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Translating Science into More Effective and Safer Therapies

Bob Powell, Senior Clinical Pharmacologist, Roche China

Even though the US, Europe and Japan have been the leaders in translating science into bet-
ter drugs, productivity has decreased over the past 10— 15 years. China has an interest in placing
locally discovered drugs onto the global market so it is worthwhile to develop a Chinese perspec-

tive on how to create a productive academic—industrial - government axis. In this talk we will
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discuss the relationship of government policy to stimulating research productivity from research
bench to patient bedside. We will then discuss some contemporary examples of amazing research
impacting patient health. In addition to scientific advances in genetics and disease biology, emer-
ging technologies such as systems biology, modeling and simulation and bioinformatics hold
promise to enable us to learn more from old and new knowledge. Finally, we will discuss a new
academic—industrial relationship at PUMC to help develop physicians and biomedical scientists to

bridge the academic—industrial gap in finding more effective and safer therapies.
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HIFy SRV AYEE L ARV A AL ) Wos il . B9 R W, Fo XPICAMIRAE TS H/R Fraie
L4t ERK By BERAAMEIEA, IFd st OfdraE L A4S E 2 5000 L4 H/R B4, i
ERK | i B A AR HE T

Bz, WHRRM, Bl AW Fo nl LGE R L AYES AR AR HL S Y /R TS0 S H
{5518 B EE PO /R S 1EH .

MGrF RN — GORE AR 1A

Mg skk s ikER R
[ RL 24 B A= W B BT 5T BT A= ) KA B R B S S =
HEHRSZ RN Jeat 100101

ARBATEAE— A T3 T FROK Z T8 B9 A R IR B P BRI I g . 7 — Mok
RUBZ RN N BT K HE 2 i S A AR B IR AR R A A N SE Y. . DNA B9S2 2] mRNA
R EEBRAREIHGE sk KRS S m R L A NI, GORERTE R i FE AR
[ I R B R SCHEPERIME . S5 80, AOREORAE IR ZS PRI ST il 21 H g F 2R MR . 2y
YA AL BT . 25003800, B A B 250 A 1) ik 45

e B2 Tl AP 25 i 29 9706 LL IRl A i i Fh . Bz B R0 AL, TER 2500 Kk
R, 29 400 MRS, ORI, S AR RIEEMESE R (ADME/T) Wigia 2k, i
AL GE 25 A i RS FH P 3 A 7R R 1 22 10 TR, 9 KR | 1o ] O e e Bk ] R AL 1 i A
TIHFBL

BEE A5 A BOR TN S ) SR B B R 0 IR R E 9 2 B T e+
U2 LK P 2458 B0 7 RCHEA T LA s I3 BHLK ST DFAk 0 e 1403 e L Rk ] — 4> s 4>
PRI T AT S A R ER SR 2 AT I

AT S5 T DOCAREARBE ST T4k B R AL . KB A Bzl LI TGF— Bl
SRR TR AR TR 945 &, ZEmimd] TRRITS TRR I Y32 — R4k, i Smad3 /Y
BRRR A S TG S RS il TGF—p1 54004 T 40/ TR [ =2 A4 5, BEMTREAE 40l HAF
ST Foxp3 Ay IL. ERME aembl e T 4] (Tree) LM, Hik, #il R
TRRIT 5 TRR I AYAZ AR — SR ALK ] 1] BE 2 2435 e Jog F) SR 38 400 o FRPR 52 DAL T e 2400 il 723 24
MEEIEERS .

16



rhEZG LI IR 2011 E55 — B

EFADchip® #5553 FHG I R4 T-25 B P50 745
FHME
LSRRG I ETRAT e AR A R 7

it 10 RAE . Bt R DR B R R, S22 R AR TP AR AR e, R
W R AR AR B — SR —— 2 W A SR A Bl b 308 RN 3 T XS O 28 485 14 8 5 B —
FORA SRR E R AR, XA TE MR i e R A B2, BT, WA,
ARG, WAL, DLATIH 52 N A 3 28 0 52 S 48 5 JEVAELI) 22 ) 24 B2 R ) 46 24 B2 1
BTN, 2GRS A IE 76 P2 AR AR 8, EFADchip® 28 55 by 3 Fh AR 32410 T — > & 505 F °F
ERER CZEWAL| RIEL L0 Y AR o S

EFADchip® 248 )& T4 1 A1 B B T & T i SE AL B SE R Z 8 AR & (LOAC #4:,
SCIENCE % 3t VOL 332 24 JUNE 2011), HEZIEEFE S EPE CEANLIAE 1 /N 52
BO . B (A, AFELWAGEAE .. Sk 24 B a8 oF B T8 6o
RIAD . EFADchip® £ 58RI A 1 1 v 37 B DR 2 S8 B AR &5 45 N R AR AU AG I ik, R 3kt
TAE4: Microarray (BUF551) FERT . 75 %Ik A BUHRAE LK &) 53 I 2GR R G S s, . AR KMy
T WF5EE WD REIE A 24 VR 24T . X 24T & oA SRt s Bl

HARWE . 1EH25FF % B HAF B, EFADchip® 2 45 P B BF 55 A B3 8 2 WF 5% )7 1]
i /NIFFTIEE . AR K iR S AR . 8 I 2CF T B BE . EFADchip® 240078 1 /N Y
[RS8 B B A AR A RE 7, Zh ey ok RE () 3 B, A 8T A AR I LR B 1T LA 5 1 A5 31 55
JE, KRRATL T EFa)EFE; [FiF EFADchip® RGHAER . REVNS USSR, KR4 T
AXES BRI FE . SR TAEM A ISR R 1. 25901 R nT AR U8 AR BE D9 2 = 1k
R 254038 0 R NTE . ROk 25 0 SR 22 52 I B IVE 48 R B 24 34 1) mT e A fin
PAESE . FEIEARIRE BB, EFADchip® 2400l 48 S U174 B THF 58 & WA 5% 0T g
SUPET s Hm B R B AR R G BE 77 AR T BB I R 2 801 AR 56 i 75 ok, 4 268
R A (AR R AE R, TR E MG RIS AR . 25 58RI IR TAE & 2 f SR %
YIS BIVAT A G A& 1 BAESR AL A 0, b R

The current status of early stage clinical trials: approaches in research sites

Pei Hu
Phase I Unit, CPRC, Peking Union Medical College Hospital

The presentation intended illuminating how Chinese Phase 1 unit are developing by using Pe-
king Union Medical college Hospital Phase I Unit as an example. And the questions such as which

are being changes over time in terms of organization and studies conducted and which challenges
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they are facing will be described to explain the strategy of early phase clinical development for
new drug in China.

In order to extend the current phase I studies into data—intensive studies with additional
pharmacodynamic assessments, software environment and hardware environment need to be built
up. To intensify the data analyses and make better use of the data, PK/PD modeling and simula-
tion approach has becoming a common technique in phase I clinical trial. Case studies of PK/PD
modeling will be discussed in the presentation.

In general, the authors believe the combination of their previous researches and the future
researches would help to integrate the information from individuals, and then progress to the

population level.

ANEY (25 FrEUR LA B BEE ZALE BB it R
TN
KRR EEp e 2 Bl 2 I 430071

KB#ME (developmental toxicity) JEF§GJLHAERT, BHARGE IR BIEE fim S EAL R TR
TE R E AN IR R B A FER, RN ETEWIRNAERKIBS . YResk b
ZitS . ERIET. BRERBAEREENR R T RBAFTHENYRER LT REY, 4
5. REEHEYE., ENAETIRY (intrauterine growth restriction, TUGR) J& T H 4= G
W, IKIZWbRAE: IRARTZ2 R KT 37 FMG L h AR E /N T 2. kg, BUIR T H 2208 P BIR E 1Y
P bRiE 2 . B EE AR ARE D TUGR W RIRHRZHR 7. 5% . TUGR AMYUAT i siis LA 8 . B
AL RMEILAET, HfiaH K EL 2 A 5, R AR, BhEREEE, K
EEAREE SR CAR W BEORAG . OBk AT 1Y Sy bR . 2RSS, BBYE & TUGR
IS AR . BERR Y. PURZEZ, PURIRZS . WRIT RIS 259 . FIIR 2. R ZY .
by, PR, HMEES & TUGR WAMEY) A (AR R Y CANE B0 55 F0 Tk 224 F
A CRZE CansmrEF B0 . AMEY) (25D B TUGR MR AR G AE 2 I8 2 AR LT i
AN, HAEZPMERUL, RS G 2L EORG AR, &1 “SNEY (25 e TUGR 1)
M2 N IS R AL P RdE . (1D (ERAREHYIKFE . ESCZe ) 5 52 2 M oM R Y
() mZmmE s B ARKEE . shEIMHERE RS TUGR Z4E2; (2) (FE
SN T E R TUGR 88 I, ZBUIG R AE R IR RS 2 i R (GO b B8 F hi— Eik
—'& B (HPA) #hahRg L dmdl. SMRALHE/ AR ScE, AT NMR J% AR 0E &
AR A AR 0 HT O i, R 58 TUGR JIE B I, 2F KRR AEPEAC I8 28 4k, JIE S 4h
Yl S I E N HPA BAH G R 28 9 0 AR cs s (3 (FEAME sk TUGR ARl |-,
i UL S IR TR B AR RO HPA Bl K 1 R 0 52 me . IESE TUGR AMALEAE AR 25
BAE S ARG (b IRAs . BRI, B MZ B g (O (MAMEITE LA, 7Edd
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ZURAN K- R B S EIRAA e e B AN OB D aE (T ARBE AR 1] MBS R AP0 A (L
F) . RS LR A S AR B R SR 2RI SN IR R R 4 A A G 1 B
il (4 CNIRRG A& & BRI R4 M . AR g MK PFIESESNRY) (258 ml SR IR LG 5
GR, ' _EJi% StAR BFHE IGF— 1 B [N (g F st fL 8 ik 22, 3 Hh 2 S0 S IRU) 22 5 1) 3 L i A4 p1L
il ABEFEE N IANEY) (259 KRB, T HPA BASCHRIBORE IR, 5 e UL
EER I Db PSP i P A 4

DU G2 AL e K5 A T 24 1 v B FH SR P AL

JSE4N
B R R AR K 400038

U 259 032 A FH 2 0 ] 5 2 T 24 AN W G I, L SRR B A R TR 2 W B
30 3o 300 A T 24 B v B O TR 25 W0V T 2590 0 H AT DU 25 98 B £B . BN R BRI 24
MRS EIEPA . — B RNEZPIEEN, XA EAY TS mem. — 23 REA M
MABCRLGYER 25 (BURBGEOND . FH LA S A0 R AT 257 . 12K M i D 35 Ti a4
AR SATHUR TG, KD, BErEIR, AT LUK A 25 P m G e, D b v 1 2y
VB S AR R B 2 B FE A

B BRI R IR A TR R EUR AN . R Eh MR R R S E MR 5 H 2
it 25 vk ) AH O, ot 25 45 4k 40 M 0 4k Z % (resistance-nodulation-division family,
RND) 7EKIH%RA W Z Ei 25 AR R E2ER . Btk RND 25U 259 b w3 sz )
WA B 2G5 . AR IR K RPTIE 24575 & BRI BA PUm s BUE ] i — 2D 9o R 09 & B8
BEXT B— NS HUA: R PRGBS E ISR . AT S SO R B AR AT AcerB & K o 38 5 Bk K
BRI BRI P A ER S5 AcrB RS AcrB AR UM G, Ll iR
o BETR T A At b 1 B DA S AR AR H B i )40 BT 4 BRI B0 1 AR Al

BTIRAEE /KR . MR SR IE BRI S AT 2 BB i
N R A T B ELAT I 5 22 B AT SR A R B 52
W EHE KRE SRR BB
AHIR « FHUR BRI A
RSREE PR — MR B RERAT VIP 8% BEATE 8300115
BRI IEIE  BEATE 830011

FUAY . Aops i b K e . I B s i I8 BB S AR 2 Wl PR A8 3 A il 1 4 v B BT
WS ZIAFF RN RAE 25, W RIS 2 OB RIS A G . Jrik: I 16SrDNA SEHT 5
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Yo i RT—PCR HARMIX & k. 455 Wi 4 A ANBEGIE B R b B BT 18 5 2R SUFT B 2L
BT HE . S4EE /R NGT 4 #s. 4e 5 /R T2DM b B B R 22 F A G
S (P=0.0125), 5MEerii NGT 44k, MEEsaik T2DM 41 B BAT B 1 = 22 R A it
2B (P=0.0261), PREME NGT 41, T2DM 412 ] 1 B AT 3 1 5 2% S 3R W40 112
=Y SYEERE NGT Ak, 4e5/Ri%E T2DM A 2R N R L R 6 5% E X (P=
0.0003), MEEFLfE T2DM 20 5 EE ik NGT A 2B ENEZFH S E L (P=
0.0055), PHEE NGT 22 M ZIEHAT R B 22 R A28 L (P=0.0154), FiRE T2DM
HZ MR E R 2R AR WG 8 L. 458 AMEES Z IR REGEN L, 5
BIRAE TR . WA SO 2 BB R 0 R AR T REAROG , T iE— IR AR .

