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The Experimental Study on anti-inflammatory Effects of
Kagamsunbanghwalmyungeum(KSBH)

Sun-Mi Shin, Soo-Min Kim, Eui-Il Kim, Jung-Eun Lee, Dong-Youl Yoo
Dept. of Oriental Medicine Graduate School, Daejeon University

Purpose: This study was to investigate the anti-inflammatory effects of
Kagamsunbanghwalmyungeum(KSBH) which has been medicated the patient
such as Dbreast abscess.

Methods: In the study of anti-inflammatory effects, KSBH was investigated
using cultured cells and a murine models. As for the parameters of
inflammation. level of several inflammatory cytokines and chemical mediators
which are known to be related to inflammation were determined in mouse lung

fibroblast cell(mLFC) and RAW 264.7 cells.

Results: The cytotoxicity on mouse lung fibroblast cells{mLFC) was not
served at all concentration of KSBH. KSBH in RAW264.7 cell inhibited IL-1[,
IL-6, TNF-a. COX-2 and NOS-II mRNA genes expression in a
concentration-dependent manner, and specially inhibited NOS-II production
very significantly at 100ue/ml. KSBH inhibited NO production significantly in a
concentration-dependent manner and ROS production in a
concentration-dependent manner. KSBH inhibited IL-1B8, IL-6 and TNF-a
production significantly in serum of acute anti-inflammation-induced mice.
KSBH increased the survival rate from the 3rd day on LPS-induced lethal
endotoxemia.

Conclusion: These results suggest that Kagamsunbanghwalmyungeum(KSBH)
can be useful in treating a lot of women mammary diseases caused by
inflammation such as breast abscess.

Key Words: Kagamsunbanghwalmyungeum(KSBH), anti-inflammatory
effects, breast abscess.
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Scheme 1. Prescription of
Kagamsunbanghwalmyungeum(KSBH)

ghef A H = (g)

P RN Taraxaci herba 30
e Violae herba 30

=kl Gleditsiae spina 15

w = Angelicae gigantis

= E’ﬂ? I'ade 12
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-Time PCR system(Applied Biosystems,
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Scheme 2. Nucleotide Sequence of Primers
G3PDH F 5: TGAAGCAGGCATCTGAGGG 3 ‘
R 5 CGAAGGTGGAAGAGTGGGAG 3
TNF-a F STTCTGTCTACTGAACTTCGGGGTGATCG GTCC ¥
R S5 GTATGAGATAGCAAATCGGCTGACGGTG TGGG 3
L6 F 5: TCCAGTTGCCTTCTTGGGAC 3
R 5 GTGTAATTAAGCCTCCGACTTG 3
11-18 F CAACCAACAAGTGATATTCTCCATG
R GATCCACACTCTCCAGCTGCA
COX-2 F 5 TCAAGTGGCATAGATGTGGAAGAAY
R 5 TGGCTCTGCAGGATTTTCATG ¥
NOS-II F GGCAGCCTGTGAGACCTTTG
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SYBR Green PCR Master mix(ABDE
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o] &3ty ZA 3. vrebg e (Table 1, Fig. 1).

Table 1. Cytotoxicity of KSBH
Extract on Mouse Lung Fibroblast

M. BEkiE Cells

Dose % of Control Data

Drug
. . (ug/ml) mLEFC
=X -
1. Al ZEFA u_lzlL °d % ) Control 0 100 + 54
mLECsell dg ANEEA  F7lelA 200 926 + 1.8
KSBHE 200, 100, 50, 10. lue/nl ¥ = 100 946 + 2.8
A WZ2(1009%) ] HlS zH7 92.6 + KSBH 50 97.6 £ 55
10 1025 + 3.8
1.8, 946 = 2.8, 97.6 + 55, 102.5 + 3.8. 1 99.6 + 4.6
996 = 46%% MEEA g 7oz
120 9
2 100 1 E_—m
§ 80 -
g 60 -
% 40 A
: 20 -
3
. N
Control 200 50 10 1

100
KSBH extract (pg/ml)

Fig. 1. Cytotoxicity of KSBH extract on mouse lung fibroblast cells.
mLFCs were pretreated with various concentrations of KSBH extract. The data(%
viability) in the Figure are expressed as the mean * sem. Comparison between
KSBH-treated and untreated control groups were analyzed using Student's paired
test, and differences were considered significant when the degree of confidence in
significance was 95% or higher.

