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Suk Tai Ko: Crude Drugs Acting on the Renal Function. On
Atractylis, Hoelen, Alisma and Polyporus.
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Table I—Numbers of case of each crude drug contained in the various prescriptions acting
on the urinary system.

Prescriptions
Crude drug Diuretics Dropsy and edema Nephrosis Enuresis
B (53 cases) (72 cases) (61 cases) (16 cases)
Atractylodes rhizoma 6 3
Atractylodes rhiz. alba (8) (20) (5) ¢D)
Pachymae hoelen 20 31 29 3
Polyporus umbellatus 11 18 7
Alismae rhizoma 10 9 5

Prescriptions were cited from references 2, 21, 22, 23 and 24.
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Table II—Considerations on the studies of four oriental drugs on the renal function
of mammals.

Administration  Experimental Result

Oriental drug route animal (urine volume) Mechanism  Reference
Pachymae hoelen s.c. (water ex.) Mouse Increased slightly Unknown 25
p.o. (water ex.) Mouse Not 25
i.p. (alcohol ex.) Mouse Not 26
i.v. (water ex.) Rabhbit Increased slightly Unknown 28
Polyporus umbellatus  s.c. (water ex.) Mouse Not 25
p.o. (water ex.) Mouse Not Unknown 25
i.p. (alcohol ex.) Mouse Not 26
i.v. (water ex.) Rabbit Increased slightly  Unknown 28
Atractylodes rhizoma  s.c. (water ex.) Mouse Not 25
alba p.o. (water ex.) Mouse Not Unknown 25
i.p. (alcohol ex.) Mouse Increased slightly 26
Alismae rhizoma s.c. (water ex.) Mouse Not 25
p.o. (water ex.) Mouse Not Unknown 25
i.p. (alcohol ex.) Mouse Increased slightly 26

7.v. (water ex.) Rabbit Increased 27
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mouse?] RSN Y OB REB L M%) F#o] 9E9® K3}e, alcohol
extractZ- moused] JEFERel BrBEstm #4558 vhol IREEMBIRC] Ao 457} gleh2®
22| HEE, water extractd mouse®] BZFH4I® 59} rabbito] ERMREYER o A <F7ke] SR
2EME 29l ot water extacti} alcohol extract® mousce] #idbo] FROFXBS U HIERK
PLOREG™ o] o} jPo] glolvh. el BiE, alcohol extract® mouseo] [l iy Erze
o} water extractd rabbit9] RARIFERT o] A JREo] MINE water extractE moused j¥
T3 OB A= KER ot glvh ® =3 J54 S water extractE rabbite] EHIEREK
of fRebo] [KEo] i sk} alcohol extractE mouse] JEEPy, water extractZ mouses]
BEF v MR #edio] obf-m o gFol ¢l v, 25,29

22|y Nato]n} Kt} PRMRIGRYE Bindhe] Bb% 2 (ERIMEC MalaN s 25 Hig
"k glch

Aok 2L PEBIAE iAok Table 1lg} 7o},

ol FoegimeE

AR dvte S R REREITOA gle] H2F ARS MIFRS A Clawde
Bernard(1878) = MR9EREES] EEMES SAT vl Ao} HHS Ao MBS fHE

g MEfyslev] EEY ZHIS Soh Bellini(1662)9] BiMGCl MIRE #:EM4 o Malphighi
(16662 Malphighi/\#e] ERLIZE Bowman(1842)& Bowmanfy Folu fharfl, HA,
BRHEES 21 AT ikl oA RBSWEES FHIRE A Silbshs S qs Bo
st JR7F BEE ST Sk Utk Ludwig(1844) = fksk#ol A 1ol fksbe] 1k
o] WEHE WA (protein ultrafiltrate of the plasma)o] HME= . o] @MKo WS
M= F ok Kol EHIRE JHES colloidal osmotic pressure(BEBEH) o fstol
B Tz RSt EHIREAAM Y SiBRE Aifetglth. ®3 Heidenhain(1874)9)
Bowman[ke] e 515, H #HBBA = Koo Be SWste MRS S M, WEN
#el ZBEY 2 RS gwete] IR7F BEE rhe E5E ) Cushny(1917)9] kol 4 <)
REHEBRBK TR % —E3 B Bikel MIREAA BBk s RE, KR
MiE B sl o EusAE Xetgl o Richard(1920)9]  #iiM%e#E: (micropun-
cture technique)®] FIF o2 MM JERBR] BB A BRI BHEI 319
32 Marshall 2 Vickers(1924)+ phenol redS FIF S HE-S Eete MEZEAAN S
ol Sl&% B3 eyl vh. Walker(1937) & micropuncture technique®- Ffte] glucose
£ ERCHERAMA A Nav, CI- 31 HCO; 59 EffE> 58 Ffy 9 EAMREN A Fkik
HE WEstgrh ol e oy BEES WEE Wetd EERBRL 1) MEEES
(glomerular filtration), 2) HUREFERM (tubular reabsorption), 8) HURE W (tubular
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secretion) -8 Zi@f2o] BHSistz gl&el MEst At

