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Experimental Study on Antihypertensive Effects and Mechanisms of
Total Flavonoids of Flos Chrysanthemi on Spontaneous Hypertension Rats
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Abstract: To study the antihypertensive effects and mechanisms of total flavonoids of Flos Chrysanthemi ( TFFC) on
spontaneous hypertension rats (SHR). The SHR were randomized into 5 groups:model group, high-dose, middle-dose,
low-dose group of TFFC and enalapril group. Blood pressure and heart rate were measured by Non-Invasive Blood Pres-
sure Analyzer,the contents of plasma endothelin (ET) ,angiotensin [[ ( Ang Il ) , aldosterone (ALD) and plasma renin
activity (PRA) were determined by radio-immunity method. The results showed that TFFC can decrease blood pressure
(P<0.01) and heart rate (P <0.05) ,decrease the contents of plasma ET (P <0.05) ,Angll (P <0.01),ALD (P
<0.01) and PRA (P <0.01). The antihypertensive effect of TFFC was possibly caused by improving the endothelial

function and inhibiting the activity of renin-angiotensin-aldosterone system (RAAS).
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F1 HRBZEE 24 h SBP L ( x +s,n=10,mmHg)
Table 1 Changes of SBP after single administration within 24 h ( X+ s,n =10, mmHg)

217 SR 2T 45251 h 45252 h 4253 h %2h4 h 4258 h 25224 h
Group Before After 1 h After2 h After 3 h After 4 h After 8 h After 24 h
E#H 133.2 + 132.3 + 133.5 + 132.4 + 135.2 + 136.3 + 130.8 +
Nomal group 11.8" * 12.7" 14.4** 12.5° ¢ 10.7" * 12,17 10.4" *
ALY 188.3 + 190.7 + 193.1 190.3 + 187.6 + 191.4 190.6 +
Model group 11.2 15.6 10.5 8.8 12.3 11.2 9.7
AL F2H 190.2 + 180.6 + 171.4 = 160.7 + 150.3 + 155.8 + 168.3 +
Enalapril group 10. 4 12.7 9.2%% 10.4* *## 9.2% *## 10.9* *## 12.0* *##
A 192.4 + 182.7 + 177.6 = 167.3 = 163.4 + 172.7 + 176.9 +
High dose group 13.6 12.8 10.5** 10.0* *## g.0* *## 11.3** 9.5
R 190.6 + 183.1 180.5 170.8 160.2 + 166.4 + 172.7 +
Middle dose group 12.2 13.0 12.3 14.6* = #* 16.0* *## 13.6** 11.2*#
Vb il 192.4 + 187.6 + 182.3 = 177.3 = 170.4 + 177.2 = 182.3 +
Low dose group 10.7 13.2 9.6 1.2+* 10.1* *#*# 13.4** 10.3

TE: " FR SRR AR B, P <0.05 ;° * FoR GBI L R E P <0.01 R S ALK ER B P <0.05;" F RR 5%
T ILE 2 S  E P <0.01, T,
Note ;: Compare with model group, * P <0.05,* * P <0.01 ; Compare with before administration,*P <0.05,*# P <0.01. Same as below.

3.1.2  #ok##%J5 24 h 473K )& (DBP) #9 )4z WA DBP BRI, %24 h K424 K
SE2GRT s, G TR S S R b B DBP WK 45255 2 h (I9/KF- (P >0.05)
EAMEAIE)S 1 h DBP RIAAFEAE, 2 4 h k20 W2,
(P <0.05) , =21 e B Wb 9 A v i e 0, 5 4K
F2 HRZ5/524 h DBP IZK( x £s,n =10, mmHg)
Table 2 Changes of DBP after single administration within 24 h ( . s,n =10, mmHg)

2H 51 L5 2T 25251 h 2522 h 4523 h 25254 h 2528 h 42524 h
Group Before After 1 h After2 h After 3 h After 4 h After 8 h After 24 h
E# 93.82 + 93.2 + 91.3 + 95.2 + 90.6 + 92.4 + 93.5 +
Nomal group 7.3% " 8.0% * 10.2* * 11.3** 9.2" " 10.5% * 10.7**
FRTY 2 144.2 + 141.3 = 137.6 145.1 = 142.1 = 145.3 = 142.8 =
Model group 11.8 12.6 10.5 9.6 11.2 9.2 12.3
TR o 2 142.3 + 132.4 + 133.6 = 122.6 + 110.2 = 123.4 + 131.5 =
Enalapril group 13.7 11.5** 12.9 10,1 = ## 10.4* = ## 8.9 »## 10.8**
=ikl 143.4 + 138.3 = 140.2 = 132.5 + 126.7 + 133.6 = 135.1 =
High dose group 11.7 12.6 11.3 10.4*# 9.3% *## 1.2+* 12.9
abilh=eZ] 144.2 = 135.2 + 137.3 = 133.5 = 119.4 + 127.3 = 131.6 =
Middle dose group 10.6 12.8** 11.8 16.2*# 12.0% *## 12.5% *## 14.1**
R A 145.7 = 141.6 + 138.6 + 136.4 + 131.2 + 134.2 + 137.5 +
Low dose group 11.2 13.3 12.7 12.7 10.6*# 11.3** 10.4

