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Abstract ; Peroxisome Proliferator-Activated Receptor (PPAR) +y is one of the subtypes of PPAR, which are closely re-
lated to human chronic diseases,such as diabetes mellitus and the other metabolic diseases. In recent years, PPARy has
been as hot target for new drug development in treatment of diabetes area. Therefore ,one type of high-throughput screen-
ing model for PPARy was constructed at HeLa cell in present study,and the 58 different polar extracts from 12 kinds
natural medicines were screened using this model. The results showed that FEtOAc extract ( EB1),n-hexane extract
(EA) and n-butyl alcohol extract from Edgeworthia gardneri ( Thymelaeaceae) flower ,EtOAc extract (EBI1) from Cop-
tis Chinensis Franch of Sichuan ,n-hexane extract (EA) ,supernatant of H,0 extract (EC) and the remains of EtOH ex-
tract (EB3) from Pterocephalus hookeri ( C. B. Clarke) Hoeck,and EtOAc extract (EB1) from Fructus Gleditsiae Ab-
normalis displayed the most remarkable activity for PPARy,the maximum fold activation of 8 different polarity fractions
compared to the positive control (0.5 pg/mL rosiglitazone ) , were 253% ,199% ,121% ,127% ,121% ,109% ,107%
and 105% ,respectively. This study provided the theories and experimental foundation for exploiting the novel, safe and
high-efficiency natural medicines for the treatment of diabetes mellitus and its complication.
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Table 1  Extraction yield of different polar fractions from natural medicines
SR
o) YL Extraction yield (/100 g)
No. Herbal name
EA EB1 EB2 EB3 EC ED

1 'y 1.31 1.78 - 4.48 2.36 -
2 A 2.30 1.32 - 7.89 3.48 0.31
3 JUP LA 0.34 2.24 - 9.68 2.81 0.37
4 it 1.11 0.81 - 4.31 1.44 1.06
5 )| i 0.32 0.89 - 2.13 0.93 0.41
6 pay 0.48 0.17 - 0.22 0.68 0.06
7 P& 1.14 1.01 - 2.61 1.86 0.29
8 RG] 0.51 1.39 - 8.14 2.31 0.33
9 3 Fid 1.25 2.78 4.5 1.01 - -
10 Z3WE bR A 1.55 6.61 - 9.52 2.71 1.12
11 HEE 1.33 1.43 - 1.93 2.31 1.01
12 e 0.09 0.36 - 0.10 0.21 0.16

TE R =7 FORZGY TR/ 3 Y EA L IEC Se i iU s EBL : LR CFRFEHUY) S EB2  IE T BRI s EB3 : LR AR UM R X I8 43 EC K

Y E RIS ED R RIS

Note: “-” indicated do not exist; EA,n-hexane eatract; EB1 ,EtOAc extract; EB2 :n-butanol extract; EB3,the remains of EtOH extract; EC, supernatant of

H, O extract; ED, alcohol precipitate.
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Table 2 The activation of PPAR+y by various natural medicines