HEBBRE BN A S RERBRE WEN Yol Kol ol RAXH z FEHL
MmEgel o}, B fhEMRaAc WRARIMER] Mol RZEMS} Bowmanlk F=u JBEe] #an
Bop o dolvbe AKX B KRR pb— (po-tpo) =pf (Pb=HER B THIME I, po= i)
BB, po~=Bowman[KFwluige] ), pf=HFUGRED . MEBEMMES B
THBITRMES] £ 70% #FEst= 70mmHgo] &t (M, 65%, Winston), =z Mm#EEHLS

2 BEEERC] °F 30mmlgoe]sz BowmanfS Feivige] BKJje] kMg 15mmHgoel et e}
Al 70— (30--15)=25mmHgr} @AM (net [iltration pressure)o] e},

HRES BRIE-— sl A N H S KD H MR SO 89lg o & 9l
o RAGHE 70kg)e] Rl £ 1011¥] 1H FREsBIBEL 1Y 180101‘4 MIREH ] 4.5
ik 3= = Aola By NaClidmizel #365glel Lhakel 20{%5t == 1200g°] fiekiHol
A g ok e el Pt = NaClige 1% AKdmel 3 99%7F BHKE o A Mk
o}, ol ghtol MUARES LIS MECl ¥idhe] BB o E EHRISHY ANREE —EsHA
HeER ek, THERRE S el Aol BES HRMGRES kBIstel BEBRYFER K (active reabsor-
ption) o} Z BRI Mz (passive reabsorption)7} glvh. REE)EGZ & O BAFRAA &%
= Bol BEsE s HiE, Bl BAEESHI(Tm=transport maximum)-& 2 o] Tm-limited
active transporte} @) Jfukel MREMALST HMstE M ol MldtE T3 BRI
o= fiifel] k3l AfgsE #eEd, B gradient-time limited active transportz} ¢lch. §ij
= glucose, phosphate, sulfate, amino acid, malate, lactate, vitamin C5o] [Fa}v, HE=
Na*7} B3t ZE#RZS #Hl2e K5 & nephrong jlishe] & Natigigel &Ko
A1 7] osmotic gradientd whel FMs s Clhe 7RE Nate] Bz Hetd 47 EArE
o] fftel web e ] ureas Ko BB E WHete] Az REMEY  wheb W Hbe
SRR Ao E BMI e EA RUITT Sl HHE7 Yz 2 Bt #HIIRs -
RSl structure o siteo] f3le] “mediate” == “facilitate”s) =2 facilitated diffusion?®

o2l Mol {K3ted Mo passivestr] downhill® #i= 7l #<] 9t = mediating structurc
b RESH 9T E EigEe o 2w Hulol HIRs o

WMRE N B—MRE S W= E BEMADA MEERE Bt BES T &
17 9l ¥ (aglomerular fish)oll A& o] MIREDWEE 2 HHBECl Lot AR
& HHE Y HMRESWGERA S THREREY BHRERC 2 BEMERdE Tn
limited transporti§#2# gradient-time limited transporti§#¢] % st 9o, Tm-limited
transporte] = PAH(p-amino hippuric acid), diodrast, phenol red, creatinine, penicillin,

thiamine, histamine, tolazoline, hexamethonium, tetraethyl ammonium, guanidine%o] g}

