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Abstract: Peroxisome proliferators-activated receptors (PPARs) are ligand activated transcription factors belonging to the nuclear
receptor superfamily, including three subtypes (o, B, and y). PPARs are responsible for a variety of metabolic processes in the cell, and
the occurrence of metabolic syndrome and other diseases may be related to the abnormal regulation, which has become a hot research
target in the medical and biological fields. At present, the synthesis of PPARs agonists in the market is accompanied with a series of side
effects, therefore, the search for safe and effective PPARSs agonists from natural products has become the main trend of current research.

Key words: natural agonists of PPARs; metabolic syndrome; natural products; safe and effective; Chinese materia medica

i E AL BRI K R I S2 R (peroxisome UM IR« O IR ARIEREAE UL S
proliferators-activated receptors, PPARs) s&i%3%fk  GERIKAII] RS H 7 A 5%, Ik PPARs A
FE B AT SR E Y, ERRNRT OSBRI S FHAT YL AR 05
CaKI T H 3 MEA (av By y), RIETHUER T H #2500 & R . !ﬁfL?FﬁﬁjﬁE"J
ZRHN, EHIVFZMBARAREERE, AT wIZGan, mEER. PR T ESIEHITZ

ks HER: 2017-03-11

EEWHE: HXRHARFESTEDBE (81302664); WAL HETE MRS (ZD2016093); WALA HEZEEFHIRE (2016040)

EZRN: 1 FF (1991—), o, WALERIKSE 2014 S-LW AL, W RIRFEMIEE LAY 10 5 TR SUAL B 45 W S sE T AT

«BIEEE  TKEW, 2 WL, WA, FENERRYEERITTF. Tel: (0311)86265634  E-mail: zhang-manli@163.com
WE, B, W, WA, EENFERREWIENE ST, Tel: (0311)86261270  E-mail: shigingwen@hebmu.edu.cn



* 2590 -

¢ 3% Chinese Traditional and Herbal Drugs 35 48 % %5 13 # 20177 A

ARV 5 o £1 %S PPARs 1E A7 58 5 K 11
TETTHE PR 250 R TR, 0 PPARy ¥sh 771 %
KB ER S A% BB o AH I 2L |17 2590 (1) B A A A7
FEAE T AR E AN R N i i) i B 245,
DR NS BT R . KBGO I RS R EIE
Mo B, MRER P 4L = AU IKFE ) PPARSs ¥
IR LKA K EEERT L —.

BEE WA ABIRN, SR TIRZ PPARs
WEhF, ECAREGE PPARs A X PUmE T ARFE.
BEIRID I S5 HYE A, PPARS O A 1) 75 126 1
TETERE TN SR AR RS A AT AR,
IR A TR BTG IR B 25 AR o
1 PPARa XA N7

PPARa F EAELRAFE I, Wi
B R IR AT I 55 N K iE . PPARa AR NI IR
R VURRR 2GR 2558, Bk B -5 44 3 I A~ 1l
FEVIRADC, A JE [ PR g 7 I P A I A% v e O
YRR, FF@at 715 2 Fh 28 0 IR 1 s DR 2 30 ik ok
FEAEAL DL R PL 6 R SR A EH . fEImIK |,
PPAR« #5071 = 2 M 11677 s IR IILAE, PPARo S0
JE T EFE IR 455 At AEE
TE N BV 22 2 DR B 30 , 30T T A 288005 i itk o
W AT, SRR RN E D], H
Hh DURE 30 8 IR 25 7R IR R AR 30z M

AL AR AT ARSI 2 R YRR T, anAR AR
PR A6 AE DUMETR LI R 55251 & PPARa R ZRFLAA,
H 5 PPARa 1A 1R E AR

Fr 7 AR IR LR BT 2 PPARa N2
Ab, VF 2 i AR 22 5 72 PPARG [ R AR B
Ao /NEERH, (berberine, & 1) ZHZEE Copris
chinensis Franch. ] 255, 2 T B W18 4 5 18
JAEPIRBNEYT , A I FE R I /NBERR AT g X
BERTE A A o v 2= 2 DA ARV DU o B

OCH;4
/INEERH, (berberine)

FEAIE (oleanic acid)

PEXTIEZ], K RT-PCR 0 50/ NBERR T HepG2 4
i PPARa it PR Je i 5 LR ER AR IR JL S AE 1 1 A
(CPTI A) mRNA KA M ERRR, 45
SIS BE R RT 59 R RO I ) AR A1 {2 3 CPTI A
mRNA [{%i%, H PPARa 477 H5PU5T MK-886 fit
BEL T E v DUREAD/INBERR VR, R B /NBEGR T R id
1L 5) PPAR {2 3 #EJE K] CPTI A mRNA HIRIA.
25 R S O I SR Y AT 5 O R 75 R
MRS EMUENEER 2 PPARa [ RIRIESE
YA, AEBOH — R ARG .

