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Analysis of Anti-inflammatory Efficacy of
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8 % &7HChrysanthemum coronarium 1.)°l= WEFIE2EE H5ES Hgld] A C, E29dE & 5 oy 4t
3t EAE0] el 1 FAT B HARt 4EA ok $EE0| ) PDRNO| 3435 5 wiAE
& QUtk= 7Pgstel, kA tAAER] RAW264.7 AZEE Lipopolysaccharides(LPS)Z =5t AFAIZR] A%
< F=8 o, Aol &% PDRNY M7 45 A 865°] J=ANE 2459 395 AXZ= 1L-18,
TNF-e9 fA% FEE AME5Ho™, RT-PCRZ 7t §-41219] A&l dd%S dRIstyet. £2 Z3h, RT-PCRO]
e IL-18, TNF-a & 3-%Ao4 PDRNo| &gt 4% A9 a3ts ERIstgrh mahA, 2 A8 Ed= 95 4
o] ABAZ AT = e APARH AR, SIA 71HE AT = U AEAY ARE] Zeo] 2
Ao|tt.

Abstract Chrysanthemum coronarium L. contains various antioxidants such as beta-carotene,
vitamins A and C, and polyphenols, and is known to have anti-inflammatory effects. Under the
assumption that the PDRN contained in the extract can mediate the anti-inflammatory response,
the mouse macrophages, RAW264.7 cells, were stimulated with LPS to induce the conversion to
inflammatory cells, and then the addition of PDRN extracted from the extract was effective in
inhibiting inflammation. It was analyzed whether there was The gene expression of IL-18 and
TNF-@ was used as an anti-inflammatory index, and the relative expression levels of each gene
were confirmed by RT-PCR. As a result, RT-PCR confirmed the effect of PDRN-induced inhibition
of inflammation in both IL-18 and TNF-e genes. Therefore, based on this study, it is considered
to be a precedent data that can be developed as a treatment for inflammatory diseases, and it will
be helpful in research and development of a treatment that can improve the anti-inflammatory
mechanism.
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olg FZHRSolgt Sl FFHESY HgolAq H
ourgol E4E xdolal W
of, 243} 4 715 7 THAER] by
o|EFRIF ARZIRIEC] /MYsH, ol @ &4
9] 7Nt EFE FH 2FoZ REY HES H
sk, Ig 9 WS froke ZAZ wiAiR 21
HREY AFTEE AN OoRE FFHow XY
o7t "AzEe] Qo) siAEAT, AEHQ A5
gkgo] WASHA W ATPHY Aol X2 1t
3, 715780, o, Bt So=& o]ojd 5= SITH3)L

et A AFHEEeE Qlef st A%kl
A2E Yo ozt FE5 AEA 2 "AGAAA 5ol
= glom thiaQl A5 i Al E7IRIES] 7]
5= "Wofoks FAel 716tek A=Al FrtEls BE
H9l AFHSol Ao ARRELL ITH4l gEo=s
HFSEES Aol Al 2529 A HElZ RAW204.7,
WR19m.1, U937 Sold, WY Virusol T
MouseZHE Hojd AZQ] RAW264.7 AEF7} 71
Wo] AREE|N, BF0] 24T 1Y D o4 Hd= AL
257 Qltt. o]52 Lipopolysaccharides(LPS) A=
of| - Al&5HA WREsto] FFEESS] HAHIQ Al E
7RIS & HH[sl: 5 ¥5 24 A+l 7FE wol A
|51 5], £ AFolAE RAW264.75EEE ARE-
sto] AEE MFPsit.