BRI IR RO e 790.5 pg/ml BHATIAA

7 %m%d Concentration at maximum Maximum fold Ej*ﬁx#?%i?ﬁf%ﬁd
N- Extract fold activation (pg/mL) activation (mean £SD) ~ Lelative fold activation to
0.5 wg/mLRosiglitazone (% )
1 EG-EBI1 100.0 11.52 + 0.96"(4.55)¢ 253
2 EG-EA 400.0 9.05 + 0.86 (4.55) 199
3 CC-EBI 100.0 3.48 + 0.55 (2.74) 127
4 EG-EB2 800.0 5.50 + 0.60(4.55) 121
5 PH-EA 400.0 4.06 + 0.49 (3.36) 121
6 PH-EC 400.0 3.65 + 0.58 (3.36) 109
7 PH-EB3 25.0 3.61 + 0.62 (3.36) 107
8 FG-EB1 50.0 5.02 + 0.63 (4.78) 105
9 PH-EB1 100.0 3.31 +0.62 (3.36) 99
10 FM-EA 12.5 4.37+ 0.56 (4.53) 96
11 FM-EB3 12.5 3.99 + 0.41 (4.53) 88
12 MD-EB1 200.0 3.11 +0.60 (3.82) 81
13 HU-EA 200.0 2.73 + 0.33 (3.48) 78
14 SM-EB1 50.0 3.02 + 0.66 (4.54) 66
15 CP-EB1 50.0 3.08 + 0.35 (4.68) 66
16 HU-EBI 50.0 2.26 + 0.22 (3.48) 65
17 FG-EA 100.0 2.69 + 0.26 (4.78) 56
18 DE-EB1 100.0 2.60 + 0.35 (4.70) 55
19 EG-EB3 400.0 2.44 + 0.22 (4.55) 54
20 SM-EC 25.0 2.43 + 0.27 (4.54) 54
21 MD-EC 200.0 1.99 + 0.28 (3.82) 52
22 HU-EB3 400.0 1.63+ 0.14 (3.48) 47
23 MD-EA 200.0 1.74 £ 0.14 (3.82) 46
24 SM-EA 2.5 2.02 + 0.17 (4.54) 44
25 CP-EA 100.0 2.03 +0.17 (4.68) 43
26 LL-EA 200.0 1.69 + 0.22 (4.52) 37
27 FG-ED 100.0 1.72 + 0.28 (4.78) 36
28 DE-EA 50.0 1.67 + 0.33 (4.70) 35
29 DE-EC 200.0 1.60 + 0.31(4.70) 34
LL-EBI,EB3, EC; FG-EB3, EC; CP- EB3, EC,
30 ED;FM-EB1,EC,ED;CC-EA,EB3,EC,ED;DE- 50.0 ~800.0 <1.5(2.74 ~ 4.78) <1

EB3,ED; SM-EB3, ED; RA-EA, EB1, EB3, EC,
ED;MD-EB3,ED;PH-ED;HU- EC,ED;
o S5  LL, Ze 0T FG JE A 12 CP, TG LA s FM, 380 CCL )1 3534 ; DE, A7 SM, 1422 RA 51 EG, 4 8 18 ; MD, ARAg il PH, 3875
HU, JKSELL;EA, IECRes2 B EBL, TR CBEZE I EB2, IE T B 3E IR EB3 , L REHR IR A% 300 EC, K AR 4 26 Z 4 23 s ED, K 4R Bt
Wiy
b 21 U9 0 ST AR AR T3 SR AR T X i DMSO (5828 1..0) 1T 55 1o 508l 070 7402 0 3 1 32 44 BB ) i A ok B oy, Sk I SR 1 B R
IO RSB0 R AR BN T3 E = FRifER 22 (n =3) 5
. 355 BB R R IR IR T 0.5 e/ mLL %506 31 R 4 5005 5
d. (£ KIR G WA [RI L S U 1) B R A5 40 ws 25 11 DMSO) /(0.5 g/ mlL (14 2 4% 51 B0 A4 os 25 11 DMSO) x 100,
Note :a. Abbreviation : LL, Ligustrum lucidum Ait. ;FG, Fructus Gleditsiae Abnormalis ; CP, Crataegus pinnatifida Bge L. of Guangxi; FM, Folium Mori;CC,
Coptis Chinensis Franch of Sichuan ; DE, Dedrobium ;SM , Salvia Miltiorrhiza Bunge. ;RA , Rhizoma alismatis ; EG , Edgeworthia gardneri ( Thymelaeaceae )
flower; MD , Malus doumeri (Bois) Chev. leaves; PH, Pterocephalus hookeri ( C. B. Clarke) Hoeck ; HU, Huidouba. EA , n-hexane extract; EB1, EtOAc ex-
tract; EB2 ; n-butanol extract; EB3 ,the remains of EtOH extract; EC,supernatant of H, O extract; ED , alcohol precipitate;

