BZ & Adiponectin MiEEZ £ 7 % 2 BBERFBEICHT S
Pioglitazone D& A DIRET

Eol o RE FR BT T HoOET EH -

R mbe AU - TR

2 B

K adiponectin MLfE % 23 % 2 BHERIFICAT T 5 4 » A ) VKPLc s pioglitazone OIAE D > T — )L 7 5 NI
117 adiponectin JEEENO B E MF L 72, AP 5RILIMLT adiponectin #2FEAT 4 pg/ml Ko 2 FIERFEE 5B TH 5.
LB MET, 45 50175 (Mean+SD), BMI 27.8+5.6kg/m*. ORI, o GI1 %, SU+o GI2 #, Glinide+
Insulin 1 B CH -7z, 4PNEHME, SIRIEL AP L, 1 BRI GEEND - /2. Pioglitazone % 5-#7 O PPG
209+53mg/dl, HbA1c 8.6+1.3%, 4% IRI6.3+3.4uU/ml(n=4), JR*H CPR 96+25ug/H (n= 4 ), Ifili# adiponectin
3.0+1.0ug/ml, I3 leptin5.4+3.2ng/ml T& - 7z. Pioglitazone 15~30mg/H % #% 5-1%, Ifl.{% adiponectin & ¥ &
4B THSLPIZER L, 16 GEBI4) OARETH -7 (813.011.0ug/ml— £ 9.2+6.3ug/ml). 4F] Ik
ROV ORENIESN, 67 AHD HbAIc7.3+1.0%TH -7z, FEBIC X 0 MTERCIRECH OBRE 0L E DR
L7z, PEATEE CTdH o 72 BMI30kg/m* L Lo 2 B Cld, KRBT leptin D EFAAFR SN, 261 b 3 7
ALBEoligEa » b o —)Lver#E i3 s b £ 7213 b L 72, & adiponectin IfiLfE B &~ pioglitazone D513, #HRH 7%
113 adiponectin JEEED FHAZ L ) KIMMERHEE) X7 O—2% WA S 555, MET Y MO — LiiEOMREICIE, KRE
BRI leptin fED FH-% & 72 & WAFHIBOMRGESEE L 2 SN,

F*—17— §N: 2 RI¥EIRSE, pioglitazone, adiponectin, leptin

U BHIC

Adiponectin (Adip) 13RI RAICHIA L,
FIIRTEALICREE S 2 X CTOMEZIHIT 5 L & I
AR VEZH A UETAEHEAT S B T
TARYA N HA L ELTRAENYD, FD1E,
Adip (UL & TAAAE L, IR O8I -
TITT 5 Z E&hReEn, K Adip IMAEEE Tldb
M A > PEEERDPHAT 22 LR, & Adip ILE
WIHEIRIBFEIE DA DFEIRIA T Td 5 Z & 2 EHAHR N
THE SN TG, —F, FOMBEFETHETSH S
F7 ) U v EK (thiazolidinedione : TZD) (& 1
YA VAR SET A LICL D MED Y -
VEGET B 0%, TZD I Adip i % #0512
FREELEHEET A EMENT WSS,

4lal, Fe4 3, K Adip ME % £F 9 2 BUBE R % B &
|2 pioglitazone (Pio) Z¥%5- L, &5 O Adip
IREOEERIME D > b —)b - JREMAHER R

& Adiponectin IJE % 23 % 2 BIFERFEE 10T 5
Pioglitazone O H D

EZOWTRRE L 72,
MEEHE

LR @b o 2 BIBEIR B EE T, MEa > b
0 — VA4 T\ (HbA1c=6.5%) HED I b,
M Adip A% 4 ng/ml Kl O Adip MAE %> £ L
TBY, B ZEESBIEFP TR ATHRE L
72, WREE D Pio DA OBHONRIL, o7 b3y
Y — PIHES (0 GD) 140, AV 7 + = VR (SU) - o
GI Bt 2 %), Insulin Glargine-Nateglinide - oo GI
3HEOEM 161, Pio Bz 5 161 Tdh - 7. Piold&
Bl cwiifGE% 15mg/H & L, #BIe CTERNIZ
£ V30mg/HICHEREL 7.

