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DPP-IV Bl # 3 Vildagliptin (2 & % ¥ § MBS OREELE I 0 551 BA% O fiit ]
~ 2RI E T VB X OIEREIR T v b a— = A& e

A HT

NG BERFRAFHEIR - AL - WOWNFREY:, T701-0192 AR EST7

982 DPP-IVEEEICL 5MitEaeckE, HL MRS ERBIEERIHASHPICESTVS
P, TORFHEBIIOVTIERBALRNF SV, K%L, DPP-IVEEEEIC K 2 MaREDR
DAFEREBEZHASHICTHHE0HIC, BRIEET IV KKA-Taldcl (KKAY) ¥ X EFEFERB/ET IV
C57BL/6J (B6) ¥ X&AWT, 4{L2HCMBFMREHCMZ, BpHRESENLBETFRER
DOPENBIFEIT 1=, SEBHEMOBEETILYYIXE, FhFh Vildagliptin 258 LIy 5 8
D2BICAFTABAB[NAALE. BEFERIELCMEAICEYVRYELARSKEIT7EEY 7
JLERWT, Real timeRT-PCRIEICK WAL 7=. KKA!, B6EHIC, NMARERDOEEE, *E
BELUNARTHOLERMEEE, MR E mpJIvbhdE EHE GLP-11E(3,
Vildagliptin 85N EE|ETEE RO L > . KKA OIchehidfghifE, Bo>KEDHEHSES
KV > X LRSS Vildagliptin 5B THEREARELEO . BORATHR CH/-MIERE
I3 vildagliptin #3#%5 U /- KKAY THEICKEL, 1> XU FEME#E-> TV BEEFED
SEMR GLP-1IH L ANJLIE, B~ X &S Vildagliptin 85 CEBICSEERLE. BSREDA
CAYUEABHLIUEERE I O—RSEMS R RIS, BB MIAER Vildagliptin 13
BEILE->THEICHEML -. BETFREBINOBR, KKA, B6E SIS, Vildagliptin 583 THME
HEREEGFREODEELEMERSD . —F, RBEX L XEEEGFRIEOEM, /i
FZAPLZABLV TR ZFEEGFREAOCEKT, 7R -2 AEEEEGFREOHEME
Vildgliptin ##5 KKAY ¥ 7 X TCDAHRH . B7REZAVERELEOERIE, ETCFETER
ERSC—HULTW. DPP-IVEAEED BHRREDROSFEE L L T, EME GLP-13E50IC
&3 GLP-12 JFIvigmsy, EENEHEROME - HMEREDRE, BEREERH%ECLI2MEE
Bk BHROBIEX FL X, MNEBIEAEZXI ML ZDEE, 7HRF—ZMENRE S /-5 THEEMESD
TREh/-.

(234109 22 H )
F—7— F : DPP-IV BIESE, WEpMINE, /MakA VA, BILA VR, BEIR#EE

i BesH B, BB HMBUEERE L, BRSO B W

QRIBEIRIE D ERHRREX, A ¥ A Y VIRPUE BT R50% I TR T A oMb H B Y.
EHEP IR REREEIC X B4 Y A ) VWA FRENHRREERIC—HLT, SHRRE
ETH5D. INHHBIITERER DS, T TICH DWDHHER S TS 2L BRI 7 50 5,

UGG R e AL 0 086 (462) 1111
EA T 77y 7 X 086 (464) 1046
T701-0192 AHWREET7 E X =)V : sumiko@med kawasaki-m.ac.jp

JNGFEERYRFHERRAG -ACGH - i R
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AR S 2 B BB BE R o) A R R B
OEMEMICE R BB 3T, BENLS
MAE DAL, §ThRbbiEHMED, ZoEREER
FLTHEHERSINTVWSY, ftoT, MEERET
M 2 F O AN X B0 AL, B 2 BIK
L, W pMBapEREPRFREIC M) < WTRETEDSH 5.
—F, BfEOMERETEOFTHF TV Y
VHEBRTHHEF Y F VU F, BT R
FC 2T, WM B MRS Al 145 12 @)
QUREMEAS R ST E 220 & 51T, ik,
WRERIC AT REIZ Zr o 724 ~ 7 L F B 38
A3, W B MINE R &2 BN S & 5 W e 2 ORI2 S