FEMFRX

RNA-interference-mediated downregulation of Pinl results in

suppressed tumorigenicity of malignant melanoma A375 cells

Jing Jin Xiaoguang Chen
Department of Pharmacology, Institute of Materia Medica,
Chinese Academy of Medical Sciences and Peking Union
Medical College Beijing 100050

The peptidyl—prolyl isomrase Pinl is overexpressed in many human cancers including mela-
noma. To investigate its potential role in oncogenesis of melanoma and the possibility of it as a
therapeutic target, we suppressed Pinl expression in the human malignant melanoma cell line,
A375, using microRNA interference technology. By stably transfecting microRNA plasmid targe-
ting Pinl into melanoma cells, two stable clones in which Pinl expression was significantly down
regulated were established. Both clones were observed reduced proliferation and invasion in vitro
and suppressed tumorigenic potential in athymic mice. Furthermore, Pinl inhibition also resulted
in decreased phosphorylation of AKT and repressed expression of JNK and pro MMP2 which
were associated closely with the development of melanoma. These findings indicate that Pinl
plays an important role in the tumorigenesis of malignant melanoma and may serve as a promising

therapeutic target.
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CYPw ¥4k /20-HETE i@ i VEGF f1 MMP-9 ik
FEFE AR /N e Al g 145 A R AN B% 7%

xR
UK AR R E B 2 B2r 22 I 430071

HAY: M@ 246/ Nt (Non—small cell lung cancer, NSCLC) &M EEIEA .
ARICHEGE T il 2 P450 (Cytochrome P450, CYP) (w— fbfl S HARSH =) 20— =14
PU4%TR (20—hydroxyeicosatetraenoic acid, 20— HETE) (fF NSCLC I8 4 sk M h /e H
KA, A T-4%Pt NSCLC (bR Fibr S 4R (LB FISC SR PG . Jridk: B 96 R A Transwell 45
HIRSE 20— HETE 254 (WIT003) % 3 fft NSCLC 402252, b5 %M CYP4A11 i
B e AN ML T CYPw B AL 304 5 (HET0016), 20 — HETE #H1#] (WIT002) .,
WIT003, PI3K By#ii#] (Wortmannin) Fl ERK1/2 #if|5] (U0126) AbFE A549 4Hff, Mg
Kl CYPw ¥2ALREEE M, ELISA 5t Western Blot KA SCEE A ik . fa R AR RZ I AR
PR RN A R, ik — 2P 563IF CYPw— 24U /20— HETE #£ NSCLC [fiL 45 A& iy fn§% 5%
HEVERT . 455. WIT003 W3 {E i 3 f NSCLC 4 {222, CYP4A11 i F2iksk WIT003 kb ¥
38N VEGF fl MMP—9 ik, HET0016 F1 WIT002 A i &K VEGF il MMP—9 %3k,
Wortmannin Fl U0126 1] A [6] 5 5 A WIT003 #5519 VEGF il MMP —9 35, 5%} I8 40 4
b, CYPAALL i 263 0 E 0 AR R MR T (2.5 %), Ul % (2 %5 M BEHE
(3%, HET0016 R E, SOl %M A &M%, HaHRS5 4 42%, 542/
29%, 45t CYPw ¥4kM/20—HETE {3 NSCLC 1454 iR . HHLHI T e 5 PISK/ Akt
F1 ERK1/2 {5538 BUE /209 VEGF Fil MMP—9 ik A ¢,

MEgEFE PR R2HBIT 5 46/ N fifiez 40 i GO/ G1 H FH.F
FF-H 1 20 A 1 5
165 4
TR 2R B AR T JEEt 100850

) PP RIS SR R2ZHBIT XAk /N0l e 40 B A= 4 A 52, BRI EAVE FALEL . 7 ik
SRB y& 5 41 Ma3% 77 . RT—PCR Al 32 &K1k, Flow cytometry assay 4347 41 i i HA K 41 it 4]
T-, Western blot 8z 5 F2 1. 458 . JE/pgupaiisg H1299, HI157. H460., A549 A
ANFE A REAE 57 R A F ik . R2ZHBJJ 72K 40 rl B g 90l H1299, H157 A=K, R2HBJJ Al %S
H1299 A kA= GO/G1 WBHHT . B ] S e BE AR R 98 CyelinDl, CDK4, CDK6 ik, Ff-4ii
Rb HA#EIRIL. 251. R2HBIT S GO/GL IR DT 970 i 240 A 38 5 e L e v 1 ) SR AL
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12—bp CpG ODN jd i NO A sim A 57 JRg 4 UST JCh s S A BIF 5

&N EAR
B R R AR K 400038

Hi: #RE 12—bp 1Y CpG FEMER H IR (CpG ODN107, CpG 107) Ol i i J5 97 240 i
U87 (WHO grade IV) (S8 HUER . IFERISHC S S BOLE . ik ARFFGE ST MTT 2%
Frill CpG 107 Xt UST A0 A% O e BV E s SR UST 4t B 422 b i 4 B T RS AR B A, L%
CpG 107 FEARP BTGB E T s =X B AR A I UST 4R B IR T S B i AR 1 O s il R 340 L i
B UST 4iiffarh NO BBk ; ELISA BAGI UST 4ifit b iNOS 5 NF—«B [k BEbr b
PR A R B H K (GSHD B9 & i RT—PCR & US7 4ii g TLRY 23k 5200
JERH MTT il ARSI i ) & (CQ) X CpG 107 i B /E - m . 4558 CpG 107
SRR A B2 B UST 4 X 5 4 1 UM s ZEAR B PRSI A A v, CpG 107 fig f 3
SRR P E ] s CpG 107 BRGETER Al H UST 40BN T G1 1, HoR WA Tk A=, %
THREFPER AT H] 5] Ac—DEVD—CHO, {3%RGEWEE %] CpG 107 Byt SBAE N 74T
CpG 107 BEA ST AN S, UST 4ijifarf iNOS 5 NO FyF2i5B] B3, {3 GSH & & o A8k ;
CpG 107 BRG B Zefig i 35 LM UST dififgrh TLRY K3k, 45 T AL CQ fE W ¥ W% CpG
107 WIRCE S BVERT s CpG 107 BG4 T B s 3G UST it NF—«B 3Rk, 45 (R4t
SEERUESE CpG 107 HA R IGEERN, B LS nT 68k . @4t TLRY 4205 UST 4iifl
e G Ror7 NO, HAr ey NO R85 | 41 e J8] 1A B T %0 55 2685 0 Uk G131, Ak
CpG 107 JZHA W 1 R TS SRR s e 24540 .

Pharmacological and toxicological target organelles and
safe use of single—walled carbon nanotubes as drug

carriers in treating Alzheimer disease

Zhong Yang, Yingge Zhang
Key Laboratory of Nanopharmacology and Nanotoxicology,
Beijing Institute of Pharmacology and Toxicology, 27 Taiping
Road, Beijing 100850, China

Identification of pharmacological and toxicological profiles is of critical importance for the use
of nanoparticles as drug carriers in nanomedicine and for the bio—safety evaluation of environ-
mental nanoparticles in nanotoxicology. Here we show that lysosomes are the pharmacological

target organelles and mitochondria are the toxicological organelles of SWCNT. The gastrointesti-
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nally absorbed SWCNT were lysosomotropic but also entered mitochondria at large doses. [[[ PI3K
and LAMP—2A genes was involved in such an organelle preference. SWCNT resulted in collapse
of mitochondrial membrane potentials, giving rise to overproduction of ROS, leading to damage
of mitochondria, which was followed by lysosomal and cellular injury. Based on the dosage
differences in target organelles, SWCNT were successfully used to deliver acetylcholine into
brain for treatment of Alzheimer’s disease with rather high safety range by well controlling the
doses, which ensures SWCNT only enter lysosomes, the pharmacological organelles, and no or

less enter mitochondria, the toxicological organelles.

AT B TR LR R 22 S A A 5 ) B A LA A5

INTE ZEAR
HHRERI R A H IR EBE 2P T EHOR TR L M A A SR % JERT 100053

Hiy: Sl D)ReRafa e /R I Ep (AD) . 420 (PD) FiEks /MAefI R (DLB) 4
PR AT PP e A i e rh R B 2] . a— synuclein JER N —Fh S il i 25 1, 5
RO AR B VA OC s RO MA 4 AR A A b 22 1R 47 P s 28 vh 6 & /M Y E 5 JF H
JE AD ZAERERYAE AB WU . TE B TR SRR M S SR U A RO A, FRATT AT I A
FW, Higtgols APP RN AN RE, MH1E S a—syn By RIXFRE; REBHiHT
MPP-+ 2 3 A M ZoRL AR B 5, Ml 4e i T, (B2, R O H IR & Reag i 5 X
FoAb T fb B (R GE R AN PR T SO TR 1 28 ik 5 4 R D RB AT 52, 1 ANV B . AR SR
N A SRS s R, AFSE R S0 1 X AR /N BRI P B L KOG B2 )2 FNSOIR A4 224 i DX 4
2RI fil v s S AR AL s [RIE SR B MPP+ 45145 A53T 848 a— syn JEH 450t SH—SYSY
AR, BT IR OB T BUE ST Redlil . 4558 (D ZROH AR S 3 A H Al
HY I 4 2 8 A/ INBRAE Morris 7K 2K E v () 6B AR 0] 0B Jh iy A v AR DD o i/ s i 1 9 )
FRIEG Ref W] I AN BB CEAR IS 1R] 4 J6 TC AT I i 5% 15F (8] A0 AT B €T B[], R B
TORCIRHRE HGE B/ N R E T IS E MBS RE . (2) IR LG RENE I AR AR
/NERTEE CAL IX S fil A 1, 3 REOIRIAR S il J5 BB W oty s (0 5 SO0 28 i i 4 IX.
BANESE I, (3) RO H BRI RN/ NI D KR REURIR ALY o—syn KM
R, AR E L NE o —syn ECRE; BRUEHT W3 o E AR N RO . SURIER
CaMKII # 2 fb 161, WK synaptotagmin I &, H5& synaptophysin A1 PSD—95 ik, &5
synapsin T BERRILIGE M, WA SRR AT 8. (4 I RERAER AS3T a—syn K HH SH
—SY5Y ZHiExT MPP+ ¥ s i 45 405 B fUs% . MPP+ {2 #F a— syn M HAH SCAE R 8 11 synphilin—1
ik L, a—syn BB RSERM, XS4t — 00 iith. — R QT ReRd i & MPP
HHRAE R AS3Ta—syn BRI Y SH—SYSY 2 IR b 240 i 09 £ 76 5, (R Zehiik Tine.,
BRI P48 A B KT BEAIK Bax/Bel —2 SRIA WA, 0] caspase—3 TG, HKHT40fE M-, [
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Bf. IR OKTFFRERH BAPHIA BRI I a— syn B9 A AR EE, WK synphilin—1 35, #5
PSD—95 WyKik, 45it. "R RRUE U] 0 ol 2 AR /N B 27 2D eI T Re Rz g 7y, 4l
MG SCRIKZ A0 a—syn SEFRIXFREE, Wi MPP+HH 47 S BN AR g k8 . AL
WAL a—syn BIREE, RIPRAZEAFIDIRE, #F— 2P 7 T 2R O P 2B T 1Y
RCFEIESE . HHTTF R CRTEYY PDD., DLB 253 2818 17 P 2 95 10 24 W e L S s Ak 4

AR I 10 K R A A5

TiRBE R
PARRSE2y Ee HPK 400716

HERIGEEREEN (rabies virus glycoprotein, RVG) H—FpIg 2R E A B, AEMSAL R
T PR RGEE ). BHEREEEE (rabies virus glycoprotein, RVG) HIfFA IKE: 579
FeZE R (luciferase) RYFENTE pET28a (+) AN, JHmid e BL21 hERik, Kb s
EHREF IS A RAM/NEARN, T 15min, 30min, 1h, 3h, 5h 4B/, BUARG. HEE5)
Ka . HZECR BN E 0 SR G 8 e N ) &, JREE S P B ARiZ s RVG 7R
BRI NN 204 (15min, 5h) . Z5 R BR2OCRBERG 8 E7E 15min I 7R I R 124 1R
B0 . Sh ETEAR N T AR SE 4 [FIBF, 15min F1 Sh B7E KA HE L WS 2 5 P B bR
IEH RVG, MAMNAAL AR, XUl T RVG BARE B2, B RVG 50
283N T (brain—derived neurotrophic factor, BDNF) #4 % ilig f92 44, & BL21 iR
Fak, WOERNGE M. A BRI AR AN, R SR BRAL . BDNE JR 97 4 50 4G 8
HZH G 5 Do f7iG 24 /NI AR FE BN, TTC Gy f5 3580 i e il 1o BT 5 & v 22 =
(P), it RVG—BDNF filvG 8 AT 0 6 e i 45780 22 R, ol ot v AR B /0N 7 i ke o A5 781
5 BDNF 677 i e 1 A< A80 B, 1 BDNE 367 (049 i ke i, 180 AR 5 Ak R ol 455 78 S, ry Pk e ot T AR 22
AW, XULH RVG—BDNEF il &8 1 RE 5 28 1 U bR B, 38 BIE Y7 Mk i i 5 1Y .

