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Agonist Inhibits Macrophage Activation and the
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3/ TIFR=F— AV ES— - A TIOREFHRREIMT L. 20OFMHEL LT, TOEHIIFALNF«
BlzkoTHIBERTWAT 2707 7 - VOEMALEIMIL ) 29 kM eE 22, 22 CRPETE, PEEEA ML 7Y
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AR L7, 5100 x MOELZ U ¥V iE, 05 U/mld4 ¥ 9 —7 28 v-y £0.01 pg/mloY) REMEED T THLE
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Abbreviations : ED, effective dose; IFN-y , interferon-y ; IL-1 3, interleukin-13 ; iNOS, inducible nitric oxide
synthase; LPS, lipopolysaccharide; MCP-1, monocyte chemoattractant protein 1; MLDS, multiple low-dose
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DEFE S BB ERE/MERF 1 (monocyte chemoattractant
protein 1, MCP-1) R 7S A3 ) =%V - ToFR=F— - 4
v ¥¥d — - ¥4 71 (plasminogen activator inhibitor type 1, PAI-
D) OEEEmRNALANL»LHTAIERZRM L. 44

FHA CRIBUZ L A MCP-1& PALORERFED AL E L —
BRI NEEE R F % v 73— B (nuclear factor kappa B, NF- « B)
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LD KIS NDBIZTFHOBRLEN LREET S Fh AR
NOZEDREABIRIL ) A ATREMEZHE L. £ 2 TR
TH, $TPPARy TT=RAMTHEFT V)Y RERIN~
yua7 oy —VOERIICEZ B REBRENICTRET L 2.
S5, vru 77— VOEEESEOREICEERRE
SEEZGNZYLSBREARA LS PV MY > (multiple
low-dose streptozotocin, MLDS) %512 & 277 A 1 BIERFE
FABBITAT 07 7~ JEH - SEBABEEENL L
PRI B AERE R A DV THRET L 72,
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1. =&EM)

LB 625 SABOHMECD-1v 7 A (BRFr— VXY
N—, HE) RV, SFRSRKEBWERRME CI1T-o 72,
THRERAFE CRE-L (HERF v— VX)) N=) AL,
HE#K, BEBETICYYAR@AT L. WIhOERICE
WTh, v A LAMOTMEATR, EBICELL. b,
B OB AN D W TSR KB EBRER 01 fE-
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I. #%

RPMI1640 553, 7 S IRIRIME, <=3 ¥ (50 BAL/mi) -
AMLTIRA4T Y (50 pg/ml) IREW, BIV) CEEMHE
HRA1E K i3 Gibco BRL (Grand Island, USA) & DA L7, A b
L7 M+ ¥ ¥ (streptozotocin, STZ) # & U'IFN-y & Sigma
(St. Louis, USA) £ WEEA L7z, N> & AL H KBS (L)
L0, VREHELKR (lipopolysaccharide, LPS) & Difco (Detroit,
USA) LD #NFhEEALZ. ¥4 7)) U i HESTE
(KIR) & h#t5 % %)/, EDTA2F bV 7L, WEREEE - WEEE
WEF v MIEZFERGERT (B84) LV, Coomassie & FH
¥ v I Pierce (Rockford, USA) & Y ZhFhHA LK. #
OADOREIFIFNHIE (KR) K VEALL.

I. BERsLIUTR~Y7O0T7 7 — OB

RPMI1640 553412 10 % D IE@IL L7 7 Y IEIR MG, <=2V
Y AMVTEIRAVVREREIMAERBL LA, 72D
MM Y 7 A FEA L TRERS G EERL, 20
e~ A NENE A ST RO ICHE S U Zx . T P M P v v
1600 [El#z/ 5T 6 4 M0 L Lik % Bk, 0.15 M#E{LT v =
=Y 4, 1.0 mMEEEAEY Y YA, 0.1 mM EDTA2F Y™
LERUINEBETPH 7.2 LZE{LT v E= Y ABEHHES ml
TMABM L7z, 30MBELI+HFEOHBBREMZ T
1000 [H#R/3- T 100 L, EEEBRER, 1X10° /ml &%
5 X9 ICEHEORBRICERES . —F, BEE5 ml ok
BT AN55 X 15 mmAR M) MLET2.5 ml 71 AR—H¥7

