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Development of a novel agent for ultrasound which can show engarftment of
transplanted islets and eraly discovery of neuroendocrinal tumor.
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Islet transplantation is a cellular replacement therapy for severe diabetes
mellitus. For the success of islet transplantation, it is important to engraft many transplanted
islets. However, there are no examinations to evaluate the conditions of transplanted islets
directly. Recently, many trials for evaluating the engraftment of islets using imaging examinations
have been done. In this study, we tried to evaluate the engraftment and condition of transplanted
islets using enhancement ultrasonography, and clarified that echogenicity of the transplanted mouse
islets into diabetic mice was increased after injection of contrast agent, and correlation between
the echogenicity and metabolic function of the diabetic mice. These findings revealed the

possibility of the enhanced ultrasonography for evaluating the engraftment and condition of
transplanted islets.



M X C—19, F—19—1.

1. WFZEBse S0 5

MERBMIINE (T 7N R) EEBE
T 5 2 & THER ORIE 2 X S il R ja R i
Th b, EF., B SN Z B HRA T
ML, € OARK 2Rl 2 A 7EAED S
Tn5,

F 7o, FEMRAN S WES IR A2 Z L
<, WREOZMAREE T, YIRED
I AB IR UIBEICHST 5, 20780,

QRIS & ) WO RTE % E L, R0,

RHGRE 21T 5 2 & MNIRR AR A B34
HTH D,

AEIERY EF -SRI ERET
D‘%@#Oﬁﬁcﬁi_kmfééﬁﬁﬁ
BFIET, IREZFL)HICHH T & 2 REM I
KEV, TF, UMK A D R Cff
SN X517 0 Bl 722 815 2 85 R
ETHHTE L)oo Tz,

2. WMHEOHM

LRoERICE ST BREE BN
WS 2 R I B T OB F R EE A &
WIEL, oM EHLCTEZ L2 H
e LT TOEREED -,

3. Dk

R (1) R & AR IR PN 0 WA RELIES % p 1Y
(2GR T D N ST M I S Al E 5 A O BR 6
& HRRERT A

O EEAIDOIER

4 FEOY VEEL VRV =F LT Y 2
— L (PEQ)ERi S N= Y &Y — L& ERL L.
PEG SHICER R RINFETH LA 7 NLAF
NE#EAETHZ & TEERAZIERT D, 47
A F FEFEESERORROERA &
EHIBBREE T ATH D =74
TaNrEE AL TERIERT S,

@ < U RKT HEEEEERAE
EFMES LIIHERF~ T AICZND
DOIEFANZHEG L, RO BERRELZIT O
Z L TR ~DER R LT 5, BE K
7 (VEVO770 : Visualsonics) DZf41E B
T N, EAEE 6mm, LB 35MHz &
T 5, WEEZHIE LRIE T, EEA (R
100ul) #ENREES L, &E5% D OO
ERHR L B R ORER ORI A A —T %
BEL, A7 b AT FEEA L ROER
& CEfg T R A T %,

R (2) RBBMEEYET IV E WG
FIMREC X DB O 4 &Rl

O A7 FLATF FiEE
A & AR O REAT

HE R L DM

Z—19,

CK—19 (Jtm@)

BRI~ 7 A ORI [RIRE R % O K & 2
BRL, T ENRERICA 7 S LATF N
AN K DBEERRAZITV, £ OBfg T R
RIS 5, FIRFCMBEEOHE BTV,
BAT AL OMBZ SIS D,

R (3) AR IR PN 43 WA T I3 12
L AT RIESAN O A PEREAT

T A7 b

BErpiE N oy WSS &2 F LT 2 B 7 L
WXt L, RIFIIC A 7 B LA T RIEREE
MEZ1T O,

4. WFFEARR

R (1) R & AR IR PN 0 WA RELIES % R 1Y
\CIER T DU NRIAtEE R ALE Al (X7 b
VAT RIERAL) OBA%E & BERERHM

A F I EER I K > Tl b T& 2 & Al
DOVERRIC B LTz, F£7=. PEG Efiish7=V
R —2%ER L, 7 L AF RELEBIC
A FaX—rFB52LI2kD, URY—A
DH R EERENEIM U &2 MERL
7.

