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W 0 H A I S8 AL W B 1A 1 B Y0307 32 K (peroxisome proliferator-activated receptors, PPARs) ¥ 3}l
HS060098 #i& PPARa. PPARy Fl PPARGS SZARMIEMEGEAT Ik, FF0F 70 FX Ak 6 1 vai Mg MUAE 4 24 kb By o g )
WIEM . B, DS HepG2 Atz PPARs-ZOGHEFRFME RG, HRGEWIGEN (green fluorescent
protein, GFP) FURI{E NN S, 20 BIIAAS FHKE ) HS060098 Ji 4k 4145 9% 24 h, 8K 5% Y6 2% Bl (10 40 X6l vk
P4 HS060098 *f PPARa. PPARy. PPARS WIMBNEME; Fik, ARk &k & il 4 5 1 B e 6 ILE AR Y, 4331
T TP 4h 2551097 TR 45 2575 %% HS060098 of i i ML 4 3 Hb B il 2% P s HE B (TC) Hi =Bg (TG). (&%
FEHRE A MEEEE (LDL-C). m%EFARE ANEE R (HDL-C) /K FFl A5 I 5 B sz . AR ANBF 72 45 R BoR,
HS060098 %} PPARS 32 A HAG & 3% MBS /R, “FH0CE %K% (ECsp) 4 0.01 pmol-L™'; % PPARa fl PPARy JF
TC A RS O . AT LA R BN, @ TR g A AE T 4R 2, SREBLAL LA, HS060098 (5. 10 FH 20
mg-kg ) AT & 3 BRI A E 4 ¥ U3 i TC. TG LDL-C /KFAAgHT a4 (P<0.01, P<0.05), Jt&
HDL-C 7K°F (P<0.01, P<0.05). 25 H427~, HS060098 FA BRI PPARS AN M, ELAT 4 th R T2 56 4 =i fIs 1.
it B 3 TR AR T R
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Impact of a noval PPARJ agonist on blood lipids in
hyperlipidemic golden hamsters
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Abstract: The study was designed to explore the effects of HS060098 on activation of peroxisome
proliferator-activated receptors (PPARa, y and ) and in the down-regulation of hyperlipidemia in golden hamster.
Luciferase gene reporters of PPARa, PPARy and PPARJ were constructed in HepG2 cells and the green
fluorescent protein (GFP) was used as an internal reference. Transfected cells were then cultured with various
concentrations of HS060098 for 24 h. The peroxisome proliferator-response element luciferase activity was
determined by the dual-luciferase reporter gene assay system. To investigate the lipid-lowering effect of
HS060098, hyperlipidemic golden hamsters fed by high-diet were administered orally with HS060098 through
prophylactic and therapeutic approaches respectively. The levels of blood lipids such as total cholesterol (TC),
triglyceride (TG), low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C) and
fat index in hamsters were evaluated. The results showed that HS060098 was a potent activator of PPAR ¢ with
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a good selectivity and the median effective concentration (ECso) is 0.01 pmol-L™" , while no obvious PPAR« and
PPARy activation was observed. In the golden hamster, oral administration of HS060098 (5, 10, 20 mg kg '-d ")
for 2 weeks, led to a significant decrease the concentrations of plasma TC, TG, LDL-C and fat index (P<0.05
or P<0.01), whereas the contents of plasma HDL-C were increased significantly (P<0.05 or P<0.01). The
data suggest that HS060098 is a novel PPARJ agonist with a significant activity in the prevention and therapy

of hyperlipemia in golden hamster.
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Figure 1 Chemical structure of HS060098
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FERYA 4G, BEDE. DMEM Bi3E
M. —HILH (DMSO) HIH Gibeo A a]; ke
& pcDNA3.1 ¥ H Invitrogen /A ); H8Jf & FuGENE6
J6 F Roche A )5 sl A& . ok a7 &Y
H TaKaRa 2 &l; KGR ENRA &I E Promega
Aw]; MAEE (TC). HM=8 (TG). K% ENRE
FIH[E R (LDL-C). &% g & A E B (HDL-C)
WA A LERMEEY TREBRMAERAR,; 4
25 HS060098  H T VLt 1 24 b i A7 PR 2 ] $ 4L,
XTI EN 529.5; GW501516 HTLFHZG R} K2
Feft, X TR 453.2, 4N 98.6%, LI
FH R KMV, PR 20 min I fE .

