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Anti—inflammatory effect of Baecksunpijibujabokhap—bang in Atopic dermatitis model mice
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ABSTRACT

Objectives : In order to investigate the efficacy of BJBB on atopic dermatitis, various anti—inflammatory factors
were studied.

Methods : /n—vitro, inflammatory mediators, such as MTT and nitric oxide were detected after the addition of
LPS with or without BJBB in Raw 264.7 cells, /n—vivo, in order to verify the effectiveness of BJBB in atopic
dermatitis animal model, its role in inflammation factors and histological changes were observed in NC/Nga mice,
Results : BJBB showed cell viability of 100% or higher in all concentration in Raw 264.7 cells, BJBB inhibited
LPS—induced productions of inflammatory mediators nitric oxide in RAW 264, 7cells, BJBB treated group
showed significant decrease in the expression of IL—1b, IL-6 and TNF-a by 40%, 80% and 44% respectively.
Also the group showed decrease in the transcription of IL—1b, IL—6 and TNF—a mRNA in spleen by 41%, 93%
and 39% respectively, BJBB treated group showed significant decrease in WBC, neutrophil, lympocyte and
monocytes immune cell ratio in blood by 54%, 63%, 57% and 86% respectively, BJBB treated group showed
decrease in the expression of IgG by 39% respectively. Also, infiltration of adipocytes into skin was suppressed
and the thickness of epidermis and dermis were relatively decreased in the BJBB treated group.

Conclusion : BJBB has an anti—inflammatory effects in NC/Nga mouse, Thus, these results suggested a
beneficial effect of BJBB in treatment with Atopic dermatitis and inflammatory,
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Table 1. The prescription of BJBB

Herbal medicine name Pharmacognostic name Weight(g)
B fiE 5 Dictamni Radicis Cortex 20
i F Kochiae Fructus 20
" & Polygonum multiflorum Thunb 16
i B Siegesbeckia glabrescens 12
A HF Xanthii Fructus 12
MR Ponciri Fructus 12
% Artemisiae Argyi Herba 8
B = Persicae Semen 8
i A Crataegi Fructus 8
H B Glycyrrhizae Radix et Rhizoma 8
Total amount 124

=

AFFEQ 3 4589 NC/Nga Mice(16~22g)E @2
gelEnto| QoA FF ol AF FU7A] TIAREGHFE
et BS 83 338 2% 22 + 2C, E% 55
15%, 12A17F-12A17Hlight—dark cycle)®] ZTAHNA 25
HEAZ & A AHgstact, 2 A¥e dddgstn 5
A &7 YY39 SAGEEARE S9Y9E 5 ¥ -
DJUARB 2013-028)% o} FE&T] &30 9Asto] Ay
skt

0

3, A1t 2 7171
AREE Aeke  dulbecco's modified eagle's medium
(DMEM Gibco BRL Co., U.S.A.), SHoldA (fetal

bovine Invitrogen Co., U.S.A)),
Sigma Co., U.S.A.), cell

serum: FBS,
lipopolysaccharide (LPS

viability assay kit (Daeillab sevice, Korea), nitric oxide
detection kit (Intron Biotechnology, Korea), penicillin
(Hyclone, Co., U.S.A.), mouse cytokine milliplex map
immunoassay kit (Millipore Co., U.S.A.), Mouse IgG
ELISA kit (eBioscience CO,, USA), total RNA prep kit
(Intronbio,, Korea)2 AFE3}92ow, 7]7]& rotary vacuum
evaporator (Biichi B—480 Co., Switzerland), freeze dryer
(EYELA FDU-540 Co., dJapan), spectrophotometer
(Shimadzu Co., Japan), ELISA reader (Molecular Devices
Co., U.S.A.), Flow cytometry system (BD Biosciences
immunocytometry systems., U.S.A.), PCR machine
(Thermal Dynamic., U.S.A) 52 ARSI

4, N7 F&

BJBB 239 80% FA(C:HsOH) 1200 mf-E @il 3A|7+
B BHFE T NS Ao rotary vacuum evaporator
A 7Y 5= st 5=5H YL freeze dryer2 52
Azxsto] BT 20.5 g& ¥9oH, dojxl EHe AL Y
FI(=80C)NA EHTstHA AEo]| met Had =2 F
Faroll EAste ARSSHATE

