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A Study on the Diuretic Action of Sigesbeckiae Herba
Ethanol Extract in Dogs
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(Received May 15, 1980)

A study on the diuvetic action of Siegesbeckiae bLerba in dogs was made using
a clearance technique with ethanol extract.

Siegesbeckiae herba ethano! extract (SGEE) administered intravenously in
doses 6.0 and 60.0mg/kg e licited diuresis and an increase in sodium and potass-
ium excretion, and it simultaneously produced a decrease in the reabsorption
rate of sodium and potassium in renal tubules. Neither renal plasma flow nor
glomerular filtration rate changed significantly. SGEE, when infused directly
into a renal artery in doses of 0.5 and 1.5mg/kg min, exhibited identical results
to the intravenous responses confined only to the infused kidney.

The above observations lead to the suggestion that SGEE elicits diuresis in

dogs by decreasing the reabsorption rates of sodium and potassium in renal tubles.
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REHRH —FRE Al 25T S e BKE Ste] water bath f:o] A 99. 0% 9 alcohol(ethyl
alcohol) 2 647 744 0 = SEMMHT F o3} $ET A3 A = BEK Bel 8.3%00
| F5l = extractE dgrh. o] E 0.9% salined] &3, o33k T A3t

BMRHE BRI BE 11.0~16.0kge] HHERS A3t or Ae ERIHTE =
HEEAR) E¢ HER =5 4.

#iBs+ pentobarbital sodiumg 30mg/kg, WWHRES (1.V.)=R stgon NEd o
2k B RS ac. BiEE e BYEEEd BEd %, PRe folstd s ey
endotracheal tubed Fifiol do] EEst o AUy HAKES ki A= HEASHA.

R #ERSl 79+ wgel Foley’s catheter® ¥la, #Rd Avdv EFUIHRE HIR
o} AR polyethylenest& mA st BRI At —BBIk EHS A=
A4E A9 MRS A$AY A5 G2 Bz BE LS G A, @KL s flank
incision® 2 BHKS =&AA #GRoz TH7 7Lzt polyetylenest-& Harvard infus-
ion pump® 3743t 23 gauge FA3A o7 ZEH|Ee] 18ml/hre] £x 2 0.9% salineg HA
e FAR o] we ] EF st o mitste Y BES A

ClearanceH-2 —E3t Iiirps ol —Bo] FES =S PEIES HAT # T olo] K
o WiAdse B9F A9 EAGCd HoeY mpesgs —EsA MRS stdor &
clearanceffie] wpifel] BrEjfkel ©i=l 4] EEste heparindl oz AHF A& Fsto] B
iMste SEN A SHEstY R @A Sl A gsh

Creatinine-2 Phillipse] J3:5°2, p-aminohippurice acid (PAH)¥E Smith 592 Jjg:d]
wgton. Na* 9l K*& flame photometry= 4 &7 319},
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UYL S HERB—Siegesbeckiae herba(s] d) ethanol extract (SGEE)E- 0.9% salined]
SAAA A Ao FESD-E o 6.0mg/kga A3e] RE|N Bgol vebten 21l
T BlAE RE BB #LE BET 4+ 9515, SGEEE ®EHRESA old Al
e REX BindS BEstgd. Table 12 SGEES A9 AAr] 5o vlxls B2 8
223k RFEA0QL 7 flol ok, wlx RES ww BHEE 2.20, 2.25ml/mind] A SGEE 6.0mg/kg
1.V.74 % 2.70ml/min® F7}s5te] 2fi%qk x4 7]+ SGEE 20.0mg/kg I1.V.&
B #ERT R, oA REL 3.402F 3.25ml/min® #EmE gtk v Yol SGEE 60.0
mg/kg T.V.dlAE o @& REEMELS BEDT & gt olde 43759 s
B AFAl o] 3}g§(Cer)-& xx 50.9 2 49, 7ml/mino] 4] SGEE 6.0mg/kg 1.V.= 50.1
3 50.8ml/ming o] ojwl #(LE BEFT & Alon 60.0mg/kg 1. V.= BE ByHE]
= el R #MEE BEY & 99 =v A2 FUPADE 239 a9 fHiFe]
YEEE ¥ e #be ggou Reh Nat 9 K*9] s A=k (Naeser 2 Kexer) & REIR
el Hepiste @SS & & Asieh ol wheh BHRE A Natsh K A F4¢
(Rve ¥ RO)L ZaH94¢ 44 #RT & 9. A wapd Natel A=k gz3)
346.0 9 361.0¢Eq/mins] 4 SGEE 60.0mg/kg# ko] &= 602.8, 546.0 = 577.6uEq/minz
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Table I —Protocol of a' Representative Experlment Showing the Effect of Szegesbeckzae
herba Ethanol Extract on the Renal Function of the Dog

