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Effects of the Saponin of Polygalae Radiz on the Renal
Function and CNS-Depression

Dai-Kyu Parx and Wan-Ha Lze
College of Pharmacy, Sung-Kyun-Kwan University

Polygalae Radiz was used as diuretics, analgesics and expertorants in oriental medi-
cine.

The root of Polygala tenuifolia Willd. (Polygalaceae) is comprised saponin (Onjisa-
ponin A,B,C,D,E,F and G) polygalitol, onsitin and sugars.

The pharmacological action of crude Polygala-saponin (PS) obtained from the roots.
are studied.

The following results were obtained;

1) The median lethal dose (ID;s) of PS in mice is presented 71, Img/kg s.c. and 694.
smg/kg p.o..

2) PS demonstrated diuretic action of relatively long acting duration in mice.

3) The diuretic mechanism of PS was found due to inhibitory effect of renal tubular
reabsorption of electrolytes and glomerular vascular dilatation.

4) The group, administered simultaneously PS and cefadroxil monohydrate was signifi-
cantly increased with PS alone group on diuretic action. Synergistic effect cefadroxil
monohydrate on the diuretic action of PS seems due to competitive inhibition of:
plasma protein binding with PS.

5) PS demonstrated analgesic action by the acetic acid stimulating method and Randall--
Selitto test in mice.

6) PS presented antipyretic action against febrile treated with the typhoid vaccine.

7) PS was significantly prolonged against the hypnotic duration of pentobarbital in
mice.

8) Onset time convulsion and death induced by picrotoxin and strychnine in mice were
not delayed.

According to the above results, the PS was identified as a pharmacological active:
component obtained from roots of Polygala tenuifolia Willd.

— 178 —



Vol. 14, No. 4, 1983

]

E 2

7k (Polygalae Radiz)= TEAER 1380
2 BEADY hzkE FREAY ddezA g
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Aol Bxapa gl 1719

FH EEE SRR 940l B4
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1. #4828 2 Sl

D # &

Flame photometer:
ory, IL-443

Physiograph: Beckman R-511 A

Double beam spectrophotometer:
2000, Bausch & Lomb

Analgesy meter: Ugo Basile

2) B %

Acetic acid (E.P., Wako), Carragennin(E.P.,.
Wako), Cefadroxil monohydrate (Boryong Pha-
rm, Co), Indomethacin(E.P., Sigma), Pentobar-
bital sodium (E.P., E. Merck), Picrotoxin.
(E.P., Sigma), Prostaglandin E,(Dong-A Phamr,
Co), Strychnine (E.P., Merck), Sulpyrine(E.P.,.
Wako), Aminopyrine(E.P., Wako)

Hibe HiAgE s FAA
2. REME

Fujita9} Itokawae] J5ik*o] ulzl 58 (Poly-
galae Radiz) 5.0kgS HFKZ 3le 95% EtOH
2 447 2283 94 d3d 4% dag o
b Ao Al bR 3te] HIEAE saponing] A

Instrumantation Laborat-

Spectronic:

o A4dHE JAAdE 2L 2Fe= 3ﬂ Js,lz{]ﬂ
F A EAA HEE saponinzR 180ge A
2 P FAel EaAstEA AFAA A d g
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3. RBH=E
1) EREY
APYFEE JF & 18g~22g, I3 & 1508~
2008, RKARE 1.8~2.2kge] FE5& 43T A=
2277 A%st] 484 44 ALARD F

Ao A&t

2) =k SHRR

APFERZ 43 F AH&st] o 2 KTHR
o] wE 9 F X A}2k2 Behrens-Karbers}
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3 FR(eAA g EHix

BIRTHM | mA Ag dhd. FRE 4
HEER Agslg e %K% pentobarbital
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AAZ S FFY BFEks 39 4€H44
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d3tg ek

£RE st TEHE AAsS d3& =
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& 0.5mm)E 4F] 2Z tubeE: Fdo BEE
REel dAA HAAA Jagdst HEER
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& Schalesy] ¢ ul2}A] creatinine & ek-2 Miller
59 Well F3toq At ‘
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ducere] @723 % input couplerZ %3} phy-
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< AA3Z}Y 7] cannulaE 44 A F3 input
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(2) Randall-Selitto]
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slo] Hbgo] A AUl Eelrste 3HFNE A
wale] Aol A3tz HEES HER, H
S&E saponin P¥EHEET} indomethacin #HEEEES
2 el &Btsle 10wl 42 Sgle,

