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Effect of Dachwangmokdanpitang on psoriasis—like skin inflammation
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Objectives: Psoriasis is a common chronic inflammatory skin disease characterized by keratinocyte
hyperproliferation and an excessive inflammatory response. Agents that can attenuate keratinocyte
hyperproliferation and excessive inflammatory responses are considered potentially useful for the treatment of
psoriasis. Dachwangmokdanpitang (DHMDPT) exhibits a broad range of bioactivities, including anti—proliferative
and anti—inflammatory effects. This study aims to evaluate the anti—psoriatic potential of DHMDPT in vitro.

Methods: HaCaT keratinocytes were stimulated with a mixture of IL—17A, IL—22, oncostatin M, IL—1a, and
TNF—a (M5) to establish an in vitro psoriatic keratinocyte model. Cell viability was measured using the MTT
assay. Quantitative real—time PCR (qRT—PCR) was performed to measure the mRNA levels of the
hyperproliferative marker gene keratin 6 (KRT6) and inflammatory factors such as IL—6, TNF—a, and IL—23A.
Additionally, chemokines including CCL5, CCL2, CCL20, and CXCL1 were measured by qRT—PCR.
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Results: DHMDPT attenuated M5—induced hyperproliferation, as indicated by a reduction in KRT6 expression in
HaCaT keratinocytes. M5 stimulation significantly upregulated the mRNA levels of IL—6, TNF—a, and IL—23A.
However, DHMDPT treatment attenuated the upregulation of IL—6 but not TNF—a or IL—23A. Additionally,
DHMDPT inhibited the expression of CCL5, CCL2, and CXCL1, but not CCL20.

Conclusion: DHMDPT effectively attenuated the M5—induced proliferation and inflammatory response in HaCaT

keratinocytes. Therefore, DHMDPT could be an attractive candidate for future development as an anti—psoriatic

agent.
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HRAZ T el AXLE A AA AT 2-3%l SERdA AM A ZEHE 29, 4 74 FA
FFe MAE EF Y G54 Adog pMe = J Eoy, 282l =19 F9F At Bud uk 3l
e} Ao dF Az H=3 FAH vZFH Az o102 tigEiugte] My mddAE AN fM &
B3yl 5402 yehdt?, g3 Ao ye oA H7F & B FEIAh
3] Wtz A|RE, AWt o R FIAME HIME olo] B AFolAxe AFZAAF AL HaCaT Al
Zre] nAg g AsAgo] AdAde #d % wdde F EoA M5 cocktail mixZ AMES F=3t UFETy
23 9TE Ity AAXNGY. HiolM WY M=} 2s AHsde w KRT6, Abo]E7kQl IL-6, TNF-«,
FH3l= Tt Aol BRI o3 FI M| Ee] AT IL-233 AZ7FQl CCL5, CCL2, CCL20, CXCL1e &4
B E HEF F2o 7T F o, FEIHA A4 &2 FAstuA s Th
FAg BAMEZE OA o8& Ao]EZRI REE3lA
e A4 AlEFRIS ARSI 9% s A& Al5{HbH
AU A2 F e uelbA :z,q/q]_,_,] }=3
S B2aANAY A= 45 AASte dFE A
A Az FAHOE §4T AR A L A%

Aol 9Ee we R P AL A, 4 D oA 52
Z4 AbolE7IQl 2 g7 FEebo] =(S100 calcium binding H@sdawge F8E AF (24, wdT=)A
protein A7, SI00A7), 2 A-defensin 29] L& Zzo] 4 TFUs A T AREIEY. U3 EGIY FEELS
%3, ol EVAES HE A4S FRAY, oo  HIFENR B g THF 1 LE 2ol 100CqA
Eoolg® AlEAI-AEA  BEE g, 108 T IF FIF F 00N wAsoH, T
IL-17A, 1L-22, oncostatin M, IL-le, Z2]3 TNF-o @ T=e& §& d=7] {ShinBioBase, Dongducheon,
(M5) AFolEFlole] EFHEL in vitroold AM BA = Korea)E o] &35t -50C oA 4dmTorr 8oz 7¢ Hof
gz o]gsty YuP. walA B A= AAgA T4 Az §4 AxE dIEGAY FE2E 9
Aze] MAFH FH% BIE AT MsEEE of 7= 3 SHAA el 022 wm filter o] kel
23le] Q2o AM 24 Fo) A2 2AE AT o gste] AHRSAT T2 dx F 5T 222 715

