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Abstract

The extract of Platycodi radix has long been used as an anti-inflammatory traditional medicine in Korea for the treatment
of bronchitis, asthma and acute respiratory disease. In this study, the anti-inflammatory actions of the methanol extract
of Platycodi radix administered via oral administration were evaluated. The results revealed that the extracts exhibited potent
anti-inflammatory action. Of the hexane, chloroform, ethyl acetate, butanol and water fractions, the butanol fraction had
the most potent anti-inflammatory action. Additioinally the sapogenin obtained through acid hydrolysis of the butanol fraction
did not show anti-inflammatory action. These findings confirm the value of Platycodi radix as a traditional Korean medicine
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M B 2|Qlon] AHME, AL, AEHEHT SO TE,
TR, B, Q) BR o g AbgEo] ghtha =E5o] glo] 7+

D7 (FEHE, PlatyCOdl radix)< =EHA o] RS ER 7] R 718A, A 5 557 Aol AH - 7‘] AefA) = AR
AL T 7te My s AASty adE £E 2239 E AA 9SS & 4 A tKTakagi & Lee 1972; Kato 5 1973; 3l&5
sto] Az Aoz, fejugelre d25E 44 Byl F22F 1977; F2F 1978; 532F8} 1981; Yokoyama H 1982;
ZZR S ol IRt Hel A &g ARg-Slo] Yrh(Park Kim KS 1995). 27l thgt A2 = Jeong TY(1984; 1985)
S 1994). =2X|(Platycodon grandiflorum A. DC)E %3} 9] o=t 23 XA ZAol gt vt ¢)o, Hwang
(Campanulaceae)ol] &3+ thdx2 Ao Ho| gla, He= 519942 71578 AEARAQ 2A, EMFA) getol: &
HlthshH, &71= 2=A AL, Eol= 50~100 cme]t}. @A g 2k, gzl w2k Fo| AA, o] él 2 Aol frel 24
o] 2 = Aelal e THREE YA Zo] Je WE g ATollx] 27 Ad T 5 AR 14%§ o
2LR|(Platycodon grandiflorum for. albiflorum Hara), Z20] HZ 21FE9] BRA A F7Fo] 5~10%<1 Al & =
Q1 HXZR|(Platycodon grandiflorum for. duplex Mak.), ©] & < e B, Fpotn|inata) vjggrolm| At H &2
w2l 220] 31 A = 2FR|(Platycodon grandiflorum for. leucanthum 092 Als F 7P¢ =oha stk 1 9] Kim KS(1995)
Hara) 5°] Jth°]’d<Q! 1981; o5 1982; S5 1997). E 2732 109 29 triterpene saponing 2F 2% T3t 9
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genin, polygalac1c amdﬂ‘ platycodlgemn—a‘ Y72} F-glslsom,
Kubata 5(1969)-= minor sapogenins, platycogenic acid A, B 2
£ 2|5k AL, Tada 5(1975)2 47 saponin©l] TH3F A+
oA platycodin D& Ee|slA] 1 T35 183 t) ARk
© 2 saponin- triterpeneF 2 steroid 5 aglycone S 2 dhal
37} glycoside A% sta & SFFETOZ EF/H3MH, o]
£ saponin<> sapogenin®l] @} th'8 e 4= $1=tl, 27 saponin
ST (Kang SS 1996).
27 saponin?] crude platycodine 23O 2 D-apioseE 2t
£ #%2] saponin®|™, crude platycodin 2}2]2tg-of #3t A
TEE A Euet AdA Agol nxe &, 548 54
9 F% o] g, 13 1) AL 48, 5F <)
A A g gelasion, w81, 493
@, 2, A8, slE 28 Tl tstde Bawa 9l
T 1972; k2] B8 18] 1987). T3 27 saponing] A
= 8ol T3 AFZE = Takagi & Lee(1972)2] crude platycodin
9] A5 g3t 3 RS} Escherichia coliol tgF 24+
o) Z-gol] ¥k B 31(Kim TJ 1988) 2 50% MeOH < 7]2-9]
Staphylococcus aureus 22670l 3t FF o] =gof #A3k
H1 5(0zaki Y 1995)°] it}
wEbA 2 ATE HAAEEREH Q2R ?%}ouﬂ% R s
21F NS 918l WIZkelA] 7] B 3 A o
gtd = tato 2 Melslo] 1‘5:
Z+E Winter 5(1962)2] o2 FEHYS 531
Esto] A 71578 HF ?i‘_rLg] 71% A&