Time Vol Ccr CPAH Nagser Rna Kexer Rk
(min) - (ml/min) (ml/min) (#Eq/min) (%) (#Eq/min) (%)
0—10" 2.20 50.9 101.7 346.0 95.3 33.6 84.1
10—20" 2.25 49.7 99.3 361.3 95.2 35.3 84.2
Siegesbeckiae herba ethanol extract, 6.0mg/kg, I.V.
20—307 2.70 50.1 105.2 426.6 94.3 37.8 83.2
30—40/ 2.70 50.8 100.2 405.0 94.7 37.8 83.5
Siegesbeckiae herba ethanol extract, 20.0mg/kg, I.V.
4050 3.40 52.1 100.4 482.8 94.0 40.8 82.8
50—60" 3.25 51.3 98.2 448.5 94.2 39.0 83.2
Siegesbeckiae herba ethanol extract, 60.0mg/kg, 1.V.
60—70" 4.40 53.2 99.1 602.8 92.6 57.2 76.6
70—80" 3.90 50.7 94.7 546.0 92.8 50.7 77.8
80—90/ 3.80 51.6 95.5 577.6 92.5 49.4 78.7

Abbreviations: vol. is urine flow, Cc and Cpgm are clearances of creatinine glomerular
filtration rate and of PAH renal plasma flow, Nagy., and Kyxer are amounts of sodium and
potassium excreted in urine. Ry, and Rk are fractions of readsorbed sodium and potassium
which are filtrated (from exp. 147).

Female dog, 12.0kg, fasted over night.

8.50", Anesthesia with pentobarbital sodium, 30mg/kg, I.V.

9.10’, Infusion into a proleg vein of 0.9% saline with a speed 9ml/min. Both ureters

catheterized and a femoral artery cannulated.

10.50’, Prime injection of 600mg creatinine and 72mg PAH, the infusion changed with a

solution containing 2.4g creatinine, 330mg PAH and 9g NaCl in a liter with speed
5ml/min. 11.30’, Collection of urine began.

F7HEe whet AEFSEEE 95.3 9 95.2%9) W= A 92.6~92.5% = SglT. Kre WA
2} 2 33.6pEg/mind] A 57.2¢Eq/min7tA] g3 A F45Eo 84. 1% A 76.6%72 2 WA
B et
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Table | —Effect of Siegesbeckise Herba Ethanol Extract (5.0mg/kg, I.V.) on the Renal
Function of the Dog

Vol Cer Cpan Nagzer Rng Kexer Rk
. (ml/min) (ml/min) (#Eq/min) (%) (#Ep/min) (%)
before 2.23 50.4 99.3 353,7 95.1 34.5 84.2_
after 2701047 5o gt0.1 1435489 JT5 e+62.1 g 5—0.6  3r7g+ 2.8 gy7y—0.8
before 2.75 82.1 156.1 588.0 95.2 78.4 77.9
after 2031018 g5 ot 0.1 547 g =17  gog gHll8 g5 (=0.2 ggig+ 7.2 7g7g—1.0