B A3Lo|A ARR-E= Lipopolysaccharides(LPS)
= HAAEe] #H F8AE AFTlo] BFA AllE
7RIS W&EE FZ5HA F7HAIXIH6]. E3], 1L-1
aB, TNF-a2} 22 935748 APIEZIRIZ d¥3 749
o] I Ao R HWlE &£ w UHPo| F7I5HA EHo
Z29] ZAFS JAokes 8% AT FTHTI. sHA
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M2 W] 4R DNAS 2L Bl
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| ARl Z3E 8 FE Q=R oAl
(adenosine) Aol A%t T2 ofe] FFY A
EgAo] BREsto] Alxe] &4} oyr) xgE of
A gto s BrEE thE F 229 Alaute] 23
3l oAl Al, A2A, A2B, A3 879} AJo 2R
SHAA dE5= RASks 20 EIEIHH10]. FA,
PDRNZ tfofet 79 o, Z/7 27} AE 5
ogRE AZ 5 glom 2 PN, FAF, FoIE,
BA A 5 dEety 2840 RIS AR &
HA SItH11, 12, 13]. @A7HA] in vitro A&, &
Al E= 7MY A AIEClA AREES] 2
PDRNZ = o7l %0}, do] 59 FA=HE 3
3t DNAE F 952 ARgsta] goH14] &3],
Bitto 52 9% 240lA PDRNo| AF Alo|E7IR1
=9 TdE 24ok= F9T 859 7heAdE Hagh
v} QITH15]. ol#3t AJgolAl, & A= PDRNY &
FYoE FEAY 2E 4 & UF TF A
/J Ho|HAE SHRGHA] gl Aol AYl A= Q1
off SE LAY HIAID 4= Q1T Al tieg £=o] 7}
S8 Oet AE F SolA Aado] vy B
DNA 4& (DNA recoevry)°] &2 472 PDRN
TR && 7MsAs gRlstaA} skl
&4 &5 4T 4 Sl A8oE At He
1= % offoln, HIEIYIAS} B1, B2, flavonoid, &
stole] Zg, 2w, A& 59 E4S0] tE A&
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o] ml, 47te] g AukHel A2 Pt ofd &
E5 2 /AT 9, %] ESH: HRES
2 B9 98 BeAA 482 FAICHIG. Eh, &
e BUEE W A Thes ARdlE anael
Ao Aol YeHITL olo] H3l, £7be Ax 54
T4, BB L YT SHS T Rt 42
FHE ehion, 95 AvelE o] ek 4
A QIcHI8]. SHAIEE 927t 23] Mok A2e Al
so] 420 SRpYETIOR GFULS UHS T A

= Bo] UUARE, AEA LojA|= PDRNY| 1
A5 EAE 1Esto] 359 A% Bt 4=
ujulsleitt. webA, & AolA= £3te] DNA &
S E3) 22 PDRNS AlL310] ufo-A RAW264.74]
Zo|A LPS9}F 27t PDRNS A5t Al 954 A
o]g7}1219l IL-18, TNF-¢2| H3Fe FotH gyt

df

2. 48 4

oo
rE

2.1 M= H{S

RAW264.72 Abelson murine leukemia virus
o o5 FrH FUOZHE establish® cell line
o|t}. DMEM-Low Glucose(Dulbecco’s Modified
Eagle’ s medium, WELGENE, Gyeongsan,
Korea), 10% Fetal Bovine Serum(FBS, T&I,
Seoul, Korea), 1% Penicilin/Strepromycin
Gibco(Gibco, Grand Island, NY, USA)E 7]&Esf
A& sto] 37C, CO2 5% 7oA HigS XIsgst
Aot cell confluence?} 80% & W Scraper®
#Fol NZEE HRAIA A2 Plated] Seeding
ElEsA=g

2.2 27t DNAQ| M=
27} PDRN A% 93] 23 1g9 CTAB buffer
£ 1.5mlA FYsto] HA7|E Efsiict. 452
50mL tube®] 20mLEHES] &0 8 ARslo] A
23t} 100mg/mLe] RNase A Solutin ImL 3 0.2
pL TR AE7bsdt}. 11 ok 37T olA 1AIZE oSt
of RNA #3iE sttt 1 £, 10mg/mlo

Proteinase K& 1mLY 1xLiHE A7l 158 F

712 vortexS AASFHA 65ColA 2417k HH Fatol
o}, k3ol B F AR20l4 108, G&oR F71 58
A7lst AR Bl

A= AESeith >
Chloroform/ Isoamyl alcohol (24:1) €42 54
£F IRt = oA =%t o, 12,000xgolAl
1587 114 QARG YR AakEolA 4
AZAE Sloto] A2 tubeR &713L SN
9] At &9 SM NaCl& H7betal dgolA 158
7 A E o, F8%9 1/10 €59 3M Sodium
acetate®?} 2/3 €3F9] WA IsopropanolS 2715
3o T3t RS -20C WEIolA HA 1 A7k o]
A} u2)5to] DNA AL 9xaian. A7t Ax &
12,000xg, 5%t 114 AAEE B9 DNAE A9
3t AASHL RAAYHA AATE FAHE 95
Bt 70% oS 10ml UE AL
12, OOOxgoﬂfﬂ 587 1EAHRETE APl
=8t tubeoll A A ALt v JAES A
%Oﬂﬁ %3 o Tris-EDTA €9 (pH 8.0) 5mL
o] 53] =% thx AA 4= SmlE 718 o 3
7TColA 16A1ZE o4 wwkste] gsfistsict.