£ 5314 oleanane® triterpenoid saponin®l] <;
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& Mg AEAAA TS
24 /‘ﬂx‘—ii{ - Azt AHgIA A, vl 7HES] 95%
methanol 2 &gl A 5A]7L, 33 3‘%’5‘]’@] oAk &, of o
=80T &2 xellX B AjFe=71= ARFe=3t0] methanol
FEEY B8 AIRE AAUTE Methanol ZF%%E’_ Fig. 13} %
©] n-hexane, chloroform, ethyl acetate, butanol, H,O 7}-8-%-of
A AFA R F95 AAlska ke s, dxste] AR
STt 2t FEES] &S FolaL o] & o) FolEE
Axstct. &, Adxd o) 5 gol dldshs 7 FE2ES A
Abeta AFEE FE 1% CMCol @Este] Folasit 7&?‘4
ZA Alells BFH AF ked 5 n7F FHEHES 19

3 A A zA|sle] AFeEAT}

ghol = kA 619

B A8lof] ARE-3F A|2k Tbuprofen(Sigma Co., USA), Carboxy-
methyl cellulose(CMC, Junsei Chemical Co., Ltd., Japan), Carra-

geenan Type IV(Sigma Chemical Co., USA)©|aL, 7|E} A2k 2
;Z%—_Q_UHL; E]]?S]—O}XJ ks t\:L_ H)\q_g_ 01_‘1}\] [e) XN *}%5}91‘:}.

S HE 27190 ZAo=
Ttaly) & A3} T

Plethysmometer(Ugo Basile, Varese,

Winter 5(1962)2] WHol| mWabA| carrageenan edema <A
Zl—_Q_.Q‘ 2 A8 e = 150~200 g A AHE sl 12
AIZL 5, Sl &2 (VnyE S8 1% 7k d-AE]

499 01 miE 3 5 el AeFAa, 27 A

tAo 7 ko] 84 (V)E plethysmometer® =7 3} t}.
B2 g7 3, HAAE 1% 7 d-Ae) 2 dd 41 30

B Ao AT Bt E2FC =2 saline, x FE=
Ibuprofen 200 mgkgs 74+ Foldte] ¥l 28-S stk #
T e 8H (Vo) 7o R 8t 11 FUHES Tl
2102 ALkatith

Bz Vt—Vn
— TOO P (7) X 100
S7He(%) Vn

x 100

7P 579 type o4 717k
Co.9] type IV(/1)7]— 714 7kslk 7| EAo
NN type VE AFESIATE 5 8 Aoe= A7) 2 7]
o] J3Fs melste] 247t 597 12€ Adg A9E Hw
g wo= 2 o7} gtk s thKim SM 1993).

221}, Sigma Chem.
1doms B A3

5. Crude Sapogenin| SHE AlE
5(1972)2] ol webA crude saponin S Z5F-E
Addg AAlst

Akiyama
sapogenine 2|3} carrageenan edema <
At} =, crude saponin 5 g 8% H,SO.EtOH(1:1, v/v, 60 ml)
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G G840l A 212} o417t} 5A17F BHEAIZ] & 7R
&k o] U wPE o 2 o3} A A 8}o] carrageenan edema

6. SIS HA

RE 49 Aat 99 FEoAE e, 2t 7
7re] v) 3= Student's rtestS AHE-SFR oW, 23} v wa}
o p 3ol 5% v wl= BAITgH 2 felido] itk

Bt

23 U mE
1. 249 R7|1280 F&£E ¥ =29 &
273 2,040 g2 FZ3}] methanol FEE 581 g(28. 5%)—"—

A1t} ©] & n-hexane, chloroform, ethyl acetate, butanol %!
718 =2 Bgste] Z7F 25 g(4.3%), 15 g(2.58%), 10 g(1.72%),
189 (32.63%), 335 g(57.66%)= A THFig. 1).

