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Effects of Polygonatum odoratum on Mercuric Chloride
Induced Renal Failure Rats

Ju-Hyang Kim and Ki-Sook Yang*
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract — The rhizoma of Polygonatum odoratum (Liliaceae) has been used as the treatment of body fluid deficiency, dryness
symptoms and hyper glycemia. To study effects on acute renal failure of P. odorati rhizoma, urinary volume, urinary electrolytes
and serum factors associated with renal dysfunction were measured in HgCl,-induced acute renal failure rats. It was revealed
that its ether ex. had significant diuretic effects, regulated hypoelectrolytes(Na+, K’, CI) and inhibited the increase of creatinine,
BUN in acute renal failure rats. From the ether ex. which was more effective than MeOH ex., three lipophilic compounds were
isolated and elucidated hydrocarbon(1), B-sitosteryl stearate(2), B-sitosterol(3). The B-sitosteryl stearate(2) were isolated from

Polygonatum sp. at first.
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529U (Polygonatum odoratum)= &7} (Liliaceae)oll
ke thdA 2RO EX =9 AloklA] de] A s
FAQ0 k8 9 28 AEAolt) o] A Ee] 242 &
@FH), W38 (W EH), SEE), ATE&EFH)E st 4
@E8), AR R, AAZEEE)S] '50] o] Hlxe] X
gol AbgEz et

o Jl-)

T2l e A2 ArEe 3 L AEsE
o thet S5t E st At BaEJ o 2

2] ¥ B-sitosterol, steroidal saponin 5| T 3} colony
stimulating factor =&} lipopolysaccharide®] lympho-
cyte 34 2Hgo] BuHUTE AR o2 F2H e Yol
A] polygonatiin(C-glycosylflavone), cosmosiin, vitexin,
vitexin 2"-O-glucoside, saponarin®] B %30 Z7ojlA]
B-sitosterol, B-sitosterol-B-D-glucoside} steroidal sapoge-
nin%l spirostanol glycoside, tigogenin glycoside$} 2]
furostanol F-=A7} BiE Q).

S=de g3 FA AT AFE JY3E F f
Ara7)el ok Al ool i A7t UG ALE AT

*MKXHE-mail) : ksyang@sdic.socokmyung.ac.kr

200

Q710 B Adexe Al 840) BuVE 523 ether &
229} MeOH 9l29] F4] 2§30 X F3E H7kst
A} Fo o3 i F4 A S e =, = F
Asd 2 YA WMsE Hrieidvh. B3 s
A7) B4 JEL YA B 58 84S Jepd
ether A2ZHE 3}FE hydrocarbon, B-sitosteryl stearate,
B-sitosterok2: @] 543I¥ 2™ E3] B-sitosteryl stearater
Polygonatum@:o| X A& ©e] BAE e Zlo|t

Mgy

AR - 5299 272 19999 9¥ HEHE= gt
oA A 719S BAg T FMEs AE A
E2 dgon FSHESMP 99020)2 £ te AR E
Aol Bastdch

£ 3l 28 - 5299 2HQ5kgye ether= 40°Co
A 2AZH 38] 712 FEII] ARRE ok AAE ] F

23l ether A2 12 g2 YUTHFEE : 048 %). Ethers
2 A7 T FALE MeOHZ 65°ColA] 3217+ 33] 71

A3 B9 k] MeOH A2 637 g2 ATt



Vol. 33, No. 3, 2002

FEE : 255 D).

okge| F0f — A5 200+20 g9 Sprague-Dawley/l -§-3
AHE A% TER3 BT A ETE U2,
furosemide £ ¥ AR FALE 558 2 mgkg I3}
FARI F4 ARHE oA 24X7F AR & F
F7H 22 A gl 3 0.05% Na-CMCH &
FoJEt92™ furosemide F-oJ- furosemide 20 mg/kgs

ANE Foie 7t A|RE 0.05%Na-CMCol| ABAA 8%
Mg g st

=2e| Y - ofF Fo] T 3FE 3 w2 aluminum
screen wire bottom metabolism cagedl] 5838131 7} Foi-
o BFA0R et AEE QR HFAA shHA Fo
F WZE AR SAIZE 5o 5 RS SSk

= B Mol &H - 7} FofFollA] 5417 2t AHA
g 3 F FEAI5R= Na', K'9] &2 jonselective method'”
2, Cry 3%< coulometric titration method?oll &}
autochemistry analyser® 83} t}.