Z+ Bfoll EKEFHELZA 1% carragennin
0. ImlE 317 9] A Ak RRES-S1 o] RTHSsE
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BEMREE A&

(ii) Prostaglandin E? #ig#[%%, : Randall-Seli-
ttoWl ol wiel HIEFHBEEA £ 4 prostaglandin
E,(50ng/100g) & 317 o] HREERET-S1 RTHEH
HetL 2417k o] FH-B £ carragennin KRR,
W FUd ez 4¥E 3y

6) fEEER

EARS Zo H¥o] wet APFER KR
g &#Hot st A& AHE-8te] HLERE saponin
9 fAEAE BHEIL
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& FHEY FA4L Bo 2 ETREEE =
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Table I. Median lethal-dose of crude Polygala-saponin in mice.

(mg/hgy ne)  Death/Tested s d (mg/lg poy  Death/Tesed = d
30 0/9 250 0/9
» e 05 10 - /9 0.5 100
50 2/9 1.5 10 450 2/9 1.5 100
> " 3.0 10 s s 3.0 100
70 6/9 5.0 10 650 4/9 4.0 100
o e g 10 e 6/ 5.0 100
o e 6.0 10 - 6/ 5.5 100
> i s 10 o0 e 6.5 100
1o 770 7.5 10 1050 7/ 7.5 100
125 9/9 80 15 1200 9/9 8.0 10
2z.d 5359 _Z;-—d * 505. 56

LDs @ 71. 1mg/kg(s.c.)

LDso L 694. 5mg/kg (PO)

z: Half-number of dead animals against successive sample doses.

d: Deference of successive sample doses.

m: Animal number of each group.
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2. FIRZBBRN et K

D) HEZE saponin®] FREE

(1 REAARRS 3027 FHREL 28.0
+5. 1gl/mine] ¢ o v HiEE saponinfFHLEL] A
= AL 3050 106. 712, 7pl/min 30~60%-9]
A= 204.0419. 6xl/minz. @instd = 60~905
ol 127.3+14.8ul/minz A AN BRI
H 3t v g B FARA FAHoR T
Bing vehidon 2 o FRE FH3 i
Hel AARELZE 3 EEE ALz Hol HiE
& saponing] FR{FARE] 30204 90 At
olo] HAFFEE & F UATh

2) RPEHREHME

a) Na*g& [ [Repo]l 3hiftd NatB2 AAER
o & 4.2283-0. 42pEq/mino] =4} 30, 60, 90%
o Z+zt 14.66-1.07, 20.6712.40 2 16. 13-+
1.58¢Eq/minz 4] Z+7+ RliEE saponiniBi /i
Eot 3ol A 6wl e e Aoy 1208
FHE dA AAAE Sk AL REQ
Einet A= MRkl de Aoz RESY #
Brel Nato] HitEE &7 e < veh oot

b) K+& ! [Rep K+ Pt E-2 #i%E saponin
BYELRT 2. 7140, 31p¢Eq/mine] & o v} % sap-
onin ¥HTE 30,60, 90%e] 27+ 11.67+1.87,
18.4743.86 2 10.594-2. 964Eq/ming v}l
ol 94 K+ PitExs RES @ T4 #
o3 EinE e At

¢) CI'ig: Cl™9 HiftE s MiEE saponin #
BRFT-& 3.6910. 24pEq/mino] 1.2} 30, 60, 90
JAE 9.4140. 98, 14, 19+1. 715} 10. 6742, 72¢
Eq/mino 24 JRE ¥ Nate] HhitE @t &
A A2 M e BnE 2Zgon o g4
120% o] ¥ AAA = Yok

(3) Nat, Cl- 9 creatininef3:38 : Nate] &
A A& HiEE saponin WEHRE] HER A
28,112, 76pd/minc]| 4 FE saponin FEALE
3080] 99.7-+7.31pl/mine 2 M= 4z 608
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o= 177.3+16. 30pl/mine 2 A AT ENS 2
ojt}r} QEFH AF A s o 12083 1650%
ol & HiEL saponin R[S FAAZE 353
ek

Cl-9] AALg lolAx NatzdlAEz A
A FAeE 90E7A ENE e Rz
120 LS5 & HIERE saponin $YEFTS A4
R E 74w g or] creatinines] & A A-&= H._
i saponin #EAfE 30% AFH Ei=Eld 90
E7A FHEE Az 1208 DigHEHE AR
3] &5 9 o} (Table II).

