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[(X8) w5+ F Wi ABEAAY 7Id™ge Bk, ERTFRES FHo8 238 BME
Abgsle] Bh&S f'33l= K pneumoniae, S. pvogenes 2 S. pneumoniae Al@Y &KL dAlEe
HBHE SMstn, B4Y i 28 U AT fEENRIREESE &Y wEA
KistE 328 & FE ¥, B, #Fol K pneumoniaed]A, #iEo] S. pyogenesol thHalA
L&A A7t 99208, S pneumoniaecl Wit H#kiA RS HIEE HE, G AKTF, #Eo]
43R & 528 ALSA W REONN £FHEH RS 2717 7Y A Jvehden] MR
OB ALY KBRY HEWAME dx Fxo Hilp ANE £ F AU oded FE2EAAM
= i, ®E RBRF, &7 K pneumoniae Aldel 88 HAd e, S. pyogenes AT #
B, ¥Z S pneumoniae AT ¥iE, AWETF, &, B, ®HTdl it A8o] AAHe] wiE
< KiEtE L olehe R FEENM Z% S48 Hiy ENE EAFa Aok 74 A dE
R EEBEMICOE K pneumoniae AlZY A5 MiE 2 ®Eo KiEhH FLEH B 2
Brage] olehg Mt 3280 4dA4E B, S pyogenes AT HiEe KiEtE ¢ g
Mt 2283 B e iEHtt 328, S. pneumoniae @S #EI B KistE 2 o
&2 EHE FEEAM 940 ekt oo AE sl iiE, AT, Bl MT. AN
E, Pl kistt 9 e ERE FEBo] MKk AEMW K pneumoniae, S. pyogenes, S.
pneumoniae®l 3t & £HIH EFHE JehEE &4 & AAH

Z=AILAL : B4, K. pneumoniae, S. pyogenes, S. pneumoniae M, f/EH ELBEMIC), &E,
HeET, By, &%, sA%5E B

2 AEE we oz geiA U
Biggold mxel 1 Fo A A7
v BAYZSL 2 oz YurHoz e

gargoe]l Fdste 2 oA 71—

CR R A5, wpoleiael e A wAMd ot
57 & ZFgo] 137]’;‘_33?]’0101 TR A9 of wFTRYY dngie Bk BE RiZiE
TAN MiRE A FAEZ 2H Ay K [#i(Streptocococcus pnemoniae), 8 B8 5 2+
o] A 2 =g FAae] JEdz EF5) {Haemophilus influenzae), WiJtE®i(Klebsiella
oA A8 3 b &9 28 2ol dd pnewnoniae) 52 Aol €M we =
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Fo} Aste 9% TS PLRY FHo] wa
ey gy ey o8 A4 Agsin
W FRAE, A, WA nEA 84
Ay So AT ANFPoz £F ANR
%, W, 77, Aarx oy 592 mag
of @ogtelAl BUR, Wk Migvw 5079 u
23 §AE Hoz A4E & glout ofF A
AR AF7t L& Holdh

oldl g NEZe YA AL AA

7 &3] WNE Y2E FFo ¥, oA v
el £9, WgAE BAe F7 S0 B
E {UFo dg AFHHQ MArt =Bz
dAFL GAY & Y AP Wyl FA w
Eo ZA¥A g7 29 gea imek,
EM{REYS BN o R Mk, EEW0
#, aEEE, ERERY 5 4FENE 5
Aoz sle FWAHEE HiEd wet B &
HHoe HAeg 5 sl Aoz Azyn 4
A olgpe BSE M SIS HR, SeliEh
%, BRSO HE, s
BA TR 5ol H29 AP &
A7t e Aoz BuHT g

gFa8L 7iAe By 9 ok g
AYA d7ze FEEEALS S8E° By
BT IR, senes¥s ema
of sleut Hiskel 7id Ea AAFY Ak
PR, (LIMESEKE, Msisme] AsedA A
o B AFAL AT AY gle Aol

olo] Al ABHVEL Tt ftikel AR
Brh Zldsle 3% $ekEe FHo2 ik
EHERE, (CAUESERE, Wi g A
Adx adE sty gl de AnE
2i71el E3sle vholt}

