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Effects of in vivo Synergism of Eunkyo-san, a Poly-Herbal Formula and
Rufloxacin against Klebsiella pneumoniae Respiratory Infections

Yen Guey Ho, Kwang Kyu Song*, Mee Yeon Park, Hae Yun Choi, Jong Dae Kim

Division of Respiratory System, College of Oriental Medicine, Daegu Haany University

in order to evaluate the in vivo synergic effect of Eunkyo-san with quinolone antibiotics, rufloxacin (RUFX), the
viable bacterial numbers and histopathological changes were monitored after experimental respiratory infection with
Klebsiella peumoniae NCTC 9632. The obtained results were as follows : In RUFX group, the viable bacterial numbers
were significantly decreased compared to those of control group and these were more dramatically decreased
compared to those of single treatment with RUFX, respectively in concomitant treated groups wjth Eunkyo-san. In
control group, severe infiltration of inflammatory cells, hemorrhage and hypertrophy of alveolar linings were
demonstrated at microscopical levels. However, these abnormal histopathological changes were significantly decreased
compared to those of control group in RUFX group, and these were more dramatically decreased compared to those
of single treatment with RUFX, respectively in concomitant treated groups with Eunkyo-san. In RUFX group, the LSA%
(luminal surface of alveolar%) were significantly increased compared to those of control group and these were more
dramatically decreased compared to those of single treatment with RUFX, respectively in concomitant treated groups
with Eunkyo-san. According to these results, it is considered that in vivo antibacterial activity of RUFX group was
dramaticaily increased by concomitant use of Eunkyo-san against K. pneumoniae NCTC 9632 infection of respiratory
tract.
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Table 1. The Amount and Composition of Eunkyo-san

W2 SEE BE (g
iR Lonicerae Flos 40
E B Forsythiae Fructus 40
EXeyd Platycodi Radix 24
b i Menthae Herba 24
HETf Arctii Fructus 24
HOH Sojae Semen Preparatum 20
THE Glycyrrhizae Radix 20
TR Lophatheri Herba 16
FIT R Schizonepetae Herba 16
Total 9 types 224
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RUFX (Merk, Darmstadt, Germany)2 AHE5H3 27
SEHEe Aeet & dAEE 22 6 W 30ng/ks 270)
= RO &, 5 &1EE e FUs o tHEoHES 6 B 30ng/
kg Foidh Ch2 Blokg 7473 50 W 100me/ke (NS Foidh
T & SN TOE TSN, IFE EAE Table 20 7]

Table 2. Experimental Grouping /in vivo Test Used in This Study

Used quinolones

Group 1D Dose of herbal drug*
Type Dose

Sham None None None
Control None None None

RUFX6 Rufloxacin bmg/ kg None

R6T1 Rufloxacin bmg/ ke 50mg/ kg

R6T2 Rufloxacin bmg/ ke 100mg/ ke
RUFX30 Rufloxacin 30mg/ ke None

R30T1 Rufloxacin 30me/ ke 50mg / ke

R30T2 Rufloxacin 30me/ ke 100mg/ ke

* Funkyo-san extracts were used in this study. Sham: Non treated normal group,
Control Non treated after exposure to A pneumoniae NCTC 9632 RUFXG: 6mg/ke of
RUFX was treated after exposure to K pneumoniae NCTC 9632 R6T1: Bmg/keg of RUFX
and 50me/ke Funkyo-san was treated after exposure to K preumoniae NCTC 9632
RET2: 6me/ke Of RUFX and 100me/ke Flnkyo-san was Yreated after exposure to K
pneumonige NCTC 9632 RUFX30: J0me/kg Of RUFX was treated after exposure fo A
oneumoniae NCTC 9632, R30T1: 30me/ke of RUFX and S0mg/ke Eunkyo-san was treated
after exposure to K pneumonige NCTC 9632 R30T2: 0me/ke of RUFX and 100me/ke
Eunkyo-san was treated after exposure to K pneumoniae NCTC 9632
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Fig. 1. Changes of VBN (viable bacterial numbers) after RUFX 6mg/
kg and their concomitant treatment with Eunkyo-san. (Mean + S. D,
l0g:cCFU) Group ID was listed in Table 2 * p<0.05 compared to that of control,
™ pC001 compared to that of control # p<0.05 compared to that of RUFX6, ##
p<0.01 compared to that of RUFX6
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Fig. 2. Changes of VBN (viable bacterial numbers) after RUFX 30mg/