(4) Nat @ Cl- #kfizs : 92] 44 (Table II)
ol A viebut vk} o] MIFEE saponing HERL
SRS W RES A B R ERESE
MR e Helx ol FIRIERY HEMN
BRE S8t Nat 9 Cl79] PHltERE 453
u} Nate] gloj A= 30,60, 905 ZF $9
g #/imE ve gl (P<0.001) Clmg 30%
3 607l Eind EHmes 29ov FAAA
A4 Az At e E/mE
B e} (P<0. 05) (Table IID).
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FIRE wFUREES Humsl, B@EEFIRS
gl o8t FIRSoz FEIHD EERFR$Y
Nate RUFEMRES Avdes F¢d AEFTF
o ¢k 60~T70%7} A &4 =3 4R = Henle’s
loopo} BN BMRENA AFFde. = K=
REREA A AT EMNBFMRE S Henle's
loopg A vE Fote] AEE AFFHz F7%
ot o] 22 BUBMERELE 2R o7
ofl A Eul" Kts}h &3 KR o 5] o 30%
AEot @R A" G SEVERRE A
K* Fvl & BifiE#e Nat—Ktagg =z 75
off 2J3le] o] Fofzl et 48

FIR#] o8 FIRIERAS @S BRG]
Al Natst Clm9] A& oAl A4 AR
A3, LEEEY St wE GRERERAE
(GFR)9] #ms BRE BT ezA FARE
doedle Aoz E5E + A
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TE 30%, 60FS) RES inzRol HRTE
v ste] 8,74, 1L.7d) @ING AL wHFFATE
o) 3.8, 7.3 @izl wlstel 2.3d ¢ 1.6
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EFEGAE 6,04, 9.549 BNE HFFAA
o 3t WS T EinEs: JeEded,
Kt 94 gt5532 4,30, 6.8 vl ate]
HLEdFTe 9.8¢ 11.89 #HmE 2z
Clm& 60%olA 94 94 dv P<0.05) F
g Jen ok

(8) Na*t ClI- 9@ Creatinine [RFER @ HiEXR
saponins} Cefadroxile] ¥ 2% o] 3-& Nats} ClI—
o] #gA A go] HiEL saponin FHE-E F
Sge w9 vz & 0%, 608, 90TelA
ZA @insigler I AL H5FdTa
2d) o+ 1.5v] Eokew ERE BRUES EnE.
# fAE FFE dEbd s BHEY & Adh
Creatinine®] & A AgA = 30%3H F715
71 A&Astd 0EAA  AEFHA o U 307 60
9 AALTo] FEFGFY A A g v et
$98 Aol & el ¢l vh(Tabe III),

(4) Na* 9 Clpkifizs : Natzp Clro) Pz’
< 30,60, 90844 4 A& #BWE e
A3 12083} 15086 A 5= YRl wdte &
A Ve gev EAALL 94 gk
wpehA] HIE7E saponine] 9§ EEE P
Cefadroxile] §& o2 7t ®iN=E A&E ¥
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Table IV. Rate of fractional sodium and chloride excretion of each group.

) ) F Na(%) F Ci(%)
Time(min) Crude Polygala Crude Polygala Crude Polygala Crude Polygala
saponin saponin & Cef. saponin Saponin & Cef.
Control 0.8240.12% 0.73£0.09 0.79+0.10 0.70+0,13
(100) (100> {100) (100>
0~ 30 1. 96-0. 38* 3. 0140, 44%** 1.3740.28 1.7440. 36*
(239. O™ (412.3) (173.4) (248.6)
30~ 60 1.83+£0.37* 2. 5130, 30%** 1.21+0.37 1.2940.17%
(223.2) (343.8) (153.2) (184.3)
60~ 90 2.80+0. 40* 2. 97+0. 49%* 1. 974:0. 33%* 1. 7740. 42%
(341.5) (406. 8) (249. 4 (252.9)
90~120 1.00+0.17 1.422+0.42 0.7540. 10 1. 09-+0. 40
(122.0) (194.5) (94.9) (155.7)
120~15) 1.08+0. 23 0.94+0.14 0.84+0.13 1. 00=*0. 40
131.7) (128.8) (106. 3) (142.9)
a). Mean=+S.E. b): Percent change from each control data.