before 0.51, 4 34.5 63.7 273.0 98.8 16.3 86.5
after 0.70T0 19 305=4.2  gylgH 1.0 359" F+116.0 gg'3=0.5  jg'g+ 2.3 gg73=0.1

before 1.70 46.2 122.7 337.7 95.1 40.8 80.3
+0.10 48 7125 ~6.6 355.5117.8 95.1+0.0 43.2F 2.4 80.3+0'0

after 1.80 116.1

before 1.10 51.5 101.3 472.0 o o 93.9 27.5 88.1
after 1204010 55 3436 yo, k3.1 555 0+80.0 g373-0.6  597g+ 2.1 gg73+0.0
before 1.70 2.3 110.9 459.0 92.8 52.6 72.4
after 5.08F0-38 43 g+1.5 1571798 514 o550 57906 I3 H+12T ggig—5.5
Mean 0.24 0.60 ~1.68 57.12 —0.42 4.83 —1.23
S.E. 40,06 111 +2.25 +15.94 +0.10 +1.77  £0.87
P. <0.02 ns ns <0.02 <0.01 <0.05 ns

“Before” values represent the average of two or three collection periods immeciately prior
to extract, “after” values the average of two or three collection periods during maximum
response to the extract and their differences are shown.

ns, non—significant. Other abbreviations are as shown in table [.

WA RES ¥ o xx 100£19.9(mean+S.E) %o #sle SGEE 6.0, 20.0 = 60mg/
kgl.V.d ksl 113.8+20.96, 134. +24.55 & 156.9428.74% = HinstRq i o]o =et
60mg/kegol A WA ek 163.7+14.68% 2 =glon] K*e] al ek 162,3+£37.07% =2 3715
o REMMAEN dds] FAT HE2 3194 BE & 99

—ABBRARKERRE A o RE HERERZE BAREAAY Nav o Kre] HRik
Ze] el g FRep Na* wl K*ol wld=rs] Mgpnet o o Rikel #md & BT 4 3
ek, 2 o]k e Blgo] Aol I HENA AU 284 o RREDES
B 2RI fERIQLZLE WEsy] S1stel SGEES] —EEE e Rl BHMR sty
vebd #5RE SGEES A oo RO (A BmWigest(bel » w Bigsisld.

Fig. 2& —IB Bk SGEEE HAY TR+ & flo=h

714 ERE BERES 715 8T Jehd Aolx BiRe HEEY Jv #LE Hrd
Aol =

A RES #EE »dd 105R1& 1z T HWEER 2% SGEE 0.5mg/kg/minz $
HatgS o ERED RES FalsA #arg ot HEH REL A B 2%l o
ol7} SGEE 1.5mg/kg/min| A& ol % AAT REGMHALE BAFA. 5. 0mg/kg/min
AAE o % Bmstdch. o« HET REE Ehstdss & & Ak RES #ihd =
2t #LE vEbd A2 SGEE 0.5mg/kg/min. 1.5mg/kg/mind A& EHRE [Rsle] Na*
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Table I —Effect of Siegesbeckiae Herba Ethanol E