BWEA TSNS, 2 BB ORI
GI2HOLEASN TS,

A Y7 VF UL, EFEIUIEY, HILE
PoHawEh, BEpMBErS A YA Vi
WERETEZRVECOBRKBTHY, EE/A
I @ K AR 2 & 53 & 1L % glucose-dependent
insulinotropic polypeptide (GIP) & /N 5 T &
KO LMD S 5w S b Glucagon-like
peptidel (GLP-1) 2% 5 T w 5. GIP &
GLP-11%, BEfEH & LT, mBEEEED 1 >~ A
VYW R Y 2 RIET S L LIS,
LNV TH LA, BELHNBOBE, ik
SACARHEVE I R0 7 R b — ¥ X3 25y &
NTWa 2 2512 GLP-11Z X B Pkl
HELT, Zuh Iy auiiifems W 2y
WAPEISEEVERS 25 TWw b,

£ v VvFvid EERKNICEET S
dipeptidyl peptidase-IV (DPP-IV) 2 & 1), %
PRI N D 72D RIS IIEED D - 7=
AR, DPPIVIEMZHEL, 1 v 27 LF V%)
Wk W0 B B M T3 & L CEUfESH O DPP-IV
RHESAEY L, BB V7 LT
BREgE L L CHABENSHEIIE T > Tn5.
DPP-1V BHEHEIC X 2 HUbl IR VE I &, PR
GIP BX O GLP-1IEED FRIC X > THRIE S h
5519 §t5T, DPP-IV BLEE DR HIZA ~
Y LFNEHICE B DEEZLNDD, IAE,
Sitagliptin % Alogliptin (& & % HfR 5 € 7 )V B
O B AR BN F 2 R B s P A

7 &, DPP-IV FHESEIC X 2 I B K (8 3 1
HELTHEBENRTWA.

AWEZE1L, DPP-IV BHE I X 2 B g IR
HEER O S TREXHOMCT 2222 HIW
W2, A 2 OB IR E 7OV B X ONIRREIR G E T
V= A% MW, DPP-IV FHE 3 Vildagliptin
2 & BB BRI ERI R & Z o REIc O T
Weat L7z,

Mt L Jiik
EBRBIY

JIE5iG 2 FUBE PRI E 7V ENY) T d B KKA'-Talcl
(KKA) ~ 7 A (MEPE 8 ki) & KKA' 2%
C57BL/6JJcl (B6) ¥ AMLiRE Lz~ X
ThdbIerb, FERFata—vELT
B6~vw A (HAZ L 7HRX&H, ®w) 20
Wiz, FEENE AL CER22+ 2T, 2F
20~60%, MBIER 7 ~2180 7)) —> 1) 7
fEECHEL, FMEHE (MF, £V 1%
IVIERE T3, Bin0) & KEK % H B S 2 7.
AIEFeNL, NG ERRK B F BT B 2 D KR
%%\F (No.08-081, 10-059), JIINGEE R} K248
WEBIR D X 7o 7.

FEHNBET T 1

KKA' < 7 Z & B6~ ™7 A % Vildagliptin % 5-
B (vilda #f) & IEHGH (Cont #E) @ 2%
43\, Vilda B 12 1% Vildagliptin 50mg/kg, Cont
HEIZ1 Vehicle % 4 BRIZYED 1 H 1 ol 56 ) #F
5L 7.

HE, AR, 77— WET
B, AENEIX S M2 S 128 °F
SEPE U7z, RIIE, 4 BB AR 168
1, Bk ST - 72, MHEIE, 79 —2
FANE (v EBTE BER) 2RV,
FRIME AR Uz, 55 U 72 3R iRk &
BOCICTRAEL 7z HIAEA AU ViR, I
SEhVENRIG IR, M4V H R, A
PR GLP-1HI5E121E, FNENBERIE~ Y A
AR YEF v b GRAKEFHFIITERT, A
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), M)ZYEITALFE-FAMNTa— (Fk
MR T3EpRA S34E, KBR), 77V T~ ELISA (&
NIERFZERT, %), GLP-1 (active) ELISA ¥ v
b (BRRE&H T Y ¥, BE) 2w