i

VEFHSORIMEANTT Y ORL, 100 gmF 1 17 > 4mm
;8% (Becton Dickinson, New Jersey, USA) # 38 L Tl iz
A XL 7. BNIRL IR TE O BN AL R, Bk
YEZY LABRATCTHIEE, 1X107 /ml %5 L CEED
BEWCHRES 2. 20k, BELTE L 2ZBEENZ RS
B iRt & BRIR IR %, 24 AEIK 7 L — I (Corning, New
York, USA) \Z8&7X500 p1 3" 28 & 5% COL i, 37TCTHLMET
THE L2, 1EMEZIC, JEEEMRaE) v EBREsmas
KEHVT3IEGEEL, ThENEEABI R~ 077 —
VEBEELL. 4B, EFEEMEOBREIR IR,
1BEHOREEL EEF2~3E < VEL .

V. 470407 7—JFEEICRIZTHED
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IFN-y BXULPSIC L W EEN< s 07 7 — U0 LT 3
NOEAEEZ YT 77— ViHEHALDIRIEL L2909, fErER
JoRT7 7 —VEHEER, FRIC200 L] ORTREEET & Sk
DIFN-y, LPSBIUVEF 5 ¥ Vv &2 T48FRIsERE L,
ZORELFTIEREL-NOEZBBOT L L HilE L7,
iz, EFT) V0w raT - DT A MEEEE
RETT B8, 48MMEEEZEO~ 7T 77— %0.025% 1)
7 /EDTABHBEBWTT L — b2 S RllE%, M)ty
TN — % & UoRIBE IR % MEA L MERETEAR 2 v TN
FEHL

V. NOELEDRIE

NOEES MR E D0, v7a 77—V 5HDONO
DELEBIINODRHEY TH L HEWERI 4 BEZRIELLT
Kz, BEEFEDPOERMEE A 4 > B GriessiEEI X ifllE
Lz, Thbb, BEICT VEBEREALVT 72 VT 3 FEML
THREFOEWEHEAF Y ICE BV 7 Vo st EL S
®, FIWRFTFNIFLIDTIVEMATT S Dy TSI
FROSZ & W R L7227 VB E® 540 nm OIEREE THRIE L 72,
HERERA & VIR, FOROBBERIRIEL L THERREICL
DIZHEMAR A S B L 7.

V. MLDSHERBEFIICH IR ELT U 2V OERRER

FEHEIC DN T D5

1. MLDS <™ 2 DR

STZ'&, #EK7 T % 7K IEMBKEEF MY Y o5
W2 TpH 4.5 2L 720,01 M 7 = & BB 812 4 mg/mlD
RECHERL, BRBIESSERIZER L, 5HBERT
30 mg/kg F 721340 mg/kg D STZ % = 7 A DEIEPIZHKS L,
MLDS< ™ 2 &4ER L7z, STZHEHREH%2E0H & &EL,
Bk TE , TAECMAHEEZ == — L, $£14A L £E28H
KEERABL OB~ O07 7 -V LDONOELENHEL T
B OMBZENRE * 2 hFhiTo 72,

2. KEHESTZHRRBE~ 7 A DERK

KEHE STZHR SR~ Y 21, 0.01 M 7 = > @Gz
IR L LT 25 mg/ml & L7zSTZ % 250 mg/kg lEfEmix5-L
e L7, STZHE5H% O L& EL, $£0H, #1H, #2
H, %40, %60 CMEELEE L.

3. ¥x7 sV roks

streptozotocin; NF- « B, nuclear factor kappa B; NO, nitric oxide; NOD, non-obese diabetic; PAI-1, plasminogen
activator inhibitor type 1; PPAR y , peroxisome proliferator-activated receptor y ; SPIDDM, slowly progressive insulin-
dependent diabetes mellitus; STZ, streptozotocin; TNF- « , tumor necrosis factor-a ; 7 &, TV F VNV X B
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STZ#%E5D 7R & ) =7 A2 EEBIZ2HIZAY, —Hi2
BEERAFRT L, YL ) 7 U001 BiREE
¥52C, HHEAETICHE L., BRBIVEHLALEEY
)y BRI 125 mg/kg/BTHY, EF Ty T UK
EHFEEARCHGNECEZELE 2 2o/ (BREAR
R).

