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ABSTRACT

The Experimental Study on Anti-inflammatory Effect of Manbunbang

Sang-Ho Kwak, Dong-Youl Yoo
Dept. of Gynecology, College of Oriental Medicine, Daejeon University

Purpose: This study was performed to evaluate the anti-inflammatory effect
of Manbunbang extract (MBB).

Methods: In order to understand the mechanism of anti—-inflammatory effect
of MBB, expression of cytokines and its levels in RAW 264.7 cell lines, as well
as changes of cytokine gene expressions in serum, spleen, and liver tissues in
acute inflammation induced mouse model were investigated.

Results:

1. MBB significantly suppressed the expression levels of IL-13, TNF-a and
COX-2 mRNAs at 100 and 50 pg/mé concentrations, and IL-6 and NOS-II genes
at 100, 50 and 10 pg/m¢ concentrations in RAW 264.7 cell lines, compared to
those of the control.

2. MBB significantly reduced the production level of IL-183, IL-6 and TNF-a
at 100 and 50 pg/mé concentrations in RAW 264.7 cell lines compared the those
of the control.

3. MBB significantly reduced the production of IL-13, IL-6 and TNF-a levels
in sera of acute inflammation induced mice.

4. MBB significanlty suppressed the expression level of IL-18, TNF-a mRNA
in spleen tissues as well as IL-6 mRNA in liver tissues in acute inflammation
induced mice.

Conclusion: From the results above, anti-inflammatory effect of MBB through
its immune regulation could be experimentally explained. Wide treatment of
inflammatory diseases such as pelvic inflammation using MBB are recommended.

Key Words: Manbunbang (MBB), anti-inflammatory effect, Pelvic Inflammatory
Disease
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Table 1. The Composition of Manbunbang
(MBB)

W, ' 4 ngff
b Rhemaniae Radix 5
& Reevessi Geoclemys
(Carapax Testucinis)
e Carapax Amydae 5
Wt  Moutan Cortex Radix 5
& Artemisiae Annuae herba 5
73 Salviae Radix 5
AR Stemonae Radix 5
¥ % Scrophulariae Radix 5
7 Paeoniae Radix 5
Mg i Licii Radicis Cortex 5
54t Chrysanthemum indicum 5
total 55

3) AleF & 717]
(1) Al o

2 Ao AFS-E A]eF F Dulbecco’s
phosphate buffered saline, Hank’s balanced
salt solution, 3.8% sodium citrate,
lipopolysaccaride (IPS), diethyl pyrocarbonate
(DEPC), dulbecco’s minimum essential
medium (DMEM), collagenase A, penicillin,
streptomycin, amphotericin, anti-bady avidin
-HRP, complete adjuvent, chloroform,
isopropanol, RNAzolg acid, magnesium
chloride (MgClz)2 Sigma (Sigma Co.,
USA) A|#<S, hexanucleotides, RNase
inhibitor= Takara (Takara, Co., japan)
AFES M-MLV RTE Promega (Promega
Co., USA) A|#-<-, normal saline2 2]
Ak A|#2, fetal bovine serum (FBS)
© Hyclone (Hyclone Logan, USA) A
=5 RNase= Pharmingen (Torreyana,

USA) A&S, IL-1B8, IL-6, TNF-q,
COX-2, NOS-II ELISA kit Biosource
(USA) AFES AH&3td o™, 718k AleF

