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AAg E7IAEZAA EHlEE= AT
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60. PG-LPS ¥ Aa-LPSE A=¥ X|FRAd] Z7|A|EolA EH|E &=
GZ AolEFUY F 53

BLPS-4 DFLPS & DPLPS &

19 61. Aa-LPSE A" X5 E7AEA BErEE 43
ApelEFRRIS] o =4

ZZAME MEFQJA hFOBL19 Ao AEHE ARIRIS 2t F=EHZ A3

CXCL5, CCL7, IL-6 A& Al RANKL/OPG ratio7} #t4&%h wehr] 9 ARIRIES
ZEAER E3lo] 4T FE JAAE AAE,
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< e 53 ZF3 A AAANA FEHHA O E F
X compound$} $HrEES FAF AT
E 17, 288 FASES $H X AFFRA A3
No. 3 Compound Solvent Content (mg/g)
3,4-DQ 14.5
3,5-DmQ 77.8
1 Lioularia st il 3,5-DQ MeOH 72.5
e
jgularia stenocephala 5-CO 194
3-pCQE3-0O-p-c
oumaroyl-caffeo 63.1
ylquinic acids )
5-CQA 26.7
3,4-DCQA % 17
2 Ligularia fischeri Q 70%
35-DCQA | MeCOH 49
4,5-DCQA 9
Hyperoside 0.387
3 Ligularia fischeri 27 -Acetylhyperg MeOH 0.5%
side : )
Hyperoside 512 A 5]
4 Ligularia fischeri 2" -Acetylhypero  MeOH g%k?a 2 E;]oaq} o
side O 1T BAw|
2. JdE 2R/Y g AT £4 2 dE AR FHY Ax 24
#® 18 B Iy AAF £4 A
o A 3O
T e o)) aas | UERE L sy w3
Triti 2™, wheat 48]
3 pheam | SR WS Ae A% FE(0] 82-9]);
aestivum L. a4 oFg(2w))
- G4Re B AFAAANA B AF Zo] XFAAMA we FET T8
Zh5g SIS Wt 2 AFolA U AT g e 242 S3A
21oFA MEJIA 59 B AFEE A AT ARE FEEAS
19, @R A=A &
. Al A& Plantae
A B &1 %
ﬂz—é 4 =) A3} E5 Anthophyta
T
s R Monocotyledoneae
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U kel MR Poaceae
& & Triticum

SRk Fag v
345 2RI} u

=
AN
o
o

F 20 2 fAFES] FEEY TR AR A7z A3
No. shry Compound Solvent Content (mg/g)
Chlorogenic acid 0.3
- Hexane
Rutin 3.5
1 Triticum aestivum L. Gallic acid Chloroform 5.5
Tocopherol MeOH 191.7
Cinnamic acid Water 1.5
9 Tm‘zcum aestivum Quercetin Water Chromatographic
(Linn.) study
» , Triticumoside
3 Triticum aestivum L. : — MeOH Unknown
1soorientin
Caffeic acid 1.0 + 04 uglg
Syringic acid 196.4 + 6.9 ug/g
4 Triticum aestivun L. | p-Coumaric acid EtOH 2.2 = 0.5 pglg
Ferulic acid 13.1 + 1.1 pglg
Sinapic acid 48.8 + 1.9 nglg
4-hydroxybenzoic
acid 1.26 nglg
vanillic acid 2.42 glg
5 Triticum ags[ivum L. caffeic acid MeOH 2.24 uglg
cv LIso syringic acid 2.27 1glg
p-coumaric acid 18.8 nglg
trans-ferulic acid 225.7 nglg
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4. AAdE 2R FEE AumeH Uy 3 A
A

@ Al=® °F 0.2g= HI

@ 30% MeOH & 25 mL-& 713k

@ e A2 0L F% 25} FET

@ FZo] B F Ao F4AZ.

® 253 F2 F 98 FE] JA4NZ

©® 0.45 um filter= o3} & A

21 &¥gv]5F=E HPLC 4 =3

m HPLC &4 =4

Instrument: YL9100 HPLC system

Detector: UV detector

Wavelength: 330nm

Column: Supelco discovery C18(250mm x 4.6mm, 5 zm)
Column temperature: 40°C

Injection volume: 5 uL

Flow rate: 1.4 ml/min

Mobile phase:

Solvent A: Phosphoric acid/D.W=0.5/99.5 (v/v)

Solvent B: Phosphoric acid/Acetonitrile=0.5/99.5 (v/v)

Time Solvent A Solvent B
(min) (%) (%)
0 95 5
7 95 5
27 70 30
28 10 90
30 10 90
31 95 5
40 95 5
- B A Sk SAeA 2N W e AR Jbs 4RE 4RR
A% BAPHS 7= BRI
U 29 BA4S 53 oY 35 AR B4
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22 RIUFEE U GG ABHE FRT FF B4
3F
No. % AT
A A 1%4 G
1 Chlorogenic acid 1.493
2 o Caffeic acid 0.159
3 <LEH FE= | Rutin 1.107
4 Rosmarinic acid 0.113
6. AAE A FE2E9 AxEEA U 9 A3
7k Y
@ 50% MeOH 2 25ml% 7}+&.
@ 919 §AL 08 o 23 22
@ F=o] B T A2oA Wz AF.
® 2g3 3% F §9¢ F83 JZA,
® 0.45 um filter2 o3 & Al g&HoZ AL
¥ 23. @ F=E HPLC 4 =4

@ HPLC A4 =7

Instrument: YL9100 HPLC system

Detector: UV detector

Wavelength: 330nm

Column: Supelco discovery C18(250mm x 4.6mm, 5 zm)

Column temperature:

40°C

Injection volume:

5 uL

Flow rate:

1.4 ml/min

Mobile phase:

Solvent A: Phosphoric acid/D.W=0.5/99.5 (v/v)

Solvent B: Phosphoric acid/Acetonitrile=0.5/99.5 (v/v)

Time Solvent A Solvent B
(min) (%) (%)

0 95 5

7 95 5

27 70 30

28 10 90

30 10 90

31 95 5

40 95 5
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B3 HAE 2A9 AFEZZA Rosmarinic acid #24

=

7.

a1

S|
3

i)

3L =% 3¢
dTF

AR HPLC B4 A oA 2EH] F=E3 Rosmarinic acid

B

0
or
mj

Rosmarinic acid ¢ 3=

o

ojp
R

i

)

Rosmarinic acid< 0.113mg/lg 5=

1=HYe)
=

62).

Bl

W)oll 5] Rosmarinic acid

Al
A

a1

S|
axi

3L =% 3¢ 1=]
-;—JL—L.E_ R

Z=ZZ3} Rosmarinic acid

Y

AT HPLC £417 7hol A

B

LLxds

gy = (

B

Y Rosmarinic acid’}

22

MR}
A

3

B ATETNA R

Le]
o
il

T
oV
o

=
=

Rosmarinic acid

(138 63).

o
1=

UHER

0.083mg/g

ey |

(Rosmarinic acid E2l) =
Wl 8 2% :0.113mg/g

L

e §
e

|

Rosmarinic acid BT &
AT 24.63 Area 11158(1000ppm)

RT 24.67 Area 10.474

25| Z2| Rosmarinic acid

9

o W

i

]

& ) Rosmarinic acid ¥4 2
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S
Rosmarinic acid BER l k-

. RT 24.63 Area 11158(1000ppm) {Rosmarinic acid E2l) =
U = % -0.083mg/g i

5 2% 29| Agsmarinic acid \\

RT 24.70 Area 8.127

1 e - a . g HaEE wkE E=3 RE ¥ %00 e !
e I_E'f*[.'lrl:'_, s !..!iE_HE. 2 El|_' Tli| FL.IfEﬁl ;|'_"'l|_|:._|f FL I I'r: .;.h |
' ) 1) = u 13 X i -
a3 66. 2% =& U Rosmarinic acid ¥4 23}
8. FH3Z HAE &A9 AF=EEA Rutin &4
- 2 d73212 HPLC &4 474 94 =& Rutin 2FF 4 T =3
At Hlaste] 2EE] FEE ©E 24 I8 =8I A Rutin 3¢ I3 E
A & AL o5 AFsst Ay, =dH] FEFELS Ruting 1.017mg/g ==
et v A2FE UER S (O 64)
- 2 d7%x& HPLC #4247 ¢} Zo] ¥ FZFE3 Rutin £5F 4 2=
Aol HlwEte] R FEE OE B gfz(EzbA)o) A Rutin Y 132 <
4 T AAS B dT7AAAA @” == W Rutine] " HAE HIJoH o]&
A%ee A3, 98 FEFELS Ruting 0.537mg/lg 52 #stn Jde 232 U
EldS (29 65)
- Ao R 29H FE2EY WX FEE EF Ruting FHFstal JoeEg AxE
42 HYatd 4
g I‘
"l mznmm ?ﬂ%ﬁ?ﬂ‘lmﬂﬂpm} ‘\ ! (Rutin ‘?L'JIP [
! - . . _ ZEH B 'ﬂ!_f :1.017mg/g l.. =
i | ZG 5 Rutin |
"'; RT 20.850 Area 8.67 |' i
- - ] Sreed s BT LIPS 2 BE =
= ;l E . 1 g% ER EE e EE'.‘ 13 3 ES |
t e e L e T ) L L R B | L Bl L B o L i
[ ] " » = n L] 5 ';h.
a9 67. 294 FEE Y Rutin 84 23}
i) Iw
= ern,gounf::i;‘u?ffnumn mj | {Rutingi??} =
I Pe T T4 S HE 0.537ma/g [
3o e 52| Rutin
3 RT 20.833 Area 4.836 g

