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72%, ANGmCIE Journal of Hard Tissue Biology (Z48# T & ?#& L (Ryoichi Sato,
Yasuhiro Namura, Natsuko Tanabe, Mayu Sakai, Akihisa Utsu, Keiko Tomita, Naoto
Suzuki and Mitsuru Motoyoshi. Atmospheric-pressure plasma treatment with nitrogen
induces osteoblast differentiation and reduces iNOS and COX-2 expressions, in press)
BB L L, EHEH AR AN RGE T T R~ B ORI 0 pH
WERERZ TR ERT -2 L L TMATRIELTZEDTH D,



B =
KEIET T A~ = b (atmospheric pressure plasma jet; APPI) [ [ERI%%E
DWRE, FE A~ 0D R S 7 M ST ) 45 L OVRIETR 70 SEEHRH & L CUA
SHFIHSINTWD, FRIZ, (KR APPY 1, #ISHADNBNC L DX A —V %30T 5
Z e, BESOFERNARETHLZ LG, FTLWERGRE L THIRFE
NTWD, APPJ Ik KR 242 Z L3 AT6ET, Mfd~D APPI &S D

WA, W SRS AEOREIC Lo TR - TG, L, EHF A%

U 72 APPJ (N-APPJ) HRE 23 B 2RI 01T R OWT DRI A 1 =
ALIARATH S, 2T, N-APPJ HBE N FZEMIL D43k A T i)

EFRNIHETT 2 2 LA E LT, A2 L7, BRI, ~ v 2
BEEMAASHI (MC3T3-E1 #ill) @ alkaline phosphatase (ALP) &M, i 3l
fa oAb E B #A 5 (K] 7~ & L C runt-related transcription factor 2 33 X O osterix,

MfEs~ R U v 7 AKX X7 & LT type I collagen 35 &2 OF osteocalcin (OCN), Jil

=

2T inducible nitric oxide synthase (iNOS) 3 J U cyclooxygenase-2 (COX-2) @
BB L OZ T RBZ P ~T-, N-APPJ M %25 1F 7o 85H11%, MC3T3-El
MR O osterix, OCN & ALP DR BLAREE L, £7-, ALPIGMHEA NI E L5 —F
T, INOS & COX-2 DIEH MM L7z, T b ORRIT, FifEEHI~0D N-APPJ

FEGEAY, MC3T3-El Ml 0 FZEMla~D b 2RS4 Z L 2R LTV 5,



i

7T A=E, RETIE, HOHIH L WVTTERICEHE LA A AL LTERIETH
Y, WERYRFIEDS @ OKE ST ER Y, [EE, IR, KUERICRSE 4 OREE

il

ELTERINTWD Y, FIX~OMWHEIL, £, RE, BE, MESHT R
R EOFMHFIC Lo TRRD, BESLERDO LI RIFEETADOT T XL, 5
WEERSMROTE MR 72 E 2 < ORI E AT 5 Z LN b Y, #EiGH R ~D
AR R S HIRE S D,

HAR~D T T X<l OW T, Lackmann & V1%, K&KET T A~V x v
kN (APP)) HRHHZ X DHIE RIEMEALDS, DNA, #2378, HifulER L O
BEIR DRI EBIZ LD EHE L CW5D, 72, Kaneko H ¥ 1, KEKA
JE7' T A= Ko THER S Ve Kb A A > O g mtEm En4ET 5 &
WELTWD, ELICKREAET T A~iE, c-Jun N KiiF - —+F (INK) & p38
X T —ENREEGT L7 TN EERKEZT L CTERS N DIEMREHR/EFRHE
(ROS/RNS) 7%, X bz RUTOEHZEET HZ & TREMIOT R F—
AEFIERIFTEHEIND Y, b0t KRET 7 XA~ ko THEEER
IZARL & 4172 ROS / RNS DML » TV AR b — U AN SFVfilastz & 72 5
TILEETRLTVD DT, RRET T XA~ OB R B ERM~NT2b DT
T2V, RRET 7 A= TlE, BREFRMFCHEMT LV ABIIL-TELL T T
A~ OWEN R D, Zolw, I LR DT T R LM RE T
ER CITE WREEL B X 6N DD, MR LT oEYFHIA NI
ERRAY A B AN AN