FEMNEE 3111 B COHIREHF#M (32[H Thermo
Scientific A ]); SW-CJ-2D #8#% LIEG (IFINE 1L
W& HBRAT]); SpectraMax Plus384 £ ZhREBEAR X
(ZE[E MD /A#]); CHEMIX-180 4 EH& AL (HA
Sysmex A ).

HS060098 PPARs ¥E=#9 HepG2 407
10% IG4F MiE . 100 w-mL ™' HE R M 100 pg-mL ™ 4
FHFH K DMEM #7-%Ed, T 37 C. 5% CO, M H
B3R a, B4 AR FL 20000 NERET 96 FLIR A,
FL 100 pL. Z 8% 477 Ui B FuGENE®6 4 i fir 4t
FeYe HepG2 41, ¥J% PPARa. PPARy. PPARS %
MRS R, AR 5SS, 24 h )5
FE 100 pL F5FRMFT 2, A 200 pL 55 5530,
SR A3 NS [R5 1) 24590015 5 1, DMSO 1E R
2T, AN 25 PR AR B B X IR 3 FLSPAT
SEUG o FEAH R SR AT N 4R EE 557 24 h G R R4, BEAR
ASCA, 2 R 2 TS A O 200 i 2R A Y P ) R O RS
P o Ay T e e 2 PR o B A S R S TR R I
S v 72, L R 3R T SRt (GFP)
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RFRBOFE R T

HS060098 FRG M 4a A MAS A SLIE S
UGN VEMRTE | G, R E I SIBENL A B 6 4, 4
WINIEH 4. B, GW501516 (10 mg-kg ") 4H.
HS060098 (20 mg-kg ") ZH. HS060098 (10 mg-kg ")
A1 HS060098 (5 mg-kg ") 4H, HF4 8 H. sLI6z5%)
T 5 2 2 PH 1 24 R0 i TS 06 285 SR 8 o IE 2 4k
SRR R, AR A R S IR TR (0.3% FiH
[ B+ 20% BRI +79.7% FE Rt R, i AR E i
Y7, PR 10 mL-kg !, IEH 4RI 40 45 4%
R . 5252 G, 20 SRR, HRHE 5 ik
F A 500 uL, 1% FFZANFTEE, 4 °C T 4500 r-min~' B0
15 min, UM 200 uL FREEA, FH 4 H3h A4 A0
SE M H TC. TG. LDL-C 1 HDL-C {&. BiJ5, W
HURICENY), FHECEE AL BN RS BRI, AR
BE, FEENEL.

HS060098 ;577 A HMAS A SLIE S
UG N VEMRSE 1 S, BENLPEE 8 RAERIEHRH, H
A Bh VA e T RE (0.3% AE[E B + 20% A A i+
79.7% HEaht k), W 1R, SRR, ShAIRIE
Ja ERICR LB, 4% F B ARG E TC TG
LDL-C il HDL-C {6, #R#E{AHE . TC. TG. LDL-C.
HDL-C {8, §fiikH 40 H M4 g bRl sh 4 35 &) BE AL
Iy RERIAL . GWS501516 (10 mg-kg ™) #H. HS060098
(20 mg'kg) 4. HS060098 (10 mg-kg) #H A1
HS060098 (5 mg-kg ) 4, 418 K. 342 H¥i%
10 mL-kg ' #E 5 4524, 1E% AR 45 T SR BUE
B, 2 4k s S R R . 4524 2 G, [RE
P M3+ TC. TG+ LDL-C 1 HDL-C /KF it 5
IEDIEERVE

GATZLIE T LIRSS R R H P E £ bR
HEZ (x+s) WIBRER, B RH SPSS 19.0 At
AREE, A1) 2 R ILEBCR ] 6, P<0.05 NERFYE

TR

5
1 HS060098 %t PPARs {4555 1% 5T B9 520

L BAE MW E (median effective concentration,
ECso) =M aM2y BE A EZE iRz —. AR
RERI G b, WEE T HS060098 #£ 6 FitAS 5] 3 B 2 A
TR B EOETE L, Re R A T Hh R WAk A I 2
PRRR PR, AH R % O £ (K& ECso fH WL R 1,
HS060098 5§ PPARa SZ A1 PPARy 214 7 B & 1)
BOEAER, BT PPARS 244 B A B3 i 0S 15 H,
ECso ¥ 0.01 pmol-L ™',
2 HS060098 71514 42 25 M AR 1 A