Y-

o

0. W o 9 HE

1. B3#4
1) Y gy
gufiel 23fEe] WMEHE WASI s

o} fFRE wwERRrel PR, B R FH] BLGY
+ Table 1ol& & upsl o)

2) M, WH B HHEMS

MRl HE brucella medium, yeast
extract, tryptone2 Difco Co. HE #HIslS
AL, ethanol, dimethyl sulfoxide, NaCl&
SigmaitWE THIIEY. oY HES
Aste] R #EBHEE AA Tovo Roshi
Kaisha®l Advantec paper disc {Thick, 8 mm)
€ 7 s, e kEgE 98ty
il €¥ streptomycin, kanamycin, tetracycline,
ampicillin, chlorampenicol 2 streptomycin&
AR disce BBLitel susceptibility test
discs (BBL Sensi Disc) #5< fifstdch

WEMY ) BWmES st MRS /%
B Klebslella pneumoniae, Streptococcus
pyogenes, Streptococcus pneumoniae HTH-S
American Tvpe Culture Collection, US A2+
B, i il olAe 282 dotsr) sk f§
HE 0% Bt RAS(Escherichia coll) & 2
@ et HER (Baallus subtilis)S WERFEY
ekt SB{9F817T (KCTC: Korean Collection
for Type Cultures, Taejon, Korea)o.8 E& 45
Helol @R (mansfer)sted {EHsIATE.
HE Mg 44 ¥ strain numbery Table 2
oM BE& vie} et

-3) B R EW

& WEM extract WHBE YA AR
fHt= Evelait®l Rotary evaporator (NE-1S)
& FlHstd #HEsIl R, lsiniite] Bondiro
(FDS50B)-E  FHsted #kingstin. #ie]
B, R, HRES By Mg sl &
RIGH gebe BIENIEISRE TRt ch

postmel g el 4HE flslyl ¢sd
A Shimadzuiits! UV-160A spectrophotometer
& ffHislE o o) radl A Rk ol

2. A&
D KM 2 e ERN HER B

s
o} B
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—RxiEritel wlel Wk WEHE wvisky
t}. & ®Ef (Table 1)9) #HmE 100 gol
#IGK 300-900 meE skl 121T Hikiol
A 3AIE Fob B, Hipsl miBNE
B ¥, HinEERAA 1ol 50 meel HE
B jemshcl oHESEER(-50T, 9 mnTorr)éte
LRI RE Aol HEMpEER I

it R Ae22 ST, condenser?}
FIE soxhletS {TRIgt] S 1514 ol
© AL FRE dithe BiEs AETE i
dpel G Eoh

2) fEAISEh 2 RIBER R

el oet $GEE e 1.0 N NaOH =
¥ HCIE FlHstd pH7} 68-700) HEE ¥
At 121TColA 2083 DomimsaR s
(autoclave)oll A HFiste] Il HRFR
o] $EE 9dle & sEol] #ER{agan) g
FARIRE7E 15% =22 Kinstdct

3) Mol mEBEE
Gl ERAES TOAM & N fiE %
BollA 18-24713 B mamERtch Bbe

121Cofj A 2093 &IHF sk, 486 o

Hgiete Y KBRE col), HERWB
subtilis)®  BEEMOZ  fFRE iR

prieunoniae)®] T % Luria-Bertani¥ i
(LB)Y #E2 <=3 2v):bacto tryptone
1%, bacto yeast extract 0.5%, NaCl 1%. {big
SESIERMI(S. pyogenes)e] 3ER&] L485% brucella
mediume] #iXK-e o33 2k tryptone 1.0%,
peptamine 1.0%, dextrose 0.1%, yeast extract
0.2%, NaCl 0.5%, sodium bisulfite 0.01%6. HEEH
MRS pneumoniae)?] wiokell HER%F blood
medium®] 242 oS3 o} heart extract
and peptone 2.0%, NaCl 05%, serum 10.0%.