2 g AlgE 7)7]E centrifuge
(Beckman Co., USA), rotary vacuum
evaporator (Biichi 461, Swiss), deep
freezer (Sanyo Co., Japan), freeze dryer
(Eyela Co., Japan), roller Mixer (Gowon
scientific technology Co., Korea), @&+
Z7] (%, Co., Korea), CO- incubator
(Forma scientific Co., USA), heat block
(Vision scientific Co., Korea), clean
bench (Vision scientific Co., Korea),
autoclave (Sanyo, Co., Japan), micro
pipet (Gilson, Co., France), water bath
(Vision scientific Co., Korea), vortex
mixer (Vision scientific Co., Korea),
spectrophotometer (Shimazue, Co., Japan),
thermocycler system (MWG Biotech.,
Co., Germany), ice-maker (Vision scientific
Co., Korea), homogenizer (OMNI, Co.,
USA), plate shaker (Lab-Line, Co., USA),
ELISA reader (Molecular Devices, Co.,
USA), Quantitative real-time-PCR (Abi,
Co., USA), Applied Biosystems 7500
Fast Real ~Time PCR system (Applied

Biosystems, USA) 52 AF£3}4t}.
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2) Quantltative real-time-PCR
(1) RAW 264.7 A )

Murine macrophage cell line RAW 264.7
MEFE 10% FBSE #H7Fs DMEMeo|
Bl 37C COz MiF71oA 2413 &<t
Wkttt o 7)o 05% trypsin—0.2%
EDTAE #7hgh & 307 Wi & <l
AFAE A A4 (PBS)E oF 23] 1500
rpmell A HAE2519 ek o]5 DMEM-10%
FBSZ 179 &<t widst $ 05%
trypsin-0.2% EDTAZ A X E E&3=
A4S 38 WEse] Aopgle P& A
¥ E DMEM-5% FBS ull ol A ujj <k
I

(2) RAW 264.7 A|3Zo 4 RNA g

RAW 264.7 MEFE 24 well platel
1x10° Al z2 FF3%ch 7] MBB
extract (100, 50, 10 pg/ml)S =83}
IAIZE 3 LPS 2 pg/mtE ZH2e] wellol
A7k % 6A1%F vl Fekal 2,000 rpmell A

%7 A4Re st AUEY F 43

M-S A AL, o 71o) RNAzolg 500 plZ
Y gad rqu] =3tstdt o] &
3 BHHo) chloroform (CHCl3) 50 w0
£ 713 ¥ 1523 9 EFSA
ol ool 1583 WA F 13,000
rpmol| Al A4 F8 g F oF 200 wo] %

F 2 3 HAZ E53 d2dA
1587 WXx3AT. o] ©A] 13,000
rpmo A P4 B3 & 80% EtOHZ

AL 387 vacuum pumpol A Ax
slel RNAE %%o} Attt F%3% RNA
+= diethyl pyrocarbonate (DEPC)E
ok 20 we ZFFol =4 heating
block 75CAA &&4d3} A7l & first
strand cDNA §Adoll AR5}t

(3) A A-TFEAL S

AR} (reverse transcription) -3 F
H]H total RNA 3 xg& DNase I (10 U/wb)
2 U/tube—i— 37°C heating blockel 4] 30&
ZF Hg3 3 75T oA 108 FoF HA

Al ]—1—, 047101] 25 10 10 mM dNTPs mix,
1 ¢¢ random sequence hexanucleotides
(25 pmole/ 25 w), RNA inhibitor2 A
1 0 RNase inhibitor (20 U/ul), 1 ub
100 mM DTT, 45 ¢ 5<RT buffer (250 mV],
Tris-HCI, pH 83, 375 mM KCI, 15
mM MgCl)E 7}t & 1 e M-MLV
RT (200 U/u)E v+l 7ketal DEPC
AgE SHTEA HET F97F 20 w7t
HEE Atk o] 20 we] g EF
< é} & 5 2000 rpmel A 5x7F ¥
Al Z7¥sled 37T heating blockell A 60
2 T HFSAlA first-strand cDNAES
AT o, 9B TAA 5 =t A S
o M-MLV RTE E&43} A2l & &
do]l 8F cDNAE
reaction (PCR)oll A}-8-3} .