2. RAW264.7 cell linedl X AHHFA 2137 NOS-1I9) primer®] designe] A
F¢ 24 44 3 3] o]Folz AHE RAFI itk

RAW264.7 A ZFelA] mRNAE +3 78] 31 BE real-time PCR AAZE &
3o real-time PCR®E #A3v}(Fig. ZHEe FHE BAFE A7 40 cycle
2). Ax AR APFd A o] wtE-=lwl A G3PDHE & #o] =7}
dissociation ~ FALE 13 AR qle) 2o Hjgt JHAF(RQYAE &
G3PDH, IL-1B, IL-6, TNF-a, COX-2, Mg If otk
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" |IL-1B mRNA

Cycle Momber

Fig. 2. Dissociation curves (A) and Amplification profiles (B) of inflammatory

gene expression in RAW264.7 cell line.

Messenger RNA of G3PDH, IL-1B, IL-6, TNF-a, COX-2 and NOS-II gene expression in
RAW264.7 cells samples were amplified using mouse inflammatory mRNA gene primers by
SYBR Green PCR. The dissociation curves (A) for G3PDH, IL-1B, IL-6, TNF-~a, COX-2,
and NOS-II mRNA and G3PDH products are shown in panels B, respectively. The Tm
values of inflammatory gene and G3PDH amplicons are indicated alongside their
corresponding dissociation curves.

3. 9% 9 cytokineol @& o3
1) IL-1B #-A X L&l v x]= of3F
RAW264.7 Al Z=FA IL-1B FH A

Wy e RQ &2, AAT(WT)ol 0.125,

Hz2Z(CT)el  1.008  Yelgon,

KSBH 100, 50. 10ue/m %= =]z

M= 2 (.362. 0.458. 0.8752 el

was analyzed.

2) 1L-6 47 del wAE o5
RAW264.7 MZEFAAM IL-6 F3A
HHe RQ #, BAL(WT)el 0121,
H2Z(CT)e] 10019 wlsted, KSBH

2z w3 T gEHozr fHA 100, 50, 10we/ml = Aol 27t

WY o459 ek (Fig. 3). 0.345. 0.684. 0.889= YEl}, i =

IL-1§ mRNA 2 v Tx JEAHOZ SR Y

Lo < HAEAH.(Fig. 4).

é 0.6 N
4 0.4 5
Z 0.2 .
g o0 <
LPs - + ® . £
wT cT 100 50 10 g
KSBH (pg/ml) ]
E

Fig. 3. Inhibitory effects of KSBH
extract on IL-1B3 mRNA expression in

RAW?264.7 cell line. . .
RAW?264.7 cells were pretreated with Fig. 4. Inhibitory effects of KSBH

WT cT 100 50
KSBH (ng/ml)

of lipopolysacchride(LPS: 2ug/nl) for 6 hr.
IL-1B8 mRNA synthesized by real-time PCR

N

various concentrations of KSBH extract(100,
50 and 10ug/mt) in the presence or absence

extract on IL-6 mRNA expression in
RAW264.7 cell line.
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RAW?264.7 cells were pretreated with
various concentrations of KSBH extract(100,
50 and 10we/ml) in the presence or absence
of lipopolysacchride(LPS: 2uweg/ml) for 6 hr.
I1L-6 mRNA synthesized by real-time PCR
was analyzed.

3) TNF-a 347 2¥e] v e F&F

RAW264.7 Al ZF] A TNF-a #3#}
““"4-‘4 RQ w2, AAAZ(WTHe) 0.041,
R Z2Z(CT) ¢} 1002  vehon,
KSBH 100, 50, 10we/ml F% ALl
A A2k 0458, 0.874, 09572 el
Z7o vls sE JEHor f4A
<+ gA A= (Fig. 5).