4) FEXEHE FHS wEire H%HE
E%
£l &EABEBUS Food and Drug
Administration)ell 4 B2 8k Kirby-Bauver
i fiHsET. uEE SRE & MM meE
REE $HES fHS #He & Mgy
KR (agar 1.5%)EH Eoll irdkatg e}, #&igE
discE el 758 B 1%, olvl #ikd
Figih kol EYs) Eist=E s old &

[ Extraction 1 [ Preparation of media l
| Water I l EtOH l L Agar ] [ Broth ]
Evaporation Stenilization
po 121 x 20 min
Inoculation
|
!
Freeze drying Screening Dilution
-50T x 9 mnTorr by spreading V4 -senal
T \
| ‘
Preparation - Inhibition size MIC
of sample (mm) {(mg/mé)
Fig. 1. Screening and determinating scheme of oriental medicines against pathogenic
bactena.
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#E VAL MEs discE PHEA B9 &
el $ihe] I sl TRk % disc
7b gl plate® & #lY el RSl #EY)
T OmEESE HPREATOIA 124 Ee 18-24
AIE Bt SRR %, EHILERS] Bife] &
WEHE EERISACY. hEEllRe B %
HilldIRe] WiRolA disce HIEE ZRRElA
m B{r2 sestach

5) B EE I EIRE (MIOY Rl

R wgirte] & ol Bk B o 1k
FHD Hwiel & #EE A98ld, Mgl m
58 EEA AES Bt b el
HE(MIC: Minimal Inhibitory  Concentration)2
sl AGEl 2 odvhE ity HEE
dimethyl sulfoxide(DMSO)) iffifstdct. i&re7}
Mz d2xs s (fmsted ApEnE
nESIICh & WIS R WASEEENAIA 24
AZE R T, R HSpectrophotometer,
600 nmE &% Mkl £F EEE AlwEstd, #
el AHHE b B8 O BEE st
MEMDE S MAEE BaEE s, blank g 4F
P& % control® Fodzsbelch

. HE &R

1. 7GEE Mol SISt RS2 aiEE HE

Fig. 2, 3,4 & Table 3, 4, 5, 63|41 B
uke} o] fERT 23%Ee] wHEH At A
Mo B HE, HE, dNEECM K
preumonige M £FHE WEEIELY, Kis
T HittolA IREEIEE S SRS HEnEabIR
2] HEife /A& 23 mn, 50 om, 100 on, 3.3 mm
3 wECM P BRY HEERE BAF
o BT S pyrogenesol tEY WSS AR
el e 123 meE JElyg, ¥ o 2S5
o ol fdie] it HmE diilete e
W 7hY e MM RS B FUO K
gt WIS 2 S pneumoniged] gt HESEE
2 ITIEE ¥ol HiEimld amdel Al 7hRb (B

0 =

i, BHE3 wm), BERTA0 wn), #EG ),
S am), TG o), BEEE(2 mm), Ny
(2 mm), HHIH4 om), ARSI mo), HAREE Mt
m) & HReyel o

BOES] JKIETE Hubthe ffEMo® Al
HERB subtilis)?} £l oi$- & LHm
HRE RAFAY. a8y, &% B T
T vieg FEe HEE UMD BUE M
el RN WY Hdlm GRe 2ESA
ok BGE, ME, BiE AsRTF B e Kk
ISHHE coldo] uigr £HIH %Re oo
Peol HHe RS Jehudd

2. ollglE el iR BR

Fig. 2, 3, 4 ¥ Table 3, 4, 5, 6°A] B u}
9 ol fFHRY 23tESl I IEZ fhsth
B, ME, TWRT, SiEA K pneumoniae
el =42 #fkstden S pyrogenes
el £HS HY 8E BT, Bibdl 9std
Aol HIFEISE K pneumoniged] ™3 Er
W, BE, DT, &1 ATE idtpol A i
FILEE WRT HEnhdme] HiEe &% 45
mm, 20 om, 2.3 mm, 3.0 onE BCES dhBHHE {0
HolR € of 71 %S iy #32E e
WAt S pyrogenesol W ®HE ¥k Fek
F. B pEbIRe WEe £ 55 m, 15
e 1.0 mn, 10 m=2 #HE S RS 2L
=2 HA #$RE RIS 25 e
5 S pneunoniaedl T HEGHFIRS] ARS
FEE B el M 21 BRI n, Bl
(14 nn), hsRF(14 wn), BE010 m), B W
A1l mmyo]l PR TS oD, £8BIES ),
B mm), SFEE(4 mm), BEX8 nm), &5
nm), HIE6 mw), $HESEE m), FEFG o), 4
837 mn), FHRAT om), FFEITEG mn), {EECZG

mw). SRARAE SRS nm) T eIt
HOE fhtivpe] fErEEe] UiE RTINS
wAGETE Al 4339 3ol g 2 4
Mg RE Bk BOE, ME S
Tk, Bl #MHYA dsted vjn)

