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Effective Antibacterial Activity of Reynoutria Japonica
Against Bordetella Pertussis ATCC 9797

Wun-Suk Jung, Ju-Il Lee, Un-Kyo Seo
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This study was designed to identify the effects of Reynoutria Japonica on antibacterial activity aganist Bordetella pertussis

ATCC 9797 which is cause of whooping cough.

The ethanol- and water-extracts of more than 80 oriental herbal medicine were investigated by Kirby -Bauer method to
determine their inhibitory effects on growth of B. pertussis ATCC 9797 in vitro. For that Reynoutria Japonica was selected.

The ethanol-soluble extract of Reynoutria Japonica showed relatively high antivacterial activity against B. pertussis
ATCC 9797. However, the water-soluble extract of Reynoutria Japonica showed no antibacterial activity.

The ethanolic extract was further fractionated with organic solvents such as hexane, chloroform, and ethyl acetate, in that
order. Among the fraction tested, the chloroform fraction showed the highest antibacterial activity when the ethanol-soluble
extract of Reynoutria Japonica minial inhibitory concentration(MIC) was 25ug/mf.

Results support a role for Reynoutria Japonica in inhibiting the cell growth of B. pertussis ATCC 9797, but further

experimentation is required.
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Table 1. The pathogenic bacteria and culture conditions used in this experiment.

Species Strain

Culture condition

Characteristics
Temp.(C) Medium

Bordetella pertussis ATCC 9797

*

37 BGM™ whooping cough

*ATCC : American Type Culture Collection

**BGM : proteose peptone 1%, sodium chloride 0.55%, pancreatic digest of casein 0.5%,

peptic digest of animal tissue 0.5%,

potato solids from infusion 0.45%, glycerol 1%, defibrinated rabbit blood 15%.
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Table 5-1. Growth inhibition of ethanol soluble extract of oriental herbal medicines against pathogenic bacteria,

B. pertussis ATCC 9797.

Oriental herbal Clear zone Oriental herbal Clear zone Oriental herbal Clear zone Oriental herbal = Clear-zone

medicines  (Dia, mm)  medicines  (Dia., mm) medicines (Dia., mm)  medicines .  (Dia., mm)
B 0 ol 0 Bk 0 Lk 0
Bt Y VAE ] 0 ERiii 0 E-3=);4 9
HE 0 E 0 i 9 At 0
24 0 ARy 0 HETES 0 HEW 0

B 11 ot 0 BRT 0 = 0
EEf 0 BERE 0 BHE 0 #R 10
e 10 T 0 HieE 0 NEE 0

MER 0 AE 0 T 0 Rt 0
BT 0 T 0 (I%HE 0 FH 0

Hit T 0 $E 0 L1 0 s 0
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Table 5-2. Growth inhibition of ethanol soluble extract of oriental herbal medicines against pathogenic bacteria,
B. pertussis ATCC 9797.

Orlental herbal C‘eark ‘Zone Onental ‘herbal Clear zone Oriental herbal Clear zone Oriental herbal Clear zone

s (Dia, mm) ~ medicines  (Dia; mm)  medicines  (Dia, mm) - medicines ~ (Dia., mm)
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Table 2. Growth inhibition of water and ethanol soluble
extracts of Reynoutria japonica against patho—
genic bacteria, B pertussis ATCC 9797.
W
: EtOH soluble Wa’(sr soluble
e exh‘ast Lo extract

Bordetella penfusis

ATCC 9797 11.3+0.6 0

3. mOUR ARSI SEMS HEE Ak

AR BEBE S8l A% Bk g
FRE EHS 333 A, £8d AL83 hexane,
chloroform, ethyl acetates] 7#| RS el

Table 3. Crude extract and fractionation vield of Reynoutria japonica by various organic solvents.

Yleld(%)

- medicine

Crude extract Hexane fragtion ?kChlorofonn fractlon Ethylacetaw fraction Water fractlon

Reynoutna Japonica 34.0 1.0

13.6 8.6 75.5
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o
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Table 4. Growth inhibition of organic solvent fractions
of Reynoutria japonica against B. pertussis
ATCC 9797.