2. Methanol FE22| £F Al &1}

2] STt 1% 72 E ) 0.1 mE 3
3F FAKSt FEa FEAIATE FAF 30+ Aol methanol
EE AT Folsta A FHE MR HH o R S A
= Table 12} 2t} 5, 21%2H 2FA) 5 goll &ll33H= methanol
FEE 1,250 mgkgs AT FAG TollA= T F1, 2,3

e e 2 5 YA

FPlatveod! Roadba 2, 040 g)

| #he. 3 viines
with 4% sthianed

Methanol extracti381 g)

Al Bervanscmethsmal: Hilk
[ LR

r-Hexane Traction{ls o) Aquesus Laver

wdlld alldos ol oain

Chloroform froctioni15 g Aqquesus laver

sl selind srerace

Ethyl acetate Traction(10 g) Aguesus laver
b sl
Butanol fractionf 18 gy Aqqueous froctioni33s g)

{Calculation of Yield>
25/581%100=4.30%
15/581x100=2.58%
10/581x100=1.72%

189/581x100=32.63%

335/581x100=57.66%

Hexane fraction
Chloroform fraction
Ethyl actate fraction
Butanol fraction

Aqueous fraction

Fig. 1. Extraction and fractionation of Platycodi radix.

2 4A)Zel 212} 30.7%, 34.1%, 40.3% 2 51.7%2] 5 57}
o YERATH

Saline% Foigh tﬁz%ﬂr B WEtH S W] 8.36%, 41.31%,
29.88% B 9.13%°] FF JA| 2E-S JERERR ozt
H| 3} Pr AA &7t vAﬁ ° 2 =t &, 2T H
WIS o Fof F 24 3tel| BAITA R {24 (p<0.01)
< Yehfo] 2=l Ibuprofen 200 mgkg Fol 3t 22

Table 1. The antiedematous effects of methanol extracts of Platycodi radix on carrageenan-induced paw edema in rats

. Dose No. of Increase percent of volume(M.£S.E.M.)
Material .
(mg/kg, p.o.) animals 1 hrs 2 hrs 3 hrs 4 hrs
Saline - 7 33.582.7 58.1£5.8 65.9+4.7 69.3+5.3
30.743.3 34.143.3%* 40.3£6.6* 51.147.8*
Platycodi radix 1,250 7
( 8.36) (41.30) (29.88) (9.13)
31.1£5.9 25.746.2%* 29.546.6%** 29.946.7+**
Ibuprofen 200 7
( 7.16) (55.76) (55.23) (56.85)
Saline - 6 71.3£7.6 78.7+4.4 87.4+6.0 92.94+4.5
21.345.2%** 36.247.8%** 45.746.4%* 56.8+7.5*
Platycodi radix 2,500 6
(70.23) (54.02) (47.71) (38.85)
18.6£1.9%** 35.343.7%** 40.14£5.2%** 46.5+4.6%**
Ibuprofen 200 6
(73.91) (55.14) (53.66) (49.94)