BYLE,
Azl dfig S Gehddd. 48
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e, WO, M, BGE TR, GHgel dldE
S PR R AFESE Aol o= A=
o] HHHI BARIE Yebd o

3. KistE ¥ OlEtS Hdpel R/EFINH
RE

AR 7 20 mg/meo] H =8 5-me vialol Y%
serial dilutioniz 2.2 DMSOZ iahid Aisit i
Yy R EERRES REST. ERE
FIRsled BT % BEYE K pneumonigedl
BIEERNS R 5%t S22 st
247127 ¥ SpectrophotometerS FilHstad 660 nm
oM £HBREE MR KR 8E 2 ¥F

AR TS Pk WrdErs SRl Y B -

S pyogenesti®] MICE 15 mg/meol Y,
pneunonige?] MICE IRFEFE T2A1F 3 954
EE RS R sHE R ST AGETE
oM K& 5 mgmt E 10 mg/mee] MIC Mzt
2 Yol FthiFig. 5, Table I

AEEE FHE BT HHE Rt
20 mg/meo] HEE RE % E— HEo=
HESTY 5. KN prneumnonice WS A$ B
HE RO dhBTeel #eted 24z 5 mg/md ¥
20 mg/mee] NIC REHEE EAdFUed, S
pyogenes M #3ta] B U ¥EAA 7
5 mg/mt 2 10 ms nte] RIEMEE JeRUD, S
pneumoniae AT 73S #:E L BigolA

AN FhdEHFHRHLERES &% 10 mg/nl 2 5 mg/mt ¥ 10 ~g/miolM RIEEE VERI)
22 mg/meoluch S KB IHsyel ¥ t}.(Fig. 5, Table 8).
Table 1. The oriental medicines used in this swudy.
.. T
l Mechanism .Medlcmal Scientific name Part used
: name
i 4 $RIE Lonicera japonica it
i o B Taraxacum platycarpum TR
i i R | Houttuynia cordata 2
] | :hg | Patrinia scabriosaefolia f, fREE
| w oK EHR " :
= 5k i} Anemarrhena asphodeloides tRIE
BE Scutellaria baicalensis R
%R ¥R Coptis japonica jE:
] Phellodendron amurense R
oM B Scrophularia buergeriana B
— pich s Lycium chinense Ly=33
(IR 5 #E Picrorrhiza kurrooa 1R
T Arctium lappa BARE
% £28) Bulpleurum chinense fH
H-Wh Cimicifuga heracleifolia fREE
B 41t Chrysantheum indicum 1
b3k PTiki Trichosanthes kirilowii P IAHEF
aish 0 Stemona japonica o
g e o _Aster tataricus R
: i iJj,fil_H'm“_r Luubu[na Japonicd 3
| | maps | Aristolochia_contoria R SRR
iﬁ Wi Jibkr- ‘ Schizandra chinensis AR S
j ) b sl DPrunus mume RIRHE
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Table 2. The pathogenic bacteria and culture conditions.

Cultwe condition

1

species Strain* Temp.(T) Mediumx** |

Klebsiella pneumoniae KCTC2208 37 LB '

Pathogen Streptococcus pyogenes KCCM11817 37 B
Streptococcus pneumoniae ATCC33400 37 BL .

Escherichia coli KCTC1033 37 LB :

Control ; - B

| Bacillus subtilis KCTC1028 30 LB :

* KCTC : Korean Collection for Type Cultures, Taejon, Korea: KCCM: Korean Cultue Center of
Microorganisms, Seoul, Korea, ATCC: American Type Culture Collection, U.S.A.

*+ LB ! bacto tryptone 1%, bacto yeast extract 0.5%, NaCl 1%, B: tryptone 1.0%, peptamine 1.0%.
dextrose 0.1%, yeast extract 0.29, NaCl 0.5%, sodium bisulfite 0.01%6; BL: heart extract and
peptone 2.0%, NaCl 05%, serum 10.0%

Table 3. Growth inhibition of water- and ethanol~soluble extracts of various oriental medicines
against the pathogenic Klebsiella pneumoniae.