FRELE IR T BRI AL S 254, FRE 7 R B0,
FREAESE ) S H 3 B o SRR (oleanic acid,
K 1D BERSINGE PPARa BOC BT, IF HLIXFRE
AT LA%E PPARa #i55] MK-886 BHIT, @it #iE
PPAR«, A7 M AE HEEUYI AN S5 158 SR 2 R % e ok v bl
PRI AR /N B B O U AR, I REFEACAR L6
AR LA B Ao JE X 5 F 4 07

o Lt i F-E 3 450 4 1R B AR 5 980E S
FVEE AL RLEAR 7 SE ML A OC, W0 K& B2 FiE 58
B UEAE, PPARe Ht L rp i — A B B
B K RIA 25T (paeoniflorin, P& 1) X ik ifit
B0 B — ARy e P sl T
A7 2 TR A B R 98 K BR o JTL SR L 9 3 453 4% 1)
MU, 4 S W AT 24 AL 3 8 W 23 i PPARa
AR, g SA AT 245 Ak B KB O AL
R I P A0 ) AR A A AT R Rl o T
PPARa HEH &, MME> #ERFRRE, &G
] 28 9 B LS AR A FH

2452 05 R E 25 0 B, Kwon 251
PRI, HARE. EiK, BE. LS. SR
FFZLL2 2020201 01 EUBNR S, AKIREUS K
23, “/NR ig 10 J8 JE ReAE AT PPARa KA
b, FEReREm =B H e E R AR
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Fig. 1 Structures of nature agonists of PPARa
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PPARB 7EAA N V2 3KIE, R mRIE T, B
gkl . PPARB 25 20 i AR f £ K R0 4 4 05
H, REAEFRRHLARM R T8, ZEARBHER i 2
HIEER . LT PPARo 1 PPARy, f55% PPARB

FIRIER >, AL (polydatin, 2) JEREALHY
ARGy, AT T RRACAEE B . AR, TR

g s, wu IR R I, PR AT LA b
PPARP ik, i NF-«xB-iINOS-NO 15 518 %
A0 R S S T B O LA AR, U B PR AL
HHURE PR O LR K 47 T e 5 2T PPARB AH
I B IO R

OH
OH
obo l\ g
O
HO”
2 OH
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Fig. 2 Structures of nature agonist of PPARPB

3 PPARy # a7

£ PPARs [ 3 iz &b, 4555 PPARy HIRIE
%, PPARy =ik THENTAE, 2% & 0 A0 I
ARUF OSBRI 25, 30255 17 4 At e 260 B 1
U0 KR £ R3S PPARY 077t e s 5 —
(TZDs) 2K, W FBCREAKM . AREHEN, £
S UL, BFEREER R, BB A e e
RMIRPARTINGE, LRRIRF s A R I RE
ST FITRBTE R, A8 PPARYy BN 1B HURE R R AR 24
Wi B R R

A Cchrysin, B 3) NFRABER, &2—FA
PPARy WEMEM I KL &, IRIT LEE
(Bignoniaceae) TEYIAMIL Oroxylum indicum (L.)
Kurz, R, B ERIERS, FEAHUM
Je - PUA S BITIE Lo T2 095 555 2 P 24 BR A H - Rani
SV e 2 B, T R ] DAL 305 PPARY (1935 P45k
b GG ST FE A P ) S 2 Ak R 58 (AGE-RAGE),
T A 15 48 A 238, DA SO PR K BRU PR LA 4%
FTERIY) PPARYy Wi P AE o I AR U 15 7 1 ke
PIEZMEH, EUCERIREE CIE T AR
i R R 5

