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Effect of Polyporus umbellatus Fries on the Renal Function of Dog

Hyung Yong Kang, Suk Tai Ko*

(Received Jan. 15," 1975)

Polyporus would used as diuretics. Then,:\for the purpose of
experimentally certifying the above mention, the effect on the
renal function of dog was investigated, utilizing clearance techn-
ique.

Water and alcohol extracts, when injected intravenously,
produced significant increases of urinary sodium and potassium,
osmolar and free water clearances, and urine flow, while glom-
erular filtration rate and renal plasma flow remained unchanged.

During diuresis produced by furosemide, addition of water
extract reduced the action of furosemide and markedly renal
plasma flow. It would appear that these compounds are capable
of action by a different mechanism or a different site.

Water ‘extract, when infused directly into a renal artéry,
reduced, the urine flow of experimental kidney as well as renal
plasma flow, and the. contralateral kidney exhibited diuresis,
whereas/ amounts of sodium and potassium excreted in urine
increased on both kidney.

It is surmised from those observations that Polyborus induces
diuresis by inhibition the reabsorptive mechanism of renal
tubules through some endogeneous humoral substances, in addition,

directly reduces the renal plasma flow.

* College of Pharmacy, Cho Sun University, Kwang Ju, Korea
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Fig. 1. Blood pressure tracting of a dog to Polyporus umbellatus water extract(5,15 and
50 mg/kg," at the indicated numberals). Each dose was given with intervals of

about 60 min. and each tracing was obtained from same animal. Time; Imin.

Table 1. A representative experiment showing the effect of Polyporus umbellatus water

extract on the renal function of dog.

Time Voo | Cor |Cran | Cosm|Cmo | UnaV |Na reab.] uxv [k, reab.
(min) (ml/min)l ' (ml‘/min) ' (ml/min) (¢Eq/min)| (%) (yEq/min)’ (%)
0—10 230 62.0 130.0 3.06 -0.76 7050  92.4  43.7 2.4
10-20 250  63.0 132.0 3.46 ~0.96 7050 925 . 50.0  §0.2

.~ polyporus umbellatus water extraet, 5m g/kg, i.v..
20—30  2.50 640 127.0 3.26 —0.76  755.0  92.1 5.5  79.1
3-40 480 6L5 1250 452 028 15600 8.2  9L0 63.0
40-50  4.60 63.0 130.0 3.74 0.8 . 470.0 845 8.5  65.3
50—60 415 - 50.5 1240 3.56  0.65  1250.0  85.0  83.0  62.6
60—70 295 59.0 125.0° 2.33 —-0.38  776.0 9.0  50.3  78.8
polyporus umbellatus water extract, 15me/kg, iv. = :

70—80  2.60 - 59.6 . 118.0 3.25 -0.65 7150  92.0 415  80.2
80—90 3. 50 622 127.0° 3.90 -0.40 945.0 90.2 64.0 75.5
90--100 4.15  60.0..125.0 -"4.00 015  1350.0  85.0 940  60.9
100—110°" 4.60 -~ 63.5  126.0 410 © 0.50  1470.0.  84.6  98.5 6.2
110-120  5.00 645 120.0. 4.30 076  1560.0  83.8  107.0  58.5
120—130° 5.50 4 65.5 138.0 4.62 (.82 1760.0 82.1  118.0 55.0

Abbreviations: Vol;urine flow. Cer and Cpag are clearances of creatinine and PAH. 'Cosm
and Crso are clearances of osmolar. substance and free water. Uy,V and UgV are amounts
of sodium and’ potassium excreted in urine,  Na, reab. .and- K, reab. are percentages of
reabsorbed amounts of sodium and potassivm which were filtered in the glomeruli. (exp.
88, 12,5kg, female dog.)



sz %W R N YN w2 e e Vol. 5, No. 1

Table 1& W.E. o] FHfedl vla+ B8S Hatdt % ool |
Rl Bste] Mistelnl HIBE, &4 2.4ml/min. ol $stel Smg/kg LV. oA 214l
£ %] B Qo H2 WAL 48ml, H3H W HAWE &4 4.60, 4.15m!
nin. 2 74 4.5mi/min. o] w] o] & # 8% BME Fah. ol HBRMMBR (GFR=
cr)¢ Bkt AR Bl E(RPF=Crap) e ET B HAE 2ol EHAE AL
felel. 2y} osmalor clearance (Cosm)$l free water cleax;ang:e (C)v= REY
el wheb MEnstd ek EW Natsh Kreo) RepphitE(Uy K, UxV)e HBES T3
5.0, 47.0pEq/min. ol A &4 105.0% 9} 85% ) Fi5 @maEg Jebgich, W.E. o & 15
g/kg 2 BMA RS o & RES ¥ RF ZE patternol £ el whah lpis &8 W
& gk ok #4% 7 BBl Sme/keel e kol gSol Fml Bt