W Rutin &4 Ax



=
AaFstel Ay, 2EH] FEFELS Caffeic acids

d IF3ZE AT F UUS. °lE

0.159mg/lg =2 FH3ta Jde 23S YeEldS (2Y 66).

2 d7%1& HPLC &4 ZA Ao A "W FE&534 Caffeic acid EFF 4 I1d=
(B9} Hlnste] WA FE2E OG5 B4 T8 (gl A Caffeic acid Y
HAE T F AU B dFAFA @¥ F=5 W Caffeic acido] v =F
= o olE AFsie A, AR FEE2 Caffeic acids 0.10lmg/g ==
gt e AI4E JERlS (IF 67).

- Az ow IUnH FEEI Wy FEE 2T Caffeic acidE v|%F {3l o
28 AREHARE HGsr] ES
.|
L%
Caffeic acid EEF [ ' (Caffeic acid E21) |
RT 14.217 A 192311000
217 Arew {1000ppm) S 4 = T2 0.101mg/g
oo
Y% &9 Caffeic acid 3
RT 14.417 Arsa 16.79¢ ]
SATE W M . r:\&-.: En ERAR RA AT RNGE MARMEES W § T o®
eus s sxy 5, B3 EEM ks c1ge mpoofema seemen 2 8 o
PR |-.'}'r—“i!\'.T|'= L R e !
5 ih i3 E s ® 5 |
1Y 69. A FEE ) Caffeic acid ¥4 A3}
L ad
. o Z§H
Caffeic acid B58 ‘ (Caffeic acid E2I) =
RT 14.217 Area 19231(1000ppm) ) —EH & 8% :0.159mg/g b
ZGH| F2| Caffeic acid o i
RT 14.35 Area 32.210 ==
3 Prom pmrearooy e
e TP L. Sl B ¥ o P o R 1 -l
L ; - s LT = : i

Bl 2
9|L
s

ZgH FEE o= B4 gz (Bl A
Chlorogenic acid 9 I 32E AT F JAS. o1& AFslst 2

-2 Chlorogenic acidE 1.493mg/g v =2 HF3ly = 2FHE

68).
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vl

Iy

ZFZ=%E3 Chlorogenic acid ¥#&F% 4 19
I (geka)e}l vlwste AR FE2E W B4 Tz (#31A)o A Chlorogenic
2o

acid 3¢ 7325 FAT = AU TAZNA "R FZFE U Chlorogenic
acid7} v=F HAE Fdlorn olE AFsis dx, d% FFE-2 Chlorogenic acids
0.256mglg =2 FF3sla Je A4S YeliS (I 69

AEHo 2 29 FE57 Y% FFE EF Chlorogenic acidg vl &-F3tx
RorF AZELZ HF3A g

o | 2g)
Chlarogenic acid EE& L (Chloregenic acid ol =
RT 13.467 Area l?ld?iﬂﬂﬂppm} . Eiul E, ﬁ-? :1 -493"191""9 =
S N
£ 5| F2| Chlorogenic acid " {
RT 13.067 Area 214.288 s
S Sl oo & s w ¢ o :
- L - —— - s LS BT { rt o I
5 [+ ~ ;’- ] ' ":
a9 71 294 F=&E& U Chlorogenic acid ¥4 A3}
IR
Chlorogenic acid BES . . aly lm
RT 13.467 Area 17143(B00ppm} {chlimg"”" acid 82)
S U4 3 2% .0.256mg/g |
L]
U &2 Chiorogenic acid . E
RT 13.383 Area 3B8.959
L= . - . = =g ]
L B 2 i 5 EX [ 3.
= - = =k } 5
Y 72, 4R
11. 3123 AAE 249 ARELDTA Hyperoside S|
- B n 3L

AATN A 2EH
(gt e} vlnste] 2EY] FE2E 95 24 J9x (S
d FIE AT F U olE AFss A3, 29H] FFELS HyperosideE
1.005mg/g #=2 HH3t e 2HE YeEE S (2™ 70)

] &3 Hyperoside £FF £ 1=
)oll 4] Hyperoside &

2 A7 HPLC 4274 LR F=ZFE3 Hyperoside EFF w4 I

(E7tA) e} vlwEte] WX FE2E o5 B4 T2 (k) A Hyperoside &Y
32 AT = AL B AFAFA wWB F=E U Hyperosider} U]E‘E 7
= Hdoem o= g &2 HyperosideE 2.317mglg &
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TN
(Hyperoside Egl)
2% 5 T 1.005mg/g |

Hyperoside BE & |
RT 19.783 Area 21677({1000ppm)

Y| 59 Hyperoside i
AT 19,833 Area 224.774 Ly 2
= o - ::i:'-:!ie'_-zzn-:r' ::-‘-5.--::-¢4: EEE ¥ ITEE ¥ 5 FATEER PRI @ b
_ g &8 2, [IAg = T : B3, Ehd --i%':'.-.f—l—_f' H Ft:'_! ¥ !:‘-}Ei',;r’::.-‘, ﬁ—ﬁrl;&‘ ;'. 4 "-?.;'.,:'.::.-‘5 fu_: I; t
3 i & % _'_
a9 73. +2¥] FEE&E Y Hyperoside ¥4 23}
sl
Hyperoside BT & BLoa ‘ 'Hu‘!:.‘
RT 19.783 Area 21677(1000ppm) | 2 (Hyperoside &) |
I. YH B FY: 2.317mg/g
'H’# ﬁ‘éﬂ.jﬁ'pﬂmside I T8
RT 19832 Ame 517.699 :
A ' ' - Lo %
; il i -=_ -3 2 3|- B saiisameiog [
S A el i el AR S iERT R A AR RaAe B ol A AlEEEESERA
= - ot b e prpppenp e e e T T T T T T
[+ a Il 'III ~
Tew [
a9 74. X FZE U Hyperside ¥4 23}
12. 3103 HAAE LA AEEHZA Vitexin 4]
- 2 A% HPLC #4247 oA #9H] ==& Vitexin F5F 4 J82 (9
dA)e} Hlwste] #EH] FEE OG5 B4 Iz () A Vitexin Y H 2
g 1T & fdleng EHEE A48 JEds (38 72).

=¥ Vitexin £EF 4 2= (=

el Hlwete] IR FEE W5 A Oz (B4 Vitexin Y HIAE

o A= B ATFAFA L@¥ =& U Vitexine] A= HASH o]&
AEFslety il o, Peak EE|7F H A &oF BFLS kA X (2™ 73).