4. MILDST®Y ADBEERNBL T~ 7 7—=YH 50
NO EAEDRE

40 mg/kg D STZ TR L 7= MLDS ¥ ™7 A5, Rk T &
CEERBLUM~ 7077 -V 2 BHEEL, 5 U/mlOIFN-y
£01ug/mIDLPSOIEET, FEETICHRLL, s 08
EHHEO A% S HEERE CRERRS Ly 206 LEER
BLOM~ru7 7 - VEFEBRICHEE, REEL, e L.
HRASMFMBRI, R LFPOHME/IF VELHEL,
Coomassie ZHHIEF v b & HAWTHIE LAHEHECHIE
L, NOEARE L7 ‘

5. 7 BROEREEOMBENRE

<o A DR RLEI0% KLY VETEEL, 57
4 AEHES pmiCHYIL, HEREEBL CHERLL. v
A0 EDLRLELIMEUENSBEBEL, 83 BDAE
WHOBREORELZUTO L S oAb L.

0F I 7RBICREMBORMEE o/ (DL,

1E BB BEOAEMREELROL25, 0

REHELZ 7 BLEEDI10%RMBTH 5.
25 T B0 10%Lh 150 %Ki oo i B\ S AE AL IR & 7R
05,

3R TED50% L EnHiEIC REMBREERD .

ELIEETIADTBROBEEMREL LT, k0L iz
7 B8 (Insulitis index) #EH L7z, FBREEK=%~<"
ADTBEOEFEE/BELLT B

6. MERBWBEDHE

<7 AQMEEEE, HEREAET CHFEHRT7ED?SFHR 100N
12, WS MENERIVII—F (FTRYFALR - T7—=,
R FHVE#HRY SRR LM% Byl L2, i
TEAHREE01Z 250 mg/dI1 LA E % 2 LG9 7o b % BER R 3 &
e L7,

V. #HEterosRst

WEMEIEX + SEM CFR L7z, NOEAR S & UMBEM I3
LTid, StudentDtEZ A VT 2HEMOFEETHE L.
7 BRIBHO LB - TR B ST H Y, Fisher®
PLSD posthoc i Z CHEEMRE LT » 72, HERWOFAERII,
Kaplan-Meier 2= - Hli #f % /£ L Mantel-Cox i % JH W T L
fo. 3, WTFRDLERES %M (p<0.05) THEIFHICHE
EHHE L.

B &,
I. #BRERNICHTBEFTV R DR IAT7—ViEE
s LIZTHR

1. IFN-y BLULPSIC L B~y AHMBEEREA~ 7 97 7 —
S DEHAL ‘ '

IFN-y BLULPSI2& A7 07 7 — VOIEMILE NO FEA
EHREE LTEMLYD, CD1vy Ah 5 HEEL - fElER~
7077 =T %IFN-y 5\ IZLPSOFTE T I 48 R I BE 1%,
AR bW P T L TR A L R R LR R IR

F. IFN-y (H14) 3 & U'LPS (X 1B) i3 # e h HEEIFEHIC
77—V O0EEEEA Gy EAREYEMSE, EDs
(50% effective dose) IF%& 4 1 U/ml, 0.05x g/mlTH-72. B
L ZED251244 3 5 0.5 U/ml D IFN-y & 0.01 z g/ml D LPSD
HHET T, IFN-y, LPSHBRIETO&4#3.0%, #H11.5
BEOEREE A 4+ v EELRD, MEid~r o7 7 — ViEkkic
st LRI TdH o 72 (K10).

2. IFN-y BIULPSI2 X A= 207 7 — VOEBRLICS &
ZTEFT) 7V OFR
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Fig.1. Effect of IFN-y and LPS on nitrite release from
primary peritoneal macrophages. Primary peritoneal
macrophages were harvested from male CD-1 mice of 6-8
weeks old. The cells were culutred in RPMI 1640 medium
with JFN-y or/and LPS supplemented with 10% fetal bovine
serum for 48 hr at 37°C under 5% CO,. Nitrite levels in the
supernatants were measured by using Griess reagent. Both

“IFN-y (A) and LPS (B) increased nitrite release dose-
dependently, and the effect was synergistic (C).



%

346

100

5

‘B 90

17}

L g0

Q.

