=g 9kt 3 A (Korean J Nutr) 2010; 43(6): 561 ~569
DOI 10.4163/kjn.2010.43.6.561

= ol F]= 1= B olo] 3§ ol &yt
A2 18); 3AF A FAH A dudgt a9
R w5 A 2R FEA
st Adistst ARG It FREdTe Vs AFY

Antihypertensive Properties of Dried Radish
Leaves Powder in Spontaneously Hypertensive Rats*

Kim, Bo Ram' - Park, Ji Ho' - Kim, Sun-Hee' - Cho, Kang Jin®> - Chang, Moon-Jeong"

'Department of Food & Nutrition, Kookmin University, Seoul 136-702, Korea
Department of Functional Food & Nutrition Division, Rural National Academy of Agricultural Science,

Suwon 441-

707, Korea

ABSTRACT

The study aim was to investigate the antihypertensive effect after oral supplementation of dried radish leaves powder
(DRLP). Angiotensin-converting enzyme (ACE) activity was measured by spectrophotometric assay. The systolic blo-
od pressure (SBP) was measured in spontaneously hypertensive (SHR) and normotensive rats (Wistar) by the tail

cuff method after a 4-week diet with DRLP at the level of 2

.5% or 5%. The supplementation of DRLP decreased SBP

of SHR although the 5% supplementation level did not show any more pronounced effect than the 2.5% level did. The
decrease in the SBP observed for both 2.5% and 5% DRLP was accompanied by significant increases of the urinary Na
and K excretion. The DRLP supplementation showed a potent ACE-inhibitory activity in pulmonary tissue from both hy-
pertensive and normotensive rats. However, the DRLP supplementation did not affect the SBP in normotensive rats.
These results indicated that DRLP exerted an antihypertensive effect in SHR due to the decreased ACE activity and in-
creased urinary Na excretion. (Korean J Nutr 2010; 43(6): 561 ~569)
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Table 1. Composition of experimental diets (g/Kg diet)
. . Content
Ingredients (g/Kg diet) oo R -
Casein, high nitfrogen 140 140 140
Cornstarch 465.69 445.69 445.69
Dyetrose 155 155 155
Sucrose 100 100 100
Cellulose 50 50 50
7 -PGA 25 50
Butter oil 30 30 30
Cholesterol 0 0 0
Soybean oil 10 10 10
Mineral mix” 35 35 35
Vitamin mix” 10 10 10
Radish leaf powder
L-Cysteine 1.8 1.8 1.8
Choline bitartrate 2.5 2.5 2.5
Tetrabutyric acid 0.01 0.01 0.01
Total mass 1000 1000 1000

1) CC (control diet), RL (2.5% dried radish leaves powder), RH
(5% dried radish leaves powder)  2) Mineral mixture pro-
vides calcium carbonate, 12.5 g: sodium chloride, 2.59 g: po-
tassium citrate, 2.48 g: potassium phosphate, 6.86 g: potas-
sium sulfate, 1.63 g: magnesium oxide, 0.85 g:manganous car-
bonate 0.02 g: ferric citrate, 0.21 g: zinc carbonate, 0.06 g:
cupric carbonate, 0.01 g: potassium iodate, 0.00035 g: sodi-
um selenite, 0.00036 g: chromium potassium sulfate, 0.01 g: am-
monium paramolybdate, 0.0003 g: sodium meta-silicate, 0.05
g: libitiumchloride, 0.0006 g: boric acid, 0.003 g: sodium flouri-
de, 0.002 g: nickel carbonate, 0.001 g: ammonium vanadate,
0.0002 g: sucrose finely powdered, 7.73 g 3) Vitamin mixtu-
re provides thiamin HCI, 0.006 g: riboflavin, 0.006 g: pyridoxine
HCI, 0.007 g: nicotinic acid, 0.03 g: calcium pantothenate,
0.016 g: folic acid, 0.002 g: D-biotin, 0.0002 g: vitamin B12,
0.025 g: vitamin A palmitate, 0.008 g: DL-alpha tocopheryl ace-
tate, 0.15 g: vitamin D3 0.002 g: vitamin K, 0.00075 g: sucrose
finely ground, 9.75 g
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Table 2. The concentration of total flavonoids and total phenols

in dried radish leaves and various fruits (mg/100 @)
Total flavonoids  Total phenols
Sweet persimmon 11.94 10.89
Peeled sweet persimmon 13.53 15.70
Dried persimmon 29.96 22.11
Plum fruit 26.58 23.29
Cornus fruit 61.40 36.68
Radish leaf 100.80 52.48
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Table 3. Total food intake, initial body weight, body weight gain and food efficiency ratio (FER)