Vitexine] AZEH A FYAT X FEE-2 Vitexing
=& 2] Vitexin peak®} Vitexin %53 UVspectrum Ij
itexino] B# FE=] A% FHE A= BT

kA ZEH] FEE
o)

o
o
ol
o
k]
¥
|7 K
b
e
i)
£ >
o T

u
&
o
\]
o
<
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Vitewin BT 8
RT 14.017 Area 7380(500ppm) |
- |

zay |
(Vitexin Zg) =
THH B Y 8588

| s 3, 2= EA LI 8, aime , 33
. "3 = " - 2 “'.':
19 75 £9¥] FEE U] Vitexin ¥4 23}
W - w,&xhl
: TS (Vitexin &) |
exin ” o F
| ‘ RT 14.017 Area ?3:0{5memj ‘ UM B Y : Peak 27 UE
§ o W E2| vitexin 2
T Poak =27t §E . %
- == Bz = gm W 5 AUAR RA R n RE L
= 5 RZ G ER R E RRRE § § 53
& 4 i AE |'|' f: 1 T T f:IW:I Iz 1 ‘ii
i B 5 Y o e =
a9 76 2 F=FE U] Vitexin 24 A3
Eeessssseeas LUESE
\ I e
pe )
i v
a9y 77 ¥ F2E U Vitexin peak®} Vitexin 3% UV spectrum
Hl L 2
¥ 25 g, U4 AREd FRPEe] AEUWE R0k
T
AEAT 2E
Compound (mg/g)
e A zge | 0%
:ﬂ.r/hj] :ﬂ.lﬂ»]ﬂ]
1 | Rosmarinic acid ) 0.113mgfg | 0.083mg/g 27}
Aol W G | Dol m P
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HEZAR a4
Compound ™ (mg/g)
=] K =) o 4
T -
(ZZH]9 1.0 (22 1.0
mg/g PIRke] B | mg/g mRke]
Fog iy | vFo=E T
of AZAHEL | Ho] ARAAE
2 HIstA & | 28 B§HESHA
=) )
2l = 9l
=
(22 1.0
. Ao w9 | mg/g "Rk "
Rutin o ere s W 1.017mg/g | 0.537mg/g | &7}
Hol AxAE
° & E'FstA]
%)
2] 2]
Ao wgF g | WRo mF
T i
(ZZH]9 1.0 (22 1.0
Caffeic acid mg/g "% v | mg/g vvke] | 0.159mg/g | 0.101mg/g | E7}
Fog iy | vFo=E T
of AZAHEL | Ho] ARAAE
2 H3stA & | 22 BEEHA
=) ga)
o) A5
(F&e) 1.0
mg/g "] Tte]
_ AR QS | mFo = $HF | 1.493mg/g | 0.256mg/g | 27}
Ho] AZAHE
° & EFstA]
%)
Hyperoside e Q)= o] 1S | 1.005mg/g | 2.317mglg | E7}
Aol A A& vk
- BHE ZgHloA B | EAZ | Peak®d | 7%
= 7} Q= o
a4 A g7}
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g+
HE4d a4
Compound ™ (mg/g)
=] Ik ru= eIk
=) 2Ly
Aol wgk 3 | R m
r o
(ZZle 1.0 (d&e) 1.0 0.0594me/ | 0.0411me
.0594m .0411m
Vanillin mg/g vIRke] ®] | mg/g w|FHe & & 7}
oz ghaE | vwem wg | ° §
of AFZAHELL | Hol ARAAE
2 B9 & | o= BYSHA
=) %)
Ursolic acid =7}
Oleanolic acid E7}
34, A% AQE 2o 9 U 23 B3R AYN F%
A FA M = (DPDL cells) WieF 2 S4 H7} 7|& &9
- B A7Ae cAzErpel 2’ oA X FAhHZQ] DPDL cellsE F3hed A Zuj o3
Aol FB=ZA]7)ar,  penicillin, streptomycin @ 2 amphotericin-B7}  &/F2 1%

antibacterial-antifungal solution®} 10% FBSE X 7}st PDLE HIA| 2 3}, AlxEe]
Fejol wet 2-3Y AR wigd S wEke FHA SATZEA vjgste] Al

AbES RS Al WY Al S5 95%, 25 37CE FASHAA 5% o]4tstea

E 233 7] 24 g

- HAAE A0 s xFAUMEAA L =4 AH =
A =] DNA €4, Lipid peroxidation, ¥
pro-inflammatory cytokine 2 <& E3sto 237 £4& op7|ste Aoz 4y
JE AL FFQA FatstgAE 50, 100, 200, 400, 600, 800, 1000 uM &

B2 A F, WSTE |83 EZ-CYTOXE Ball AFAAZ] AzAEY
BAFo2A 54 A BUIM AEAEH Vo] 2 5 Qe Hadsteae
FTEE AT

- AFAUAZE BB L Te) FEel o|Este] MEAEHe] YW Pade
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55 6 h DPDL cell viability

100

control 50 1000
H,0, dosnge{pM)

Cell viability(% of control)

_‘_—]_17—2:' .E-:_EHE:] I A} A ]- ?3"
® °i]zo i 2ol 1‘? IEF Sy 79 sew sestes A9 6a0
ST %, AFAnAEe] Y=Y st
Ang debgon, b Aol AU BEY ML FEE AZHE
o] ¢F 50%FEE UEE AR Hol& 300 uMeE ZAAE (¥ 78-78).

28 12 h DPDL cell viability - 24 h DPDL cell viability
g 2
£ 100 < 100 -
= =
S 3
w— 80 - t 80 -
S =
S 60 - E\i 60
Z 40 240 -
2 2
=20 - > 20
@ =
~ 0 O o :
control 50 100 200 400 600 800 1000 control 50 100 200 400 600 800 1000
H,0, dosage(pM) H,0, dosage(pM)

19 80. = FAstea Ay 1243 Y 8l v IAqbstara AP 24430 F
T, AFAhA 2] A= W3} AFAH o] AEH A3}

N

A &7]ME SHED cells) i 2 A8 Fo & &% B}

- B A7Ke AEute]l 2 oA X 7M1 2] SHED cellsE F4ste] Al Zuf 4
Aol B2FA]Z)a1,  penicillin,  streptomycin @ 2 amphotericin-B7} /¥ 1%
antibacterial-antifungal solution¥} 10% FBSE % 7}3F DPSCS wiA & s}, AME9
Jejol] wet 2-3Y Aoz wjdS wEs] FHA SAUZA wjksie] A
AR AE BlY Al FE= 5%, 255 37TCE FASHAA 5% olitstea
S 233 F7] 2dlA g

- HAE AAEA ZEHY 28 FEE dE 5%
Z7|M e 10, 20, 50, 100, 200, 400 ug/mle] T3t T LEH|+UX FE&

A2 skaL 6A17F, 12413F, 24413kel M AE2F4 A3E A5
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Cell proliferation(% of control)

= Ay
e}

|
i)
o
(e off

ox H
o rlr

>

—
)
>
N
=2

>~

% 6AZEl NS N5 EANHME A

k

© PAR zwd vlaste A4 79
WA= ks (2" 79). 28y ZEH+E8 55 Ay +
=7 Ao vlaste] AE Z2lo] UEGD, 24X 7oA = 2w
7127} SA9 A3E BYS (O

d 79-82). 200 ug/mle] ZEH+ER FE=o AHAe W AZ7F 7P Bol 4
HALL, T o]d<l 400 ug/mloll A= thzTtoll HlaiA Al F2o] S7Fskxl A
=

200 ug/mls A2 T BHthe F2
TAHRE T3 IAE 2A] Z2v+Ex

6 h SHED cell proliferation

140 = 160 -
120 - HEUE
100 - T 120
-
80 | 2 100 -
60 - J £ 8
£ 60 -
40 - <
E 40 4
20 e 20 A
0 - T T 3 0
control 10 20 50 100 200 400
Concentration of Ligularia& Triticum (pg/me)
09 82 FEW FEE A 647 T, 29
A 27X SHE WS
T 180
§ 160 -
= 140 -
=]
2 120
E 100
&
E 80
2 60
E 40
= 20
g 0
a9

3. A E7IAZ HAE &4 A & 5%
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12 h SHED cell proliferation

i I
50 100 200 400

control 10 20

Concentration of Ligularia& Triticum (ug/me)

83. =4 F== Ad 12A %,
=

A7 E7IAE SHE WU

24 h SHED cell proliferation

20 50 100

conirol 10 200 400

Concentration of Ligularia& Triticum (ug/me@)
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DFDL

H.O,

Con H,0O. =22 .2

Akt - e
Bcl-xL

Bel-xLL —— — - —

Wimentin

P-actin

- 2 AFe 2ot 3R] FE HEYE Ao A AFAGNA ZAE71H
< st AAANA E7MEY SAIE FIA 2AANES FH3e AHE
FRASAS. ol E71ME T2 A 01‘5 2871 S BelA BAEE A &
A3t st thaFg Exz whuld drd S 315t oo Akte] wdo] 2
vl e} d8 FESEFAES A A tiza 9 AAsars AT el @A 5
F7heke AL A9 S. =3 Erk o #dx FAZoE {oiA Fgow
A E7IMEY FAdd 4TS A= AoE FRIFA S