2— (o= BRI AR (d—PHPB)
P/ MR B LI AT 5

WrEH TR
i B B Be 2 BT T BT L R RIE 2B JERT 100050

HAY: 2— (o BIERIL HKHPRME (A—PHPB) RERGEZ5Y) AT BT80S LAY 45T
EY. HRTIETFR IR IR LA — 237 25 . R RTHISL R T4 R EK W] dl—PHPB af g3k
Kb shkiezg (MCAO) KB BR ML DX IR ML 98 A AEAEAR AR, Sl AR i, (T i A
BRI AT RE . AR 24X dl—PHPB $ /i R 82 19 VR B B ILAHSEHL AT T 489
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Jiide: SR EL vl g /MRS, B A /MR N cAMP R TXA2 [7KF, S K 5%
SEREEBR S S 1/ I i B S i, Western Rzl i /MR B R L BE IR B C (P—PLCR) FLEBE
BERG C B HRBIEO, NSO ifn /MR R 1 CD62P (33K, 455 : dl—PHPB #lk4 24
EME ADP (5uM) . collagen (5ug/mD . AA (ImM) iFSHKEIM/MUEELE, Hiix ADP
75 S 10 1L/ A SR P e . IR ILEE (thrombin, 0. 5U/mD iS04 i /MR 4% F
W52 . #hkss 7 PHPB (1.3, 3.9, 12. 9mg/kg) %I ADP 55 % K B ifin /] 2R 2 i 0 o 32
GyHIA 22,582, 29. 3806 1 40. 19% ,  FLIX Fp 1 il 4 H AT LAk PLC #2h 3] m— 3mFBS j#i %,
400uM () m— 3mFBS A] DL ffi dl—PHPB (12. 9mg/kg) WHPHIVEH B 40.19£3.37% TR
8.16+2.97%., dl—PHPB X /M cAMP Fil TXA2 fy7KF- 34 B B, dl—PHPB (1.3,
3.9, 12.9mg/ke) TTLAH ADP 30/ MIE N [Ca®" 1 i 676. 94 4149. 77 nM 43 5[ =
383.7735.22 nM, 434.06£71.44 nM HI 160.42489.51 nM, dl—PHPB i /M P—
PLCR HE MR, BRI /MM CD62P fZRiA, sl MafEfb. 5. dl—PHPB HATHLIM
ICREEER, Hpti MR R EEH S/ Mr PLC Bk, FEAL PLC 3. 380 /i il
FWE A i, MRS A G

NZEHA [ b e AR 25 AL Sh A Y i 2 1 A4 LR

il ORI
H ] R e B U P A I 2 g 25 R S i R AR 2 i M o 5
REE K E A= LAt 100050

0T I LB G O FAR G 2 3h ) b 4R 5 IR R A SR B SRR, TR L
PR ZE LR S A ok s A AL A 24 49y 07 06 0 25 2807 PR . ASBIRSE AT B R S A9 o0 B A 7
EXS NSERUA R R S 2 35 BEAT T HCRIT ST . Il o R FH B P DR 8 i AR R At I
HHRERSETE, BEPRREEEIRES . MEEIREAMSEEREA = MRES
WAy s SRJE R R B s o O o DR A D A I 5 32 ok i A I 2 2 e £ B L [ L 98 A
L FH I =BT S A s IR E A R R E AR S R IR AR E A E.
[ i - JEL T e U AR, AR ASAS R b i 2 P IR s A5 Rl R A S NIA [R] b i i I 35
ALE R IR B P REST . 2] 7 ONZE . LRI G I FIAR mG 14 2 sh W i v IR 2 . R B
JH BRI k7 AR 7 2K I i 2 L s S 7Y e vt BRI/ N R O i EE 0 5 N RO AT .
TSNS LG 2L Ao o R A I 24 1 i S R 255807 0P
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AAL N IE T SRR P P ke 4o UL IR A A A5 B DR 1

M A RIEI
WSk R R AE B 2 PE b alisk 515041

Hi: Al N—IE T BEURIERE (F.) J2FoA PR 20 7 JUR WE I A Bl b R A7 45 4 it
BN — B G . BB L F, VR L— U4 1 R 0] . 50 s O b 5 470 ke i -8 132
PO KBGO IESI . APPSR TFE S AT R RS Fy PO MU A RS (F2EMBRE) Y
Wiy, JFARDTH AT RE A ORI LI . D7 vk BADLBR U B0 A0 45 i 2 1 5 o I 2R R R R IS SR
5 A PEVG R FH L G A BT o LIS DO 46 i 3 Ao M 0k J3E ok 15mM caffeine Rl . JUL ST 0 45 2%
(SERCA2a) [k Ca®" @R Ca’" id 45 T 5uM Thapsigargin (TG) #¥ & 6min KT SERCAZ2a
xif Ca™" E"Jﬂ%% ’ Eﬁ% Viserea = Vrorar — Vaex+pvea o éﬂiﬂﬂﬂﬁ’fiﬁ]’%iiﬁéﬁﬁgﬁ% Ca’" E%@ﬁé{ﬁ\%
5puM Thapsigargin+5uM Carboxyeosin (PMCA BHIi#)) iR F#FH 6min K15 VNCX, 2553
B T AR IR [(Ca® ) This . FSBRR IR BEREAR. RT25—75, DT75—25 F1 T50 €. L
J5T 0 5 i U 2D FLST R AT A RS B Ca® " SRR, T ', AT LA S AR bt 400 ) e 4 S S50 05 5 A
(R B AR R LIS DR A i /b . LB S ZR RS B Ca™™ ORI BEAR. 2538 Bh&RT DUSE00 LA A
MO ESFRAS A, Fo X HAE S 2000 WLAH A ES RS e i A FE R AP VE T . R E R nT g S LT
DR 5 i et AL 85 SRR Ca™ " BRAT K,

S e S ibuRzs SNSRIV S EL ST N AR €Ak i7

) G o
JERTRA RN PR B 25 AR JERT 100191

HiY: PR EEEES A (HO) B2 ARk 40 (HUVEC) A6 i
it ER s IF BFo HAn M T e R HLE] . 255880 MTT . TUNEL %ot 4 ta g i
AT TEREER (ApM, 5pM, 10pM) 24 /NEF, 18 S HAE 200pM H, O, 355 200 R 1
ARG, DI TR CE . AR Caspase—3 55 Caspase—9 IR HEIE A RIL, HA
PRI . SEOCHRE BAER A 5pM Z B RAEPU AN A AT 51 HUVEC B g, #
FHEE 5T BNl S A e LT TE R R BB, 457 5pM ZHE A £ PI3K/Akt/mTOR B2 A WE(E
SR, IR Beclin—1 5 Bel—2 #2518 FAIWE, #F— D00 F e mge 8] 5pM £ %
AL A AR 5 A R b A S TR F- FoxO1 iy [l 4B MAX N S S s fE . I0i] Sirt2 3k, B
t FoxO1 BB S IRALEMG . 32— 2002k A miA = A, SRR ARy rE ] . ez, FIH]
RNA THE AR @ % FoxO1 ik, W 45T 5pM 22 8 2 0y %040 I 3ot s 41 v |3 ok #2982k
Caspase—3 5 Caspase—9 {EPEIE A W F AR E SRR AL T W % 2 5. 45ie. £
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R LG & HUVEC AW B AE AN A0 A5 4 F R 20 g AL 48 . HEpL AT 6

5 RPN AR5 Sk, (2 AMERE N Beclin—1 WEGAEHRIL. M FoxO1 g [N+
R FRA O DI ) S AL ST 5 RS A A Bz 2 A 7

N Toll #E3Z4K 9 454 CpG ODN ZE R SR i BT 5T
WA IR T
VR SRR 2 e 2 BIAR H E EPE 400038
2 SRR B E O SiEE FPE 400038

. MEERER L&A S /A VE i) Toll FE3Z1& (Toll—like receptors, TLRs) 5
TR R 53 I 5 35 2 P A 0 200 M DX 1 R BRSO WA G, PR AF 5% TLRs R0 J 43 1) 45 #4 il
DIRERFR, X TFHB 25 A . SRR H e AL A W AT M B AE M Bl IR oA 2 X
AT TN TLRI #151] CpG ODN [ Z5#a3ek, IR 45 4 & CpG ODN Y 8 2 L 1R
fifi, i ATAMA TLRY B2 & R E L 5] (leucine—rich repeat, LRR) F B LRR2,
5. 8. 11 Zhk, EWERESH IS CpG ODN ByZEMJ1, HOEILR AR LRR £k CpG
ODN 7e/NRUE s B g i i v Ak i g i, ELISA A2 LRR 2 ikxF CpG ODN 175 5 8 i 5 1052 441
il NF—«B {64k S A0 R T B 52, 82 5 CpG ODN 25419 LRR; SR H 2 18 H faf 4347 0
AW ix LRR 5 CpG ODN Z5& MmN, JFE MR Z RS TIIRe e, /5 H 1 XF
FHARWFEA TLRY 5 CpG ODN AHEAEH 40T, 4558 (L LRR11 5 CpG ODN HA @A) ;
LRR11 7EARSMA] i ] CpG ODN ALK CpG ODN i3 (10N BRUIE s B i L NF—«B {54k
AN PR LRR11 Y 5 ANIE LA 5 R337, K338, K347, R348 1 H353 i 2 4N 1F H faf
X3k, 5 AN AR ATFEAL LRR11 5 CpG ODN (454, Hirp R337. K338 ik k; 4> F
XT38 R337 Ml K338 i i & 5k 5 CpG ODN 454, 1fif K347, R348 fil H353 AN HES
CpG ODN 44, fHAT 520 A TLRY 5 CpG ODN Z5& HAEAR . 45i8: LRRI1 &N TLRY Z54
CpG ODN [y EEE 25 3, 5 4~ 1E AL fr o s R HHE: R337, K338 J& e A0k,

GK Il PPARy XUHE 55 #8057 SHP— 14 Hut R i AE FH O BF 5

W
P R LT R BE 2T SEFT s 100050

Fy: SHP—14 S a e s, Biscsm NIy GK M PPARY BUE Rz, A
SCEFWIFTIHAR S S AAR S HORE IR AR . J7 0k R SEER I E SHP — 14 XF GK & ¥ Al
PPARY g iG TR . A~ S g e F AR A0 HepG2 PEAN SHP — 14 £t 4 %49 B A& 11 1
A IS AT, e/ BB NTT — 1 240 o AR 1 B 3R R AT o AR PTG R AR 2 T 1E
#ICR /NN A KA 2 BUBEPRARETY KKay /N, WF5E SHP— 14 X/ B2 I IUE 0 101 i 7 25 4
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fitid (OGTT) fysgm, JEx SHP—14 25 ah 1= M atk st AT TI6 1. 2528 Bk
ede kB SHP — 14 34 GK A1 PPARy A W1 & i AR . FLHREE D 10pM i il GK % P 3 i
90%, EC1.5 H 2.05uM; ¥ Jg 1pM %} PPARY (% 51505 B PR BE 25 B ARSI B AE LG . 1%
PR B BRI 65. 5%, AN ALY SHP— 14 A i HepG2 41 (1) 4 A M #E . IF 257
BARBOCR . SXHR4IR L, SHP— 14 W 1M F1 10xM 435148 HepG2 41l fr 4 45 #5048
ik 106. 3% M1 117. 2%, SHP—14 (10pM) 7E 15mM A ARl T rT ek NIT— 1 20 64 5
AP, SXF AT ELBE N 14. 0%, RS2 B R SHP—14 7] i Z (R IE R ICR /N KKay /)
R 2 IE s, ok D IR AR & . E9 ICR /N O IRZ 2 (50mg « kg— 1) J5 2h, 4h I
6h, 5 Nor Z1AH H 458 Ml FRE 13. 8% . 20. 4% F1 20. 7% 5 171 IR 4 25 Wi 5 9256 , 60min Al
120min A4 I 5 (8 T Nor 2 (05 R 15, 4%0F0 16. 5%, i< T 1w ARAE X T Nor 4 °F
B12. 7%, KKay /NRITIRZSZS (50mg » kg™ ') Ji 4h, 5 Con ZHAHEL, MM FR&E19.9%; DR
HIAHETT S8, 60min AT 120min F IR KT Con 41 (45 FRE 15. 12601 25. 7%) , I 4
i T HEAEXT T Con 41 B 15. 5%, RN Ji# 50 R KR 0 ik SHP—14 (50mg -
kg ') JEMCEL, IRIERTE R 0. 42—2. 08h ANAE, 45245 )5 24h il thATIAE— g W B IR AL 5
Cmax JJ 10307. 32ug/L, MRT (0—co) 3k 4.92h, T1/2z Yy 3.13h. %5i. SHP—14 ffk GK
FT PPARy RUCHE s 3320 700 7Y 388 AoF 412 S 70 250 T 0 R v DR R 5 3R 43 A A AR B I i A . B R
A BB 254880 1 FRHE