TNF-o mRNA

RQ of LPS-CT in RAW264.7

WT CT 100 50 10
KSBH (pg/ml)

Fig. 5. Inhibitory effects of KSBH
extract on TNF-o mRNA expression in
RAW264.7 cell line.

RAW264.7 cells were pretreated with
various concentrations of KSBH extract(100.
50 and 10ug/ml) in the presence or absence
of lipopolysacchride(LPS: 2ug/ml) for 6 hr.
TNF-a mRNA synthesized by real-time
PCR was analyzed.

4) COX-2 3A o] mR|= o3
RAW264.7 Al £FeA] COX-2 A=
L] RQ #HS AAZ(WT)e 0
H2Z(CT) el 1.002 iebd 1l
KSBH 100. 50, 10ue/ml 226l A]
Z+72} (.345, 0.658. 0.7862 el Sz
of B3 FE JEHoR FHA H

A st o} (Fig. 6).

to My rfr &

¢
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COX-2 mRNA

RQ of LPS-CT in RAW264.7

wT CT 100 50 10
KSBH (ug/mly

Fig. 6. Inhibitory effects of KSBH
extract on COX-2 mRNA expression in
RAW264.7 cell line.

RAW264.7 cells were pretreated with
various concentrations of KSBH extract(100,
50 and 10wg/ml) in the presence or absence
of lipopolysacchride(LPS: 2ug/ml) for 6 hr.
COX-2 mRNA synthesized by real-time
PCR was analyzed.

5) NOS-II fA7} Lol nlAE= o3k

RAW264.7 M ZFo|A NOS-II #A
A #de RQ #e AZT(WT) el
0.048, H=<(CTYo] 1002 vebd b
™, KSBH 100, 50, 10ue/ml 5% 3]+
o] Z+7y 0.522, 0.745, 0.798% viel} o

Zoo HE =% 4%24 o7 Ox-lx]_ W

d& At (Fig. 7).

NOS-II mRNA

RQ of LPS-CT in RAW264.7

. 4 4 E “
WwT cT 100 50 10

KSBH (pg/ml)

Fig. 7. Inhibitory effects of KSBH
extract on NOS-II mRNA expression in
RAW?264.7 cell line.

RAW264.7 cells were pretreated with
various concentrations of KSBH extract(100,
30 and 10wg/ml) in the presence or absence
of lipopolysacchride(LPS: 2ug/wl) for 6 hr.
NOS-II mBNA synthesized by real-time
PCR was analyzed.

4. Nitric oxide(NO) A Aol u]A &
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3 &

RAW264.7 AZEFNM NO HAHF2
A2AZ(WT)e O0Dzkel 0.054 = 0.012
nm, HEF(CT)el 1458 + 0.236nm=
el ew], KSBH 100, 50, 10ue/ml &
5 xeglFe] 22 0.636 £ 0.225, 0.725 +
0.175, 0.986 + 0.2452 veh} o
w5ty 100, S0ue/ml EFEeA H9A
(p(0.05, p<0.05) A NO AME )
st o} (Fig. 8).

1.8
- 1.6
g 1.4
5 1.2
® = 1.0
3 S os
E 0.6
5 0.4
2 0.2
0.0
LPS - i + ;
wT cT 100 50 10
KSBH {pg/ml)
Fig. 8. Inhibitory effect of KSBH

extract on the nitric oxide release in
RAW264.7 cell line.

RAW264.7 cells were pretreated with
various concentrations of KSBH extract(100,
50, 10weg/mt) in the presence or absence of
lipopolysacchride (LPS: 2ug/ml) for 48 hr.
The culture supernatent was collected 24 hr
later and NO(nitric oxide) concentration in
the supernatent was assayed. The data are
expressed as the mean * sem.