BRHBLOEVET Y 70, BFMRICE DB E MR DE
WA S B Al  fD 2 & THEFF S LTV B, B 2RHIIIE, ML 2R i &

B D5k 2 RIRERFLA KA RRICBE 5 2 fifast~ Y v 7 R & R
3



(extracellular matrix proteins; ECMPs) % pEAT 5 Z & THEAZME L T\ 5,
B ML O FE/RHR BT & % runt-related transcription factor 2 (Runx2)
& ZE DT IO G T osterix 1%, BHMIIZ X 5 HBK CEEREE ZH > T
BV, EHIT osteocalein (OCN) 13H HHIA /3614 W] O A IR T R B IR 12
PE/ESID ECMP Th D, £ 2T, AWFFRITER I A Z H 72 APPT (N-APPJ)
D5, BRI BT T B2 MRt L7z, BARAYIZIZ N-APPJ % FUR L 72 fillf
B s c~ v 2B ML (MC3T3-E1 Mifd) 2RI L, & FMiankic
B 59 2GR+, AIRALIEEIZ B 53 % ECMPs & alkaline phosphatase (ALP)
DBIEFHBL, #2753 BLE L OVEME 2 Fi~7=, 12 T ROS / RNS ~D %
AR5 72912 N-APPJ PRI U 7= lifin %28 55 1) inducible nitric oxide synthase

(iNOS) & cyclooxygenase-2 (COX-2) DFE B IOH /37388l ALP 1%

P R T B OV TR,



B X OFE

1. N-APPJ R & RN OMREERE O pH BIE

MR EL 20 mL I K&JEEE 7T A~ & LT N-APPJ (outflow 6 L/ min;
Damage-Free-Multi-Gas Plasma Jet, PCT-DFJM-02; Plasma Concept Tokyo) % 0, 60,
120 B LN 180 FRRES L, EiHiZ bubbling S¥72 (Fig. 1), 728, MRS OIEHEIX
BFE DR 2> HAK) 5-10 mm LA TN S, FERURBRIE IR 21T D72 o 7ol
R ks Beh 26 U 7=, AlBakE a8 5o pH OMIE 1T N-APPJ IS4 0, 5, 10, 15,
30,60 33 L TV 180 43 C, pH A—%— (pHasion; Model C-73, AS ONE Co.) % H

WCERANTZ,

2. MpaREE

MC3T3-El A OB IX AT RICHE L T T 72 9, T7eb b, Mildz 96 X
F721F 6 N7 L— FZ 2.0x10* cells/cm? D FE THERE L, 10% 7 > IEV21fi% (FBS;
Hyclone), 1% <=V /A NV h~A /TR TIVUB (BELT7 4V A
FOe#iEk) 2300 L 7= alpha modified Eagle’s medium (o-MEM) Z i U CH
WY, 37°C, 5%CO fFAE T T 24 RRfEIEE L, MDA el L7z, APPJ I
SRS OIFE £ I3EFE T T 1,3,5,7, 10 B L O 14 HREEG#% L7-, 723, APPJ

RSO ASHAIL 3 A mICtT - 7,

3. HORGPESE & ALP {EHE

MC3T3-El #ifld & 96 /X7 L— KT 2.0x10* cells/cm? D% & THEFE L, N-APPJ
% 0,60, 120 35 J OV 180 RV RS L 7= Rt 251 1, 3, 5,7, 10 B LUV 14 A [HE%
ELZbOERWE, MlEET cell-counting kit-8 (F{AL) & W Ci~7=,

