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Salivary gland atrophy or osteonecrosis are serious side effects for patients with head
and neck cancer who received radiation- and/or chemo-therapy. It causes the harmful
effects on the quality of life after cancer treatment. However, current clinical strategies
cannot efficiently prevent the occurrence of these side effects. Therefore, effective
therapy should be developed urgently. Recently, we have shown that cell therapy with
bone marrow derived cells (BMDCs) displays the preventive effects to the
radiation-induced salivary gland hypofunction. Therefore, to develop this strategy, we
examined the detailed condition of cell transplantation in mouse model that has
radiation-induced salivary gland atrophy and osteonecrosis. As results, both
intra-grandular or intra-venous injections of BMDCs, and both young and older mouse
donors were as effective in repairing irradiated salivary gland. However, though the



cultured mesenchymal stem cells (MSCs) were also effective to rescue the salivary
hypofunction by its injection via tail vein, the survival rate of mice was seriously
decreased. Cultured MSCs seemed to cause the acute pulmonary embolism after

injection.
A REFR
(BAHHAL - 1)
LR [ PEREEY & &f
AR ERH 2, 800, 000 840, 000 3, 640, 000

BFgesr B« [E ke

BB OSF - B - WEHEM T - FA RS

F—U— o OBk, Ml

1. FFEBHAAE Y W) DTS 5
APERIRRIC VT, W, MK, RS
ko THRFE Sh, WAIEE - ZERENRD D D
BT —T VEM R E % fTREIC L 72BN
i b - B (SSCR) 1%, A D
SRR 5 & BRI 5 O RIREOF ) & TR
Z L7z, TOFEZ, @WERIRER D,
JEFE KRR DB EE L TERE DR AT % X 2 (K4
WiETHDLZ LD, BEDO QOL MaFF% 4
% B¢, BHSEIBEE IR OB L RIS & L CH
FEETW5b, LaL, —J T SSCR DHEIE
AL LTHENDEEDNESBEREMG, =L
T, MERARZENGIC £ B O PRRn i & W e

FEDREEFIL, IGRBITOME & 72 % LRIERFIC,

iz QOL Z#F LK F&¥5, £L T, 2
O DEFIIRT 2 A6 HIEIE, BUEE
TITHENL STV, DR SSCR I,
L% DT SRIER A IR S 5 KR BRIE T
bHDN, TS BIEH ORIGHIIRR A &
DI EORR IR R O R < HE
ns,

— . AR RR ORR R R A L 72
AERFICEWERRFE LN TN D, 2T
b EREIC kT 2 i N A RTEGH AL (EPC)

3, AR OBEEER Sy O & L THFETE
T 5 & MR AT AR, B R A
(BMDC) % A7 Ml fada i DA 203 I
BLODR, T, BRSO AN E TR
R ETRIBINTWD, #2103, BHTa%
ZRWTIE, B#EIREEH THA L7 BMDC
PRI A~EEAE L, ARETERR OEEIZ X 5 Al
IR E D E R s 4 (Granero-Molto
Fetal. 2009) . ‘BDOUET U > 7 OHAEN L
FLEALC BMDC O ffiiaiaE O vl ML R
I Tnb, £L T, bitbiht BMDC
DJRFT~DWERE « EERSL/ERBICIER L,
WER IR~ © A OB FH Ik~ BMDC % EA
T5HZ LT, EMEIRER O A L BEREIE IS
DONT, ZOFNMEE —HERL TV D
(Sumita Y et al. 2010), Z L5 OHIRIL,
BMDC (Z & % i la {5 7% SSCR 4 D [&E A K
IR SHH/EHL L ERELTEY ., Mg
DR ES 22 Lnd, BRHIOERFISHT
TIVORESINEEND,

2. WHEOEM
AAFFED BHIIL, DIk 5 SR



i b - R E (SSCR) ORIER & L
THE S 42 MR, K O S 25T
R, BBHOME (BMDC) 12 X A
faie e BT 2L T, ZRHOREDT
B SOk D B AE & X DI H AN &2 B %4 5
ZEilhdH, MEEE DL, BIRNES LT
BMDC O JT ~DiE A - A&/ {LREICTE
H L. vz H 7o MER IR ZEHE (29 2
REIRHIEDBRFICE Y LA TER Y | BIEET
\ZZ DAL — IR L T\ D,
A2, ZNETONEL S HIZRHRES
L MR RN & S BT T VIRV TL
BMDC D G-I 15K ] NI — Dl £
DIRFEAT2 9 2 & T, SR iai 5o
KRB RIEHD A T = X L& G5 2
EERHEL LTV,

3. WD L

1) WERIRZE & B BEE T L~ D
BMDC ##i ;

O ETFLOMEH

SSCR IZ {33 % kI H £ 7 L OEHIC
DWTIE, C3H ¥ 7 A~DF F IR0 H T IRH
I E TE ATEBRII O S U R & 5
25 EDOHEKDLEEEFWT, 15-20 Gy
(X-ray) OffEZRKFNT 252 & T, BEEZN
8 1 THJ 50% LA T DMEHR /3 W i DR T &35 <
BEEAMERIRIC G 25 2 E N HED, RER
T, ZOBEEMtED S 5 16 Gy i L,
ZHFE THREAIOR G 21T, BTV
ZEH L7z, $uEAl (277 F > 8mglkg)
DOEHIL, AR D 4 B ETIC MERE N £
B2 T T e o 7z,

D%, HE#% 8, 13, 24 HIZ TV AD
REEFHH & MERR WA OFH 21T 720 ER
JRpEEOREZ R L2 BT, & OICHKTE
13 JEIZ THUE AL DI ER RE A KLk A1
BIZEL, ETLVOERE LTz,

@BMDC O Hifff & £ 5.

