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Studies on the Diuretic Action of Oryeongsan and Kami-Oryeongsan

Sang-In Lex
School of Oriental Medicine, Kyung Hee University

In order to determine the effect of Oryeongsan reputed to have diuretic action since
Han Dynasty and possible synergetic action of Dianthi Semen, Polygonum avicularis
Herba, Kochiae Fructus and Akebiae Lignum, herbs with similar reputation, when added
to the above prescription, their decoction powders were solved into distilled water and
injected into rabbits through the ear vein. Upon the treatment, the excretion of sodium,
potassium and chloride ion together with urine volume was kinetically determined. At
the same time the clearance of plasma creatinine and sodium ion was determined and
the following results were obtained. Every experimental group demonstrated diuretic
action, though feable, of relatively long duration. The diuretic mechanism in the case
of Oryeongsan made up by mixing the seperate extracts of individual components and
Oryeongsan(A) plus Dianthi Semen was found to be inhibitory effect of renal tubular
reabsorption in contrast to the case of Oryeongsan(A) plus Polygonum avicularis Herba,
Kochiae Fructus or Akebiae Lignum in which case the diuretic mechanism was found to
be glomerular vascular dilatation. The urinary excretion of potassium ion was increased
in the case of Oryeongsan(A) plus Dianthi Semen, Kochiae Fructus of Akebiae Lignum
whereas in the other cases no similar change was registered. The diuretic action was
most remarkable in the case of Oryeongsan(A) plus Polygonum avicularis Herba followed
by Oryeongsan(A) plus Kochiae Fructus, Oryeongsan(A) plus Dianthi Semen, extract
mixture of individual component of Oryeongsan, Oryeongsan(A) and Oryeongsan(A)
plus Akebiae Lignum decreasing order. The duration of diuretic action was found to
be 90 minutes in the case of Oryeongsan and mixture of individual component of
Oryeongsan, and 60 minutes in the case of Oryeongsan(A) plus Dianthi Semen, Kochiae
Fructus or Akebiae Lignum in contrast to the case of Oryeongsan(A) plus Polygonum

avicularis Herba which lasted up to 120 minutes.
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Table 1. Effect of Oryeongsan(A) on urine flow and clearance of sodium chloride and creatinine in rabbits

Time Urine Flow UNa V UK. V UCLYV C Na CCl Cer
(min) (gl/min) (¢Eq/min) (¢Eq/min) (¢Eq/min) (#1/min) (gl/min)  (ml/min)
Control 5372 8.0t1.4 4.6+0.7 9.7+1.2 569 69+7  8.6%1.3
(100) (100) (100) 100) (100) (100> (100)
0-30 77114+ 16,652, 4%%%  4.8+0.7 12.0+1.2%  122416**% 9018 16.7::3.0%%
(145)» (208) (104) (124) (222) (130) (194)
30-60 7511%% 14.143.2%  4.3+0.8 12.342.0¢  100+24* 9619 17.63.0%*
: (142 175) (99 azn (216) (134) (205)
60-90 63:-5% 10.4%2.6 5.10.6 9.1+1.4 8118  70:£13 13.8:1.9%*
(118) (130) ain (94) (142) (101) (160)
90-120 61+15 7.9%2.1 4.1%1.0 7.6+1.2 58--17  59%11 12.9+2.8*
(114) (99) (88) (78) 104 (32) (152)

a: Meant+S.E. b: Percent change from control data.
*: Statistically significant compared with the control data.(¥*P<{0.05 **P<0.01 ***P< 0. 001)

U: Urine, V: Volume, C: Clearance.

U Na. V, UK. V and U CL V denote the excreted amounts of Na*, K* and Cl- in urine, respectively.
Cer, C Na and C Cl denote the plasma clearance of creatinine, Na* and Cl-, respectively.

Oryeongsan (A): Combination of Oryeongsan.
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Table II. Effect of Oryeongsan(B) on urine flow and cleatance of sodium chloride and creatinine in rabbits

UK V

UcCLvVv C Na cdcl Cer

Time Urine Flow UNa V

(min) (¢1/min) (4Eq/min) (#Eq/min) (¢Eq/min) (pl/min) (gl/min) (ml/min)

Control 32428 2.3%0.6 2.740.3 6.0%=1.2 165 24+4  12.6%2.2
(100) (100) (100) (100) (100) (100)

0-30 5 4k 5. §£2. 2% 1.940.3 6.1%1.3 40414 36+7  11.5%1.2
(180)® (250) (101) (250) (150) (92)

30-60 50-4* 5. 842, 5% 2.040.2 6.8%+2.2 4019 41+13  10.9%0.9
(155) (250) (113) (250) (168) (86)

60-90 404-3* 3.7+1.8* 2.640.5 4.1%1.1 26127 24+6  12.3+%1.7
(128) (160) (68) (162) (100) (98)

90-120 34+5 2.0%0.7 3.4+1.0 145 205  12.2+3.6
(106) (88) (57) (87 (84) (98)

a: Mean*+S.E. b: Percent change from Control data.