F3 & (curcumin, 3) M NERHEY)
Z218 Curcuma longa L. FIRRZE IS 21 1 28 (o (4

=, AAPR. WA SHEIER . @]
PL U937 ZHfifE A PPAR vy BAZh 77 I 2 Jifo 57 %6 A
H, IGAFE T RS PPARy (R ARz 7), Hoarm
RS PPARY, TE RN IS 9 (1 B A TR R AEE R .
[F J@ 2 FBHE Y ) 4 2 Zingiber officinale Roscoe )
FE N 6-F /il (6-shogaol, K] 3) il PPARY
) S SBGE VR I AE 3T3-L1 40 B o 3] ik JRd 2R 58
B F-a (TNF-o) [R#&1,

HAAEY) B H i Angelica keiskei Koidz # 23
MNMEMERMFR, BEEHM. A8, &2
F L FIETER Y, Hh BRI 4- 5L S
(4-hydroxyderricin, 4HD, & 3) 4R FA v,
i st R PO 25 B T, Li PR R e,
4-HD B4 e B Wi A2 b BR B R 02 i, AT 38k
i PPARY, 7E 3T3-L1 i1 /3 kI [A] 4-HD GEWHE =
PPARy mRNA HE I FRIEKN-, Hob, EFN
kMG 4-HD EiE PPARy &1k, 4-HD 1ENy
PPARy Ficfds, 4-HD TEM& i % B AE F & Jd i 12
151 PPARYy B A4S M 1 15 i s (1) A2 B o

PR PN CSCHR . R T LR 67 R 12
FIVAITWEIRIG H FHZ54, 1F HeLa A F 44
£} PPARy (1)@ s iy, M 12 it 58
T A [0 A A ) B 7 o 7 3 1 s ) 8 ARV
I AREREE I IE ORI . BETR R FEE
IETEERRY), BENBR ORI, RE5M
ECERERY . LRS- IUTR AR o MK & £
WEER Ay, VLR R IIBE IR L Fe A, H
BNEES BIAR S T D FIREER (0.5 pg/mL) ] 199%-
253%. 121%- 127%- 121%. 107%. 109%. 105%.
1S58 9 B s i M 1 R 2 SR B Hh 43 Al
1k B PPARy miishiflBese 7 56 .

KiE 2 (emodin, 3) A2 KT Rheum
palmatum L. W3 B4 RRAR, 25 G N $0
R FIR. Db, DL, FiRK BRI
JS2F . Yang 25 i 4 0 2 Se 0 8 B KR
PPARy R IRECAR, M0 H /N5 oK 38 2 B n] 41l
1l 40 F 0T A AR AR, BRI T R ERAER
I PRI 7 T AT BT A AR . R VKR s
B MA IR S T IX — WAL, S8 A Bh A 2 7K ST IE S
TRIFEEAUAE RS, & 0] LLcE s R 1)
HUEPE, HALHI AT BE N K3 R E PPARy RNA
A1 PPARo RNA HIRIEH K. I, KiEHERMK
N R AR PPARo/y RUERENF, B BRI (1) By
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Fig.3 Structures of nature agonists of PPARy

B R T R T 5.

ARICERE, AR, JUH W,
PRAAIR B G TR 55 M T R /2 PPARYy R 47 1) R ATL
PR B R NSRRI KIAC Lycium chinense
Mill. 2% [7] J& M9 7 B M Lycium barbarum L. 1]
MRz o BHAR 24 B8 2 0 90 3R BH b i B A B I B
WA . B I A oo A 0 S AE . P45 ik
20T 3 VE B BV S M B T % PPARY 5
RISy, 25 SR B i Bz b T I 1R 2K R 70
X PPARy A B BB 1E T, Hor g femg . g |
MENRER . WIHPR . WRRIR . FRHHIRXT PPARY A 4%
SRETEEER, SR SR, HAERRE R 5
MR AHALL, 7E— & Yo A PPARy HIBGE1E H 5k

FE B 2R MEAR D¢, PPARy XAR A IR IE A THC 44 A it 1k
M 75 7 BRI TE I W R . e 2 Mg X
Y, GOTEERE . AR BRI 2 0 R IR £ R
ZREFL, SR H AR 2 ECATLYE TR R
KA LT ZE - B E) 19 FlIE TR, I
i COS-7 41 g v & 7 e A 1Y s ik 3L b B A7
PPARYy BN 1k (1 544 S 473, 45 RER WL MR
WRRER . + YRR, + R 2 PPARy M RIRACAR

