 22 ).

e TERS FHG R (98%, i PR A WL A B |));
RS (100 g, PELTRBAYRHEA R AR, R4
HEHI(12.5 mgx100 v, bR st EHIAHRAR); KERME
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(RERARAEYH R A A, —S A NO) A& . 4k
YIE AL EE(SOD)WST-1 74 2 1271 &5 (e s A B2 )
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222 KAMHEELH

40 FE I R R A O BURE AL 4 Sk v A SR L 4G
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AT Z 4] LG5 Ad P B0 5 22 5 22 43 (one-way analysis of
variance, One-Way ANOVA), Lk P<0.05 R Z=5%H il

3 HBR50H

3.1 GFHFREIR KR E R F20

IRITHTE MLEXS I, 724525 8 T Hs, MC-M 4 .
MC-H 21l CAP 4H AYUL4s [ (systolic blood pressure, SAP)

¥ BEREL, HERAGIHFEL(P<0.05), 1% 1.
3.2 FHFEREBWIXN KRIES Angl-7 F1 AnglIHY
A

#4525 8 )5, CON 45 MOD M LL, Angl-7 & &
& T MOD £H(P < 0.01), AnglI & &% T MOD 4 (P < 0.05).
HAx2H 5 MOD 4HAH,, CAP AHM K Angl-7 &2 EB%
FHHE(P<0.01), MC-H £H 1 CAP 41H) Angll# [ (P <
0.05), W% 2.

F 1 BEKRIATTHIEEE ERMEKERB( ;:ts,_n=8, mmHg)
Table 1 Change of blood pressure in different group ( xS, n=8, mmHg)

45 1K SAP &3k K DAP
20 51
IRIT R BITIE BITH BITIE
MOD 4{ 182.63+24.45 174.34+22.75 139.04+15.98 122.20+14.34
MC-L 41 169.13£22.91 180.68+24.11 123.13+£23.02 130.73+22.07
MC-M 4 177.73£27.14 161.32+£20.91* 120.89+13.16 112.13+17.38
MC-H 41 195.02+28.45 153.78+16.03* 139.41£19.26 120.70+11.98
CAP 41 182.00+25.02 157.99+£13.27* 130.88+22.43 115.32+9.69

H: VAITRTE IS, P < 0.05,

£2 REARME Angl-7 F1 Angll EEELE( xts, n=8)
Table 2 Content of angiotensin=(1-7) and angiotensin II in the
blood of different group of rats( x+s, n=8)

2051 Angl-7/(pg/mL) Angll/(pg/mL)
CON 4 702.95+118.21" 553.75+79.11"
MOD £ 548.70+103.63 674.25+92.95
MC-L 21 538.00+75.18 662.09+110.61

MC-M 4 539.72+70.90 651.73+63.40
MC-H 41 557.81+117.55 563.03+89.75"
CAP# 685.84+94.07" 556.65+106.24"

e SR A, P <0.05, P <0.01,

#3 RAARIMTE SOD, Csy-C f NO & ELELE( x&s, n=8)
Table 3 Content of superoxide dismutase, cystatin C and nitric
oxide levels in the blood of different group of rats( x£s, n=8)

45 SOD/(U/mL)  Csy-C/(ng/mL) NO/(umol/L)
CON 4 111.63+12.77 3.55+0.58" 19.99+2.99"
MOD 4 86.84+19.93 6.4+0.67 13.51+1.22
MC-L #41 91.01+11.89 5.38+1.20 17.37+2.43
MC-M 41 99.45+15.30 5.31+0.96 17.22+1.70
MC-H 4 108.65+17.34™ 3.89+0.89" 17.63+2.44
CAP 4] 118.22+13.64™ 3.87+0.71° 18.30+2.25