b. Bioactivity is given as fold activation of DMSO (1.0). Results were expressed as maximum fold activation of PPARy(mean +SD,n=3);
c. Data in the brackets were the fold activation of 0.5 pg/mL Rosiglitazone in the same bath of experiment.
d. The maximum fold activation of extracts vs vehicle DMSO/0.5 pg/mL Rosiglitazone vs vehicle DMSO x 100.
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Fig. 2 Fold activation of PPAR-y by different extract of Edgeworthia gardneri ( Thymelaeaceae) flower (A) , Coptis Chinensis Franch
of Sichuan (B) , Pierocephalus hookeri ( C.B. Clarke) Hoeck (C) and Fructus Gleditsiae Abnormalis (D)
T P P B R H (BT SD (ERFRR , AR 3 AN AL P B AT 3 IR I 525650, 5 e/ mLL 4% 51 ) g B 4 % B4 1)
BT AT 6 R DMSO (8 47 1.0) , * P <0.05, " * P <0. 01 ; FFIAE G X He BT HR 0. 5 pg/mL 45507 ,* P <0.05,% P <0.01, (A)
SRR R VR B (1 5 35 A6 TE CL e R B L & R R AE U RE T BEAE U R PPARy (W335 BB 7 5 (B) SN [H] VR BE 119 )11 375 35 & TR & 1R 2 By i
PPARy [IEBE T 5 (C) Jy AR IRk B2 (35 15 B0 1F O e 4R U | S BRI A0 43 FOK 324 25 2 Wi 43 4 PPARy IBIE B 15 (D) oAl

VRS (K58 2 B LR L TREE U PPARy (340 fiE

Note:The data were expressed as mean = SD of three independent experiments. Rosiglitazone (0.5 wg/mL) was the positive control in each experi-

ment. * P <0.05,* * P <0.01 vs DMSO (set to 1.0),*P <0.05," P <0.01 vs 0.5 pg/mL rosiglitazone. (A) n-hexane extract, EtOAc extract

and n-butyl alcohol extract from the flower of Edgeworthia gardneri ( Thymelaeaceae) for PPARy; (B) EtOAc extract from Coptis Chinensis Franch of

Sichuan for PPARy. (C) n-hexane extract, the remains of EtOH extract and supernatant of H, O extract from Pterocephalus hookeri ( C. B. Clarke) Ho-

eck for PPARy. (D) EtOAc extract from Fructus Gleditsiae Abnormalis for PPARry.
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RIS BE D W . HARWEZJE ROy 12,5 ~
100. 0 pg/mL, i A 5 e B2 2 1] L ARSI, e
F AR RN 5. 02 A, 35 EBL /R HIH B & T 100. 0
e/ mL, TR AE 7 % e, ELAE TR D 400. 0
g/ mL B S AT 0. 0, 33K W] B2 Ry o v JiE
AR it X B AR 20 M PR 1, B PPARYy 6 P TC A
FIRIE A, W 2 (D) o 558 g /MR P
fii EA X PPARy )3 A SIS JE AR 2 W] S, 70
A e B S PR N, 3R AR B e RSO A B R 2. 69
P BRI 58 eI b, A ey ED #4y,
Xt PPARy B A BGE AR, 72 0 100. 0 g/
mL I, R AR RO 1. 72 A,

3 WS
WX 12 IR 25 W S8 B A [F] 4R Uy, OF

JEEH) PPARy T PS5, LA 11 Tl K AR 25 W) 4
PPARy HAT AR, BEXFIX 11 Fp R SR 25 W) Ay
OB HE Y 1 IO R R BN T PPARy S
RE R BRSSP 213, ULk 3

MFE 3 T A3 1L B PPARy A7 15 P4 A9 K AR
2L, /IR B b A P ) SR O PR R,
A4 B R ARG (3 B W S IR A2 0
1) B9 EA R B S PR T e A THA A S IBGR AL 5 3
ST B Z5y (2R AE I BE HE F 2 MRAg L P
Z JT PN IR R ) R EBL FOp (0 1 Rk, BRI
SRR P S P T PR s BT R U b, BRAE
F AN, HA 25 B ED 380Xt PPARy 3%
A RIS A AR P S BCYIN PPARYy B0
VEI#RHLABIN , 5 R U B 1 25 1 ) S0HE A BSOr E
FLfEY <40% (L3 2) .