Function of Dog

xtract (20.0mg/kg T.V.) o the Renal

Vol Cer Cra Naexcr. RNa Kexcr . Rk

(ml/min) (mi/min) (#Eq/min) (%) (#Eq/min) (%)
before 2.23 5.4 92.3 353.7 9%.1 345, -, 84.2_
after 3.33F110 557y +2.0 go73+ 0.0 4arr7+112.0 g4 —1.0 3979+ 5.4 gyry-1.1
before 2.75 82.1 156. 1 588. 0 95.2_ 78.4 77.9
af ter 3.9870.53 379+ 0.1 j5675+ 0.4 779 (+124.0 g375-0.9 15579 +22.4 79°5=5.1
before 0.51 34.5 63.7 273.0 98.8_ 16.3 86.5
after 0.8570:3% 337312 g77gt 3.9 157 +242.5 gg7(=0.8 5 3t 5.0 g5 5—0.7
bafore 1.70 46.2 122.7 337.7 95.1 40.8 80.3_
aftor 2.00F10:30 4o 6H3.3 g5+ 1.8 yi5ioh 773 94107 goiph 9.2 gpl6—2.7
before 1.10 51.5 101.3 473.0 93.9 27.5 88.1_
after 1.40T0:30 5375+1.7 "9 "5—10.1 5oy g +116.0 g5'7—1.2  577g+10.4 g4 9—3.9
before 1.70 4.3 110.9 459.0 92.8 52.6 72.4
after 2.5510:85 49 5+6.9 1777 5F 0.3 5997 1140.0 gy79—0.9 5 3+27.7 g3 ,—8.7
Mean 0.57 213 —0.62 135.30 ~0.92 13.35 —3.76
S.E. +0.14 115 £2.00 23,04 40,07 +3.86 ~1.21
P. <0.01 ns ns <0.01 <0.001  <0.02 <0.05
Abbreviations are as shown in table J.
Table N —Effect of Siegedzckiae H::01 Echanol Extract(60.0mg/kgl. V.) on the Renal

Function of Dog

Vol Cer X CPAH Naexcr RNa Kexcr Rk

(ml/min)  (ml/min) (#Eq/min) (%) (¢Eq/min) (%)
before 2.23 50. 4 99.3 353,7 95.1 34.5 84.2
after £.15T 192 5oi5+0.1 gylg— Ted 57pr 2207 g5'g—2.4 5t 0419.5 o= 7.0
before 2.75 82.1 155.1 538.0 95.2 8.4, . T7.9
after 565709 grst2.4 J50.F 3.8 7457 gH157.8 g 711 130" (+51.6 g5tg—~12.1
before 0.51 34.5 .. . 63.7 273.0 , . 93.8 16.3 86.5
after 1307079 367g+2.3  g5iot L5 gy5(+569.0 g77(—1.8 5g"g+13.6 g5~ 4.5
before 170, » = 46.2 1227, , = 337.7 9.1 40.8 80.3
after 2.3010-6  50.0%3.8 570t 45 yy5io 1079 gyt o= Ll goa 9.7 gpE— 2.7
befor 110, ~o 515 101.3 .. o 473.0 93.9 27.5 88.1
after 1.63F10-33 50 5-1.0 g9 g—11.7 5o7'5+324.5 g4 =3.9 'g+17.3 g7' 1~ 7.0
before 1.70 42.3 110.9 459.0 92.8 52.6 . ., . 72.4
after 2.70T10 g7l FEE [p5iat 44 g5y g 2018 gy g—2.2 ggtabddil 5o —18.0
Mean 0.95 2.07 —0.82 178.27 ~2.08 95.97  —8.55
S.E. +0.21 +0.90 +2.85 +-38.23 2043 +7.12 43.73
P. <0.01 ns ns <0.01 <0.01  <0.02  <0.02

Abbreviations as shown in table 1.
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Figure 2—Effect of Siegesbeckiae Herba
ethanol extract infused into a
renal artery on the various para-
meters of renal function in- dog.

Figure 1—Effect of Siegesbeckiae Herba
ethanol extract on the various
paramelers of renal function in
dog. Mean and S.E. from 6 expe-

riments are given. Control values
were caculated at 100, and percent
changes after the extract (6,20

Solid lines represent the infused
kidney, broken lines the control
side.

and 60mg/kg) were depicted(Data
from table I, I, V).