4) &4 T 524 A ¥k

polymerase chain

Real time quantitative PCR2 Applied
Biosystems 7500 Fast Real —~Time PCR
system(Applied Biosystems, USA)E 9]
&3t FPsA o™, AHEE primere
obef o} £t
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Forward Primer 5 TGAAGCAGGCATCTGAGGG 3’
Reverse Primer 5 CGAAGGTGGAAGAGTGGGAG 3’

G3PDH

Forward Primer 5 TTCTGTCTACTGAACTTCGGGGTGATCGGTCC 3’
Reverse Primer 5 GTATGAGATAGCAAATCGGCTGACGGTGTGGG 3’

TNF-a

Forward Primer 5 TCCAGTTGCCTTCTTGGGAC 3’
Reverse Primer 5 GTGTAATTAAGCCTCCGACTTG 3’

IL-6

Forward Primer 5" CAACCAACAAGTGATATTCTCCATG 3’

IL-1B

Reverse Primer 5" GATCCACACTCTCCAGCTGCA 3’

Forward Primer 5 TCAAGTGGCATAGATGTGGAAGAA 3’
Reverse Primer 5" TGGCTCTGCAGGATTTTCATG 3’

COX-2

Forward Primer 5 GGCAGCCTGTGAGACCTTTG 3’
Reverse Primer 5" GCATTGGAAGTGAAGCGTTTC 3’

NOS-1II

Real time PCRe %7<& &3 o}
D 50T oA 28, 94TAA 1083 ¥H-2-3}

o] pre-denaturation A%l ¥, 957C ol A
152, 60°CellA 13&3F wkg-3te] 403] uk
2 339t MBB extract Foii3
272 internal standard®Z G3PDHE
ARg3te] ot o] FA o= target group
9] Quantitative PCRS #3sld RQ
(relative quantitative) 3FS =339t}

y = x (I+e)n

X = starting quantity, y = yield,

n = number of cycles

e = efficiency

3) 9= A9 cytokines 4

RAW264.7 MEF= 24 well plate©l
1x10° AZ 2 EFIAc. o7
MBB extract(100, 50 pg/ml)S 2|3}
1A1ZF 3 LPS 50 pg/mE Z7+e] wellol
HA7yskar 3417 v Fet ATk v 3 A

TS FHetel IL-1B, IL-6,

TNF-a9] #8]%S ELISA kit& o] 43}
o FF% 450 nmol A SA AT

4) Lipopolysaccharide (LPS)Z %

H dF A4 =g
(1) IL-1B, IL-6, TNF-a #A % =

TuF FED

o

MBB extract £97-& 20 g Balb/cAl
AFE 71z A 96 mgs A4
A 0.2 mloll &3§A1A oral zondeE ©]
&ste] skl 1314 743 B Foe}
A, 7¢ Z lipopolysaccharide (LPS) 1
ng/kes HAC FAREE F 90% Fol
ethyl ether®2 v}l A% AP o=
Agsgrk. AY F B Bl
IL-1B, IL-6, TNF-a A &S ELISAZ
=5k 2 wellell A5 &3 100 wl
(1/100 dilution)® &3k ¥ antibady
cytokine-biotined conjugated 100 &
A stal 2417F Ao A BAg & 23]
washing €% Sdo=2 AHI ohs
antibady avidin-HRP conjugated 100 g/
£ A#sta 2412 Ao HAF &

Al Al FHEgTh o 7)o TMB 713

il

100 p EF3ta Fio A 3083 W
23 T 100 w09 stop SAES A3
S- ELISA reader® 450 nmol A &%

LPS= e =
7+Z2 0.1 g3 RNAzolg 500 S il
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1. RAW 264.7 N EXFo|A &35 #HA
cytokines F+Z A Ao v X= 43¢

1) IL-1B #3# &4

RAW 264.7 A|ZF A IL-18 34t
o] RQ #h2 el 0.09 + 0.03,
zaol 1.02 = 0028 UEwon,
MBB extract 100, 50, 10 pg/m{ &=l
e ZHzh 062 = 0.05 0.71 + 0.06, 1.24

+ 0219 RQ %S uYERfo] dixzatel
Hl &) 100, 50 pg/ml FENA F2A U
E (exxp<0.001, #=#p<0.01) ZFAZS ERY
A} (Fig. 1).
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Fig. 1. Inhibitory effects of MBB extract
on IL-18 mRNA expression in RAW
264.7 cell line.