4, JR 9 2o gig M E JA AT =4}

- AZ5AT dEAZ A4 dAeS A9 e A HHeE s dx g 2
9] FEE52 20, 40, 60, 80 2 100 xg/mle]l T/ HEE 3Astar A EZu)
AE)e W, 2gd 9 ERES FEES AEEA e i%ﬂ Hls] 25 100%
o) M AEES BEFom (¥ 84), o] &+ 10, 20, 40 % 80 wgmle] F=&
Agste] FEAE P4 dATES AHE 28-S %FL]?SP T 10 20w g/mlol A
frostAl st AME FAo] AAFHALH, 40 pg/ml o]} FEAAE % 7
25 HolA ¢ IgH I Rz 1o %;%“% ﬂﬁlﬂ 2 10 pg/mlel
M FostAl FEAIE PAgo] JAEHASY, 20 pg/ml °]Fe sxolAE F9
3 AaE Holx ¢ (17 85H)

-5 2 o " B3 849 4 dAITE 99 22 AY WHeE g3k
U gl 2gn] FE2E2 20 2 80 wxg/mle] =7F HEE F4star Al Eb| ko
423 RANKLS Hg& w9 Afde sz vuste &5 749 A4
o] dA3] FUIetE . B, =9H & I EFES M FolA 80 pg/mle] T
EOM 7}z 19%, 18%, 28 %= RANKLS g8k o l Hl& gZAE) 93 FA
He F7 7 Aol ZAsAS (I8 86). MMP-29] &4 3 MMP-99] &4
zymography 2 2+¢lsk RANKLS A 2]3}ar v o3t %“é\ﬂ&%gl Afole A=
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23} 1]

MMP-9 &4 9] W& FE351A

Cell waltnlity 5 of control

W3] MMP-29] 243} MMP-99)
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Cell viabiliny (% of contnol)

[=5] a 0 80 20 0 20 BQ
s

RAMNEL R ng/mmd & SRR {ugiml)
9 90, FEE m 7 g Zi) a4
(MMP-2, MMP-9)¢] &4 Al H7} 23

5. 44 2 mddof] gist X 3 LPS XA 95 Aol BRI #H] Al AL
- Porphyromonas gingivalisell A €2 A&t (ipopolysaccharide, LPS)= A-=#

-2 A A ZQ]D RAW264.7 Aol =® Bl 2gn|o] NEz=4de st
TNF-¢ 9 55 g FE2E52 20, 40, 60, 80 2 100 xg/mle =7} F==
M. E2 g9H 2 EFES FEES AdsiA @2 Tl HE BF
100% ©1’d A BEE= ° % 20, 40 ¥ 80 pg/mle] ¥=E A& st
TNF-¢ o =5 &Adg 43 W2 oo i3 sdstA A3

4~

e

=

aL
Ty
=
L

W, ggul @ 0 ERE 20 gl s TNF-o o Aol fel4 sl S7he
GOk, 40, 80 pgimlolHE fo4e glou Basts 2 BY (1Y 89).

1200

THF-a (pg/mli

o
L= L=
o

- : : g 1w . .
B E0D ol a | .
B T 600
&
. 100
. . M
oM B 3 40 B BO 100 20 40 ED ED DO A0 40 &0 B0 I0d can o 20 ap L o & BE 20 a6 =]

; ; o e DT LIt S B TR
e = | L s he— b 1 = R
P gimpia S LPE (1 walnl) + 5 F8 {pefid)

& Ayaae < 0000 vercin Cosond
" Paplug < 00§ " Pealue « G0 yerus LPS-trewted RAW 7647 colle

a9 91 A5+ el LPSE A 2ld RAW264.7 A M ZA A FE2=9 MEFAH Hrt 29 4

TNF-alpha A A5 H7F 23

= = }— =

2o FAERRY 22AZE Bestel WYstn, 2zte $2EE 1 305 10
20, 40, 3 80 ugimlel BEF NS MU Y PHe Ao PEH FY
S AT (2Y 89). AZZHo] i FE9 20 2 80 wgmlE Aol B
ﬁ}% FESAS. ES F LA 2220 (0 gD WE-F A2

Z F4o L

E]o}jl 140‘ Sl HH“*GP Alizarin red S @< F3H %L% _;azj% 913}
o] ATFslr] 938l 10% cetylpyridinium chlorideE % 1)

ELISA gJt7]& ol&3 570nmelA 3 =5 AT (2d 90). =SAxe] =FA
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2121221 alkaline phosphatase (ALP)®] A4S &Rlstaizt 12-4 S o] Eo
5X1049] w9~ ZZMITE BF5ta, 283 G5 A AEZ EA0] 9= %
o] FZES APt 7¢ ok vk T ALP activity kitE 71X SFAHEE F
At R= (7L" 9.
T 5 10 20 40 BO 5 10 2040 RO 10 20 &0 8
e AW H| e T R
a9 92, vpex ZIZAEAN FEEY AEZ 54 FU}

ZE!

:
&
<

T DA

' —
on 0 W Bl a0 ai Pl 0
2y |:'-:'"1| - Rl ol |
esteablast Induction medium + £ 88 (ug/nf)

¥ Pyalue « 0001 wenas comimal

* Pagles < 0L 7 Pashe « 000, 2 Paslues Q00T venes oddschilnd indoction medumn-resied rsily
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(=1

ALP activity {nmolfmin/mg)

(=1

ostenblast induction medium + =S5 (m/nf}

B Mgl = 88011 et Lol
* Pl + 0030 wern ouechlad indection mediom-eebed ol

I8 94, up§s ZZANZANA FEE

ALP B4 = A3

- W, man O ERERS AUW F2E SR AZEHS molx ggton
ATAZ YA §3 4EA0L ANA U U U4 Fg 2 2 29
o AEg 7oA 80 wg/mle] sENA 22 19%, 18%, 28 %= RANKLE A g
& ol ws) ABAZS 7 Fsh Yol Aot MMP-2 D MMP-9 B
He ahA eeks

Ll

TRAF pasitive cells

200 '
1% ! . '
100
L]
o
con O L0 20 40 &0 10 20 &0 A0 10 20 40 BO
e S| L

RAMKL 5D ngi/ml « 88 Lgiml)

# Puallup « 000L ver s conbred
= #2308 verius AMKL treied ool
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" P area
100
£ &
a
B
FAMEKL & Rlail i &0
b
n 40
i
Far)
L -kl ﬂ“i =
RAMKLSD ngiml = T&EF (pa/mil
¥ p-salye < 001 verin conbrol
*pevalie o 005 " povalie = 001 venus BRANTL-Bisalad BMM
S 2~(S 2~ u
FrET 2 894 A%

pru MR-
mectiv WL -5
o M-
acEve MMP -2
oan (<) i) e 20 i1 20 BO
- b L Y- ZHY

AAMEL 5D rgi/ml = T & Qsatml)

O™ 97 == w r)d g Fa a4MMP-2,
MMP-9)2] &4 Al

- A=Al gle 5% 20 E 80 pgmlE At ZEHAFAEZANA ALP 24
< AT A9 o] FUHEHA e

o G% gl g o] X fE LPSe o)d AF AolETIR] 1] AAlT ZAL

- Porphyromonas gingivalisell A €& A&t/ (ipopolysaccharide, LPS)Z A-=4
Az A A E] RAW264.7 MZoA L4 g F2dHo] MEFRAHS Felstn
TNF-¢ o] =& 13 2, 29 2 1 335 20 pgmlolA= TNF-«o 9

Aol S7retd o, 40, 80 ug/mldlA= Hashes AEFS B
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Celll wrability (% of control]

THF-a (pg/ml
&

L=
<]

1000 N “
0 800 o ,
4
|:| .
can o 20 ac ) 2 =1 BO 20 40 81
.

o Gy &
e SR -

P gingivalsLPS (1 pail) + 5 28 (pefad)

& Ayylae < 0000 Verci e
" Pymlee < DO% " Pomiue 2« Q00 werue LPS-Srowied RALY

a9 98. X 8 LPSE A2k RAW264.7 tiA M oA FE2E] AX54

& LPS2 f=8 AFd5 i 22w 24

2 TNF-o A4 JAs

_i'_
AFABe  AowHel  BrwE  AHAHE
Z A

lipopolysaccharide (LPS)ell <j&f x5

z=3 Jol & |
gholth. X2 X Z2Abolo] A FFIHE AHAStE AW AFEZAA XFAHA =
(Human Periodontal ligament cells)ell LPSoll 23 M| AlEHS fE3ste] 2dn] d

AxZE0 AF BRI aHE st

(1) Cell culture

%) Q1 t) Al = (Periodontal Ligament Cell, PDL cel)& Cell Engineering For Origin
(CEFOTM,  Seoul, Korea)ellA — Fmwetow,  100U/ml  penicillin-100ug/ml
streptomycin (CEFOgroTM, Seoul, Korea)e] 33® Human Periodontal Ligament
Cell Growth Medium (CEFOgroTM, Seoul, Korea)Z wjfjo = Al&3le] 37C, 5%
CO2Incubatorol A vttt 29 7HA o= vkl S wA|siF1 90%7F A Al
Aol Al migs Pt om 2 AP = 4-6A4t vt A2 E AHEsIAT