K3 RAGYARRERIXT PPARy #E8E N R BRI IFF

Table 3 Strong-to-weak sequence of different extracts from natural medicines for the activation of PPARy

X PPARy A7 380 15 4 1 PR A3

I Active fractions
Order
EG® CC PH FG FM MD HU SM CP DE LL
1 EB1¢¢ EBI EA EBI1 EA EB1 EA EB1 EB1 EB1 EA
2 EA - EC EA EB3 EC EB1 EC EA EA -
3 EB2 - EB3 ED - EA EB3 EA - EC -
4 EB3 - EB1 - - - - - - -

i za. [[l—RIRZ Y, HOR RS XT PPARy S0 BE T USRS IGUY 5 b. 259 A FR4E S  LL, % 01T FG J% 28 52 CP, ) 4 LA ; FM, &0t CC,
JIEE s DE A ffSM, P42 EG, S 8578 MD Mg s PHL B 55 HU, KB s o SRR A R 45 S - EA, IE C B2 LY EBL, Z1R L BRZEHL
Y EB2, IE T A I EB3 , Z B4R U T AT 43 EC, K $24) 2 20880 43 s ED KSR BE TS 43 5 . A A R0 2 0 S 50y, 2 A 00 vk o i
P, Jo e VO R A8 T TR B 24 118 16 M A0

Note : a: Strong-to-weak sequence of different extracts of one herb ;b Abbreviation ; LL, Ligustrum lucidum Ait. ;FG, Fructus Gleditsiae Abnormalis ; CP , Cra-
taegus pinnatifida Bge L. of Guangxi; FM, Folium Mori; CC, Coptis Chinensis Franch of Sichuan; DE, Dedrobium ; SM, Salvia Miltiorrhiza Bunge. ; EG,
Edgeworthia gardneri ( Thymelaeaceae) flower; MD,Malus doumeri (Bois) Chev. leaves; PH, Pterocephalus hookeri ( C. B. Clarke) Hoeck ; HU, Huidou-
ba. ¢: EA n-hexane extract; EB1 ,EtOAc extract; EB2 : n-butanol extract; EB3, the remains of EtOH extract; EC, supernatant of H, O extract; ED, alcohol

precipitate ;d ; Underlined sample was the sample with the highest activation fold.

S IA ST, 38 5 8 2 PPAR L
T — A W2, — 2 2 P TR T A (3 2 I G TR
RKEILFTEY) 71— X R EREAEY (BiE R
25 | W IO 25 W B g i R EGR) . HC WIEA
PPARy 4 R SR BC A T2 B R ANt R G 7R 2", B
PPARYy [ 5Z 1 5 Bl /NI M 1 A & W BTG . A
Ktk Z ST UE I, 5 B8 107 R 25 45 A0 A AR R 1 — 9%
PRI 7= W, BE A T0BE JK Wk BE ) b AT AL BT
PPARy, il I #2220 W 2 | i 2 ) o sl A LR 2
A, BB b4 Wkl PPARs 397 4 K SR8 8 70 1Y
TF AR I A2 4 22