ALP &ML, p-= e 7 2= ) UIREHE & L TEENICORRAE T D p-=
5



ra 7= /) —VEZHEL CHET,

4. Real-time polymerase chain reaction (real-time PCR)

N-APPJ a5t % L 7= 55 il L 7= #if@ 2> & RNeasy Mini Kit (QIAGEN) #%
FAWT4 RNA ZfhitH L, 47X NanoDrop 1000 (Thermo Fisher Scientific)
T RNA JBE % H|E L7=, Prime Script RT Master Mix (Takara Bio) % FV>"T 500
ng /mL @ RNA 7> complementary DNA (cDNA) % {ER% L, SYBR Greenl (Z X
% real-time PCR #1T->7z, 725, cDNA R 2 uL & Table 1 (23977 A
~—% 7 1r SYBR Premix Taq (Takara Bio) % 23 pL C, Thermal Cycler Dice
Real-Time System (Takara Bio) % IV T PCR )i L7z, KSIE, 95°CTC 5 FbfH
BLO60°CTI0WNDRDYA 7 L% 35 [ IR LT, PCREYOREMEIL
FlfiE HA KR 7 BT % Thermal Cycler Dice Real-Time System Y 7 ko =7 T/ « ffE
B L7, TORRNG 20A CtIETRIGFOMIEELZ KD, "NV AXF—E 7

{57 Td 5 P-actin OHAIEE CTHIIE L7-E4 85 FREE L Lo,

5. SDS-RY 727 VLT I RFNVEXKIKE) (SDS-PAGE) ¥ X Ut Western Blotting

YA FRIR D & X7 B 40-80 pg tHY &% SDS-PAGE O#ELE L7,
SDS-PAGE 1% 10% RV 77 U7 X R AZHAWTITY, dEXKEE, 71k
DK 37 % PVDF EIZERG LT,

Western Blotting (23T, 1 KPR E LT Runx2, osterix, type I collagen
(Coll), OCN, iNOS, COX-2 # & O B-actin F{& (Santa Cruz Biotechnology),
Flo 2 KL LTEAF UERO VY X E/iE~ 7 25K (Santa Cruz
Biotechnology) # M\ 7z, & 612, N AF X —BEHA LT R T EV R

% % /N 2. 7=%% ECL prime reagents (GE Healthcare) THY/)i>%1T7V>, Chemidoc

6



XRS (Bio-Rad) T PVDF EAHRE L, THENDX X T RE AT, N
RTRENDHEBOMS L Image] V7 b =7 THIEL LT, 72, ThEh
DHZ 87 BRI, B-actin DX LR 3B A NEERE L U CHiE L7 E%
L7,

6. BEAMFHIOHT

T RTOFEEBROM RITFIE L ARERAE TE Lz, maHlBElE, RROEMR
1% Shapiro-Wilk D EFIVERE, %5780 F AE £ 7213 Bartlett 152 E CTHERR L7
%, tE, —IoBLES BN Tukey DEEIR:, £7213/ V3T A RY v
BE s L TR 7 = 0 —=4H1E L7= Mann-Whitney U B7E 24T\, fERER 5%AK
iz Mt PR EZ L Lic, 2D OHEHFISHTILEZR V7 by =7 Z 0

7= (EZR 1.23; Jichi Medical University Saitama Medical Center)



A
1. N-APPJ fBS25 MC3T3-E1 M OHMAIEFE, ALP G X UHEREE#D pH
W RIE
MC3T3-El MR DI, 14 AR ORERBIMICIHWT, Fais#i~o APPJ
FRET DA L DRI b o 7= (Fig. 2a), ALPiEMEIE, FRETEER X
OIERHFENTILOSRMEICIB T HEEE 14 HAE TRAMICES Lz, 72,
120 BP0 FRATHELT, 8578 14 H BIZEB W CIERRSRE & ik L THEIC 5 L7 (Fig.
2b), IZ, APPJ FRETEEZHIIC K% ALP IGVE EFICHIaE S E O pH Z21b03 5
L CWDAREMENE 2 HT=72%, N-APPJ R4 (2 APP) MRS pH %
Tz, ZFORER, APP) BRETRGHIE, MR 60 43 £ CHRGTIFRRUEAFHIIZ pH D
FRZZBOT, 60, 120 3 LT 180 HOMGFETIE, BEE 5 2I2BWT, IR
WREL I L CHER pH O EANRO L, 512, 120 8LV 180 DR
SRR, MURTZ S, 10, 15 38 K 0V30 43 CIERURRE & ik L C, pH OFEZR L5
DBD BT (Fig. 2¢), 2T, ALP{EMESORENKEZ o7 120 OIS