BMDC 3/ C3H v 7 % (8 s, & L <%
22 ) KV EREL7-EBE S, DMEM K
HIZTEARA N L —F—Z HWTHEEL 72,
Z DO, 9 1x10" fH oM A 400ul © DMEM
IZHAE L, LICO~ D 20 1 [EESIZHN
7o B HIX, FEEETT L OM C3H~ 7 A (8
W) ORFIRE B IR ENEhE G 21T
R, BTSRRI & R T AR
\ZAT7e > 7=, BMDC 1L, flfaf 50z, R
T BB LT,

. BB SRR L7 R o #i i BMDC
L1 MSC OREZREZ LT 5720,
MSC D5 %1772 > 72, MSC X, BMDC ®
HEEBFERICE L CHMEEOMANRE
HCThollod, 77 v a7 U MR
B Z ¥y L 7= cortical bone & —#§IZHE & AT
R, MR A B ST, 0k, BEFE LT
HIR2S in vitro assay (2B W THE . e, IEN
(2 b ATRB e & L A HERE L7214 . MSC & LT
ER LT,

2) BMDC Btk DRk ;

MR 8, 13, 24 BIZ T~ 7 ADIKEFHI
& MEWR Sy W DFH A AT 72\ IR 53 WA R 2
DOIRAEZ MR L T2, BT, FHEIZBWTH
TIRABREL ., TR - ARG
WER IR D ZEMRRE 2 B LT, X, MRESTR 13
B TIENHE BRI, BE O FIERRE
ZRARREERICBIES LT,

4. WFFERR

AW CIL, MERR ARG & BHE e
TIOVEHEAT IR o Toth, FITEHEMERR IR
BWT, LLFOFEZ1T2 - 72,

1) BMDC O ¥ 5-51E D5
bivbiui, B IEEER IR ZER T 7 v
P T, BMDC D RFFIRIE G2 LV | HER 5
WEOEIE, BXOREMEOFAEMES L



HTEHEAHLTWD, ZL T, ZORFRIX
Feh- X7z BMDC @ Ryl C D I 5 0l
M PG FEIEPEDFE L WoTeXT 7 ) D
WD EBRREVERBI N, Lo
L7223 6, BRI X 2 IR R oY &
INEEE 72 DRSS 13 AR D &L Al
fa e 5 HEIZ BT b MER 7y W DR T % 58
WHEINTRY ZOHMRIT T EITEFAR
Molz, = 2T, £9 BMDC % B IRIC
BehT 52 LT RANCAET M E
PRSI S 5 2 L3 skuE, ZoghE
HLRELRDOTIE RN EE X, EBRELT
ol
Z ORISR IZH N IRIZIE S BMDC % #%
G LT HOMER g Zsti LizE 2 A, |
$#% 8 WICTHER Dy WeEN 2 b —)b
(BEtoA) Lfg L CHE LTz, L
LS, ZORETONMEDRIEIL, 1E
W~ ZAD0%RE (K1) &Rk E L
TERFDOFEE (80%) &bl L T4y Tldk/en
o7z, X, BREU 7o MER R O BB A FHI LT
b, BERIREE G- OFEL L i LT, AR ZE
RO SN0 Tz, Bl R TR 13 8

BU DT E T2 > TV DA, BIfEE T
W T IRA~OEERGIZL D —EORIT
ROLNDLHLOD, BFFIRL7-HE & iz LT
B & 72 TR D TR,

(14 1)

120

Salivary flow rate (5FR)
g =z 8§
3

r.
=1

o
=]

contrel 16Gy 16Gy+BM
sMDCH 5%

-]

2) RI—0FEEHIZ K D8

W, bbb BMDC & E#Hd 5 R —
DEEHRIZ L DRRFBEHDOARIZONT, f#fT
EAT72oTCnD, ZNETOERTIE, 8@
& g E N~ T A% R —E LT
LCWelew, EERICERICH LS E 05
EE A E L, 22 B~ A% R —& L,
Z® BMDC O Rk 5 DIV Tha
AT oo, TR, BE#E 24 BI2k
WT, 22 B~ 2D BMDC 12k > T
WEJR i B DRIE AR Hiv, EORIEOR
FE1X 8 > BMDC S IFIFRIFEE CTdh o 7
(X2),
(X2

Ml

control 160y 22weeks Bweeks
BMDC BMDC

8

w
=]

Salivary flow rate (SFR)