3 gradient-time limited transporti@ffeol| H&dle] s TREEH £ H Kot 9lr.
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BHIRE R RAEEA A S HYp ks Na-H g pumpel] #kshe] H* 9 Kte] i@
oA HBHIH ] Hateh, wbebd MmAge] pH7} pidstsd H7h, pHsl sk Kto] F
o2 s =Y BAMKE Fligste NaClgol wleba] Ktel Hikge A4
ok B NaCle] fiZpg e EMIRE A BlEshe NaClgo] #is] dom 2 Kol Sipgs
A3l 438 NaClipsZ = adrenal cortexol] 4] ald()stcronoe] SFWAE JUkEle] Nat—K*
LGRS JUMEA A Natpil, Ko 5% (kA7) A1 Il Nathiel midrol Krgol
KmE 2w

TEAH A At SFuBRl {Keke] 4ritkE = #1L- quinine, procaine, NII, salicylic
acid, phenobarbital#e] 9 o},

Rel B H BN HlE Mo 2 METe dey] MR BEEC fKstel UK

o SRS BEIE oA MIA BIKS JAEiEcl. kel A& 120ml/ming] MR %
Bl A = o] 80~85% 7t STALMIKE o1 A HIk s 32 Y] A] 15~20%7} Henle’s loop
o Tz Westerl o] Hkel Bi#Ee 300m Osm/lelch. Henle's loope UZffo
24 LTHe £2 s dx Nat pumpel| fksle] Natsl MEMKo 2 BEst=z H
Higel BiEhe] wolAm &, Nat ¥ JRESCl HEEA BAETSE gle FiMdadAEs K
grol #EE ol e Ay Natsh sl o) Sol7bA) R} BiEMe] 24 ®t}. Henle's
loope] “FiTifiel TRl whebd o HREAGS oS EEtke] P HAEE MEMC
2 o] Henle’s loop] wb5ifiel A = BHEEE Rimol ETeh. wheba] BMHIES 25w
& Henle’s loope] Yol [bfistar LT7HS] Na-pumpe] fkste] s NaClgol Hip
3tk =3 Henle’s loop  Ef7I49] Na-pumpg] =#-o H—hH (single effect) 7} UzEHe
Henle’s loope] {3}e] =] =2 o] & counter current multiplier system(iliy uy-e- %[
MBI B gk, e ol Ao WEMEIERA fKete] VHEHIEY AFqlo] MR
StA nskAl = opech HI AR MIEEY PHMBES BEE®ES 1200m Osm/l Bk
o2 nET fladl ol Henle’s loopst o] Uspfbe = WiMBIE-S MEMfshs HBIR
(vasa recta)7} glolA] HWENHIERS = KEE BEHS Aodr] A Ed BEHRES
WA = BEE sht 2 e 2MEINTES) 1~2% TR 2o} e i
BT mARe 2 FolA Holglr),

BiERC] 300m Osm/lel A ekBE@IK ) Henle's loope] NS X vbe Fob PHSEE
o RS 22 @wiEtkel "ohe vl RATIE R b A Natsl MER S E WikE o
Al B o2 Hol FEIMIKE LR B A HE o EAaast HeEe WmEss 9
BPR Eel A s o SR BT REBKR e Wele] I TFIlKEd A Sik=ls ADH
of fKstel o] Zilihol HWine ol FRMEL} BBEM:ZM (osmotic equilibrium)& o] 5]
Hrh wpeba] FLEARRS] BARE e EARMEIRZT Ho] dEiRlch. =3 EREAS) B
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g #1920 hormoneq] aldosterone?] ##m FHi@e<= gvh. o] aldosteroned] b= m
i) K¥/Natloas 2 Mo e] ol Ksho] g WA 9ok B K+/Natipao] # 2=
aldosterones} G337t =l o} SEMMIRE 2 BEEAA Natfgilks) s s Nat—K+
HrpumpfEf o2 KHRr wj Al 2Fe] MifnstA =] K¥/Nate g 4oz [HEAD, o sz
o] aldosteroneo] Na*HBUE A oyml Kipe 45402 HRIKkE A MEES BNA
ek olgk KR IS Hine aldosteronefhits WA A7 = MHEES W aldo-
sterone/; S {R3E5HA] = o B 2 Natjiddhihe —&s MU sgiio) BE &
& @eh = RET® ol aldosteroneo] GEMTHIARAE W HAE Rl o g ERrEel A%
fER &=t el 9lch