5. M= Wi

Aol AHEE RAW 264.7 AlZE 3= A2 2304
st 52% Raw 264.7 AZE 50 ml FEO 712
PBS 9 m& o] AlZE FRA171 § 1,200 rpmollA 587k
diEeE st FHE AASYT. AlE= 10% fetal bovine
serum (FBS)2} 1% penicillin®2 ZAJ¥ DMEM HjA] 1

< Yol BRAA AMEBFT] (37T, 5% CO») oA HHeF
stct, AlduiF Sle= 53] ol o2 9L, ANEES A
Zal7] Aol 24A7+& H-SAIFH

6. NZ=4 53

Raw 264.7 A|EE& 96 well plateo] 2x104 cells/well2
EFolo] 24A17F BoF viGk Sttt A2 vjgH o R WA
3t & BJBBE Z}7} 1, 10, 100 (ug/md)Q] H==2 A |5t
oAl 24A17F B9 HieFstth HieF & 10 we] WST
solutions 7kste] AlZujekr] (37C, 5% COyollA 30
ZH ¥ AFh WS & 450 mollAl ELISA reader?|E ol
Lot BT HEE ST T el dig Az AE
2 HEEE HA| ST

7. Nitric oxide(NO) &3#

NO9 =+ uidd W9 nitric oxide HEE griess
reagent systems 0|83t A3ttt Raw 264.7 NEZE
96 well plated]] 2x10" cells/well® B33}e] 24A17F St
i & & N2 wjgder wA s+4 BJBBE 47 1,
10, 100 (ug/m0)®] &= LPS 1 wg/mie] =5 A5t
THA] 24A17F Z<F wjofstach N1 buffer®t N2 buffers z+

2108 We F 540 meld FRES 2eid



ol MEAL §T vheLolA
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kg) A Fostgirt, Ado] Pz FAt At AolE sttt
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Aldstch 2t vl 22E FZAIX F total RNA
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reaction (PCR)®]| AM&3}%ct RT-PCRE DNA polymerase
1U/tubeo] 250 mM dNTPs mix, RT buffer (10 mM
Tris—HCI, pH 9.0, 30 mM KCl, 1,5 mM MHCl)S =3+
3t mixtureo] Z MEF} primerE €1 PCRS A3}t
AFEE primer= of#|9} ZtH(Table 2). 1% agarose gelof
A7|9E & SAALEY qRE UVE Z9gste Z+ 154E
2 bandE F¢Ista, RNA &S UeRfQIh

Table 2. The Sequences of Primers

Primer F/R Sequences
F GTT GAC GGA CCC CAA AAG AT
L8 R AAG GTC CAC GGG AAA GAC AC
F CCT ACC CCA ATT TCC AAT GC
16 R CGC ACT AGG TTT GCC GAG TA
F CTA CTC CTC AGA GCC CCC AG
NFma R AGG CAA CCT GAC CAC TCT CC
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A9 Ak AF ZArh= SPSS 11.09] unpaired student's
T-test® AMgatl BAA shlen] p<0.05, p0.01 R
2€0.001 $=Zo||A S-S AASIAT

2 3
1 A= =4

RAW 264.7 AZF A2 YE&& ST 23, dx2as
100.0+1.0%2 Jebye o BJBB FF 1, 10, 100 (ug/
m) FENA 112,143.9%, 111.6+1.3%, 103.0+4,1%2]
AlEZ BEES Y ShFig. 1).
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Fig. 1. Cell viability of BJBB extracts in Raw 264.7 cells. The
results were expressed as mean + SD.

2. Nitric oxide (NO)9] A QA5 wz=
o
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RAW 264.7 A|ZZFo)A BJBB &2 NO HAZHS =
g3t A, gi2FL 100.0+3.1%2 YebdS © BJBB ¥
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Fig. 2. Effects of BJBB extracts on LPS—induced nitric oxide (NO)
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production in Raw 264.7 cells. Raw 264.7 cell was treated with 1,
10 and 100 (ug/md) of BJBB extract and LPS (1 pug/ml) for 24hr.
The amount of nitric oxide in supernatant was measured using
Griess reagent. The results were expressed as mean = SD
(Significance of results, ** : p €0.01).

