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Investigation of in vivo Synergism of Mawhangyounpye-tang, a Poly-herbal Formula and
Ciprofloxacin against Streptococcus Pneumoniae Respiratory Infection

Tae-Ho An, Kwang-Kyu Song, Kwi-Ok Jeon, Young-Ho Seo, Dong-Hee Cho,
Mee-Yeon Park, Hae-Yun Choi, Jong-Dae Kim
Divisionrof Respiratory System, College of Oriental Medicine, Daegu Haany University, Korea

Objectives & Methods : In order to evaluate the in vivo synergic effect of Mawhangyounpye-tang, a traditional poly-herbal
formula used in the treatment of respiratory diseases in Korea, with the quinolone antibiotic ciprofloxacin (CPFX), the viable
bacterial number and histopathological changes were monitored after experimental respiratory infection with Streptococcus
Pneumoniae ATCC 6303.

Results : 1. In CPFX groups, the viable bacterial numbers were significantly decreased compared to that of the control
group, and were even more dramatically decreased in concomitant groups treated with Mawhangyounpye-tang.

2. In the control group, severe infiltration of inflammatory cells, hemorthage and hypertrophy of alveolar linings were
demonstrated at microscopic levels. However, these abnotmal histopathological changes were significantly decreased
compared to that of the contral group in CPFX groups, and were even more dramatically decreased in concomitant groups
treated with Mawhangyounpye-tang.

3. In CPFX groups, the LSA (luminal surface of alveoli %) were significantly increased compared to that of the control
group, and more dramatically in concomitant groups treated with Mawhangyounpye-tang.

Conclusions : According to these results, it is considered that the in vivo antibacterial activity of CPFX against
Streptococcus Pneumoniae ATCC 6303 infection of respiratory tract was dramatically increased by concomitant use of
Mawhangyounpye-tang.
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Table 1. Experimental Grouping Used in This Study

GroupID Used Quinolones Dose of Herbal
Type Dose drug*
Sham None None None
Control None None None
‘ CPFX12 ”Cvi.proﬂoxacinb » 12mg/kg o None
CI12T1 Ciprofloxacin 12mg/kg 100mg/kg
C12T2 Ciprofloxacin 12mg/kg 200mg/kg
CPFX60 Ciprofloxacin 60mg/kg None
C60T1 Ciprofloxacin 60mg/kg 100mg/kg
C60T2 Ciprofloxacin 60mg/kg 200mg/kg

* Mawhangyounpye-tang extracts were used in this study.

Table 2. Composition and Dosage of Mawhangyounpye-

tang
Herbs Scientific Name Dose(g)
%= Ephedrae Herba 8
MR Cinnamomi Ramulus 8
i Platycodi Radix 6
H Fritillariae Bulbus 6
™= Armeniacae Semen 6
hkF Schizandrae Fructus 4
Y2573 Gelatinum 4
HHE Aurantii Immaturi Pericarpium 4
A1 Ponciri Fructus 4
=) Amomi Semen 4
KHE Glycyrrhiza Radix 4
W& ) Crataegi Fructus 4
B (D) Hordei Fructus Germinatus 4
il (1) Massa Medicata Fermentata 4
BT Perillae Semen 4
HET Raphani Semen 4
R Perillae Herba 4
Eit Asteris Radix 4
BAh Magnoliae Cortex 4
RAK Mori Cotex Radicis 4
AT F Sinapis Semen 4
HE]F Plantaginis Semen 4
Total 22 types 102
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Windows(Release 6.1.2, SPSS Inc., USA)E Al£-3}
Aok Ea 2 WHe AR el $
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1) CPFX 12mglke 582 %

Control £ Ao B F+= 9
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CPFX12 T A & 6.90+0.91 loglOCFU=R 73

Table 3. Changes of Abnormal Histological Index after CPFX 12 mg/kg and Their Concomitant Treatment with

Mawhangyounpye-tang
Abnormal histological changes
GroupID Infiltration of Hemorthage Hypertrophy of
inflammatory cells alveolar linning
Sham + - -
Control ++++ +4+++ ++++
CPFX12 + 4+ ++ +++
C12T1 ++ + +
C12T2 + - +

Group ID was listed in Table 1; ++++(Marked), +++(Severe), ++(Moderated), +(a few), +(Rare) and -(not detected).