(o

= 70

175]

0]

."E 50

=

Z 40 1 L . A 1
0 20 40 60 80 100

Pioglitazone (uM)

Fig.2. Effect of pioglitazone on cytokine-induced nitrite
release from primary macrophages in vitro. Primary
peritoneal macrophages were cultured for 48 hr with or
without pioglitazone (5, 10, 50, and 100 M) in the presence of
0.5 U/ml IFN-y and 0.01 xg/ml LPS, and nitrite levels in the
supernatants were measured by using Griess reagent.
Pioglitazone suppressed nitrite release dose-dependently.
Values are X = SEM for 3 experiments performed in duplicate.
* p<0.05, ** p<0.01 by Student’s t-test.
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Fig.3. Time course of changes in blood glucose levels in
MLDS mice. Forty mg/kg body weight of STZ was given
intraperitoneally for 5 consecutive days (arrows). Fed blood
glucose levels were measured every week. MLDS mice
developed hyperglycemia 2-4 weeks after STZ injection.
Values are X of 15 mice for each point. Vertical bars indicate
SEM. * p<0.02, ** p<0.01, *** p<0,001 by Student’s t-test.

Fig. 4. Light microscopic photomicrographs of pancreatic islets from MLDS (40 mg/kg body-weight) mice at day 0 (4), 7 (B), 14 (C), and
28 (D). Mice were randomly selected for removal of the pancreata at day 0, 7, 14, and 28. The pancreata were fixed with 10% formalin and
embedded in paraffin. The sections were cut in 5- 2 m and stained with HE. At day 0, the islet is totally free of any mononuclear cells. At
day 7, momonuclear cells infiltrate around the islet. At day 14, mononuclear cells infiltrate into islets. At day 28, mononuclear cells
extensively infiltrate into islet. Scale bar indicates 150 ym.
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Fig.5. Nitrite release from peritoneal (A, B) and splenic (C, D) macrophages ex vivo. Male CD-1 mice were intraperitoneally injected
with 40 mg/kg body weight of STZ for 5 consecutive days. Control mice were treated with the buffer alone. Primary peritoneal
macrophages were harvested from control and MLDS mice at day 7 (A) and 28 (B). Splenic macrophages were also isolated at day 7 (C)
and 28 (D). The cells were cultured for 48 hr, and culture supernatants were assayed for nitrite levels. Nitrite levels were presented as
nmol/ zg of macrophage protein. Only peritoneal macrophages from MLDS mice at day 7 produced significantly large amount of nitrite
compared with those from control mice both in the absence and the presence of LPS plus IFN-y. MLDS, MLDS mice; LPS + IFN-y,
cultured in the presence of 0.1 g/ml of LPS and 5 U/ml of IFN-y . Values are X of at least 3 mice for each point. Vertical bars indicate

SEM. * p<0.05, ** p<0.01 by Student’s t-test.

0.5 U/mI®DIFN-y & 0.01 u g/mlDLPSOLAET T, Ed ¥
YEyOBET, EFEETICT 207 7 — 3 % 48 BB
L, Ex70%rdwsrna7r—b0NOEEIZB LT
THBZOVTHRE L4 R A 21R¥. 5, 10, 50, 100
MO ) & T CUAEEE S 4 vk EIIEL ) %
VOB TOFNFNET.1£3.3%, 80.3+4.9%, 69.9+
6.1%, 61.3+11.9% EHZEIZWAL, ¥ 7 )5 vk~
077 =376 0N0ES T HEREMIER L7z, ED50I
ERNEHREEZONEBLZ10,MTHY, €470
VR DWETH L p IR R L. BB, U
Yo T —HEEICTE A 7 ¥ OMIBEROF L R
L7z Zn, 10 MDY )7 VIEETF, JEAEE T THM
TR EEEE ol (EFX 7Y SV UEALET, 79.02
29% ; JEIET, 82.0+5.3% ; p=0.64).

I. 1 BEREETIMDS Y Y ADEER~ A T7T7—
EE(E, SBR, BRERBELCSABZEATUEI D
R

1. 1 BIBERFE L, MLDS™ Y A DHEY

CD-1%w A AR S TEMRFE L SR LEL VIR
STZ 40 mg/kg % 5 H BEME CRMENES T 2 &, Mg 1ER
TBRELEDSRACIBES LR LD, 1y ARG A
U ARIEB ORER R % 5895 L 72 (K3). THOMLDS< Y AD5
FEBFETIE, M4WRTEHIICETIEL Y I BICREMBED
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Fig. 6. Effects of pioglitazone on nitrite release from peritoneal
macrophages ex vivo. Male CD-1 mice were fed a regular diet
with or without pioglitazone (0.01% food admixture) from 7
days before the first STZ administration. Forty mg/kg body
weight of STZ was given intraperitoneally for 5 consecutive
days. Primary peritoneal macrophages were harvested from
MLDS mice at day 7 and cultured for 48 hr, and culture
supernatants were assayed for nitrite levels. The peritoneal
macrophages from piogitazone-treated MLDS mice produced
significantly less anount of nitrite than those from non-treated
MLDS mice. Pioglitazone, piogletazone-treated group; LPS +
IFN-y, cultured in the presence of 0.1 x g/ml of LPS and 5
U/ml of IFN-y . Values are X of 6 mice for each point.
Vertical bars indicate SEM. * p<0.05, ** p<0.01 by Student’s t-
test.
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LAY, BREIZIE T BAHIE S Tz,