3. 8H Yl A&7l u|X]= FTF

BJBB7} olEumRgo] $EH NC/Nga uk$-2of4 E3
W Al EFRRIe mX]= G gotRr] s ARt Axl
IL-18 & gi2Fo] 15.4+1.4 MFIo| H|5le] BJBB =&
2 9.2+1.1 MFIZ Yeh} iz gt |24 e &
25 Yehfiglen, IL-6 HA| tizFo] 447.8+10.4 MFI
o vl3te BJBB AT 74.8+7.2 MFIZ Ueht 2T
o gty o4 U= AAE U Ut TNF-a = dZ
o] 101,9+£8.8 MFI°| H|sto] BJBB Fo{7-2 57.2+3.4
MFIZ2 vep} gzt H|gte] §24 Qe AaE UeEisl
th(Fig. 3).
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Fig. 3. Effects of BJBB on the level of IL—14, IL—6 and TNF—« in
the serum of DNCB—induced atopic dermatitis model of NC/Nga
mice. The results were expressed as mean = S.D (Significance
of results, *** : p <0.001, ** : p €0.01, * : p {0.05).

4. WAEAIN SRR AF S4

BJBB 49 F& Fo v xZA FAA HEFE =
A A3, [L-1p= 2L 100.0+10.2%= urehﬂgi—
] BJBB EoF2 59.1+8.3%=2 Ueht, tizgto] H|s}d
222 yehglen, IL-6% thR27FE 100,0+5,4%% LyEr
g o] BJBB FoFE 7.3+3.3%, TNF—q= 2T
100.0+10.5%2 YRS © BJBB EQZL 61.2+5.9%
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Fig. 4. The level of IL=18, IL—6 and TNF—a mRNA in spleen from
DNCB-induced atopic dermatitis model of NC/Nga mice. The
results were expressed as mean + SD.
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BJBB Fof FE SO @Y Y HIANEZE 43 At
P gjRFo] 7.1042.19 (x10%cells/u)ell H]S}to
BJBB EQZL 3.30+0.49 (x10%ells/uwl)ZE UERGS
IR g2Fo] 0.5140.06 (x10%cells/w) 22 e
o, BJBB oL 0.19+0.02 (x 10°cells/u0)2 yERT},
Yo fhxFo] 2.67+0.16 (x10°cells/ut)ol HIFH
BJBB E6ZE 1.14+0.04 (x10%ells/u)2 UERGFoH,
G gjxFo]l 1.30+0.14 (x10°cells/ut)ell H|3}o]
BJBB E¢JZ& 0.18+0.04 (x10%ells/w) 2 vER} diz
o] Hlgte] BE IAE YeRitHFig. 5).
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Fig. 5. Effects of BJBB on the level of WBC, neutrophil, lympocyte,
monocyte in the blood of DNCB—induced atopic dermatitis model
of NC/Nga mice. The results were represent the mean x S.D.

6. IgGell v|X]= FTF

BJBB o £8 3o 8% Y IgGE %éf& a1, d=
T2 4913.8+£141.2 (ug/mf), BJBB Foj2 . .
(ug/m0)2 YeR, thztol| Histe] 24 %% Ji% vet
Wlth(Fig. 6).
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Fig. 6. Effects of BJBB on the level of IgG in the serum of
DNCB-induced atopic dermatitis model of NC/Nga mice. The
results were expressed as mean * SD (Significance of results,
* 1 p £0.01).
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Fig. 7. Histologic examination of dosal skin lesion in
DNCB-induced NC/Nga mice. NC/Nga mice model followed by
the treatment of BJBB for 5 weeks. Paraffin sections were stained
with hematoxylin & eosin. The panels were representative
photomicrographs of each of these risk at light microscope (Zeiss,
X200).
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yetjo] kgt Aoz veht Aol ARgSHA =it