*: Statistically significant compared with control data. (*P<C0.05 ***P<0.001)

U: Urine, V: Volume, C: Clearance.

U Na. V, and U CL V denote the excreted amounts of Nat K* and Cl~ in urine respectively.
Cer, C Na and C Cl denote the plasma clearance of creatinine Na* and Cl~, respectively.

Oryeongsan(B): Each drug-combination of Oryeongsan.
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Table II1. Effect of Oryeongsan(A) plus Dianthi Semen on urine flow and cleatrance of sodium

chloride and creatinine in rabbits

Time Urin Flow UNa V UK. V UCLYV C Na ccCl Cer
(min) (ul/min) (¢Eq/min) (¢Eq/min)  (¢Eq/min) (@l/min) (pl/min) (/ml/min)
Control 47+7° 4.240.9 3.8+0.7 5.3+0.9 307 286 6.0%0.8
(100) (100) (100) (100) (100) (100) (160)
0-30 814-15* 8.4£0.9%*  5.140.7 8.0+1.8 677 - 42+11 6.4%3.1
(172)» {200) 139 (150) (224) (150) (107)
30-60 78+14% 8.9-1. H¥** 5.240.9%* 9.,4+3.7 63122 544256 6.1%+0.6
(166) (212) (137) (178) (210) (193) (101)
60-90 5011 3.941.1 4.5+1.4 2548 35410 4.0x+0.6
(106) (93) 118 (102) (83) (125) (67)
90-120 509 3.1+0.6 4.711.2 5.310.8 221t5 4.51+0.6
(106) 74 (124) (100) (74) (100) (75)

a: Mean®S.E. bh: Percent change from control data.
*: Statistically significant compared with contro! data. (*P<C0. 05 ¥**P<0.01 ***P< 0. 001)

U: Urine, V: Volume, C: Clearance.

U Na. V, UK. V and U Cl. V denote the excreted amounts of Na*, K+ and Cl~ in urine, respectively.
Ccr, C Na and C Cl denote the plasma clearance of creatinine, Na* and Cl~, respectively.

Oryeongsan(A): Combination of Oryeongsan.
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Table IV. Effect of Oryeongsan(A) plus Polygoni avicularis Herba on urine flow and
clearance of sodium chloride and creatinine in rabbits

Time

Urine Flow U Na. V UK. V UCLYV C Na cCl Cer
(min) (pl/min) (#Eq/min) (1Eq/min) (¢Eq/min)  (pl/min)  (pl/min) (ml/min)
Control 3622 2.9%0.4 4.0+0.4 5.340.8 24+3 39+7 12.34:1.6
(100) (100) (100) (100) (100) (100) (100)
0-30 70 6*F* 5.1£0. 7% 4.440.7 0,71, 1% 4247%  15036%¥¥16. 94:2. 1
(196) 74 11m (183) (175) (385) (124
30-60 60 ¥*F 4.9:£0. 8% 4.6+0.7 7.2+1.4 41-49% 102424 14.61%2.0
(166) (169) (115) (136) (171) (260) (119
60-90 474* 3.8+0.9 4.5%0.7 4.9+1.0 319 3611 12.242.0
(130) (131) (110) (93) (129) (92) (100)
90-120 3616 2.9:40.3 3.6+0.5 4.8+0.6 23+3 365 11.2%1.6
(100) (100) (50) (90) (98) (92) (92)

a: Mean+S.E. b: Percent change from control data.
*: Statistically significant compared with control data.(*P<C0.05 **P<0.01 ***<0.001)
U: Urine, V: Volume, C: Clearance.
U Na. V, UK. V and U Cl. V denote the excreted amounts of Na*, K* and Cl- in urine, respectively.
Cer, C Na and C Cl denote the plasma clearance of creatinine Na* and Cl-, respectively.

Oryeongsan(A): Combination of Oryeongsan.

