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Synergic Effect of Mahwangyounpae-tang and Ciprofloxacin
on 5 Strains of Aerobic Gram-negative Bacteria

Han Hsiang Liu, Kwang Kyu Song*, Mee Yeon Park, Hae Yun Choi, Deok Mo Gu', Jong Dae Kim

Division of Respiratory System, College of Oriental Medicine, Daegu Haany University,
1. Division of Sasang Constitutionnal Mecicine, College of Oriental Medicine, Dacgu Haany University

In order to evaluate the in vitro synergic effect of Mahwangyounpae-tang which was a traditional poly-herbal
formula has been used in the treatment of respiratory diseases in oriental medicine, and quinolone antibiotics,
ciprofloxacin (CPFX), the minimal inhibitory concentration (MIC), MICs, and MIC90 of single use of quinolones and
concomitant treatment with Mahwangyounpae-tang against 5 strains of aerobic gram negative bacteria, Escherichia
coli, Klebsiella peumoniae, Hemophilus influenzae, Citrobacter freundii and Pseudomonas aeruginosae. The obtained

results were as follows :

In the case of aerobic gram negative bacteria, the MiC, MICs; and MICqo against Klebsiella

peumoniae and Pseudomonas aeruginosae was significantly decreased in concomitant treated groups with
Mahwangyounpae-tang compared to those of single treated groups of CPFX, respectively. However, no significant
changes were demonstrated against Echerichia coli, Hemophilus influenzae and Citrobacter freundii. According to
these results, it is considered as the in vitro antibacterial activity of CPFX was dramatically increased by concomitant
use of Mahwangyounpae-tang against some strains of aerobic gram negative bacteria and the increase and selectivity
of antibacterial activities against strains were chosen by the selectivity of Mahwangyounpae-tang not CPFX activity.
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Table 1. Composition of Mahwangyounpae-tang Used in This Study

ENY 3 22 Az g
WoOE Ephedrae Herba 8
¥ B Cinnamomi Ramufus 8
i Platycodi Radix 6
8 8 © Fntlianae Bulbus 6
5 Armeniacae Semen 6
Eilr e Schizandrae Fructus 4
ol 2 5% Gelalinum 4
B K Aurantii Immaluri Pericarpium 4
H " Ponciri Fructus 4
B Amomi- Semen 4
ZE® Glveyrrhiza Radix 4
L) Crataegi Fructus 4
EF) Hordei Fructus Germinatus 4
(1) Massa Medicata Fermentata 4
¥ 7 Periliae Semen 4
BEr Raphani Semen 4
B O¥ Perillae Herba 4
® ® Asterts Radix 4
E A Magnohae Cortex 4
£08 Morr Cotex Radicis 4
SENSS Sinapis Semen 4
S Plantaginis Semen 4
Total 22 types 102

g = thawmg@ T 95 7 Aol ddol ALESIR
CHTable 2).

Table 2. Aerobic Gram(-) Bacterial Strains

Aerobic Gram(-) Bacteria Strains
Escherichia coli MB4-01
Kiebsiella pneumoniae NCTC 9632

Hemophilus influenzae ATCC 9327
Cltrobacter freungii 1FO 12681
Pseudomonas aeruginosae ATCC 10145

L

3) dgzd &
HEOFERE HEZQ] quinolone| AQL ciprofloxacin
(Merk, Darmstadt, Germany)S A3l 20, thROIE S ©E
HEl8t & (CPFX )3} 8H8A Al & MBS 2450, 100
pg/mt BEE el AETCTL, CT)Y 3227 T8k, A
g HAIGICTable 3).

Table 3. Experimental Grouping in vitro Assay Used in This Study

Group 1D Types of used quinolone Dosage of herbal-drug*
CPFX Giprofloxacin None

CH Ciprofloxacin 50ug/ ml

CT2 Ciprofloxacin 100ug/ al

* Mahwangyounpae-tang were used in this study. CPFX : single use of ciprofloxacin -
dosig group CT1 = mixed group of ciprofloxacin and Mahwangyounpae-tang 50ug/ ml -
gomg group CT2 : mixed group of ciprofloxacin and Mafwangyvounpae-tang 100ug/ ml -
0sig group

SRBPANY (AR SFIQ EE U YR S8
B8] 9714 T S8 ZEANSM)o] w2k CPFXS 242 1004/
0.00

mfol| A FLE Bug/ mEWW 204 BlAslo] ARSI en (16t
A), oM e HESFEE 100uz/meoA A E] 0.0034g/ md77HA]
2002 5 A8 & 742 50, 100us,/ we) MEMEES HAUBIict
PR

AEE oty 58 Bk (510g)2 2k HR4 2,000mE 7}
&3t & g0l st of 8 S rotary vacuum evaporator
N type; LAB Camp, Dajeon, Korea)2 7} - 5&3l0d BA
H9 ZFEBEE Y2 TS programmable freeze dryer
(PVTFD10A; Iishin Lab., Seoul, Korea)Z A2dlol B2 7AXA]
7 18Y 30.52g, & 152.6g (8 29.92%)8] FEEE do| 4E
ol AHZslRrt.