IR, AR 98 A SC b A 4 B R0 1 5T 4y
B2 (1) IF B R E, FERE ARSI — g

FOFEATHE M NG 07 TR e e 1 (5 44 R O3 il 28
W55 (2) O R B0 B O e Ao 1L, 3 %
A I 5 Ui B A A R D RO LR
SEPI; (3) K SR o 25 5 A 22 6 B EC
AL R R AR A WA SRR Y
12 Fp2gp b EA #8022 T LAEAT 5 PPARy SR 1,
J2 R IE © Be i O ol S A IR TR IS At 2 Ak
AW, 5 T PPARy 454 IR 52 R334 ; T EBI
T PR B AR T RER A RSS2 I A AT LI
PG EC BEE Ry, RTRE R B R K M 2 B 2 Al
B 2T ED W0 ARE R EABEAE PPARy, 2 T
SR o3 T B S WAL ) o 2R 5 i X
K5 WIRA Ty 2 175 40 MO I 2k A 5 240 A ]
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PPARy ZARHA 5 T Mgt K AL & Y45 & Bk,
JT LA ED #8534 10 K4 790 e L i PPARy,
1M PTARAS 1 58 R AT 8 Bl (43K A 4 AR
[ R AR 245 ), 76 Ho e 3 %) v B8 Y1 L PN, S B R
(X PPARy 5 KA 540, 245 T 0.5 pg/mL FH
PEZ5Y) B MGV, EAT 15> HE LR AR EBL EA il
EB2,# %) EB1 4%, B9 Bifly EA EC i1 EB3 L)
KB 10 EBL R4, 43 BIAH S /&£ 0.5 pg/mL %
& %1 B 3% 15 RE 1 B9 253% . 199% . 121% , 127% .
121% . 109% . 107% F1 105% , %F 1 ¥ JBF 43 91 M
100. 0.,400.0 .800.0,100. 0 ,.400. 0 .400.0 25.0 pg/
mL F150.0 pg/mL, (RIGILEER, IF45 G Hr AT
XoF 43 ISR T (8 BIE 5 RN SCHR 96 AT 0 < 7=
FEVY bl Sk 25 4L, AR IR (%) EBL 34y E2%
HEEZMEFIA G EA S5 &4 IR R
TR AL A W R RIS TR 7, 1 635 P %
PPARvy 7= A= 06 VR, T 28 35 46 & ¥ 36 97 B8 PR
PR UL i I B 45 o I 4% A A5 FH 1 e v — A
2 P P AR W] B 2 8 1 WS PPARy SR SEIELAY;
2 FH R R DR 1) B R RME A #0% 4R
¥) EB1 EA EB3 il EC, L &% B fA/NBe g > #R e A
LAY W TG PPARwy, HE I ¥ % B 1 2 0l o 0
PPARy K B HEPLR RS HE IR AL LS 5 9 55 22
D7 LGB A9 5 LT VG I P A IR D B R
I XA AR, © A 2248 D7 52 00 3% 2R P MRAs
HAYHEEY) EA EB1 Fl EC %} PPARy A BTS 1 H,
HLLL EBY #5430 15 P fr it , 3 0 HL ir 2L & A B 4R I
WML As £ A AR AT g R i % PPARy RS2
(s SRR R YE A JR RIE R  hH TR
SERE PRI 00— R 259 R WK Y 12 Fh R SR 24
Yrrp ME— ) —Fp L ED F 4 U XF PPARy HoAg
WO RE S 2%, EA R EBL #5434 PPARy 45 4
TEVEF DA 24 S A nT BBl o 06 PPARy Ok & 44
HAE NP, 058 FREAR 0B 9 25 20 PE TR Y

TN, T EAN U (1) i FAR S5
H A2 07 155 24 - B S 15 X 0 A S VE L 4
AR 1 A (SR A SR — A B AR, I AN 52 i 56 7
S50 T LAERE T HeLa A0, DX Ry AR R — Flvs fi
SR, Bh R R, X IS BRI T A A AR 2L
1EH A0, R TR BT T J 5 (2) SE 86 ad 72 b &
L, A L 2 H B e P e v B, 2k 2 AR i e A
B, TR 0 JBORL A e 3k AT A8 ) R B, UL IR
2, JEH A0 TS MR L e B R R R

WA, B 2 A PTG A A BT 1. 0 £55 (3)
I A R I AG I, MTT S26 25 53R 0, A SC
Jr it ) 4 B A 7 HL 3R AT PPARYy e i TS A5 4T
(RIVE PR B, BN 253 ECV-304 410 Fl RAW264.
7 ARG

A S A2 R R, A
AT BRI O T N I ANBIF S8 A Z4E R 7 8, OF
WA EERIRRZLE , (HX S50 IRR KRR 2R
il Oy 28 HAK SR A 50 kA8 6 LB IE 1 253 A
LI FEANTRA, AN B b (9 4 T ML) AT
WY BRI B AL A P Y | Rk AR 4
B PR AR R R, A 8 X 26 25 ) v i ik L
AR A TR Ry, RSB R 25 1 BLAR AL L
rRAb AR Bk . ASBIF 5 i R DL HeLa 40 Sk 2%
&, IF B & M 3 W pGl4. 35 (luc2P/
9XGAIAUAS/ Hygro) #llj5ikz pBIND-PPAy-LBD oF=A
A O BERR Y, BEA SR PEAN 12 Fh R AR 25 4R B
Y HA PPARy SSRGS 43 AFF & BT AL
AP R AR 4t T 48 T 8 AR . JR
WA ABIE ST (25 5%, RS PRI B P 0 AR Xt
CU AT LA 80 BTG 1 FH A 8 Al SR B (4 4 1Y
EA EB1 1 EB2, ¥ & ) EB1 34, HE ¥ 19 EA,
EB3 1 EC, LA S 2 2114 EB1 #43) TT R ik — 2 1)
Sy RN 4liAL TR, DO R R 5 m A 2 L E e
PPARy H G ML .
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