HIEFHAWE, BAMALF R M+ TC. TG
A LDL-C /KPR 5 (P<0.01), 3 B2 Hb i
o B AR A BRI RS e 2 o SR LE B, GW501516
Y] PR M TC. LDL-C & & ATt & g Wi
8% (P<0.01, P<0.05), {HX} TG Al HDL-C Jg % #
YEF (P>0.05); HS060098 &+ 1. & (20, 10 fi15
mg-kg ") 3 N7 A AR 4 b 38 T U 3 AR O
TC. TG. LDL-C /K-FFIJIE M f5 % (P<0.01, P<0.05),
HS060098 H. A7) & 20 nf DA 2 FF i i+ HDL-C
KF (P<0.05), 1H HS060098 =7 &4 HDL-C /K-
EEMANK LR EEZS (P>0.05), XA[GE5 T
Bt g 2 500 WAk B 43 21, 1%40 HDL-C /K-F 2 A
IR B RE A G S > MR ZERB R K. 45 RE
i, HS060098 1A A5 R R 38 T GW501516, W3 2.

Table 1 The active effects of HS060098 on the peroxisome
proliferator-activated receptors. ia: Inactivity

Relative fluoresent

intensity/pmol-L~ 1 PPARa PPARy PPARJ
0.001 0.76 + 0.09 091 +0.12 1.50 +£0.13
0.01 0.90 +0.13 1.08 +0.22 2.40 +0.01
0.1 0.89 +0.24 1.02 £ 0.19 3.29+0.35
1 0.95+0.17 1.10 £ 0.11 4.01+£0.29
5 1.16 £ 0.09 1.25+0.25 3.79 £ 0.05
10 1.16 £ 0.06 1.19 £ 0.09 3.86 +0.30
ECsg ia ia 0.01

Table 2  Effects of HS060098 on blood lipid levels of hyperlipidemia golden hamsters through prophylactic administration. TC: Total

cholesterol; TG: Triglyceride; LDL-C: Low density lipoprotein cholesterol; HDL-C: High density lipoprotein cholesterol.

#4P<0.01 vs normal group; "P<0.05, “P<0.01 vs model group

n=8, X =s.

Group Dose/mg-kg " TC/mmol-L™! TG/mmol-L™ LDL-C/mmol-L™" HDL-C/mmol-L™ Fat index/%
Normal - 3.56+0.28 1.53 £0.46 138 £0.31 1.80 £0.25 1.63 £0.18
Model - 11.95 +2.10%4 320+ 1.7354 297+ 1.04°4 2.90 + 03344 244 + 03455
GW501516 10 7.14£039" 2.95+0.73 2.03£0.36" 2.81+0.22 1.91+0.39™
HS060098 20 4.66 £ 0.48" 1.45+035 0.44 +0.18"" 2.81+0.26 1.88 +0.23"

10 523 +038" 1.04+0.29" 0.42+0.10" 3.16£0.20° 1.67+0.32"
5 5.46+131"" 0.96 +0.18"" 0.56 +0.21"" 3.04+0.32" 1.99 0317
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Table 3 Effects of HS060098 on blood lipid level of golden hamsters with hyperlipemia through therapeutic administration.

n

8,

X £s. AP<O.05, 24p<0.01 vs normal group; *P<0.05, *P<0.01 vs model group
Group Dose/mg-kg ™" TC/mmol-L™! TG/mmol-L™ LDL-C/mmol-L™" HDL-C/mmol-L™ Fat index/%
Normal - 4.09 £ 0.60 2.19 £0.36 1.22+0.20 1.50 £0.70 249 £0.21
Model - 12.71 +£2.8544 332+1.98°% 1.72 £0.73% 2.63+£027°% 3.59 +1.07°
GW501516 10 8.43+0.67" 4.61+2.08 1.97+0.73" 2.75+037 3.00 +0.43
HS060098 20 6.51+£0.80" 2.50 +1.34" 0.71 £0.50" 3.19+0.14" 273027
10 7.15+0.83" 2.89+0.81" 1.09 +0.28" 321+022" 2.83 +£0.40
5 8.05+1.12" 1.40 047" 0.94 +0.34" 3.57+0.50" 2.56+0.28"