Table V. Effect of Oryeongsan(A) plus Kochiae Fructus on urine flow and clearance
of sodium chloride and creatinine in rabbits

Time

Urine Flow UNa. V UK. V UCLYV C Na ccl Cer
(min) (¢1/min) (#Eq/min) (¢Eq/min) (¢Eq/min)  (gl/min)  (gl/min) (m!/min)
Control 37:k52 2.6+1.0 2.7+0.5 5.540.9 229 42+9 16.5+2.9
(100) (100) (100) (100) (100) (100) (100)
0-30 59k g 4.4%+1.8 4,340,555 11,01, 7F% 43417 68::10"*20.6£3.5
(160)® (169) (161) (200) (195) (162) (125)
30-60 68::13% 8.3H2. 7% 4.90.7F  15.32:3.2%F  8025%F 1074207423243, T
(184) (315) (180) (280) (365) (254) (140)
60-90 4316 5.1, 187 3.6:0.5%  8.8%1.3**  49:16%F 6317 18.2:42.6
(116) (196) (138 (158) (222) (150) (110)
90-120 397 3.9+0.5 3.3+0.6%  7.9%1.2% 3617  48%7 17.3+1.9
(106) (150) (146) (144) (164) (114) (104)

a: Mean®+S.E. b: Percent change from control data.
*: Statistically significant compared with control data.(*P<{0.05 **P<0. 01 ***P<0.001)
U: Urine, V: Volume, C: Clearance.
U Na. V, UK. V and U Cl. V denote the excreted amounts of Na*, K* and Cl~ in urine, respectively.
Ccr, C Na and C Cl denote the plasma clearance of creatinine Nat and Cl-, respectively.

Oryeongsan(A): Combination of Oryeongsan.
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Table VI. Effect of Oryeongsan(A) plus Akebiae Lignum on urine flow ,and ’clearance
of sodium chloride and creatinine in.rabbits

UCLV CNa CCl  Ce

Time - Urine Flow UNa. V UKV i
(min) (pl/min) (¢Eq/min) (#Eq/min) (pEq/min)  (pl/min) - (pl/min) (ml/min)
Control 4972 6.91+2.1 3.910.9 6.3%x1.9 5015 67£28 11:5+1.1
(100) (100) (100) (100) (100) (100) (100)
0-30 67 7* 8.2%2.3 5.410.9 7.4%12.3 61118 75127 14.6+1.8%
(136)® (118) (118) (117) (122) (112) (129)
30-60 70 8%* 10.843.0 5.610.6 12.0+4.9 80423 117153 13. Gil. 4
(143) (158) (144) (190) (160) a73) (119)
60-90 : 488 - 7.3%£1.9 3.9+0.5 7.9%2.2 55115 77+21 11.9+2.0
(99) (106) (100) (125) (119) 117) (104)
90-120 4447 4.5+t1.1 3.3£0.4 55.4%+1.3 338 51+9 10.1+1.4
(89) (65) (87) (86) (66) (76) (88)

a: Mean+S. E. b: Percent change from control ‘data.

*: Gtatistically significant compared with the control data.(*P<C0.05 **P<0.01)

U: Urine, V: Volume, C: Clearance. )
U Na. V, UK. V and U CL. V denote the excreted amounts of Na*, K* and Cl~ in urinie, respectively.
Ccr, C Na and C Cl denote the plasma clearance of creatinine Na* and Cl-, respectively.
Oryeongsan(A): Combination of Oryeongsan.

= BB B e = 5 Eo} ztr). (Table VI)

2) Na*, K+ & ClHEit@e| #8) : Natpiijt
B2 BuRBEE %5 ®instd 6054 RE
ol FiEelg o 2 3 F43] EAstd 905
ol & HENT BfEio]l BuslAL 12050 & B

Wglch ClbtE-S BukmR BigskA ®in
stehsl 6040l BEYE WinE Ve ey 2
& FA EAstd 9004 E  BRBEERT K
o2 ISt , 12059 & kSR BEE
o &4 B & 2k

B ARG 298 @ HEE Z3d Kbl
B2 RBEERR 605714 24 @inste A%
€ Xolort 05T H £ REKREN e e

3) Nat, CI- % creatinine [£5ZE2| #F) .
Natppas} ClERERE BKEREE Hiks
Binsta oy 6049 = FAC Bhnstd B&ES

Table VII. Fractional sodium excretion of each group in percent

Time(min) Group A Group B Group C Group D Group E Group F
Control 0.65+0. 15* 0.134:0.05 0.51%0.13 0.20%0.05 0.2310.08 0.43%0.13
0-30 ‘ 0.73%0.21 0.35%0.15 1.05+0.25 0.25+0.09 0.21%0.07 0.4220.13
30-60 0.6110.31 0.37+0.24 1.0320.27 0.28+0.12 0.2440.09 0.57%0.12
60-90 0.58+0.23 0.21%0.09 0.63+0.15 0.25240.10 0.2720.09 0.461+0.14
90-120 0.440.13 0.11+0.06 0.49+0.13 0.21%0.08 0.2240.09 0.33%0.08
a: Mean+S.E.

Group A: Combination of Oryeongsan.

Group B: Each drug-combination of Oryeongsan:

Group C: Oryeongsan(A) plus Dianthi Semen.

Group D: Oryeongsan(A) plus Polygoni avicularis Herba.
Group E: Oryeongsan(A) plus Kochiae Fructus.

.Group F: Oryeongsan(A) plus AkebiaeLignum.
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