B L7242 L AF REEV R Y — A
CHEMEOY R Y — AE WS E RS
WA 2 B b~ 7 A 12xk LT TV, e

DGR 2T Uiz, BElsix U Ry — a8
H#% X0 1 pUNIcza—#BERNER L, £
DFBARX WL T, TD—F T, 47
N AT REEA OF I L 5O IER R
Ro@ENNIRL, o, A7 AT RS

FHREEZANC L 2BEERAEIC X - T
g OWER 2 RTINS A2 &b T
oz,

Flz, BERFE~ 7 AR LT HEEEE K
AN KD BN D 1E 52 R DR 24T - 7
M. IEFME~ 7 A DREEOE R R & K
W72 7o, BENR O &R 2h R HE RIS D A 1
WX TERRRNEDEEZ LT,

T R A TF REAV R Y — LI
.%@f%;;j]%@ﬁi TGN TEN, 2

LIS AI D PERRI IR AT D BRI, FURPTA
ﬁﬁ ﬁ%ﬁ#ﬁ%k%é#é%mmﬁ
T bR SN2 Z LI 0E 2
b,

M (2) MESBMHEMET Va2 W iciER
REE BARANS X 2 AR S O 45 7

PEPRI ~ 7 A [RIFE[A R O~ © AR 500
Z BRI TSR LT, BFIE 0D BB T IRl
WASDOBEE T L EAE LTS, FIRN
WS HE S AT P B % 52 5 I R A O HY
TAHZENARARTH S22 & & TIHER
THAEL7-72® ., BHEROGEZFE LS



W IR PR O T VICEFE LT,

Bz~ RIZA T b AF RS
AUVRY — L EREIRMICES L, BREKS
WX DT RE 21T - 72, EEZD
BREHESIIEESN-bon (K1), 7 b
LAF RiEADOAEIC X DS OB R
DETRO N2 oT-,

1. BHERTHIESNI-R O RAEE, S
BE®RIVEZRIDRANERESNS,

— 5T, ERAEGHOBMER DT o —
WERE O EHIE, HRF R EE A DSBS R
ALTZZ EERTHIRTHD, £FICKIL
T R A S5 1 B ARLRR 2 O I & 52 0 B 7z
W, BRSO o —BEEOFHmIZ L Y KEE
OIRE, VBRI NIEEEBMEZ T~
A DPEN T RE Z BB T 5 Z L IXATHE T
HDHEEZT,

FERIFR~ v ACEFEEIR O~ 7 A JFEF 500
R ISR L. IAEE S ER AL U728
CIEFAL Lo 2R, S OICKRTH 5

RLE DRERFE ZBOE L, RO~ 7 AR
L TBTL 56 HISERBHERREZ1T 72,
Z OfER, MmN IEFL L2V T, B
AN EZRICE > THR<EZL SN TEHT
a—g L UTHEGRR S L7z DITxkt L, Aok
BIRN AR+ Thole~ T ZOBHE A I1Z
M IEFE(LFIC N TR 2 —F L LT
2 BTz, T a—RE ORI T —Z b Lk
EF A~ 2OBEA IZAEICHHETH -
7 (1 2), LEDORKRIC LY EREE R R
WXV EEORE, EBEEZZ T E
T b OEN TR RE 2 74 5 2 LT
REThDLBALNI,

2. BAERS6BICHE T HBIEEEDEHZRD
ITO—BEOE, MENEREELE-TIRIC
BWTRIBEETRGEZSNT-.

1200
Tx(n=10
& 10001 x(n=10)
>
< 800+
2 Tx-DM (n = 7)
2 600
c
(]
D 400 | F S T
£ DM (n = 5)
w2004 Tx vs Tx-DM: P < 0.01
Tx vs DM: P < 0.0001
0
0 5 10 15

Time after FALs injection (min)

Tx: MAETEFCEE
Tx-DM: M1 #EJEIE # AL 3
DM: #EFR R

ERN 3 LR EV ) £ 7 L IZ BT 5 R BRI
WHFEBIFRINICZERR T & 2R o T2,

5. TR ILE
(WFZERFRAE . WFFE A M ONEEERTFE#
=)

GdEREamsC) (B 14 )

D Hata T, Ishida M, Motoi F, Sakata N,
Yoshimatsu G, Naitoh T, Katayose Y,
Egawa S, Unno M. Clinical
Characteristics and Risk Factors for
the Development of Postoperative
Hepatic Steatosis After Total
Pancreatectomy. Pancreas. % 3t A .
2016;45:362-9.