Table II. Effects of Polyporus umbellatus water extract (5mg/kg) on the renal function

of dog.
Vol Cer Cran Cosm Chz0 UnaV |- UgV
(m!/min) ‘ (m!/min) (m!/min) 7 (#Eq/min)

o tlaoar Blear B8e00s ZBro0s [Bro0 $hlrao Thle s
Hore 2404030 23-02 13035 3Birzr 084043 10 0ims0 333442
e gBeres Flvos 1R 3ee 0 FRer0s [2eo.a0 P04 a0 550200
NS LG 000 §R+es ppff+s o T T farars Qg7
et shress gnPeze (e s FHross [Rroos 3+ 865 5F 3150
i Ehrewm Hdvos RS-0 7 F8rem Giivoo EEe sogh3s 7.0
e SRres 0-17 Bdeno2 BReons Gleos BEEs 1o f3e 70
lean +0.82 +1.26 +0.04 +0.56 +0.46 +64.3 +14.5
.E. %0.30 +1.80 +1.86 +0.20 +0.21 +21.9 3-4.55

<0.05 ns ns T <0.05 <0.05 . <0.05 <0.02

Before values represent the average of two 10-min collection periods immediately prior
to extract, after values the average of two 10-min collection periods during maximal

response to the extract and their differences are shown. ns;no significant. . Other abbrev-
iations as shown table 1. : ‘

Table I 4} table ‘]][%3- W.E. 5mg/kget 15meg/ke L V. = st o veld BREEGE
1 9%‘@ BLE kA Acleh. of 7)ol A “before™= HRN] 2~3U¢ F4H kol L alter”
- W.E. fyoi% spncol Bsfiiol ol=glg w9 2~3f1¢ Figy ztolch Smg/ke
table T)el glolAl& RIS vl %ste] Cosmel Cyof Natsh K+o]  [Rep hifkFro] #f3t
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Table 111, Effects of Polyporus umblelatus water extract (1omg/Kkg) on the renal Tunction

of dog.

Vol - Cer . Crap | Cosm | Cmo | UweV Uk
(ml/min) mi/min) | (ml/min) * (uEq/min)
before  &®s0m0 Bazy Wm0 = TSm0 Glews
e Bffezes Eleno Bileas $RaaolBiius 18 0ims0 4 0hes
attor Sasvods §0eas HESiies $Baomm Mo 04 120 18 0h1s0
i s Eleno oo 8o Mros BSamo Kl
e s T83-ao 30 FBere $B-ous Hliims 18 0ims
sers. bSeoss §Biias S5 T SaovEss0 grgeana
e 4o B4 00 B 35 Jia+0es 1g8-0.52 G500+ 180.0, 38 B43n.5
biere 3Rvose 2320 B0 2Bon Slioar $diien 0510
Mean +1.09  4+3.07 +3.86 40,94 ] +0.27 +2s7.6 +27.3
- SR Rt S o S

Abbreviationé as shown table J.

Biho = EHUE BME Jebdort, olshs GFR, s RPFS) @ke B/l 9310 15mg.
/ke(table M)l A% REE ¥ 2% B patterno] 5me/kgel A4 FWisht 2 ool
9% EEHe B ole} Smeg/kedl At KMMS R probabilitysh <0.05els o]
15mg/kgel A€ <0.0124 2 B ol WY E ¢4Usth 2ot o148 Cmow
E#7H 9E Aoz delgleh olje WEY ML A Lol EEEs BY BR
Robalck ®4 Na*sl SHERIAE probabilitye s shatel <0050} AMEE KRR
u Smg/kgel 4 64.3+21. 9pEq/min. ol Hshe] 15me/kgol A& 287. 995, OuBq/min. =
A 9% BEYS oD o) W.E E2) Hinel weh responsert Bk -3¢ By ot
 Alcohal extracté.l R ‘alcohbl extract (A. E)~}-_‘— 85%;"ethylaléohol-saline o "L
AR fmsg ot ol BEY Imie W FEY BB UAA Fat ElHCE
%)

