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Fig.1 Histochemical analysis of laser irradiated mesenchymal stem cells

(MSCs). Calcium deposition was evaluated by alizarin red-S staining
(magnification: x50) at 5 days post-irradiation. Calcium deposition
had increased around the cells in a dose-dependent manner. Calcium
phosphate deposition was evaluated by von Kossa staining
(magnification: x50). At 5 days after treatment, staining increased
with increased laser energy. The area expressing alkaline
phosphatase (ALP) activity was stained (magnification: x50). Laser
irradiated samples displayed immunopositive staining for osteocalcin,
a marker of osteoblast differentiation (magnification: x100). Scale bars
= 200 (for Alizarin red-S, von Kossa, and ALP staining) and 100pm
(for osteocalcin immunostaining).
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Fig.2 The quantitative calcium content increased after laser irradiation
relative to non-irradiated cells. Calcium content increases varied with
laser energy. ¥, p<0.01: significant difference between the calcium
content of laser-irradiated MSCs and controls.
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Fig. 3 (a) Laser irradiation enhanced the total collagen contents in ATDC5
cells 14 day after laser irradiation. *, p<0.01: significant difference
between the total collagen contents of laser irradiated cells and
non-laser irradiated cells. (b-e) Increased mRNA expression of early
and mature chondrocyte matrix gene [aggrecan (b) and collagen type
IT (c)] and positive transcription factors for chondrogenesis [SOX-9
(d) and DEC-1 (e)] by laser irradiation on chondrogenesis. *, p<0.01:
significant difference between the relative mRNA levels of laser
irradiated cells and non-laser irradiated cells.
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Fig. 4 Staining with oil red O demonstrates that laser irradiation decreased
adipogenesis relative to non-irradiated areas (magnification: x50).
Higher magnification (x400) is shown in frame. Scale bars = 200 pm.
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Fig. 5 The histamine secretion from mast cells were increased after laser

irradiation.
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Fig. 6 Intracellular calcium level was increased after laser irradiation.
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Fig. 7 Reactive oxygen species were generated after laser irradiation.
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Fig. 8 Insulin secretion was enhanced when the laser (wavelength; 664 and
808 nm) was irradiated. On the other hand, insulin secretion was
inhibited when the laser (wavelength; 405 nm) was irradiated to
mouse islet of Langerhans f cells.

SENTHAERMETREL —F—BHF L HMAEEER LIS OVTEOAIDHERERIEN

182



TERM, TOFHEMEANXLFRELBN P THS, AAERTHL—F—ZRHW=HRO S
L HIHE (R F =TS A hA L PEEESEMEDRBFEEOSFH LR EERIETO+X
ZRETHENTETNS, ChofifAEEEEZL —F —REICIUFIET S enTENRI,
RRDFLVERAERELTE I TRAL MO RIBRICL—F—AEREY—ILER
BEEZTIND,

5. BE &

ABERHABICH L TIE, Fiar= (TR, B Ok - Mgl o RBLL MREZRY
TN EOBBEETIEDHAREITICENTE, ABIRHMPICTEG,N o= EERADEH
ZEAVBIETHD ARG R DEBREMRITENEKRNTH o112 EITKEK 405nm D&
FRL——ZRW=RRETOTELN. SRIEBLEVRRDOAE T TG L—F—0D
INLRERORBE R/ T [2DONTORE DTV D KRB TIEE OIERIZE T
HRETIENTE, IRFARBDOFRIVEEVRE R THENEAT, COEF, B
RBIE-TRNAF—DEEA I DHIFELTIREAC ST DBRALGN\VITYTESIENH-
TERTETWAIELEFRWGLD, ARARICEVW TSR, M2E BT RIZRIET S
GBEBEFFEEREEVAVEDOREBLARILTELNEESD) EEIETHD, DR, LB FED
BIAERICKYFONSBROEREIERLGLIN . ARFELDIVEYAFALTERLTI R
LX—Z NEORBRZE-BRICAVWSGILESEDBELLTHRETEDTL,

6. EHRIED R

BAERICAWT. BlilGENA T T AMELZEREMICHBLERICEBR 25254 F
ELTHBEMECRYT 5F 2 BEICHEZToT=.