3.1.3 3%k

J& 24 h s & (HR) #1biz

5 AR 25T LR, 45T M 46 5 B v R
R E S 2 h HR B REGES, 2 4 h A7 352

£3 HRABTEF24 hi0hZE(HR) BT ( x +s,n=10,b/min)
Table 3  Changes of HR after single administration within 24 h ( X+ s,n=10,b/min)

(P <0.05) % 24 h 45 45 2541 KB HR Z#i K 5
L2552 h BKF-(P>0.05) . W3,

2H 51 L5 2T 4251 h 252 h 4253 h 4254 h 4258 h 42524 h

Group Before After 1 h After2 h After 3 h After 4 h After 8 h After 24 h
EHEA 375.4 + 373.2 % 376.8 = 370.3 = 367.3 £ 372.5 £ 370.4 =
Nomal group 32.4" % 27.5** 33.8" * 34.5"* 26.4* % 22.7* 26.3" *
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FERIZH 442.3 + 422.7 + 433.4 = 436.7 + 427.9 = 443.8 + 429.3 +
Model group 31.6 36.8 27.5 30.2 31.5 33.7 37.2
AR 4 424.5 + 433.2 + 409.2 + 400.2 + 397.5 + 412.4 + 415.6 =
Enalapril group 29.8 27.6 31.7 35.6** 26.4** 26.97 33.7
[Eiilhee| 442.3 + 431.7 + 419.6 = 427.5 + 409.6 + 423.6 + 437.6 +
High dose group 30.6 29.1 27.9*% 39.2% 40.7+* 34.6" 39.2
ablh=eZ) 445.5 = 424.8 + 413.4 = 419.3 = 395.7 + 407.6 = 425.6 +
Middle dose group 24.4 30.2 25.8* 24, 7* 31.3*# 27.2% %% 32.8*
I 4 437.5 + 439.3 + 428.6 + 435.3 + 427.4 + 422.5 + 436.4 +
Low dose group 38.6 37.4 36.4 26.9 31.6 30.4" 37.2

3.2 EHRH 4 FMEMOEMELR
3.2.1 #H4eshh 4 B R (SBP) e b
YHEGHT, GBI R, IE R 4 SBP A7 I
Z5 (P <0.01) , HAZH R SBP Y0 i 3 25 55
e i )E, SR, & 4 2541 R B SBP 1Yy
AW R EFL(P <0.01) o Z55 GoR MR35 48 5 8 1
T4 ELEHRTEARESBP T ( v 5,0 =10, mmHg)

Table 4 Changes of SBP in successive administration for 4 weeks ( X+ s,n=10,mmHg)

HA R 2 AR TR SSCR G T v 70 L AR B 4, S A
ML ORI . 525 2500 HUH, & 45 20 4
KB SBP 22kt 35 55 AR Y 2 HE A 119 722 A S AT
—Ho (ESERIE], AR R B SBP HF AR E fE—
SEARF-. R4,

451 EEELi) 1M 2 M 3 %4
Group Before 1 week 2 weeks 3 weeks 4 weeks
2ty
B4 132.2+11.8" " 132.3+12.7" 132.5+14.4" 132.4+12.5" 133.2+10.7" "
Nomal group
-l
R 184.6 +11.4 190.4 +15.9 197.1 7.6 193.2 +9.8 192.5 +11.4
Model group
Ll
ﬁ@ngfﬁLﬂ 191.4 +9.7 156.8 +13.0* *## 152.6 +8.1* *## 150.7 +7.6* **# 150.3 +9.2* *##
Enalapril group
TR A
L 193.4£12.5 168.7£10.3" *""  163.2+9.8" *#¥  161.3x10.0° **"  160.4 8.0 """
High dose group
=4
. Al AL 191.3 £10.3 163.7 +10.7* *## 157.5 +13.4* *## 155.4 +12.1* *#*# 154.1+11.2% = #*#
Middle dose group
FlHE 4
I 192.4£16.0 172.6 £14.1° *#%  167.3=12.2" *#*  165.3x11.2" *#* 164.4£10.1* = *#