AR SRASCRYARBE 245 SHEER) 28 TE S.07%5
A AL FER AWOE 3 (KH), FHIGAE), ANES AH43Hg)
=), = WFJH ), TEAGERODZ FAHA dd’ o) 3k ) 11.25
B e g oz ArGIo|(BEamRISte AHdATE ) 11.25
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ARl ARSI AGEEVE A Rehe A& =l () 18.75
e AN8T o ALEAG. B A7 vEYZ P y—— 1875
k] slg o] g3ty UFEGIE A =d A% ¥ :
28 7S AFeAa, oldl AolEFIRl AlE B3t
of AX AA 7sAel d& Aozt Rusgn®. =3
B ool FoRELHSQ 3ol imiquimod® fEdt XM
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2) Aef

RPMI 1640 medium, Fetal
penicillin-streptomycin, — Tryple
(Waltham, MA, USAIA  FYU3ted  ArgstF o,
isopropanol,  dimethyl sulfoxide (DMSO), 3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide
(MTT) + Sigma Aldrich (Saint Louis, MO, USA)olA
d3l¥Eth. Easy-BlueTM total RNA extraction kit=
iNtRON Biotechnology (Daejeon, South Korea)oll A <
3R o, ReverTra Ace qPCR RT Kit= Toyobo (Osaka,
Japan)oll A 435l th Power SYBR Green Master Mix,

bovine serum (FBS),
Expressi=  GibcoBRL

MicroAmp Fast 96-well Reaction Plate= Applied
Biosystems (Waltham, MA, USA)IA FYsIF o,
chloroform-2 Merck(Germany), Diethyl pyrocarbonate

(DEPC) &9 GenDEPOT (TX, USA)IA +¢
&3kt

ol A

2. ¥
1) A azuj %
AA FE IEAEAPGA 2 HaCaT (Human

Adult low Calcium High Temperature) A|X5E RPMI
1640 mediumell 10% FBS2} 1% penicillin-streptomycin<
H7F & 37C, 5% CO2 %79 incubatoroll A w2313 o
o, A 2~3Y HE o2 {FA AT

2) Alz=5A4H7}

HaCaT AlZolA tFETa7 o AEE5HH7E 9
st MTT #4 & o] &3ttt HaCaT AZE 24
well plateol]l 1x105 cells/ml2 53} 37C, 5% CO2%
79 incubatorel A 3AI7F B3 HAsEIH o, O F
zF wellel] &S] g

==X O

FE==& 01, 03, 05, 1, 2
mg/mle] F=2 Al & 2442k 5t incubatoroll A Hj
gtk Wl & 2+ welle] 5 mg/ml =2 MTT £

S HEs F 37C, 5% CO2x719] incubatorol A 30&
wekstde 1 &, A5dS AASY e, DMSO 200
ulE& 9ol formazan ZAGANE L3AIZ T 96 well
plateel] 90 ul/well®] EF3}e] ELISA readerZ 540 nm
oA FHFE=E SHIIATH

3) AdHE
M5 cocktail mixs= IL-17A 2 IL-22, oncostatin M,
IL-1, TNF-e¢ & 1:1:1:1:1 HI&E2 T3] ARSI
HaCaT Ao M5 2.5 ng/mle] F=2 A E|3tH.