Y a=ty=r g

4 AR AT RIS, 16 T2 BT,
¥ 9 Vildagliptin F 7213 Vehicle Z & 0#% 5L,
155°#12 1 glkg D 7V a— A 2 RS- L7z,
NV a— AP, 15, 30, 60, 9052 IC
IR2 & BRI Z ATV, MUBEE 3 X SI4Ef > 2 1)
YRR L2 B CME L. 72, v a—
AP G- 15501212 B T O AIMAEEH PR GLP-11E
ZErR L7207k cillE L7,

SR AR

4 HBAARTH#IZ, 4ABMEATIZBWT
A2 Y (KKA w7 AlZidea—<1) Y R"
2.0H.47 /kg, B6~ ™7 Zl2idk 2—< 1 ¥ R*0.75
HAL kg HARA —F 4 ) ) — &4k, i)
<o ABERENICRE- L2 BRIz 0, 15,
30, 60, 905 IZ REHIR 2> 47\, IUFEEIE 7 1) —
A7 AN &R, RIMERZIZIT- 7.

WBESICRIFRIRE 1 > XY > & E
B 5 GBS o Wk IE Kitamura S O 7Y 12#
LT, UToXHicasrF—EiHbikicky
fT-7z. 15mg/ml I F 7 F—+ (collagenase P,
Roche. Swiss) &10% =7 ¥ JaAT i % & ¢ HBSS
(Hanks' balanced salt solution : 137mM NaCl,
5.36mM KCl, 0.44mM KH2PO4, 5.55mM Glucose,
0.03mM Phenol Red, 0.34mM Na2HPO4, 0.27mM
MgS04, 1.26mM CaCl2, 5.83mM NaHCO3) #,
XYMV EF =) (0.05mg/g) 2 THEERN
BRI % AT o 7o~ 7 A QNREIZ277 — ¥ DS
SPT3mIEAL, BE~MHS L. 3557
F—EEAI X o TR L 72 b 2 $REL L,
50ml I =ANVFa—TIZKL, 37C TI95H
HEHENY 2R & 5 L7z, HBSS 30ml & il & T
L (1,100rpm, 247) % 3BEMD KL, &ED
ALy MZ10ml O HBSS Z RN L C&E# 7 1

V& —\Z@# L7z, &5 I Histopaque-1077 (sigma,
St. Louis, MO, USA) % fI\V: Tzl (2,500rpm,
2245) L, WIZ-ibHLgE & Ah o fmk % 0k L
7o, WEE % $RILL, HBSS %#30ml AT
AL (1L,100rpm, 247) T A4#E%E 3D EL
7o, BRI TEIREEX Y Y —LVICBLE
RS T T, EXy bEAWTHI KBZR
WL7. 42 yEEBlEE TIE, 80T
THMHREL, 122 VEEIER, BIK
BRIy — )V CEMEL, Hiak L7z R
XIAAL VA YHEF Y MTTHE L 7.

I 7 FCRHTIE NI 5 4 &

PRI 720 5 G %, 50ul High-salt buffer (2
M NaCl, 2 mM EDTA, 50 mM sodium phosphate)
EWMUZPBSICT 2 M PEH LAk 1
BT RAE L7 SN EE R ES

(12,000rpm, 543) L 7=1%, Ei&10ul %210 pl
t- 7% / —J, 50 pl Triton X-100-methyl alcohol

(1:1) A L7 B KEHRER & &N
SEIXHTE U7z ELISA ¥4 CHllE L 7.

DI T = RSB A > XY > BRI

PRELL 721 5 IKE % KRB-HEPES /N v 7 7 —
(5mg/ml BSA & A KRBH, pH 74) T7 L 4
YFaxX— DML, O (10,000pm, 14) £
W EEAZ30mM b L < 1316.7mM 7 )V I — &
EEEEL, 605 A v F a2 R— b LA EHh
(10,000rpm, 143) 12 & W57z BiEE W,
Bl L7z ELISA ICCTA Y A VigExHlE L
7z.