The figures in parentheses indicate inhibition percents, Significantly different from the saline group(*p<0.05, **p<0.01, ***p<0.001).
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A Btk Fo & 3A1 th 4A] 1ol = ZH2} 95%(p<0.05)
o] fo)AdS YeERNSI T 3 methanol F3E 2,500 mgkeS
73T gk oA Fo] F 1, 2417k 742 L70 12%, 54.02%
o] Hg A A4S JeRiEd, ol Uiz
200 mg/kg Fol9] 1, 2417 el 73.91%, 55.14% —‘?‘ = oA =}
9@% Akt o, 2wt ds BATH o= folid& e
ATHp<0.001). Fof T 3A|7H 4] 7 o) = salineS o] 3t
EH%:ELE H) w3k S w212} 47.71%, 38.85%2] AEE &
AA 02 524 (p<0.01, p<0.05)S LFERNQITE o]} e
A B o Az 27 5 gol| 318k methanol 5=
1,250 mgkgths 2% 10 goll sldahe 2,500 mgkg AT 5
oto] §F A FLo] Hojd= & F U
v 5(1994)2 wve], ﬂ%“%’i—%l«] methanol —Zr%% zkz}
1,000 mgkge 7T FoIatls wf Al7te] Ao wet £
AA| ZHgo] YeRgou feode giditta Bastel o
2:2] methanol &% 1,000 mgkg 27 Folwtel A 30% 2
2417 A 30.6%9} 26.9%2] A& VERAT AL B a5k
t}. o] Ze AIZFh ] 27 methanol 3% 1,250 mgkg 7
T Tl A 41.31%2] F-F AA &S, 2,500 mgks AT F
Aol M & 54.02%2] JA &S YeERd AT} Blwsta S o,
A7 FE8°| 4 HOM HE oA Zgo] A5 D F A
oh B3 f 5(1998)2 E FZ9 1,000 mgke AT FAT
oA cartageenan A ;J1 14170l 32%2] H-<] 6Rp<0 05) <
A A& HeRIOY 2, 3, 4, 5, AT A = F- A
75}%14 Al gttty Bustyom, 2312 methanol FE&E
1,000 mg/kg A7 Fololl A carrageenan H-5 4 30% &
o] 47.0%2] FF AL 1, 2, 3 24Xl E 29.3%(p<
0.05), 26.1%, 20.0% 2 40.9%(p<0.01)2] &S VYehditia
B3, o]+ 27 methanol F55 1,250 mgkg Fol+
7§ §39E Hof 3 9UTh Rosa 5(1971)< carrageenan
edema©l] ¥{dl= chemical mediator= carrageenan A} &
1.5~ 2744 histamine2} 5-HT®], 2.5A1 2} 74 & kininf 7},

FE21 Tbuprofen
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2.54)3F o] ¥ 2= arachidonic acid®] cyclooxygenase product
%2] 39l PGs(prostaglandin)7} o dttin H sl o
1, Salvemini 5(1996)< 14177441 9] %7] H-Z0]| 4= histamin,
5-HT, kinin, PAF 52| E&E0] st 1A]17F o] F 6A13E
77}A| = prostaglandin, superoxide anion, nitric oxide 5-°] ]
st Aoz H sl Rosa 5(1971)F Salvemini 5(1996)
o] Bme} vlwale] B w] A7 2] methanol FEE 1,250 mg/
kg?} 2,500 mgkg Folwt F-Foll Befsh= o2 wizh= &
cyclooxygenase THAel £]3ll A3 =|+= prostaglandinF2] /‘ﬁ"q
= quﬂﬂoi 74 d5o At Heolds s

methanol FEE5 1:}/\] 8 5l(Fig. 1) 2 EEE EH?ﬂ'

3. 2t Halo| B5 ofF| &1}
b 2ile Al8te] -2 hexane, chloroform,

/\
=
ethyl-acetate, butanol 2 & Z}29] A -carragenan % % o

A e] A= Table 29+ At} FEAES YEh = 52
ethyl acetateZ7} butanol3¢] Ao 2 YESIT

7Az3 27 5 gol| S5t methanol & 1,250 mg/kg
Hobe A% 10 gol oH‘:"S]-— 2,500 mg/kg ﬁ? FolTol] ¥
% o] A-go] Ho S 2015to], methanol 2ZE 2,500 ng
/kgell 1 F3H= hexaneZ 66 mgkgS AT T3t 1 4
7} salines 747 Fo9 3t tlz=tol| Hlsle] 1, 2, 3 © 44|t
A 27} 6.7%, 10.8%, 13.9% 2 8.1%2] AA|sHHA o, FAIE}
Zﬂ&i 248 JeERA] ¥9ktt B3 chloroform® 104 mg/

g BT FAG ol M= 1, 2, 3 B 4XZEA ZH2} 25.4%,
0.6%, 10.7% B 8.5%°] A& Bl ou BAH o= &
o E YERIA] 9ttt g B3 1,509 mgkee AT Fo
Eis ?Loﬂxig 29.6%, 30.1%, 12.7% , 12.0%2] A& Blot
et o= fol/ds VFERA] ettt whebA] A7 methanol
E35k] AL hexane, chloroform, & & 34 94
ol B} e & 7 Uk v A 5(2000) W

Table 2. The effects of the various fractions of Platycodi radix extract on carrageenan-induced paw edema in rats