“Table N& A.E.of $i3 ®eeb feseie] & fvol

2mg/kg Lv. o)A BURIES) 35 3.9ml/min. o) REANA BERKIEE vehd 52 9 53
Wil A = Fsfioh 49 5. 4mi/min. 2 HMSA T RES BMAL BFE WEAAL 2
o WS} M HE WL(GFR, RPF)el fol fhol FAURGN A S BAEE WRAIHI
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Table IV. A representative experiment showing the effect of Polyporus umbellatus alcehol
extract on the renal function of dog.

Time | Vol | Cor | Cran | Cosm|Cimo | UnaV |Na reab.| UV |K, reab.
(min) (ml/min)! (ml/min) (ml/min) |[(#Eq/min)| (%) {(#Eq/min) (%)
0—10 3.60 79.5 222.0 2,96 0.36 875.0 . 92,7 147.0 63.0
10—20 4.20 73.5 218.0 3.08 1.12 1020.0 90.7 161.0 56.3
polyporus umbellatus alcohol extract, 2mg/kg, i. v.
20—30 4.70 71.5 214.0 3.05 1.65 709.0 97.5 150.0 58.0
30—40 5.60 73.0 222.0 3.00 2.60 1130.0 90,2 175.0 44.5
40—50 5.30 73.8 218.0 3.71 1 59 1270.0 88.6 195.0 45.0
50—60 5.15 74.2 228.0 4.03 1.12 1340.0 ’ 88.3 191.0 46.5
polyporus umbellatus alcohol extract, 10mg/kg, i.v. !
60—70 3.70 66.5 178.0 2.80 0.88 900.0 90.0 152.0 58.5
70—80 7.20 65.5 192.0 3.57 3.63 1200.0 87.6 178.0 45.5
80—90 6. 10 660 204.0 3.65 2.45 1279.0 87.0 174.0 47.2
90—100 5.30 64.5 208.0 3.83 1.57 1220.0 88.3 159.0 52.0

Abbreviations as shown in table I. (exp. 62, 15kg, female dog.)

o] Fglstgdch olm Cosm#} Cuo% vhzbo] iEinstgich. @ET 10mg/kgall 4= RPF&~
¥] 28] GFR7} WA st -3 = Rigstr REL Bmste GRS debdlch o598 Na+
=K' ghitsgmae] @kl =4 & Fed olv Bl ®d 1 FRel Qe
#Z@=lc. 2ed 2N Bk B W.E 9 HRER JUstH e

Furosemide {EMI}o| BUKR—3E%S W.E. o} A.E. & ofzo] BARTAAS BME B
AN Hestel FUR(ERCl vhebdol MERLSheh whehdl furosemideshE WL olw
Bikol st E #Efshs] Fsko] furosemides] FIR(EMIOl Fdol velte o W.E.of

WIS sl wgkel | ‘ ‘

Table V& furosemide® 1.5mg/kg i v. 2 i —ERHsY BEkEe] Jehvda o
£ 3ot W.E & g81g R%EM HRElol o ’

103 FEe = Hi2 mel SR 25 1 ke 0 furosemidet M REMmMS}
RPFY GFR7} sty ot el ok furosemides] A& REMME Bitsisle
o BRES miRel e 28w HEGG ekl A Bsaeh 2ol ok RS Mol
Hgiste] Na‘sh K*e) IR 85stA st furosemides] Ade] Mg HRT +
glglch. ool fHig W.E. 65mg/kg iv.& RS »Eote] RPFE @A sk WAL
WARTLl A akel el tepiskel Na+, K+o] PRgidso] jnstgict. B furosemides}
fests gl 5% Na‘ah Kol mugiidkiol %% 63.5. 23.5%%d ol W.E. o fkstel
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Table V., Influence of Polyporus umbellatus water extract on the - renal functmn of dog
during furosemlde diuresis.

Time Vol Cer " Cran UnaV Na, reab. UxV K, reab.
(min) {ml/min) . (ml/min) (#Eq/min) (%) (#*Eq/min) (%)

0—10 0.65 56.3°  138.0 201.0 98.0 .3 82.0
10—20 0.63 56. 2 147.0 194.0 98. 0. 40.0 82.5

furosemide, 1. 5mg/kg; i.v.