Laser Capture Microdissection (LCM) %

Ry ISV ESY =) (005mglg) 12X 28
PEN BRI T D = 7 2 5 5l & SR IE, OCT
a8y Y FIZANSRRAE L, HHEY R 2
JUYFAEF Yy FT8umICATA AL, AF
AFT7 7 2R, T TTIZT
HAERAE LI, A4 F&ET0% T8 /7 — L,
Diethylpyrocarbonate (DEPC) ML # 7k 12 &
ZTRIMW MR L7tk ~< FF ) ¥ TIOW



198 N E e & Ek

Mgt L 7=, &5 I12DEPCLFLAK, 70%,
95%, 100% T % / — VIZ&30F MR L 7214,
FULUIZH MR L MRt riTo 72
%, PixCell system (Arcturus, Mountain View Ca.
USA) Z MW THIBYI TN OB 7 KIBIZ L —
Pz MY L, HEHES T 1 VAR 7.
LI R L, M A AT
537 HIB AR 7.

RNA #/t} * Reversed transcription

RNA fili 1} 2 1 PicoPure RNA Isolation Kit

(Arcturus PN 12206-01, Applied Biosystems,
Life Technologies. Corp., Carlsbad, CA) % fii
M L7z. DNase LB Z ML, 7/ A DNA
DA vy IA—Ta &L 7. Reversed
transcription {2 (X TagMan Reverse Transcription
Reagents (Applied Biosystems N808-0234) %
L, cDNABGKDIzODT T4~ —121%
Random Hexamers % f 72,

Real time-PCR /%

SYBR Green |2 & % Real-time RT-PCR (reverse
transcriptase- polymerase chain reaction) % % Jf
W7z, 77 4 <% — I3 GenBank ® nucleotides 2*
5 %7 »u— F L 72 mRNA sequence |Z30 &
Primer Express (Applied Biosystems) Tixal L,
blast % T 75 4 v —DOHMEMEICD W THE
U7 BB ML, MiusgmE, 78—
VA, BALA VA, DREEANVA, BES
BT 57 74— 2 LERFHEHR T2
7 4 — VO AT o 72.

YTV ENS, TIAT—HWE L
ul, SYBR Green PCR Master Mix (Applied
Biosystems), 7HUKDRIEE 9ul AN Tiw#
10ul @ JIS i % YE B L 7z, ABI PRISM 7700

(Applied Biosystems) T55% 4 27 JL @ Real
time-PCR % 17 - 7z. PCR §: fF1350C 2 4
95C 1043, 95C 158, 60C 157& L7z, & T
D FEBEFB T Dissociation curve 74T % 17\ iR B
WmEE, 74a— A7 )VESUKE) T PCR products
DWREIT- 72, BIETFRIAZOERID

O, Wy ba—L & LTI8RNA % H W\,
29T REIE LT

W Z LTI DR I 7T

BI2BEEIC, XY P2V S — b (0.05mg/
g) T T= Y ADMEENIREEZ 1TV, el % %
WL, AV<) YEE- 8T 7 4 VAL,
Apm OHY A T A4 FERZER L7 oG
IR PUREICHE > THr o 72, 9, XS
T4 VYRR LVEY =LY (HEHEE T bk
&4t KB, =% 7 —WIcThins 74 v %
1T - 7. Tris-Buffered saline (pH 7.6) TBS (pH7.0)
THEE, LEIRLTIA 70y n—T%H
W HURIRIE AL E 24Ty, 3 %R AKkFE X ¥
J =X Y NRBEARV I F 2 T —E R BRI L
720 1RYUEE LT, HilEFvE > 2/EAEH
R (THFHT VA T UHUE D T FR Y < b
A Fr=1:1 25C, 1WH) (HXatht=
F LA, WH), <7 APLPCNA (proliferative
cell nuclear antigen) € / 7 0 — 3 LHifk (4 C,
—Wp) (RS =F LA, BHH), =7 R4
4-HNE (4-hydroxy-2-noneal modified protein) &
Jra—F ik (4°C, —) (HAZALG]
AT FEAT, 483F), ¥ ¥ CHOP/GADDI153
Ptk (4°C, —H) (Santa Cruz Biotechnology,
Santa Cruz, USA) Z i/l L7z. TBS 12 Tk
Y TIWVATA Y MAX-PO" (R &M =F L
A, WE) 23 L, 25T I TL04 R & ¥ 7z,
TBS I Tk, ¥ > 7V AT 14 ~ DAB I

(A =F LA, 350 L s,
xf H4eft 1 Mayer Hematoxylin {2 TAT - 72.