Bordetella pertussis

ATCC 9797
Hexane fraction 143+1.2
Chloroform fraction 157+1.5
Ethyl acetate fraction 93+1.5
Water fraction 0
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Fig. 1. Minimal inhibitory concentration (MIC) against B pertussis ATCC 9797 with ethanol-soluble extract of Reynoutria

Japonica.

547



THEM SEBE Bordetella pertussisoll Tt wAARS £F 4 HE

HE W At a5 8o T2 ol 3
T #A2RE dEdHE 3§ vTE Q3 An
7} ojFoA e, MHA g 7S HEFASNA

AojA] 90~100%2] FEEKo] T4

HAE 5& a2%-2AHQ Bordetella pertussisol
A ANEE B4 5709 submitE FAES gle
] o]& histamine, serotonin S th3t 75438 =7}
AlA anaphylaxisE A7) 7] 8k cold stress
U Xray ol tidh 39l whg-& §EA I, &3,
A N EAA Y AHEEE SR HF9] &
TAE(slet cel)ZHE Q&A9] BAHS SI7HAA
AEFE FIAIIVIE k. BAY 5L o
24 oo WY7|HY AE] AT A8 7R
Feg 3= ez duA dud F=F Fus
o] el tha] Axe B7hY o]Fo] JAHH,
el 48g Z2a glo] Ay A9l whegs o
% ¥hgol s TYE=ZFe] fARE o] &4
o gAY Frtdrhs nasth A

P Mo THY BEKL 19843 o] Ad& <
T 10%F HF ¢F 1.9~4.6 o3 o}, 1985\ o]&
FEE 199 oJstE A=l e AoE Yeht
AT, HHY Aol ¥3H9 DTP B2 19803
ol 2744 FUlA] FEASA AHEE A stou,
19603 FutolF o] WA HE F HAE TR,
BARGE, A% B3, &8 53 e Aarze
9 AR fEiEe] & Efife RRHEo] A &
A7) AZRHAN. =S, AA LAY A
Folle dAFe Wl A&HAY, Wl ot
"L 12vd0] AW G717t Hadte] Agao
2 A4y A7) magkd 254e BolA
H3nk ole WAld] oJ¥ Wl ARG nlF
Wojgo] ghAstA Eala, & EEXZ Fd Al
ol Xe] BEXRE FAI YolA wmAZY dig
&0 booster& 77} AAH = FAZ % Ao
2 oo Uig tAEto] Beas IR

ol =AE #EE ¥ XvafEC] 71Zst w#BEEM
% EAYEY A59A8HE /1Y FEE g
A=A, REN KEl 2 oNSe Bk it

548

& 53 A £ A EiEA M g
HE GA =HAck

FRHEL BREHED ] £ ohdd 28
FEAt polygonum cuspidatum SIEB. et ZUCC. &
FAL P. sachalinensis FR. SCHM. 2] R¥e3 R
AZE Aog, B3 JHgof AP BRE AA
B prEsle] MR 3T AJ R polygonin, emodin
9 emodin monomethylester 5 -3t 96,
HE A7) 28HH resveratrol, lignan sulfate, piceid
59 F8 AYBAHE Ad EFo] FH s
o] ¥, He HE EBAT, the Holo R
BANR, goFseiE, I bEshe &%) o], @t
3L FUHE QIS KBSl mREE 2 BEERES X
Tty w3, EAFEL HBETE AB3la, &
BEEHIEHS 7PAT Slo] KkEEeIV EEER,
Eiewgol Bty &3k, BETEREAIE fF
fol glo] BddERLol ALEE & ok A2 U
MNE e, S, & BiEEL ol 8851 g
FET REGE] 88 Ngsd 8a0”.