% ! Statistically significant compared with control data (¥P<(0.05, **P<0.01, ***P<0.001).
F Na and F Cl indicate the rate of fractional sodium and chloride excretion.

o)} F EEE Aole F94L Asin
Cefadroxil-2- cephalosporin;f -4 4 o] &
/q Bopgoe=s 7HH1_1:404 o
FEEE $A 3t cephalosporind &
E F&4]l plactamased] wiele] <A E
ad# 3 om olE CefadroxilZe {71
A qujdol of 8 FMRE il
A o] FojA = AL R gEBEo] 7O
Cephalosporin g £.5 2 o2 ZEjys W45
A =4 W8d el FE&E BinAse A2
oln] w2 ¥ w37}t glrl, DoddsE7®-2 ethacrynic
acid” furosemider} cephaloridines] FHIEH S
w5 BmAEE #2E v gl Carbon™
Cefazolinz} Cephradine] & A4=1a s Rk
o & furosemided] o ¥ol] 3L dF-oll 4] Cefaz-
olin®] 44 furosemideo] W&o 32 &l A
g0 80% A 50% %, Cephradin-a 20%¢] 4]
10% 2 A 3}9 3 GFR3} cephalosporinifie] & %
Fxo] WarE Hshgle] Rl BAEES dEit
o B% MINFE Ba@ 6 Ak oA Rk
7k saponins} Cefadroxile] W&o w2 FRK
F e 2ANAT AHAdA F EA 4

3t
NEEIEEE
3

=z

i fo ﬂmﬁl
_Or&
lo N o 1o it

—

=
7k MBS RE #Ed sleAe] B AL
= A o] AgATAA hehd wh ool
&L saponinz) Cefadroxile] ¥ & oz REE

o] Hajpoll ®lE slel UNaV, UKV, UCIV, CNa,
CCl % CCrol A 25 Sgimshs Fae] S5F
of F-2 o} 30F-o A 241, 60%olA 159 & el
W 9 o} (Table IV).

o] 9} 722 Cefadroxil ¥ &of w2 FIRZRY
e cephalosporinffi= MBS e
o] ¥ GERZ FHE AL HFo] HIE
& ‘saponingt & Akl 2 & HA o A MO E
et AgEA e FE P HIEE sapo-
nind PHHEK BHEoE 2uUA L &
e B ERIREAA HERE "2aE FF
N5 BHERERRE Eol9 Nats 1'54 &
A AET A3 AR EA KES Eie-
7] BES BHEES BiAlE Ze °|L‘rl
7} B Ao

3. R 3 oFORo| cHE R

$HiEL saponin HEF AT 60Fo] 2hEE &
sAgol eldert 0% olFelx 3
HOE g]ii] gom, IFFLAHE HE
o &Fo ] A 9l of. =8 HiEE saponin Cefadroxil

i
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Fig. 1. Ffiects of cefadroxil monohydrate on the diuretic action of crude Polygala-saponin in rabbits.

o --- Crude Polygala-saponin.

—e
Vertical bar indicate standard error.
Uf: Urine flow.

e — Crude Polygala-saponin and Cefadroxil monohydrate.

UNa. V, UK. V, and U Cl. V denote the excreted amounts of sodium, potassium and chloride

in urine.

CNa, C Cl, and C Cr indicate the plasma clearance of sodium, chloride and creatinine.
F Na and F Cl indicate the rate of fractional sodium and chloride excretion.
% statistically significant compared with crude Polygala-saponin treated group

(*P<0.05, **P<0.00).
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Fig. 2. Effect of crude Polygala-saponin (10mg/kg, i.v.) and Cefadroxil monohydrate (Img/min, i.2.) on

blood pressure and respiration of anesthetized rabbits.

B.P.: Blood pressure in carotid artery.
Resp: Respiration in trachea.
Chart speed: 0.5mm/sec.

Table V. Analgesic effect of crude Polygala-saponin and supyrine in writhing symptoms of mice.