Zhang 2585t W\ KHLEE Chromolaena odorata L.
H oy BRI 1) 14 MEE I 3T PPARy W&V E
g R KM R (odoratin, & 3) X} PPARy %%
SRVEEN G, XA RN AL A R IR
PPARY W& 1 1 AR &4
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REFHEW N KE Glycine max (L.) Merr. &
R IR AR =), & — Bl AEYE Y, B
UM E R B Z 07T, EE RS NGRR3R
(genistein, & 3) FIKEHJt (daidzein, K 3), 7
e 5 9V SR P 4 55 4 i Ak 2 e €0 3k R I 7L A
MCF-7 4i/faff) PPARy Ki&1&4L, LA PPARy /3
PGB T AL R AR &R s B A PPARy i i
K& HIEA X MCF-7 4/l PPARy FIUS1ER, L3
SEIRRIAGURI A . K oA 24 51 B 35) 2
(ARG S 0 ) MCF-7 400855, H PPARy fifi
7 GW9662 7T LA 2 il 55 G R A SRR . K = H oA
D& HIERGT MCF-7 B45E0514F FH , 1 BH K 5 5 i
AT DL I s AL RS 40 MCF-7 () PPARy 155 1&
A IG5 .

FElE Ccatalpol, 3D A+ 2 15 Rehmannia
glutinosa (Gaetn.) Libosch. ex Fisch. et Mey. HIH 4%
BGr, R PR B ks A AR R A, A RIR
PERAT R BRI R A R 0, (|
T A LR IR DA RIS . Park2 I R B
FERE AT LA T 40 Bl 25-18 (1L-1B) mRNAJ H
RIPIL-6. IL-8FI Az 4tk -1 (MCP-1) 4%
BT R ARG 7= A, SR AN BIALHIAT 78 K I,
FEBEAE Caco-2 45 i g 40 i 4 ()75 FH 28R ATPPARY
B RS BB AU RCR, RN A T IR
R’ &%,

B 1 AR 7 TH 0, 38 R 3 — 28 H A PPARy
BENAE 4 50 #4482 2R 4807 T R s A R .
B-ERFEEE 1 CAB) 7E M P I PTAR B A A2 B R 7%
HER (AD) RIFMIIGEIN R Z —. JEMIERTE
WA P AT HE | (BACED) /2 AB A il 2
EERE M. Wang SRR, HEE R
(astragaloside 1V, 3) ATLLEE ) PPARy il
Hil AR B2, JEHAMH] BACEL. Kb, HEEH
Tl fge —FIEIRIT AD J7 ARG T 5t AB it
UEREBP
4 PPARs ZEXAHT

ITEER, A[EER PPARS 075 BEA R R
RWLREMEBF R NE 7 0 R84 1 R4F
Hi 5%, PPARs 2 HLIHAN 7 Ae % 5 47 P45 4K N I IR
JRANE R, WGBS E, PPARs £ HI
A ELF IR TT R, SR, TR 1) 22 4 i)
WARZM, WARBTERGIN. ABHEE . B /NERE
b, BRI R IR0 5H] Muraglitazar

HI Tesaglitazar 55 Ky 2 4 [n] @A) FF oK@ T 1T BRI
PRARIGE, Rk, BURZG 2t T2 4 3
JERE S 1 1) PPARSs BB %
4.1 PPARa/y BUH#HFI

HHEl, %T PPARw/y XUEBHAIRIBRE 2,
PPAR« ¥ BN AL B I 5 B50CR , PPARy #3071
TE D05 JBE 5 AR PURA YT 2 BURE IR B R IFHT
B, A AR IR EANFRAER, RRE R
VAT 2 BBE PRI S ) BRI K, R 25 4R
W R B AP E R - & Y PPARo/y BB 71
(Bl 4) FEARAFENKRSE, L2 AFr
Aaleglitazar %5; ZRAEEEFR T IRI, WALKA AW
LY465608 5 HZBRIS, U i3 o1 5 1) 25 A w)
ff) Muraglitazar 25081,

KA ) Z PR %) PPARs #A BUEAE
05 3 @ISR I AT LAY T v A IURE AR SR
I, FFE R B R ARHTRIE A AR K P #A — 2 1
st /EH . Takahashi 2607 BF 90 R I, 15 J@ I (farnesol,
Kl 4) g F Y (geranylgeraniol, K&l 4) $4m]
LAi#E) PPARa H1 PPARy, “EAITA] LAEE R 740 fa A
RN 704t . I TR aP2 B R 5 AL REATEE
FARYUA KM, Ik e W R A o 3 A AT DA
3T3-L1 40 aP2 FERIRFIL. AT 2 7EL
JE BEPRIA « 5 I ILAE 7 TR RVE T HR A T R AP HI 5%