2 HE EHRS AR (ZAE)E T B
o, TEAER AN —RER, —BAE, ¥
TR, EHABEES, RIERY, ZAAHR 2 3
WA, BRSOl A HEMIE, REES, B
i, EFAK, TESEMm HHE FEG - EE - &
B, FUME, BAEM ST SR TRENH,
oMe ‘FBEMAK, WHmELS ol i, Tk
i N CEREEEHMEILE - B Rk
g Sk, TENRMEE,S 2 Wb,
SR, AR, BRECE BoRMm, SREXE. o=
B iR B%d FAE AR EAR
o B ATEES AWEY o't EAURIA
emodinAl #-& HElstd] AN dAEH} A
AF4 T, B A olA s A, HY,
44, NEFS LA Saureuse] 3 HIE
HEE A3 EhRe] oo e 2 HED
o] ALe TaHT, 0 19 =R EHIE
ozRE Fed FuldA o] NOAA AsfAl
2 Zg3ld NOFHTHI o 2 vEHE G5

ik

o]

o rr 2

=2

(o

T



913 ZA <Ak, mutagenesis, A 7AZ 2 9] 44
WAsed g371 Sl g

RN Kt 2 deE BN MtHEE
10mg/me) 2] B. pertussis ATCC 97974] th3t e
EHES WES 43 A¥EM HtedMe doe
ZRE EA E WA oleg BRI il A
= gvdle 2RE A olF T, RAK,
HORT, 5T, Be, AT, 280, WhiK &%
qMe Az AFHEILES Yehd v BT,
8, FARME 4T £FRILES JEYATH
53 EitRe JM 958 AFHIEERS 1R
kEQlo] A¥An eyt

AR BEMQ FRRY KM 2 olgs Hh
HYpel FMEEES vaslE A oeke Rkt
fhitme] 495 11.3+£0.6mmo] 4FEIES 1}
Bbd O KK MY A Ta FEE
N HiMEEEN o] JehA sttt AR A
® oM A FEEC DI HMEEES
HES7] 3] hexane, chloroform, ethyl acetate
fractionof| X o] S#| WeRS Blw 5 THTable 3.).
BRI 2 chloroformE 0] 83198 A9 13.6%
o e FRBE vie =& H# k%RE g
W 2H, hexaned ©]43 3% /M8 e 48 I
RS etk B. pertussis ATCC 97979 oh3t
PRHR BRI 581 dAT 84S hexaned
73-% 14.3 £1.2mm, chloroform® 15.7 + 1.5mm, ethyl
acetatex= 9.3+ 1.5mme] FMFEEHS HYo 2N
FEAELZ chloroform fractiono] 714 $-4=3} #ifi
HIEHS Ve whE water fractionol M HIEE
fol Y Ao2 vehgo:

BAUR eE wfgk: mitdme S0k ikl
3 MICE WE37] A8l iR e v
fhitio] BERIZ H7VE WS BN B. per-
tussis ATCC 9797& 48A47F W% ¥ A BREE
TIKERE o83l FA3Ah F443 MIC
= 25ug/mio] ATKFig. 1.).

ojde] Ay ALE FYSEW FEitie) B
pertussis ATCC 97979¢] Wit Hifg 1ol oM =

b
ot

L
=

B4 - 0jFY - 4T

- EREE 7P IS € 5 AT 3, K
i YR TE e BN hiEmoN o
Tl SRS RS, AREE S8 FIMETE
¥RES =A% Ay chloroform fractiono] 713 <-
T8 FEEE S JEh A o)) A= st
L B. pertussis ATCC 97979 thall =& HMAE
EEES Hole Z1e2 43 An ZH%lon
B. pertussis ATCC 97972] <AA=x 82 &
A& Ao 2 AsErh

V. % &

A WEE B RS 72T HEY FE
B B. pertussis ATCC 97979] £FHH A B3 2
d& Bl e 2e AES A%k

815 WEH O] e BN MHYM(EE 10ny
mé)oll A B. pertussis ATCC 9797 th3t Higg rhit
< B8 Ad, AT, B8, BT BAK, B
K, AKRF, A5, B ATE &80, BHK
FRRR, FE A EHEE JEAT 15 featiRol
A VL 4 Bl EEE JeRsth

R KB 2 dEe Bl MBtsE 10
ngml)®] HiE EES S8 2, DS BEH
ol A 11.3£0.6mme] A FHIHRE YERIS
on, f £F Hik BES 25ug/ml oAt KE
% HiE fE EES JEREA g3k

AR 2] hexane, chloroform, ethyl acetate frac-
tionationol| A g EHES Vel g e chloroform
fractionation®l| A 7} =4 el

o] AIE Esle] [EhLiio] B. pertussis ATCC
9797¢] HIHEIZ 42 F JS Ao A4HEh

SEIR

L R1%7], ARE, Aed, B85, #4138, AL,

B3k ool Wds] Wl oigh A}
A7, Yehu| W Z3} 8] 2. 1999;34(6):583-9.

