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An Influence of Water Extract of Akebiae Lignum on Renal
Function of the Dog

Abstract—Influence of Akebiae Lignum on the renal function of
the dog was observed with water-extract, utilizing clearance technique.

Akebiae Lignum water-extract(AWE) given intravenously in doses
of 3.0mg/kg and 30. 0mg/kg elicited a marked antidiuretic effect and
produced a distinguished decrease of glomerular filtration rate and
renal plasma flow as reduction of sodium and potassium excretion in
urine, positive free water clearance and osmolar clearance.

AWE infused into a renal artery in doses of (.03 mg/kg/min and
0.1 mg/kg/min exhibited identical results to the intravenous action
confined only to the infused kidney.

These results suggest that AWE elicits antidiuresis in the dog by
decreasing glomerulor filtration and renal plasma flow, which are
caused by the constriction of vas afferens in the glomeruli.

AB(o B F)e o B FH (Larizabalaceae) o] S8t 8k Rk 24 Akebia quinata De-
caisne 2} & A7 9o, o]g ,gw° KB (Akebiae Lignum)o|eta sl AgAolxn
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A% 12.0~18.0kg o] HEREHER S Aol ok

LDs) 542 4% zon fnd HR5me ~Frow ool Jlipsel Akebjae Lignum
water extract (AWE)S) —fEig Q4 @9} 0.9% salineo] 15, Foi & F, 2447 Fol 7
-85 Al4sl+=  Behrens-Kaerber 5 :90f] w}glc),

ol ek Ay Ay &Eiﬁ'?ﬁc’ T A BAEAY 2 Bt ARE3] AstaE &
#:2 pentobarbital-Na 30mg/kg. i.v. % REAA BEER A T RiFFAES] Fisher 9]
valustate & o] §-5}e] d AWee AT RS 75, Hdell Foley’s catheter & AFql ke Al
HERQD A5 TP UIBHE BAES] WElRRS ol HAES polyethylene & & Eale] —iEmH
7HH 02 A xsgl ok,

gH& Aol okE-S AR Fqlat: A Al Aol BAglo] HHRAYERR A A9
kol Azlabed MMERE RN veas quAss AS @RS st M )JFTEL —{ai
BHMES 22X ko2 = 24 gauge SO 2 Al o} 7]o] 7} polyethylene ,“::_
Harvard infusion pump o] 97, 30ml/hr 9 2 0.9% saline & HSEIEAZS] 1i41to] =
a7 o E slgdvhrl SHREEBE LW wiltete] e Snm Zq) %}%D}_

Clearance #/2{-0- 9178 Mol dAol =3l e g PEES -
b FRA] Fqat = EERC Arety B3kt QA EHA
rance o] B EfE] 2ol & polyethylene & T3 cannule & E3le] AF, Y ate] Felg &
A& ek A clearance HE H-A o Ag-slgl ),

R i) creatinine & Phillips & W7, PAH 1= Smith £99] wlfo] wal 33tz
39l o], Nat# K+& flame photometer & XEEAE T cryoscopy & 2R 3}9th
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LDs 2 &8 Qe 271z A543 BBRMEHE, 20~25g) 5WE dFo=zsid K@
water extract(AWE) —g & (100, 200 300, 500. 700. 1000. mg/kg) € A4 0.9% saline 0.3ml
of &aAA EZHe] FoIstgls 0.9% saline 0. 3ml=k& STE RT3 FUz
7 3toll Ab5h A 24 A] 7Hko er’%?ﬂ' 43 100 mg/kg °ﬂ’q dzTst 7ol % g&sigle
w200, 300, 500, 700.mg/kgoiA £4& 5@ 1.0, 2.0, 2.0, 3.0 =}z 7} Abakel 31000
mg/kg o] 5puA 5-rF A3 syl oh(Table 1), we}4] Behrens-Kaerber 1396 nle} A a3 A
3} LDgp -2 480.0 mg/kg i.p ot

Tk geatol cH3t YErE, HHo Fo ME—AWE 3.0mg/kg i. vl A& FE§ o o] ¢
Rovt 10mg/kg ivel A RE] BAEA rasigich olwl9] ZMREEMAZ(GFR)7 Na+

Table I--LDsp to Akebiae Lignum water extract in mouse.