SEIEE b2, STZEHED 7V F VLR, NO BEERH &
Vo LEBERP R L VMALEFVTRET L0, 1HD
ODOSTZHSEEBLEETWE, LA EDSTZ 30
mg/kg 2 O THEBEOMLDSHRFBEORZHIL L. 0%
THIRE (ED O SHERBORE (D8C, 1M8D) %
L7

2. MLDS<7 7 ADMRFRESMIZBII 2ER~ 0 7
7=V DiEHE

MLDS~® o ZAHbHERBL UM~ 07— U R B,
5 U/mIDIFN-y £ 0.1 ug/mlDLPSDERET, FEFETE T I 48
FRRISE AR, 3R LEPICEME L RS A o A TR LR
REMS5IRT. STZHSBEHRE 7 D ORE T2, MLDS<
A OB L BN T 2T 7 7 — YA 5130.80 + 0.32
nmol/ ug - BRI L, 7 VBRI OA% 5 H MG CEIERN
THELALHB Y AL MEL ZBEN~ 07 7 —
(0.040.01 nmol/ pg « H|H) ML, FELIMEEA 4o
ERINERD 2 (B54). 5 U/mlDIFN-y & 0.1 pg/ml o LPS
DHRFTTIE, MBS > 813 MLDS#:C4.90 + 0.33 nmol/
pg - WEENCETHIINL, MEEHED 1.84 £ 0.57 nmol/ xg - B
WKHLSOIFERELEDL (U54). %280 DMLDS <™
ADERERY 707 7 =Y Tlk, RISBBOZE, IFN-y Bk
ULPS Olsghe, R L ICE7TAOEER~ 07 7 —

T

ITHLNIEMBRA 4 ¥ EEDOTTHEITIED 5 h?, MLDS—w
TADMIERT 70T 7 — VU OIEMLIE—BETH o 7z,
MLDS <7 AOM~ B 7 7=V Tk, 70 (U50) &Ly
%28H (MU5D) &biz, WIEN~ZT 77— (W5A) TFp
ToHEREEE A o v OEETIRIIEE SN - 1.

3. MLDS< 7 ADMEN~ s 07 7 — SiEMALICE 2 5 ¢
F )Y DR

HBEANTROALEF ) V2 L aER~ 2707 7 —
Y OIFEACEIRIMER (R2) %GR THHET 20, €4
¥ V'Y 0.01 %EM A% STZHSBIET7 HAT & Y 5 2 72 MLDS ©
DALMY LABEAT s 27 7 — DICownCEBEOKRS
iT-72 (K6). MLDS# 5% 7 HICHO bz lEN<
U7 7= DHEEA + Y EEDOTTHEEL, EF ) 50y
TEHECTIEASTZ 2 HE L T 2 WIHRBEISE VL L~V $ CH%
Il ENTE Y, IFN-y ELPSIZ & AT - JERF oL
F7) 5 IR EMIDSEED R 4 434%, 13.1% CdH - 7-.

4. EF 7Y IV 2L BMLDS Y AD T BEOIE
HEHL~ s 07 7~V OREIE, MLDSYY 2128513355
RIERDOMPE CEE RS R LTWEEELOATY
BN 2T, BF NS YT sOT y — JiEMIED
Pl A LTI BEDOEBEINLT AR SRS L. 8514
HEFBHIZBITE T BADEEZERLLERER1T
T. 30 mg/kg P STZIZ &L Y /e L= MLDS ¥ % R 12 BT 55

Table 1. Effects of pioglitazone on insulitis indices in multiple low-dose streptozotocin-treated mice

A dose of streptozotocin

Insulitis indices

(mg/kg body weight) Group Day 14 Day 28
30 Control 0.837+0.279 1.09140.139
30 Pioglitazone 0.173+0.083* 0.180£0.108%*
40 Control Not determined 0.92740.047
40 Pioglitazone Not determined 0.1510.093%*%*