AT oI R 2, g ORBRTHW -,

2. N-APPJ 52 MC3T3-E1 Mg O F S /oL AR E B EER T R 136 X Uil

N Ny o7 REZURIBBRICRIETRE

PR BEIT IR IR RE & Lhle L C, MC3T3-E1 MR O ZERIIE /3L E i B s 5
[K¥- osterix DIBIn T3 K ONF /37 588l 4, 1538 7 B HICH BIZHIIN S &7 (Fig.
3a, ¢)s —7J7, Runx2 OB FIIUNIIRFEHIZ X 52 BT O bhveho Tz
(Fig. 3b),

I, FRGTEFHLAY MC3T3-E1 MildDMifash~ R U v 7 A& X7 FBBUZKIZ

TP RE R, BRETREIIIERR R & el L C, 552 14 H H® OCN DiF
8



LB LOH X7 BBITA BTN L7 (Fig. 3¢, ), —J7, Coll ®FEEITIZL,
FREBS I X 2 BT b ivZe o 7= (Fig. 3d),

3. N-APPJ fB5HH3 MC3T3-E1 Hif@® ALP, iNOS I XU COX-2 HHIZKIET
-7
FREFRE I FEFRGTRE & Lhili L C, MC3T3-El #ifo> ALP O {5 73 LU vo)
7 RB AT HHICHE RIS (Fig. 4a,d), —J7, iNOS & COX-2 D
BIETEBEIONZ 7 3BT, BEBEHCBWTE, FEREREE i L C, B5&

14 HHIZHEEIZHA L7z (Fig. 4b, ¢, e, 1),



z £

KREET 7 ZA=1%, WP, TR JOWEER Cikx 23 TR S TEY,

WCERDPBHECTET AT EZHNTERRET T A<D, RN =T RESCHET
WMTOEMOTZDIZFHHASNTNDE Y, 2 LI ROb L, ZORAEETH
% APPJ %, [EJF53 8 CORRKRAIEH D72 OIZZER7R BRI M T o4, A ST
Wb, RBFETIE, ERIR~OBEHZ BIIO—>E LT, APPI % H\\CEH L
FETH 2B HFMA~RE T 20 TlEZe <, N-APP] # W TEFRIZL 5 KRAE
7T A~ F AR AR HUC RN U, B 2RI~ 0D N-APPJ D [HI£RY 72 ) e & i~
Too AMWIFE L [FIERIZ, APPI ZiRAKIC RS U CRlIl~IT L 7= R EERY APPY FEUH
1%, APPJ NI W TR S DIEMREFR 72 EOLUSTEDS, MiaboE M 2 A
T2 2 L CIEMSOSHEOIERANHIFRETX 2 L HEL T D Y, Canal & "1, #
RGBS DY U AT A% AN RKET 7 A~ fllit e N PR ik
(Saos-2) DT R h—YRAEFHET HN, b MEFFMRIIET A b — 2087
ORI EHmE L TWD, 72, RR]UET T A=, TNITL > TR A
o U EOF it ha—T 4 T LT X /8RR o777 o
7 VA, BRHEF RSO E SR O M B s R T S Z LRI TV D
L2 REJET T A~ OB FEI b ~D B % J~7-#%21%, Tominami 5 '
0, U T BT A T R APPY FRES 7S, HRATREREMKAFAOICIBER Lk 3 &
Bnsw5 2 L CrFMofbaRESEs EMELTND, EHIZ, Han &
Choi' %, ZEFHEH A% - IEHEN APPT FBENIE RO B 2 1EdEd 5 =
EEWELTND, LU, APPI RS &1T - 7= flilass 2 h5hic X 2 R
HIRIBE 3B ZEHERR 77k 36 KUY ROS/RNS 12 LIX T B LE 7T v, £ 2
T, AWFZEI L IES = 55 L~ 0D N-APPJ B 723 MC3T3-E1 Mifld D3 {k 3 L OVNOS