TUNELHAh I3,
system (DeadEnd; Promega, Madison, WI, USA)
EHWT T o 7.

colorimetric apoptotic detection

SRR R, BT KRB OFHINICI,
NIH Image (Ver. 1.61) % H w7, B &
i, EEE (mg) x (%FEI KB x (%
g% 12X W EIM L7z, PCNA, CHOP,
TUEL 0 iZ 3t S hTw b H 0%,
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4HUNE 23RS R SN Th S5 D%
P L7z BEdiiasRix, W KENTRTO
MiRasx e L, 50T K% Fl v CH
EL, TOVHEEFEL L.

Al FHIMERT

ETOT — Z 3P £ FEHEFE (mean
£ SEM) Tat L 7z, 2 B [ @l 1E Mann-
Whitney U test & IV, p<0.05x ARA=DH D &
L7z, £EIEBIZ, Mann-Whitney U test Z 4 1
3R L, Bonferroni-Holm #:12 & V) # 1 % 17\,
p<00bE2HFEAEDY & L7 Mt X
StatView- ver. 5 (SAS,NC, USA) % L7-.

ROk
Vildagliptin DCH ~— 7% —IZ R ITT 75
I ABMERE (8 i), KKA' <7 A DEMH

S & BB p L OREENE ] 0 o)1 B
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w, PRSI LR, mAEE, A
AN ME, M EIRRE L, B~ AT
RTCHEIWEMTH > 7255, Vilda B, Cont B
D2HMICEBELREIEDO R o7, ZERD
m¢7Wﬁﬁ7ﬁ ﬁﬁiGmlﬁ%ﬁvﬁz
& 2 LA XRD s o7 B
=, I@ﬁmwﬁi WV@Z&%LHW&&
HITHIIN L 7225, A A vilda B, Contﬁ
MICHEBELRAZZRD LD o72 (KA, B).
%TF(RQW)®*ﬁh Mzbtmﬁﬁ,
AR Ul {EMEE GLP-UMHE, 7 Vi I U fl
i, M7 RED 2HBTHELEZLRDO R
o7z (KIC-F).  Ze g i v bk AR i 1%
KKA' ¥ 7 A D& Vilda #T Cont BICILL, A
SIS % 7R L 72 (KKAY: Cont #f 274.3+9.2
vs. Vilda # 214.4 =7 mg/dl, p<0.01, X1G).
BB R BR IS B W T, KKA < ™ A Vilda B

A B C
) ®) ©
i 100 -
vt T T_ =
% 6 HA-‘?——"? 35 ? 80
) —
W i % 60 -
5 & g
B4 25 A & 40
—o o o8
ﬁ 20 A
2 — 15 . . 0 -
8 9 10 11 12 8 9 10 11 12 KKAY
BRGE) BEEGE)
D) + )] ¥ (©) *
= §25 7 £ 300 = 300 -
= & 5, ] N
& 1 T s 200 i 200 1
A = a m
= &} R a
X & 10 - 2 #H
ANE] # 100 8 100 -
- o5 # #
& # o =
% 0 - 5 0 - B 0 - & 0 -
B6  KKAY B B6S  ggar B6  KKaAY B6 KKAY
1 #EfE, fkE, RH T 2 =5 okix

W KKA' Vilda #, {1 : KKA’ Cont #, —@— : B6Vilda#, —O— : B6Cont &, [ |: Cont #, M : vilda %

(A) : Bff=oHER, (B) : FREOIHER,
(B) : Z2JERpGYERS GLP-11H, (F)
T 1 p<0.05vs B6 Cont #f,

(©

2R MLBE L, (D)
DZBHERE OV A T UAE,
*:p <0.05 vs KKA' Cont #, 8 n=5.

