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Effect of Certain Herb Extracts on Renal Funection and Na*-K*-ATPase
in Rabbit Kidney

LS. Kim, Y.H. Yeom, S.B. Lee, B.H. Cho and K.C, Cho

Department of Pharmacology, Catholic Medical College, Seoul, Korea

Phytolaccae Radix (PR), Brunella Herba (BH), Akebiae Lignum (AL) and Atractylis
Rhizoma (AR) are some of the diuretic agents used in Chinese medicine and folk remedy.
Water or methanol extracts of them (100mg/kg) were intravenously injected to rabbits in
order to re-evaluate the effects on renal function. PR water extract elicited moderate diuresis
while water extracts of BH, AL and methanol extract of AR had antidiuretic effects.
Influence of PR on renal hemodynamics and Na*-K*-ATPase activity in rabbit kidney were
observed in vivo and in vitro.

The results were as follows:

1) Clearances of inulin and p-aminohippuric acid increased significantly after 15 minutes
following the administration of PR water extract, but Na' reabsorption rate was not
changed.

2) The increase of Na*-K*-ATPase activity in renal cortex, outer and inner medulla was
observed at 15 minutes after PR water fraction was given intravenously, and the change
was most prominent in cortical area.

3) More than 50% of decrease in Na*-K*-ATPase activity in renal tissues was observed
with PR water fraction (1072g/ml) in vitro experiments. However, the inhibition of Na*-K*-
ATPase activity was reversed with lower concentrations (107*g/ml, 10~%g/ml) of PR water
fraction in outer and inner medullary zone.

These results suggest the diuretic effect of PR is due to improved renal hemodynamics,
and contradictory reults concerning Na*-K*-ATPase activity require further investigation.
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Table 1. Effect of several herb extracts on renal function in rabbits

Time (min) Drug Uvot (l/min) UnaV (#zEq/min) UiV (¢Eqg/min) UV (¢Eg/min)
Control PRWE 0.3240.08 44,83+5.16 6.98-1.12 58.12—4.44
BHWE 0.520.13 61.40-+-7.39 6.30-51.56 75.90--8.06
ALWE 0.19--0.04 30.09--4.54 6.73+1.65 33.26--1.42
ARME 0.33-:0.08 45.98+3.02 6.551.68 50.4%-2.20
0~15 PRWE 0.54+0.11* 56.36+4.82% 7.62-22.42 74,806, 82%
BHWE 0.320.10 46.75+3.82 8.10+=2.27 36.85=2.16
ALWE 0.13:40.03 17.64--2.24 4.830.89 20.1341.47
ARME 0.23-+0.09 33.18+3.35 5.13-21.40 34.60--2.96
15~30 PRWE 0.4840.08* 64.78+6.85%F 7.48=1.91 83.8016. 66%%*
BHWE 0.2140.04 33.55+1.91 7.30741.56 26.40--1.95
ALWE 0.10-+0.01 20.04--1.49 6.93-01.34 21.77-21.58
ARME 0.29--0.03 40.7822.98 7.68+1.99 44.90+4.35
30~45 PRWE 0.362:0.10 56,08 +3.75* 6.22:41.44 72,7635, 87%
BHWE 0.2240.04 32.00--1.84 7.05120.89 22.6511.27
ALWE 0.127:0.02 24.45+1.29 8.75+2.55 27.707-1,44
ARME 0.34+0.09 50.80=-5.56 8.43+1.97 53.56+3,99
45~60 PRWE 0.33+0.09 45.18+3.15 6.05+0.91 61.137:3,53
BHWE 0.36-50.01 24.45+-2.29 6.52+1.24 30.412-2,87
ALWE 0.11%0.01 19.41+1.25 6.903:0.94 21.45+1.99
ARME 0.283:0.05 38.47+1.46 7.03+1.31 44,632,758

Mean--8.E. *P<0.05, **P<0.01, **P<0.001

PRWE (Phytolaccae Radix Water Extract) 100 mg/kg IV (n=6)
BHWE (Brunella Herba Water Extract) 100mg/kg IV (n=4)

ALWE (Akebiae Lignum Water Extract) 100mg/kg IV (n=4)
ARME (Atractylis Rhizoma Methanol Extract) 100mg/kg IV (n=4)

n; number of rabbits
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Table 2. Effect of Phytolaccae Radix Water Extract on renal hemodynamics in rabbits

Time (min) Cin(ml/min) Cpag (ml/min) Na* reab. rate(%)

Control 12.68+2.84 28.58+4.77 97.84-+4.52
0~15 18.89-+3,48% 39.37-+5. 10* 98.521:7.63
15~30 16.25--3.09 32.59714,93 98.068.21
30~45 12.30+2.14 25.411+3.85 96.651-7.68
45~60 10.54-+2.31 24.18+1.46 95.82+5.34

Mean--S.E. *P<0.05
number of rabbits=6

Table 3. Effect of Phytolaccae Radix Water Fraction on Na*-K*-ATPase of rabbit kidney in vivo

Control (uMPi/mg protein/hr) PRWF (uMPi/mg protein/hr) PRWF (% change)

Cortex 40.09+5.28 73,487, 52%%F +83.29
Outer medulla 48.05+6.16 70.49-+6, 97*** +46.70
Inner medulla 25.66+3.50 29.93+2.85* +16.66

Mean--S.D. of 7 experiments, *P<0.05, ***P<0.001
PRWF (Phytolaccae Radix Water Fracton)

Table 4, Effect of Phytolaccae Radix Water Fraction on Na*-K*-ATPase of rabbit kidney in vitro

Control PRWF (g/ml) PRWF (g/ml)
1072 107* 1078 1072 1074 107

(#MPi/mg protein/hr) (% change)
Cortex 40.09+5.28 18.24—-2.53%**% 37.38-4.67 38.43+2.86 —54.50 ~—6.56 — 4.14
Outer medulla 48.05+6.16 23.90+3.07%** 48,39+45,13 55.301+6.85 —50.26 +7.17 +15.09
Inner medulla 25.66+3.50 12.67-£1.05%** 27,15+1.39 30.16+1.97* —50.62 +5.81 +17.54

Mean-+S.D. of 7 experiments, *P<0.05, ***P<0.001
PRWF (Phytolaccae Radix Water Fraction)
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