& COX-2 FEBU T T EE BT LT,
10



Runx2 [ZAREHEIEERIE D & B FMIa~O b AFE L, S HIE I
LB EFHFET H~vAZ BRI THY, osterix b F72 Runx2 O Fijii TIE
M3 % CoHa M zine 7 1 o T —Z & Lo E ML BG4 285K 7+ Th 5 Y,
AMFFETIE, APPY BSSEEHIIT. osterix DB TR L OX 37 RBBLZ LR W7
Fig. 3a,e), Z D Z L1, APPJ RSN, osterix OB A MM ST D = & TF
AR D b 2R T D AREME A R LT,

% ZC, IRIZ APPJ FRSTEEHIZY ECMPs KX 35284 J<7-, OCN I%, &I
GENDIEaT =ML X DRI 15%% 5D, p-IVIRF® U IV I R
HEFEORNY TEBOX /7 Th Db, OCN ITAKILEIHI+THIERZHL, A
JRACWDTE R B A6 OB SRR LR IS R B4 5 19, AHFZET, APPI PR i
X MC3T3-E1 M D52 % 1 1Z OCN DB s TR L ONZ 37 388l 4 LR S8
(Fig. 3¢, ), BIFMIAOARAWERIL, 130 DIEIFMRIC bR 2 L8/
fah Tk Ra X o7 N2 A FOFEEPTER S, 0% a7 —5 MR Y
WEDBBT D ZEICk-oTAEL D, BT, BFMEAEE - W 5=
TS LRI E, ARACTERIC BT, B Rad o T o8 4 Ml
R Z DR EERET 2 EE @& 2H-T 05 19 —FT, vrY U,
ERexo 7 %A FORERMET S 7, BFMIZIBWVTOREW ALP i
X, AKACGICRERFHETCE T2 ) VBBRED ER-E, B r Y URBROSIEE T
L CRIEMaOARILZ FR &5 17, X512, Gerstenfeld & 91%, £ KL
PRI VY ALP EME A HEFF 32 2 & VB IO A IRILICB W TEHETH S
ZERLTWD, ABFSETIE, APPI MSTHzHE MC3T3-El1 Mifldo> ALP &M D
FHZZT TR, ALP OFR B LY o3 3Bl & A SH7= (Fig. 2b, 4a, d) .
X512, ALP X7 VA UM T THEKY V= 27 WAL & % MK fiES D SR
ThHV, E#EpHIZT VA IVMETHD Z D, APP REHEHIO pH ZHIE L

11



TG R, WREREERMRTAIC, BE% 0% ERHOE—2 L LT 180 0% T pH A
EH L7 (Fig. 2¢), L7=23->7T, APPJ MRS pH E5H- 2%, MC3T3-El #fifia
® ALP {&ME EFICEE T 2 & nEZ 2 b D,