- 685 -



ek - @ - huel - Aol

|Sog TN

2 37CclA 18A17F X uieF (MHB £i= BHIA, Difco, Detroit,
USA)3lo] UV-spectro- photometerZ 0]€351 optical density
(OD; 550nm) Z1S EHBIL 10° cells/m Q] T+ 100ug/ mioliA]
HE] 0.003ug/me7EA 2084 B]4E OFE EE HEMEMBO! &
A H71el agar microplatedl] 5% 2FGH £ CIA] 37CollA] 18
A}7} vi¢¥ (MHB = BHIA Difco, Detroit, USAYSISITE & gt
SAXsE MIC)S P& OD g 535l FAA] thE 7ol
vlal 249 AXTEETE MICE ZH5I 2, OD U8 7]
FOF 90% YFAAESE MICo)2} 50% LI ST (MICs)

fun = 5
g 7HR15IsTh
3) EAAE]

MICE 5H9) gtEdElg Ed] B + ZFELA (mean + S,
E)E BABIGOH, MEENE F2ES 719 23 MEHEmE
FEES HU1IA %2 UiRTg "o flole] 7H4e vid

7¥2 T Bl k] Mann-Whitney Wilcoxon's test® ROMH & #
So1H9 e, p valuert 00501514 wf FAHE Q1FoIATt
MICsoitt MICw2 Probit &IH O 2 AXIGIA L, SAXEI= SPSS
for Windows (Release 6.1.2, SPSS Inc., USA)E A2314

4 7

1. Escherichia coli MB4-010)] thgh MIC

E. coli MB4-010) thdt MICE CPFX ©E HIZ|ZojAls
0.064 + 0.033g/mZ PEEo] CPFXE E. coli MB4-01 T#50)
thal Z2¢F e g UEhE AL E #ELCE 9 CPFXE
REEMES 5r2EE =0 Jgls CTi CT2 Follad zk2}
0.068 + 0.0722} 0.069 + 0.079u/ ¢ 2 BEE 0] CPFX YE A7)
woll B8] tha &7t o), A2 8HA LTt MICs
2 CPFX @& AHe]A] 0.11 + 0.06pg/ M E WEH T $H8 CT1
T CT2 ol AlE 2h2h 013 = 015ug/ M2 BEE O CPFX TS
Aelatol vish tha &7IEA o, Falde BEEA FL/UTH
MICxS CPEX THE FEZ|A] 0.23 + 01548/ me s WEE AT 3t
¥ CT13 CT2 ZoflAE zvzh 0.26 + 0259 0.37 + 0.15pg/E
TEE O] CPFX © AMolFol Higl 715l 4482 o

EE A AUTHFig. 1).

MIC MICe MiCa
Fig. 1. MIC, MICs and MICy against E. coli MB4-01 of CPFX and

their concomitant treatment with Mahwangyounpae-tang. Mean + S E.
we/m Group 1D was listed in Tabie 3
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2. Klebsiella pneumoniae NCTC 96320 thah MIC

K. preumoniae NCTC 963208 thgh MIC= CPFX ©hE A
TolA] 0215 £ 0.107ug/ml & BEEIO] CPFX2 K. pneumoniae
NCTC 9632 #5%ol il ghded e LIEhE Ao 2 BEEAUCH
Sl CPEXS) MEHBES sEHE SAld Melg CT1xw C12
T E ZH2F 0.059 + 003734 0,033 + 0.037ug/méE TENE O
CPEX G Rzizol Hig] R4 UE (p<0.05) ZAE LIERN
ATt MICE CPFX ¢ AzlA] 041 + 0.22pg/ml 2 BEESL
t} 3k CT13 CT2 FollAls 232 0.10 + 0.0614 0.06 + 0.0618/
mE BaEEe] CPFX ©hE Al vlsl 744 U= (p<0.01)
24471 QIAEUCE MICwS CPFX ©H= AMglA] 0.81 = 0.37ug/
nE WEEJCL 3 CT1H CT2 TollAE 2tz 020 + 0.113
012 + 0.16pg/m= TETIO] CPEX WE AEjFol dlal 74
UE (p<0.01 EE p<0.05) 2t4rt AEEACHFg. 2).
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Fig. 2. MIC, chso and MICg :yglgginst K. pneumoniae NCTC 9632 of
CPFX and their concomitant treatment with Mahwangyounpae-tang.
Mean + S £ we/mi: Group 1D was fisted in Table 3 # p<0.05 compared 1o thal
of CPFX ## p(001 compared to that of CPFX