@ Naitoh T, Morikawa T, Tanaka N, Aoki T,
Ohtsuka H, Okada T, Sakata N, Ohnuma S,
Nakagawa K, Hayashi H, Musha H, Yoshida
H, Motoi F, Katayose Y, Unno M. Early
experience of robotic surgery for type
I congenital dilatation of the bile
duct. J Robot Surg. # FH A .
2015;9:143-8.

® Aoki S, Mizuma M, Oyauchi M, Yoshida H,
Okada R, Abe T, Sakata N, Nakagawa K,
Hayashi H, Morikawa T, Motoi F, Naitoh
T, Okada Y, Unno M. A Patient with
Three—Year Relapse-Free Survival



after Surgical Resection for Lung and

Liver Metastases of
Cholangiocarcinoma. Gan To Kagaku
Ryoho. ZFHifE, 2015;42:1573-5

Hata T, Sakata N, Yoshimatsu G,

Tsuchiya H, Fukase M, Ishida M, Aoki T,
Katayose Y, Egawa S, Unno M.
Cholestatic Liver Injury After Biliary
Reconstruction Impairs Transplanted
Islet Viability and Function. Am J
Transplant. #FiA. 2015;15:2085-95

Sakata N, Sax N, Yoshimatsu G, Tsuchiya
H, Kato S, Aoki T, Ishida M, Katayose
Y, Egawa S, Kodama T, Unno M. Enhanced
ultrasonography using a
nano/microbubble contrast agent for

islet transplantation. Am J Transplant

AFHiA. 2015;15:1531-42.

Tsuchiya H, Sakata N, Yoshimatsu G,
Fukase M, Aoki T, Ishida M, Katayose Y,
Egawa S, Unno M. Extracellular Matrix
and Growth Factors Improve the
Efficacy of Intramuscular Islet
Transplantation. PLoS One. Z i A .

2015;10(10) :€0140910. DOI:10. 1371/ jou
rnal. pone. 0140910.

Hata T, Sakata N, Yoshimatsu G,
Tsuchiya H, Fukase M, Ishida M, Aoki T,
Katayose Y, Egawa S, Unno M. Nerve
Growth Factor Improves Survival and
Function of Transplanted Islets Via
TrkA-mediated [ Cell Proliferation
and Revascularization.
Transplantation. T W A .

2015;99:1132-43

Yoshimatsu G, Sakata N, Tsuchiya H,
Minowa T, Takemura T, Morita H, Hata T,
Fukase M, Aoki T, Ishida M, Motoi F,
Naitoh T, Katayose Y, Egawa S, Unno M.
The co—transplantation of bone marrow
derived mesenchymal stem cells reduced
inflammation in intramuscular islet
transplantation. PLoS One. & 7t A .

2015;10:e0117561.D01:10. 1371/ journal
. pone. 0117561.

Komatsu H, Egawa S, Motoi F, Morikawa
T, Sakata N, Naitoh T, Katayose Y,
Ishida K, Unno M. Clinicopathological
features and surgical outcomes of
adenosquamous carcinoma  of the
pancreas: a retrospective analysis of
patients with resectable stage tumors

Surg Today. @Ay, 2015;45:297-304.

Ohki R, Saito K, Chen Y, Kawase T,
Hiraoka N, Saigawa R, Minegishi M, Aita
Y, Yanai G, Shimizu H, Yachida S,
Sakata N, Doi R, Kosuge T, Shimada K,
Tycko B, Tsukada T, Kanai Y, Sumi S,
Namiki H, Taya Y, Shibata T, Nakagama
H. PHLDA3 is a novel tumor suppressor

of pancreatic neuroendocrine tumors
Proc Natl Acad Sci USA. & 3 A .
2014;111:E2404-13.D0I:10. 1073/pnas. 1
319962111.