4) RNA &% ¥ Real time RT-PCR

HaCaT A|XE 6 well plateo] 5 x 105 cell/mlZ &
F3be] 37C, 5% CO2 ZAoA 3AIZF < incubatorel]
A gt O & d¥dEdny F25 AL A
of Aelslar, 1 F M5 cocktail mix 2.5 ng/mlE &3}k
o MEE 24X ¢ AF3AT Cold PBSE 2-33]
AA T AED G712, 2 welld 1 mle] Easy-BlueTM
£dq& Yol Axes &3|AZ ¥ chloroform&4 < 4
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.z HojE H 15,000rpmoll A 20837 AA R st A
Z N3} isopropanolE Y HIEEZ 4& FH 15,000rpmel
A 1027 dAEEste AE5de Mz JIHAEE 80%
ethanolZ A A Z3}] nuclease-free waterE 15 u1%
2ol RNAE &/ 7l AZFstdth. +&5% RNA 1 ug
7} ReverTra Ace ¢PCR RT Kit (TOYOBO, Tokyo,
Japan)& Al&3ted cDNAE TA3+H 2™, SYBR Green
Master MixE AFg83}la] Realtime reverse transcription
polymerase chain reaction (RT-PCR) (Bio-rad, Hercules,
CA, USA)E <33t th. Housekeeping A AHHPRT)S
o] g3t RNA & HASIFL, A A& FHA
o] primere ©&% 2t} (Table 1)

Table 1. Primer sequence of SYBR Green Real-time PCR

No | Name | Direction | Sequence
| prp | Forvard 5 -TGA CAC TGG CAA AAC AAT GCA-3’
Reverse | 50 _GGT CCT TTT CAC CAG CAA GCT-3’
s | | Forverd 5 -GGG TTT CAG TGC CAA CTC AG-3’
Reverse | 5° _CCA GGC CAT ACA GAC TGC GG-3’
, | TNF- | Forvard 5’ -CCT CTC TCT AAT CAG CCC TCT G-3°
“ Reverse | 5° _GAG GAC CTG GGA GTA GAT GAG-3’
. | e Forward | 5 ~ACT CAC CIC TIC AGA ACG AAT TG-3’
Reverse | 5 _CCA TCT TTG GAA GGT TCA GGT TG-3’
o | g | Forvard 5 -CTC AGG GAC AAC AGT CAG TTC-3’
Reverse | 5° _ACA GGG CTA TCA GGG AGC A-3’
o | s | Forvard 5° -CTA CTG CCC TCT GCG CTC C-3°
Reverse | 50 _TGG TGT CCG AGG AAT ATG GG-3’
o | gy | Forvard 5’ -CAC CAG CAG CAA GTG TCC C-3’
Reverse | 50 _CCA TGG AAT CCT GAA CCC AC-3’
. Forward | 5° ~CCA CCT CTG CGG CGA AT-3'
Reverse | 5° _AGA ATA OGG TCT GIG TAT CCA AGA CA-3’
o | oy | Forvard 5’ -CCT CAA TCC TGC ATC CC-3°
Reverse | 50 _AGT TGG ATT TGT CAC TGT-3’
) BAIAE
E—E 38 daes 33 o) AAEtd e, A4y 4
ol gk BAAE = SPSS EAZZ 0 (v22.00S ALE
st Hagas FTFWxF (Mean =+ Standard deviation
S.D)E AxtetRI, one way ANOVAe] F3hd,
p-valuezt 0.05 Pt A Aol U= A= #A
3t AT
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1 UgEdag 222 HaCaT AEol e xS
&

HaCaT Ao A th@Eesg +22e] AEEYY
& 9lstel MITRADES Sashsich. HaCal Aol
DFEUAY FEEL 0.1, 03,

5, 1, 2 mg/ml 5=
A F, 24A7F FHol Ax AEES BEEAT HIE
G4y FEE MEsA H7F 29, 2 mg/mldlA 79
A e AlZzFge] #EHASeH, 0.1, 0.3, 0.5, 1 mg/ml

FEAAE FYAX e AMEFAHo #AHA U
(Fig. D).
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Fig. 1. Cytotoxic effects of Daechwangmokdanphee—

tang(DHMDPT) in HaCaT cells. The cell viability
was measured by MTT assay. HaCaT cells were
incubated with or without DHMDPT as indicated doses
(0.1, 0.3, 0.5, 1, 2 mg/ml) for 24 h. #p < 0.05 versus
+ S.D.

normal. The values are means of three

independent experiments.