°E

o

u%

Mix mugwort with CTAB
and homogenize by mixer

Add RNase A & 5
Proteinase K \‘\_ 65 C) 2 hr

Mix with equal vol.
of Cl (24:1)

!

Separation of aqueous phase by
High speed centrifugation

]

DNA extraction
by Isopropanol

DNA extraction
by Ethanol

!

DNA solubilzation
By TE buffer

J3 1. %7t DNA ZH| 34
Fig. 1. DNA preparation from mugwort

(Arysanthemum coronarium 1)
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2.3 PDRN generation from DNA by Sonication

£7F DNA9] $% % Sonicationg ARSI
DNA £4E Agsioirt. Alm 4 A7 A=A
U2 22T 7 18, 38, 5%, 7% 9% Asto
ATt

Sonicatione VCX-130 (Sonics, Newtown, CT,

USAYE o]&st3lem, 90% Amplitude, 9&7F 59
Z 7k, 12 $49] 24 0= HAsto] 230 Z4lE
At o] AL Be do] WAL Leeof

wbe® gol P& o] Fo] AP,

2.4 mRNA Extracrtion & cDNA Synthesis

FHS Bs= Qs flsh RAW264.74129]
mRNAS $&& 95tod LPS (100 ng/ml, Sigma
Chem., St. Louis, MO, USA)?} PDRNE 34|17+ A
g3 oF NZE F45kl RNAE  AccPrep®
Universal ~RNA Kit(BiONEER,
Daejeon, South Korea)& o|-&sto] &394t 5
&3 RNAE Nanodrop-1000 (Thermo-Fischer,
Wilmington, DE, USA)E o|&sto] s& =%t
thS PCR 7]A(T100™ Thermal Cycler, Bio-RAD,
Pleasanton, CA, USA)2} MG cDNA Synthesis
Kit(MGmed, seoul, Korea)& o]&sl¥oH (I1H
2), ARAIA FHote BHS E50t] F4gh
RNA 1 pl, 10X RT Buffer 2 pl, dNTPs 2 pul,
Oligo dT 1 gl, MMLV 1 gl, RNase inhibitor 0.5
& SRR thE 42T ollA 408 FAS AT o=
cDNA H3t AA2ER] 4CollA FZ6ta FETAE
Z13gst3ict.

Extraction

J3 2. cDNAE &gt RT-PCR 714l
Fig. 2. RT-PCR machine to synthesize cDNA

2.5 RT-PCR & H7|FS

2 A2 F9E ARY B 55 EIE 9
Sto] GAPDHY| H&ZZ gRlshr| flsto] =
cDNA 1 gl o 10X RT Buffer 2 gxl, dNTP 2 g,
forward primer (F) ¥ reverse primer (R) 212+ 1
¢l, Taq polymerase 0.2 pl, DW 12.8 ul, & &35t
o] PCR tube®] 211, 1% 29} Zo] DNAS <=
{15t} PCR 3HAIE Xds3ict. A HA = DNA ¥
2 9l 95C=E 38 5%t 7HEste] o]FUA DNA
£ @ 71 P08 Yt o]F 95ToA 20
(DNA ®4J), 55T 4 40% (primer 23, 72T 50
% (DNA §4)9) 394§ F 253] BH&35}o] PCR (&
3t AHTES)S AAISkAL BER]ER 72T A 5B H
A5t SRS Fdotal, 4CE YIAIA v
ZASTATHIY 3). ol & 12 1A EdzS v
o] fiste] ARESL Primer seto]th.