AU 2 A R i s K v s S AR T ) 32 R A
Z—, WK, WIRKF % (osthole, ] 4) XTEFH
AT SR R A O EEWASEEER, HALH ]
B NIERR T 5680 M PPARG A1 PPARY [ ZIAHY,
4.2 PPARB/y S zh

BT ERESR RS, AR RIFMIRIEER,
AR, BAERFHOKFEI 73 % PPARP FI PPARy
BEENER, AREEAERT A AR 77 50 A FH 4
BT FR LR,
4.3 PPARwP/ly iZ a7

PPAR/B/Y 1Z BN REXHLA R FEAS R IR
L, 0TSRRI R o B AT FE AR AL (B
H AT 7445 5¢ PPARs V2 EhiE R  SRie K
KK (cannabinoid, & 5) J& PPARs HIVZ#BN7,
WIHMEN PPARs RAFRY L MERW. HiEk 2,
2 B (pseudolaric acid B, K 5) A&EKA Pseudolarix
amabilis (Nelson) Rehd. [)EE Ry, A PIERH MG
P, Jardat ST R IR 2 R %) PPARaL B I
y BESER, HE2RERKM.
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F & B (geranylgeraniol )
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=
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Fig. 4 Structures of PPARa/y dual agonists

KHRZE (cannabinoid)

+# Z.ZB (pseudolaric acid B)

5 PPARo/Bly iZ BT &M
Fig. 5 Structures of PPARo/B/y pan agonists

5 £5iE

AR, e YT AR ] e
R E MR . W, R 2 R G
K&, ULy k. THEAEBLZ
PIBet S RHARORII N, AT TR PPARs 5T
AWHRN, FEH RGP CZ BT s N in AR
IS B, M ELTA B PPARs #Bh7), IRIRF=Y)
Hh R B e AR B Eh 7R O H TR 78R 2
ANEL L[] o

KRGS TR PPARs A IEIE I B R IR,
REEFE AR TG 25, )2 N T IR,
FEXF PPARs JahE M5 A 7 Eit— IR R, BEE
BHE AW, FARH H 25 O RE, IR
RIRFH I 2 97 200« BIAE /M) PPARSs ¥
BN, SEAF AT AR T T B0 .
5% 3k
[1] Francis G A, Annicotte J S, Auwerx J. PPAR agonists in

the treatment of atherosclerosis [J]. Curr

Pharmacol, 2003, 3(2): 186-191.

Opin

(2]

5k B, & 3, % W, % PPARa SiZshiE R
R XRER U] PEREEESRE, 2008, 23(6):
495-498.

Banner C D, Gottlicher M, Widmark E, et al. A
systematic analytical chemistry cell assay approach to
isolate activators of orphan nuclear receptors from
biological extracts: characterization of peroxisome
proliferator-activated receptor activators in plasma [J]. J
Lipid Res, 1993, 34(9): 1583-1591.

gz, |OE, W, S5 AN IR BRI A 5%
SEP PPARo Al CPTIA FIAMIFZM [J]. A E 221
#, 2008, 24(11): 1461-1464.

PR, B W, B OE, S E/NEEHEL PPARG
FIRIRIE SRS [A] /) EAEAS 7 T2 2
VI ST 2R SO AR [CL R R 2R AR
AR R AV 2 B 22, 2008.

g, B2, BEK, 55 PPA A RIREE M
WL (). RARWI0E T 5T K, 2012, 24(7):
998-1005.

Huang H W, Peng G, Kota B P, ef al. Pomegranate flower

improves cardiac lipid metabolism in a diabetic rat model:



¢ £#% Chinese Traditional and Herbal Drugs

FAa8K F13H 2017ETH + 2595 «

[11]

[12]

[13]

[14]

[15]

[17]

(18]

[19]

Role of lowering circulating lipids [J]. Br J Pharmacol,
2005, 145(6): 767-774.

Hecker M, Behnk A, Morty R E, et al. PPAR-a activation
reduced LPS-induced inflammation in alveolar epithelial
cells [J]. Exp Lung Res, 2015, 41(7): 1-11.