Aoki T, Motoi F, Sakata N, Naitoh T,
Katayose Y, Egawa S, Miyazaki J, Unno
M. Somatostatin analog inhibits the
growth of insulinoma cells by
p27-mediated Gl cell cycle arrest.
Pancreas. A Fifi, 2014;43:720-9
Komatsu H, Tanji E, Sakata N, Aoki T,
Motoi F, Naitoh T, Katayose Y, Egawa S,
Unno M, Furukawa T. A GNAS mutation
found in pancreatic intraductal
papillary mucinous neoplasms induces
drastic alterations of gene expression
profiles with upregulation of mucin
genes. PLoS  One. ' B A .
2014;9(2) :e87875. DOT:
10. 1371/ journal. pone. 0087875

Hata T, Sakata N, Kudoh K, Shibata C,
Unno M. The best surgical approach for
perforated gastric cancer: one—stage
vs. two—stage gastrectomy. Gastric
Cancer. A Fifi, 2014;17:578-87
Sakata N, Aoki T, Yoshimatsu G,
Tsuchiya H, Hata T, Katayose Y, Egawa

S, Unno M. Strategy for clinical
setting in intramuscular and
subcutaneous islet transplantation.

Diabetes Metab Res Rev. % 3 A .
2014;30:1-10.

(F=¥ER] Gt 26 )

@

WHER, RKAHEGET, ERREN, Sk
T, HA Z, AHEX, THAE,

WEE N, WEEAEE, AIE—RR - 23 A
Hili& {5+ PHLDA3 A fEH & 7 % R AE
IERESL D T2 D DHARAFE. 5 44 [BIE - i
BBAETES, FR294E3 A 11 B, Z
Wi (L)

WHER, kB2, JIEH T, (KRR
W, A& Z, AHSZ, oHLE W
R OW, VEEHmET B o iPS Mah
KIS AR OFEREREAM. 25 16 [B] A AH
AERTFERE P29 43 H 9 B Al
BEEY % — (IE)

WHER, RKAHEGET, ERRE, Sk
T, HA Z, AHSEX, THAE,

WEE R, MEEEE, AR R
B 2 H#H K —oBZIcmis T
2 AR T PHLDAS &2 X —7 v b &
L7 1Rk, 25 16 [0 A ARHAERY
A ERL294 3 A 8 B, LA EE

42— (i)

Sakata N, Satoh H, Hirosawa T, Aoki T,
Ishida M, Hayashi H, Nakagawa K,
Morikawa T, Motoi F, Naitoh T, Unno M:
Fat—covered islet transplantation, a
novel experimental transplantation



method. 40th World Congress of the
International College of Surgeons. Y
% 28 4 10 H 26 H | AP E B O#)
S B, AN ERAR, HAAESE, PO
IR, Ve, BRRES, KIFEERL, K
MIEE, )10 2=, A FES, BRINZEAN
JCHAE, WEE ORI, BA G, W
BH : S WROTHRRIAIC X B B LIS D 1E
& OBERE. B 52 [0l H ABMRA KR
=, FERK28F 10 1H, 77 R7Y
VARRT VS ()

Sakata N, Motoi F, Ishida M, Fukase M,
Kono M, Shimura M, Takadate T, Maeda S,
Ariake K, Masuda K, Aoki T, Fukase K,
Mizuma M, Ohtsuka H, Hayashi H,
Nakagawa K, Morikawa T, Naitoh T, Egawa
S, Unno M: Surgery for chronic
pancreatitis, how to deal with total
pancreatectomy with islet
autotransplantation?. B 47 [B] B A
g Fa R, Pk 2848 A 4 B, i
Rtz 2 — (iiA)

S B, AN ERAR, EHAAESE, PO
IR, BAR %, AHEXZ, oL E, N
BRI, BIA W, VBRI PEEBAE
R A IME S EOEEM & mE(LIES
WXt B HEE. B 71 I8 B AR LERAE
ok, FR28FETH I H, HbE
As— (T85)