Table 4. Changes of Abnormal Histological Index after CPFX 60mg/kg and Their Concomitant Treatment with

Mawhangyounpye-tang

Abnormal histological changes

GroupID Infiltration of Hypertrophy of
) Hemorrhage o
inflammatory cells alveolar linning

SSham =+ - -

Control b+ +F ++++

CPFX60 ++ + ++

C60T1 + + 4
C60T2 + -

Group ID was listed in Table 1; ++++(Marked), +++(Severe), ++(Moderated), +(a few), +(Rare) and -(not detected)
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=] o] Control Tl B3] #2]4(p<0.05) Y= AT
o] vt AR =AU

CI12T13} C12T2 ol A& zHz} 5.36+0.783}
4.38+0.90 logiCFUZ ## o] CPFX12 & 2
Control ol H]3] #2143 (p<0.01) Sl A5
a7t 17 = A eh(Fig 1.

2) CPFX 60mg/ke #2EL

Control ol A At<E 9.07+1.45 logl0OCFU
2 #EE o] A #AE X ¢S Sham ol H] &

A AdFe F7H7F A = Ao

CPEX60 ol A = 4.95+0.78 loglOCFUZE %3
5 o] Control el B] 3l 24 (p<0.01) A= A
Fo| a7 A =H A

C60T13 C60T2 Fol| A & 77} 3.26+0.95%
2.21+0.77 logioCFUE # 25 o] CPFX60 o+ %
Control -9l #} 3l &2 4 (p<0.01 EEE& p<0.05) 3
= AT 7Hart A% = A vhFig. 2).

] Sham
E1 Control
B CPFX 12
m c12T1

w5 # W C1212

##

Viable Bacteria! Number

Fig. 1. Changes of viable bacterial numbers after CPFX 12mg/kg and their concomitant treatment with Mawhangyounpye-

tang(Mean = S. D., log1CFU)

Group |D was listed in Table 1; * p<0.05 compared to that of Control; ** p<0.01 compared to that of Control; ## p<0.01

compared to that of CPFX12

[@ Sham
E3 Control
E CPFX60
M CeoTt
W C60T2

** g

*x # #

Viable Bacterial Number

Fig. 2. Changes of viable bacterial numbers after CPFX 60mg/kg and their concomitant treatment with Mawhangyounpye-

tang(Mean = S. D., log10CFU)

Group ID was listed in Table 1; * p<0.01 comparéd to that of Control; # p<0.01 compared to that of CPFX60; ## p<0.05

compared to that of CPFX60
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718 9 718A] 2Fe] #FFJR, 53] 71H,
718A 99 dFAE &S Ax g v
2 o]} 7o) IR HA vt

(Table 7-10; Figure. Sham). “12]\} S. preumoniae
ATCC 63038 79 A1 71 Control A& A3 4
SAEY Afol 71# Z 71HA] FH o HE B
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W] A&azde] AFHUL 28 24 A 9

1o
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90} I
80|
70}
60|
50|
40t
30}

| o

= tH(Table 3, 4; Fig. Control),

olgidt AFPAQN HEY HYLHUL CPFXE F
A% oA EFYEH R A3 ZFaHUH
(Table 3, 4; Fig. RUFX12, CPFX12, CPFX60), v} 2}
vl B A FAFd dedXe 2 =TT
RUFX 3! CPFX 7} 7}e] @ Fo o H|3) &%
o zx o2 7ZF4A ¥ o (Table 3, 4; Figure.
C12T1, C12T2, C60T1, C60T2).

1) RS ZiE

Sham oA & FSA X A &Fo] Ao #F

[} Sham
3 Control
B CPFX 12
M c12T1
B C12T2

ok

*x

20+
10 |-

I

Luminal Surface of Alveoli %

Fig. 3. Changes of LSA after CPFX 12mg/kg and their concomitant treatment with Mawhangyounpye-tang(Mean + S. D., %)
Group ID was listed in Table 1; $ p<0.01 compared to that of Sham; ** p<0.01 compared to that of Control; ## p<0.01

compared to that of CPFX12

100f
90 T
80
7071
60
50
40 -
30+

| o

{3 Sham
{3 Control
8 CPFX60
[ ceoT1
*x #f W C60T2

ok

20 +

Luminal Surface of Alveoli %

Fig. 4. Changes of LSA after CPFX 60mg/kg and their concomitant treatment with Mawhangyounpye-tang(Mean + S. D., %)
Group ID was listed in Table 1; $ p<0.01 compared to that of Sham; ** p<0.01 compared to that of Control; # p<0.05 compared

to that of CPFX60
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1 t}(Table 3, 4; Figure. Sham, Control, C12T1,
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2) WinpT R

Sham ol A& # Ayt 23 2847 o] <l
A5 2] ke(-) ¥ H Control FollAE ul] $ A&t
(+++H €] o dAytol A AF = ATH

CPFX12 o4 & Control 7o B]&] A 7=
o A3 FFE(+HE FRHAT. 2,
CI2T1 A & Au(2)3tA #&= A,
CI2T2 Fol A= &8 A7l AHHZA] gol(-),
Control & @ CPFX12 9| B3] & A3s] 2tAH
. & CPFX60 ol A %= Control Tl H] 3]
ARHA o} dAS An(+)2 BEE v,
C60T1 ol M= Zrl(£)stA #F=H A
CO0T2 Toll A= &8 o] AHEHA o),
Control = 2 CPFX60 ol vl&] A3 24H
At} (Table 3, 4; Figure. Sham, Control, C12T1,
C12T2, C60T1, C60T2).