RAW 264.7 cells were pretreated with various
concentrations of MBB extract (100, 50 and
10 pg/ml) in the presence or absence of
lipopolysaccharide (LPS; 2 pg/mé) for 6hrs.
IL-18 mRNA synthesized by real-time PCR
was analyzed. Statistically significant value
compared with normal by t-test (+++p<0.001)
and compared with control by t-test (x**p
<0.001, **p<0.01).

2) IL-6 fA# @&

RAW 264.7 MXZFol|A IL-6 3%}
o] RQ g2 Aol 0.32 £ 0.09,
tzo] 1.07 £ 0072 YEbten, MBB
extract 100, 50, 10 pg/ml F=NA= 2t
z+ 061 + 0.03, 0.79 = 0.08, 0.90 + 0.03
RQ 3= veEbfo] tizatel Bls] &
TEA T oEHOZ {94 3
(x#xp<0.001, *p<0.05) 7+AZ ERY
At (Fig. 2).
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Fig. 2. Inhibitory effects of MBB extract
on IL-6 mRNA expression in RAW
264.7 cell line.

RAW 264.7 cells were pretreated with various
concentrations of MBB extract (100, 50 and
10 pg/ml) in the presence or absence of
lipopolysacchride (LPS; 2 pg/m¢) for 6hrs.
IL-6 mRNA synthesized by real-time PCR
was analyzed. Statistically significant value
compared with normal by ¢—test (+++p<0.001)
and compared with control by t-test (kx*p
<0.001, *p<0.05).

3) TNF-a #2# &

RAW 264.7 MZFA TNF-a 3
2 @rdol RQ e AATol 018 +
0.06, thZ=70] 1.04 + 0.042 JElFOH,
MBB extract 100, 50, 10 pg/m{ &%=l
e Z+2F 032 £ 0.06, 051 £ 0.09, 0.99
+ 0.139] RQ #<S uYEfdo] tix=tel
Hl3] 100, 50 pg/ml EEolA G4 2l
£ (xxp<0.001, *#p<0.01) 7A2E UE
W AcH(Fig. 3).

4) COX-2 A &g

RAW 264.7 AlZF A COX-2 +4
2 wE el RQ e Aol 027 +
0.04, thx+°] 0.99 + 0.01= YEGS
MBB extract 100, 50, 10 pg/ml{ &% ]
e ZHzh 065 = 0.10, 0.92 + 0.03, 1.14
+ 0219 RQ %S uYehfo] dizatel
vl 100, 50 pg/ml FE=oNA FA U
= (+p<0.05) FAE YER ATH(Fig. 4).
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Fig. 3. Inhibitory effects of MBB extract
on TNF-a mRNA expression in RAW
264.7 cell line.

RAW 264.7 cells were pretreated with various
concentrations of MBB extract (100, 50 and
10 pg/ml) in the presence or absence of
lipopolysacchride (LPS; 2 pg/m¢) for 6hrs.
TNF-a mRNA synthesized by real-time
PCR was analyzed. Statistically significant
value compared with normal by t-test
(+++p<0.001) and compared with control
by t-test (##xp<0.001, **p<0.01).
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Fig. 4. Inhibitory effects of MBB extract
on COX-2 mRNA expression in RAW
264.7 cell line.

RAW 264.7 cells were pretreated with various
concentrations of MBB extract (100, 50 and
10 pg/ml) in the presence or absence of
lipopolysacchride (LPS; 2 ug/m¢) for 6hrs.
COX-2 mRNA synthesized by real-time
PCR was analyzed. Statistically significant
value compared with normal by t-test
(+++p<0.001) and compared with control
by t-test (*p<0.05).