Li X F, Wen Z B, He X F, et al. Effects of cinnamic acid
on expressionof tissue factor induced by TNF alpha in
endothelial cells and its mechanisms [J]. J Chin Med
Assoc, 2006, 69(5): 207-212.

MSEN, =T, PR, S5 AT AL BEOE
PPARa XffEAA K Ewum@%mﬁi@jﬁ‘ﬁ%%%}ﬁ A IR
7 [1]. HE A ESE, 2015, 24(11): 1888-1890.

Jeong K H, Hee H S, Young C S. Traditional Chinese
medicine  improves  dysfunction of peroxisome
proliferator-activated receptor alpha and microsomal
triglyceride transfer protein on abnormalities inlipid
metabolism in ethanol-fed rats [J]. Biofactors, 2005,
23(3): 163-176.

WOk, UL ZF, BE 3K, %5 PPARB FESRALEHUEHE
RS RS ONERPRER (1] o E 258 W
%, 2015, 31(9): 1264-1269.

XIEEAY, 8755, ML, . PPARy W@k 4n i
*%iﬂﬁ*ﬁi&%“ﬁ%ﬁ%?ﬁ PPARy KA HIHT 7T
(3. HHREGHZE IR, 2011, 28(10): 872-874.

Graham D J, Staffa J] A, Andrade S E, ef al. Incidence of
hospitalized rhabdomyolysis in patients treated with
lipid-lowering drugs [J]. JAMA, 2004, 292(21):
2585-2590.

Rani N, Bharti S, Bhatia J, et al. Chrysin, a PPAR-y
agonist improves myocardial injury in diabetic rats
through inhibiting AGE-RAGE mediated oxidative stress
and inflammation [J]. Chem Biol Interact, 2016, 250(1):
59-67.

Isa Y, Miyakawa Y, Yanagisawa M, et al. 6-Shogaol and
6-gingerol, the pungent of ginger, inhibit TNF-alpha
mediated downregulation of adiponectin expression via
different mechanisms in 3T3-L1 adipocytes [J]. Biochem
Biophys Res Commun, 2008, 373(3): 429-434.

Akihisa T, Tokuda H, Ukiya M, et al. Chalcones,
coumarins, and flavanones from the exudate of Angelica
keiskei, and their chemopreventive effects [J]. Cancer
Lett,2003, 201(2): 133-137.

Kimura Y, Taniguchi M, Baba K. Antitumor and
antimetastatic activities of 4-hydroxyderricin isolated
from Angelica keiskei roots [J]. Planta Med, 2004, 70(3):
211-219.

Michiko Y, Kyuichi K, Miki M, ef al. Inhibitory effects of
4-hydroxyderricin

and xanthoangelol on

(20]

[21]

(23]

[24]

[25]

(28]

(30]

lipopolysaccharide-induced inflammatory responses in
RAW264 macrophages [J]. J Agric Food Chem, 2014,
62(2): 462-467.

Enoki T, Ohnogi H, Nagamine K, er al. Antidiabetic
activities of chalcones isolated from a Japanese herb,
Angelica keiskei [J]. J Agric Food Chem, 2007, 55(15):
6013-6017.

Li Y J, Goto T, Yamakuni K, et al. 4-Hydroxyderricin, as
a PPARy agonist, promotes adipogenesis, adiponectin
secretion, and glucose uptake in 3T3-L1 cells [J]. Lipids,
2016, 51(7): 787-795.

RIS, B2 T POREIRIA RIRZGYIN) PPARy 1T
gk [ RARP=WETL 5 IF K, 2016, 28(4):
505-513.

Yang Y, Shang W B, Zhou L B, ef al. Emodin with
PPARgamma ligand-binding activity promotes adipocyte

differentiation and increases glucose uptake in 3T3-LI

cells [J]. Biochem Bioph Res Comm, 2007, 353(2):
225-230.
KUK, BB KN KK Ay 8 PRI /S B 41 21

PPAR-0, J% PPAR-y FIA S S 3G R 90 [J]. dbat e
245K, 2012, 35(10): 692-695.

Kliewer S A, Sundseth S S, Jones S A, ef al. Fatty acids
and eicosanoids regulate gene expression through direct
interactions with  peroxisome proliferator-activated
receptors alpha and gamma [J]. Proc Natl Acad Sci USA,
1997, 94(9): 4318-4323.
R, FIEE, W% T, 4
T PPARy B E T2 1],
39(8): 2484-2488.