Values are X &= SEM of at least five mice. :
*p=0.08, **p<0.001 versus control group by one-way analysis of variance with posthoc
comparison.

b S

i

Fig. 7. Representative light microscopic findings of pancreatic islets from non-treated (A) and pioglitazone-treated (B) MLDS (30 mg/kg
body-weight) mice at day 28. Pancreata were fixed with 10% formalin and embedded in paraffin. The sections were cut in 5-zm and

stained with HE. Scale bar indicates 150 4 m.
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Fig. 8. Effects of pioglitazone on the development of MLDS diabetes in mice. Male CD-1 mice were fed a regular diet with (open circle,
open bar) or without (closed circle, closed bar) pioglitazone. Pioglitazone was given as a 0.01% admixture from 7 days before the first STZ
administration. Forty (A, B) or 30 (C, D) mg/kg body weight of STZ was given intraperitoneally for 5 consecutive days. Fed blood
glucose levels were measured every week. The overall differences of the diabetes prevalence were significant. A and C, diabetes
incidences; B and D, mean blood glucose levels. n =15 (A, B) and 14 (C, D) for each point. Vertical bars indicate SEM.

* p<0.05, ** p<0.01 by the Log-rank (Mantel-Cox) test (A, C) or Student’s t-test (B,D).
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Fig.9. Effects of pioglitazone on the development of single
high-dose STZ diabetes in mice. Male CD-1 mice were fed a
regular diet with (open bar) or without (closed bar)
pioglitazone from 7 days before STZ administration. STZ at a
dose of 250 mg/kg body weight was given intraperitoneally at
day 0. Fed blood glucose levels were monitored at day 0, 1, 2,
4, and 6. There were no statistical differences in blood glucose
levels between the piogletazone-treated and the non-treated
groups by Student’s ttest. Values are X of 5 mice for each
point. Vertical bars indicate SEM.
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Abstract

In the development of type 1 diabetes, macrophages play important roles in the development of insulitis and islet 3 cell
destruction. Thiazolidinedione is a direct ligand for peroxisome proliferator-activated receptor y and inhibits the both
cytokine-induced expression of monocyte chemoattractant protein 1 and plasminogen activator inhibitor type 1 which are
mediated partly by nuclear factor kappa B (NF- « B). Therefore, thiazolidinedione seemed to inhibit also macrophage
activation mediated by NF- ¢ B. The aim of this study was to investigate the effect of pioglitazone, a thiazolidinedione
compound, on the development of multiple low-dose streptozotocin (MLDS)-induced autoimmune diabetes via inhibition of
macrophage activation. Interferon-y and lipopolysaccharide dose-dependently and synergistically stimulated nitrite release
from primary peritoneal macrophages from CD-1 mice. Pioglitazone, dose-dependently from 5 to 100 x M, suppressed nitrite
release from primary peritoneal macrophages stimulated with 0.5 U/ml interferon-y and 0.01 x g/ml lipopolysaccharide
(80.3 = 4.9% of control at 10 x« M of pioglitazone). Pioglitazone did not affect the cell viability assessed by the trypan blue
exclusion method. Male CD-1 mice intraperitoneally injected with five daily subdiabetogenic doses (40mg/kg body weight)
of streptozotocin (STZ) developed mononuclear cell infiltration in and around islets, followed by hyperglycemia 2-4 weeks
after STZ injection. Primary peritoneal macrophages harvested from MLDS mice at day 7 produced significantly large
amount of nitrite compared with those from control mice. Such activation was not observed in the splenic macrophages or at
day 28. Oral administration of pioglitazone (0.01% food admixture) from 7 days before the first STZ injection significantly
inhibited the activation of peritoneal macrophages from MLDS mice at day 7. Insulitis indices in the pioglitazone-treated
group were significantly lower than those in the control group at day 28, indicating that pioglitazone blocked the infiltration of
mononuclear cells into islets in MLLDS mice. Pioglitazone reduced the diabetes prevalence, from 93 to 47% at day 21, and
from 100 to 67% at day 28. The overall difference of the diabetes prevalence was significant (p=0.012). Pioglitazone
administration from 7 days before STZ injection had no preventive or ameliorative effect on diabetes development induced by
a single diabetogenic dose (250 mg/kg body weight) of STZ. These findings suggest that a thiazolidinedione blocks the
autoimmune process in the development of MLDS diabetes, partly by inhibiting the macrophage activation.