Drugs

Writhing symptom

Analgesic

frequency Increase(%) effect (%) P
Saline 42.4+1.702 (10) 100 0 —_
Crude Polygala saponin(10mg/kg, s.c.) 18.14+3.10 Q0 42,79 57.3 <0.001
Sulpyrine(100mg/kg, s.c.) 11.5+2.74 Q0 27.1 72.9 <0. 001

a): Mean+S.E., b): Parenthesis indicate the number of animals. All data obtained from crude Polygala

saponin and sulpyrine treated group were compared with that of saline treated group.
P: Statistically significant compared with saline treated group.

o] Aol A HiEE saponind 10mg/kgE
B oatge W AEAdsEE RS HER
‘writhing symptom¢] JEEE-} 42. 4o )3} 18.1
< Yepigax =3 HWEBEYE sulpyrined
100mg/kgs #EAEE FEo) 1158 vHE <7k Ho
At FHE L3S w2 E oW SAFLE
£ 8 9A Z3E el Qoh(Table V).
2) Randall-Selittozk

EIEAEWE=ZA carragenning AE-3F HE
| 4 iR saponin 10mg/kge HHLE FE

SRR 2. 0524 HBZEH = 245 indomet-
hacin 5mg/kg #EW Bl ehd SEREHREK
1.78% %k of & ZA4E e ot mEEALol
o e Hole =, =3I AREBYHYEE
prostaglandin E,& A1-83 AZ57 Ag A&
HLiEE saponin FYEAC]l SRMEFREL 1.6524 =
%53 ¥R indomethacin®fe] 1,715 %
AVe gREREE Ve 9l ok (Table VI).
SARTEe] EREML 4A0Y EEFEDE
ol prostaglandin®] A4 AAL Adde
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Table VI. Analgesic effect of crude Polygala-saponin and indomethacin by the Randall-Selitto test.

Weight causmg .
Inducers Drugs pain( X 10gm) I P
Saline 4.80+0. 35 — -
1% Carragennin(0. Iml, 7.p.) Crude Polygala saponin(10mg/kg, s.c.) 9.85+0.75 2.05 <0. 001
Indomethacin(5mg/kg, s.c.) 8.55%0. 46 1.78 <0. 001
Saline 4.25+0.17 — -
Prostaglandin E;@00ng, i.p.) Crude Polygala saponin(10mg/kg, s.c.) 7.00=%0. 36 1.65 <0. 001
Indomethacin(5mg/kg, s.c.) 7.25+0. 40 1.71 <0.001

I : Analgesy coefficant,

P Statistically significant compared with saline treated group.
1% Carragennin: The test was carried on the inflamed paw (0.1ml of 1% carragennin injected into the

hind right paw of rats).
Prostaglandin
hind right paw of rats).

aspirin, indomethacin @ phenylbutazone% 3} A
A ERDEpER <A endorphing]
4 9 85 43 opioidfE TEEZ gl
o}, 75,80

Vane®", Smithe} Wills® ¢l Ferreira 5832
aspirinf-o] ¥4 % #-&& prostaglanding] A
S gL B3 3o F A prostaglandine] 7}
A F2% dALE 832 opioidie &3
ol #3lelE Aol A morphinetf L2 b
giE o2 ¢# 3 endorphinz}e] AHEHH:]
t] 3t} Hosobuchif 892 opioidza& EAEL
p-endorphin®] $31 % FA 2 AFEHAE &
Fate Aoz By g

o] AgolA g AFTIAAAYPAA HER
saponin-& acetic acide]] 93}l $ut=E = EEK

: The test was carried on the inflamed paw (0.1ml of prostaglandin E; (100ng) into the

el w3l 57.3%9] writhing syndromeg- ¢
Atz A  vlzmekEql sulprined AEFFZH-
72.9% EoE 2ot A$ fo4de dE A
Z Jehy Qo carragennin} prostaglandin E,,
of & EEFER st s HEE saponing)
BIEHRECT 47 2,059 1.6624] R #]
o] FAel dE AFEAE eIz A
EZE 298¢ indomethacin 5mg/kgel B
FERE 1.785 1.716] wla¥w] FASHA ek
wkoh
5. BERENR

Table VIIo| v}ebd vle) 7bo] typhoid vaccine:

+ BEMEE RET BEE: BHIWE RE

‘ 2*17P B ##S gl A7 A wer

1 WojA 7= St AE BERES 29

Table VII. Antipyretic effect of crude Polygala-saponin and aminopyrine in febrile rabbits.