MiCs

3. Hemophilus influenzae ATCC 932701 ti3t MIC

H. influenzae ATCC 932701 thet MIC= CPEX ©h=E HEjd
ol A= 0108 + 0.053ug/mlE HEE)O] CPEXE H. influenzae
ATCC 9327 5ol tidh Hind Z$ ghtaE g LiEhls A8
HARFYCE 3HH MEAMBD CPEXE sEEE Ao )
3l CT13 CT27toll A ZHZF 0127 + 0.065 & 0.146 + 0.069us/
mE PHETo] CPEX ¢ Az)dd) Blal thh E71E0 00, &
OHE QAR A RUTEH MICHS CPEX BHE 24l 018 + 0.10
ug/ ME DEFYCE 3 CT1H CT2ZolAlE 2424 023 = 013
gl 025 + 0.14pg/meE FET o] CPFX = AzlTol vl tha
ENERCU, FO4 S AFEA BUTEH MICe2 CPEX B
HEJAl 036 + 0.16pg/ M E FETACE M CT13 CT2of A
= Zh2 032 £ 013 2 051 = 025/ mdE BEF o] CPFX U=
Al FABIA HEERCHFg. 3).

4. Citrobacter freundii IFO 126810l thgt MIC
C. freundii TFO 126810) TBF MICE= CPFX ©HE K| Fof 4]

0.041 + 0.034pg/ M E TEIE S| CPFXE C. freundii IFO 12681 1
ZFoll thall e 2o SAE g UEhE Ao BEHI. &

M MEFEMBEN CPFXE 52 Z &Ald A28 CT13} CT2+



W E e Ciprofloxacing] /o] 714 Gram(-) gl st HEWER HE Mxle ST

olAe 747} 0.071 + 0.077 % 0.068 + 0.0410g/ T BEE 0]
CPFX ©+= 7)ol Hal tha E71990L), 8942 o1Ex
A} QEUTE MIC52 CPEX ©HE HE|A] 0.08 + 0.06pg/ e &
HATk M CT13} CT27olME 242} 016 = 0.15 B 012 +
0.07ug/ m 2 H&=|o} CPFX &= Aelof nlsh tha 7=
O, RAUEE AFEA ARUTE MICo2 CPFX ©HE XAl
018 + 0.14pg/mE BRTAUCE 43 CT1 CT2Zol A 242t
025 + 020 W 021 + 0.13ug/ M E BETF 0] CPFX TS Ml
giel The: E7HERSL, KA QIERER BRUATHFg. 4).
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MC MCa MCs
Fig. 3. MIC, MICs, and MiCy against H. influenzae ATCC 9327 of
CPFX and their concomitant treatment with Mahwangyounpae-tang.
Mean + S E. we/al: Group ID was listed in Table 3
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Fig. 4. MIC, MICsy and MICg against C. freundii IFO 12681 of
CPFX and their concomitant treatment with Mahwangyounpae-tang.
Mean = S F. wg/ml: Group ID was listed in Table 3

5. Pseudomonas aeruginosae ATCC 101450) thgt MIC

P. aeruginosae ATCC 101450) t§F MIC= CPFX THE A7)
TollA] 0313 + 0107gg/mE BET| 0] CPFXE P. aeruginosae
ATCC 10145 5ol el niwA 248 ge g Uells A2
Z DR 39 MEEMED CPFXE =82 Sl A
2)8r CT13} CT2 ol M= 242} 0.108 + 0.0533} 0.064 + 0.0334g
/meE #EEO] CPEX s MElFtoll vlal |94 s (p<0.05
EE p<0.01) Z4og VERIRICE MICo2 CPEX ©h= AHel4]
0.55 + 0.23ug/ M E TETQUCL M8 CT13} CT2 Folile 2tz
0.19 + 0.092} 0.10 £ 0.05pg/ ¢ BHEE o] CPEX = Rg| 2ol
Hlgh 94 e (p<005 EE p<0.0l) ZAE L}E}LHS&D%
MIC%2 CPEX THE HzjA] 110 + 048ug/m % BETIACE )
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H CT13 CT2 FolA G 247 037 + 0199} 0.19 + Ollug/mﬁi
TEE] CPEX Ws Aold visl /194 e (p<0.05 =
p<0.01) ZAZS LIERHACHFig. 5).
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Fig. 5. MIC, MICso and MICg against P. aeruginosae ATCC 10145
of CPFX and their concomitant treatment with Mahwangyounpae-tang.
Mean + S E, we/ml: Group 1D was listed in Table 3 # p<0.05 compared to that
of CPFX ## p<001 compared to that of CPFX
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