Group" Initial body weight (g) Body weight gain (g) Total food intake (g) FER
WCC 352.1 + 4.1% 83.6 + 4.1™ 658.1 = 22.1™ 0.12 = 0.01"™
WRL 367.7 = 3.9° 98.6 + 6.3 650.4 + 14.2 0.15 + 0.01
WRH 3439 +2.2° 83.6 = 5.9 682.6 + 30.3 0.12 + 0.03
scc 281.9 + 3.3° 69.3 + 6.8 6768 +11.1" 0.10 + 0.01"™

SRL 281.7 + 3.2° 78.6 + 5.4 679.1 = 8.0 0.12 +0.02
SRH 271.0 + 5.9 749 + 3.1% 6468 +11.2 0.11 +=0.02

1) Values are Means + SEM for 6 rats per group
cies as assessed by ANOVA test (p<0.05)

2) Values with different superscripts are significantly different in the same spe-

WCC: Wistar, control diet, WRL: Wistar, 2.5% dried radish leaves powder, WRH: Wistar, 5% dried radish leaves powder, SCC: SHR,
control diet, SRL: SHR, 2.5% dried radish leaves powder, SHR: SHR, 5% dried radish leaves powder

NS: Noft significant  *: p<0.05 vs Wistar counterpart

Table 4. Systolic blood pressure of experimental rats

Systolic blood pressure (mmHg)

Group”
1 wk 2st wk 3nd wk 4th wk

WCC 134.0 + 3.6”™ 134.1 7.3 160.3 + 14.1" 132.3 + 7.8
WRL 136.7 £ 7.5 1244+ 10 153.5 + 10.7 1413+ 25
WRH 136.7 = 2.1 129.1 = 10.3 157.4 = 5.0 136.0 = 6.3
scc 1822 + 5.7* 190.1 = 9.0* 191.6 = 10.8™* 187.5 + 5.6°
SRL 186.8 + 12.2° 178.8 + 7.1°* 208.4 + 3.7% 165.8 + 7.6
SRH 182.6 + 6.9* 174.4 + 8.3 186.0 + 3.8 163.6 + 3.3

1) Groups are same as in Table 3

2) Values are means = SEM for 6 rats per group

3) Values with dif-ferent superscripts are

significantly different in the same species as assessed by ANOVA test (p<0.05)

NS: Not significant  *: p <0.05 vs Wistar counterpart
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Table 5. Effect of dried radish leaves powder on ACE activities

Al WigkE Hol= A Folqdrh

Group” Pulmorary ﬁSSL.Je Kidney . Serum
(mU/mg protein) (mU/mg protein) (U/L)
WCC 501.6 + 45179 522 + 30" 99.2 + 6.3
WRL 480.3 * 49.5® 534+ 55 87.8 = 4.9
WRH 351.5 + 22.1° 47.6 + 56 99.8 + 4.1
Nee 703.1 + 29.2°* 70.9 + 48" 878 +3.4
SRL 671.5 * 66.4* 74.6 + 7.4% 89.2 + 2.4
SRH 481.4 + 38.8° 594+75 89.7 +0.8

1) Groups are same as in Table 3

2) Values are means = SEM for 6 rats per group

significantly different in the same species as assessed by ANOVA test (p <0.05)

NS: Not significant

x: p <0.05 vs Wistar counterpart

Table 6. Effect of radish leaf powder on GABA concentration in brain and serum

3) Values with different superscripts are

Group" Cerebe.llum Cereb.rum Brain s.fem Serum
(mg/g tissue) (mg/g tissue) (mg/g tissue) (pg/mL)
WCC 6.85 + 0.917" 413 +0.72" 507 +0.53% 99.2 + 63"
WRL 712 +1.7 5.40 + 0.31 6.20 + 0.35%° 87.8 + 4.9
WRH 8.11 &= 1.45 6.88. + 2.39 7.60 £ 1.93° 99.8 + 4.1
scc 627 081" 4.68 + 0.46" 5.45 +0.35™ 87.8 +3.4"
SRL 7.24+1.15 471 + 0.54 5.89 + 0.38 89.2 + 2.4
SRH 8.32 + 1.36 4.43 + 0.45 5.68 = 0.32 89.7 + 0.8

1) Groups are same as in Table 3

2) Values are means = SEM for 6 rats per group

significantly different in the same species as assessed by ANOVA test (p <0.05)

NS: Not significant

x: p <0.05 vs Wistar counterpart

3) Values with dif-ferent superscripts are
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Table 7. Effect of radish leaf powder on urine constituent

Group" Na (mM/24h) K (mM/24h)*
WCC 1.39 + 0.397% 3.29 + 0.90°
WRL 2.03 + 0.44% 438 +0.89°
WRH 3.07 +0.5¢° 475+ 1.28°
scC 1.71 £0.16" 3.83 +0.32°
SRL 2.04 + 0.32 4.54 + 0.35%®
SRH 2.29 +0.26 5.11 = 0.43°

1) Groups are same as in Table 3 2) Values are means + SEM
for 6 rats per group  3) Values with different superscripts are sig-
nificantly different in the same species as assessed by ANOVA
test (p<0.05)  NS: Noft significant
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