RHEER, THAZ, K K, miE
Z, AU, AiHEEY, SHEAE, A
Hds X, AR 5, Rl —, KEIERL,
KEIEE, H)I1 =&, ZRJIZERI, R I,
WEHE - ISR OBRESIC KT 5%
BLZOA N =X N, 33 [A] AR
e AP ST PR 28 4F 6 A 11 A
HRRD > v bR T LT TH (KBR)
RHEER, HEY, tEMZ, e
Z, BEERE, HA F, AHSX, K
BHCRR, KMIEE, Il &=, R K,
ARJZER, JoHAZ, Wk Wl FE A,
T —, DR, Wm0 mE
AR LCEEBRTZE. 5 15 [BIH
AFAEERTSHRES, T 2843 A 18
A, KREERRS#ES ORIR)

RHEM, THAZ, HBHIE RS, & 7%
%, OKMIEE, SR, fHREEZ,
I 2=, R I, BAEESE, R
B ERAE AT + B SRS R AEE 151 0D %08
[ZDOWT. 2 43 8] H AR - [ BB AR5
A F28FEIHLH, AT AT T T
A TIRE URE)

S B, AN ERAR, EHAAESE, PO
IR, BAR %, AHEXZ, oL E, N
RO, Fa K, WA W, MR
AR R IR X 5 mE(LIER OBR. 8
43 [l A ARRE - EEBBAETZES . SRR 28
ESAAR KTV T T T 4 TIRE (A
)

RHER, THAZ, %, S5 &

e, )E ke, WHIEE, BEA O, A
&b 22, VMR, AKRIEE, KEJER,
I ==, ARJIZERL, AR R, R
Bl . BREEBAME 5 M B4 7220ihE 6
ZHERF L W D IR R IRAFTE O 1 . 5
77 [l A ARERRAB PR e, Rk 27 4
11 A 27 A, wREEERESHES (@)
Sakata N, Motoi F, Hayashi H,
Yoshimatsu G, Tsuchiya H, Sawada S,
Naitoh T, Katayose Y, Goto M, Unno M:
Cholestatic Liver Injury after Biliary
Reconstruction Impairs Transplanted
Islet Viability and Function due to
Oxidative Stress. the 2015 Joint
Congress of the TPITA-IXA-CTS. ik
274 11 A 16 A, Melbourne (Australia)
SHERE, TTHAE, Bk R, AR %,
A, NEE W, EEEIE RS, %
B, WHm . ARSI T D
itz NS K OBMES ~D 8. 5 b1
Bl A AR e, Rk 27 4 10 H 3
H., A7 /VHMEEAR (FEA)

WWH B, ®%EES, THAE, k F
%, HBHIEZRS, HJII 2, KEIEE,
TREE —, IHREURGL, EEEEA, [ME
ASEE, AR)IZERL, HmOE, NEE I
A% K, EF &, TR, A
B, B o, VR 0 4P TR T L
7o e L OV ZESBAES O &
ARG, 5 46 [0 B AN 2 K2 | PRk
2146 A 19 H, A HRERZ®HSE (4
E)
RKHEEMH, LRz, K ZF, AHMS
X, wWHEAE, ME B, BANH—, &
WAHE ., KIFEHAR, KIFIEE, [ HZSHE,
wOFES, I S RIZER, HEOE,
TCHAE, WEE ORI, RFw &, DI
—, WErRE . AN S B A ) S
% 72 ORISR & R R o
Hahik & BEEREIC L D2BHESR DT
=X Y7 %101 [ HARE AR R
W, PR 2T 44 A 25 A, A EEE
42— (i)

WHEM, hEFTH, HREYE, HA 5,
FAHEZ, B kE, AR, BN
—, GEEEE T, KIFEJERS, KMIEE, #k
SR, I =, M EAREE, HJIZEA,
HH O, CHAE, NEE N, FEOKR,
AR - BSR4 S 23T 2 729
DOHE G HEAE-ETEMREEZ PO
Imaging examination for evaluating
engraftment of transplanted islets
—Possibility of ultrasonography-. %
115 [B] B AAE S E WIS Pk
2T 4 A 18 H, 4 HRERZ®HSE (4

oE)
WHEW, tEHZ, A& Z, AW
Z, N\A A, SHEAE, MBS R,

PR —, PRIRE ., RBSERR, /K IEE,
i EASEE, BROTEE, T =, R)IE



21

22

23

24

25

26

I, &H &, oHAE, NE ML A
TR, I —, W mE  MEs
B ERERTOMEIZ XD HANESR
T OBRZFITEIICm L35, 8 14
[l H AFAERKE TSRS, K 2THE 3 A
20 H, U7 g ki (Bik)
WHEM, NEFM, Sax N, % K,
WM FEBMICR T 2T RE
OF M. 5 14 B HAFLEEEREZSR
& PR 2T4E3 A 20 B, XY 7 ¢ 2k
e (Biik)