5) NOS-II ###F &3
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RAW 264.7 A|ZFolA NOS-TI 3
A o]l RQ F, FATo]l 0.038 +
0.017, thxo] 0.984 + 0.017& Yebt
o MBB extract 100, 50, 10 pg/ml =
TdME Z+Zt 0566 + 0.105, 0554 +
0.129, 0.927 + 0.0129] RQ #< el
o] hx HlE] RE FToA oA
AE (=xp<0.01, *p<0.05) THAES VR
A tH(Fig. 5).
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Fig. 5. Inhibitory effects of MBB extract
on NOS-II mRNA expression in RAW
264.7 cell line.

RAW 264.7 cells were pretreated with various
concentrations of MBB extract (100, 50 and
10 pg/ml) in the presence or absence of
lipopolysacchride (LPS; 2 pg/m¢) for 6hrs.
NOS-II mRNA synthesized by real-time
PCR was analyzed. Statistically significant
value compared with normal by t-test
(+++p<0.001) and compared with control
by t-test (x¥p<0.01, *p<0.05).

2. RAW 264.7 Al XFA 4F &4
cytokines B Fol v A= I

D IL-1 A=

RAW 264.7 A|ZFo|A IL-18 HAH
AAEe 385 + 182 (pg/ml), =z
< 7010 + 594 (pg/mhHE YEFFS
, MBB extract 100, 50 pg/ml &X=ol
15 74z} 3180 + 62.2 (pg/ml), 425.0 +

B A orle

S

2.3 (pg/mDE YEtY, thzol Blshe]
= =AM FA = (p<0.01)
A

4% Jen AthFig. 6).
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Fig. 6. Effect of MBB extract on the
levels of IL-1B in the RAW 264.7 cell.
The levels of IL-18 were determined using a
commercially available ELISA kit. Statistically
significant value compared with normal by
t-test (+++p<0.001) and compared with
control by t-test(**p<0.01).

2) IL-6 A=
RAW 2647 AEFA IL-6 A
AL 3630 + 77.8 (pg/ml), =
2 60020 + 729.7 (pg/mh)E YEFGEO
, MBB extract 100, 50 pg/ml+= 2402.0
342.9 (pg/ml), 40435 + 178.8 (pg/ml)
2, gx2o] Hlste BEE FEAA
oA dE (xxp<0.01, *p<0.05) HAES
el At (Fig. 7).
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Fig. 7. Effect of MBB extract on the
levels of IL-6 in the RAW 264.7 cell.
The levels of IL-6 were determined using a
commer-— cially available ELISA kit. Statistically
significant value compared with normal by
t-test (+++p<0.001) and compared with control
by t-test (xxp<0.01, *p<0.05).

3) TNF-a A=

RAW 264.7 AEFA TNF-a A4
o AAATFE 2725 + 813 (pg/ml), W
%% 32435 + 3924 (pg/ml)= YERSL
=R extract 100, 50 pg/ml &%=
Aﬂ% 4 Z+ 17450 + 84.85 (pg/ml),
21865 + 309.0 (pg/ml)i Yelh, iz
ol Hlsle] RE FEdA §94 UE
(x#p<0.01, *p<0 .05) ZAaE YERRS
(Fig. 8).
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Fig. 8. Effect of MBB extract on the
levels of TNF-a in the RAW 264.7 cell.

The levels of TNF-a were determined using

a commercially available ELISA kit. Statistically
significant value compared with normal by
t-test (+++p<0.001) and compared with
control by t-test (+p<0.01, *p<0.05).