FE2 AA A7l A B3 Aoz At 2o
B84 Zgol sk B3, Al@dd 53 7 7134 ¥
SIS 7HA e Hfol 7RI o I &4 BEHE 38 AsH
#L wola whgoz?l0 gdzo goy Yoo deRly §
Aol dFe] 27 9 Az cieksit Aol <t Aol 7k
g, gdZo] gutEl sjde AEAF Aol gl gl
LPS 59 &= 93, COX—2% wdsle] NO, PGE:9 ¢
2 Z2AQEAoIY IL-1, TNF—a, IL-6 Z2 824 cytokine
o] BulEt 24 uiAFHE NOk %& whgAL 7M1 A
A BREARA, YR, 14, BRI, WdY)%,
e, FREAE 5o ARS s oz dA Yo,
HAAZ7E LPSE A= wE: iNOS7F wHaEo] we oo
NOE Al =edl, I A=, Rz =gt
Houhew} ¢ ukg-g oyl F? B AFeHE LPS
2 Z=H RAW 264.7 ANZof BJBBE AH&ste NO A4 o
A g Ax, dizFe] vlgte] 100 ug/me2] H=olA
FoAd e NO AA Al aso] Uehgth

ol¢} &2 in—vitro®] A AWE HIFLE in-vivo A3
< 93 NC/Nga ok$-20] DNCBE AH2jste] ADE &A1
¥ 453t BIBBE 200 wl (200 mg/kg) 4 737 FoIsHict.

IL-18+ interleukin FoJA F2 FZHTE Alo|E7IRI9]
s dXAE, 557, AUAE, yoAze o3 AYAtE
o LPS9} 72 vHg|Ejo} Aoy TNF—at 22 T2 Alo]
E7Rle] o fmETHY o ol @Zo] WAYEHA
< o FAFog AAEY, gt 1L-169 S HEA
Aglo|tt A7} WAE 5o gusls Aoz AdeA Yok’
2 oA 8F Y IL-18 ARIESRIS g2 H]ste
BJBB EAFoA Fo4 dE HAS UEIT

IL-62 8% WA EHEe JE54 AolErRle=,
helper THIZ, HAANZ, HTAZ, S4F, AOAZ, Adfot
HE SolA Hulge] Hduke 2d @2 =4 g,
2 AoA EF U IL-6 ARIERIL tiRgol H|s}e]
BJBB EAZoNA Fo4 dE HAS UERIT

TNF—a+= 583 954 A+ cytokinel 24, F2 A=
H A ZA BH|EAT HFotAE, THAE, BAE, g
AZ 2 o zoAz Hu|=o] F4 ATHESolA Fa o
kg Foh E=3, IL-13 FARE 71502 AR A &
=3ka, A ol A5EES dogicky Ba oY,
B AdoA dF U TNF-a A|E7IQIS diZgol H]3}e]
BJBB EAF oA fo4 e HAE UEhdth

HS @22 BI7F Aol g Avkst & mFe] 23
H7|Ho R Fol o ol st HgRkES ARkt 5
gt gk ot PETELe IF4h Yo RHYH $YEHE &
Ae 2l AESEY] 9 vhE, B EHE o)
517] wiEo] o] ol o IS EFsh=d HESE
o gtz & 4 Y'Y B AL H 2 oA <
FAR F@o| mA= JFE DotEy] A3 AP F&E T n|
T 23S HEIY AlEFRIE ESASIt 1 Z3h
IL-18, IL—6, TNF—aolA =% tzZo] H]5le BJBB &
oA FAE vER T

BJBB7} ol gRgo] {4HE NC/Nga th$2o)x] Eo
W "IN Z v JFS Dotrr] 5 AR A3k

e YREHEE AT Aoy olEEE sk IES
Y=, o] dHEEH e 71 FrskA "t 2
AN WEL = tjxTe] Hstq BJBB FAEE HA
£ Yeiliglen, 333= @ 7 wol A8t #E4
WER o, FatdHelole] Fedt g9¥8E AYal AR
FrteElA BEE 22 454 AWA 27 7 E i)
T ostug, TF 9] ¢fo] A3t A FFERES st of
En mR2g FAbo] ok = Qlrh & AN EFTe o
Zto] Hst BJIBB FHZNA FAE YERAIC

HANZE= A F dF7|1Tke] AUE AALHA A EZA
ol o5l agEojof sl=t] otEH XA = Abo|EF}
¢ Tl o HAA2Y AzZAPEo] AAEoj A HJx7} F
7tElo] olEw] mRY 59 Agke] dojuA Hrh E A
A FJEIZE g2F9 H|3te] BIBB EoZoA TAE UE
Som, AAEHY dEA A 2ATSE e HIEALE &
Aoz o7t FXANEZT} H7] Ao dAFLE FRE &
A7l dEGs dizTo] Hlgte] BJBB FoolA] A
£ YeE s