Dose(mg/kg) 100 200 300 500 700 1000
Dead/treated 0/5 1/5 2/5 2/5 3/5 5/5
LD (mg/ke) 480

A certain dose of Akebiae Lignum water extract dissolved in 0.3ml of 0.99 saline was injected intrap-
eritonealy. LDsy was calculated by Behrens-Kaerbar method. Dead means the numbers of mouse dying for 24
hrs after following the extract.
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Table II—Protocol of an experiment showing the effect of Akebize Lignum water extract on the renal fun-
ction of dog.

Male dog, 12kg, fasted overnight.
9:30, Anesthesia with pentobarbital, 30 mg/kg,i.v. Trachea intubated
9:40, Intravenous infusion into a prolegs vein of 0.99% saline with a speed 10 ml/min. Both ureters
catheterized and a femoral artery cannulated.
11:55, Prime injection of 600 mg creatinine and 72mg PAH, the infusion switched to 0.9% saline
containing 2.4 g creatinine and 360 mg PAH in a liter with a speed 5 ml/min.
13:25, Collection of urine began.

Time Urine flow GFR RPF Cosm Cu.o Na, exer K, excr
(min) (ml/min) (ml/min) (ml/min) (¢Eq/min)
0-10 6.10 48.2 128.0 3.37 2.73 503.0 70.0
10-20 5.50 52.2 110.0 3.04 2. 46 481.0 70.5
20~-30 5.10 52.5 108.0 3.52 1.58 421.0 71.3
Akebiae Lignum water extract, 10 mg/kg i.v.
30-40 2.10 35.2 76.5 1.7 0.36 205.0 45.5
40-50 3. 60 49. 3 108. 0 3.08 0.52 396.0 47.0
50-60 4.60 46.0 104.0 2.94 1.66 403.0 68.0
60-70 4.40 44.6 109.0 2.87 1.53 363.0 68.1
Akebiae Lignum water extract, 30 mg/kg i.v.
70-80 3.30 42.2 95.0 2.24 1. 06 317.0 70.2
80-90 3.00 427 103.0 2.61 0.39 327.0 68.0
90-100 2.70 39.6 97.6 2.39 0.31 282. 0 60. 2
100-110 2.40 41.5 97.5 2.37 0.03 264.0 56.0

Abbreviations; GFR and RPF are glomerular filtration rate and renal plasma flow. Cosm and Cyyo are clearances
of osmolar substances and free water. Na, excr and K, excr are amount of sodium and potassium in urine.

W Ko sldeks EyshA tastd ol et 0mg/kg LvelAdle RERAHESL ©%
HA G ohizt o & AFAo o o= B W3E 10 mg/kg i.v e} A

Table 2= AWE 9] 237548 % ddlo|vh, o] creatinine-> GFRE PAH & BmifiE
(RPF)& &43t7] S)8te] Akg-stgltt,

Fig. & AWE 3,0mg/kg i.v Fo8 Ad 5HF a3 Aok =HA n#e dzA
3.50+0.63(mean+S. E) ml/mim o4 AWE 3.0mg/kg# 3.00%0.60 ml/mim 2 43 %
At o zi= 99t 9lgrh =3 GFRY RPFx A& o 38 vheh]#] @igton] e Nat
P& (Na. excr)uko] AWE 3.0mg/kg i.v. # 330.63478.01 £Eq/min 0 24 2] 369. 34+
86.03 xEq/min 2} ¥ m3tetwl HEHQ B BHe debi ok (Fig. 1),

Fig.2 &= AWE 10mg/kg. i v ik 79 ’%ﬁiﬁéﬁéﬂl X = e AR 560
ZL o] ek, °°17] dMe KEe H] #3le] GFR. Na.exer @ K,exer 8] Cyyo 7} thzdo

1o, p
R

L,
L 2

Fig3+= AWE«] 30mg/kvf, iLv. B8 5015 {«;Ag- 71013}
oo ofl = vl %ate] BHge] ZMgee] A= ES Ao B REL 4.08+£0.66
(mezmiS.E) ml/mm ol A 2.464:0.56 ml/min B 74 (P{0.05)3lgl = GFR 9 RPF &= £%
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Fig. 1—Effect of Akebiae Lignum water extract(3 mg/kg,i. v.) on the renal function of dog.
Open columns represent control values, shaded columns the values after Akebiae Lignum water
extract. Mean values from changes after Akebiae Lignum water extract in 5 dogs and their S. E.
are shown, *{0.05, **{0.02, ***{0.01. Other abbreviations as in table I.
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Fig. 2—Effect of Akebiae Lignum water extract(10 mg/kg,i.v.) on the renal function of dog.