AMETIE. CNETIZHBONTWSEREFLLIC, Ko AR ENDAHELT LE4E
BOXERWN-SHABRADER EFDANXLOBHEEZITV, BAERERIEATL—S
A=, H R ERIBLIREL TS, B TRBLGHRFERICKY. IEARELTL—
HF—F AL FIE (R . £EFHEMEORBRFHEEOSFHFLWOEBEREHETO
TRERETHIENTECNS, FTH. MEHE~DLRENRIHER . BHHEERFME
[CL—H—RBHL-EZOEFHE~ADSHERGLE., L—F—Z ALV -HHEMEDEESR
DHEREAFZHDOHBITHETRERRETHD,

AEBRIEEEZR/ISEHITEOONTEY . IXBEFEAXERE EFHFEEEI.TBRL—
P—EFRBREIGEEZZELTWS F-. RE~NDOFEELS BHFEE. BRARXLSE
#UZEY . Marquis Who's Who in the World |IZ£3Z& I TLV3,

MABIESICREL, ABFICKYVEGRFEITFIVNVEORBELANILTEENRELZEN
AE CHEZRINA., MIEAEB#EEDOL —F —BHEHIEIXFLINVERAERAETHLEHRIC,
MR RE DR B —ILEL TLEIFTES, ARMEREICERITEIG TESZLEZBEIC,
HERNICFEET AAZRERISEG LA E M ARREEHEFT 5,

7. ERXF
(A)SENTOEARRENEZRTRHRONZHER
(X (RZFR) R

183



= Kushibiki, T., Tajiri, T., Ninomiya, Y. Awazu, K.: Chondrogenic mRNA expression in
prechondrogenic cells after blue laser irradiation. J Photochem Photobiol. In press (2010)

*Kushibiki, T.: Photodynamic therapy induces microRNA-210 and —296 expression in Hela
cells. J Biophotonics. In press (2010).

=Kushibiki, T., Awazu, K.: A blue laser irradiation enhances extracellular calcification of primary
mesenchymal stem cells. Photomed Laser Surg. 27: 493-498 (2009).

=Kushibiki, T., Awazu, K. Controlling osteogenesis and adipogenesis of mesenchymal stromal
cells by regulating a circadian clock protein with laser irradiation. Int J Med Sci. 5:319-326
(2008).

=Kushibiki, T., Awazu, K.: Enhancement of osteoblast differentiation by regulating circadian
clock protein, Cryptochrome, with blue—violet laser irradiation to mesenchymal stromal cells.
Jpn J Laser Surg Med. 28: 91-96 (2007).

HaER - R ER M

KB %. ANBENITEMAAMEE. L—F—AEFREE 8 10-14 (2010).

WS8R EARADEBEHAL—F—HBHLABLEZFITEA. +7b=2—X 3: 26-31
(2009).

W58 E. BEHRB. L—Y—ICKPEAME-EBOBELHE. X757 A(BR
T EHAR): 19-4 (2007).

BB, BERB. LYk EHBHBOMERELTDAN=X L. BRL—
H—EZF4iE 28 117-121 (2007).

HEIBE. REMBE. L—Y—(CkE3BDLREEREFTDADXLERA~AOTTO—
F. EFZDOHDH 227: 602-603 (2007).

(3)%E8

2008 £ 4 A TRE 20 FE XHHEAERYE BHFRFEEE
REZEBEL FSVTTUN)—S RAT LERFIMIZ LD E KRB HBAD 51 #HI
ICEA9 8%
REFHEHNRS, XEHHEE

2007 &£ 5 B F 3 EL——FLERHE
REERBR LY —IC&DERBHBEO S EFIEEFTDAD=X L]
REFHERNKS, 3D L——%%

2006 E11 B TR ISEEBARL—Y—EFEHLSE
REEBERL . [L—Y—ICE2EFRBHBEOMEFIEEZDAN=X L]
REFTHERAGKEZ  BRAL—Y—EFS

(4) #E - ILHRES

Marquis Who's Who in the World 27" Edition
* Marquis Who's Who in Medicine and Healthcare 2009-2010 Edition
* Marquis Who's Who in the World 26* Edition

(5){BfH#E

B MR R SEAEENTAMESEE— A GEE-EREOM MDY —. F 21 BAIBRL—F
—BEEE (2009.7.4-5 #WF).