Inhibition size (mm) of extracts

| Oriental medicines Water-soluble EtOH-soluble
! & #1E 0 0
] il 4 3¢ 0 0
R & 0 0
B % 23 45
thHE 0 0
% B 0 0 ;
% = 50 2.0 i
% E 10.0 0
# 1 0 0
i 0 0 |
s 4 B 0 0
il # 5 33 0 !
+FEF 0 0 *
5l 0 0
i 0 0
DF % 76 0 0 |
s 0 0 |
EREL o 0 L N
T E 0 I 0 -
o HtheE 0 0
% 9 % 0 0
i F 0 2.3
& i 0 30
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Table 4. Growth inhibition of water- and ethanol-soluble extracts of various oriental medicines
against the pathogenic Streptococcus pyogenes.

Inhibition size (mm) of extracts
Oriental medicines

Water-soluble EtOH-soluble
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Table 5. Growih inhibition of water~ and ethanol-soluble extracts of vanious oriental medicines

against the pathogenic Streptococcus pneurnoniae.

Inhibition size (mm) of extracts 1
Oriental medicines
Water-soluble EtOH-soluble
& ;I 4.0 30
AN 30 8.0
HiEE 2.0 4.0
B 20 80 o
£THE 0 0
b ' 40 5.0
woF 6.0 10.0
#oE 14.0 180
18 0 6.0
BN 0 0
b oS 0 0
u 5H W E 0 3.0
T & F 0 30
% 0 7.0
F W 30 7.0
B &It 0 5.0
B8 0 70
"B & 0 0
I 0 0 ‘
fie 12 T 30 4.0
W OE i 0 11.0
jﬁ Hok T | 100 140
s W 1 130 140
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Table 6. Growth inhibition of water- and ethanol-soluble extracts of various oriental medicines

against non-pathogenic controls, Escherichia coli and Bacillus subtillis.

Inhibition size (mm) of extracts
mgd‘;i;';: Escheriachi coli Bacillus subtilis
Water-soluble EtOH-soluble Water-soluble EtOH-soluble
SR 0 25 0 0
max 0 0 0 0
fIEE : 0 0 0 0
B W 3.0 2.3 0 3.0
ERE 0 | 0 0 0
mof 0 | 0 0 0
#® % 16 2.6 0 2.6
& 20 3.0 120 6.0
¥ 1E 0 0 0 0
S : 0 0 0 0
wEE 0 0 | 0 0
sAME 0 0 0 0 i
+FF 20 0 0 0
55 8 0 0 0 0
W 15 0 0 0
SHETE 0 0 0 0
sEE | 0 | 0 0 16
T 8 0 ! 0 0 0
¥ & 0 ‘ 0 0 D
#ezE 15 0 0 0
= G £ 0 0 0 | 33 '
o mw¥ ., 20 13 Y T
TR 2.0 16 25 3.0
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Table 7. Minimal inhibitory concentration (MIC) of water-soluble extracts of the selected
oriental medicinaes against pathogenic and non-pathogenic bacteria,

i ==
Species Oriental medicine MIC (mg/mé)
# E 10
Klebsiella pneumoniae
® 22
Streptococcus pyogenes W OE 15
¥ E 5
Streptococcus pneumoniae
5 I | 10
| ! W E | 10
Escherichia coli 1r
| i ¥ i 5
I T
Bacillus sbtilis :
5 1 ; 20

Table 8. Minimal inhibitory concentration (MIC) of ethanol-soluble extracts of the selected
oriental medicinaes against pathogeni¢c and non-pathogenic bacteria.

Species Oriental medicine MIC (mg/mé)
5 1 5
Klebsiella pneumoniae
B 20
5 1 5
Streptococcus pyogenes
# E 10
#OGE 5
Streptococcus pneumoniae
S 1 10
® E 10
Escherichia coli i
FHIE ‘; 15
. j
1 L . 25
Bacillus subtilis o
= £+ 15
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Fig. 2. The growth inhibition of water-soluble (A) and ethanol-soluble (B) extracts of the selected
oriental medicines against a pathogenic bacterium, Klebsiella pneumnoniae. A-1: Patrinia
saabriosaefolia, 2. Scutellaria baicalensis, 3 Coptis japonica, 4 Picrorrhiza kurrooa, B-5
Patrinia saabriosaefolia, 6: Scutellaria baiaulensis, 7: Schizandra chinensis, 8 Prunus mume
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Fig. 3. The growth inhibition of water-soluble (A) and ethanol-soluble (B) extracts of the
selected oriental medicines against a pathogenic bacterium, Streptococcus pyogenes. A-1
Coptis japonica, B-2: Scutellaria baicalensis, 3: Coptis japonica, 4 Schizandra chinensis,

