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Thesis Summary (approx.2000 Japanese Characters )

KREERIR T T A~ 3@ B oG 2 AR T, ERICHLEMBE R BN TE 5720, ERSH~OIGHIZH
RS b TWS, ZOFTY, BRI RF-C— AR T & FRIEN D B S5 0 B3R B & BY
BLTWATD, HEAEEDTVD, KREAEERE YT A<2 X 2AHEEE 2 ZRLT A 7-DI121E, ZhEOREER
A=A LOIRFIZT TR, BREOFTMNLETH D, L, 7T AERET D, B ERHRT 28
AL A 2 & O RISE I IR FI R TH D, ZNET, 7T XA~ NREEMIAA &8O 2T
TRBICET IR EITIE A Lo Tz, £ 2 TAFSETIE, iPSMlaz REALMETHE 775 1 Moy
(LFE L, RRET T A~ R EH kM 52 D B2 35~z AL, TRAERE T X
~ DR SRS R D A RSB G- 2 B B OS] L, 6 FAERE 2o T D, LURICAER Lo
EEEDD,

F1E [Fiml T, RRUEKIRT 7 X<RE23, DNA G2 EOAERICE 2 2B W T RE IR, 8§
HH OO DNA HEII N ASRCEAL L BRI 2720, 7T X~ Rl LI THEBE M5 Z Lo EEMZ FER Lz,
%28 (7T X RTNKICLDEEEEROKRE] TIE, 77 A~ BEBEEFICTY 78N LCER”
L7e7 T X~ _TNKIZED, REFEREORENREZT -, KEFEE CTHLIFER T NUKEHEHBET Ry
EREIZ CO, 7T A~ NT VKBNS 5 &, FIEIAREEL 10°~107 CFU/mL 225 2 HTHIR T L, BRI MR TE 7,
EHE NEERHESEHIIEIZ C0, 7T A~ T KENEE L CTHAEFRMET LW E 25N Lz, RIZ CO,
T'T R NT )V IRDHIE D DNA RIS R THEZ MR Lic L 2 A, DNA RSHEIE CidZa <, 59V kA F L&
BET TCWBAREMENRIR I =, C0, 7T X< T VKON T 2IEHEEL RET 272018, BFAE Y
gy, WOER, A A r7u~b 27T 7 0, MRICEVEIEL/ZFESE, HO - 1% 1.4 mM, '0,0% 75.6 mM, H0,
42 EBEENTNDZ ERHALMNTRY, B0, DA DOEFHMO\LEM IR TE lehote, TOFRERLY, 0,
HDOFEFMOIEMERED B AR LTz PELE OF M OLAEMNEREDRICHEE LT 50, 20L& oiiasErti
RN Z &SRB STz,
3 [iPSHIBIMEFEE LT 7 T F /3 A O DNABIEISE ] Tk, 77 X~ iins L0, @fpEs» o
MEFEE L2 7T ) YA MIB RITTEELZPRD7-0IZ, iPSHRNL 7T F 794 Ma/ERL L=, iPS fijg
NOMEFE LT Z7F /%A MZBWT, REREEFEOSb~——Th % K14, p3 WRBL TWNDH Z L & hE
U7, REZEIEE ICITEMIE & RN TEET DN, MEFBE L7 T7F /1 MSeil, mifEmE s s
5 OMEITIENONHERT D201, ~— W —4FTdH 5D integrin a6 & CD71 DI A U 7 /L% A L PCR Tild
R FORER, MREBD RN T F YA FME L integrin a6 DRBNE L, HHAIZITVVEEEZETH 2
LWTRBENT, 7T A~ RE O 5 & LT, DNA SN T & < AWV B D R 2 R HESE /A, iPS
ML, 775 A MCHE L, MBRISEOENEE Lz, v#RE 26y I 72 BERIC R AR, M
T TIZ 72%, 7 FF /A R TIZI1~9T%TH - 7=DIxt L, iPS MM 10%Tdh - 7=, iPS HIIAIZ v #1 % 1, 2,
5 Gy B L7205, 4 BB OT R M — RZKIE, 5.7%, 34% 38%Th Y, HEEFEICT R h— 2080
THEY, BEHRBEIC L 2EFEROETIZT R h—3 X2 LD HAENER TH 5 2 LRSI,
%4 TIPS MM L MEFE L= F5F ) A h~D 75 A< BBE] TiX, S, iPSHla, BLor s
FHA MR LT T A2 EBERF L, MIRISEORNE K Lz, C0, TANR—VBRET T 00,77 XA~v%
W42 L, 7T X~ MBEE 48 BEE T4 T iPS HIRIZIEIR L7-73, RS, S CiL e, »oF ./
P A N T TIRDAEFERTH > 72, DNA HIEILE DO~ — I —ThH 5 y H2AX OFH LR L ON53BP1 7 o+ — I AR
ERREEIZL T, C0, 7T A< S 1 Iifilte D DNA HAEZ 72, v H2AX [3ARHEZEMR C 99%, 1iPS MR T 99%, 4
F5F ) B A T I00%DIIBTIh - 72728, 53BP1 O 7 +—H ATERERIL, FRHESF M T 55%, iPS AT 0%, 45
F )P A N TORTHoTm, ZORERLY, 77 XA<wBIZ L > TH{LA FUARAEL TWAA[REENR ST,
F5E [ 77 AR NERZICKITTEE T, KEMNESRE CTHDERITK L TC0, H A=V T T, C0,
7T R~ e HAERE L, BEREOMRELE XPSIZ X VIENT LTz, C0, 7T A~ &M L7-EETIX, EHO C,
Si AL, 0, N, SHHEML T\, £ C-SABA L, S=0/S-0 BN TW=Z &, BEREIIMHEL
TWev vy =R EIZEEND VY ar TR, BEZREORETHD IS-MEA(ATF LA 2 V8E) LR