9 Ko v Ad=fe] T3 ahA @instg ok 5.0mg/kg/mindl A WA e FAe] WA
7t Aol vElskeh. ol SGEE2] ofo] @inel whet HRFA {EMstz ¢ SGEEZL
HEE BlkANEE fAS S debd BR2 A4 2l ATA dabgelt ARFF
A e o= Bl A FEHEL BMLE BET 5 A0

o]& SGEEY] FRfEMel ARKMES B Aol ohi=l B ¥ EEMEMA KIS
e Aol

: £ 7
579 ethanol extract(SGEE) & A o] Aol #8astee o ARG fEHsddon
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ol A7 % ghbe Rep Na* ul K*9) Biltio] Minstgon o]o ozl Nat 2 K+ ¥
PE ] ZhaE JERH ot AbTE| o Shgelvt A-Fukel v AR Bt dslth

—E Bkl SGEEE HAsIH S = SGEEA & (0.5~1.5mg/kg/min) A& HAB
fRate] IKEEme o ol Na*t &l K*o] wj A 3718 7FA ghot K& (5. Omg/kg/min) o] A+
PRl chge]l R 5l Nat* ul K+o HEiEmE ek gl ol ’

BlES =2 nol SGEEE A FIRECZ fERSHH ol & AlAWel 4 Nat gl Ko
FHRYEnHE-] 7o se Aoz Bk :

BWEEENe 2 FIREAS dod & v Bl #bE 114 hemodynamic state
o Bt Bl ATl o] Bhgel ) Bifupi el el kst 2 991 hemodynamic states] #4k
slo] BHIREA A BRES BERKAEC Kte A Bl ol F MEAS e A 5
£ 5 4 9=

A A= Al AL oxytocin®®o] ) BERe] EE: acetylcholine® ! g 5 s &-af
ehte Aoz o)zl 49 BlmEs ®inet U’% Fo] AbvA o ghgo] Frbstd HIRE
A9 Na* g K*o] BEl W% BES vz gx —EstA EER o] {FHITI
sto] & BAIRE Sl Nat =l K*el w-stel i@l W}E} Repo] ks = Nat 5l Kre] Fol &
natAl = AL o]l whel RES] Minst sl

A9 A Ko FREAA & 5 d' AReln RAREN A A HEEFEx 8l
T ExPe A x BER sl o, ez AFAd A ofxs BER(primary urine)
= BHREAA 99%7F Bt o7l & aldosterones} vasopressine] e stAl =
v Henle’s loop =38 #ZEek &S 3w, A Henle’s loope UxHlo2A HEKBIESR
(counter current multiplier system) % st BRS HRM MHEA AR WL fF
FstA ", ook 2o FHRMI A —ivtel et #flstd  Natel Hfi@ine] kst
KE®RMB ] ehdeh

A ASE gAY oxytocin®o] vl A AL WAL extV] A T 4 Y A0 RA
AR o 380 Bhnet ol Fo] BHURE A HRkEE ztart TR abAl vebd o

AEES] e hemodynamic states] ##fkglo] REHINS ol Fo] K Nat Kt
BhnE dEb R 2 BHIRE A o] & Nat 5l K*al muyikzse] HEmal MHl- el
vh, whebA §19] 37tx] A% Al 2o A et BRSO

BHRAE AN A o] EEEY BRKIEE BMREA B3 BN As AR #HE v
SRS BT RSl fERS AA 4 gk e RER A= BN fFHES B
B & s Aoz BEEch dvstd —fIBBKkA SGEEE ##HsIAS A HEARFA B
Bl FIBKPERo] vrebwtz] ol Folvl, dAld oz AR #ES e R fEH &3
BEWIEH S —RIE IR s B e del = WEl. o o] KIES] BRI ze) v ok
Hiol A& e’ KEol BELH A bl o] Bie BRI A BHHS BRImH
o k3 FUR(EH-S JEH & #8235 Ex'Polt % Ex'o] {Eftes ot Bhel=ha ksl ot

=3 BHIRES I EEYQ EHde A = spironolactonex] 5] BEHMIKE ] A o] aldoste-
rone {ERHS M4t 7 92k acetazolamidex]® carbonic anhydraseZ ##s& 2%,
vholbrb fEAEALE ch2A] 8 thiazideRFIRFN furosemided-=) 5 BHIRKE A A EEHRIL
F M#lete 4 58 18se & 4 ko,