7_:_'- 51&29—35)

BHS mMEREFES| A -—Renal clearance(Hhge] MAEKRELD T T2 19285 Van
Slykeffo] {Kalol A9 @A 2aA Moz 2H oeistx HHS RIEste T &
JE Frste Ao® ke mERE A BEEHA gonz ik (plasma
clearance) & 2 FH Ict. Clearancen) EAZBEEI(I min)d Rl Hifisls old 49
& gty Bete FEsEE BAERY MEARGmD, 8 155k Reod dhts e
ol Mol @ mle) Mo R KRriEsld derstE wibe BN KHelth

19215 Van Slyke® JREo] 2ml/min LIFQl BB Philts =8 U- V)L RgE
B (v Udel Lufista JREo] 2ml/minkl kel BHEE Mg HATS st
# U-V=KyU(V<2ml/min) U.-V=KP(V>2ml/min)Z FEHR3yH2 1928 t}A Van
Slykey 13%9) K2 plasma clearance®} sz #1435+ o}

Wb} Xappel BrEde Cx=-p-op o] gmdeh (UssXel R, PoXel 1

HORE, Vi JRE(ml/min), Cx;Xe} BrZEA (ml/min).

HEmRAES X - kBB MR Rt MREAA S BRk 2 5w
- e oy #Eket HHECl D AREAA BHETA EBe Hdv EREA s 'Y
[[(unfiltrable protein)#& #&3tA @ SEA o=, @ MRENA BHEKT S
A G AFEFA SEE ol @AM EEA foH, @ i 2 RAA LEmE
vol ZREsd o #pHel hkhEe AW AZ (glomeruler filtration rate=GFR)3} [
— & Aojmz GFRe] jliEo]l FHEsHA sivh Smithe o]z WES 7 L8E
inuling Rz GFRE #Est=d KIhote] renal clearances] Egatgich. uhetA
a2 7EA] GEPERIQL PHRAELE O A R AV RS 2 Bt BES A =

R m!‘m

F1

ol el Kl CIN:"P: —=GFRe] 7,
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H Bl EER A= LB E&o) obF sl [EMY creatinineo] inuling}
<= Hryez A= s gleh, Creatinine®] E#iIRE ] AAANe] REfts BHa B ud
ok B At B QloiAd s HRKkY Fib7t HA ¢7] @) £l 2 clearanceféi= GFR
T e zev Ak el Sl A E MIREANA St 57l s Eel GFRMgEel
BEEA et

vholzbA]l ol 4Pt Xe] clearance(Cx) 7} Cinirh A rin] Xl #HEE Hui8ol A ER=
% renal tubuled ol 5o HRKE S S A3, K¥E Cxrb Cnacl acy 4
B2 htkilel A WEAE R obvie} renal tubuleo] A 43ike & Bk ot

BN mEtR AE T2 EES] 0.42%%] =5 de il BiES Ele=
MRE-S OEHLES] # 25%' == S SEdstc e #irl 24 gSmo=
B e JEiEEC] A Eol 2A BES wx gedt

ol HHEol MM Wyl BTl whebAd EE P MREAA 5529 Moz
Brkslol = WS BRKel BEZE 0ol HAvkwl 29 HES FAst BRMkE
(renal plasma flow=RPF)& Q@ 71 glvh. ol 94zre HEe k&Ml Fi7} p-amino-
hippuric acid(PAH)$} diodrast2 4 4Ry o] 5 BE7} 6mg%LA T HBdet FH e
T 9t Al Cean=—p_— =RPFolct. z2ivt PAHE BN =5 ke are
90%¢°l 3 10%= 22 FIEME v7beh. weba) PAH clearance2 JIEd zhe HiEszin
o 10%RE7 A o