&3 F creatinine, BUN(blood urea nitrogen), uric
acide| EEkEN - 7t Fojro] Ao RRH A)H3 BA
% 9] creatinine 3 Jaffe Method V2, BUN &2
urease-glutamate dehydrogenase method ”&, uric acid 3
2 uricase-PAP method'? o &3} blood autochemistry
analyser®. 7433t}

A1 9 HjEe| F20)| olxle dE - 4 FAToEN
B A& A 9 u)ge] SRS Skl Sl vist 9
&8 e

Ether AARRE|S| HE EE| - 5279 ether I 89
g2 gradient elution2- ©]8-3} silica gel column chromato-
graphy(n-hexane—>CHCL)S 2A|3le] 1870 9 (fr. B-1~fr.
E-18)0% Wit B8 E-1904 33E 1(94 mg)s AR
o, B3 E-25 n-hexane/acetone 3211 (30:1)= porasil
C.CE AN 33E 266.6 mg)E LU, 23 E6
S 2RE AAPE 2AFES nhexane® Z A AA 5t 3t
TE 320 mg)S AU

sietg 29| gl 2™ - I3¥= 28 10meH 3t
1% alcohol’d NaOH &9 50 miE 7Hl 4-8-A] 2A17¥
7tEEL FEEAY. FFHTE 71 F etherE 7Hf %)

atod WA & & ether 7FHE F8l FrERE ‘%—r =
FEAZ AL aglycon(BHE 2a)S GC/MSE AAls)
St g £F0 d- Hc1£ 7t Ao = 3 & ether~

71l Rt o714 d
¥271%3l3 CH,N,& methylationA|# methyl ester
AT} o] methyl esterETHE 2b)E GC/MSE AAI3}
a2 RS eIt

2 etherd & FFEERE U

201

ol

go AFddoz g Folg fuste 549 771
S2 BFETA o] BA A BAgzgo #gH Aol
A Biber 5'%& ’\“ﬂ“ﬁ E3] Z9M e oS &
23 A X gk AFRL] osted Al 7%l ol
g Fe Hoz ¥l H]’ 3, Ganote 57 o FHFE
o] MeF oz 29A =T AE A ZHTERE AlA
LT Ao & Yo AR HIASHTH

HlY 232 ARE furosemides SA| 4ol 7H8
FAHOo R AMREE oA 2A Henle 28] e Z}ollA Na’
2 e AEFE Al ol EJJ— VR, =
AsAe] v =71¢t €3 BUN 2 creatinine S =
ol Balgo) gl Aoz deyA Yok

Shan 5772 A&¥ ANEZYE HO/F R A
o] G2 Aarlel ol 4l £2440] SutE Ty B0

¢

o Mitch 5" a-keto acids - H,0,9] scavengers ¥
oJgko 24 Rl Abkrle] ofgt Al Aee) YL v
SATHL BALstATt.

olof] S=Zae] A HAdoll

S FoJsl] 949 Al B8 %Jﬁ& —?ﬂﬁ”‘%"ﬂ %%fﬂ ether
011/\94, MeOH & A1rE H
3o} = 5 AslFe T 2 Al 75 *Eﬁ‘rﬁw X]:LL°1
3 QAL furosemide —?—04 T} vz A HT
=80 OXl= HE - < st F4 Al 548
=3k AF ) TZH|9 ether 0“* 125, 250, 500 mg/kg<h
MeOH A2 500, 1000, 2000 mg/kes Z2F A+ FoAE 5
Ak WE AR o) BHE furosemide T H] L
B2 9 A7ke B8 2TH(Table 11, 1-2).