+: Statistically significant value compared
with normal data( + : P<0.05, ++
P<0.01, +++ 1 P<0.001 )

*: Statistically significant value compared
with control data( * : P<0.05, ** : P<0.01,
ko P0.00T )

5. Al = W reactive oxygen species
(ROS) AA g v X 3

ROS xgx-lal-_‘l o ZFo] A Al-oll o]
o & Foz ZUhslglen, KSBH
o] = (100ug/mt C, S0ug/ml D)2 W=
o BlFle] FE JEH oz ROS ABA
oA 8k d o (Fig. 9).

_o£

o 4

79.5 % M

Relative cell number
7.0

Fluoresence Intensity (ROS)

Fig. 9. Inhibitory effect of KSBH
extract on the ROS production in
RAW264.7 cell line.

RAW264.7 cells were treated with various
concentrations of KSBH extract(C: 100us/
ml, D: 50wg/ml) in the presence(control, B)
or absence (A) of LPS(2ue/ml) for 48hr.
After culture. cells were treated with
DCFH-DA reagent(50mM). . harvested, and
assayed for ROS positive cellstM1) by flow
cytometry.

6. FALFAEE AF =4
W cytokine ¥ 3}l w| X o33
1) IL-1p Al ko] mlxjx= <33

IL- 1@ A
1.3 O7ng/ml EzEe 574 +
m 2 Jebd ¥bd, KSBH S oM e
32.1 + 55ng/m 2 el 27 v s}
o $oA A (p0.05) AT
o}.(Fig. 10).
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[L-1¢5 level in serum (ng/mly

LPS - + +
wWT Control KSBH

Fig. 10. The effect of KSBH extract on
1L-1B production in sera following LPS
co-treatment.
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Mice were co-treatment with KSBH
extract(6.9mg/20g) and LPS(1mg/kg). Total
IL-18 levels were measured by a sandwich
ELISA using an ELISA kit. The data are
expressed as the mean * sem(n=6).
Comparisons between groups were analyzed
using Student's paired test and differences
between experimental and control groups
were considered significant when the degree
of confidence in significance was 85% or
higher T test.

+: Statistically significant value compared
with normal data( + P<0.05, ++
P<0.01, +++ = P<0.001 )

*: Statistically significant value compared
with control data( * : P<0.05, ** : P<0.01,
R PC000T )

) o= O
74 95
K-N
=

IL-6 WA 27,

3.7 = ldng/ml, WERIELE 3264
27.41ng/m 2 el ¥k, KSBH %
Fol A= 247.3 £ 21.3ng/ml & e} o
Z7o vlgte] FoA SIA (p<0.05) #
A& o (Fig. 11).
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Fig. 11. The effect of KSBH extract on
IL-6 production in sera following LPS
co-treatment.

Mice were co-treatment with KSBH
extract(6.9mg/20g) and LPS (lmg/kg).
Total IL-6 levels were measured by a
sandwich ELISA using an ELISA kit. The
data are expressed as the mean +
sem(n=6). Comparisons between groups
were analyzed using Student's paired test
and differences between experimental and
control groups were considered significant

when the degree of confidence in significance
was 95% or higher T test.

+: Statistically significant value compared
with normal data( + : P<0.05, ++
P<0.01, +++ @ P<0.001 )

*: Statistically significant value compared
with control data( * : P<0.05, ** : P<0.01,
w0 PC0O00L )

2 8
47ng/m 2 et ¥bd, KSBH %
& 645 + 43ng/mE e o
o w3t #F2A $lE (p<0.05) 2
£ Yl gioh(Fig. 12).
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Fig. 12. The effect of KSBH extract on
TNF-a production in sera following
LPS co-treatment.

Mice were co-treatment with KSBH
extract(6.9mg/20g) and LPS (Img/kg).
Total TNF-a levels were measured by a
sandwich ELISA using an ELISA kit. The
data are expressed as the mean =
sem(n=6). Comparisons between groups
were analyzed using Student's paired test
and differences between experimental and
control groups were considered significant
when the degree of confidence in significance
was 95% or higher T test.