ZE S D 2 88 2 HPA Sl B 3o iU
HA TN BE TR IR AR A A g XUBS:
SRl TERE
R R 2R e 2y B2 2 BRI 430071

Hiy. oimEEEsEBRILE N AT RS (JUGR) B#YIER 2 —, TUGR & JLSAE G 185
RISy IRPER N, R el — TR — 5 ERR (HPA) Bhighfe kAo 2s . R HPA g2
WU SRS RIS (AR RA KB INAOC R, A SC00 7 22 Wi mE X 5 88 T 31y TUGR/ B e
EIREAES IR AR R |, g HPA Sl 18 v g s ek A g o Qs i el 28 . 5 ik
R TFAEURES 11 KT R, oinmE PR 2H At BEZH 30 B 457 120mg/ kg « d WAk R A4S (A B A R
Ko AFRHAERSE—E (PW D EAEKRE; PW 4 UG & IRFER IR 2458, PW 16 #4700
MR SEEe (OGTT); PW 17 Jhhs 21 KON AT BRI M fil i PW 20 Rk T OGTT; 4%
WGt sh Yy, B g 2, HE Qe isip 424, fillimiE ACTH, iEi (CORT).
JR 5 A AR S s B B StAR FI P450sce 1) mRNA ik, 4558, miMER 241 B PW 1 B
R B ELT XA (P<<0.0D), HAEJFARENE KRS A ML B2 25, #RCA &
EH, HE Y@ o, MR A EARA A . IREAR M, SORAFANMRE £, 401K 5
FNRRAs L, ISR R 5K ok A R S A K . s AR AR, RS AN H
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WD, MR mMER s ACTH (M B P<<0. 01 ALy CORT i i P<<0.01)
fICTF X IR M2l . mnER 4L ACTH #1 CORT /KF- i F X B4l (MRl P<<0. 01),
HASE B TR (HER, P<<0. 01, HERL P<<0.05), ' I StAR il P450sce ) mRNA #&
K E TR IRAL (MERL P<<0. 01, HEEL P<<0.05. MERL P<C0.05). 18MEfilmn, ohnmEp 41k iR
JLAb g G B B 25 S, SEAK i g R ME RUR T BRA (P<C0.01) T ERRUAIK X BRA (P<
0.05), JHREZEAPLIEE ARD & TR (MR P<<0.01), OGTT ol 225 1kl
Jei s WEDE 2 K BRI AL S OB B P<<0. 05) . Il JBE & 2 A IRT A xd BRI Fr Tk i (MR P<<
0.05), OGTT G547 uhiml: el 25 el K BB & 2Bt AR aUNg . 2550 . 22 i ndl Al 2
TS ITUGR AT RUEE IR A T . ARG HPA Bh Y LR E PR R ARG, X 08 i vl i) S e bk T s
[ElRE R AWV I P 0 o ) L

PRt P 4 B MR 24 o
$5003 A A

ki B
AR A EBE Bl 200240

T B R A 5 R RE I RE AL, T BT . s 1 R R AE . A 2 A
TR . AR A A SRS B G 52 S B B 1) 4 5 IR 2 2 B A AT oK LA . AR S
¥ BOCEE 2 R S WU /N BB A& 52 W B, L RIS 43 AT LA RO 56 8 A 45 B2
I, BESURIZHE, AR T RAEE R B Bk OGB4 S D R LA S . 38 S
BTATRI: D MNEERE R3] 1302 225 RIAHE A, Had 504 ke, 53] 114> 58 i
T4 [ . BERE AR IR, @45 ADIPOQ, CCL3, CCNDI, CCND2, CDKNIA,
CXCL12, JUNB, PTEN, TALl, THY1 f1 TNF; 2) ZiIhfesrtr. ZREAEFNFES Y
BN, LA MAEFRD . MR N, AR N CRLAE AR 3G 5, 200 i S B LA % 200 M Kl
W KfGSESEAY A 3 M s BRI, HAEE T 25 ML R, Xk
RS 5T RPER N, FER 5 FRIK D R /IME A et s 4 @l SeAR a0, A58 T
S14 A SR HHA MR, Hod 42 MRS R 322 R R HES: 5 #dEH—&EA
FHECAE FH 48 ke DL A 53 B 4B, A T 2 5 4R 5T 5 B 808 52 I B ) 55 DR RE B4 FH I 2%
KBRS CELAE 20 RERS B S S B A AR 53 ) o

S AR IORIBS . BETE RO RIS S B W 8 22 R ny 5K R GA M, JF B 7E A i
BEM, RN (EEEMSE ST REM. W20 e B IEE . AT
FE T IUAS G R, Jfor T HAE B8R th i A2 E . Hod — 3 BL 5 i 8 8 i 148
LB Dy e S A Sl A VIR . FRATTABIE 5T AT B8 R A 5 55 00 i A/ AL i) R O P % 0 3
. RGBT A2 Fad B DA RTE S SERE T AT 25 2 it 5%
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Fe SR IR B AR AR S AT 2 L ) 240 M RE A P

AT BRESR
HOUREF R B R B30 430000

. FETHEIRYUA: B LRSS 4R 220, DURE. B2k KoM DL ROGT 3| A5 1 B #
FHo AT NAIMEAKT- s AF5E 26 S0 TR B X 5 AR B T A8 S04 2 2 5 HAT i M 2 e VE . O
e SRIF G JEAR G 28 U7 A0 f 158 ST 1 X AR 4 K B vk B A 22 R VD AR B4 (5,
10, 20, 40 F180pg/mD (Hr5/EA 24 148 h, LA MTT 3G 407G ME . 378 5 el 5 WS 400 i et
s, W40 Annexin, V—FITC/PT XA A0 M8 T 3L, RT —PCR Kl )+ i —
RIS (CollAD) . XHIEJFARREfH (MMP—3, MMP—13) K%l f# (TIMP—1, TIMP
—3) MIMISETNRERE A mRNA K- ()35, 4 G5 fb 27 A% T 20 i 08 - i b i B TG AR Y
caspase— 3 FIGut I G B Coll Al ZF TR I RIE KT, 458 AHERIPAE (10—80ug/
mD YEH 48 h J5, A28 X4 4 Mo v 2 2 BRAE Y 95. 7300, 94.26% . 89.45%,
84.54 %1 81. 9%, ZESA YYD A 10/ ml VE NN 48 h, ANME S B MEOR . M H KRS
WHAE RS, SRk, SRR TR B, PR T/ MA R A0 M B . An-
nexin, V—FITC/PI XG4, 8 mP R (10—80pg/mD fEH] 48 h 5, 4HALH
T-ANE 2 2 e BRI M THR . RT—PCR KelR, ZZEWV E/ER4IM 24 h 5, BEW&E
MMP—3 fil MMP—13 ik, BEFL TIMP—3 Rik, Jf HixVEHEA 25k BRI E s [WIRS
AP RS CollAL il TIMP—3 (5635 . A RBE LA, Z248mIE (10—80ug/
mD VEFI4IAL 48 h ] 52 e B AR 1 b 251 A B P A T A R B T B IS AL caspase— 3 I FRIA; IF
1E 40 F1 80pg/ml M EEAE T R CollAL BRI AYERIA . 4518 220D B X K AR T 28 X
s A A AR B EAE T, O HZAE 5 R VA R 2 0 A 268 LI 7o 40 A 2 1 VR AR 250
XL ST R TR I 2SR R AIG IR Z . BRIl B O P e e S

TS

—. MAEHE
GSTM1, GSTM3, GSTT1, GSTPl #HLEMS
EUY NG B
FERE HRE TEE TR
S BB B S R PRI 010059

Hit: WP X GSTM1, GSTM3., GSTT1. GSTP1 H:[H LA M 552 & ik AR
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SHBMESCZR, I SR LY 1 (AS—PCR) . B4 Tk 2 i — B il A 4
Z &M (Polymerase Chain Reaction — Restriction fragment Length Polymorphism, PCR —
RFLP) D)} PCR AT AR N2 Hu X 214 1 1F 3 52 1 e A Sz 128 {5152 1y e fiti s B 35 1464 7
GSTM1., GSTM3, GSTTL. GSTP1 % B £ & M4 Fr. FEBE A W M AR 50, 40 #7 GSTML,
GSTM3, GSTT1, GSTP1 B2 LW 5 it Z R R, 4558 (1D fES5MiE S
BRI B, 5 GSTML (+) FERABIA L, #47 GSTML (—) FEK A A9/ A £ il
FERY SIS BETH T 2. 264 %5 (95%0CI=1.446~3.545), FFZ P41 JE N B3 b4 o Kol A B
FEMEER (p<<0.05), GSTM3, GSTTL, GSTPL P RIAE Xt B L 5 i 28 v i 3 A 28 5 e
WHBEMZER (P>0.05), (2) DA WK S WS Btk i R B . S5#4
GSTML (+) (IENEMH F AH He, 4 GSTML (—) W 4R 35 5 s 09 1S & B FH s, OR B K
5.504 (952%CI=2.837~10.676), HZERAAGII¥E L (P<<0.05), #iH GSTMIL (—) ¥
MR E A GSTML () A WAR & 2B it 19 fa B B 249 7 OR {H 2031k 1,546 (95%6CI
=0.771~3.100) F11.154 (95%CI=0.572~2.327), {HL5HEEA BEWEES (P>0.05), 5
e GSTM3 (AA) [HIERMAZ AL, #E4 GSTM3 (AA) I GSTM3 (AB+BB) fyI4HEH &
Jiti9iE B FE R PE A3, OR AR50 2. 517 (95%CI=1. 345~4. 710) F12.031 (95%CI=1.054
~3.913), MRS ¢ K2 R B B (P<T0.05), 53 GSTTL (+) WaEm A
L, #3 GSTTL (+) M GSTTL (—) [N IRE Sl R THE . OR fH4r 31k 2. 153
(95%CI=1.176~3.944) F12.062 (95%CI=1.088~3.907), HLZRAAGGIT%E X (P<
0.05), H#47 GSTPL (AA) WAEMARFE L, #E77 GSTP1 (AA) 8 GSTP1 (AG+GG) fY
WA R R O A B MR B i, OR {4331k 1. 806 (95% CI=0.981~3.324) H11.728 (95%
CI=0.938~3.182), HLERIG i FE X (P>0.05), 45t 1 55 e E R ot h &
P GSTM3 84537 . GSTT1 (—). GSTP1 Ze4A5 LRI K Al BE S IR 2, GSTML (—)., W%
R R g6 () S0 R R 25 . SERBE S 40022, GSTML. GSTM3. GSTT1 1 GSTPL 76 N 5% 581
T AR it s 22 SR Jr THIAS EL A A Gk

CYP4A/20—HETE #£ Lewis i@ v 01EH
N EArFHLHI BT ZE
MR BB AE EEIF RN EE E
IR AR B e 2 e 22 I 430071

Hi. 4iffifa 2 P450 4A (Cytochrosome 450, CYP4A) K HAbA: VUM R 7= 20 — B 464
PUMitR (20—hydroxyeicosatetraenoic acid, 20— HETE) 54 K MER R B, R
5T CYP4A/20—HETE #£ Lewis i %% irER . JFx HoarFHLR 4T T3 ik &
HESCHik, 057 Lewis filid B T AR R B R R 5L R AL, BEML k4 4, 941 8 ., CYP4A
il 5 (HET0016) 4 fit 20 — HETE #5407 (WIT002) 414> % ip HET0016 F1 WIT002
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(10mg/kg/d); HFIEXTHRZE ip SFIABURIE; g xt B ip SR AR A SR K, 2ah2h 2 JH . B
%% CYPAA/20—HETE %t Lewis i (AR 56 1M ; WedE HET0016, WIT002, WIT003 FikhHi
(1) LLC S/NEREF AR 1.929 A S s s, kil LLC R CXCR4 %5 B f 1.929 F 4155
Ferf SDF — 1 W . I RINR B LR 5T 20 — HETE X LLC R 22T B e T . 4581,
HET0016 F1 WIT002 n] {g Z 4] Lewis JiliJz 455 Y rf Jifi N 5% B 4k & AC133+ VEGFR2 + EPC %k
H . IfFars g 412t VEGE, CXCR4 p335 R filiy SDF—1 73, HET0016 A1 WIT002 B
TG LLC 4o m CXCR4 B f 1,929 4853535k SDF—1 & &, I3 SDF—1 %31
LLC 4iffifz78. 20— HETE 254 WIT003 A #8436 HET0016 (3 HI4E /i, AMD3100 5
SDF—1 HrHILA AT BEWT WIT003 #5519 LLC i85, 4518 CYP4A/20—HETE 1§ Lewis filifi %%
Bt fh R EEAEH, HALH T 58S SDF—1/CXCR4 #iTfig_ - i A ¢,