5 Prunus mume.
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Fig. 4. The growth inhibition of water-soluble {A) and ethanol-soluble (B) extracts of the selected
oriental medicines against a pathogenic bactenum, Streptococcus prneumonige. A-L
Scutellaria baicalensis, 2: Coptis japoniaa, 3. Schizandra chinensis, 4. Prunus mume, B-5:
Scutellaria baiaalensis, 6. Coptis japorica, T. Schizandra chinensis, 8 Prunus mume
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Fig. 5. Minimal inhibitory concentration -against Klebsiella pneunoniae with water-soluble extract
of Coptis japonica (A} and ethanol-soluble extracts of Prunus mumne (B).
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d #x gk 20 FF Lk wWght HEE
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—ABSTRACT =

A Study on Screeining of Antibacterial Oriental Medicines
Against Pulmonary Disease-causing Bacteria

Byong-Woon Jeong - Woon-Gyo Seo - Ji-Cheon Jeong - Yeong-Hwan Han*

Department of Internal Medicine, College of Oriental Medicine - Department of Biology,
College of Natural Science®, Dongguk University

The various oriental herbal medicines, which have usually been used for treatment of reducing
fever, purging intense heat and detoxication, were screened to determine the antibacterial activity
and the minimal inhibitory concentration against pulmonary disease-causing Klebsiella
pneumoniae, Streptococcus pyogenes, and Streptococcus pneumoniae.

The results obtained were as follows:

1. Among the 23 oriental medicines tested, the water-soluble extracts of Coptis japonica, Scutellaria
baicalensis and Picrorrhiza kurrooa showed the antibacterial activity against K pneumoniae and
that of C japonica against S. pyogenes. The antibacterial activities of C japonica, Prunus
mume, Schizandra chinesis, Scutellaria baicalensis were also found against S. pneumoniae. When
C Jjaponica was used, the high antibacterial activity was shown against Bacillus subtilis and
other extracts showed a little activity against B. subtilis and E. coli as a control.

2. The ethanol-soluble extracts of Patrinia saabriosaefolia, P. mume, S. baicalensis, S. chinensis
showed the antibacterial activity against K. pneumoniae and those of S. baicalensis, C
Japonica, S. chinensis, P. mume against S. pyogenes and S. pneumoniae. However, those
extract showed a little antibacterial activity against B. subtilis and E. coli except for that the
extract of C japonica showed comparatively high growth inhibition of B. subtilis.

3. Among the medicinal herbs tested, the water- and ethanol extracts of C japonica showed very
extcellent antibacterial activity against the pathogenic bacteria and controls.

4. When the water-soluble extracts of C japonica and S baicalensis, minimal inhibitory
concentrations (MICs) against K. pneumoniae were 10 mg/m¢ and 22 mg/mf, respectively. The
MICs of the ethanol-soluble extracts of P. mume and P. scabriosaefolia were 5 mg/m{ and 20
mg/mé, respectively.

5. For the MICs against S. pyogenes, C japonica showed 15 mg/m¢ with the water-soluble extract
and P. mume and C japonica with the ethanol-souble extract did 5 mg/m¢ and 10 mg/mf,
respecitively.

6. For the MICs against S. pnewnoniae, C. japonica and P. mume with the water- and
ethanol-souble extract showed 5 mg/ml and 10 mg/mé, respecitively.

As a result, the highest antibacterial activity was found in the water- and ethanol-soluble
extracts of C japonica against pulmonary disease-causing bacteria, K. pneumoniae, S. pyogenes,
and S. pneumoniae. Also, the water- and ethanol-soluble extracts of S. chinensis, P. mume, S.
baicalensis, and P. kurrooa showed high antibacterial activities.

Key words : Klebsiella pneumoniae, Streptococcus pyogenes, Streptococcus pneumoniae, Coptis
Japonica, antibacterial activity, minimal inhibitory concentrations (MICs)
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