EHE) 72 APPT FRESAS, K~ 72flila © ROS/RNS %41 LT, M E /=1L 7 R
=y 2&B| &R I FZ &M EDPFIE TR I T D Y, nitric oxide synthase
(XHEMFED 7V —F PV T D nitric oxide ZERKT 2 1920, HilmONEESE E
7-1% interleukin-1 (IL-1), tumor necrosis factor 3 J O interferon-y 73 & MDA JEM: W
A MA 0%, FEx OMIET INOS FHEEZRET L LRESNLTND D, Zh
5OWE LY, N-APPJ 7%, MC3T3-El #lli2o> ROS/RNS DI HIZ B L I
EFTOTITRNEE X, APPI FRTE;HIC MC3T3-E1 il iINOS Di#tfs 133
KO R TFEBL AT /5 S, APPJ FRETERHIIE, MC3T3-E1 Al iNOS %
BLAIR T S (Fig. 4c, 0. HHFMILE S TRk~ Zefifdo INOS FEBL 51X
prostaglandin E> (PGE») PE/E & PGE, G lil#3# COX-2 Z#kHT 2 Z L G S
TN D 229 PGE 1, 1ZEAETRTOMBEPEAT LA a4 K77
VIR L TCWOIEEAT 4 =— % —Th b, £72, PGE1ISME, HlliI &
QO T F M RZERFISE L, MlaEOT 7% Kb PGE, AR
cyclooxygenase # /I L CARK SN D 27, & Z TAWFSEIX, N-APPJ B4 73 COX-2
DR F B L OH /37 FBUTRIET B LRI, ORI, APPI HRGT £ 1
ILMC3T3-El fifld > COX-2 Bin 1B L ¥ 7 BB A KT W72 (Fig. 4c, ),
Tanabe & 7 2%, IL-la 237 v b OB RIEH MK T ROS 17/2.8 e ALP
EEOIR T B LA IKAETER 28l L, PGE, 384 FHIELZ LaidEL
o T, YA NV IANLAERINTEREKE ST F KR,
12-O-tetradecanoyl-phorbol-13-acetate TE S 4172 iNOS 36 L U8 COX-2 FELD

AEIHL, v MBS ke ALPIEHE R SE RGN TND P,

12



INHDZ &b, APPY BSTRFHIURITHIZ K % INOS F6 KUY COX-2 FEBUR T 13X
BHFEMEOSEEMRET HZ ENB2 BN, MA T, RRES T A~ DEHE
FEGE DSHARIC RAFE T B AR _TZB EOME T, 7R h— A7 EOHifast
EHETDHERESIN TS O, LinL2end s, N-APP) OIS 2175 7=
AW TITHIIEEEFE I 2 B TR o7 (Fig. 2a), MR T, ZTHUHODOH
EIZOWTUE, APPI O RRSTIFRCH AN 2 > TV D 2 & b Al fa g TH I 528

LTCWbEEZLNT,

13



AW TIX, BHRAT A% - APP) % 4 L 7= APPJ FRETEEHLC MC3T3-El
Ml 2R L, ZORBERR Lz, TOMBEUTOZ LAVRENT,
1. APPJ FRATEFHIIT MC3T3-El Ml OYEIHIZ TR B AR S o T2,
2. APPJFASSES HZ MC3T3-E1 fifd D ALP i {x 73 HLE L OVEEZ LA S
77
3. APPJ FRETEZHIIE MC3T3-E1 # D osterix DIER 13 L X 37 g8l %
EHEE7Z—F, Runx2 ORBBUTITHEL RI 2o Tz,
4. APPJ HREIESHIIE MC3T3-El > OCN DO fn -8B L O¥ 87 Bl %
ERESE—T7, Coll BIUTIIRE L RIS oz,
5. APPJ FRETESHIIE MC3T3-E1 AlZ @ iNOS 35 L OV COX-2 D s L O
VNI EEL AR T ST,
LI EOFEREN S, N-APPJ BEF 72 osterix, OCN, 35 X OVALP %8l & ALP i& 1k
ZARHET 5 — T, INOS BL U COX-2 BIHAMHT 5 Z EWREBINT,
IO OREE, APPJ BRIV E MO b A RIEST 2 Z & T, BB
RAEMERNC IS T & 2 "Rtk & w7z,

14



TS

T 2, REFEZATICHTZ0, ¥AlT-2 T8 e 50 £ L7 H
AR ARG B FE O AR 80, AL IR O SR N BRI A
TLE VB L BT ET,

7o, RWIEZBULRRL WL ZMEEH £ LIRS
O W BT HEBER, 6 IR OIS 2890 RAERRRD, BARZEB T2 0%
HINEZZER, ARFEIRD 50— R ORISR FHERIR 2 0h, FEIESEIE R &
OVEAL R0 B O RR I TR < BB L £,
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Table 1. PCR primers used in the experiments