g PAH9| clearanceE i sle] = exiraction ratio@ v}y Al 485 ¥ (total renal
plasma flow=TRPF)-¢ #Est=d #BEZ 9ot 19584 Reubi® iz o] iz 4 TRPF&
ohvlel BNS MAA AR A ARE Qcke EgEerdlch 2o BERA Keh EA
M= proximal convolutiong #ijfiste F2E M (cortical flow) s} Henle’s loope} &%
& Wk MM (medullary flow)2 v == §i#el A& PAHZ 100%8E = v 1%
Fol A= 2K PhltH =] gdom F5E2 8 extraction ratio: o] F M iRG o2 HI)
Soske EHEAAA Eranz} 0.910] 22 91%7F BZE{MUMECl 2 9%~ #EMmbfiet= 8¢l o)
olohZE RFL YT EHifkIACY HEZE o By ©e #MES Soyts Kk
= glepo Pilkington%40 2 Reubi®® 9] RME HHishe oleistx BiE #Rsy
uhebA BEE P FLENE MMt e BEiEel HWAMIMIERE ol Fx MEY HEMS Wit
Sk EES WES o) o] e 2 o] BAEIMMEl W BEe #Hmsln o
o PR R FLEEEC MRE EiEthe] of WA Bel=rtE FHsted Mk volst
Pilkington 54 & #F4314

TRBF= Uran—Vpan) XV

Aran~— Vpan

, TRPF=TRBF x (1—Hect), MPF=TRPF —Cpan
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o] 7] o] 41 TRBF=total renal blood flow (i), TRPF=total renal plasma flow
(a7, MPF=medullary plasma flow (B8EE MR, Uean, Aran, Veans £% IR
te, BIRINAY, AMEMPAe] PAHS @p, Ve RE, Hctes Hematocrit, Ceaniz PAHS
clearance & Firghch,

BBEEREES AT —RHl Phitsl = BBEEHE (osmotic subtance) 2| BrFEHEE BE

Filik 4 Cosmolar clearance)el 2habe] Coan Fis3HE ConeJg—ol e,

fer, I BIBIORIES 300men/lZ S KN4 Com=2XY —Vela], ol R
ol A BRIl Wl SRR R
Bk & Cin-Velr},

T3 ERYIK (hypertonic urine)-& HEitats]&# = MUIRE A A IUGEMKS B A2
FTrkshe olw JRE 9 IRBBEME £4% VY Usnolsta st o] JRel ol #EHEK VomlE
Jnsted JR7F &RMEIR (sotonic urine) 2 = flebd FliA & (Con-V)ydo] A Voo #iS &
2 RSl e A Ve SRz Wik Aol vk whebA #igE KGR Cn=V+V,;+V;
ola JE%E BBEHE O+ Pun=VUent+ViPount+ VX0, HEE PunZ BRoba Cin=Coum
+V,ol},

o] Kollth Civ=V+V;+ V& AT Com=V+V,, Bl Coumn—V=V,ald] V.=l Figis
upo} o] fMRE A BBEEE FEEA g3 kg B2 HRKSE Eolr o] negative
free water clearance?} ¥ 23 TCm0% #Firdtch, thA 2ale] osmolar clearance (ml/min)
ol Al BfrRefel PEHE JKE(ml/min)-g JE A o) TCnyoo] o},

ojeb ¥R (KRR (hypotonic urine) & PN Tt=AL BEHIREAA EEERE
Ficsk sl 2 EaRsherl ol o] {KEEtEIRAA Vomle] Ewl-g jkatel i)l Hl
2 3t} o} V& positive free water clearance (Cuyo)elz 33 V—Cun=V,=Crpo2
Rt B BrRgRdel Hhig JRE(Vml/min)el 2] osmolar clearance(Cosm) & i 3F BUf#
7} ®} 2 positive free water clearanceol o}, 73 B{re TCo0v}t Cupo thzto] ml/ming 3
aEch EHREA fA BES BETMS M FRELE Richardso] RIS
nephron®] {RrF RS LS <3 nephron jEEpY el #MM HEIE 3
o 2 FEEe] KiE P8 Aol vk whebAd 19584 Malvin®tY & yfish{s 1Lk (stop-flow
technique) © 2 MKE A HEBHS WY EAANE SEds HRA=Z 3le
BFE SFEolv. =8y 19594 HeinemanZ 2145 196548 SukiZft® 2 Cunél TCHzo, Cugo