ESNTWL AN GO, ZORELY, I ARINICLY, BZREZEBKMET &0 TE, MY
— b AL M ORG ZRHET S 72 E OIS ATREMEG Sz,

%6 I TREE) T, ASCCHRLIVERREZRIET 2 L & big, F—AD g R T b 2 M
Mg, iPSHERA, 77 F A FEMWTERISELZILET 2 2 L OREEMELR 2, £, Zhbofildd biE
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Atmospheric low temperature plasma can generate high density reactive species and can irradiate to living
body without thermal damage, so many researches to apply for the medical field are advanced. Wound healing
has been noted to be related with diabetes and skin diseases such as bedsores. In order to put the atmospheric
low temperature plasma into practical use for wound healing, it is necessary not only to confirm effect,
to elucidate mechanism but also to evaluate safety. Especially biological response analysis of fibroblasts
and stem cells constituting skin is important. In this study, atmospheric low temperature plasma was treated
on fibroblasts, iPS cells, and keratinocytes, which are cultured cells derived from skin, and the biological
response was analyzed. Plasma bubbled-up water prepared by bubbling plasma directly into the solvent was
treated into skin indigenous bacteria, and high bactericidal effect was confirmed. And that plasma
treatment under the same conditions does not reduce the survival rate of fibroblasts. In order to analyze
the effect of plasma treatment on stem cells, keratinocytes were differentiated from iPS cells. As a result
of examining the expression level of the marker molecules, it was revealed that the keratinocytes with
less passage number are closer to stem cells. By direct irradiation of CO, plasma to cells using a
temperature—controllable multi—gas plasma jet developed in our laboratory, the survival rate of iPS cells
was significantly reduced compared to fibroblasts and keratinocytes. As a result of investigating DNA
damage response after plasma treatment, it was revealed that the cause of the decrease in the survival
rate of iPS cells is likely to be oxidative stress, and the possibility of DNA double strand breaks is
low.
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