AZRR 2 dE =g vud 43 538 FoE #
W A A el s F43] A HHAC’ﬂ =
furosemide $7-& Fof § 1~2417F Yol Algsi 744
iy 0131 3}%‘3 ROl ghH F=# ether d‘*ﬂ- MeOH <

Bol7e 1~3A7F B¢ AEHQ ol 2 Bl
U% A T‘-ﬂi@% A SATHAE fo4 e &3t

A&HIATE. F4 A S40 7 sl Azl HE p<0.01
9] 4o A A4S B o] U3l ether A 29
MeOH o) Fol-& &3 &S] 3 Ha IS HIlo
ether 12> 500 mg/kg®t 8% MeOH 92 2000 mg/kg
Az TR ¥ =FE ST E94E BAT
E3] ether 4229 E7= MeOH 9)2=9] 4u)] A-&5F Fo
FAME 2 G377 o 953819 oM, ether @< 250 mg/
kg T2 furosemide 20 mg/kg FA=H SUSH 44
3 olm AHE HATH

A



202

Kor. J. Pharmacogn.

Table I-1. Effects of extracts from P odoratum thizome on urinary volume in HgCl,-induced acute renal failure rats

Group Dose Urinary volume (ml/hr)
(mg/kg, p.o.) 1 2 3 4 5 (hr)
Normal - 1.49+0.37 0.60£0.50 0.67+0.40 0.7410.67 0.60+0.35
Control - 0454014  016+016%  020+£021%  038+0.15 0.42+0.12
Furosemide 20 1.2740.52* 1.30+043*%  0.28%0.21 0434021 0.43+0.17
P. odoratum
Ether ex. 125 0.55+0.10 0.75+0.15%%  0.65%0.15%**  0.50+0.22 0.55+0.15
250 0.83+0.38* 0.73+£0.19%%  0.68+0.28**  1.15%+0.65 0.43+0.27
500 2004+0.78%  136+£073*%*  158+0.58%%* 1141045  1.04+£0.39%*
MeOH ex. 500 0.53+0.53 0.10£0.10 0.66%0.65 0.33+0.33 0.60+0.50
1000 0.50£0.15 0.38+0.08* 0.65+0.11**  0.40%0.33 0.87 £0.26*
2000 0.48+0.05 0.92+0.16%%*  0.6520.11%*  1.00£0.21%*  123+0.12%*

Renal failure was induced by HgCl, (2 mg/kg, s.c.) dissolved in saline and normal group was injected saline (1 ml/kg, s.c.).
Normal and control group were treated with 0.05% CMC soln. (1 ml/kg, p.0.) and furosemide, ether and MeOH extracts dissolved in CMC

soln. were administrated into p.o. 24 hr after treatment with HgCl,.

Values are means * S.D. for n=5. *p0.05, *p0.01 control group versus normal group; ¥p<0.05, **p<0. 01 ***p<0.001 other groups versus

control group.

Table I-2. Effects of extracts from P. odoratum rhizome on total urinary volume in HgCl,-induced acute renal failure rats

Group Dose (mg/kg, p.o.) Total urinary volume (ml/5 hr)
Normal - 4.10+0.58
Control - 1.61+0.72%
Furosemide 20 3.7210.92%*
P. odoratum
Ether ex. 125 3.00+£0.90*
250 3.82+1.04%*
500 7.21 £1.20%%*
MeOH ex. 500 2201145
1000 2.8010.29%*
2000 428 +0.21%**

Renal failure was induced by HgCl,(2 mg/kg, s.c.) dissolved in saline and normal group was injected saline(1 mi/kg, s.c.).

Normal and control group were treated with 0.05% CMC soln. (1 ml/kg, p.o.) and furosemide (20 mg/kg), ether and MeOH extracts
dissolved in CMC soln. were adrmmstrated into p.o. 24 hr after treatment with HgCl,.