WaEshe] KB A FRES (ERLE #Rted BATT 98 WMET 3l
& WOLE ¥l olmJs gk Bl EArEel A BEME FREIHS deldei Cound
Dishi Cugost Tzl Hind = Henle's loope] EfTHIol Aol BME HREIIHE Com®l

rlo

rL

ow
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gk Cupos) T8l WMAE 744 ovl Rl A EAE HERKIHE Tonod = R4
o] flavt Con®l 5T HiNst Cnoo] JiAdE HiHE = Aelrt. 3 Cafruny? 94
L. ifiEE Ak (retrograde intraluminal injection) o 2 fER#ZE AW <4 9iohs # ok
get wol FIREAw ox gleh

WA RER. ﬂliiﬂ_*l. BREBRAE — K5 BRI Rkl 4 #Es % renal
tubuleg a5k HI ol MMt Kre el Nat—K+3s pumpr} 917]
d Eell ALfnifel Al Tﬁxl&%ﬂE —#7t o] pumpd SHizte] FikHel Ar= Frh -'1—9'1‘4'
renal tubulee} fgfizol fRelol RMBme 2 Rols FRKSERS Wl #IEE
Bl A MORE R oliet MREAA FRME = B YO BREEE 19l RE PN
#LUYV: Uve JRbsn, Vi RE (nl/min)]e Jg#H= & (CwPy: Py plasmadie] 5
) Wl B(Ty)e 94 rz UrV=PyCin—Tvro]c}.

weba] PyCin=UrV i+ Tyels] Cov= Xt 0V

o] 71 A U;y =Cyo]l L2 CIN:"gYL'}'CYO] t},

wtebA] HlElE B BREEe inuling Frasu o Ao,

=8 inulingd YHES RERZA 2 P D%7 BRkS Qs o4 gheh Bl

UyV
B C
“c%: g;; _c[i}y;y A4 UV griltd Felvl CuwPre osd gelzz o =

BB E oo o (1-G5) x100904 W82 291 ¥ %7 BEAAAEAS

T 9ok

BRREAEER

Fhsol BT A3 4Be HEHe ulel fEKIfO A 2K =& methanolo] 1} ethanole
FIFslel BNELEE #hHD S8, WA B obA BEE st FESS BIidr 5% mlipsly
o} ol=] gdolA & extract® -2 Table III#} zr}, Extracty: o] water extr} 25%= 7}
A wks #Ok, 6%, RES eI

Table IH—Four oriental drugs investigated on the renal function of dog.

Ongmal Plant Fraction Amounts of reextracted extract (%)
Atractylis ovata THUMBERG Water soluble part 17.0
from alcohol extract
Pachyma hoelen RumpHius Methanol extract 1.3
Water extract 1.5
Alisma orientale JuzepEzUK Water extract 25.0

Polyporus umbellatus Fris Water extract
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Mo Bl B EBAES AR SR, 0, JEEY, s FIRME F
Fets ot # & SRREG S FIRMEAE et SHRel AL %Sl alohol
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Chpo 150
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Fig. 1—Comparison of changes in various parameters of renal function of dog by four oriental drugs.
Mean values from identical experiments with standard error are given. Control values are
calculated at 100 and percent changes after extract are depicted. Shaded columns represent
the changes of renal function intravenous injection of extract obtained from usual dose of
crude drug, striped columns represent the changes of renal function after intracarotid
injection of extract. HoW; Hoelen water extract, HoA; Hoelen alcohol extract, PoW =Polyporus
water extract, AtWA; water soluble part from Atractylis alcohol extract, AIW; Alisma water
extract, Vol; urine flow, Ccr; glomerular filtration rate, Crpam; renal plasma flow, UN.V,
UxV; amounts of excreted sodium and potassium in urine, Cm;0, Cosm; free water and
osmolar clearances, C; control values. *significant.



june, 1975 e 75

extract7k b BRJISIGiTh o]l A& KA water extracte] sl ® L RS RS
s,

Fig. 1& 4789 #4:38e) extract® 7o) gkl £rgislglg =9 el LS #RE Lt
7] £33te] HRfEC B HAER FoRSdch a4 g HkE %8 EREeR
F¥] o}l extract® #8@ 14.0kg® MEF ALo R HE S FEsig e Vel (R
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Fig. 2-Influence of four oriental drugs infused into a renal artery on various parameters of
renal function in the dog. Solid .lines represent the infused kidney, broken lines the
control side. Abbreviations as shown in Fig. 1.
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