Pio 2 5-1%121%, K=, IME, EEIME (PPG), H
ftANEZ OV v (HbAK), 2L A5 1T — )L (T-cho),
NG (TG), HDL 2L A5 a2 — )L (HDLC) % &
EH S LCH 1Rl L7z, 72, Pio %501 - 3+
At - 67 A#IC, M Adip & leptin (Lep) i
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FFENFNICERN AL 2T v A THEL, Pio
BHBOLERHRRN G L OB MEIZ O W THE L
7z,

7 X

K LICHRSHIOE R, G0HE, HENE L Po#x
HaioR#REL R, 5T BT, £
50£17 (Mean=®SD) %, HEHIMIZ5.1+£5.84F & b
B2 - 72, BMI 27.8+5.6kg/m?, 3 % CHE i
A% 0, FRIZHERI 4, 513 BMI30LL o & R IR i
THh o7z, JBEHIE5E13cm T, HEH 1 LA 1E85em
PLET, JEBI3 ~5E X5 R ) v 72y Fu—L4D#%
WidHe 2 q 72 L C w7z TENG R mdE L (s
FEWCCTAT >~ MAE) LNEBIRMAEET AL, 4
BNZEILE, @RI D SEEED S,

Pio ¥ 5- /i O I #E» 2 > b 1 — L 1z PPG 196+55
mg/dl, HbA1c8.6+1.3% & R+4-C, Ii4EIRI6.3+
3.4pU/ml, J& # CPR 96.1+24.6ug/H & WA PE 1 >~
A AWM IR 7o T 7z, Tl Adip 1314~

3.9 (3.0+1.0)pug/ml & &I Adip I (<4.0ug/
ml) T & O, MiELep31.6~9.6(5.6+3.5) ng/ml
& adiposity 12X DA DEEZR L7z (F1).

Pio % 5- % DRESEINIAER] 1 ~ 3 TIIEE (0 ~
1.0kg) T& - 727%, BMI>30.0kg/m?> D i & i o
2 BB e 2358 <, FFICHER] 5 Tid10kg %
2 BAREBINASED & N7z, MG ME (153
+18 — 140+ 12mmHg) , R W 1 &= (8716 — 79+
10mmHg) & b RRET AHEA RNz (K1),

Pio #5-7% ® PPG & HbAic DZ & % X 2 12 /R .
PPG 3R M O 72 O IZE B SR & AR L UE X
RSN 7o 72H7(196+55 — 176 +48mg/dl) , HbAic
BT L, 14 H8.4+1.7, 24 H7.8+£1.5,
3y HAT.4+1.4% L@EeIZEmELR (K2).

PRECHTRIE D ZE1b % [} 3 127”9, T-cho 13 AL D
260 (FEBI4,5) THMAPHHET, &R LTLE
FEHEN L 72 (217440 — 250+50mg/dl). TG (& 41k
TR WA L72AY (24041190 — 212+123mg/dl),
FERFERIN O 7- O ZBEA R & , AREETREDOOLNR
o7z, HDL-C 3BT 2 A2 H &7z (48+

VOL.11 NO.1

=1 MRLHOBELS, AHE, BEAHBEERZS > CICEBEAR
H H SEB 1 FER] 2 JEBFI 3 JEBI 4 SEBI 5 Mean=+SD
- 3% - B |34 - B 63 - 5 415% - B 405 - 55 | @B, 50E175
IR (%) 15 5 2 3 0.3 5.1+5.8
BMI (kg/m?) 21.3 28.9 23.4 30.0 35.4 27.8+5.6
JEF (cm) 80 92 85 111 105 95413
NI AR R L B e L L 2/512H 0
KR m%[%;r{% x| %L AL Bl nL 15128 b
1 LR AE 1 L H ) 1 4/512H Y
JiEREAW HY L 1 &) HY 4/512H Y
FRIMME (mg/dl) 236 191 145 265 142 196+55
HbAic (%) 7.4 10.1 7.4 10.0 8.3 8.6+1.3
If3#% TRT (uWU/ml) 3.0 5.0 6.0 n.d. 11.0 6.3+3.4
J# CPR (ug/H) 95.7 n.d. 68.0 92.7 128.0 96.1+24.6
Adiponectin (ug/ml) 1.4 3.9 3.6 2.5 3.4 3.0£1.0
Leptin (ng/ml) 4.0 3.9 1.6 8.9 9.6 5.6+3.5
B DBER I 9 SU,aGI | SU, 0 GI 0. GI éﬁi&%mi<mo@&> B0 - B 4 0
UL R CaCB nL | CACB-ARB CaCB | CaCB- ARB| 4/5CHEWitE
o-blocker

(SU : sulfonylurea,

o GI : a-glucosidase inhibitor,

angiotensin receptor blocker, o B: a-blocker)
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Pio : pioglitazone,

CaCB:calcium channel blocker,
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11 = 51+10mg/dl).