Values are means+S.D. for n=5. ®p<0.01 control group versus normal group; *p<0.05, **p<0.01, ***p<0.001 other groups versus

control group.
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Table IL Effects of extracts from P. odoratum rhizome on urinary electrolytes in HgCl,-induced acute renal failure rats

Group Dose (mg/kg, p.o.) Na" (mEg/l/5 hr) K* (mEg/l/5 hr) CI” (mEqg/l/5 hr)
Normal - 22.201£4.40 59.7+17.60 24.6216.32
Control - 7.95+£0.85" 37.48 £4.90% 9.57+0.75"
Furosemide 20 45.61 £7.45%** 62.74 £ 5.70%** 38.33+£7.90%*
P. odoratum
Ether ex. 125 12,91 £0.22%* 35.40+8.67 943+1.58
250 23.54 £4.10%* 40.78 £9.84 18.34 £ 3.20**
500 32.54 £ 8.78** 67.93 £17.29%* 26.01+10.30*
MeOH ex. 500 7.93+295 42.31£18.40 12.78 £2.15*
1000 11.93£1.82** 44,67+7.76 14.56+3.55
2000 17.89 +2.98%* 49.41%£18.31 15.44 1 1.34%%*

Renal failure was induced by HgCl, (2 mg/kg, s.c.) dissolved in saline and normal group was injected saline (1 ml/kg, s.c.).
Normal and control group were treated with 0.05% CMC soln. (1 ml/kg, p.o.) and furosemide, ether and MeOH extracts dissolved in CMC

soln. were administrated into p.o. 24 hr after treatment with HgCl,.

Values are means = S.D. for n=5. p<0 05, #p<0 01 control group versus normal group; *p<0.05, **p<0.01, ***p<0.001 other groups

versus control group.
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Table III. Effects of extracts from P. odoratum rhizome on serum chemical parameters in HgCl-induced acute renal failure rats

Group Dose (mg/kg, p.o.) Creatinine (mg/dl/5 hr) BUN (mg/dl/5 hr) Uric acid (mg/dV/5 hr)
Normal - 0.5210.04 6.32+0.61 1.401+0.28
Control - 3.13+0.19" 77.02+6.09" 2.01£0.26"
Furosemide 20 3.221+0.59 84.36+5.27 1.56+0.52*%
P. odoratum
Ether ex. 125 2.30£047%* 74.84+£12.70 1.48+0.30*%
250 2.22+0.81* 68.83 £ 10.56 1.40£0.19*
500 1.38 £0.43%%:* 45.86122.55%%* 0.98 +0.25%*
MeOH ex. 500 2.53£0.60* 68.48 +1.85* 1.83+0.29
1000 2.10£0.28*** 67.711£14.04 1.60+0.40%
2000 2.02+0.54%* 57.07 + 13.64%* 1.00£0.27**

Renal failure was induced by HgCl, (2 mg/kg, s.c.) dissolved in saline and normal group was injected saline (1 ml/kg, s.c.).
Normal and control group were treated with 0.05% CMC soln. (1 ml/kg, p.o.) and furosemide, ether and MeOH extracts dissolved in CMC

soln. were administrated into p.o. 24 hr after treatment with HgCl,.
Values are means £ S.D. for n=5. p<0 05,
versus control group.

p<0.001 control group versus normal group; *p<0.05, **p<0.01, ***p<0.001 other groups
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Table IV. Effects of extracts from P. odoratum rhizome on
kidney and spleen weights in HgCl,-induced acute renal
failure rats

Group Dose Kidgey/Body Sple{enlBody

(mg/kg, p.o.) weight(%) weight(%)

Normal - 0.9810.06 0.33+0.04

Control - 1.23+0.05" 0.311£0.03

Furosemide 20 1.05£0.13**  0.29%0.16
P. odoratum

Ether ex. 125 1.31+£0.14 0.33£0.01

250 1.2010.10 0.30£0.03

500 1.181£0.16 0.30+£0.03

MeOH ex. 500 1.24£0.05 0311£0.04

1000 1.2410.17 0.31+0.03

2000 1.17+£0.05* 0.31£0.06

Renal failure was induced by HgCl, (2 mg/kg, s.c.) dissolved in
saline and normal group was injected saline (1 ml/kg, s.c.).
Normal and control group were treated with 0.05% CMC soln.
(1 ml/kg, p.o.) and furosemide, ether and MeOH extracts
dissolved in CMC soln. were administrated into p.o. 24 hr after
treatment with HgCl,.

Values are means +S.D. for n=5. #p<0.01 control group versus
normal group; *p<0.05, **p<0.01 other groups versus control

group.
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