Other abbreviations as in table I.
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Fig. 3—Effect of Akebiae Lignum water extact (30 mg/kg) on the renal function of dog.

Abbreviatons as in table L.
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Fig. 4—Effect of Akebiae Lignum water extract

Vol.

(3,10, 30mg/kg, i. v) on various parameters
of renal function in the dog.

Control values are calculated into the 100
and percentage changes after Akebiae Lign
um water extract. Abscissa: dose of extract.
Abbreviations as in table I (data from
Fig. 1,2, 3).
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46. 66+6. 43 ml/min 2+ 100. 06+10. 77 ml/minZ.
A EHR{H 55, 966, 2 9ml/min (P0. 01) 7} 107.
36+6. 30 ml/min (p{0. 05) ol #|sle] F-2lAql 7
4% vebdleh, =3 Natdt KY9 gifrRs 2
7o) R 416. 7+55.12 2F 71.24+3. 20 #Eq/
minol] ¥5te] 288.1433.77 5  60.20--15. 60
Eq/min &2 FolA oz Zrastevh,  velrt
Cosm 7} Cyo = & 2 0A Zast9) et
Fig. 4+ AWE 3,0, 10.0,% 30.0mg/kg i. v
2 o3ty WY nakE u) Eabo] BEHE
WE EER2 2 F nid HAE
dlH AWE 3.0 10.0 % 30.0mg/kg i velA]
Zh7he] RrEifol Aol HRIE 100.0 o2 319
Lol &4 85.4, 83.6% 60.3% 2 745l o
olmj 2] GFR = 97.5, 89.37 81.6%= =gl
RPF & 106.5, 97.8. ¥ 93.2% 2 74319 o
Na*o] HiftF-2 89.5, 80.3, 69.1%°lx kT2
ke 08.7, 97.2 2 98.8%° i, wufbAl
AWE 30.0mg/kg i.velAi= F2slA BE 4
A71%50] syl er vrelrt 3.0 mg/Kg et
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Fig. 5—Effect of Akebiae Lignum .water extract 325 AT 4 gtk olw AWE A
infused into one renal artery on various para- & Zohsli 0.0 o m Al g =Lod O
meters of renal function in the dog. It 0-9% saline 2 2 Zaifii Al &

Solid lines represent the infused kidney, mﬁ BB FabelAl 35598 & Falgt

bro}(en lines the contralateral. Abbreviations # bl AWE & Zksle] 1.0 mg/kg/min i

as in table I. (expt. 138) Z2q) 5w h.\?]‘m B Rale] wE F':Jf/%ijé'/] Py

ORIETY SR AEs A, °l~9+ -’Ll-% Fe 10//}7&7%gx 30 JFEﬁ % goﬂ%

Q

FEIEY r (‘)LI_
UM% 10 F3 Tl -‘«ﬁﬂ‘&’ﬁ%—ﬂ eFE HBE v skl B ook old Helwl g
HE2] ;55-77:01 el HEE »IrA}o}aM‘-}

E 3 =®

KB water extract(AWE)E 719 A Foslg &o Foluoz Agslgd o o u

B mEE (RPE) & 8] &3te] AREMAA(GFR)O] 7F43819 &9 olve}l Natdl K+e] wja ko] 7+
iﬁ} o} ol AFFEolE o gol glalch

—f BEARS] T3 E Aol ANTAAS e At AWE & 548 Bl dtole]
ok

ol AvtE AWE &= Ao A fifigimez Fgev] o= Ehigeld AR mykiissn w3}
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% RPF 9} GFR ¢ %ol 719ldl
ez GARAERS AAE
3 ARAY AFEENES E 4+ o

RPF 7} 7450w GFR7F 2ashllslol Aol of shgo] gashd wae] ot ¢
Bugaol A Nat 2 Kol AEFFgo] FrhebA] o dAsiotsl=al = FHREd Ao A
7 b5 gl7] W Foll Natgl Ko dhtiio] Zadhal slx ofell whelb HUFIRMEHo] vhebytet,

ARl A9 water vt A de AFEHA gk PUHRBL L WAH o2 GFR v RPF
o g FurelA iz Zlo] MFo|vh, wiohA 2 A4S AWE o] o3 SIAIKE HMK
ol o] ZHgo) obd MMM Zhae] L fle] Sl Ao Asg