. Dose No. of Increase percent of volume(M.+S.E.M.)
Material .
(mg/kg, p.o.)  animals 1 hrs 2 hrs 3 hrs 4 hrs
Saline - 6 69.2+11.3 117.649.3 119.8+ 4.8 117.2+ 4.8
n-Hexane 66 6 64.6+ 7.3 104.9+7.8* 103.2+ 4.7 107.7+ 6.7
Chloroform 104 6 51.6+ 5.8 116.9£5.0 107.0+ 3.4 107.2+ 3.4
Ethyl acetate 35 6 40.8+ 7.5 76.944. 7% 85.7+ 7.7+* 89.8+ 6.6**
BuOH 816 6 42.8+ 9.9 71.9+8.2%* 70.9+ 52%%* 69.1+ 5.1%*
H,O 1,509 6 437+ 74 82.34+8.6* 105.1+ 9.3 103.1+ 9.3
Ibuprofen 200 6 30.1+ 4.9%* 39.9+48.5%** 54.1£10.9%** 552412 4%%%*

Significantly different from the saline group(*p<0.05, **p<0.01, ***p<0.001).
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B FEES ATEo R §38ke] A2 chloroform, ethyl-acetate,
butanol T2 F-5-2] A7} AE AHEA] ekska & FolA
1, 2A1%1ell 27.5%, 27.6% =2 A& el f24<d 2k
o]F HIIL 3, 43l = ot AAlsisithe Harskid

Ethyl acetateZ 35 mgkgs A7 Fogt Tolld= 1,2, 3 2
4X 7oA ZEZ) 41.0%, 34.6%, 28.5% L 23.0%2] H-F A
28-S JeRf9lom, 2, 3, 4A17kell A BASH o2 feoly
(< 0.01)S VERHSATE EE3F butanol= 813 mgkgS 737 Fo
3 FollMe1,2,3 2 4A17Poﬂf\1 2t} 38.1%, 38.0%, 40.8%
2 41.0%°] F-F A 28-S e e, 2413 44] 7t
21 99%2] F-2]73(p<0.01)2} 3A1ZEllA] 99.9%(p<0.001)2] £-<]
e JeERARITE 28] 22 ethyl acetateZ2} butanolZ =
T w895 ddS T U FRlssla, 3A17 A
99.9%2] F-2]4& H2l butanolZo] 7 &3 H-F |

=i
s vepior 34 450l I A dE= €
oloj
AP

o

4. Crude Sapogenin2| &= Al

ol - At A=A FF FeteA

Seong 5(1999)& 27 methanol F+EES A5 H3 5}
%392 uf, butanol 3| crude saponin®]2} B3} 3ic} £ A¥
M= TLC ‘gl butanol ¥2]°| saponinFU-= &2ls}taL
Akiyama 5(1972)2] Wl w2bA crude saponine- sapogeninS}
3] carrageenan 2 % "Uﬂ AEE ARSI THTable 3).

Crude saponin(800 mg/kg)= 3k ol A salines Fof gt
2ol Hsle] 1, 2,3 2 4/\1 ZrNA 247} 25.6%, 43.4%,
46.37% 2 44.6%2] A &S JERA ¥HH crude saponin 5 g
< 15213t ARl sked A2 crude sapogenin 300 mg/kgS:
AT o3l Fo A& 1, 2, 3AIZFAN AT 2.7%, 2.3%, 2.5%2]
A &S e oH, 44 7ol A= —1.1%29] JAE&E
ERfIRI). olefdk A2t2 Kol crude sapogeninis FF <A
Zhgol glas & T UL

Lot 242 A1) SAIZE 2R Ee] crude saponins
sapogenin®} & Fof| AT TG T = F-F oA e
YERA] E3FT) =, butanol £8-E 2413t Ab7tE3) 81
o] 300 mgkg 737~ FoIgE LolAE 1, 2, 3, F 44]3kel] 1.2%,
8.7%, 3.8% % 2.6%°] & FF A &S YRS eH, 54

Table 3. The antiedematous effects of crude saponins and sapogenins of Platycodi radix extract on carrageenan-

induced edema in rats

Dose No. of Increase percent of volume(M.£S.E.M.)
Material .
(mg/kg, p.o)  animals 1 hrs 2 hrs 3 hrs 4 hrs
Saline - 7 30.042.1 43.144.0 52.9+4.8 53.845.1
22,341 3% 24,443 2%% 28.443.7* 29.843.2%*
BuOH fr. 800 7 (25.6) 43.4) (46.3) (44.6)
Sanosenin 300 ; 292412 42.141.9 51.6+5.4 544453
pog (2.7) (23) (2.5 (—1.1)
20.341.0%%% 22.341.6%* 24,743 9% 26.343.5%%%
Tbuprofen 200 7 (32.3) (48.3) (53.3) 1.1

The figures in parentheses indicate inhibition percents, Significantly different from the saline group(*p<0.05, **p<0.01, ***p<0.001).