AREBREE MREAY (ERIM] BT T B a5 @9 o o R
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& & QA Rep Navsl K+o] dhftEwle = #misted m% SGEEE: aldosteronee]i}
carbonic anhydrasest: RBiEitto] glo] BHIREG W {FHo=" 233, =z BEs
aldosteroned] fRAEES ERIMRE fHEste Ao s g a Nat—K+g# pumps] FHitik
o k3ol Na*EmikE {R#Est7] o 5] o] aldosterones}o] AFiEAUfEMA- o] pumpfEAY
MiHlo) 7] v ol Natdhtiel @A @mel Krol ozt #@instA #b/l & Aoz}
)=z K+/Nat 7} 834 4% Aol 1' =3 carbonic anhydrases] il aldos-
teroneshe] BBy (RAIRESHE RE2 K*9) 29 #ms K*9 4AF 5712 Nat/Natk
o BAT WhBGe Fusl 2 Relghni,

zel} AW A e K*/Navibe] kel #bE BET & 9o A SGEES &
HR&E] A ] fEfo] o] & aldosterones]i} carbonic anhydrase?] BRWfiES 3] 3 e

2 RS g

& ]

532 ethanol extract(SGEE)S 7] Aol #eistae o MRMoD fEmstssh
o) = Rt Na* 5 K*o| BHEEES 37hsh BaRad A9 Nat i K*o) mRlkae HEg
QAR sl AT el BHES A% B dsi

—~WEH MR SGEES HARAE wole HAF] Mot FAFAAG 2 F4e o}
LS

BlES] #582 wol SGEEE A4 FIRMCZ (EMas o & BAIA Nat o Ko
BRI EHA Aoz B

ARHE Wl 9o fRES FA BEAREAAA 2¢ BAE =Y

rulm

X »®

BT  THATRBEEE ), B, WK ERt, 1974, p.37

iR TRRAEEER, A&, #FXat, 1973, p.291

. BEW, $EE), RitsE . J. Natl. Acad. Sci., (Seoul), 12. 171. (1973)

. &R, BIEK I TABESBSBMASEEL, 1979, p.&

R.A. Phillips, In Quantitative Clinical Cemistry vol.2 methods, edited by J.P. Peters

D.D. Van slyke, Baltimore, Williams & Willkins, 1944

6. H.W. Smith, N. FinKelston, L. Aliminosa, B. Crawford and B. Graber, J. Clin,
Invest., 24, 388 (1945)

7. O. Heidenreich, Y. Kook, V. Ling and H, Menzel, Arch. Exp. Path. Pharmak. , 239,336,
(1960)

8. Ibid; 239,328, (1960)

9. A.J. Vander, Am. J.Physiol., 206, 492 (1964)

10. R.B. Harvey, Am. J. Physiol., 211, 487 (1966)

11. ZERE, B8k | EREgt, 5 28 (1975)

12, %\, ®HEK, KB EReH, 18, 39 (1974)

13. L.S. Goodman and A. Gilman, The Pharmacological Basis of Therapeutics 5th ed., New

York, -Macmillan publ co., 1975. p. 848

s e



September, 1980 ok A g 3 A 13

14.
15.
16.

S 17,

18.
19.

wEk, RS, 1, 34 (1971)

BHK, WREERTE po 511, 1975

L.S. Goodman and A. Gilman, The Pharmacological Basis of Therapeutics, 5th ed., New
York, Macmillan publ. co., 1975. p.826

R.F. Pitts, The Physiological Basis of Diuretic Therapy, 1., Charles C. Thomas, Sprin-
gfield, 1959. p.82 _

R.W. Berliner, T.J. Kennedy, Jr., and J. Orloff, Am. J.Med., 11, 274 (1951)

L.S. Goodman and A. Gilman, T he Pharmacological Basis of Therapeatics, 5th ed., New
York, Macmillan Publ. Co., 1975, p. 826