3. 34 9434 28 A3 2d9 ¥
Y cytokines W3} = 9

1) IL-18 A=

Y IL-18 AAZFS SHg Ay,
e 503 + 11.3 (pg/ml), HZT2
758 £ 04 (pg/m)= YERE ¥, MBB
extract FHTANAE 67.2 + 140 (Dg/mﬁ)
2 UEhY gix2Te Hlste] {94 A
(ex2p<0.001) FAE VEFATHFIg. 9).

oo
=]
1 ]

70

[ Y =)
B33
1 1 1 1

IL-1F level insemm (pgiml)

10 1
o4
LF3 - + +

Mormal Control IIEE
Fig. 9. The effect of MBB extract on
IL-18 production in sera following LPS
co-treatment.
Female mice were co-treatment with MBB
extract (9.6 mg/20 g/day) and LPS (1 mg/
kg). Total IL-18 levels were measured by a
sandwich ELISA wusing an ELISA Kkit.
Statistically significant value compared with
normal by t-test (+p<0.05) and compared
with control by ¢-test (+#%p<0.001).

L-6 A=

g U IL-6 HAAHFS :
ch/}}“f‘—f% 153.0 + 123 (pg/ml), oZ*
+ 0.8 (pg/m)E YERF Wk,
MBB extract F7ol A= 4820 + 0.1
(pg/ml) = YE tZtoll Hlste] 9
A A Gxp<0.001) GAE YERATH
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(Fig. 10).
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Fig. 10. The effect of MBB extract on
IL-6 production in sera following LPS
co—treatment.

Female mice were co-treatment with MBB
extract (9.6 mg/20 g/day) and LPS (1 mg/kg).
Total IL-6 levels were measured by a
sandwich ELISA wusing an ELISA Kkit.
Statistically significant value compared with
normal by t-test (+++p<0.001) and compared
with control by t-test (+#%p<0.001).

3) TNF-a A=

AT 948 £ 9.8 (pg/ml), HIET
1687.0 + 83.11 (pg/m)Z viERE HbA,
MBB extract T 7ol A= 339.6 + 64.2
(pg/ml)Z YeRY tz=Fo) vlste] {294
A (xp<0.001) AAE JeEPATHFig. 11).
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Fig. 11. The effect of MBB extract on

TNF-a production in sera following LPS
co—treatment.

Female mice were co-treatment with MBB
extract (9.6 mg/20 g/day) and LPS (1 mg/kg).
Total TNF-a levels were measured by a
sandwich ELISA wusing an ELISA Kkit.
Statistically significant value compared with
normal by t-test (+++p<0.001) and compared
with control by t-test(*#xp<0.001).

4. 34 9454 2 AF 2d9 v F
2 7t 2 A Y cytokines W o v X +=
I

1) IL-18 mRNA A= ¥
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tH(Fig. 12).
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Fig. 12. Inhibitory effects of MBB extract
on IL-18 mRNA expression level in
spleen and liver following LPS co-treatment.
Female mice were co—treatment with MBB
extract (9.6 mg/20 g/day) and LPS (1 mg/kg).
Spleen and liver were collected after 90
minutes and total RNA was extracted and
IL-18 mRNA express were measured real-time
PCR. Statistically significant value compared
with normal data (+++P<0.001) and compared
with control data(**P<0.01).
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Fig. 13. Inhibitory effects of MBB extract
on IL-6 mRNA expression level in spleen
and liver following LPS co-treatment.
Female mice were co-treatment with MBB
extract (9.6 mg/20 g/day) and LPS (1 mg/kg).
Spleen and liver were collected after 90
minutes and total RNA was extracted and
IL-6 mRNA express were measured real-time
PCR. Statistically significant value compared
with normal data (+++P<0.001) and compared
with control data(**P<0.01).
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Fig. 14. Inhibitory effects of MBB extract
on TNF-a mRNA expression level in spleen
and liver following LPS co-treatment.

Female mice were co-treatment with MBB
extract (9.6 mg/20 g/day) and LPS (1 mg/kg).
Spleen and liver were collected after 90
minutes and total RNA was extracted and
TNF-a mRNA express were measured
real-time PCR. Statistically significant value
compared with normal data (++P<0.01)
and compared with control data(+*P<0.01).
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