A9 daE T8 E o, A W 54 AlEFRIG
IL-18, IL-6 9@ TNF—a9| Ad=Fo] dfjzol Hlste] {9
A A Hagt Ak vz A e fA% gdl vR=
23t 9 g Y HYANEZ v|X= 9% 59 At BIE
S ZX BJBB7} 7|EAo 7 = gyl Y= AORE AR
Hot,

HAZEEULE B AlZoA 4= IgGe FAA &
Qo] P2} =ZEH switch recombinationg £3t isotype
switchingo] dolu}t IgEd A2 FmHo] A4k B,
BJBB7} ofEdmfHo] FUE NC/Nga vh-LoA EH
Y HeS2EY BT vX= S dotEr] & 2A
3t A3 IgGo AT izl Hlsty BIBB FowollAl
o4 e TAE UrhfgEdl, o ZAie ojd A<l
BJBBY| oty wE@ fpo] B3 ARH A7 e)A
IgE Aol dizFol uvisty 57%9 FAA = FAE
Uetid 2t o AFEE B8 42 39S At IF
< FUE AR AZHE,

upetoe 2 2Asky Wato| ujze GRS gotEr] A
H&E G4E AAS 23 dzd2 5 24& 9% 24
87 FAHFIL, ME FJoR A Az HWert =
A velgth BIBBAlA = TR FAZE & /4= £
o, Az A2 Q3 A29] dE E3F RopRE HYrh

ool g 9 zAeH HA Ao} IS HAF AHE
Hol B A3oA ARE3SH BJBB7F NO A JAISS E3)
A3y A &drt okal 7|di7t =9, BJBBEY Foi7t
NC/Nga ut$-29] HAZZEY, FH A|EFRI, v =
219l mRNAQ Id, N f HINZ @ x5k W3 5
oA AD9] QIQl TAIZL ZA4SE AAAA wal Ato]
EvRRISY 3 IdE JAIstaL 54 WEEY =S 3
XA HIA|ZY J3-E ol ¥y JPS dAsk= &t
7t Q= ALE Uehdth wEbs @A dAdlA 28E 3l
X BJBB7} EBM(Evidence—based medicine) F-&°] 4x&
Ao R AEEE vt}




olEw RGPS ST vhgiolA

A=

= =

& AFoME oy IEFES FERt vhe2oA SRR
2 2" Aot FE4A% (BJBB)S 3495 aiE A%
o= HFshr| Hlsted, LPSE &4std AR/ diiM=s
?l Raw 264.7 AZoM Az=4 2 NO B4 Alsl 1|
e e s=H 2N gt 3 W AlET
3 oHROIM S mRNA A%, EF Wl HYI=Ed. 29
W AGAZ, 2232 Wt vXe 9% BET 29 o
=+ 22 FAES duh

1. BJBBE Raw 264.7 cello] gt NE =4 HrlojA
iz Hlste] 100% o)<l Mz AEL&S Jeile
], Nitric oxide®] HAlIAME F4 U= JAE
Heb st

2. BJBB FoZZ o] Hlste] BF W IL-18,
IL-6, TNF-a @& 242} 40%, 80%, 44%2 A4
A AR

3. BJBB FoFL fixF] H|ste IR ZZ oA 9]
IL-18, IL—-6, TNF—a 3z @dS ZZ 41%,
93%, 39%= ZrAA AT}

4, BJBB £oF& g2 Hgte @Y Y WEF, 55
T, HERE, ge HIME v&S 22 54%, 63%,
57%, 86%= ZrAAFTH

5. BJBB Fold tizo] Hlgte] IgG Y222 A
e 44 39%=2 794 Al ZAFH.

6. BJBB T2 tixgof Hste] HlYl A7} mi=
AL AL A 9o, epidermis®}t dermis?)
FA A AH R HAAFT

ool AWER Mol FPF & e
o] AYHOR FRHYUt, Bt AN N2 A|AE § F
Heh AEGE 978 Bate] mgkEolor & AOR Mol
of Ze AYY WA AW Y B ANt wEe] ¥
F Hh o4 b NRA AL 97 A12H AR2A B
88 4 9le Aoz Argd,

Axel 2
= A7 ARdSRE A1 diddste dAY Wl
of S SstaT A ggal A ] Aol 2gh APy
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