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Effect and Mechanism of Low-Molecular-Weight
Citrus Pectin on Hypertension in SHR Rats
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Abstract ; This paper showed antihypertensive effect and mechanism of low molecuLar weight citrus pectin (LCP) in hy-
pertensive rats. Treatment with different doses,of LCP for 8 consecutive weeks, every two weeks non-invasive diagnosis of
spontaneously hypertensive rats ( SHR rats) blood pressure and heart rate were measured. After administration Serum
levels of angiotensin 1 ,¢alcitonin gene-related peptide and serum nitric oxide and nitric oxide synthase were detected.
The results showed that compared with the model control group, the systolic blood pressure of the high dose (30 mL/kg)
LCP group was:significantly decreased at 2 and 6 weeks (P <0.05) , After 4 weeks, the heart rate of rats in high dose
(30 mL7kg) and medium dose (20 mL/kg) LCP groups continued to decrease significantly (P <0.05). After adminis-
tration of high dose (30 mL/kg) LCP group,the serum level of angiotensin II was significantly decreased (P <0.01),
calcitonin gene related peptide (P <0.05) ,and nitric oxide significantly increased ( P <0.05) . Histopathological exam-
ination showed 'that each dose of LCP have no effect on rat liver and kidney. Studies have shown that LCP has a signifi-
cant-antihypertensive effect on essential hypertension ;the effect may be related to its lower serum angiotensin II, endo-
thelin -1, elevated serum calcitonin gene-related peptide, nitric oxide.
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Fig. 1  Effect of LCP on body weight of SHR rats
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Table 1  Effect of LCP on body weight of SHR rats

205 X KT Body weight(g)
Group Does ( mL/kg) " 0 Week 1 Weeks 2 Weeks 3 Weeks 4 Weeks
1E %t B8 Control - 6 234.3+13.5 284.2+11.1 342.5+9.9  365.3+9.4  400.5 +8.4
T %ot B Model Control - 6 280.3£12.7 290.3=+11.5 296.5+12.3 304.5+14.2 313.3217.4
EHlE H 30 6 271.2+8.8  280.3+6.9  285.5+8.8  295.8 +12.7 . 297/3 %10.0
s M 20 6 272.3+8.5  285.5+9.8  295.2+9.6  299.3 +11.3. /3070 +8.7
MEFIE L 13.3 6 270.5+8.7  280.7+16.5 287.0+12.5 290.5+12.8 296.5 +10.8

R M FREMERMESNEXREEGHM (0 = 6,725 )
Table 1 (Continued) Effect of LCP on body weight of SHR rats (n = 6, s )

a5 - kT (s) Body Weight

Group Does(mL/kg) " 5 Weeks 6 Weeks 7 Weeks 8 Weeks
TE% % Control - 6 421.812.6  428.3+26.5 7 413.0£42.8  402.7 £63.2
HERISTIR Model Control - 6 315.3£18.9%394.2£17.0  323.3:19.5  320.0:14.4
Al H 30 6 301.3 9.3 307.5 1257 306.8+15.8  313.7+15.6
Al M 20 6 30807 9.9 316.8 6.8 313.0£7.2 319.3 9.9
A L 13.3 6 306.3£10.7  307.7+17.6  310.5+12.8  319.213.5
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Fig. 2 Effect of different concentration on the systolic pressure of SHR rats
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®2 IHFRERMEEMSLEKXRKBEEGNEM(n = 6,x+5)

Table 2 Effect of different concentration on the systolic pressure of SHR rats(n = 6, x 5 )

i i‘i% . W45 H (mmHg) Systolic pressure
Group (ml/ke) 0 Week 2 Weeks 4 Weeks 6 Weeks 8 Weeks
1E# %t B8 Control - 6 135.7 £8.5 138.1 £8.9 150.5 £9.5 122.7 +16.4 148.7 £20.3
FREIIN} HE Model Control - 6 186.9 £8.2%# 207.8 +6.2%* 224.7 +9.4" 234 .8 +11.6"* 238.3 +9.0%
i H 30 6 193.8 8.5 200.2 £5.6 % 215.8+14.6  221.0+5.2% 226.7 +£13.9
HFiFlE M 20 6 195.2 +7.8 199.0 +10.6  216.2 +7.4 221.7+10.8  228.2+8.0
&+ L 13.3 6 191.8 £9.8 202.3 4.9 214.5 £8.1 231.5+£13.5 229.0 £35.6