+: Statistically significant value compared
with normal data( + : P<0.05, ++
P<0.0L, +++ : P<0.001 )

*: Statistically significant value compared
with control data( * : P<0.05. ** : P<0.01,
eE o P0.001 )

7. LPSE $ =% lethal endotoxemia
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of A APABES

AHe B7el LPS(3mg/kg) FAHSH
o 5zt A A}, KSBH Fo22
LPS Fof 3dAFE dzLel Hshe
AELo] F7HEE AL HZE & IA
o}.(Fig. 13).

120] —4—PS-control

100 —8#—LPS-KSBH

Hours after LPS injection

(%) Survival

oB8888

Fig. 13. Protective Effect of KSBH on
LPS-induced lethality.

Groups of 7 ICR mice were injected i.p.
with 100ue of LPS(3mg/kg) after oral
administration of normal saline(control) or
KSBH(6.9mg/20g) for 7 days. Survival was
monitored over the next 5 days. The
survival curves from all five experiments
were analyzed by the Kaplan-Meier ‘method.
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ooy, <ARHEZSWANE “HLESK
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a7, <A VM e “FE—
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AFNT, <HFRE>VAME ET
1LE. MESEEEE SEARERI
HATRERS, B AENTRD. e 3ted 2
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B g GRS WBEZRNeE
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W, R 2T o&) LHe| fFEEH=
18 COX-2& 934 & 59 7=
EgA Azt Fe )
oz 2 AgdMe COX-2#3A
el w3 gFFe] FEA o ”
o]& & cytokinesES FHol &
o] PikfEMl AUEA HA%E I
o Azl

B ARAME IRl s iEwRe 5
o FPF Age] deAE G
e MiaENel PIAE 9%, RAW264.7
cell line(HAMEF)eA ] HFA 3 &
A 4] #kS, IL-1B. IL-6, TNF-a, COX-2.
NOS-II 59 §-4AF H&e 2= 33k, A
¥4 nitric oxide(NO), reactive oxygen
species(ROS) Aol m A= o8k}
IL-18, IL-6. TNF-a 59 AAZd
0 xE 93, LPSE #5% lethal
endotoxemia(2|AFe] WH4 H3E)ol o
g A A 23 5 AE HrEd
o}

mLFCsoll ®1§ MNZE5A A
KSBHE 200, 100, 50, 10, lue/nl =90
A HAE2E100%) 90 Bls] 27 926 +
1.8, 946 = 2.8, 97.6 + 5.5, 1025 + 3.8,
99.6 + 4.6%= MEZAo] = 7oz
ebytel(Table 1, Fig. 1).

RAW264.7 cell linecdl X AHzkd =
gEs ddukselME RAW264.7 M=
Fo4] mRNAE £=3le real-time
PCRZ #A3lgv. 449 AgZ 2%
G3PDH, 1L-18. IL-6, TNF-a. COX-2,
223 NOS-I119] primer designe] A&
3] o] Folzl AHIE HAFH(Fig. 2).

IL-1B FAA ¥l w3 g
A= RAW264.7 MEFAA IL-18 4
2L Bl RQ #2. AAFEe] 0125 o

ZFe] 1.002 Yvehgen, KSBH 100,
50, 10we/nl % HaZoHe zZ+7
0.362, 0458, 0.8752 viehd wzFel
e Hx JEHoR fA4X LHEHE o
A 3t eH(Fig. 3).

IL-6 42 &l uX]= el A
= RAW2647 MEFAA IL-6 +4A
Wwae] RQ Zhe, AAEel 0121, =2
o] 1.002 vebgen, KSBH 100, 50.
10ug/m %= Aol Z7h 0.345,
0.684, 0.8892 teh} A zFol W& &
= &Aooz HAHA FAE JAY
o} (Fig. 4).

TNF-a 3%} 23 mx& o
RAW264.7 MEFe|A TNF-a 3=
wE o] RQ -2, AT 0.041, R+
°] 1.00& Yehgdem, KSBH 100. 50.
10we/m 5= AFZAME 22 (458,
0.874, 0.9572 Yeh} dzZol Hl& %
E &Aooy FAA HHE JA Y
©}(Fig. 5).