3 HS060098 j& 77 M 4a 25 A M AR 1E R

5 A A, A 4 b BRI 2% TCL TG,
LDL-C. HDL-C /K-F-UL K i i ¥ 3 2 7t s (P <
0.01, P<0.05), W3k 3. SEMAHLLE, GW501516
3 A e IOE & B R L TC K (P<
0.01), & F+ & HDL-C /K°F (P<0.05), {HX} i3
LDL-C /KA R T (P<0.01), Xt TG FJg 545k
T EFEMERE W (P>0.05); HS060098 &+ F1. &3 4
752 2 ¥ T d 3 PR v IR I 4 3 b BR ifL R b TC
TG. LDL-C /K~FH a6 % (P<0.01, P<0.05), ‘&
F T+ HDL-C 7K°F (P<0.01), &I g F FH o 24k
T GW501516.

g

PPARs 7E LA AFAERT, H4EHER X 24K
(retinoid X receptor, RXR) JE i PPARs/RXR 7 %
1, I S AR S A ) DR 7 40 R VS R 1 A R AT 4
AR L R ) 20k BRI, JF 5 PPARs AR 4S
B IXMEIERRIELS S5, THOE PPARs, LI LR
5 PPARs J RXR JEHUH ¥ i e B &4k, JfiE—
B H ¥R EE T BB PPAR 7 5 MR B C A
(peroxisome proliferator responsive element, PPRE) 4%
G, M NSRRI e s, R AL () A1) 2
OO AR YE PPAR 15 5% IR B HORRE, AR
FIHROCERB R G ERIEAMRAKY Bl T
PPARa. PPARy. PPARGS i A2, e b A% il
H 19 6 R BG4 KP4 PPARa. PPARy & PPARJ
(0 % S0 M, T I 3 O - AN T U B A L )
ECso fH, LU it HS060098 X PPARS A [7] 52 44 i 5
REJIHTRES . ARSI SRR W], HS060098 %I PPARS
HA YR BOEIER, 25 HLH R 74t 1
FrEE

AR, 5R. KR B AR RSA
Bl, < B I PUARHARR R 5 N 2R B8 A, B

JIEL Ji] 0T 0T TR R UK, B EFRA S, ME R R,
T AR IS R 5 R R 2 S SRR By, R b 4 Bk BR A
2 ST v g i RE A0 2 ik o B R AR R i e 1), 4
A FRKE, ABFFCRH SR RAEN LR, &
HHECEE SR T L TC. TG+ LDL-C FF 5 A%
FER iR MLAERE Y, il 85% L b, i HDL-C
B TR, X T RE A K R R RS T A i R
s P S RE B ) T, T HDL-C 2 A JIE [ 7 1
Z— WM AR T Bl T A 2 SR
7145 25222 T HS060098 St 75 g ILJAE 4 3 1 3, 1fn 3¢
o TC. TG+ LDL-C. HDL-C 7K~V LA K& JiE i $6 5 1) 5%
M, 25 R RIR, Toil R TR M 4h 2500 2 VR TT R4 24,
HS060098 It i i iz KR T GW501516. Tl
Bt RG4S 257, R TC 4, HS060098 [ ifi fig 1
FH RO R A, AT A8 5 40 4H i) =L TC F
P48 — i HARAE A T, Nz R AR ARG o b, )
o RO B W R O R o DA ) L X A SRR A —
R B AN 2 S U 3 gk 1 in R A 45 K0k AT g
LB R R

2k LRTIR, HS060098 & — ik 45 11 4R 5k 1 87 2
PPARS ZAR¥ahH, HEA RUFrI T fia 7 &g
MREFIVE L, 2980624 T GWS01516, & A HAT 7T
AR BRBORENE, HAtE N AMEERH PPARS i)
A E 17, HS060098 B A R4 1) K Al 5% o H A SEEe Y
MAZ 32 AR AT % HS060098 #EAT T /KA1 i lF 7T, 7E
S B M BR o T ILASE B b AT TR R A P B I R K
SRR AL, A B B 25T A B 0 I B AT, 25 300 9T
AR AT, FH280% . 4R35 o VT
¥ T Bk g2, gt — 0 mr M A At DU 9 48
HepG2 574 i P4 i Jot HERRABE AL, 4k Py 1 g 57 JIKC B
85 N 8T 0T (1 R A SR B ) FE DR v I I AR B
I ML 7K P DA B I B W e AR A 6 2 1 AN R R (1
FIEZETT I — B W5, 5 HS060098 B 24 VT 12
BT 2 (O SCHE
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