20-3% 110 666 . 173.0 20750 823 119.5 55.8.
furi)sémi_de; 1.5mg/kg, i.v. ' |

30—40 13.70 50,2 120.0 32100 63.5 156.0 23.5

polyporus umbellatus water extract, 65mg/kg, i.v.
B . . oy

. 40—50 11. 00 50,2 9.0 1945.0 78.0 110.0 46.0
50~60 10.30 50.0 107.0 ©  1960.0 7.7 1040 48.5
60—70 8.0 48.2 109.0  1390.0 ©  83.6 : 80.5 58.8

Abbreviations as shown table; I. (;exp. 59, 14kg, ma:le,dog)

55104 & 78.0, 46.0%2 SI9 3 %3l A& 83.6, 58.8%2 3o furosemides] fEf
& Mgl A

~— i B RhARON ﬁﬂi‘ RBE—HEH extractr BRE BREMHEC Kt FIRFEAE

Hetlirl e sk ol A o] BEAS E#EM PR ARMYES B3 “XROEALATE
sl 9t —fl BRBMA W.E. & —EHBe 0.4 salines] WHAA AR
2tk -
Fig. 2 & + W.E.& Ef Eﬁbﬂﬁﬂl BRL R@mR e ebd KRl =
ol 23 AA ERe 4] E?\%(experlmentdl ‘kidney)ol i %45%?—- $BH (contol
_ kzdng_}z)—fl; BABLE Ur_f«h%l_ olch.
- ®lA 0. 3mg/kg/min. 2 ﬁﬂﬂ’{f} 5 LR EAMY REL 2319 B 1 HWRE
REol B3ashivt iﬁ’]ﬂﬁﬁ‘e‘ 19515} °1'4M RPFx: ii)\ﬁlﬁ- =%, WOBERE e
‘@ ﬁmﬁﬂf ﬁ%%—l ¥l 819i°‘w} Na+34- K*HHLﬁr R o} zkol @insto et &Bﬁv
Fe lsi':‘%l 1. 0mg/kg/min. sl = EEK{M-’] ﬁr’éﬂr Rﬁiﬂc)-ﬂ— 2E #ihBol IREUEMOl
1 R m%ﬁ}%’lﬂr HEme, REE ¥ %‘#} BPE %ﬁiﬁ&ﬁiﬁﬂ 0. 3mg/kg/min. “ﬂﬁl
KR As) et S8R
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J;gaff‘in _ 0.3mg/kg/min. 1.Cmg/kg/min
o P
Uk V J" """ T
- —
30 & SR
}Eq/min : 1. :
400 T N
!
it WRIRURRY T Sl b | T
300 f-rg_ | I"""r ;
UV _ | |7
100 - o
ml/min .
gof :
""" LA 1
oF | Tl b -
CPA“ N . . Jl'".'"L ......
60 . —_L—'L__J
50 b g
ml/m}n J
CCr 30 :- _____ poeneed __.___J"-“—----*1...---.‘“"“!.......‘_ _”"_-j
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10 ke J
ml/min
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Fig. 2. Influence of Polyporus umbellatus water extract infused into a renal artery on
the renal function of dog. Solid lines represent the infused kidney, broken lines
the control side. Other abbreviations as shown in table L

% %®
W% W.E. ok A.E. & A9 BIRA 3 &R ol FIRMe = fERste RS

9] e HREA vebxkel. old Na*st K*el Repdhitfio]l #otzlos Cosmse}
Cmiox. #mstacl. 28} GFRY RPFol & fa4e) $#{k7} 919l a furosemidert YERSH
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i 311: W&MH«! W.E. #8E o8% furosemided] fEfA¢ Msl: Mg Jebch

g W W.E. ¥ @mase 4e EARLTE ood BHEEAAY HRESS
Wzestd ok Reb Navsh K*o) PRERS Ml BBl A oh2ol HEmshsloh

kst e R Mot Foai BEFHDS nuste gl AREAC e A
LHANE B 4 Qo MY MY BRuche WRAHE ERAA ot KRz AF
4 ok ERRRY ETENSE HHA GAE 20 ko2 BECH TR
ASE YeW ohist BikATA s Bl T AMES ol2x %Y EEE U
“ﬂ—\:‘fl =}