'g',:':' DNA Primer DNA DNA Reaction
Denaturation

o o o g o 4°c
95°C 95°C 95°C 95°C

95 20 sec 40 sec 50 sec 5 min oc

3 min

25X

7 3. PCR Al =A
Fig. 3. PCR Protocol
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1. A&l A=l RT-PCRE Primer MY
Table 1. Primer sequence for RT-PCR used in the

experiment
Priemr Sequence
F:5'-ACC CAG AAG ACT GTG
GAPDH GTA GG-3

R:5'- ACA CAT TGG GGG TAG
GAA CA-%

F:5'-GGC AGG TCT ACT TTG
TNF-a . GAG TCA TTG-3
R:5’-ACA TTC GAG GCT CCA
GTG AAT TTC GG-3'

F:5'-CTA AAG C’I%G CTA TGG CAA

)
R:5'-ACA GGA CC%G GTA TAG

IL-1p

1 % PCR ZI=EE 1% Agarose gelollA
Mupid-2 plus (Takara, Tokyo, Japan)& ©]-83}o]
7195 Aot ERISIHUTHIE 4). H7195
G AF loading star?t 100bp DNA Ladder
(Dyne Bio, Seongnam, Korea)Z AM&slo] 3087¢
100VellA  AAIgE & Chemi-Doc (Uvitec,
Cambridge, United Kingdom)2 AR5t UV &
AR YEht= DNA Hi=9] oju]z]E &gstal (O
9 5) Image ] Z2IHE AR8olo] 5 Wi=o |
A d Aes FXFsto] 1Hms YeRfith

38 4. T3S0l ArsE

= Mupid- 2p|us
Fig. 4. Mupid—2plus used for electrophoresis

13 5. Chemi DocZ 018%t Band &Y
Fig. 5. Band shooting with Chemi Doc

3. &¥

3.1 DNA Sonication Z9I

my
[

Py o

100bp Omin 1min 3min 5min 7min 9min

—

"

: | '"lt“

2! 6. Sonication X2| Zu}

Fig. 6. Sonication processing result

2 NA9| TH3lE flste st
w27 A28 4= = Sonication AT & A7|G5
= 3t Ano|tt. 23S A=oHA] P2 0T =
20 HEE 18, 38, 58, 78, 927 At Fi,
253 A& AZHE SE oo E T o DNAY &4
7b A o] xEEE ¥ & ok 277
100bp~1000bp 4] DNA X7} PDRNelgtx
sk=dl 2 A Sonication 235 &, 7 &, 9 £9]
At Z Aol7t glo] 98 E E4j3k DNAR %13t
At
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3.2 PDRN%} LPS X2|E RAW264.7MIZE0|M
o GAPDH 23 ol £4
GAPDH

E3 LPS-
B LPS+

mRNA Expression Level (%)

PDRN (ug/ml)

- e .
LPS - - - - 4+ o+ o+ o+

PDRN - + + + + o+ o+

O 7.90K Uoig 2RIGE| I8t GAPDH &
Fig. 7. Perform GAPDH to check gene expression

T QAR Al 55 LPSH 3594 &5
9] ERIZ sl H7Fok= PDRNE "R-A t4lA|L
Q1 RAW264. 74|20 A3t thg A5 ARIEFR
Ax dE@E BASo A diiAlzrt ddslke
FAA] A IERe] AgFHnormalization)E
Aol B A% Alzso] P IS 2o E W
#dl+= house-keeping genedp al@oR= GAPDH
UAS RT-PCRE RIS 23} 7+ 24vit}t & HA
o] Hls=st +59] GAPDH mRNAZF &A8e &
QISIHATHIH 7).

3.1 PDRN®t LPS X2|El RAW264.7MIZZ0|Af
of @5 MOIEFIQ IL-1p & =H

PDRNS 3A1ZF #Fgt ok 343t A9 RNAZ
RT-PCR 3 23} LPSE A3t AZA dZ<
8 wi7iAQl 1L-18 TeYgo] 53 AL st
AFcHaE 8). o7l Asx=S PDRN(.1 pg/ml)
AEollde 1L-14 A2 FTASHA] ggront
PDRN(1 pg/mh¥E I1L-18 wao] Bt 74avt
gRl=Ae™ PDRN(I0 pg/mh)FolA= IL-18

IL-18

LPS-
E3 LPS+

mRNA Expression Level (%)

LPS -~ - = ~ + ¥ +
PDRN - + + + - + +

12 8. PDRNO|| 2[5t HSEAMO|EF Q! IL-1f Lo ZH| &0l
Fig. 8. Confirmation of PDRN-modulated
anti-inflammatory cyokine IL-1§ expression
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3.2 PDRN®} LPS Xz|E RAW264.7MIZ0A

= — HIS
9| AEF AO|EFIQI TNF-o 2 XH
TNF-a
= 50 B3 LPS-
2 400 E=R LPS+
]
§ 300
]
£ 200
=3
:100
=
z , e z
S N N S NN
Drug (ug/mil)
RN | ey 1 B
LPS - - - - + + + +
PDRN - + + + - + + +