3) B MSC I kot -

I 5T, K& MSC Z#GICHWTER A
1T o7z, ohvbiid, BMDC (T X 205K %
BOAH=ALE LT, FH5MEIC X2 R
“C O Ift AT A R0 W A N S M D FR R &
DTN T I DR BERRL TND I L
M, ZOEMN BMDC IZE £4115 MSC 72
EOmMMAaEI X FBEE I LTV D ATREME
MEWEEE 2T, 2T, Miakhoih R
O S HIZFEM e A = XL ENT 5
Z L L R R R G O SR A i
AT B0 MSC O E21T0, %
DZNRA BMDC $ 5.5 & beilig U 7=, & OFE R,
i MSC Z# R L7356, BAEE %Ik

EIZTHETHYTANREL, EfFLTz~ Y

ZUZHONWT b, MR WO [Bl11E 13 BMDC
PG UL i L TR E R BT
NIRDr o T, BRI AR D B XA



26 HLEE L 7212200 0 OB & R TR
XN, BIREEIC L OV REE X LT
WwelEbhs, 2o Lnn, BMDCIZEL
T, DRI REN RN BIE, FriEia s
il U 72§ R4 5 7 Vi3 4 R AR TR O
ATV LTHMTH D ATREMEDN R
e Xz,

LI EDG . ERE#E BMDC O8RS 513,
WEH R~ DEHE G- L N RIT KA < 122
HEZ LIZ< Wz, FERINICHE AR 5T
bHEEZONIZ, X, N —OFEN &l
ToHhoTh —EDZENPEF LN D AREMEDN
RBINTEZ LD, KA N TTU—0RR
JISAMEL T L RN R S vz, BUTE,
B OERIZONTIL, FHET 5 EOR
B ERE L FERRSEAY - Sl i 2 B 22
MR, S OICFHEMRENT 21T/ > T\ h &
ZIATHDH, ZHIZE Y, BMDC DR
B HZAEDS B 0 72 o TOTIE, kD
RIRRE OMESLICHERMAZ S HIZHED 2
ENRTELERDND, X, BEEEIZON
T BIfE BMDC 5O R DT 21772 >
TW5EZATHHN, BMDC OHfu 512
&0 W R & SR SR D 2 FEE A HE R
W TE 2R MFZHRFL TN SH DT
H5,

5. FlpRERLE
(BFgEfzeE . WFFE o3 K OB TR 12
AR

(dERERm =) (FF 13 )

1) Sumita Y, Liu Y, Khalili S, Maria OM, Xia
D, Key S, Cotrim AP, Mezey E, Tran SD".
Bone marrow-derived cells rescue salivary
gland function in mice with head and neck
irradiation. Int J Biochem Cell Biol,
vol.43(1):80-87, 2011.

2) Uehara M", lkeda H, Nonaka M, Sumita Y,

Nanashima A, Nonaka T, Asahina |.

Predictive factor for photodynamic therapy
effects on oral squamous cell carcinoma and
oral epithelial dysplasia. Arch Oral Biol.,
vol.56(11):1366-1372, 2011.

3) Zhong W, Sumita Y, Ohba S, Kawasaki T,
Nagai K, Ma G, Asahina I". In vivo
comparison of the bone regeneration
capability of human bone marrow
concentrate vs. platelet-rich plasma. PLoS
One., vol.7(7):e40833, 2012.

4) Tran SD", Sumita Y, Khalili S. Bone Marrow
Derived Cells: a potential approach for the
treatment of xerostomia. Int J Biochem Cell

Biol., vol.43(1):5-9, 2011.
(i 9 )

(Fa¥EFR] (G20 1)

1) Asahina I: Over view on regenerative
therapy for alveolar bone (Keynote lecture?)
2" International Auto-Tooth Bone Bank
Symposium(l.A.B.B), Fukuoka, Japan, 2011

2) Shiraishi T, Ikeda H, Sumita Y, Ohba S,
Wakamatu Y, Nagai K, Asahina |: Bone
regeneration using adipose-derived stromal
cells ADSCs prepared from human cheek fat
pads, Asian Congress on Oral &
Maxillofacial Surgery 2010.11.25 - 28
Kuala Lumpur

3) Asahina I: Alveolar bone regeneration using
mesenchymal stem cells. Second
International Congress for Regenerative
Surgery 2010.10.28-30 Roma

(il 17 1)

(X&) G144
1) EWHEE, FlHAR, S55 0. MR

DA, BEEREE F 8 & ¥R,
i aE)E, 2012

(PEZE R EEAE)
Ok (Gt 0 1)
ORI (G0 )

(# Dfih)
R B s
AP



6. AFFERERE

(D) WFgefFs

gltkZs R (ASAHINA IZUMI)

RIR KT« KFPPile g a5 5okt - 2o
EE & E - 30221039

Q) WrgerfE

f£H #HE (SUMITAYOSHINORI)

Rl K= « KPR th LR A 5e R - HEH
%

FgeE 35 50456654

K¥Y  #iE (SEIGO OHBA)
R RS « KFHEPE - G50
WFge %5 80363456

B KES (MINAMIZATO TOKUTARO)
R K5 « KPR th L A r5e Rt - Bh#k
92435 50529807