FIRMEME Yebd & A #Ie 34 BWe /%W B Bl GFRe} RPF
sk B4 BRAREAAY (O ANT 47 ok

AR HBE Aol elAS] oxytocin' !9 o]} FHHHE] EERA acetylcholine
1719 miEgsEA el R angiotensin®, goat®] #E=J4=El hypertonic salineg infusion
T debde Bet el B4 HBE AW FIRAZ o7ld Bae Aoz 47g
4 glth. o] rhol Al acetazolamide carbonic anhydrase®| Ii%[*» = fEAIsta spiron-
6lactcne% aldosterone.‘._’-] iﬁ}ﬁ‘,”) o} fk_ﬁ]-m], %ﬂﬁﬁj; _AE.OIZ]E- 9k o 1} alcoholge ADHe]
U o gkatel 2 fERS vebil & Hnkike A QA e kol BRIRE A
{RRS] %A Bheh.

% extractd BERARCl HEReS e Na*sl K*o) Hhft 2 Cosms} o}2¥ Chio
o $ging kAt o« GFRu RPF7 stz dskem=z @RES oA Nar
st K"—°—Il Emik I B EAS B £ 4 oulel Sivh 2 (FRBAT HsldAx 4
A RUTFE fov Re FREHBE MY ol v o Lol EMREl et Az
¥ 4 Urh RMEARE 3 MAEA A NoFRIke WHE Nat A Awe st ohg
o Cmodl W€ 714 ¢ Aoln Henle's loopel A8} Na* Bkl 7k Na+ o) gl
st Crmodl w8 wEEH Maﬁi A& Aol BHMEEAAE KFol Nat
ﬁ’&ﬁf@ﬂ el SRz BRIk 7] o gol Na+ @it fiddd S8 HEiol

-”"qu nephron°\‘ 9"%% Aol Fhral A’ :ZUK-J ol ﬂ]ﬁﬂ 2. ?%tﬂl Na*s} &iﬁ B
‘ B oha ol KBRIAA &4 3+ uhel 2ol Na*ghif o) *Qllﬂ-‘l}- °}%?='] Crio7} st
"?ll Al

B %i&ﬁﬁ%‘oﬂﬂ Na‘ERicmlol #sldd natriurefic action-»é— 7} & furosemide"’ ) g}
9 *E"iﬁﬂ%tr syl /Y ﬁﬁqll"l furosemide?]- fERsta e Foldl BHES W.E. & ®
'ﬂﬁf’ﬁ}ﬂr ‘4"’4*42] ¥ 238% Na+ EF?IE&?: “H’EF}“] Eﬁﬁﬂ ifiﬁ}ﬂ"ﬁ° s °}‘43¥ ®
s BEY HIRKE 2ol Ae F %%FEEH f’FFﬂ&ﬂﬂ HagRsAYG {’Fﬁi%ﬁfﬂ HE
suhe Ag FUoh o%ol Wik MABHe) furose. udefl fEm st R A %ﬁﬂ"
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AL H% extract?] HRT Moletn &4 glow vobrt BHIRE A Nav Biglig
A—~%x Eet= JAM Ludens¥*® o] #i#&3 furosemidee] RPF SEinfEMatE st v}

X oz Hiie s (PR £ 4 ok ,
fﬁﬂ B AT FBRAAN & HA extracte] Bl ¥ fEHol E#Mvoletd EAK -
o BRS el vrebvA Y AT HEELS Aol HEM ERV Aol o
2]} ATBY A= 0.3mg/kg/min. o] A AR REL pﬁid"%}:gli HmEFe Rl 239
st ok olel AT Bl W47t Jdebgn Natzp Koo feiti e RES Bm
e Bl e Figstn 289 @z velgtornd 1.0mg/kg/min. ol A HEAF R
BRL WMot HhGES 28099 BT vieb Bl vl A e HEe Biel izt
FEE RSt Yok Repol HiltE = NatBe Atz HIRE A Nar BRig7T EH#D
W7 si2] e ol e RPFY GFRY @il whel oA #EeE A siv {f#?ﬂ i aES
of @WiAstw Rep HHlERES o HatA HAEL ol e =il EHEolx shockhze] FA
RigEs* ol 7} = shrk. el HAES RPF) GFR7} 34 WA ete 1. Omg/kg/min. o
Hﬁiﬁiﬂ Na+*Bhiltie) @A+ shockRpel FIREEAY B HEcszslz AFY 4
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