Number Changes of temperature(°C)
Drugs of
animals -2 0 1 2 3 4 (hrs)
Saline 5 38.1 38.4 39.9 40.1 40.2 40.0 39.8
=+0.18 =+0.12 =+0.32 =+0.47 0. 26 +0.11 +0.16
C.P.S.(10mg/kg, s.c.) 5 38.2 38.5 40.1 39.6 39.0 38. 5% 38. 6%
=+0.18 +0.17 =+0. 32 +0.15 +0.16 +0.17 +0.19
Aminopyrine(100mg/mg, s.c.) 5 38.1 38.4 40.3 39.9 38. 6** 38. 5*x 38, 3%+
+0.12 +0.17 +0. 45 =+0. 33 0. 34 +0.28 +0.18

a): Mean=+S.E. C.P.S.: Crude Polygala-saponin.

% : Statistically significant compared with saline treated group (*P<0.05, **P<0.01)
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Table VIII. Effect of crude Polygala-saponin on convulson and death induced by strychnine and picrotoxin

in mice.
Convulsion .
> Increase Time to Increase
Inducers Drugs ons(e;:1 ig;ne P death (min) (%) P
(1§;§§2?‘§;_> Saline(10)¥ 6.50-:0. 64% - 1. 89::0. 40 100 —
Crude Polygala
saponin (10) 7.37+0.78 113. 49 N.S. 2.07+0.41 109. 5 N.S.
(10mg/kg, s.c.)
Picrotoxin .
(5mg/kg, i.p.) iallze(El,Oi | 9.040.51 — 17.56-:1. 38 100 —_
rude Polygala
saponin (109 10.530. 81 116.6 N.S. 19.541. 48 111.3 N.S.

a). Mean+S.E.,

b): Number of animals., ¢): Percent change compared with saline treated group.
N.S.: None significant compared with saline treated group.

Table IX. Effect of crude Polygala-saponin on the hypnosis of pentobarbital in mice.

Drugs Hypnotic duration(min) Increase(%) P
Pentobarbital(30mg/kg,i.p.) 94. 6+ 5.29% 100 —
Crude Polygala-saponin (19mg/kg, s.c.) & .

Pentobarbital (30mg/kg, i.p.) 125.4%11.4 132. 6% <0.05

a). Mean=+S.E.,

b): Percent change from control data.

P : Statistically significant compared with pentobarbital treated group.

ov BEME KK 24 7t Fo #IEK saponin

& WS FE2 HEK saponin FHE 24] 7} o] 3
'T'E] HER] vlete] Jogle (p<0.05, pl
0.0D) #HE#HEE et gler] HEE saponin
o Hddaste SAdRE HREH= AL
aminopyrine (100mg/kg, s.c.)3 $-Apgl § Q=&
< v ek

6. FEBHR

A # el picrotoxinzl strychnineg #ygistel ¢
il s ARl gloiA HiER saponind HHETE
of Hlete] A LA AGA o] =FH A%
H71E g FAAA FAAL vEuA %3
t}(Table VIII).

7. Pentobarbital BEIRREEI0 THSl %R

A # o} pentobarbital sodium(30mg/kg, i.p.)
B EE 04,645,208 9 FulAE AL vy
2.7 HEE saponing W83 Fol A& 125. 4
1L 43+ 22 132.6%9 AT 44 &34%
el 2 et (Table IX).

o)Az & AEFs, 74957 2 pentob-
arbital ol g 3te] HA3 A& Fobe] MHiEE

saponine] HfEEEEEC] H3 A A F g AE
gt A # strychnines} picrotoxine] 2] &} 1%73 ]
e flPod AE5EA, HAas 2 g
7t Al = HEIE E£5E Jdegd Aoz g
A= 9ot

g Takagi 5899 Zy%E, HE, 24 2 4%

BRI FelAE v AT Aot ] J_ °ﬂ
A Qo)A JHERE saponing]  rRIEHIBIER &
A FFoE g Ao v Re] nol 4 E?H
i % OHLER saponing A5, A 2 §4g
28 5o PiESEel Hetel EEe Jewe
A2 AAAG, olge) AFaFs Hdas
of vidt = BELE FTv FTdF & A
ZHel e},

& B
i#& (Polygalae Radiz) 248 Hiigl Mgk
saponin] 2] L-&-& HAEFI] $)ete] FRE
A=t pEml] #d 498 gl o e
AFE A0
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