184



-HiSIBE: AEMERAV-MEEEHE. ¥ 29 AEAL—TF—EEZLKKE
(2008.11.15-16 H ).

SRR L—Y—ICRDE MRS - OB A LHIH. Laser EXPO 2007 (2007.4 1K)

SRR AEMICKSIERBHIEDOMERE. F 3 ERERNIFITIUTILEFHE
£ (2007. 2.2 TER).

EEHE R EARBMESEHIEOLODABEMDBIK. L—Y—2KFMBERFE 27
EERKE (2007.1.17-18 Zi&F).

185



W R R A E

1. ARFRES
[ FHHFETE /NI R D ZE Rl il SN 2 3

2. R4
HE e

3. IR DsL

KFIIEFIAE—LUOREZREHRBETAHIENTESL-O, EFFRUVEFILHETHR
HRAEFRMOEZIZREOMERTHS. £oT, XFZEDFTEICRETIHER M AT
IURER, XFICKDAFOHIE, SHERLY) ORENZETHD. ARETIE, MEOE
TEAZIEREEEFALLAFRERMOATENEEZ, BREI5EXRTS.

KFBHOERBAFELEEEENICTMT 2-ODERICZIE, ROZANKETHD. (i)
— R CIEE S RIE, BT HLOERF/NIILADBERBKICBRTHD. £oT, £F
BOEHKEE—FEEREBICEATS. (IIE—EFOLILNAFHETKEL, HHLZD
REBAMEFHAENRETHD. LT, MERODALELTRAEEFHNICHKS. Thiz
REEFELEIEFEREAZERIZERL EFSARBOBRANSHKONRZLEERE
ROoHRETEELIC, REREFRMICERITIAFIREFTEDREFHIELTS.

4. RBE
1. AFERMBNEOFRITEEORE —H8/ ULAKDTER

RFORFEE, BIERMGEECEMNICRBNT 200 EF SR ALERIIL,
[ EFISEEHSE—RIFELTRYES LT - MERAEZEF HEMITHRIE IO S
ATHD. LHL, COBRBLRBMMAEMRFHOEMIZHED, J710 BB oRIEHEE
AR MBEIREI BT B IEVSEEAHY, ChETEFFEETHo7z. —A T, HHEKE/ LR
DHRBEEEMNTIHICIE, RETRERISELTRVNEDOAEEF HEMICRSIEE
HEBRINEMTHY, HHICHRTENICKEMEIELNDLECTED. FSTARETIE, =
DHERBOBEFREEEL, HEMBEOLLROEEREBRIOMELLTIEF R LEE
WMIEETTHODNSEZEERLE.

HHNKE, BFAEMICEBLORAFHOERSHRE QE—LUMREE) ELTRKENS.
FoT, BFAZOBEENDIE, FHRBERIITHLAOAFHTOBNEERBETSE, B
HEEETELCOAERILAREINS (F1). £, BAZICEELTORRTFHIT, EFHX
HICRBENS. ChoDBEEEHEDHESE, R FAFEHEELE BT SRIESTS
[IRGHAIABL TN ERDFFETIMETHIENTES  HHE/ULRASHIRUT, $HEBEHR
[ZRYH A/ L RADER S - ERF{HREAERD, MEOELYES OLEERDZ. 0
FETIE, ZHFEVSFHRREBLMYKSCHLEHLT HREOREHELEHETSIL
[2&>T, BkHIYEEE MBI CHE TERLVSEAADHS.

A5/ SILR
4 KEEAGHIL ,
B (GE—Lhm) Staa07 ByskosEst #+
S
G Talb—TuH—HE ;
TR v TA~ HER A BB E IH%
R;H TS TS
HA/NNILR

1 HH/NLAEAHICHT D, EFAFEREF THERBOTNDLLE.
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HYRRAELZL.

COFEDISAFIELT, NEFHARBICHA—EE (CSTEZEMEFR) ICAFLIZIEED
BITERETYT. BEORZRBTIE, F/ULABRIEITLEDEE, £FHD 2 F[~N(N+
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(B /S5 ANS S FAERRFREE) ISHLTEER AV ESCRAS. LooL, [HRIHEO
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