P < 0.001 vs. IEF XTI, * P < 0.05 vs. BRI HE, t-test,
Note : Compared with control,™ P < 0.001, Compared with model, * P < 0.05, t-test.
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Fig. 3 Effect of different concentration on the diastolic pressure of SHR rats
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Table 3 Effect of different concentration on the diastolic pressure of SHR rats(n = 6, x' £ s )
27 5] i &7 5K (mmHg) Diastolie pressure
i Does n
Group (mL/kg) 0 Week 2 Weeks 4 Weeks 6 Weeks 8 Weeks
1EH X} B8 Control - 6 81.9 +21.5 91:5+8.6 1005 +23.8 99.3 +11.1 107.0 £15.5
RN R Model Control - 6 127.2 £ 11. 4™ 156.0 #12:2" 169.3 +12.3""* 177.7 +10.9"" 183.2 +18.7"
ERE H 30 6 132.9 £11. 1 149.9 +12.1 162.3 +£16.4 167.3 £15.6 176.8 £6.7
FiFE M 20 6 134.4 +18.8 150.4 +21.0 144.7 £28.8 155.2 +27.8 167.8 +35.2
{&#F+ L 13.3 6 136.6 +18.0 146.7+17.9 155.8 £27.8 174.3 £24.2 170.0 £30.4
P < 0.001 vs. IEHXTIE, t-test,,
Note : Compared with control,** P < 0.001 ,t-test.
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Fig. 4 Effect of different concentration on the arterial pressure of SHR rats
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Table 4  Effect of different concentration on the arterial pressure of SHR rats(n = 6, x £5 )
215 i SEX BNk (mmHg) Average of arterial pressure
- Does n
Group (mL/kg) 0 Week 2 Weeks 4 Weeks 6 Weeks 8 Weeks
TE % % B8 Control - 6 98.3+19.6 109.9 £5.7 119.7 £17.9 116.8 +£10. 1 127.3 £16.5
FEHL N HE Model Control - 6 157.2 7. 1% 177.4 £8.4" 198.0 +18. 8" 204.2 +20.9"* 219.5 +23. 0"
Rl H 30 6 158.5+£9.8 164.7 £16.1 188.7 £20.0 197.0 £15.7 214.7 £21.1
hislE M 20 6 159.9 £13.3 174.8 £17.5 176.8 £23.3 191.8 £12.3 208.3 +12.8
G55 L 13.3 6 159.9 £6.0 172.4 7.9 179.2 £21.4  209.3+15.4 218.8 +14.4
# P < 0.001 vs. IE % X IR ,t-test,
Note : Compared with control ## P < 0.001 ,z-test.
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Fig. 5 Effect of different concentration on the heart rate of SHR rats
x5 IMTFREBHMEEZEBMEXRBRORMFIET(n=6,x +s)
Table 5 Effect-of different concentration on the heart rate of SHR rats(n =6, x +s )
i L% Heart rate
215 ;I)oes n (times/min )
Group (l/kg)
0 Week 2 Weeks 4 Weeks 6 Weeks 8 Weeks
TE % iR Control - 6 395.4 £29.4  392.6 +£30.3 398.5+40.4 406.2 +39.7 406.3 £59.1
F RIS B Model Control - 6 450.5 +19.2% 438.1 +31.8% 450.8 £30.9* 464.7 +32.7* 467.8 +25.7*
ERE H 30 6 430.9 £30.5 400.7 +£40.0 391.5£27.0" *388.5+34.2" “402.7 +21.0* *
)M 20 6 435.7 +18.4  439.3 +46.5 402.0 £34.0* 395.7 +54.0" 393.7+£62.4"
K7+ L 13.3 6 426.0 £31.1 424.1 £35.1 405.2 £42.4  415.0 £45.1 426.5 +40.7

" P< 0,05, P < 0.00 vs. IEHXIE, P < 0.05,"* P < 0.01 vs. #FETIXT I t-test,
Note ¢ Compared with control, * P < 0.05,* P < 0.01,Compared with model, * P < 0.05,** P < 0.01 ,s-test.
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Fig. 6 Effect of LCP on Serum Angiotensin ][ and Calcitonin Gene-relatedPeptide in SHR-Rats. A ; Serum Angiotensin [[ B Calcito-

nin Gene-related Peptide
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Table 6  Effect of LCP on Serum Angiotensin Il and Calcitonin Gene-related Peptide in SHR Rats. (n =6, X % )

. A A sk E 1 A5 2R L PR AH G K
A5 Does n Angiotensin [[ Calcitonin Gene-related Peptide
Group ;i
(mL/kg)
(ng/L) (pg/L)
IE# % HR Control p 6 261.3+7.6 477.5 £29.7
FELAY N B Model Control L 6 306.0 +£31.0" 398.6 +22.5%*
EAlE H 30 6 223.6 £38.7* * 445.3 +19.7* *
R M 20 6 275.9 £28.9 424.7 £27.5
K& L 13.3 6 272.3 +36.6 403.9 +11.2

" P < 0.01,%P < 0.001 vs.JEHXIE, " * P < 0.01 vs. BEEIXIIE, t-test,
Note ; Compared with control,* P_< 0.01,Compared with model, * * P < 0.01,-test.
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Table 7 Effect of LCP on Serum Endothelin-1, Nitric Oxide and Nitric Oxide Synthase in SHR Rats

13 it . Pt R AL A
Group (mL/kg) Serum endothelin-1 Nitric oxide Nitric oxide synthase
E# %T 18 Control - 6 28.76 £4.09 1.39 £0.33 13.50 +0. 80
75 %] B8 Model Control - 6 35.60 +5.04% 0795 +£0.20* 12.58 +0.35*
Bl H 30 6 31.38 £3.89 1.39 £0.28 * 13.07 +1.63
R M 20 6 31.31 £1.05 1.32'20.41 12.79 £0.68
& L 13.3 6 32.50 +5.03 1.10 £0.54 12.29 +0.51

WP < 0.05vs. IEFXIR, " P < 0.05 vs. BRI IR i-test

Note ; Compared with control,* P < 0.05, Compared with model, * P < 0. 05, s-test.
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Fig. 8 Effect of LCP on Pathology of Liver (left) and Kidney Tissues (right) in SHR Rats
T A IER XTI BRI IR C /N TR R 30 mlv/kg D o/IVRFAREE T 20 mlv/kg B/ 2R AR & 13.3 ml/kg

NotesA :control  B:control. C:LCP high does(30 mL/kg)
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