BRARCF 2 R — 1R A A IS DA AR LR A5

RESr M A 2 BRIBOL
i B Bl Be AU st b I PR e Be 28 IS BT Jbst 100050

W96 2 2 P PR 53 il S SRR R A R R TR — A R SR A A ) EE B R E 2 —, SRR
R, TG AR BURIT I 2 2 VA5G, b r R M B8R H 22—, SAE ST —1
(HIF—1) S 4 g sk 4 3050y il oy o B2 () A S PR 7«

BEX HIF— 1§85 iR S MM i 390 i F & B B

ARSI I ST AR HIF— 1 00 5055 S P i i A 7Y . U251 — HRE/U251—pGL3 4 i
i eR Y B LA g pGL2 —TK—3HRE 5 pGRL #y T47D 40 i i pE AL 8Y . X fir 6 & 91k &
Wikt . N H U251 —HRE B8 B /08 28 aT e PRI HIF —1 364, X HIF—1
A 1C50 Sy 4. 31X10 *mol/L, X HAGAYHATIEMERE, KIMZEA 10 "mol/L /K- &
Y1, NP TA7D—HRE BRI = G — 8 MAT AT, LI HH A E 48 R S5 8 5 HIF
— 1 IHIE R SR . RHFE SR iR A BE — R S R A T e, S5 R ER 3 A4
FATRIAL D06 P8 — FI IR ] — 8 58] 100 — 1000 £ (IC5 7£ 107" ~10" " mol/L K ), Hrh
LXY6006 % HIF—1 #pifl3GtEag . S T AR, LXY6006 XF AFLAR . B . It A 8%
SR TEREPEAE R IDHIVE A, BSR40k A ZLARE MX—1. ABRARIE SW—1990, Capan—
2, MIA PaCa—2 ¥ & & MF F ik HIF— 1. LXY6006 X # BT 542 B L i s MX — 1/
Taxol, Akl HA60/ Taxol M EAx H460, AL MIA PaCa—2 ¥ EA B B 04K
POHIVERS . R4k 73. 4%, 49.1% 5 65.5% ., 74.7%. @adst HIF—1 #pf30%F HIF—
lo X mRNA, HIF—1 5 DNA 25 & 052, KX FiEEE R VEGF, GLUT—1 S it 17
BEEANVE FIMLERIRESE S 27 1) HIF — 1 B e 37 25 25 Sah .
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CES R A B AR /)N BT AR SR PR A 52

o KIER BRI
[ BR oAb B AU st M B 2 Be 28 Bk e B dbst 100050

H 0 SRS R A 5 e /0N BRI B e B B 28 A X e 5 I3 9 52 o, 3 LR B
e 5 R kA R TR R . k. BEEL C57BL/6 NEBENLAY FIE B4 . AR (3R
PERARRD . RA MR R R Al, 18 F-R A R N 0 e R
g, fUNRGRERE, RAMREE 4. 8, KT EABARY B16 4, RFMiEK el —e Xk
ANy ARFESY, FEFRE, TR, FIRSRAPURS B A XN R o 40 B AH G
FEEITE RGN, JEEITE RN, S5%. RAHRE 4 F)E, BB E R 5.3+ 1. 87g,
R ST B IR AR EE R 3. 90, T2g, MK 26.400; RAH R 8 JHG. AR
HR 4.540. 18g, RATRPEGHFP PRI E R 2. 840. 65, MR Ry 37. 8%, PLis A4
RWR, SIEFAE, BRALEFGE 4/, MEEH TNFRI BEFm OEH®RE & TIE
WA 25, IL—21 BEREK UERERTERH 1/2), 8 AJF M TNF—ao. G—CSF,
TCA—3, IL—15, LIX, MIP— 1o B FEEAL: RAMREE4l 4 85 miE MIP— 1o, TARC,
Fotaxin i # Fh, 1IL—15 WAL, 8 5 i BLC., G—CSF, KC B # 5, TCA—3,
MIP—1la, TNF—a, M—CSF B #ZFEAG: AW R 5HEI8E 4 4 B /5 TNFRI, Eotaxin, BLC
BFEIE, IL—21, M—CSF B Z %%, 8 A5 M s TNF—«, G—CSF, TNFRI, TNFRII,
MIP—1a, M—CSF, IL—3, IL—13, IL—15, LIX, PF—4, RANTES, TRAC WZEFK, %44
W RO R NES TN R e e RS, (LA i, T ) A R I e R B — s
VEFH, I35 sp s i S6 8 1 M—CSF. G—CSFE. IL—13 f1 IL—21 ] G5 P9 /E FI AR .

Function of Aurora kinase A in Taxol—resistant breast

cancer and its correlation with P—gp

Yan Li, Ke Tang, Haijing Zhang, Yi Zhang, Wangi Zhou, Xiaoguang Chen
Department of Pharmacology, Institute of Materia Medica, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing 100050

Breast cancer is one of the most common malignant diseases among women. In early and me-
tastatic breast cancer, Taxane (Taxol) (is widely used as an adjuvant and neoadjuvant thera-
pies. Although breast cancer is initially responsive to Taxol, inherent or developed resistance to
Taxol often limits the efficacy of the drug. The oncogene Aurora kinase A is frequently up—regu-

lated in human cancer, and is associated with sensitivity to chemotherapy in certain types of
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cancer. In the present study, we aimed to clarify the functional role of Aurora kinase A in breast
cancer resistance to Taxol, and to determine the means to overcome this resistance. The correla-
tion between the expression levels of Aurora kinase A and chemoresistance to Taxol in breast
cancer cells, and resistance to Taxol in a xenograft model were demonstrated. MTT assay was
performed to determine cell viability. Subsequently, the relationship of Aurora kinase A with the
expression and functional role of P—gp was clarified, as well as its relationship with p—ERK2,
which regulates the expression of P—gp. The expression of Aurora A was determined to be capa-
ble of enhancing the sensitivity of cells resistant to Taxol in vitro and in vivo using stable knock-
down Aurora kinase A cells. We propose that this kinase may be used as a target for overcoming

chemoresistance and enhancing the chemosensitivity of breast cancer to Taxol.

A Hsp90 57 L.D053 Hfbygd /5 Swi AL HLa wF 52

AR KR REDE
i B Bl Be AU st b I PR e Be 28 IS BT Jbst 100050

Hsp90 J&— e LR EEORSE . T2 AE7E T A B 9 70 R85, B 5 1IF 2 HAtE
BoF—ilE, fRRZEPEANIERNS . et Zadtk. &P E AR ZE 5 40 i i 1
B AT DL R — e R QR B R . A A A DG, P Hsp90 T RETT i X S &
FRR FE B IR IR, I Hsp90 € B B B b8 o T30 4. 125 © KRR = b B e
IEa G T KAEHT Hsp90 I, e — 26 1 7 JEA 7098 245 90 i I R A0 AN R 9 . B
(4 H A B FE PN — -8 Hsp9o #3135 LD053 AYHe Al v v, X LA AL i 247400 26 0F 5%
R HRRATI G % O @7 OB IR IR TE 455 Skl 1 LD053 5 Hsp90 IZ5 A5 E, ZfE
SAEZ PN eE 4R R A T a2 Ak A0 bR A B A B TE R . 3T R R ] Western Blot
ik Kl T R A, IR RN B BGC823 SR BS A g A5 A I 1 LA Py Bt
R . AR EE AR B, 1LDO053 B4R (VER00051001) 5 Hsp90 4 Bk 45 & J1 (ECs,
~10 "mol/L), TAEJLFNhJE 4 i &R rh B R IR R P A TS M (IG5, ~10 “mol/L).
Western Blot 55 i/, LDO053 DL 107° M/L B EEAE AT BGC823 4H M, il Bsf 1] 49 44 b o5 A1
p—AKT, AKT, p—GSK3g fl GSK3p )ik, BREURPISLIREERFEHT, LD053 #£ 120mg/kg
7 X BGC823 SARBE A (9 AR KB A — e BB MG /E ., HICM Bt FRiFsRss
HAE7R . LDO53 LEIRYT e Jr 1 H A W e /9 B (8. FEAE FHALE 5 301 Hsp90, A1 5% i
PI3K/AKT {55l A .
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Em

PR 2 AL X O R e AR A 25 i LTS

TR ®lE KRBDL
[ B oA B L st MBS 2 Be 25 R e e dbst 100050

X

Imatinib &5 —CAEZ IR B ZRRILEEHN 7] (TKD . e xHEMEEE & (% (Chronic my-
eloid leukemia, CML ) BERNFFIEYE . 3 BE#TE A9 Ber— Abl 385 & #4E . B4R Imatinib
Wi T ARG PRI 7AL, (B2 Tmatinib G FHI )46 K, 16 4F Tmatinib 1) 25 1 B 7 591
IRk CML B BE ) F 2R,

Fe sz 6 2= W AR AMAE AR T K562/G3. 0, K562/G5. 0 il K562/G7. 0 =%t Imatinib AS[H]
i 2 A A e o o LR 25 ML AT A9, A BE Bt Tmatinib T 245 B8 25 355 1 5Lal . 76
RO, dE S HEBEIC H VKR . 7E 3 BRI 25k A 9 22 AR, Horh 8 MR 247k
kT E, M 4 N EE S MR R E Y. B0 A B RLES R R R G T 24 20 B ik A A T
THIgY, FHEFFIAHENE, I Realtime PCR $ AN 5 oga it 25 40 ¢ 5k A 25 LAY 2% 5 3L 7
PEATHAE, [RlAiEE Western Blot J7¥EX #808 H ik AT o #r. wIB4 RN 1. Wf25pkrh 2257
M Moesin Fl Vimentin 7ERER K& 8 KPR BUR R K562 KA RE T m; 2. ZREH D—3
— R H R i =M (PHGDH) 7R 254k i B kK F KiES w5 3. KIS 2558 H An-
nexinl [A]—Z¢f4 0 Annexind 7ETH 245k 8 125810 &5 4. 5 A0 M3 58 A% AL AR DG 1Y 22 5 BE A
PTGSL (FigIpEER G/H &8 1, TEM 250k b BET 25 (5 80 m R W Wi s 5. 22 4 [H CBL
—BRIRME I NZ RGN E3, HER RIAER 250k H I WAL, DL E45REWY], Imatinib
PRI 2 B AN RE S Z PP N2, A4 Mo FE R A2 16 B . BE A0 I 18 2k B YOS a1 R A
W SEA DG, HHBARALRIA 5 12— L R A BB AT 5T

P 25 e 3R A A MR 1 T B9 91 B 005

Y ST & X
TEREAP ARV AR dbal 100850

HE: XPEHERAOKA T (ACNP) W 225388 % C (MMO) Friil& i RIE&E xR (CB-
MO) AR THEACI X A RGHA T GY . ik SR FHERIES B I7 DTVE A il 2 MMC (14 8 1) 2% 4
ACNP; &S HEE (TEM) FRF 5 B8 (AFM) X HR R FUE ST RAE ;s B — i
e ACNP 5 MMC R TR AW SR, D0 AS ] B [0 057 A e WA B 19 MIMIC ()it DA VR BFF fih 2 5 25 051
VN5 15 2 1 38 S Ak B4 B[] A A W o 305 P A B T s K5 AN TR E B 1 ACNP F MMIC TR
W BRI e A B I B MIMIC i, 3 3 S5 B =0 . ACNP 5 MMIC i S A e L .
PRANUEIRFE IR . M5 S IR 25 22 shis vk (PBS) B Py 3R 885 %F CBMC (14 B 2 F v 47
AHIIFSE . DA EMEms i (MTT) 3458 CBMC XHA&SMEF: A E s BGC—823 4ifitk. A&
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g EC—109 4iiffibk . A5 HCT—8 40k A SMMC—7701 4 M dk i 2 K 30 il 1 H »
SEH VA FEAR KO IR . RIS 0.2, 1, 5. 25, 50, 100, 200, 400, 800pg/ml f¥) CBMC
SE2 G2 FIRH ) e BE A B2 i MMIC VW24 (CBMIC 20 735 MMC 195t . 4558 . BREE R IR0
VEIER A B ACNP Jioki R /NE 5] JEARBIN . itk . R EDEH, VIR R 60£20nm; %
HEAT LA EE T A PR A R R, MMC 7€ 217nm i 365nm WIS, H7E 365nm Ab I
WA RESE . Bz kR MMC B9 5E KR 365nm, 7E 0. 1—20mg/L AR EETL RN . MMC
I OEEE A HHWREE C B HEIEAE, BIHIFEN A=0.00421+0. 06591C (r=0. 99987, P<C
0.0001), fE 25°CH}, 25min 7547 ACNP W[ MMC sAZ MRS, HLBE 2 I ] i 22 4 108 o - AN
FEAER AL, FRAMT, ISR C/X=—0.0123+0.00506C (r=0.99916, P
<20.0001), ACNP %t MMC (46 F1% i Xm=199. 63mg/g. 1g ACNP I} 199. 63mg MMC
RELAL, fiELH CBMC B MMC 5 ACNP ffist bl 1: 5. CBMC R A BERCSE 50 45 1 8w
MMC %} HE 41 8h SRR &4 9820, CBMC Bjik 28d RSN 70. 15%0, ZRRCRIA R,
RSN S g, SEIMEXT AR L, X T T B ma A A i, & A A [R5 i MMC () CBMC
g5 rpalifdi F MMC 2190 A0 H . PR ACR S, SR ARSI %E L, SFAHZRSITHES
P AEKAERGEREAE 0. 001 LT, ACNP 4155 B XF R AH LU 909 SR Y A B g 25 5. 4518
AR S0 7 2k R R PR U UE L A TS e gOKRL S TR RAR L, RN B S) . B Al
2, AltEA s MMC 5 ACNP SefFER G W HBC LR 12 5, WERFETE] 2 25min; CBMC H AT
W1 RN, BN AT s S AR AR 3 MMC () CBMC {R4h X A B 9 BGC—823 2
Mikk. NEEH EC—109 Jiffitk. AZ5s HCT —8 dutkAn A SMMC—7701 21 itk i 40
TlVE 4G T2l MMC, & P AR S AT A i i e (HA] i 235 MMIC [ {41
il 240 e AR K P