LPSE DMSOe°l ¢l & 24X 3+5¢ A2 B2 %59 LPS (0.1, 0.5, 1, 10, 100 4
M< 147}0}04 A% T2 ZAASAUT DMSOY HF 5=+ 01 % (v [ v) 1
o)tk =g dRe] 945 A AxE A7) 9s PDL MEZE F A °
z=, LPS (1 uM) A 2 2EH] A =5 (50 =+ 100 pg/ml) + LPS (1 u
M g #o2 YAt

(2) Cell viability

A FJANWAEZE 96well plateo] 0.8 X 103cell/well2 #F3t3L 244 3F & v g &
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AAst TEu|ERF=5 = LPS(Sigma-Aldrich Co., St. Louis, MO, USA) 7} 5=
HZ AP E WSS AHEste MEZAE EZ-Cytox Cell viability assay kit(Daeil
Lab Service Co., Seoul, Korea)®2 I3t th. 244135t 5= 2 LPS7 A 2d
ko] 10%0l 3siE3t= EZ-CytoxE Z+ wello] 2A17F&E<9F A &g & Infinite
M200 PRO NanoQuant microplate reader (TECAN, Zurich, Switzerland)Z A}-&3}<]
450nmol A FFEE SAHSIATH

(3) Western blot analysis

- ZF X FAAIE (PDL celD= 100mm dishell 1 X 106cell2 #-F3Fe] 2441759t
37C, 5% CO2 wjF71olA FHstAZl & LPS (1 pg/mhe} 22vd®/F=2E (50 4
g/ml, 100 zg/mD<e A 2stAdtt. 24413t 3 wjFH & A AsIaL PBSE A& k3t
Az o @Ede 1 mM PMSF (phenylmethylsulfonylfluoride), 1% protease inhibitor
cocktail, NP40 Cell Lysis Buffer (Invitrogen, Grand Island, NY)Z A}&3te] R3] &
13000rpmo.& 4TC ol A 5&&<t YAl Eesdth 45dE £a8g $ PlerceM BCA
Protein Assay Kit (Invitrogen)& Ab&3ste] ©@elza AH=F st 304ge @idS
BoltT™M 4-12% Bis-Tris Plus Gels< A3t 71953 & A 7]& 9] nitrocellulose
membrane?! 74 iBlot® Transfer Stack (Invitrogen) ol iBlot® Gel Transfer
Device (Invitrogen) & Ah83te] o] &3ttt Z42Fe] membrane 5% skim mik &
AFg38te] 1A 7EEQF AFLo) A blockingstal, 0.1% TBST buffer (TBS in 0.1%
tween20)2 33] washingstHth. YA COX-2(1:1000, abcam), NF- x B(1:1000,
Cell signaling), c-FOS(1:000, SantaCruz), Akt(1:1000, abcam), p-Akt(1:1000, abcam),
pERK (1:1000, Cell signaling), ERK (1:1000, Cell signaling), pSTAT1 (1:1000,
SantaCruz), PPAR y (1:1000, Cell signaling), BDNF(1:1000, abcam) A2 % 4C %
oA A wkgskTh o]A&A|= HRP-conjugated 1gG(1:10000 dilution)E A&
st AeoA  1AZFESE WSS Y. 3% washing ¥ wlE @ ke
SuperSignal® West Pico Chemiluminescent Substrate (Thermo Fisher Scientific,
Waltham, MA, USA) AF&-3te] 21353 T}

(4) A3

=i - s
I o L= = By -
= a = o o =

Cell Proliferation(%of contral)
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B PAE GBS Fopur] 9shel
(25, 50, 100 u«
QAT 24N

i
il
Q
ol
(e
t

= g/mlel A= 113.92%, 100 xg/mlol A&
106. 98%4 3% Jgol gl Hth WR FEE (M) 50 ug/mlOﬂH% 114.48%, 100
g/mlel e 103.02%2) AAEo] 2}l sHPgen EF2ZE (GM 25 50, 1004

gimlol A= Z+2t 112.56%, 119.26%, 127.40%2] AAES A 4 dgrh =3 o
= FESERTD ESRFEEAAM O 52 AFES VIS A T 5 ATk

?5: !

5 80 p

E 80

E 20

=

contrel 0.1 0.5 1 10 100

k,f-’,‘j{pM}

138 100. =5 LPS g &
A FAA 2] A& A

H

LPSe] A=l o]Fk A FAthA L] AEES Flstr] At =2 APt
EZ-cytox® AZAES&S Fstdt. 1 A% LPSE 0.1, 0.5, 1, 10, 100  M=E 24
AZE AEletle o LPSe] F=7F S7kekel whet 0.1 uMoll A 94.28%, 0.5 xMellA
80.48%, 1 uMelAl 57.02%, 10 xMollA 31.35% 100 xMeolA 38.16% = Axe] A&
o] Zashe As AT 7 AT 2443 57.02%] A Eo] YEEES Hol= 1
uMe A4 45 s5= dAsto dds JYPsATh
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[ with LPS 1uM
100 ¢ -;"

ey

s

o

Cell viability[% of control)
]

S a2 e 0P
& T Guamh M go/mD oM gugsmD
I3 101. LPSE A Bl3gt

AFJARA ZA AN FE2=2 AEFA

selats] 9lako]
229 wruz

L

Qd A= Ay LPS ©@= 13101]*1: 57.02%2] AMEE
9= 222 A2 50 xg/mlolAE 96.70%, 100 4g/ml o A=

< HQl Wi, E—%‘ﬂ
91.56%, V¥ ©= F=E Ao 50 xg/mlol A= 94.58%, 100 x g/mlol| A= 88.07%<
Az AEES FAD & Aok 22H] 28 TFF=E 50 wg/mlol A= 94.72%,

lOOug/mloﬂ Ae 104.60%S ME HEES &

¥ 4 gdgon oF Fitel =g

sl
U 280 LIS o YEomVE ALE 2IUE FA T S YA 29
UEREENT ERFERIA O 5o BIANE FS FA T 5 Ak
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PDL cell Cox-2 NFkB c-FOS

CON LPS GM50 GM100 18

o 14
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NF-kB S e s 65kDa
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o o 9
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25 12 12

1
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0
CON LPS GM50 GM100 CON LPS GM50 GM100 CON LPS GM50 GM100

a9 102. LPS ¥ F=E g & Bxd gz 4y ofA

Fold Change
© b - b =
Fold Change
P
Fold Change

- LPSE2 =8 AFAuAzAA =gH] I8 FEE A7t COX-2, NF-«B,
c-FOS @ Akt, ERK, p-STAT, PPAR y, BDNF¢] ©t@z wgo n)z= GaFs =3
st COX-2 e Adwell Hls) LPS A glwtollAl of Lewl S7hetsion, &
g U 2E2E AT 50 wg/miolAE 1.38] 100 g/mlo A= 0.6W1¢ RS &9l
& F ART LPSE =% COX-2 vz ykrgo] en] 4% &5 g9
o Feoldozm TAaE HS FASYUTE NF-xB GA| AGiko| vls| LPS A2+
oA 1.64) %7%‘}%{2 T GR” Aol 129 0.891 = LPS A 23t

g+ 4 9oth c-FOS¢ vzl ubd o AAT 3 v mslhe]
LPS %%EHLOHH 25HH, =28 A& At 50 xg/mloll A 28] 100 1 g/miol A4 1.1n)
2 TP ATE p-Akt / AktE ERIgH A¥ FATH vlaste] LPS A g2 1.44)
S7F sk, 2EH @ AT F 50ug/m1°11A1{— 2.2917% Z7vskaich. ®EA LPS
A vwste] 2gH 98 Al F 100 xg/mlol 1288 7243 AL gel
& 4 A%t pERK / ERK & &1s Ax} A} vlaste] LPS Aol A e
Len), gn] AR AT SOug/mloﬂ/H“ 149, 100 zg/mlel A& 0.98) ¢ A
sttt p-STAT #d =3 LPSE A s @.14) Hoh 2gH 4% F5&
A 50 xg/ml (0.5480). 100 2 g/ml (0.53uM)oll A 43S <lsith. PPAR y 9
T LPS Aol A+ 0.450), 22y A8 =Z2E Xl 50 zg/mlollA 0.744]
100 xg/mlel A 16w 2 F7tsle AES gl AlZ AE 32 d3ugo] T8
3 oS 3l= COX-2, NF- xB, ¢c-FOS, p-STATY] & o] LPSE A g3 3} H
wate] 2En] R 25 Ao fFoHo® Zasta, ERKe 1437 1