Pio ¥ 5-%% 0 1fiiE Adip, Lep 7% 5 U2 Adip/Lep Ht
DEH %X 4 1R, Ml Adip (ZFEF] 4 % Bk < 4 61
THRMIHML (Ar3.0£1.0, 37 H8.1£5.0;
6 7 H 10.8£6.0ug/ml), ¥ 551 & 345 DL 1123 L
7z. I Lep 3AE A2 FAT L TR T 2 Ml &
RL7278, SEMEOEBNIAEECIE o7 (5.4+
3.2—5.9+3.8ng/ml). Adip/Lep HITER 4 % & <
46T EH L7, M Adip O¥ME & =z > &

«g Body Weight ., Systolic BP .., Diastolic BP

110 200 200
Case 5
1004 180 4 X\ 180
Cast
160 3@ Case 1 160
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140 Case 5 140 4

7 .\./.\'/0
[ = ./.CES_.G 2 1201 Case 2 120 1
704 Case 5
RIS 1001
601 B p Case 3
Case 1 80 80
50 L e — 60 Case2 Casel

0123456

Time (Month) Time (Month)

1 Pioglitazone # 5% DAE - MED#EE

mgay Plasma Glucose %) HbA1C
300 11
250 1 107 /\

o
200 1

8 Case 2
150

71
100 6 Case 5
50 — T T T T T 5

0 1 2 3 4 5 6 01 2 3 4 5 6
Time (Month) Time (Month)

2 Pioglitazone 5% O MmFED > bO—ILORRA

(mg/dl) T-cho (mg/d) TG wmgay ~ HDL-C
350 600 80
500 701
3001 X/&,ﬁasiz—o
Case 5| 4007 601 Case 5
250 ase 3| 300 50 Case 3,
Case 1| 200 40 \.
Case 1
200
Case 2
100 1 301
150 —————T—— [ s s s s e 20—
0123 4586 0123 4586 0123 4586
Time (Month) Time (Month) Time (Month)

3 Pioglitazone #% 5% D IEE X HIEIZEDORE A

& Adiponectin IJE % 23 % 2 BIFERFEE 10T 5
Pioglitazone O HME OGS

O— VI HEEOMICERERMBIEED SNk h o
A%, L& Adip BN 7% 20 o 7256 4 T, HbAwc &
PoBl IR IC Vo mAKTLAZD O (10.0—
9.1%), 3 » H HUBEOUEE I3 L (9.1~ 8.9%),
PREMHIE S LAEILL Tz,

FEMmiE GEBI 1) & @ EIRmG GEBI5) DR
2 X 5, 6 12Rd. fERF1I1E BMI21.3kg/m*, J&
F80cm 1Z2d b 59, MiE Adip 1.4ug/ml & I
Adip 7 b IKETH Y, Adip BIET-Z 7% L &

(ugmy Adiponectin - gmy  Leptin A/L Ratio
20 14 12
164
124
Case 5 10
144
10 /
124 8
101 81
6
8 6
61 Case 2 47
“1 Case 1
44 Case 1 Case 2 ase
24 21
21 Case 3 Case
0 0T [ R s e e
01234586 0123 4586 01234586
Time (Month) Time (Month) Time (Month)

Glibenclamide g
Voglibose 0.9 mg/da:
Pioglitazone 15 mg/da:

250 9
182
200 F8
PPG 1501 80 77 HbAwc HbA1c
o
(mg/dl)00 - 5o (%)
67 g
501 Adip14 xg/ml 4.0 pg/ml 6.7 wa/ml
Lep 4.0 ng/ml 2.8 ng/ml 2.6 ng/ml
0 T T T T
00 T BW 55 kg 545kg 53 kg 55kg | 300
200 192 20
T-cho 200 T-cho 179 ! 177 198 | 2500
HDL L TG
165 (mg/dl)
(mg/dl) 400 4 137 TG 137 122 P 135 L 100
% HDLC o 0
o
o - 38 38 41 45
Apr May T June ' Juy ' Aug