549



HAY FRE Bocktela pertussisd] HHE AR £F B4 UR

10.

11.

12.

13.

550

- 83, 254, de-

C BABAR,

01 ¥ZY B Y=
M 918}3] 7). 2000;

r°i' At

22(2):71-9.
ELISAS o] &3 3A
Wolsmae] 97} AA. Korea J. of Lab. Ani.
Sci. 1996;12(1):135-9.

- SR AEF(Hz oL, BE, W)

hatel sl 31 %). 1991;34(3):242-6.
el PRSI B} AT
DPT’Q%«] 7} 1995:105-32.

. Barkin RM, Pichichero ME. Diphtheria-pertus-

sistetanus vaccine: reactogenicity of commercial
products. Pediatrics. 1991;63:260-5.

. Mink CM, Cherry J, Christenson P, et al. A

search for Bordetella pertussis infection in
university students. Clin infect Dis. 1992;14:
464-71.

. Vastano BC, Chen Y, Zhu N, Ho C, and Rosen

RT. Isolation and identification of stilbenes in
two varieties of Polygonum cuspidatum. J.
Agric. Food Chem. 2000;48:253-6.

. Sekura RD, Zhang YL. Pertussis toxin: struc-

tural elements invoved in the interaction with
cells. in pertussis toxin(ed Sekura RD). Orlando.
Acardemic Press. 1985:45-64.

Kong AS, Morse SI. The in vitro effects of
Bordetella pertussis lymphocytosis-promoting
factors on mwrine lymphocytes. J. Exp Med.
1977;145:151-62.

Munoz JJ, et al. Elicitation of experimental
allergic encephalomyelitis in mice with the aid
of pertussigen. Cell. Immunol. 1984;83: 92-100.
szl st sgleuaet 3. A
LAtk 1997, p.705-8.

Mortimer EA, et al: Protective efficacy of the
takeda acellular pertussis vaccine combined
with diphtheria and tetanus toxoids following

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

household exposure of Japanese children. Am J
Dischild. 1990;144:899-904.

Chen, L. Han, Y. Yang, F. and Zhang, T. High-
speed counter-current chromatography separation
and purification of resveratrol and piceid from
Polygonum cuspidatum. J. Chromatogr. A 907.
2001:343-6.

PEIBBHN AR AREBHE HFE AFE A&
AYAE 1995, p.420-1.

ik, RESEE. M HAE3IAL 1999, p.1962.
B FrE AR ). ELHE MK
) 1976, p.127-9.

olef+f 9. ST RRE FH emoding] ¥
BN A 84, J. Korean Soc. Agric. Chem,
Biotechnol. 2003;46(1):50-4.

9y o $Fo BN AZH Tars] G
Hgo] B3 A7 AR ERA. 198412:61-5.
=HE 9. 329 Fride] of RAW
264.7 N ¥EF2] nitric oxide A AL, A
kst %), 2001;32(3):181-8.

Aetidra Adst B 55718 AE, Mg
etm & 1986:145-58.

old S, AL, FEY FE B AT 2
AT 57 ITAF83]R]. 1999;12(6):559-63.
ol%&, HAZ, AuiF, EE, JAF. F¥
FEEY AT A8 FEVAAEAPIEIA.
1992;20(1):1-5.

ZA4, H o, 32|74, Escherichia colio] th§
FAAFEE ] A, APl ers] A, 2003;
43(4):625-31.

AL, A, BE5F, d49, 93d, 39
. el dg 24 dAY F gA. &
A8 8 =) 1997;3(1 ~2):21-30.

Hgw). agds] o] W 7 A
gt A g AE S A 1985;20(1):109-13.
Noel R. Krieg. Bergey’s manual of systematic
bacteriology. 1984;1:391-2.