COX-2 #AA L&l "R g
RAW264.7 A 7ol A
W o] RQ @2, AA ghol 0.242, o
Z7°] 100 vehten, KSBH 100
50, 10ue/ml A ZAME Z7 (.345,
0.658, 078622 Yeh} dzd n)3
FTE YgEHoR FAA LHE A3}
3+ (Fig. 6).

NOS-II #AA wdo] A= ek
RAW264.7 A EFIA NOS-I1I 4=
Wl o] RQ 3k, Aol 0.048, 2o
1.002 vpebgtow, KSBH 100. 50, 10
we/nl FE A Zel 7tz 0522, 0.745,
0.7982 et dlzZe vis = &
Hoz2 #AA AL JA}G S (Fig.
7).

=} &
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dS JEp AR g4k 3
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I Yo 2037 4TS —5]_.‘:-_. 7
2 23] glvh wEA g
Al X85E AHAE INOS
g AR TNE Aol F2e
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NOS-Tel v X|& ofgkel s A&
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e AAFe ODZEel 0.054 £ 0.012nm,
g 2Fo] 1.458 = 0.236nmo = viERS

S

_QL
T

g o lo = |0 o 2

J
-

V-Lolx

=, KSBH 100. 50, 10we/ml &%= xia]
0.225, 0.725 = 0.175.

o] Z+7} (.636 =+
+ <ol wjste]

0.986 + 0.245% el =

100, 50ug/ml F=ZolA 294 oA NO
/‘3/‘“’— g A st o (Fig. 8).
1A Hell e dE Bt 94

o] wk&-3 o] & reactive oxygen species
(o]3} ROS)%} reactive nitrogen species
(e]3} RNS)7} EridsiA 4= °]
= AzWel DNAY 7ek 4 5
_g_ Blod AFZHA _/3:/\} ul ol & &3
o, gAazE dAMEE g 49
Ak gd g A Hed ol W
Az HEH A/AF Fgd FATF
o &AL 7zt Holr|x Fe ME
= NOS¢} NO¢& #Ad3}+= hydroxyl
radical® AAstT ROSE EAAI7IH
Z714 Ca®' 2 YA FF& v A4
A7) free radicalE8 AA F7HE =
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= A A HA3} (lipid peroxidation) el £
3 AMERE EZAA M EAL o] 2A
gteh, =3 mAdFol}  blood-brain
barrier®] cytokines®] FHAAE ol
Hel 9 AFRA LEHAE QAZ
ROS% f#slm] =38 NOsx= =UAHI
A7 9,

a¥oz sl siEeR FEEe
ROS AA =l » X+ <§3F& 78t
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o7 ROS AL A= (Fig. 9).
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of wlste] F9A AA(p<0.05) FFAs}
Aot (Fig. 10).

LPSE =¥ 9% 4F zdo 84
aok z|

A oy

W oIL-6 AAFHS 2AF A, HAL
£ 37 % ldng/nl, WE2TLE 3264 +
97.41ng/m 2 Yeld ¥, KSBH 5o

Fol M= 247.3 £ 21.3ng/ml Z VER o
ZZo Bistd oA dA(p<0.05) FH
A3 vH(Fig. 11).

LPSE 453 9% AF i ¥4
W TNF-a AA=E 4% 23, B4
2 11 + 06ng/m, AZT2 778 £
47g/m 2 et wbd, KSBH Fo <
A= 645 £ 4.3ng/m 2 FERG W Rl
wjsted 24 A (p<0.05) FAIAH
(Fig. 12).

LPSE =% ¢5 43 2de 44
A AR SlsiA, A
27}e] LPS(3mg/kg)E FAFSte] 547
A dae #Ag Ao, dRded ¥l

AL #ZL 5 dHeH(Fig. 13).
ojate] Ay AT FshH  HuREAl
HiGaee RE L cytokines®] 4
1A 84 52, NO2F ROS9] A
|etgdch. 18l2 LPSE #=d
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A A 533 Hol:
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