Table 4. The antiedematous effects of crude saponins and sapogenins(2, 5 hrs hydrolysis) of Platycodi radix extract

on carrageenan-induced edema in rats

Dose No. of Increase percent of volume(M.+S.E.M.)
Material .
(ng/kg, p.o.)  animals 1 hrs 2 hrs 3 hrs 4 hrs
Saline - 6 24.2+6.9 38.1+7.7 44.9+7.6 45.844.2
18.0+£2.5 20.5+2.6%* 23.143.5%* 24 443.6%*
BuOH fr. 800 6 (25.6) (46.2) (43.6) (46.7)
BuOH fr. 300 6 23.942.6 34.8+3.1 43.26+4.1 44.6+4.5
(2 hrs hydrolysis) (12 (87 (3.9 (2.6
BuOH fr. 300 6 24.3+2.7 38.243.0 43.9+4.7 447489
(5 hrs hydrolysis) (—04) (—0.2) (22 (24)
19.4+1.4 20.8+£2.0%* 21.8+3.2%* 22.542 9%
Tbuprofen 200 6 (19.8) (45.4) (51.2) (50.9)

The figures in parentheses indicate inhibition percents, Significantly different from the saline group(*p<0.05, **p<0.01, ***p<0.001).
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Fig. 2. The effects of crude saponins and sapogenins
of Platycodi radix extract on carrageen-induced edema in
rats. Significantly different from saline group(*p<0.05, **p<0.01,
**4p<0.001).

e AEEEelste] 300 mgkg AT TR TelME 1, 2
3 9 4xTkel] —0.4%, —0.2%, 22% 2 2.4%2] A &S e
WAtk Table 4, Fig. 2).

O|E Olax & 21 &4 £-2]3t saponin?] olaxoside:= carrageenin
Sl BES AT d95 28] oleanolic acid
2] C-39] glucuronic acid”} methylation =71} oleanolic acid2]
C-289 23t glucose”} oA W dd= a3}t HojAn
£ Forgacs 5(1981)2] A9} #& A9E Ho] F1 itk

A A<l ibuprofen
200 mg/kgd}t ¥] &8O 2 M methanol %%%ﬂr o] FEEZ A
3] 4 2= gl

=, 2AzxE <A 5 goll 9 sl= methanol F=& 1,250 mg/
S 7T T FAAE salineS FoI g e} v wa}
A2 W 8.36%, 41.31%, 29.88%, 9.13%2] & A F&&
vhebfio] tizel wjsl #% A AN felf e w5k
t}. E=3F methanol & 2,500 mgkges AT Tk ol A
=z ¥ wski 2 v 70.23%, 50.04%, 47.71%, 38.85%
o] B 7] 207 1250 mgkeS AT T3 L3 vl

ot

olN
(et
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tol AA T2} =90t whebA 1,250 mgkes
2} 2,500 mgkgS AT Tl T+ BF T;L}‘é
£4 29l carrageenan = -5l &
gRlatdTt.

Butanol%- 633 mgkg S T -‘?O%fz} Tl A= 1,2, 3 F 44
Zrll A Z42} 38.1%, 38.0%, 40.8% 2 41.0%2] H-F A 2H&-
< YeRRAT 2417} 4417 A 99% 2] A (p<0.01)2} 3
AlZEell Al 99.9%(p<0.001)2] BAITHE fod-& YRl
whba] Fo] 3 3417 el 4] 99.9%2] FrelAd S 29l butanolE
o] 7}& e sk = oq;ql RelR= q.gruu o ZH FA A=
FAT Tt UdSS IRl

o]°

(¢

o r-u

Butanol Z°] crude saponin 1= #1353}l sapogenind}ste]
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