FEUES DX B L v R AR £ )
TEZRE XIRH#
SRR AT AR T WAL RS 443002

HERE R (Calreticulin, CRT) RRIEMRSF . Wifrre FULEMAIrg Ca fhfrE A .
(oI AT AL . I o L i I 55 2 o R B0 B ) %
DB, WA R, AR AT . R CRT A TH% . BRmAs. Hovs T2
HEb “EETR” 5. AN, R T AR A B, ZAERIUE R B S A LA 1A
Wil CRT %5 4 RSP o1, W BISSRE (00 Ny P Bt. fKILFef @it PCR #le/NRUG N, P
BT IIIFIZ 5] PET—28a (+) i1, ikfild his bRAS (04 18 1 40 A5 St/ BUH 4
SO, UG I S Ze AR SP20 A4 W B/ L CRT 0 s Bt kb 4 %%
H 7C3. PAHIHTFLRERR AP IO KZ ELISA W52 AN K 64 77, H£2 Wester blot % 5 1 4
BB M PR (R 2o 5 AL SR R R U CRT. IR RGN, . A5, W, fa,

36



rhEZG LI IR 2011 E55 — B

A-Ff ) CRT 2 A . RIBF BRI AR 259 KR FC R 5 5/ R G 208 B16 40, /)N Rtk I
Yiffe EL4 40 CRT AMEH, FFARIE o oy 2 A U4 AR UigE B16 Fil EL4 19 CRT (W8
T, 255 s & 0 SR s BE ST RE A UM FRARST 25 W5 = R BEAM B Y CRT, itk FRATWTLA
B TRAT N & 1 /N RG4S I 26 (A B T B AR, A A B TS BE BUIR BE N FH T Wester blot,
ELISA. s, Mt 5 i FIRATH] & 00 5w BEBT AR 50 09 1R 5145 N 85 (i) e 28
TR, IR ATAE 1% R v DU R BEAS AR 4 0 I T HT IR (5T . I o] BB L — Fh 4y 57
PEBL I #E [01 25

Bel—2 SEAE B w] LA 5 2t Caski 20 i 4 T A9 AE ]

R R KT sk
=WRRZE T HE 443002

Hfy: B & JC Ak Cacetysalicylicacid, ASA), X % Z WK R, ZdE S K Hi £ 2
(NSAIDs) (R, FERAMHFR AR (COXs) MTIRHHMFERATIRE (PGs) 1
PR RAEANE T o SCRRFRE BT ] DSOS g 20 M i AR R AT R PE T, AT DA &4 . B, 45
Wades . USRI . WP ZLIIE . M. IRER DL 78 B A9 AR G 5 3E T R B XU Y e
R DCARR, HTEAE DL by P A5 R AT S8 1 A 238 . B VA T 2 E SRS, i) ) DG bR R HE
‘BRSS9 BAT BRI R i R E T, sl PGE2 197742, IR E ALK BB I S e pL
A&, ABFRUANE B Caski 4 BFFEX G, TR & DA 5 #59 Caski 403556 . 555
FAT-AY52m . KJET bel—2, bax Fll Caspase 3 FePR Fe K28k A K2 2R b7 A4 P JE 5 J5E e, 57 B el 72
i — AR ] ] DL AR ) B S8 Caski ZHMIIGFEAILE] . DU S S50 09 F07 5697 4 1A 45 i R
Ko ik BTEIDCARDURR B (1, 2.5, 5, 7.5, 10mmol/L) fEH TARSMEF N E i Cas-
ki 4. MTT LRI AT % 5 it X 20 B 000 2 A 5 44 e ) S0 B A ok 28 R PR T e g R B
T-40 M DNA Ladder jESEAMME AT & 4= s Western blot Kall A 1T-#H5CHE A Bel—2. Bax Ay #ik
AR5 S e (0 WS AN M SR AR I E (7 (9 A8k . 2558 . BT R DU AT A i ) ey g Caski 411 i
(YBGE Bl 24 ) 30) s A I TR A9 SR A VR B e 1 25 35 Caski AR oy i 3, DA
AL IS s Z5EH] Caski 4il5 . Bel—2 RIKFFAL, Bax RGN, LobRiRBE AL 2% T
. 4518 BT RIVCARTZERSN AT A 8m il e g Caski ARG AE . A ST, A ARG
PRI HANE

Z MUY BENS B4 Bl w DEACA S 5 55U Siha 2014458

B EREE KM AR
=R TV HE 443002

HAY: NI, N11—bis (ethyD norspermine (BENS) J& A\ T.& W AY5 KR L WA & UL
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SEEA Z R B AEGTIESE . XFAR /N Mg L LR R N 45 T g A B A A1 5 ) 4
HAE M. B & VG AR Cacetysalicylicacid, ASA) 2 IJE$T & 24 (nonsteroidal antiinflammatory
drugs, NSAIDs) ffRFRZY, WFFTIESE, Bl w] DCAREL AT w5 25 B A1 1 425 W ek 98 s 22 iV
SCHRFR A 308 B ) DC AR FHAE AR DL b, A RIS S8 1 K 56, ASESE B 7K BENS Bk
B B ] CARAA M FH T 5 20008 20 FE A 5 S A5 8 T I 800 T B S0 A BG5Sk i
PR TR SR T R A AR R R . ik B ] BENS L BENS 5 8] w] D ARIR & ik 21
BBV Siha 401, MTT Bk I 40 j 7715 3, Western blot Al 8 T-HH SCHE A Bel — 2, Bax 3£
ik AR HTIR I E R B AR (SMO) TR, 455 BENS BRI B &) VAR AT g 2 30 ] Siha f
SARRIIGGE AR T BE 25 01 HTER R] A4 SR RV B2 i i, HLARA Bel—2 Kk wii/b, Bax
FARG, BT kA, 5 BENS B/ A0 MO L HA 12 2 22 ek (P<<0.05) . 2454
YERG 24h J5 ] 8 S5 30 R B S AL BTG P . 2578 BENS A Bl &) VS AR AT 45 2 il Siha 40 i 38
B, Ak Siha AHMIPET, HFER R THLH S A AEETICOC, UESE BENS K4 B &) DL ARAE 5 35
S e I RIA I b B AR 0 i I

AELE DUMRTRACI A . AR A A BT A

Wi
HBUR SRR PR Be 25 Bl R dh 525 Z PP s 0 430071

JfEd iR (Tumor microenvironment) & R A0AE . Soe 40, PN B 20 i A 41 i A1 2
Jor S A [+ B SR R AR S PR B . 7R MR AR KR RS ok AR bR OCHEA/E . € R0 AR A DU M R
(Arachidonic acid) 7EMPN Al 3 E ikl (Cycloxygenases, COXs). B4 i (Lipoxygenases,
LOXs)., it & P450 (Cytochrosome, CYP) Ui d: s 4b 418 (Eicosanoids) ., 124>
1k, PREREFINE A MR IR R EIR . ANETSI IR (Prostaglandins, PGs) FIF =4 (Leukot-
rienes, LTs) ATk e 18] BT M A8 A 1, 8719 JI e e s I 28 A P RVERIOR B i, 2 1E R 1
IR 1] e TR B e AR A B R T . AN A58 2 B CYP R EALBE AN o — R AL R TR A 2 48
AR, U EETs (Epoxyeicosatrienoic acids) 1l HETEs (Hydroxyeicosatrienoic acids) & 484
M A R R BUF 5 40 . BF90ie k3 20 — HETE n] 3@ o {2 #F 8 2 1 40 fd (Endothelial
progenitor cell, EPC) RFF/r MR FIE L. HALHI 5 PISK/ Akt Al MEK/ERK1/2 {558 #%
BOGA G, 25 FRR . 04 DU AU A 22 Fi b R e 5 ) e ogg 2 21 rhis 3Rk in L5 e g 3
WG OIAOE, RMREERNAIHE A . S H R RS EE SN TG Y msin Z i E R Z 5
A3 % AR A DU R A QI 0% )z 40 AR 38 BB R OA B8 i B A K I B iR
IOESE e/
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HAREH IQGAPL fE ik Aurora— A Jita AR E

P OBEGR SR
BB BRI ¢ P BB T K 300192

H: IQGAP1 2 IQGAPs (IQ motif containing GTPase activating proteins) % Ji& 91—
B, P AR 15926, IQGAPL VEAEHREAS S TIFZ M. Aurora—A J& Aurora
IR G EE N Z —, FLP O AE DIRE, TR0 A 22 73 245 B vp & 5 24k
. IQGAPL il Aurora— A TE 2N T S FEAE L 3Rk . TF X5 e (%) 5 7% B e 115 A FE 252
Wi, ASIESE B H S 1K P %E IQGAPT 5 Aurora— A IR B G FR . FFHIPRITH
AHE AR RALE] DT R FF AR RAGEh R 24 W S 1 () B % . 45 2R . 7F Hela 40 bl K35 1Q-
GAP1 %3 Aurora— A SR mRNA | & H K SO AL E AL R W B % . IQGAPT RNAI
A LUE Aurora— A S R IAACEIT R TR FE, (H mRNA 7P B0 40 M e 7 AR WL G k28
7E Hela 4ffi b4 % PCDNAS3. 1 myc/his—IQGAP1 f5, Aurora— A J§ %t il 28 B i CHX (14
SR RGP ESL I & B Aurora— A 5 IQGAPL 78 Hela 4 j Ay 225 it FE A7
fEHER G . GST—PULL DOWN Fl e i ve S5 34 % 3 IQGAPL 5 Aurora— A fF7EATH.
YEH. 45t IQGAPL 5 Aurora— A A EAEH, H IQGAPL A g i #l il Aurora—A
TR P 25 e o A T A AR e

LRI AA Y Lx2— 32¢ X FLIRIR TR 245 41 i
A KA BT

Jbg ZEaE PR

i BE e Bl Be AL st b I BR 22 Be 24 IE S BT Jbst 100050

SR BEAE NG RIGYT S T 4 A8 B sy, (BT 25 B2 00 B, B R BR il T Il R g
., IR SEAIT R, AT B —F R R e ST A Lx2 — 32¢ X FLARJE I 25 240
LA AR I RIAVE T 06 A sl 25 200 B 26 R B VR AL A TR R . IRADSE G R FH B 88 MX
— 1 4l AR B SR AZ BT 25 ) MX—1/T 4iffisk . FH SRB 2058 Lx2—32¢ X 4l i 78 14 52 i
DAPT Je a7 005 1x2—32¢ XA T- 52 m . XA M AR 73 B Lx2—32¢ XF 4 a8 T 1 52
Annexin V—FITC/PI WYLkl & Lx2— 32¢ XM WM 21915 5. DNA ladder JIl € Lx2—
32¢ XA AT 1935 S, RT—PCR 4007 Lx2—32¢ YU 2 25555 85 19 S e 26 1 4% W0 74
mRNA JKF 520, Western blotting W% Lx2—32¢c ¥ LI FE A FREWEM, L5 R T,
Lx2—32c Al MX—1 40 Fn MX—1/T 4ufasisE ., MsifE LT B 25 582 R Lx2—32¢
A F S 2 A I S R PR TG . ALY W Lx2— 32¢ AT 5 AT 245 200 i 24 5 6 D R
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BRI 44 UL R 1 S 3238, oAF P—gp. BCRP &R 3R A7KF, (%) LRP & MRP1 % 14 L4
I oo S EHMNFRIA TR E W, HIE L, Lx2—32c AR PCITEEm 2517E /], AUk
JERRANM . X EAZ BT 25 W) 40 i 7R A B B AR PR .