CZEJEREA A U,

(G) + ZENEIRE R NI 1
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(¥, Cont #EIZH LA DA TOMERA
Y MIBWTHREICIMAE MO FA-DHH S 1,

A VA YIS ML Twi —,
B6~ 7 A TlE, WERM155 % o MbEE, 1 >~
AN AED A FEZ RO 72D, FNUAOME
KAV P CTIRAELEERD Lo 72 (X2A-
B). HERAT1550 % DG ER! GLP-113, KKA' <
7 A, B6~7 7 R & HIZ Vilda FEAS Con B & X
THEIZHML TWw7: (B6: Cont #f 36.1+2.7
vs Vilda # 53.0 1.3 pg/ml, p<0.001, KKA’: Cont
# 28.1 +0.6 vs Vilda #£40.9 2.0 pg/ml, p<0.01,
B2C). £ YA VEZMEHERTIE, KKA XY
AT BWT Cont HEIZH L Vilda #ETA R
VIRZWOEBRYE Y A2 (K3A) A%, B6

<X ATIE, WMERICERERZIED LN 72
(X3B).
A
( )500
)
on
£
)
"
=
0 1 ! | |
0 30 60 90
BR(5)
©
60 - % ®
250 |
=1)
§ 40
“,j 30 -
=
20
Eaal
LT
0
B6 KKAY

JE 5 SCRBIERED & O 4 AN B e~ D 7 2
Vildagliptin DB 7 K EANOREEE L B 5720,
FNHTEIR VA F O EGER AR
T, B REOME, KMRRs LUK
BRIRERICOVWTHIF LA (K4). KKA
<Y ATIEB6~Y Y AIZH L, BT REIZEKR
L= OEL IO Lo /2. B6R ™7 A
WCHL, KK 2ADOFESKEWN LMzt
A HICH L, Vildagliptin 5 TE 512
Ml mL, pleERE D A SR8 m
Az (F1). B6X 7 AIZBWTH Vilda B
O BB X O B MINE E &, Cont B
WHLEmLTwz (1),

B KB R A, e PR &
—3 LT KKA' ¥ %7 X DM Cont Bt & T,
Vilda #ECTH B Z /R L7z (KKA' : Cont F

(B)
6 -

AR B(ng/dl)

BERE(5)

M2 ROMARE (gkg) MATREOMBEME, 1 > 2 SEOIHER &GS GLP-11#
B KKA' Vilda #, [ : KKA Cont #, —@— : B6Vilda#, -O—:B6Cont #, [ ]: Cont 7, M : vilda #
(A) © MAEHOHER, (B) @ 4 v AV VEOHER, (O : BAM155H O R GLP-1#

*: p <0.05 vs Cont ¥, %8 n=5.
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(A) (B)
120 - 120 -
100 - _ 100 -
X X
~ 80 A ~ 80 A
k- 60 - ke 60 A
o o
# 40 # 40
i=! <!
20 20 A
0 1 1 1 | 0 1 1 1 |
0 30 60 90 0 30 60 90
BERE(5) B9

3 A VR VKRR

—B-  KKA' Vilda 8, -[J- ' KKA' Cont #, —@— : B6Vilda #, —O- : B6 Cont #f
(A) 1 KKA' =7 A (2Ukg), (B) :B6=™7 A (0.75U/kg)

*: p<0.05 vs Cont #, % n=5.

KKAY Conti

o

& n=5.

# 1  Vildagliptin D g M~ 3 % 8

BAINEEE (%) BANEE R (mg)
B6 Cont 74.83+1.46 0.81+0.15
B6 Vilda 79.25+0.89" 1.19+0.11%
KKAY Cont 85.75+2.00* 2.90+0.39*
KKA' Vilda 91.19+0.74 T 5.00=0.39 T

SR+ fEdE s KB n=5, *: P<0.05vs B6 Cont #, T :P<0.05vs KKA' Cont %
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(A) * (B)

150 4 T | 80 -
: I
i

—~ ~ 60 A
= U 100 - A
#Hin AN 40 |
g Y
8’ 50 0 %
y L WE 20
in in
Y 8

0 - 0 -
B6 KKAY

[R5 BT REI B B AELRST X — 5 DB

[ 1:cCont#, WM : vilda#: %% n=5
(A) "I IREA VA VY ER’,

N E g &

[T

t © t
E af 3 7 Tk
ol H
|—L\ N F
PR
£
S~
£
21
X
A
S,
B6  KKAY B6 KKA’ B6 KKAY
3mM 16.7mM

(B) 1 7 KBS B & i,

(C) & pEE 7 L a— X (3mM)

BIOUEEEZ V-2 (16.7mM) IZX B 7NV a—ABMEA ¥ A V5.