RPF 8] 7tz ubit GFR 7+49 v 8] =48] #4-1= acetylcholine™'?, serotonin'V, brady
kinin12 199 Kallidin'>9 %9 FlRcHe] 7 ol A &3] ¥ 5 lzdl o] A5 ko] mEe]
Sgo] & AAg ddActel JodEE Aoz BHlkl ol% FEE 43 Foste A
charo) ®Ee] #AES GAgol whel RPF oF GFR & F7ksh o] ojudeo s ‘f&*ﬂ_ﬂr/h ut
2h4] AWE 9] GFR 9} RPF 9] haoll whi $iFIR{E/He] acetylcholine &2 Zo] il
et mRSEE ol whi zielzhaie A4E 5 flth

RPF ¢} GFR 9] 749 1912 4 RRiiefel Fol whel vascular tone LepsbA 2Hm
BEEo] 2e}r}i= 4§~ preglomerular vessel 92 =&3dlx w4 RPF 7} 7hasta a2 of & %
BRI oA dashe 495 A4 4 gleh 2ol @stel A8 AL, 6 100 mmHg o]
Shol A= WAl 48] aehn 50~60 mmHg o MEEIAE AFAGA o 37k e
A B S W & Qo) mEE LA = Bl 38l 3+ autoregulatory function (| #hEEIHE
7)) 0.5 kel ool Byl EEe] 80~180 mmHg ¥l kel A= Muirt Ao} WA4shAl FAATh =
3} fge] 50% A4 akel £ i 6~8%2 Fbutel iz Baalgol du A gleh®,

e AWE S| e A8 4 e opaeld Sgor ddad i QAT MEELHo] o
Astbebz B o wivh, -wlb} 0I o] ZheA L skdsl A = ok A BiEgRel
i Jx@‘*lfﬁ}* $-g v) Fato] SRR s ol lgo] dE A M/] Wl o] o},

KUt A AWE S| BaiRel 1 FOAGE SHREIA S e Ao ARl hebyt
o= g e ghebyl AWE & el 44 4-&38te] RPF e GFRAr #hA7)+= Zlol b &
= ololrl, madd] uba o GFR 9F RPF i= vas afferense 9 vas efferense 2] tone 2] #-of w}
ob ztA] F-9 9 <F vas afferense ©] tone o] Fraste] o] zle] g-Astwl Brmmiet 34 GFR
o] Zrtaln] ]9 Fai= RPF ¢} GFR of#be} haf zelgheh, &3 vas efferense o] FHai-
RPF ©] b4l v o] GFR | F7b& 7] e whell iz o] 9] &ahe RPF 2] Z7bsh v o] g
SBEES) 4 <lsle] GFRE i zhojg-oh whebA AfgRel o] AWE 3= GFR & &=
2449} RPF & erxko) b Zol g 7] ul fof]l AWE 3= 32 AR vas afferense ]
st ol FHFAA v AAE 97 3l

thSol]l AWE 9] iiufi JiB el 43t %LIU)J%% ske] Al GFR ) G4 & #a7F gl&+ 4
Rasol A9 A I %] A wlE ko] Zhaelx] @i ¢+ glomerular-tubular balance 7} 7|
Qx5 i elzbal Aol el of P1Ee eAFe] A% AFarh delibrn Was A
R ko] ZhAE)A] w o] eHD,

wtehal AWE o] o 3h BiFllRIEH 713 v Sjol e} 3ko] GFR O Agt iz olsle] xFol

RPF 9] o] gt 7 --9F BN A 2] water
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MAHE Natd K9] 7o} olo] wheh mabzgast Qelvrt Aoz Andeh

¥4l 4% AWES LDy 480mg/kg i.p, 24 719 BHvie] Folst AWE &e
A3, 30mg/kg Lv. 9 42E Azl geh Wb AFFdz Q¥ YA} B3
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B A Tol MES A8 Gl AL opch

\

Aol Aol ek o FE Ay gote] o] Kk extract & A9 FAkAC] Fo 5yl &
o FRRRYe 2 Agelg o o)W o] B RS BiiiAES ¥ Fole] AR A 7
Bl 3z o]of Bl 5le] Nat#h K9] ek 9 Cy,o ¢} Cosm = ZHAsk9e),

T BEIkl AWE & T89S W= BIREENG 22 AU AWE AR &-sle
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o] *191 A3E AWE = Aol Al fiRIREI o2 2-83pe o] 82 T2 vasafferense o] 3
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