4 FZE°] KRT6 A vx= &
AA x| FHZE2](hyperproliferation)ol] T
v X dFE 435171 A3ted, KRT69
ZAFsFS T M5 cocktail mixZ2 A=k izl
S w3t {94 Al KRT6 Aol F7t
gEa g A2l Al KRT6=

==

TEE

3. B FEEo| AolEslel Aol FAE &3}
B oATolN @BA Ao|EAA IL-6, TNF-a,
IL-23AE =A3¥ o M5 cocktail mixzZ A=3F tl =+
A qEEuEg 2%
o4 QA BasRom, TNF-«,
Zastx watdn Fg. 3.
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Fig. 2. Effects of DHMDPT on mRNA expression of
KRT6 keratin in HaCaT cells.

HaCaT cells were pre—treated with DHMDPT (0.1,
0.3, 0.5 or 1 mg/ml) for 1 h and incubation with M5
cocktail mix (2.5 ng/ml) for 24 h. The mRNA levels of
KRT6 were measured by realtime RT—PCR. #p <
0.05 versus normal. *p < 0.05 versus M5 cocktail mix
t+ S.D.

alone. The values are means of three

independent experiments.

4. UFgEG g FEE] ARl A mAEs 53
HaCaT Al=Ze] mRNA FZFoA A=m7Iel CCL2,
CCL5, CCL20, CXCL1S Z=A3l9th. M5 cocktail mixZ
A53% xz2Te A Z4eH ¥laste CCL2, CCLS,
CCL20, CXCL1°] 94 A Z7Fstdtt. 3hAqk o3
2ohae 225 A8 A CCL2, CCL5, CXCLlE oA
AA iR e, CCL20E #94 A dasA 2
33k (Fig. 4).
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Fig. 3. Effects of DHMDPT on mRNA expression of IL—6, TNF—a, and IL—23A cytokines in HaCaT cells.

HaCaT cells were pre—treated with DHMDPT (0.1, 0.3, 0.5 or 1 mg/ml) for 1 h and incubation with M5 cocktail
mix (2.5 ng/ml) for 24 h. The mRNA levels of IL—6, TNF—a and IL—23A were measured by realtime RT—PCR. #p
< 0.05 versus normal. *p < 0.05 versus M5 cocktail mix alone. The values are means = S.D. of three independent
experiments.

s

| . 200 |
L% | s . 150 = %=
i : 200 | .
100 | i 150 |
1.0 +
0.5 |
oS0
0.0 L. . o00 L1 . . ‘ . :
o1 0.3 0s 1 o1 03 0.8 1

DHMDPT (s i)

Relative CCLS mRNA
Relative CXCLI mRNA

DHMDPT (mag ml)

ME 2.5 ng'ml MS 2.5 mp'ml
1400 - = —
- . i ) i )

= L » a ™
< 110 600 s "
z -
FEETY I z & |
- g soo
= = -
" s.00 ¢ 400 |
S 00 - G 300 |
> -
¥ 4 -
g i s 200 |
= =

200 - B 00 | —

N = : * . : 0.00

3 s
DHMDPT (g 1) 0.1 0.3 0.5 1 o1 0.3 as 1

DHMDPT (g wl)

ME 28 ng'ml ME LS nglml

Fig. 4. Effects of DHMDPT on mRNA expression of CCL2, CCL5, CCL20, and CXCL1 chemokines in HaCaT cells.

HaCaT cells were pre-treated with DHMDPT (0.1, 0.3, 0.5 or 1 mg/ml for 1 h and incubation with M5 cocktail
mix (2.5 ng/mD) for 24 h. The mRNA levels of CCL2, CCL5, CCL20, and CXCL1 were measured by realtime
RT-PCR. #p < 0.05 versus normal. «p < 0.05 versus M5 cocktail mix alone. The values are means = S.D. of three
independent experiments.
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oY, wrebd KRTo: Aubaoz ZHA @AM Lo
F=2le] th3t HdHe uHlolewutr W AU X8
gHog 7tFdT. B AFoAE HaCaT Al ZEolA
M5 cocktall mix® F59 AX BA IR 9= 8¢
oM UF=ddy FE2E9 avs FA Ay
KRT6= tizwol vlste] i@ Eddy 528 X7
oM F3 ZAE B ol AAo el
A& ggEgage] MAE + Ade 7t
F3 on, gFEGIg FEFo] 4AME F2
< o

A% 5 vty BaEy Fig. 2).