3) fiifmie] pEE

Sham T A& # F¥to] Z A #H X &e o)At

H| & 2o I H A %-2(-) ¥ Control -0
M g A (++++) HE el v 5ot A A
gh 53] 719, 71 8A] F9 A XA AR H A

CPFX12 79| A & Control ol H]&] 7=}
ov 73] A +++) =R AFEHIJG. 1
21}, CI2T1 ¥ C12T2 #oll M = 22 7 vl (+)3}

Z ¥ o], Control ;r__L 2 CPFX12 ol H]&] &
A5 9l k. T3 CPFX60 -9l 4] & Control

H3) BRE R oy A3 FETE(+HE
A ¥, C60TL Pl M e AR(HE #3E
, CO0T2 Foll A& H X 8o v 37} A H
Fo}(-), Control & & CPFX60 ¢l 8]3] & A
5] 7+ A5 91 cH(Table 3, 4; Figure. Sham, Control,
C12T1, C12T2, C60T1, C60T2).
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3. LSA(luminal surface of alveolar)2} %4t

1) CPFX 12mg/keg #xHL I

Control ol 4} 2] LSAE 24.01 + 6.53% 2 #&
o], 83.24 + 8.79% = WHE Sham T H] &}
948 @<0.01) = A S 7HA7 QG =H AT

CPFX12 F A& 4022 + 2.63% % &= o]
Control Tl ¥] 3] 594 (p<0.01) )= LSAS] =
747} 1A F e} 8kH C12T13 C12T2 Fol M &=
7}7} 50.80 + 2.587} 58.13 + 5.76% 2 BA T of
CPFX12 T 2 Control ol ®]3] £ 4 (p<0.01)
U= LSAY] F7}17} Q1% = A th(Fig. 3).

2) CPFX 60mg/kg %5 B

Control o] 4] &] LSAE 2401 + 6.53% 2 &3
5o}, 83.24 + 8.79% = & ¥ Sham T B3|
oA (p<0.01) = A3 A7 ARG H A

CPFX60 oA 5232 + 6.32%2 #HE 5 o]
Control 7ol 8] &) 273 (p<0.01) )= LSAS =
747} 1A 52l o}. & C60T13 C60T2 Fol A &=
Z+7} 62.40 + 6.407) 67.73 + 9.77% = [EE o}
CPFX60 i+ 2 Control o] ¥]8] 424 (p<0.01
£ p<0.05) 3= LSAL] F7}7} Q1% = 9 thFig. 4).
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Fig. 5. Histological profiles of lungs after CPFX 12mg/kg and their concomitant treatment with Mawhangyounpye-tang
exposure to S. pneumoniae ATCC 6303

Sham: Non treated normal group
Control: Non treated after exposure to S. pneumoniae ATCC 6303
CPFX12: 12mg/kg of CPFX was treated after exposure to S. pneumoniae ATCC 6303
CI12T1: 12mg/kg of CPFX and 100mg/kg Mawhangyounpye-tang was treated after exposure to S. pneumoniae ATCC 6303
C12T2: i2mgkg of CPFX and 200mg/kg Mawhangyounpye-tang was treated after exposure to S. preumoniae ATCC 6303
All hematoxylin-eosin Stain, X 60

4

Pt
y ¢
<

b

Fig. 6. Histological profiles of lungs after CPFX 60mg/kg and their concomitant treatment with Mawhangyounpye-tang
exposure to S. pneumoniae ATCC 6303

Sham: Non treated normal groupSham: Non treated normal group
Control: Non treated after exposure to S. pneurmoniae ATCC 6303
CPFX60: 60mg/kg of CPFX was treated after exposure to S. pneumoniae ATCC 6303
C60T1: 60mg/kg of CPFX and 100mg/kg Mawhangyounpye-tang was treated after exposure to S. pneumoniae ATCC 6303
C60T2: 60mg/kg of CPFX and 200mg/kg Mawhangyounpye-tang was treated after exposure to S. pneumoniae ATCC 6303
. All hematoxylin-eosin Stain, X 60
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