T 1 p<0.05vs B6 Cont #f, * :p <0.05 vs KKA’ Cont %f.

123.8+3.2 vs Vilda # 106.1 35 ng/ 5 K5 |
p<0.005, [XI5A) 7%, B6~ 7 ATid, WEEHEIZH
BhErROLR,ro7 (H5A). BIREA ¥
A &R, B6Y T AIZH L KKA Y7 AT
BAREICEMETH o 7275 Vida HECTIIAE R LK
FE % A7z (KKAY : Cont #£26.7+1.5 vs Vilda # :
32313 ng/ 7 KK, p<0.01, 5B). B6< 7
AWIBWTH, Vilda # T Cont FEIZHRTEES
KEA YA YERIAERIEML T (B6:
Cont #£45.2+2.2 vs Vilda #f 56.8 +3.1 ng/ml/ [}
J KB, p<0.05 X5B).

RIREE 7V 2 — AR L AT IRIEBA >~
2 VA B, KKA, B6w ™ A & b
Vildagliptin ##5-OF ECTHE L E 2RO LD o
oo —F, BV a— A REMNEAL YR
VAW RSB, B67 7 AZH L KKA %7
THBEICKMETH 525, VidaBETIZAL R
VWA OB S L 72 (KKA: Cont #1.1+0.1
vs Vilda # 1.4+0.1 ng/ml/ & KK , p<0.05,
5C). B6% 7 AIZBWT Y, VidalEn A v X
V) Uk, AEIZEI L7 (B6: Cont B
1.8+0.1 vs Vilda # 2.3=0.1 ng/ml/ & T X &,
p<0.05, X5C).

W B R (AT TN DiF
4 A AFIZ, Vildagliptin D B Az 12

9

B 25 BeHLIPIT A2, LCM #%
HOTE M EICHFET IRIKEIT
B OMBEERL, #ETHEBEIIOVTR
L7, KKA <7 R Vilda #£1Z, Cont #ZLb
L, Ml b & {mF (HIb-9, NeuroD, Pdx-
1) FEBIBFESHINL, 53 LHHEIE T (Hes-
D) BHMFAFEIMELT LTV B6 Y7 A TDH
Vilda #C, Cont #I2IL L, HIb-9, NeuroD O
BB E A7z (BN6). b By
f&¥ (CyclinD, Erkl) 3¢3l1X, KKA <7 X,
B6~ w7 A& HIZ Vilda HETHREIZHIML Tz
(X6). /NafkA b L AEEEET (Xbp-1),
TERN— Y AFEEET (Casp3) BLOIRY
SR EET (Sreblc) DFBIT KKA <7
ZWZBVT L D HELMEINICH D725, T35
BlIZ Vildagliptin % 5-12 & ) A E 2 HH Sz
(7). =%, 7RI 2WHEET (Bel-
2) BLUHIBILA b L A8 IEF (GSHPx
SOD2) 5HIL, Vilda BETHEIZHML Tz
(K 7). B6~ 7 AIZBWT, Vildagliptin % 5-
X, INSHBIETRBUM SEEEZ 52 b o
7= (E7).

JEE Z LC /3 D S FER e FHI BT
MM RGE~ — /1 — T % PCNA Sz et ¢
&, KKA' %™ A, B6% ™7 A L 3, Vildagliptin
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W 72 RBFFEIC B\ T, Vildagliptin 12 & 5
BHRE DB REC A B X OB p i E = o
WIERZH S L7, BICEERTHRE T
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RIFBET NI ATHRDONTEY, AIEH|

OMNSAL - B~ ORI, R LEEZ T

52l HENRLDTHL I LMK



204 N R R & RS

INBERRARL A —  BRIERFLR  — —— PRV R — IBEEHK
XBP-1 GSHPx SOD2 Bel-2 Caspase3 SREBP-1¢
(X104%) (x103) (X 10%) (X10%) (x10%) (X10%5)
<15 3 * 6 3 2 15
% *
4 10 2 4 2 10
z 1
g5 1 2 1 * 5 *
é %
0 0 0 0 0 0
KKAY ¥R
(X104 (% 103) (%104 (X104 (x10%) (% 10°)

