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Abstract

Insulin sensitizing and adverse effects of KY-201, a novel PPARy agonist, in female KK-AY
mice and ovariectomized (OVX) rats were compared with those of rosiglitazone. In female
KK-AY mice, repeated administration of KY-201 10 and 30 mg/kg/day for 4 weeks showed
weaker adverse effects such as increase in heart weights and decrease in hematocrit and bone
mineral density (BMD) than rosiglitazone. In OV X rats after 6 weeks administration at 3 and 10
mg/kg/day, the serum NEFA reducing effects of KY-201 were similar to those of rosiglitazone.
KY-201 had no effects on body weight gain, blood volume, heart or adipose weights, while
rosiglitazone at 10 mg/kg/day increased these parameters. Rosiglitazone, but not KY-201
strongly decreased BMD and increased fat in marrow. In 3T3-L1 cells and ST-2 cells, KY-201
showed a PPARy partial agonist activity. KY-201 reduced osteoblast differentiation in bone
marrow-derived mesenchymal stem cells (BMSCs) and increased adipocyte differentiation
3T3-L1 cells and BMSCs less potently than rosiglitazone in BMSCs. KY-201, but not
rosiglitazone increased phosphorylation of the insulin receptor in HepG2 cells probably via its
PTP1B inhibitory activity. These results show that KY-201 is a safer insulin sensitizing drug due
to the combination of PPARYy partial activation and PTP1B inhibition.
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Fig.1. Chemical structure of KY-201.
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— BT veA2LD PPARy 7T =ANEM:E real-time PCR 24V, GPDH mRNA FEELIZD
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Table. 1. Main and side effects of KY-201 and rosiglitazone in female KK-AY mice.

KY-201 Rosiglitazone
Control

10 mg/kg 30 mg/kg 10 mg/kg 30 mg/kg

Glucose (mg/dL) 243.7+£30.6 179.4+4.9* 166.0+3.3** 177.9+4.1** 174.2+7.1**
 Hematocrit %) | 495+09  46.8:0.8  458:0.6** 44.620.6*% 43.6+0.8%%
© Heart(y) | 019001 0.21+0.00 0.22+0.01%** 022+0.01* 0.23%0.01**
~ BMD(mgmm) | 461408  440:0.7 434309  426:05  41.3+10%
 Bodyweightgain (g) | 26406  7.6509%%  8020.6%*  7.740.4%*  G9+06**
© Visceral adipose (g) | 9.6#06 10904  109:0.4 10406 10304
Subcutancous adipose (g) | 7.940.3  8.3:0.2  9.0:0.4 01204  89+04

The values are the mean = S.E.M. (n=8). *p<0.05 and **<0.01 (vs. Control group,
Dunnett’s multiple comparison test).

Table. 2. Main and side effects of KY-201 and rosiglitazone in OV X rats.

Sham KY-201 Rosiglitazone
Control
operated 3 mg/kg 10 mg/kg 3 mg/kg 10 mg/kg
NEFA
0.50+0.02 0.61+0.03 0.54+0.03** 0.43+0.02** 0.48+0.02**  0.41+0.02
(mEg/L)
Blood volume
7.210.1 7.3+0.2 7.5+0.2 7.5+0.1 7.4+0.1 8.0+0.1*
(mL)
Heart
© 0.63+0.01 0.64+0.02  0.65+0.01 0.66+0.01  0.64+0.01** 0.71+0.01**
g
BMD Femur | 559.1+4.7** 4952439  488.5+3.0 478.2+4.3 4795446  468.3+5.3**
(mg/mm?) Lumbur | 710.146.1** 640.3+4.6 627.9+3.1  616.3+3.9** 615.5+5.6** 604.1+6.6**
Body weight gain
45.9+2.4**  70.4+3.0 72.4+3.4 72.443.0 71.6+3.8 82.8+2.1*
___________ N U
Adipose tissue
© 8.7+0.7 10.4+0.9 13.2+1.2 13.310.7 12.310.3 14.3+0.6*
g

The values are the mean + S.E.M. (n=8). *p<0.05, **<0.01 (vs. Control group, Dunnett’s

multiple comparison test).
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Fig.2. Transactivation of mouse PPARy and GPDH mRNA induction in 3T3-L1 cells by KY-201
and rosiglitazone. The values are the mean * S.E.M (n=3-4). *p<0.05, **p<0.01 (vs.
DMSO-treated cells, Dunnett’s comparison test). #p<0.05, ##p<0.01 (vs. rosiglitazone-treated
cells). 201; KY-201, Rosi; rosiglitazone.
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Fig.3. Transactivation of mouse PPARy by KY-201 and rosiglitazone in ST-2 cells, and effects on
osteoblastic and adipogenic differentiation in rat BMSCs by KY-201 and rosiglitazone. The
values are the mean = S.E.M (n=3-5). *p<0.05, **p<0.01 (vs. DMSO-treated cells, paired t-test).
#p<0.05, ##p<0.01 (vs. rosiglitazone-treated cells, paired t-test). 201; KY-201, Rosi;
rosiglitazone.
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Fig. 4. Effect of KY-201 on PTP1B enzyme activity and on amount of insulin receptor
phosphorylated by insulin in KY-201-treated HepG2 cells. (A) The DMSO-treated enzymatic
activity level was taken as 100%, and the values are the mean = S.E.M (n=3). *p<0.05, **p<0.01
(vs. DMSO-treated, paired-t-test.). (B) The phosphorylation level in DMSO-treated cells was
taken as 100%, and the values are the mean + S.E.M (n=4). *p<0.05, **p<0.01 (vs.
DMSO-treated cells, paired-t-test.). Rosi; rosiglitazone.
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