Low dose group

3.2.2 k4 7h 4 FATIKIE (DBP) 8 rkdk
LR, SRR AL LA, TR LR L DBP A1)

B A8 SV B g ) L R 2 K B DBP A 2

(P <0.01) , PR 4k El 2 R AL 5 5 2H K B DBP A

BEEF(P<0.01), HAL&H KR DBP L% BERM(P <0.05), 47253 )5, &4 254 KR

25 42y 1 )G, SEAIE LR HOIREFIZH MF DBP BRI A AR B E R (P <0.01) , PR35 1K &
K5 EEHEBZEAFDBP T ( x £s,n=10,mmHg)

Table 5 Changes of DBP in successive administration for 4 weeks ( . s,n =10, mmHg)

415 L 24T 81 %2 4 %3 %4
Group Before 1 week 2 weeks 3 weeks 4 weeks
1EH# £ Nomal group 93.6 £6.7" " 96.7 £8.2% " 95.1+6.3"" 92.3+7.9*" 97.6 +10.8* *
HETZH Model group 150.3 +9.3 145.3 +11.4 148.0 £13.0 149.7 8.6 150.8 £14.3
R IR F 20 enalapril group 150.5 8.0 116.6 7.4 " "% 118.9+6.8" "##  113.8 +12.4""*# 117.9+£10.9 " "##
= 2 High dose group 147.7 +15.6 131.2£10.4 “"#% 128.3+5.5 ""#% 132.7+7.9""**  126.6+11.5" "#¥
Hri# 4 Middle dose group 149.0 £6.4 129.5+9.1 " "** 1247 +14.2""** 125.9+10.3" "** 122.8+8.0" "**#
IR 4 Low dose group 148.3 £17.3 141.8 £12.0"* 137.6 £10.9 7# 129.6 £11.5" "## 130.4 +12.7 " "##
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Table 6 Changes of HR in successive administration for 4 weeks ( X+ s,n=10,b/min)

415 EEEAil 1A %2 4 %3 H %4

Group Before 1 week 2 weeks 3 weeks 4 weeks

1E %5 4 Nomal group 375.3 £34.4" 366.5 +40.7" 378.4+39.7" 359.3+42.6" 372.2 £27.97

FEFUZH Model group 410.2 +£41.3 415.4 £28.7 427.5 £36.7 409.2 +£40.7 417.0 £28.4

AR F2H enalapril group 413.5 £37.1 407.7 £32.8 411.2 +45.3 378.2 +30.6 " * 365.2 £40.7 °*
B High dose group 415.7 £29.3 419.6 £39.2 408.7 £42.9 393.7 +42.8 382.3+35.9 "
rh& 40 Middle dose group 409.5 £35.4 407.6 +29.2 415.5 +31.6 388.2 £47.3*# 381.3+39.2°%

MEFIE 4 Low dose group 421.0 £30.2 417.3 +48.2 422.7 +46.2 413.9 +29.7 395.6 +47. 8%

3.3 EHHRTHAERBMEFR ET, Ang [ ALD #0
PRA 7K FEHI LB

254 G, SRR e, 1B R AR R 2K
ET AngIl (ALD Fil PRA # i %MK (P <0.01) ;4K
TOIS AL ) ZEL RIS 4 A s B T b ) 2 K R S KT

ALD Fil PRA H i ZEFEAL (P <0.01) 3 P4 L B 8 T
o 751 AR 751 4 K LI b BT S BRI (P <
0.05) , 1fi3% o Ang Il L ALD F1 PRA #% i Z &K (P <
0.01), W7,

R HEEHBTE4BBMEH ET Ang ] (ALD 1 PRA K EHLLE( x £5,n=10)

Table 7 Comparison of the contents of plasma ET,Ang Il ,ALD and PRA in successive administration for 4 weeks ( X+ s, n=10)

205 Group ET (ng/L) Angll (ng/L) ALD (mg/L) PRA (ng/mL - h)
1E# 2H Nomal group 52.3+6.2%" 65.3+17.8* " 0.23+0.03** 1.02+0.14%*
BiAIZH Model group 90.4 £16.3 187.4 £62.5 0.34 £0.05 1.83+0.24

IRIABIEFIL enalapril group 66.4+11.3** 75.3+30.7" " 0.22+0.04** 1.12+0.31%*
{7 4 High dose group 78.6 £12.5" 85.7+26.3* " 0.24+0.05" " 1.30£0.29*~
320 Middle dose group 70.2+8.9%* 78.2+20.1%" 0.23+0.04" " 1.19+0.33"~
fiG5 54 Low dose group 82.7+19.2" 89.3+34.7%" 0.25+0.05*" 1.33+0.36" "

4 WS
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