24 39 Fole MRARIYAEY B 2
mok oheh 9% weE A% 2 sl A8 o
3

5t Ao Egbeld Amiels EngcH? 53 IL-6
o

2 TNF-c, IL-17, [L-23 52 Alo]EFIQIL A H
HolA Fo T2 4y, 453 7442 I3 Ax
9] Z=2Ae =R3HY, Th17 AZdA HARERE IL-17

o =
L o= bleS A&AY| 1, IL-232 Thl7 Az &
dete] Thl?7 A2 F8 AAR &
o)A+ HaCaT M =ZA M5 cocktail
A EA IR AZ HEgA ETA
-6, TNF-a, IL-23A7} Z7}8tglom,
[L-6%te] tFETI" FE2E XA
23 ZAAE BRI (Fig. 3. IL-6= Z+2 A A=x
< , olE9 A B3} 744

siste] A EAQA FAL vEd fF yd
Aske g 7199309, aEla A4 gake] wi
B GHoNA IL-6 =7t F7hE o] o, IL-6
A Az FAAH FHOE AAAH, IL-6 FEE
gel= x| 8o AAMe dZ=3 AL ¢gsl=
A 4 Atk ol UFETGIEL [L-6 JAE

E35te] A4 Al &35 BY Aoz HlY,
AZ7JIE CXC 2 CC, C, CX3Ce 4y 7FA 3}
AALR FERHAH, I 2HFA J&4 YT
o fEzoz BEuEg? AMoAE CCR2 +&
Ao Aggst= CCL27F A= on, CCR5 ligandsl
CCL5E A9 @Az Bt olyz}t ATEAlolE
A= FAATHP. CCL20LS CCR6 FE&AE 717 Al
259 AR7QlelH, g dTA AZoA E¥H
Zo] e AEdA AOMAE, IAA=E, dHFo}
A @ GaAEE CCL20 A2He 3, A 7R
g0 TAZ HA&e "3 TolHike receptors
(TLR9)E= A HY AzglolA " A2 84
(PRR) & 3shol®, AX f2 22 Hg Fa3
iAol FR &4 &4" AlZA A dsRNA,
sSRNA, DNAE =353 &4 #d 22 9= (DAMP)S]
e FEste] FXNFAZE HFEI St F

o,
<
e
2
y 4

Q_.Jririoﬁog bl

_L_, 1:!

3 o)
A ZAA TLR A3 Age A2, TLRo| ¥
AAE AXstT B3y 98 NF-kB 2422 =3
CCL2, CCL5, CXCL1¥ #Z& A=myIe] BdS f=
P, CCL209] Z49- E3] Thl7 A=S Hyow &
o] EolE 9L 3lo, IL-17¢ 53 4= wse =
ZNE 984 gz SHA TP B AFoA

£ HaCaT A=A M5 cocktail mix2 F=F AA
EAL 98 dEF wgolA ARFFIA CCL2, CCLS,
CCL20, CXCL17F Z7Fstsiem, o] ZFolAl CCLZ,
CCL5, CXCL1e] ti&E9dde F&5 AYTFAA &
o3 A4S BAY (Fig. 4). o8 5& td=Zdyje
o] IL-17 signaling pathwaye] Zdole & TFHE 3
2 &3t TLR signaling pathwayE 53] Ao &z}
E Ed Aol AtsdTh
B AT A3 A%4E
=52 HaCaT A|ZoA M5 cocktail mixz2
=3 32 o= WA KRT6, IL-6, CCL2, CCL5,
3 frofstAl AAste] A AAdel #
AFo] A& AL AGHT buh o] AFE A=E
P o] dAH] Jdoh. FF, v~ F
& o] &% AA W AFVF FUtstd dEEGIE 9
AAEE Asld+ & 2ov) ok Azt

T Hoke wl, WS
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5 oA dAsA .

3 UgEduegr F2ES HaCaT AHZoA M5
cocktail mix2 fF=% IF dF TFH AXII CCL?,
CCL5, CXCL1e ol8kA A8t
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S 7d Ao g o =drh
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