¢

Ir

i
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o},

A4 A 8l Ade AT ARTPERIAE 240 A A

(1) Saliva

Saliva collecting tube& AF&3}<] collecting tubet2] Ei‘ri(Absorben Swab)< ]
FYZ chewingdle] ZF83] salivas E-2t}h Salivazt F83] 48 AA(E3E)
E Inner tubeo] ¥& F F3ld FA -70Co] RFsATh AF Z collecting
tube & 10000xg§ SE YA EZ st Outer tubeol salivarl Eo|=5 3slar 7ZF A3
HE MlE 27 st 43S Pt

A ZAe] T2 EZo uwal Human Lactoferrin ELISA Kit, Human MATRIX
METALLOPROTEINASE-8 ELISA Kit (BioVendor, Modrice, Czech Republic), Human
Cystatin C Immunoassay, Human Myeloperoxidase Immunoassay, Human MMP-9
(tota) Immunoassay (R & D Systems, Minneapolis, MN)E A}£-3}o] salivaol A]
lactoferrin, MMP-8, Cystatin C, MPO, MMP-9& ZA3}¥th. 7+ kite]l 9] Salivas
ZkZy 100000, 5uf, 208), 1008], 1008] 2 3]Asle] APl AMES st Inbd o
= Antibody”} Z® ¥ Microtiter Strip plate o] 100 pl % EF3}a 204 147
ok vk A7l 3 A3 Th Detection antibodyS welld 100 ul & @i AbL-o
A 1A WEESEATE THA /H] # 3 Streptavidin-HRP ConjugateE welld 100
WA By g 308 WXg & 43 AAHES 3T Substrate SolutionS well
100 W ¥ AL 108 X3 & npx]uro 2 stop solutionS 10 ul 2 ¥
of WS FTAAZIL FFEE Infinite M200 PRO NanoQuant microplate reader
(TECAN, Zurich, Switzerland)oll 4 450 nm (XA 332 630 nmZ AAH)E =43}

At

() Xed7

X &dFH e Perio paper stripe A&l AHT Yo XHE AA F 2FE
Y2 Imm A= Y3 30x~1E5¢ & & % tubeol paper stripS HojA A
AA7A 70T 9 Eﬂro}oiﬁ} Paper stripo.ZHE ASFFHE FE37] A8

PBSE 300 «1 AHgg & 4T oA 12417t ¥E-3 AlZHTE HE3 £ 3000xg= 5% ¢4

2o}
ol F AEAE Fusel 4B, Y ALATAL 20T RS 5
om YalF wrEe wser)

A zALe] 22 EFo| whg} Human ICTP ELISA Kit, Human CTSB ELISA Kit (Aviva
systems biology, San Diego, CA), Human platelet activating factor (PAF) ELISA kit
(BIOMATIK, Wilmington, USA), Cystatin C ELISA Kit (MyBioSource,San Diego, CA,
USA)E AFg3te] xjed+99 ICTP, CTSB, PAF, Cystatin C +&& =4 3lith
zk &< ICTP, CTSB, PAFel] HIEo|ZQl X3d vE&8 FA= vg AT

98



g},

micro plate wellel] 7} st AR £ Eol&l 54 Agd o S8 A
714 &AL welldl F7F sk ¥h-go &g A I E gl $ (15-30%) FTA
SNE Frlstar FFEE Infinite M200 PRO Nano Quant microplate reader
(TECAN, Zurich, Switzerland)o| A4 450 nm (2% 342 540 nm=z2 A= A3}
ATk AE #Fe BF JFAE AEEt AAEAT Al EFRIS] #FEL pg/mlE
w3

L)

A =E7| AT A Zan) AR Bl =7} ax

(1) Cell culture

X 2= 7| A *E(Stem Cells from Human Exfoliated Deciduous, SHED cell)& Cell
Engineering For Origin (CEFOTM, Seoul, Korea)olx ZFgwgkom, 100U/ml
penicillin-100ug/ml  streptomycin (CEFOgroT, Seoul, Korea)e] 33%+¥ Human
Permanent Teeth-derived Dental Pulp Stem Cell Growth Medium (CEFOgroTM,
Seoul, Korea)S ®jF o2 ALg3te] 370C, 5% CO2Incubatoroll A wi kst 2
tA 02 wjdHS wA|F 90%7F A AlH A we MY om B
AP E 4-6AH g NEZE AHESHAT

A 8 ZAEZ BIA7]7] 95t EE-f=ux]<l Human MSC Differentiation
Medium Adipogeneisis, Osteogenesis (CEFOgroTM, Seoul, Korea)E Al-&3}ch 2Y
Ao E WAE wAse #3E FEsA

(2) Cell viability

3

=71 A S 96well plateo] 0.5 x 103cell/well2 EF1 24417 F v &
AAS L 2Ev] AAFEZES TEEE A3t Az Z4FES EZ-Cytox Cell
viability assay kit(Daeil Lab Service Co., Seoul, Korea)Z #<lalict. 724759t
FZE Agsta wgFd Y 10%0 sldst= EZ-CytoxgE 7+ wellol] 241752 A 2
3t & Infinite M200 PRO NanoQuant microplate reader (TECAN, Zurich,
Switzerland)E AR&3te] 450nmell A 3 =5 SA A

Flow cytometry

=7 A E2E 100mm dishell 0.8 X 106cell2 53l 24A17F A3 &
< A3 Controlir +9#H] WX (GM) A=+, Adipogeneisis &3},
Adipogeneisis #38H+GM A 2], Osteogenesis+3}<, Osteogenesisw3} + GM A 2]
S 2 Yo wigsiath. E71ME g 2 375 gRlstr] st FAEZE
22 AT PBSEZ A& % cell dissociation bufferE Al&3ste] MEE &2l sho]
FACS buffer (PBS+ 2% FBS)E Ab&3ste] =33k 5 1500rpme.= 3 A4 &3t
Atk 23 wEo=w AFHI ZF 1a A BV421 Mouse Anti-Human CD73 (BD) ,
Anti-CD146 antibody - Phycoerythrin (abcam), Anti-CD105 antibody - FITC
(abcam) & 1A17H&<9F wHS-AFH T FACS bufferg AR&3te] 33] M3 3 CytoFLEX
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Gl prokbar sion) el sanral]
ot

(Beckman Coulter, Inc., Kraemer Blvd. USA)E A}-&3te] A 31HA T

(4) Az
6h e 12h > 24h
-
- L
i 5
, E
i £:
conrd 10 M e e 0B &0 .-:-.-rﬂl:-l 10 F = L L) & obnrd W wm ] L L
Lo entralion of GM pyan Concentration of GM il Conceniraion of GR (el
a9 103 FEE A" F AF E71MEe F4E HE
- 28H B FE2E0] EVIMAE AR vAE SFS Ldotiy] fske 2En 2
A FEES 5 F NS gEA At s 64 HYE e

o, 10, 20, 50, 100, 200pg/ml oA 22k 102.5%, 101.6%, 102.3%, 111.8%, 102.5% <.
2 A= AAE] vI=sAAT 12412 A A 136.3%, 134.9%, 146.5%, 148.6%,
138.5% 24417 A &A 132.7%, 136.1%, 143.1%, 146.8%, 134.1%= 2w ¥ FZ

=9 s=uEt Al JFEC TUHEE AT 5 AMTh
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Adi-Control Ost-GM Ost-Control GM Control