kg and their concomitant treatment with Eunkyo-san. (Mean + S D.
l0g10CFU) Group 1D was listed in Table 2 ™ p<0.01 compared to that of control
## <001 compared to that of RUFX30
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) wi, R3OTIZ R30T2 ol A= 747F 20 (1)5HA Bakslo]
control T+ % RUFX30 ol dial #AE] A% rkTable 3,

Fig. 3, 4).

y {79 ] ;
Fig. 3. Histologicai profiles of lungs after RUFX 6mg/kg and their
concomitant treatment with Eunkyo-san exposure to K. pneumoniae
NCTC 9632. Sham: Non treated normal group Control: Non treated after
exposure to K. pneumoniae NCTC 9632 RUFX6: bme/ke of RUFX was treated after
exposure to K. pneumoniae NCTC 9632 R6T1: 6mg/ke of RUFX and 50meg/kg
Funkyo-san was treated after exposure to K pneumoniae NCTC 9632 R6T2: Bmg/
ke of RUFX and 100me/kg Funkyo-san was treated after exposure to A,
pneumoniae NCTC 9632 All hematoxylin-eosin stain x 60

an 4 H|stolog|cal proflles of Iungs after RUFX 30mg/kg and their
concomitant treatment with Eunkyo-san exposure to K. pneumoniae
NCTC 9632 Sham: Non treated normal group Control Non treated after
exposure to K. pneumoniae NCTC 9632 RUFX30: 30me/ke of RUFX was treated
after exposure to K. pneumoniae NCTC 9632 R30T1: 30mg/keg of RUFX and 50mg/
kg Eunkyo-san was treated after exposure to K pneumoniae NCTC 9632 R30T2
30mg/ke of RUFX and 100me/ke Eunkyo-san was treated after exposure to K
pneumomiae NCTC 9632 All hematoxylin-eosin stain x 60

Table 3. Changes of Abnormal Histological Index after RUFX 6mg/kg
and Their Concomitant Treatment with Eunkyo-san

Abnormal histological changes

3o v
Y e Gy tenamage B o
Sham * -
Control ++++ 4+t + 4+ +
RUFX6 +++ 4+ ++ 4+ +++
R6T1 + ++ +
ReT?2 + + +
RUFX30 +++ ++ ++
R30T1 + ++ +
R30T2 + +

Group 1D was isted in Table 2.+ + ++ (Marked), + ++ (Severel, + ¢ (Moderated),
+ (& few), = (Rare) and - (not detected)
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Fig. 5. Changes of LSA% (luminal surface of alveolar%) after RUFX
6mg/kg and their concomitant treatment with Eunkyo-san. (Mean + S.
D. %) Group ID was listed in Table 2 $§ p<0.01 compared to that of sham, **
p<0.01 compared to that of control * p(0.05 compared to that of control ## p<001
compared to that of RUFX6
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SN Rufloxacin®] {12887} Klebsiella pneumoniae PFIRZER0] 01X FEk

+ 879% 2 HAYE sham o]l HId] F94 (p<0.01) YA TAAT
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RUFX30 7+ % control 7ol HISH 794 (p<0.01) UA LSA%T}
Z 715 QrkFig. 6).

Shem Conid AP0 R0 R3OT2
Fig. 6. Changes of LSA% (luminal surface of alveolar%) after RUFX
30mg/kg and their concomitant treatment with Eunkyo-san. (Mean * S.
D. %) Group 1D was listed in Table 2 $$ p<0.01 compared to that of sham ™
p001 compared to that of control ## p<0.01 compared to that of BUFX30
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