O 9. TNF—2| SEELS =0l
Fig. 9. Confirmation of inflammatory expression of
TNF-o

TNF-¢ ESF LPSY] A=o= Q13| ¥do] Zrsl=
EAQl g=4 Alo|EFRlo|t}t, 13 83} Zo], LPS
gk A2 g - TNF-¢ T&o| §45H S7Isk= A
S = HoJr] PDRN(0.1 pg/mD)2] #2]o]4] TNF-e2]
EEe Fash] gtk 1@ PDRNAL pg/mh3t
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SuH o] 454 A|Eriele] wEe avdow
ol fAske Zog ERIFICH, PDRNIO0 #
¢/ml)®] HZANAE TNF-¢ BaYo| 2t 2
o= W] oAge] A=Yt (1 9).

PDRNe| 2= A48, 3945 59 AeEHe
Aot 4P % Aolet Hopold e B
23 YA P8L At welo] AT ek, B

o, FH Yo o3t ZYUFRA 0] QFEA, TEA
Hlolg 2 Gl DNA EAjo gt 7rg94) Aglo]
A5 8 59 2, AR o7 BEAl Qg &
A gH 9 iRy e g3t ol 149 74
50| M2& X3t PDRNY] TFYS 2731 Ut
£ AolMe Tl v Eotar, AESS ol8%t
A, Bt o= Al 7RsE AR FollAl B &
5ol &EA e &3] DNAZHE sonications
Agste] PDRNS &M= 39S AlEst k.
DNAE 5% ©JA}9] sonication& A2|5Fd 100~800
&71% (base pair, bp) =52 DNA ZH<l PDRNL
2 A= o] 7Fsdh ol= bpd AR 65-
daltone A-85FH 65 ~ 520 kDa &0 sfjdoto]
A=Al PDRNY] #A4UZ YJ5otairt.

5 (inflammation)> ey &4 59 <%
Ao 2HE] AAE Hos| 93t HIukge] =
TAR 24 E4& Ak AAY S /A
= U E5HR1 oA A o] AgE, A& o]l Fr
AS2 1L-18 T TNF-a 9 22 A34 AlEA]I
< Z&oto] 23S fole AFAEEY 24 e
A, Hd AEA A, AEE A &
AR gRlo] F71k FHH19]. THIES
4 X520 Qo] gt FFEEgolt A5 TR
tlE71RIS] 7|5 A|o]7} v F85to], ol ¢
, o= fE B2y g Aok 9 AR o
AXEA & FIT B2 7K theFst A
Aol Tet A7t Eds] M= Q.

T

N

ol
-

=

o X 10 ol o
> 8 N o
o om el

=
N
il
—E m{g
ok

1

LPSE I3 /3 A2 AlaElo] tigFos E4st
o AW TS Aldto] NS ATt AS
Aol E7}9l 1L-18 T} TNF-o ©] BH|E Sslo] o
ZHHg-2 JHABhE F8 YJAEolt) B oAM=
4:7k9] PDRNO] LPSol| 9]l A5k uhe-A tfalA]
I RAW264.725E HHEE A5 w7 AoE7RI
9] FAE A= IS 8B5S ERok=A 24
ottt Al LPSol EAdshE AFuRg AMESL
RAW264.7412Z]] PDRN2 1 pg/ml °49] 5o
A sE-oEd FAT S Efoles o= gl
=odct. olggt 9+ A= 554 PDRNE°| Ef
gt TNF-¢ H8YA 5 F9T5 85 A} Ast=
ZoTH20].

£7F PDRN< [L-18 ¥ TNF-o 9] @dofA] LPS
e 2} vwetdS o 594l HE A &}
ol H3loH, 1 ug/mlY w4 o] LPS A
LI FARE RO Z oF ATA A|EFRIY] W
< Aok A RIS & STt o] AFE B9
27} PDRNO]| o}7PDRNZ} 5-Y3gt S
ERfjn], FojFo] F7Ig] wt sE-oEHos &
A5 A|EZIQ] IS Al&5HA Alojdiths A

ZRIT 5 AU

NG FAF B ATE B T 95 2@l o
3 A2AS ALY S 900, 59 PDRN I
o AT AT 4 Yk BT 7D Uk Y4
0% Qi 424 PDRNS] 8L cheret 4gia)
woh, AN 5 A7 vigo] i AR A}
82 % Uk
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