Ratio vs 18SrRNA

15 3 6 3 2 15

10 2 4 2 10
1

5 1 2 1 5

0 0 0 0 0 0

B6 ¥R

M7 BELMINEERIIMEAA N A, BRILAML X, TR VA, JREGREHEEEFRE 7T 7 74 VO

[ 1: Cont#, I : vilda %

EB KKA w7 X, TE :B6~w7 A, & n=5. *:p<0.05vs Cont #f.
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B6 mice (cont) B6 mice (vilda)

KKAYmice (vilda)

KKAY mice (cont)

8 SERAOILE
(A) :PCNA (proliferative cell nuclear antigen) @54, (B) :4HNE (4-hydroxy-2-noneal modified protein) fyEHuth,
(C) : CHOP #e¥%2%ets, (D) : TUNEL $pEdetn
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B6 Cont B6 Vilda KKA” Cont KKA” Vilda
PCNA B PEHila=E (%) 0.71=0.09 1.15+0.16" 2.07+0.17 4.25+0.62"
4HNE PPl (%) 4.16+0.61 4.00+0.30 12.08 £0.80 6.00=0.60*
CHOP FpEfiRas (%) 0.03+0.01 0.02+0.01 0.24+0.02 0.12+0.02*
TUNEL FtEfiiazE (%) 0.02+0.01 0.01+0.01 0.29+0.01 0.13+0.01*

S £ BREERRGE, KB n=5, *: P <0.05vs Cont #if
PCNA: proliferative cell nuclear antigen
4HNE: 4-hydroxy-2-noneal modified protein

fadgms, 7RI =T R, BILA ML, MR
A ML AR —H =T, SRR AT
HREDIL—HTEDDOTH 7.
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B ARHOEREDIAEDL RIR I N 5.
AREFFRICBNT, 4 v 27 LTV BEETH D
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Molecular mechanism by which vildagliptin, a DPP-IV inhibitor, preserves
pancreatic B cells : A comparative analysis between diabetic and non-
diabetic mice

Sumiko HAMAMOTO

Division of Diabetes, Endocrinology and Metabolism, Kawasaki Medical School,
577 Matsushima, Kurashiki, 701-0192, Japan

ABSTRACT We investigated the molecular mechanism by which vildagliptin, a DPP-IV
inhibitor, preserves the pancreatic B cells in diabetic mice. Male diabetic KK-4"/TaJcl (KK-
A") mice and non-diabetic C57BL/6J (B6) mice, 8 weeks of age, received vildagliptin or were
vehicle-treated for 4 weeks. In addition to the morphological and biochemical analysis of the
islets, gene expression profiles in the core area of pancreatic islet were also analyzed at 12
weeks by using laser capture microdissection method. We did not find any differences in body
weight, food intake, fasted blood glucose, insulin, glucagon, and basal active-GLP-1 levels
between the control and vildagliptin-treated groups in both of KK-4" and B6 mice. Vildagliptin
decreased the plasma TG level and islet TG content only in KK-A. Insulin sensitivity assessed
by an intraperitoneal insulin tolerance test significantly improved in KK-4" when treated
with vildagliptin, but did not in B6. Vildagliptin ameliorated glucose tolerance and induced
significantly higher plasma insulin at nearly all of the observed points on OGTT in KK-4, but at
only 15min on OGTT in B6 mice. Vildagliptin increased the pancreatic B cell mass, islet insulin
content, and glucose-stimulated insulin secretion from isolated islets in both strains of mice.
Genes involved in cellular differentiation and proliferation were up-regulated by vildagliptin in
both mouse strains. Gene expressions related with apoptosis, endoplasmic reticulum stress
and lipid synthesis were downregulated and antioxidative stress related gene expression was
up-regulated only in KK-4 mice treated with vildagliptin. Morphometric results for PCNA,
4HNE, CHOP and TUNEL corresponded with the data obtained in gene expression analysis.
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Vildagliptin increased the B cell mass not only by directly regulating cell kinetics but also by

suppressing oxidative and/or ER stress, secondary to amelioration of glucolipotoxicity.
(Accepted on October 22, 2011)
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