T SRR S, P < 0.05, P < 0.01,

33 FHFERWIXARILE SOD. Csy-C 1 NO
=ppAL)

ti5% 3 a1, CON Z4H5 MOD #HAltL, SOD #il NO
SHEET MOD #4(P<0.01, P<0.05), Cys-C &k T
MOD #{(P<0.05), H4x4Y5 MOD @Mk, MC-H 4A
CAP 41 SOD & W = (P < 0.01), Cys-C = FEAL(P
<0.05), HASH NO & —2i s, AEs#E X
(P> 0.05),
34 FHEFERBWINESMEXBROCRESZNE N

10x40 f5 55 F Mg, BE 1AL, CON 4.0 e
YETE T, O LA M B, Yy S], JCAN MR R, T
MOD A7 U ILEF4E A W2 | A 200 160 1) [B] Bt b 55 &
M4, 5 MOD 4, S8 2540.0 WA i £F 4 gy 35 5],
FEOUE W, B MC-L LA/ a] W58 400 LEF 4 HE 51 2L,
AT DT 4ERT 245 %, MC-H 201l CAP 4] —H 2 7A
K, U I 2 2 A X R LN B 5 R 0 ST e o
35 FHERBYINEMEKXRSREESZHNENE

10x40 5 & 55 F W, ME 2 Al L, CON 411 /hek
FVE/INER b Rz 20 HES K%, TCAm iR 2T Ak 4l 2
A GG, MOD 41 /INERZEAR, B /INE b R At v Fn 22
45, 5 MOD 4 H#, MC-L Al MC-M 21 70 & 475 ] D3R
WL AZESi 2040, MC-H 401 CAP 434 LR, $RVEH
SR I T RE A YA i I KRR A B A o
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A: A: MOD 4; B: CON 4H; C: CAP 4; D: MC-L 4H; E: MC-M 4; F: MC-H 4 ,
BT 2700 R RO LA LT 252 15 A2 K. (10<40)
Fig.1 Pathological changes in the morphology of cardiac muscle cells in different dose group of ratst (10x40)

A A: MOD 4H; B: CON 4H; C: CAP #; D: MC-L 4H; E: MC-M 41; F: MC-H % .
K2 & KRB IEAZUB SRR HAZ R (10%40)
Fig.2 Pathological changes in the morphology of renal in different dose group of rats (10x40)

4 HiR5iTie

E LR TS R e 5 RAAS RSN I S5k B &%)
A% . Angll  Angl-7 J& RAAS REHFMEZFS4rF, 1
HRIKRI(Angll)Je EEMRBOV BT, 1B T 324K, ik
el IR I e L S/ 4 20 (1WA o B KB
I R A E RS, Angl-7 HA &FIK I
L PRI R LS P9 B2, b L A U T R AT
P VO AnglUfie o 480 F SR TE AR, 1% A S Ak 1
B s R, SoD fE NIt Az —, B TR
Ry A 3, EE AL A A AN I E R,
RS, SOD WY WAL, AWFFR AT ST L-NNA 3
I AR, v SR 4 T A SR EOIG T, 4R

SR P A B U R ) R A R R A R Y
REAIG o T 2 42 EUY) i 771 Sk 4 R R AIK K BRUIML TS 1 ) Angll
ff ik, JHer SOD & d, 1 B JLRE AR A A i i i
AnglIfil SOD HIAS A %, HE Y KB v H 253
AN [7) 0] 2 REAS [) 98 otk 8 v I s oA B A o JUL A IR
(R A5, 100 IV T 4 42 SO e 0 o JTLRE A= HE AT /D
BREFAEACFE L, WU AR TR, PO WURNE 2 2L
S, X i He 5 | 0 LA B ZH S A HA— s i IR
PHYEM . Cys-C J& TPt 2B 1 B 0], HAE Sy —Fb
BRPE AR FUTE A R A N A 35k, DAE & SR AN A
Cys-C A S B B /NER S5 16 0, 224 B /N Bk 950 0 o ¥
CysC /KTt R, BT 5w i AR 561 — L A (NO)
SR ML F P B R DR, R R O B il A
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