5 FEBIT (73yr - M, BMI21.3kg/m?) DERFRAZE

Voglibose Pioglitazone 15 mg/da

9
Ls
7 HbA1c
Lg (%)
v 6.6 6
50 4 Adip 3.4 4 g/ml 10.1 ug/ml 8.8 ugml |5
Leptin 9.6 ng/ml 11.0 ng/ml
0 T T T T T T t 4
BW 94 kg 935 kg 95 kg 97kg  100kg 105kg | °°°
300 97
4 639 T-cho 279 2, I 600
200
T-cho - TG
HDL “%ma/ct)
(mg/dl) i
100 - 200
o 1 2 = 42 HDL-C 51 63 64 6 o

Jan T Feb ' Mar " Apr " May " Jun T July T Aug

M6 &5 (40yr - M, BMI35.4kg/m?) DEEFIEE
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DEIEFER I FED K Adip MAE D AT REMEATE W & &
Z5N5 . KB SU-o GI OPEHHTH - 7275, HbAwc
7.4~8.0% L Az >~ Fa— VIR 4T, §TIC
E (A7 >~ MEER) - ENEBRMZEZ S 720
T\ 7z, Pio 52 OREIMIE 2 <, 14 12 HbAic O
YESHED SNz (7.4—6.8%). WRMEA > 21 &~
SWALED DT Y ba— L HEE(<6.5%) 121X E
TETWARWA, [ Adip 1354 128mL (1.4 —
6.7ug/ml), K Adip MAEDFHRELFLL T2,

2 FE B D HER] 5 TiE o GI 2> 5 Pio @ B 512
ZHE L, P03 HEIEEENS 7%, Mk
Adip ® # (3.4 —10.lug/ml) & & & |2 HbAic i
HLPIYFE LD (8.3—6.2%), TORIFELY
Boflh & &b 121lkg OREB A U, IfpE 2 >
o=y - PREACEE B ICEALEINZ R L, Pio DE
Bk XIS 2o 72 (K6).

SPIDERPEDF L OEFK2IZRT. Pio DG
w321+ 8mg/H, HG5HMIE5.4£1.3HTHY, #
W&, A%, FEELR EOFERFIC L BH%5 L6
E 7% 2o 72, I Adip 136.2+6. Opug/ml O % 7R~
L, HbAic IFFHL3%MIET LTz, T oft, A&
B, mEMT, REAH#HSE (TGHET - HDL-C
E5H) BRETZDOEHE LTHLNT WL %
IREIRDHERR S 720,

z =

i Adip IMJE % 29 % 2 BRI 5 6112 Pio % ¢ 15-
L, IiE Adip BEEEIEG, FEMRG IS 20 53 4 4]
THLRLPIZERL, B0 1FORTARETH > 72,
Pio % 5-t4 ™ Adip ¥4I Miyazaki 5 O#E L D B
R VDY TN P GEDEVICEE LD
EEZBNA. Pio DBENIZSIZX Y, AREOH IR

HHFEBITIED » b I — Lok (AHbA«c: — 1.3+
0.6%) H% 5 72 1d Aronoff 5 D#Hid; & FEETH
DO FEBNIC XD MERCIEEAH#OUFZF RO LN
72,

TZD 13 A > A1) ¥ U D 50 BB TR R 25K
EVZ EDPERRFE NS HIFEINTWEY, 400
Baf T b, BMI3Okg/m*Lh E o 26 GEBI4, 5)
T, HHUD3r AIREOKREE MO 20Db 5
9, HbAwc 3 EHICCE L7225, DRI RER N
& b ZIfiLiE Lep - Tcho - TGO %, 37 H
DgEDIMEE 2 > b o — )L 3800 F 7213 EAL L 72,
1o T, MEWHEGI~D Pio 512K L CTlX, #5810
T RO & AT ECCE O E 2k L TIT )
CENEET, AEHBEOWEDNR O N WIGEIZIE
FH| DR biguanide 7R ENDLEHEE EET L
BB 5.