Target Primers
Runx2 5'-CACTCTGGCTTTGGGAAGAG-3'
5'-GCAGTTCCCAAGCATTTCAT-3'
Osterix 5'-GGTAGGCGTCCCCCATGGTTT-3'
5'-AGACGGGACAGCCAACCCTAG-3'
Coll 5'-AGAAGGATTGGTCAGAGCAGTG-3'
5'-ACAACAGGTGTCAGGGTGTT-3'
OCN 5'-CAGACACCATGAGGACCA-3'
5'-AAGGCTTTGTCAGACTCAGGG-3'
ALP 5'-GTGGCCGCAAGTTCATGTTTC-3'
5'-AGCTCTGAGCGGTTCCAAACAT-3'
iINOS 5'-CAAGCTGAACTTGAGCGAGGA-3'
5'-TTTACTCAGTGCCAGAAGCTGGA-3'
COX-2 5'-GCCAGGCTGAACTTCGAAACA-3'
5'-GCTCACGAGGCCACTGATACCTA-3'
B-actin 5'-CATCCGTAAAGACCTCTATGCCAAC-3'

5'-ATGGAGCCACCGATCCACA-3'
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Figure 2. Cell viability, ALP activity and cell culture medium pH of N-APPJ.

MC3T3-E1 cells were cultured with APPJ-irradiated medium (0, 60, 120, and 180 sec)

for 1, 3,5, 7, 10, and 14 days. The 20-mL culture medium was irradiated with APPJ for
0, 60, 120, and 180 sec. pH were measured on 0, 5, 10, 15, 30, 60, and 180 min after
irradiation with N-APPJ. Data are expressed as the mean + SD of three independent

experiments performed in triplicate (cell viability: a, ALP activity: b, and cell culture

medium pH: c¢); *p < 0.05 (Mann-Whitney U-test with Bonferroni correction),

APPJ-irradiated medium vs. untreated control. (n = 3)
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Figure 3. Effects of N-APPJ on gene and protein expressions of RUNX2, osterix,
and ECMPs.

MC3T3-El cells were treated with APPJ-irradiated medium (120 sec) for 3, 7, and 14
days and mRNA expression of genes encoding Runx2 (a), osterix (b), Coll (c), and

OCN (d) were determined at 3, 7, and 14 days of culture using real-time PCR. Data are
23



expressed as mean = SD of three independent experiments performed in triplicate: *p <
0.05 (student ¢-test), APPJ-irradiated medium vs. untreated control.

MC3T3-El cells were treated with APPJ irradiation medium (120 sec) for 3 or 7 days
of culture. Protein expression was assessed by Western blotting (upper images in e and
f ). Bar graph showed the protein band intensity of osterix (e¢) and OCN (f) . Data are
expressed as mean = SD for three independent experiments, and intensities of the bands
were examined five times; ***p < 0.001 (Mann-Whitney U-test), APPJ-irradiated

medium vs. untreated control. (n = 3)
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Figure 4. Effects of N-APPJ on gene and protein expressions of ALP, COX-2, and
iNOS.

MC3T3-El1 cells were treated with APPJ-irradiated medium (120 sec) for 3, 7, and 14
days, and mRNA expression of ALP (a), COX-2 (b), and iNOS (c) were determined at 3,
7, and 14 days of culture using real-time PCR. Data are expressed as the mean + SD of
three independent experiments performed in triplicate; *p < 0.05, ***p < 0.001 (student
t-test), APPJ-irradiated medium vs. untreated control.

MC3T3-E1 cells were treated with or without APPJ (120 sec) for 7 or 14 days.
Protein expression was assessed by Western blotting (upper images in d-f). Bar graph
showed that the protein band intensity of ALP (d), COX-2 (e), and iNOS (f). Data are
expressed as the mean + SD for three independent experiments, and intensities of the
bands were examined five times: **p < 0.01, ***p < 0.001 (Mann-Whitney U-test),

APPJ-irradiated medium vs. untreated control. (n = 3)
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