Adi-GM

Tubel Al Events Tubel : All Events Tubel : All Events Tubel : All Events

Q1-0UL262%) . Q1-UR(64.56%). - g ] F{60808%)
3 ' =7 P1(59.12%) R
x = =24 = ]
3 3 = 1 a2 1
2 5 2 . 8 ]
= |eittEosts Q1-LR(2.51%) 1 1
50 100 10% 10° 10° 107 107 107 10% 10% 107 10% 0% 10% 10% 0%
FSC-H x10% FITC-A FE-A FE450-4
Tubez : Al Events Tubez : Al Events Tubez : Al Events
@1-UL(2.69%) Q1-UR(76.02%) E g promnEsy |
3 1 F1(76.43%) =]
1 e | 1
T € = A =
Ss 5 s =
2% S S8 S g
=3 . 1 J
o |@rtiiissam Q1-LR(1.41%) 3 - -
T T 5 i i . i
50 100 10% 109 10° 107 107 10° 10% 108 10% 10% 10% 10 10% 10%
FSC-H (x10% FITC-A PE-# PB4S0-A
Tube3 : ANl Events Tube3 : All Events Tube3 : All Events = Tube3 : ANl Events
Q1-UL(1.22%) : 1 =] sy |
e s ] P1(81.63%) 4
] i ] ]
Zs] = == ]
== g R Sl
= S _1 g 7 &=
1 = ] | q 4
_ |artiaasns Q@1-LR(1.54%) -1 =] |
T T ¥
50 100 10% 107 108 107 102 108 10% 10% 10 102 10% 10% 10% 10%
FSG-H G10% FITC-A PE-A PB450-A
= Tubed : All Events Tubed : All Events Tubed : All Events Tubed : All Events
‘e = |et-uLn.ziwm 1 q = F1(82 06%)
- s 1 F1(83.06%) ]
1 4 1
e = A = 5 G
S s R 2=
@ e S = 384
Q1-LL(13.89%) Q1-LR(1.22%) ] A ]
= T T ) T T T 2 T =
50 100 10% 10° 10° 107 107 10% 10% 10% 100 107 10% 10% 10% 10%
FSC-H 10 FITC- FE-A PE450-A
= Tubes : All Events Tubes : All Events Tubes : All Events Tubes : All Events
e = |@t-uL.oTe e 4 b s ] F1(81.01%)
= i = | P1(83.329%) 1
| -1 1 —_— 1
=] = ] == =
Sty 2 Efa e
28 2 | S 38+
_ |etidsans Q1-LR(0.50%) ] = -]
50 100 10% 10 10° 107 107 10% 10% 10° 10° 107 10° 10% 10° 108
FEC-H tx10% FITC-A PE-A PEAS0-A
Tubes : All Events Tube : ANl Events Tubes : Al Events Tubes : All Events
@1-OL 48%) - G 1-UR(B0.46%) ] 7 - Fi{T357%)
1 ! 1 P1TE.71 %) R
| = 1 —_— R
T = | PR = |
=2 3 2 ==
o S I S 24
_ lartiiesse Q1-LR 54%) 7] - sei]
50 100 10+ 108 108 107 102 10% 10* 1o% 108 102 10° 104 108 108
FSC-H e 10% FITC-A PE-A FBA450-4
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1) A+49 55 =22 AK
- AFE FEHE 93 FEEE 47 Sprague-Dawley ratsE AH&3FA2. SD ratsell
A SUEHEES 412 4 3, 1 mlkgd §Ho2 BAFH, vFHI &
sl @ =2 BvH 305 BHAE o] 8ot 5 oldEgE A 1 FAE A
Z 3. AFE F 2d A F 36riEE AR, xR FHFYE fE
L 587 5o, ¥#9H FE2E Fov¢ G 1), 28 FE2E FA+ M I8, &
9] FEE+ER FEE FAT (GM 280l 22 9ulel 8wl x| 519 =
(2) dIE As F
- B AFolA AMEE AEe 298 FEES 94X FEEEA d7A AF oo
FE AT Azt dAF &3 (60 mg/kgoE 4F3F FAFFA HHS 5ot F
o = A+
(B) =2 AHg #74
- X]2x34 (gingival tissue) ¥ ol =2S x3Jst A 1 74 & A& 79
5 Zehd & 597 decalcification #H& AR I F A 1 OiFA F9 FE
< oA trimming st DA R T 24A3F B FIAFES AAFAL, FAHE
ZA e zAYE Ao T AAS 4 Q= E paraffin blocko.Z A 2+sl5 2. o] &gk
g ol mAEZ Lhehd,
Sprague-Dawley Rat Mandibular Teeth
Irgutinn _
- . : | ,l ..
........... ToE Crossly .
Dﬁalnfl:&hnﬂ trimmed I
Step 1 Step 2 Step 3 Step 4
Trimming steps
- [ Y
! E '# ST
Tissue processor Embedding center Automated Microtome qh:ﬂ;-":mmr

29 105. SD rats9] ofeig =2 A7 A
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(4) Histomorphometry (22 & ejAZH)

- 2AS B3 2AGAET ofYg ¥ AAE WsE #EEr] st A AF
5 Fstdn 4 S 53 inflammatory cell influx, alveolar process £} cementum
integritye] Ae]E mElsle] 0ARE 3H7A ] 2FojE YEIAS. xFol9 | FE
< ot E= YeEhd.

¥ 26 A¥ow fEdE AFde 27

o

7 230

Scores  Remarks

Absence or only a discrete cellular infiltration (nflammatory cell infiltration s sparse and
restricted to the region of the marginal gingival), preserved alveolar process and cementum
Moderate cellular infiltration {(imflammatory cellular mfiltration present all over the msert
gingival), some but minor alveolar process resorption and intact cementum

Accentuated cellular infiltration (imflammatory cellular infiltration present in both gingival and
periodontal ligament), accentuated degradation of the alveolar process and partial destruction
of cementum

Accentuated cellular infilttate, complete resorption of the alveolar process and severe
_destruction of cementum

Max = 3, Modified from Menezes et al. [’?l}l.“]
EPD = Experimental periodontitis
EPD and related alveolar bone loss was induced by ligation placement around cervix of mandibular first
molar teeth

0

(%)

3

- &3k gingival sulcusell ¢l infiltrated inflammatory cells <=2} periodontal
ligament, inner gingival limits(%) A}e]¢] alveolar process volumes3} inner alveolar
process Mo A= osteoclast Z osteoblaste] HHF#HS HIFE oju|x| ZZIH
(iSolution FL ver 9.1D)< o] &3l A3 5.

Z-SOLUTION =

Wostisl Domminggi g SaulasBiaem

. — R b S— g o -

19 106. Autommated image analyzer (iSolution FL ver
9.1

(5) Histomorphometrical analysis ¥ H-E staining
- Histomorphometrical analysis A3+ table 29 YelwWli, H-E staining Z3=
figure 1o e

& zZ 9% ME(FZ polymorphoneutrophils) % &<} alveolar process =&
##H9 osteoclaste] 7} 2 osteoblaste] ZHAE AATol HlEte] fjx AF
T9 55 B voA =AY HoE Fol HA S AAE BEAS. ©

DU A
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3t A= 22 Y A2 BARoE L B HAFEH A= AZ Fo o
histogical 2~3o12e] &7}, alveolar process volume¥} osteoblast M| 2 Zras,
2]l alveolar processell A+ osteoclast MEo] F71E F2lstozn o3

AP FENA AFHel F2EH] alveolar boned] o] doju= AL &<ls}

de

- I8y B A7 AFEZQ 298] FE2E, U8 FEE, 29+ FEES
AFE FE AP FEo FFEd] T A, ¥ FEES FAS F& AYstn
+ alveolar bone A£4¥ #AHE = JAFH ESAZ AFE ¢ F &
& Fog 7o vl foHoz fhdte A3dE UElS =23 2g9H FEE
Foy 2EH+AR 25 For AF9 Y T yehte W3kl alveolar

- XEY 91 T o9 histological 2307} Aol Hls|
5 + L

=

= =]
, B FEE, 2+

- Ae zAe] AR AT AEY FEFE AFY L T LEFE R 2o
A Rgol WB) 1425.33% F7F HRAR Tau F2E, DA F2E, 2ol
A FEES FAT dolAe S8&8FE FAR ol ®ls 65.83, 32.35, 67.76% %
&5

- Alveolar process®| #Hit volumee AF4 & §F F&TE FAT oA BT
of wlal 49.01%7} ZrastFA T gy FE2E, 98 FEE, 22+ FE2E

- Alveolar process ¥Hol ZA4)3}+= osteoclast Al Z9] HaFE AFE i & 28
FoIgt ol A 9] FE2E, 2%

2~ =
TE A
FEE, LG9+ R FE

Aol HlEl 295.83%7F Z7}EFGAI T 2
S BA% A= SE8FE FoS Fo HlE) 63.74,
56.73, 66.08%7} =7}35H9 L.

- npR| 9o 2 Alveolar process EWo| EA|5tE osteoblast AlZeo] HHrE X9
& & 855 FA% FoAA ATl vls] 79.99%7F TAastIA T ZEh] S
1] = oAk o

= = =z = ) S [e)
=2, @8 FIE, T9HHEH FEES TR ToHE F&FE F
9] .