ZR R R GG (PARP—1) #0577
it 30 77 12 By S KA S T
REAE &f RBDL
T RS RE BAL A EE 2E B 2a AT TS T dbat 100050

AR &I, PARP—1 /BN —Fh B2 DNA 05168 2 W . 76 I 40 i it 52 1 y7 24
ViR E AR, Ml PARP—1 3G PEREGS I S 1G s b IR 167 B9I7 80, FEJE 51 % BRCA
FEDR SRR 0 e R BT AR O B . ARSI AT PARP—1cDNA J¥51 & 6 4 &R % K751
() pET32a & [1FRAFR % b A HMS174plyS SRIk R, SR JE X5 T 238 S5 4l fb 4 4 k17
Ak, FERIFHPEA 54T PARP—1 By R RBALifl: SR FIH NAD k2% 5 57k X B
1 EERNIESRVREE . B SR . pH MIC R B J) S5 B ) DNA VB ¢ R IET T
9%, PRAREE R N S5 5 IR b PARP—1, ZEMALSAET X 3—AB AT 600 A3k 4
Yty PARP— 1 3G M HI/E AT E . W58 & B pET32a—PARP—1 il 2h#% 1L %] HMS174plyS
FRIKWMZ G, 16 0. 4mM /Y IPTG #2 F, Kidf 3h BRR1SEGR M PARP—1 ik, A4
16 PARP—1 RUR R 4F, 50mM DK 358 15 W e it 22 2 11, 300mM Rk e i 5 iy 28 11, AT DA
PARP—1 4lifEikF] 287, PARP—1 [z i K43 7E 1h W58, £ 37°C. pHY. 0. DNA ¥ i
KT 7. 35mg/L & FEEG R . SRI57E 37°C. pH8. 0, DNA ¥ KT 10mg/L 444 F il i
FHEEAL A 3—AB X} PARP—1 [ IG5 2k 1. 2X 10 "mol/L, AJr 600 4™ bA 4 b i it 21—~k
A1) W090610—49 X%F PARP—1 HABGRAIHEIMER . H 1C, J 6.6 X10 “mol/L. M i s hE:
Sz PARP— 1 3G vk, v 4RA3 9 — TG ML B 9 W090610—49 RIE R e FIL G
E— s e, TR R E IR PARP—1 5]

—. HZHIE

FLZ lid 3% Akt/mTOR {5 Sl g m RTP801 Fikfrir 2 LI AEM 20
bR Ve k)Y
o BRop B BE AU st PR S BE R~ B 25 IS e AEst 100050
. B8R (Parkinson’s disease, PD) & &MU T ZARERIA A1 1R 17 1R
oo 2B R AL R TR A A 22 1 iR RE A 22 T P SOIR A PN 22 L RE M 220 5 B

40



rhEZG LI IR 2011 E55 — B

FWb . HETPD BRIPAB A2 o £, (A EET ETiiaY7 PD R 254 H Ok 2 e iR i /e
FLZ RNFE#H B B I N T 26 M T e Ay, e BA RS AR EA
FHP= AT AR TR — 2 25 1 R AR 5. FLZ XPsciatt PD BA W pid a3
BLEI AT BE P p 22 A A AE . PR T- AR E FRVER, I FLZ J2—R B p 22 O 4 7]
A FLZ A7 PD S HEZGRP ZERERER G EEA XM AT MW, ALK R H MPTP %k 1Y
PD . 2Pk /N BB S FT MPP 43451149 22 ELU e g MINOD 40 B 9%. FLZ % 22 [ e ik 22 495 10 52 00 K A
KL

Jid: sikgeth, FLZ (25 mg/kg, 50mg/kg Fl 75mg/kg) HRZS T C57 /N, 1h 51
gt MPTP30mg/kg, RRK—IK, %45 K., MPTP {1k 4 G468 45 /N FLZ, R —
W BEE TR, NRT IS 3d, 6d F1 12d BFEARNNRE, T45 4d, 7d 1 11d JEFFIEK, %5 13d
ALFE . BB T SOIR A TS bR BRI . 7E MNOD 405286 o FLZ (0. 1M, 1M Fil 10:M)
PR Th 4425, SRIGHINA 30M MPP*, 24h J5 W 48 40 B G I 45 S5 45 47 .

S50L. FLZ TSLI056 3d, 6d A1 12d ] 4o vk iy sle /N R AR AT AT M it . T4 4d, 7d
A1 11d BH 5 et /N BURKFAT M BERS . FLZ XE/INERAT 2 i et 4 5 LA = SRR 22 2 K
TSGR ARG (TH) FAVEMZ TR AL TH IR A X6, DL R 0] FLZ 7] W B4R e/
BT Akt A1 mTOR B g fL /K F, #3E mTOR (> 2 Y AE — BPL Fll p70S6 3 il
PI3K/Akt i &4 7] 1LY294002 ] B B AM4 mTOR @R L. W55 FLZ % MNOD 2 i it {4
fEH. a—synuclein 1] 5 TH Z5& 0 HiGHE, FLZ 8| «—synuclein 5 TH MAHEAER . 5
HMIFFE &L FLZ fe i 2 B/ BB BUF MINOD 2 il RTP801 f3Ri3A.,

gt DL SR FLZ o) il iE Akt/mTOR {5538, 0 RTP8O1 RbE &£
LR 2 oiRe, KIEHIRYY PD WVER . 45 R0 3R] FLZ J&— o i iy i 2 ), J2
JEH A B EIRYT PD k2 4.

L1k AN A IE FO 5

Pz
PARRSE 2y 2 be HIK 400716

BB ST EREIGI TR . P R ST E RS (CNS) BRI 2y
Y. SR, i BRI CNS Y E AL . SREEZ M0 IME KRB, CNS 25411
B /7 5 AL L. [HZEE 2504 8din ZE 70 M 7ad 7. 000 Fh2yy. RERESZNE CNS Y254
(A 520, Tk 824 32 5 TR T HIVARAE A1 2 R ARG 50

CNS 259 % J 38 T I 57 B (BBB) . BBB BHAT T EA 167 1 1 K 40 F 8 115 Ak
JAMGRIBEAR A . IR HEARZY S 12m? . A &AL BMMmE . SRMEILPFEA — X BN
M4, B0 2 #2 2 [F] BBB 9B 254 8~20pm, 4+ FH 50, 000 Da K4 T4k
1E 1 BRI OB 20 2 40pm, /I — BR 7> ¥) R 8 dd i BBB. 75 i b ik B2 25t jse g
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s FFLERE N R, R, RS | AR Tl i BBB #EA CNS 2R 718 F 5
N BAE A

REASATHY 2 P00 375 0 G 5 e F) 22 R8P RS mT 2 S A - 4 i 2003 JUACRD i f 5 eI 25 14
A2 A SR s REDTIR i BE . AR AT [ A A0 B 6] 33k P 2R R S R AT i TR AT 5. 3R TG
WO, X PR BRI T LS SN 150 ELB £ TG e A% Tl o o 2238 0 TR 7 50 Al .
AN BRI ARG JCH SR S0k, Pl RSN AHRU Z . INIE, SREHE R
AR AR AR AR RS B BT 55 01 00 T 5 2 i A ) SR

HRTAFAER VERNE AW IA QAR R 35 . Do 2 MBS0 KR B8 . X SE Mg A 22 1) 22 )
R SR B A = AR e . O RO 2 M A AT AR IR O KA AT A IR (TTC) 43
B EA CNS (ZIEYERE St Zou AL PR . R TE A BB EAR S IT K, JoEER X RK CNS
A=W IR BIT A A AR BEVE T

The disturbance of purinergic P2X7—Fasl. signaling participate

in brain ischemia—induced neuronal death

Gengsheng Zhang, Rongrong Tao, Jiyun Huang, Meihua Liao, Feng Han
Institute of Pharmacology, Toxicology and Biochemical Pharmaceutics,

Zhejiang University, Hangzhou, China.

Ischemic stroke, a significant cause of neurovascular dysfunction, can result in cerebral hy-
poperfusion and lead to death of brain tissue within minutes to hours. The association between is-
chemic injury and increased microglia—induced neurotoxicity has been accepted for several years
based on experimental data. The present study addressed the morphological and biochemical as-
pects of Fasl. and its expression during the pathological process of cerebral ischemia in
vivo. Intriguingly, enhanced P2X7 immunoreactivity coincided with increased anti— Fasl. immu-
noreactivity in same ischemic areas. We characterized a mechanism whereby activated microglia
mediate neuronal cell death via P2X7 purinergic receptors and Fasl./Fas signaling in response to
ischemia. In animals treated with minocycline (45 mg/kg), less Fasl. expression and Fluoro—
Jade C — positive structures were observed in the ipsilateral brain hemisphere of ischemic
rats. Based on our observations, we predict that the early activation of P2X7 purinoceptors in mi-
croglia results in gradual accumulation of Fasl. and the subsequent activation of downstream cell
death signaling. Taken together, these results suggest the potential of a novel therapeutic neuro-
protective approach using pharmacological blockade of sustained microglial activation against neu-

rovascular disorders.
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A R 28357 B R S T B A T AL I 5

Ak

HHEERI K ERER YR E st 100053

BI/RHERR (AD) 284 Nl iy WL 2B AT Ve . HORmPLEI 2 4% dh A7 K
AP, tau S ERERRAL . MAERAE . SN, ORLIRINREBRIGE . #2278 77 K 70
L RESR . EREEM AT TSR, L, (BRI — S S R 2R T RCR I AN BEAR . X T
TR . JRPLHI 28 Z IR BN . P2y R AL

AWFTEE A 1995 A RIEATH 25697 AD MBFFS RO 2501 &, AATAITH] 1T & 6 BRAP 2503
LIRS Sl . PR AR A . FATE R LS S RN vp 24 ) 1 5 Y
AR " RCIEE BERRIRSD . EFENA AR PRI . IR A R
O3 PMREERS T AEZ 0L AD SRR AR AL EHAT REFRIGRCAER], (4G (D 2]
ICIZERE: (2 WA IR N TE R REBE B, S AR AR, B> R o ISR B— oI A
N B A M . D REAME I TS, PUAEARNG (3) R E PRI —2A i,
M tau A ERERRIL . RIPAICESRAIERS: (O WaRZERIRTIRE. MRS, R
IRPEMZE RN T NGF ., BDNF RS2 ARSRIR . s o 2 onrr i (5 5 5% S i, s ph 2 i
AR . Il IR BRAERH 22 TCAE T2 (5) Ae kP9 PR 2 1 40 M 0 B F o) Bk 22 5T 7045 IR REAE
A AZE IR RTINS B 3 2 L 1 oo AR IR I TR A0 M 2 A 22 . IR RE M 22
TUHRNZ . HEZ ST SERIRYT AD B 3 IR RIS, WS RAHTRG TE & =R LI H
(GRS CHEARTT AD R 2 Wik RHFIT .