WHEN, & EXK, TLEMZ, EEE
=, BA %, AEMEZ, THELE, N
ORI, RE K, R R E
K+ Nerve growth factor I &H4 %
FELUELBHEAE LN LS5 8 42
Bl H AR - BESBMEMIES. Rk 27 4 3
ATH., IlERETTIVET L (ER)
WHEW, Sax Nicolas, § &K %, A
Hes%, % K, I —, D EEl,

)

(KE) GE 1 )

O KHER, B, REEFHRA,
HLERAEI L B 2 —, 2015, 231

(P £ A PEME)

OmiiRee Gt 2 1)

LW BEAM RS X OV o FR R

A - AIE—ER, RAFE . KHEE
FMERIE R R:. ALK, RARBEE T
FHXE : BT

5 ¢ FFE 2014-107529
HIRE4EA H - 2014 4E 5 A 23 H

EWNA DR« EHN

Ar o N K O o g7 ik
FEE Bl . RS, BB mE . K
HIEHE, AR

M - BRI S 0 458 2 R4 % 72

OOBEWRBRENEOZNETORERDY.

% 42 Bl AARWE - BESBAEIFIES ., LR
QIESAS B BERES 7 RT V(K

50)
YWHIEM, Nicolas Sax, BHIATEE, +
B, & ER FEEEZ, K F,

£ H A X, TSRS, AR VRS, I =,
ARJZER, HH R, oA E, WNEE
R% K, LIE—, NETW,
B S EE RIS DRSS
WRERMIC A TH H. & 52 FIHARAN
Tl m R, R 26 42 10 H 18 H,
WET TR T AR FLIR)
WHEWM, Sax Nicolas, A& X, L
JIH—, DB, w8 T
V3 5 A e JE R R R AL K D BB A
AR ERSREREMM. 2 50 [l H AR
M, ERK269 A 12 H, RESTH
AT GRR)

Sakata N, Nicolas S, Yoshimatsu G,
Tsuchiya H, Hata T, Katayose Y, Egawa

S, Kodama T, Unno M: Enhanced
Ultrasonography using  Nanobubble
Contrast Agent for Islet
Transplantation. 2014 World

Transplant Congress. -a% 26 4 7 H 29
H. San Francisco (USA)

SHER, HREY, LR, B E
K, WEIEEZ, oA E, NEE ML A
O, LT, MR PN
EAEOERR IS HIZ T T, 5 69 [BEH
AiE LBk, Bk 26 4 7 A
17 B, AT <Y (B
SHERE, #%ERE SR, oA E, A E A,
I —, TR, BR A, S
B : Clinical Experiences of Islet
Autotransplantation in Tohoku
University. 5 45 [B] A REg = K2,
Rk 26 27 A 12 H, ALJUNEERS S

FMERIE © RBROKRS:, HALKRS
FHXE : BT

F 5 ¢ KR 2014-248292
HIRE4EA H - 2014 4E 12 A 8 H
ENA DR - EWN

OBkt G 0 1)

S RE
FEEAFE
HERF
FHAE -

HaG
MAEFAH
EPS DR

(£ Dfh)
R IS — D

6. HFITHELAE

(D) MFgefz=4E
WH [EHW (SAKATA NAOAKI)
HALKRF - KRBT - Bh#
WFgEE &5 50431565

(2) B 5E sy 3
#HA = (AOKI TAKESHI)
ALK - KRB - Bh#
WFFEE &5 10636955

/NE ¥ (KODAMA TETSUYA)
WAL KRE: - = L0k - &%
WFFeE &5 40271986