DLk, K Adip IfLfE % 739 2 BUBE PR 9K 5~ @ Pio
e GL, #mRL22 ME Adip @ EA12 X0 Kl R E
VA7 ERE L, My ho— )L axdgELzz. Ly
L, JEFEICIXImyE Adip MREX/RL, 5 EZD
YERMROIEE TH 270, MR IAREEMZ Z72LR
<, PR R ZHMERFLICCWI EDIREN
7. —HT, BARANOHERKREZ 1L, &Nz
Wk Adip MEF L HFELTBY, ThbHo
1T ld Pio #x G- DB INBE X 12 < v, 2 DR
T Adip IfiLAE 2 7% 9 IFNEAE R v 38 13 Plo % 5-
Bwilin L&z 50, Mg Adip Ol %, FEMEHE
#7715 Pio responder & W72 FEELTEHTSH
HUTREMEDS R E 7z, £ 72, Pio &5 2% Adip
BEMD % WEITIEERRAR S AT TH Y, Pio DA
HET R R F ] 2 g Adip OBIEDREH TH %
RETE S RIE S 7z,

#+ 2 Pioglitazone #% 5 RI% D ZTELHMIGIE S & U MLiE Adiponectin - Leptin iZEDZE{L

W o| RE I M|  HbAc T-cho TG HDL-C |Adiponectin| Leptin
R (kg) (mmHg) (%) (mg/dl) (mg/dl) (mg/dl) (ng/ml) (ng/ml)
==Y
Hﬁiﬁ AR AR R AR R N AR AR AR N R AR AR Ol R RS
I EAE A A A T A A A A A AP 1 EA A A A A Y A A
B[R | = [0 | IR | = [8A0|R | =80 | R |= |0 |R|=|0|&R|=|W|&®R|=|81&R|=
Mean + — — + — + + +
:c'_a 5.41 76|79 (3.0({153(140| 13 |8.6]7.3(1.3|217 33 1240(212| 28 | 48 | 51 |3.2(3.0]9.2]6.2]5.4(5.9{0.5
S_D il e o e e e e e e e e e ) e el e e sl e o e e ol e el e el e e el e el e
1.3(1812114.5]1 18 112 (20 (1.3(1.0]0.6] 40 17 1190(1231142| 11 | 10 |6.4]1.0(6.3(6.0]3.2]3.8]1.2
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Evaluation of the Usefulness of Pioglitazone in Type 2 Diabetes Patients Presenting
with Hypoadiponectinemia

Yoshiko KANEZAKI, Yasumi SHINTANI, Chikako MORIYA
Junko MIYAGI, Keiko MIYA, Junichi NAGATA

Division of Metabolism and Endocrinology, Tokushima Red Cross Hospital

The effects of pioglitazone, an insulin-sensitizer, on plasma glucose control and serum adiponectin level were
investigated in patients with type 2 diabetes mellitus presenting with hypoadiponectinemia. The subjects were
5 males with type 2 diabetes mellitus with serum adiponectin level less than 4 ug/ml Subjects were aged
50+17 years and had a BMI of 27.8+5.6kg/m*? (mean+SD). The concomitantly used drugs were o GI in 1
case, SU + o GI in 2 cases and glinide + insulin in 1 case. In 4 cases, patients were complicated by hyperten-
sion and hyperlipidemia and in 1 case by ischemic heart disease. Before the start of pioglitazone therapy, PPG
was 209+53mg/dl, HbAic was 8.6+1.3%, plasma IRI was 6.3%3.4pU (n=4), urinary CPR excretion was
96+25ug/day (n=4), serum adiponectin was 3.0+1.0ug/ml and serum leptin was 5.4+3.2ng/ml After the
start of pioglitazone therapy at 15-30mg/day, serum adiponectin levels began to rise rapidly in 4 cases and
remained unchanged in only one case (Case4 ), with the mean serum adiponectin level changing from 3.0%1.0
pg/ml before treatment to 9.2+6.3ug/ml after treatment. plasma glucose control was improved in all cases
after treatment, recording an HbAic of 7.3%=1.0% after 6 months of treatment. In some cases, slight
improvement in blood pressure and lipid metabolism was also noted. In 2 patients who had been severely
obese (BMI over 30kg/m’) before treatment, weight gain and elevation of serum leptin level were noted after
the start of treatment. In both cases, improvement in plasma glucose control slowed down or worsened from
the 3rd month of treatment on. These results suggest that if patients with hypoadiponectinemia are treated
with pioglitazone, one risk factor for large vessel disorder is reduced due to the drug-induced elevation of
serum adiponectin level, but it is important to continue lifestyle habits unlikely to lead to weight gain or

elevation in serum leptin level, to maintain improved plasma glucose control.
Key words:type 2 diabetes, pioglitazone, adiponectin, leptin
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