Hl &l 205.45, 91.52, 209.09%7} <73t +-

Values are expressed as Mean + SD of nine histological fields, except for intact control, in which five histological fields

were analyzed.
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3 27. Histomorphometrical Analysis on the Mandible First Molar Teeth Regions, Taken
from Intact or EPD Rats

Osteoclast Osteoblast
Index
Histological Inflammatory Alveolar cell numlgers cell numlgers
cell numbers (cells/mm*” of | (cells/mm® of
scores (Max 5 process
_ gy (cells/mm? of volumes (%) alveolar alveolar
Groups gingival tissues) gingival gingival
tissues) tissues)
AT 0.20%+0.45 27.20£8.20 70.93£6.50 9.60+4.56 91.60+15.65
EPD+&-8-5 2.44+0.732 414.89+280.59¢ 36.17 +12.20¢ 38.00+£9.272 18.33+7.142
EPD+':J_-_J-%H] b df df
== 0.89+0.60% 141.78 £69.39 59.20£3.77 13.78 +3.53¢ 56.00+13.86%*
TESE=E
EPD+EQ‘&]- d df by
= 1.56£0.53* 280.67+243.53 54.46 £7.17 16.44+6.15" 35.11+7.42%
TE==
EPD+Z &H] , . f
= 0.89+0.33" 133.78£50.35 61.77+5.39°¢ 12.89+3.89° 56.67 +12.49%
93 =S5

EPD = Experimental periodontitis
EPD and related alveolar bone loss was induced by ligation placement around cervix of mandibular first molar teeth
* Histological scoring systems were listed in Table 1

?p<0.01 and ®p<0.05 as compared with intact control by Least-significant differences multi-comparison test
9p<0.01 and °p<0.05 as compared with intact control by Mann-Whitney U test

‘p<0.01 as compared with EPD control by Least-significant differences multi-comparison test

f6<0.01 as compared with EPD control by Mann-Whitney U test
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19 107. H-E staining 23}

Scale bars = 100 pm

A = Intact control rat mandible first molar teeth region

B = EPD control rat mandible first molar teeth region

C = G(=YH| FZE) treated EPD rat mandible first molar teeth region

D = GM(ZEH|+2N FZ=Z) treated EPD rat mandible first molar teeth region
E = M(Z® FZZ) treated EPD rat mandible first molar teeth region

EPD = Experimental periodontitis
EPD and related alveolar bone loss was induced by ligation placement around cervix of mandibular first molar teeth

* Histological scoring systems were listed in Table 1

AB = Abscess; AP = Alveolar process; CM = Cementum; DE = Dentin; GS = Gingival sulcus; GV = Gingiva; LS = Ligation
placed region; OC = Oral cavity; PL = Periodontal ligament

6) A=

- EPD tizdoAe AT X279 dFAHE, FE O3 T4
(polymorphneutrophil)e] %

Mzl F7iet #HE AxE =7
=

EPD 3l o]¢} #dd A
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SEZER

9.1.1 =1

ATA 2 A

9.1.1 baseline

ATAFA

9.1.5%F o W
}

SEZER

[\
N,
r\l

A
flo
i
et
R
+

ATA A

gQ
o

0 : No plaque

1 : Separate flecks of
plaque at the cervical
margin of the tooth

2 : A thin continuous
band of plaque (up to
one mm) at the
cervical margin of the
tooth

3 : A band of plaque
wider than one mm
but convering less
than one-third of the
crown of the tooth

4 : Plaque covering at
least one-third but
less than two-third of
the crown of the
tooth

5. Plaque
two-thirds or more of
the crown of the
tooth

covering
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% TMe| 7Y
."'I / ~ Buccal
i — Lingual
0.2 |
[ - PIEE
~PIEZ
=4

%0 02 04 06 08 10
1- 8oz
Ch2pe2 Sa2o) 23] MaEct

1 o/ A
A4ashas 9" mEsena  cAressy — o EATE
Pl (39) 0.736 0.052 0.000 0.633 0.838
Pl (%) 0.707 0.053 0.001 0.603 0.810
Z Pl 0.732 0.050 0.000 0.634 0.830
jéﬂ PI 0,732 0.050 0.000 0.634 0.830
A4 A3 g PL(EY), PI(%“&),,PI%@, PIg o= AAl o W e dA Fof wg Ak Afold s oo S&d

b iUtk BAGE BaE + syt

a. 2 B 71A

b. F7Hd: AAGH = 05
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Gl (A%) 0.796 0.046 0 0.706 0.886
Gl (fAH) 0.824 0.044 0 0.738 0.91
Gl (A4 %) 0.817 0.045 0 0.729 0.904
= Gl 0.878 0.034 0 0.812 0.945
B+ Gl 0.876 0.035 0 0.808 0.944
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ROC 34
1.0 = ]

= 1. Zae| 7
T — i '
= — LactoferrineSaliva
| L~ —— MMP&Saliva
0.8 o = CystatinCSaliva
s | MOPSaliva
| =— MMP9Saliva
B i £ M
=1 2lll| / =
el
0.6 | = A
H L
A0 —H -
ol 4 o
0.4 | = I
=4 - J-
0.2 I-' s ’7
= I—
0o 0.2 0.4 06 0.8 1.0
1-50|x
CHZi e S0l 208 WeEuch

9™ 111, XF¢Ze] 3mm o) XFA2se] Ak 93 A (saliva)oll 2] Lactoferrine, MMP
8, Cystatin C, MOP, MMP 9 ¥4 ROC =4

% 34. A28y A (saliva)oll 49| Lactoferrine, MMP 8, Cystatin C, MOP, MMP 9 A%

ROC F41 ol #4

<A 95% A1E T3

CEEETE o] mEIeFa  2ARIHED

se e

Lactoferrine (Saliva) 0.562 0.062 0.338 0.44 0.684
MMP8 (Saliva) 0.659 0.061 0.014 0.54 0.777
Cystatin C (Saliva) 0.551 0.065 0.434 0.422 0.679
MOP (Saliva) 0.653 0.063 0.018 0.53 0.776
MMP9 (Saliva) 0.706 0.059 0.001 0.591 0.821

A4 A3} W< LactoferrineSaliva, MOPSalivadll= Al <) whg et} Aal 59 whs [ Abolo] sht o9 S=7t o
Syt $AFS 93 5 dFUS
a. MR £¥ 7MY

b. 47h: 4AYY = 05

- X FHE o] A X FEZ o] 3mm oo HITE dd & = vio]uA
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@ ROC Z=41& 3213k Ay Lactoferrine} Cystatin C & EAISA FoAdo] A
A & AFES EF FYgEo] FATHoE {Fots AT F UUs
&, MMP 8, MOP, MMP 9& AF173S Igdd F e £ Ho|nAZA F&

&
3 A8E 5 Uee HolFe

_l

P
juked

N

7. FEA =Y BOP)E % AFAS Bt vlolentA = (1007 i)
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. o A} 95% A F7F
AR A e wzsoRa Ao SED _6_}5 d ﬂf;&
Pl () 0.774 0.053 0.001 0.67 0.878
Pl (A1) 0.776 0.058 0.001 0.662 0.889
= Pl 0.793 0.052 0 0.692 0.894
B+ Pl 0.793 0.052 0 0.692 0.894
24 Ak WS Pl (*éﬁﬂ), m(ﬂw%),, 158, Pl dols A ol W Hust 44 £ W (T Aole] sht ol F9
b QaUth BAZe AaE & gy
a HES BE 7MY
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e ol R 288 AL F ALE BAFE A
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. s = I <A 95% A1 zr
WAdEe 99 smesena  eAfelgsy — oo S
Gl (%) 0.718 0.065 0.007 0.591 0.846
Gl (BH) 0.759 0.061 0.001 0.639 0.879
Gl (A ™) 0.881 0.041 0 0.801 0.962
Gl (ZAH) 0.86 0.05 0 0.761 0.958
% GI 0.87 0.054 0 0.764 0.976
B+ Gl 0.861 0.054 0 0.755 0.967
A A3 W4 BuccalGl, LingualGl, DistalGl, MesialGI, GIE%, GIE ol AA &9 w¥-& JAda A &9 v I
Atolel st} o)de] FEvE AFUT BAEFS WFE + AU
a MES RE 714
b. F7H: AAEY = 05
- AFARY AR FANERE 10% ol de] AT AVT = no] 2vkA
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ROC =4
= /7] Ze| Y

1.0

+ J
— LactoferrineSaliva
— MMP8&Saliva
CystatinCSaliva
MOPSaliva
MMP9Saliva
d EHEM

|

0.2

0.0 0.2 0.4 0.6 0.8 1.0

1-Eo0x

13 115, &HAIEFEE 10% ol xF2%e] A 93 # (saliva)ol| A ] Lactoferrine, MMP
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ABATES 99 mEHeRa  DARAFEY L ST
Lactoferrine (Saliva) 0.525 0.072 0.769 0.384 0.665
MMP8 (Saliva) 0.814 0.054 0 0.709 0.919
Cystatin C (Saliva) 0.712 0.058 0.012 0.598 0.825
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