RN, BE, BiELe, %, RKHdXy PPARy A #IH
ER Ay EANE I E (7). &ALFEE, 2015,
41(3): 511-517.

Zhang M L, Irwin D, Li X N, et al. PPARy agonist from
Chromolaena odorata [J]. J Nat Prod, 2012, 75(12):
2076-2081.

B R, HLME, OB, S
M N FLERRE MCF-7 éﬁiﬂ’aigﬁﬁ [1.
J&, 2011, 11(6): 1025-1029.

Liu C L, Cheng L, Ko C H, et al. Bioassay-guided

isolation of anti-inflammatory components from the root

T I R R AT B
FRAEFZEZG LK, 2014,

. K malBE PPARy
AR 3

of Rehmannia glutinosa and its underlying mechanism via
inhibition of iNOS pathway [J]. J Ethnopharmacol, 2012,
143(3): 867-875.

Yu M C, Lin S K, Lai J N, ef al. The traditional Chinese
medicine prescription patterns of Sjdgren’s patients in
Taiwan: A population-based study [J]. J Ethnopharmacol,
2014, 155(1): 435-442.



. 2596 ¢ ¢ 3% Chinese Traditional and Herbal Drugs 35 48 % %5 13 # 20177 A

[32] Park K S. Catalpol reduces the production of [38] 3%, YIRS, PPARo/y WUEE PN I 083t
inflammatory mediators via PPAR-y activation in human [J]. ¥, 2011, 23(5): 11-14.
intestinal Caco-2 cells [J]. J Nat Med, 2016, 70(3): [39] Takahashi N, Kawada T, Goto T, et al. Dual action of

620-626.

Wang X, Wang Y, Hu J P, et al. Astragaloside IV, a natural
PPARy agonist, reduces AP production in alzheimer’s
disease through inhibition of BACE1 [J]. Mol Neurobiol,
2016, 54 (4): 1-11.

Rubenstrunk A, Hanf R, Hum D, ef al. Safety issues and
prospectsfor future generations of PPAR modulators [J].
Biochim Biophys Acta, 2007, 1771(8): 1065-1081.
Feldman P L, Lambert M H, Henke B R. PPAR
modulators and PPAR pan agonists for metabolic
diseases: the next generation of drugs targeting
peroxisome proliferator-activated receptors? [J]. Curr Top
Med Chem, 2008, 8(9): 728-749.

Nissen S E, Wolski K, Topol E J. Effect of muraglitazar
on deathand major adverse cardiovascular events in
patients with type 2 diabetes mellitus [J]. Jama, 2005,
294(20): 2581-2586.

Fiévet C, Fruchart J C, Staels B. PPARa and PPARY dual
agonistsfor the treatment of type 2 diabetes and the
metabolic syndrome [J]. Curr Opin Pharmacol, 2006,

6(6): 606-614.

[40]

[41]

[42]

[43]

[44]

[45]

isoprenols from herbal medicines on both PPARgamma
and PPARalpha in 3T3-L1
hepatocytes [J]. FEBS Lett, 2002, 514(2/3): 315-322.

Hotamisligil G S, Johnson R S, Distel R J, et al.

Uncoupling of obesity from insulin resistance through a

adipocytes and HepG2

targeted mutation in aP2, the adipocyte fatty acid binding
protein [J]. Science, 1996, 274(5291): 1377-1379.
FHIE, EHYE, FEA, & KRR REY R
PPARo Al PPARY HZ& 1L I A2 BT 71 A B i UK Bl A 0 %
EH [J]. P E 2GR, 2015, 31(9): 1270-1273.
REM, Fd, ¥ 5 R E BSOS PPARs M1
HIRRSE [3]. ZemERE, 2008, 28(5): 319-325.

Sun Y, Bennett A. Cannabinoids: a new group of agonists
of PPARSs [J]. PPAR Res, 2007, 2007(3): 23513.

Jaradat M S, Noonan D J, Wu B, et al. Pseudolaric acid
analogs as a new class of peroxisome proliferator-
activated receptor agonists [J]. Planta Med, 2002, 68(8):
667-671.

Saklani A, Kutty S K. Plant-derived compounds in
clinical trials [J]. Drug Discov Today, 2008, 13(3/4):
161-171.