M T LR IE AN 2y, MR R “FAERE. IOV RETE” AOEIE A RN
AREI . AR BT B AN IURE” 0B 1y o SR A0 A5 49 5 1 22 o0 e QO
WA R A W MAETRN T MM, AR 2T R FIET . fe stz prE
TEX MBS 10 T T A TIREEIEAT T 4B P 29307 oAb 2B AT VRSO . 22 M RN 51k Y
i Ui IS

TR X o synuclein 8 FH LN A0 R 1

PHERT 5K MK
AR RIS E R B 25 M T M R P HOR T A S dEaT 100053

HAY: 57 o—synuclein FERFE YA+ AR AU AD 4IIEAI AL, W98 2K 2t FE AR S
PR AU TR A A PR B S E A RO R IR T (TSG) w4 i 1 F L]
S W BT 2 1 0 DL ok B R B0 AR B . . TSG W [ o [ 25 5 A o A 52 i, i B >
99% ., i #ik AS3T 245 AI o—synuclein JEH 1) SYSY 4 AR R (14 5 (AN A rh B2 B} B 2459
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BT 72 i, i CCKS S5 AR25—35 M 4n ik i . mhial ik, DLgtsr AR iy
AAAEAL, i DMEM Bi3erbofin A 15 % Ba 4R 1075 & GAL18, 5T 96 FLEGFRMET %, R4t
AlE 355 2 70% AT . ¥R R B RS TSG (3.125nM, 6. 25nM, 12.5n0M, 25nM K
50nM) 435 555 YY o—synuclein ZE[H ] 25 # AR R SYSY 4L [RI9F F 24h, ZJEFHFEFRF
FIFIMA T B 2] AR25—35 5 & 24h, W CCKS {7 & I % 40 i () 773 % . DCFH — DA ll 72
AR PR (ROS) 7K, 455 25uM By AB25—35 fEH] 24h BIT%f A53Ta— synuclein 3£
SN P T3, 1T A53To— synuclein J PR F% YL 40 il 45 25 2K SYSY 4 Xt Ap25 — 35
P IR, TSG S4UMEILRIEE 24 /NaF, 25k BEYE FEIAE 3. 125 —50nM Ju Bl i, 4 i A:
KoM R, OD{ETCH] BIEI%. 405 AR25—35 M H 24h J5, 40MIIG SRR T 45%., 1 TSG
AL AP AB25—35 SR A MM R NI, IEREF R MR E R BT, % 5onM {47
EH AR (P<<0.05), ZiffIsz AB25—35 MHifiy. 20PN TG M UK B 28 s, 1 TSG )i
FME T AB25—35 BT, A ROS ZKSFREAL (P<<0.05), 2536 MUIE#SL T o synu-
clein SEPREE YL AN & AB L5 AR R AN BASE AL, VR b 2l i B EEA RNy, RO
HEA W WA 2R ENT, St — 20 B W el 5 (VR FE AL B2 £ T B BR A, R o Ik
BII6 & AT R R A5 b 22 R SR TR A B 2 BRI T R AT I AT

PNV PR S B 7 A2 A5 e SR AL

XIAR
bt B 201203

BT Fr 2 A G R EHREZ 1A (GPCR) FIERIM I Z —, B FEN T A IEPERT 5 IkAn & Fh gl
I Bo) o 28 HE B A 1) A B2 . FRAR T R AN [R) 1) B 52 (R U8 30 700 % 52 4% J58 SRR 19 2 11
YERA AT, (B NTEDLS] M AL, FATBIE T o BR324k (3OR) 1M FhL{A DPDPE F1
TIPP 5 MF 55 S 0F, K ER P E AR RE I R BRI LEE (AC) FOE MLAME 5 045y
P 1/2 (ERK1/2), {{ DPDPE fg75 /& SOR AN AT, ATk AP, DPDPE R ik 32 /K &
FRRVLNG Src BERRALIT S AN F2 K45 G . IS G HEFSIRZ AR 2 (GRK2), Mk
A2k Cuii 22 ARk KL, Tl B—arrestinl /2 B, [A]f, FeAT T & B DPDPE fg i i 4 it
F Src iE1RMd B—arrestinl WAL . LI 4554278 DPDPE ] i i Wi Fp 75 =Lk I8 15 B—arrestin
(IIhE: {23 p—arrestin [ EAIBBERR . DPDPE [ 2e4E A9 Sre #1%) PP2 FHMT, 5 TIPP
AHIA], 53 —FARBED 1 SOR BEBECRINAT BN, ARG E Sre KiH5T SOR B T4 .

AR KRBT & Bl F 22 it {k DPDPE 1 TIPP fig il i A [ 5 203 % ERK, DPDPE 3 %3
o G EAKEI T, W TIPP W 325 i B— arrestinl /2 BRI T2, 3% — AR & i DP-
DPE Fl TIPP A [l BR324 (1Y Ser363 FREEDGER) . 24 SOR 1Y Ser363 i si & H: To L RAZ N
DPDPE thggif it —arrestinl/2 #3% ERK, b4k, A1 & B TIPP #4761 ERK 8 GRK2
il B—arrestinl BfR1k. i DPDPE 315 ) ERK KRig; X% A Ser363 275/ SOR )5, DPDPE
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EEf GRK2 1 B—arrestinl B2k, BEHEZARE, i B—arrestin (R IEE G ERK
REGSBEIR LA AL rh 1Y) GRK2 il B—arrestinl JffiZ K76, X —1EHIAT g2 TIPP AR5 [E SOR
ISR B LA

Z AL Sh Wy 3% P ELA S P T35 1 1) LIRS
R fXAe” 2=
VEREERI BRI YIPT ST dERT 100850
B REEZ SR M 264005

MREMN: AXEEMRHNETRAKE. BRE. Wi H. MEH. %IEEK 9 Mgzl
Sy h  BEARGEER A (AChE) T BEARGEERRG (BChE) MM 2E5 . IR m AR [E
J& S R R S M A DG R, SCI g R R SCERB I R AL BRI (RKED, HAs R
(BWE), BB/MI. SDRR itk HD, . F (MEE . KREA®R RIEE) mKETHa
FEAASE (ACh). AChE fil BChE i& #4700 . #&. 4. FimK iy ACh &% &, {H BChE
G PERAR . AChE {EPEmARIT . /NI > N>R >H>RR (e >F>4, T
BChE 1% 4A EHRIIT . B> A >/ R >8> KR (D >E>4, SD KRR
A MERE 2 BIAR R, BEVERY AChE (1. 08+0.15U/ml) #1 BChE (0.42+0.09 U/mD) 7% ¥ER] 25
THEMER BT (AChE: 0.31+0.03 U/ml; BChE: 0.13+0.01 U/mD . AT AR 3h#
AChE #1 BChE 1& PEAH AT T 5811, AHICHRECH 0. 77 (P<C0.05), [Aif M Uniprot (ht-
tp: //www. uniprot. org/) ¥l EH 3434 F3hY) BChE Mz B/ )y 4115 8., JFEAT 1 Rt
(R, BChE & LR T 51 BEALA 2600 BChE £ 56 R80T i sh il M AR, (/N BRI B
BRob. SCERZEIE . SCRTRYSCERIRIE . MK iU i ACh Bkl BE 4 58 BChE B3 M
EASCERE] ACh (97KF-5 BChE (i MIf T ¢ & . 1 BChE G5 AChE i& A —
SEMIEASCE, W LRI 4ERRIIIRAE R G0 1) IE % T4 R K Hsh# BChE 9364 L H Al 3h 5
Al e T R H s W R R BREHS MR KRS i s 222 sh WA R 2Py BChE &P L & 53y
=, X TRES BChE RfggEohae. MR R e T2 mx B 2 22 B IR A X, A CRE 4
BT BChE B VIBR /N BRAE i BRI P SR T A LR s /N AR B BChE 36 i) 22 5]
REE 1 T/NERUARBUN, A m ARG R s R BUMERE 9 22 52 v] BB 2 th TR N LR KA TR
TR, TAE 25 AN B 25 BChE 15694 0 M e 22 Bk B 2804 6

M2 PRV THCIARYE R 5 BDNF, CRF, NET fil 5—HTT £k X &

EiR R SOE A
FRERIR 2Bt E IR 400016

Hir . BF5E CUMS £k BUMARSEE BDNE, CRE. NET 15— HTT ik 5002 76 7T aRE
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HMER, ik 1. WH CUMS IgRFR s K BRAMAREE AL, SR open—field, BH/KTHFEH = M
PRE SIS T R BMABET s LAH HAE W b2 5 ik D e K BRI 37 T2 B SOD K CAT 1% J1 il
MDA Frit; LU S8 200 %2 2% CORT /K F; Dhfayedlfb ge M 4215 & BDNF %ik; DU
PCR 46107 & BDNF #1 5—HTT, Jisf NET #lF £k CRF mRNA £ik; DL HE ZL (0 0550
R IIE A SRS . 3. LIERERINZ PUVT 1. 8 mg/kg/d #EH 45 W46 CUMS BUK BRIMARTT R Y
FHVE R LA S IE % K A2 s g m . 2558, 1 AAId] (MG) KRIFGELE KRS, &
FAFTRBEE AL, BEAIEAE, DL R 2Rk B SE 0 ik AR OB, 76 FF R 455 B I i) R 9 B[]
BT (NG 41 P PIT4H T B CUMS R i 2@ eds s mh% veiT 4
TXtR$EZ CUMS KR (PNG 4D 17 B R, 2. 5 NG 4Mt, MG 41k R e
SOD, CAT i J7 i # FEALTT MDA & & W 3 45, i CORT W i % Fhss MG g5 5 —
HTT 7 BDNF DL fipitfe NET 263k i & BRI T e CRF ik 7. P PEIT4 TRE
il CUMS frgkiy Bak ek 28, w2 AT 45 T X A% CUMS (R R (PNG 41) JoH 5 m
3. 5 NG @A, MG 2K EHED CA2 AT CA3 XI5l 1 50 0] i b 28 g A% B 45 . e o g Ik
IRHI) 5 BRI A5 2 oA s WA PEVT 4T (PMG 41D RERH i B CUMS JI7 84114 15 25 240 B 45 443
5. P TEITIA ek CUMS ST K BIART T8 s HAE LS 2> 5% CUMS Fr il
AR A I T2 7 T A AL 7 T8 S 7 26 7, BHLE CUMSS JFEki 5 5— HTT. BDNF K Jjits NET %
K FFEATE Bl CRE THE A . P VETT X AEZ CUMS R BAT R, AL FIHT S AR s 1
Iite, HPA %, BDNF & NET Fl 5—HTT #3570 0 & 50,

B PETTHOMARYE RS HPA %, BDNF. NET & 5—HTT £k X A

B EWR SCEL JAE
FORERI A M2 BEIK 400016

H Y. WFSEEGR PG VT U P B ] 0 (CUMS) 8k A ARSE/EH 5 HPA %,
BDNF, NET K 5—HTT &KX R, Jik: L etk SD R 60 2, BB a4, B EH X
HEZH (NG, F4 (MG) . Fi i P9 7T A0 BE A9 1E 5 %5 B2 (RNG) g I8 74 77 4 28 i 45 750 2
(RMG), RIS G CUMS Jr g K R IAREIRL s B PUiT#E H 45 7 /&4 0. 7 mg/kg/
d, MG f1 NG A4 7SRRI, 2. RIS (open— field) . BEKIHAER =R 7k
R BRAMARA T . 3. SR AE WAk 27 07 3 43 Sl I R BRIfL 37 0 KM K2 5T 1) MDA 5 5 55 SOD,
CAT & 775 i sesge il s CORT & &5 S AL G (ki & BDNF £ik; RT—PCR
KigisE NET, #5 5—HTT 5 BDNF LA T B CRF mRNA #ik; Western— blot £ 1 lixi
Hi NET, 5 5—HTT HHKE, 4. HE OO0 WA DR BE S S MSUE. 45958 1. 1
Scgh . REUKPARr . R MIEREG mAERE SR, R EATHE B ORI (6]
VI RAEFERE ) FARSERIRE DL OB KIHFER Y R MG B BART NG A, FmiE vaiT b3 i
g MG R BREILINAERAT A . 100 5 5 P8 7T A B R 4252 CUMS KB UAT R Jo W 520,
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SIS R, MG 4 RBUAE W B #ET NG 4. RMG 45 RNG 41, 2. 5 NG @AM, MG 4l
AT MDA & 8 TR, SOD, CAT {f 1 3% R, Il CORT WER N, Midy NET,
My 5—HTT Al BDNF &k B B &AL, T fefili CRE ik B F . H i ve T b 23 09 & B i
CUMS iS04 FiRA8 4k s AEG PG 7T b FEXT NG 41K B MDA 7K, SOD & CAT i 47, CORT
K, NET, 5—HTT. BDNF 1 CRF ik L %M. 3. 5 NG M, MG 4K 5k
ZoAR PR AR s B VAT AR B s MG R BRI SR g . 458 . CUMS Ek
FUZ A AR T R, FLALH T g 5 R B N B S P AL R B R g e A, H kB0 CORT 4,
NET. 5—HTT J BDNF FIkRFEACA 5&; Hii b V8 7T 380 32 00 % S A0 L 35 0 010 R 8 2R 0 2 1y
Ak CORT /K, 35 BDNF, NET K 5—HTT fZ6kmiskess K BImAaRT T4

Protective effect of Rolipram on memory impairments

in rats injected with amyloid— (25—35)

Jiangping Xu, Chuang Wang, Yufang Cheng
Department of Pharmacology, School of Pharmceutical Sciences,
Southern Medical University, Guangzhou 510515

Phosphodiesterase—4 (PDE4) (inhibitor blocks the hydrolysis of cAMP via inhibition of
PDE4 and is attractive candidate for novel anti — AD cognitive disorder drugs. We examined
whether treatment with Rolipram, a cyclic nucleotide phosphodiesterase type 4 inhibitor
(PDE4), would reverse the learning impairment induced by A (25 - 35) .Our aim was to
study the effects of CREB and pCREB levels in the hippocampus and cortex of the rat after injec-
tion of the AR (25 - 35) . We wanted to determine whether Rolipram improves the memory cor-
related with CREB and pCREB. In addition we examined the working spatial memory in a Morris
water maze and passive avoidance task. The animals received a 16—day treatment of Rolipram af-
ter the AR (25 - 35) (injection. Our results showed a significant increase of pCREB in the hip-
pocampus and cortex of Rolipram— treated rats. There were impairments in the spatial memory e-
valuated in the Morris water maze and passive avoidance task. Our results suggest that Rolipram
may protect memory against AR (25 - 35) - caused impairments by inhibiting the effects of
PDE4 in the hippocampus and cortex and suggests a possibility of PDE4 inhibitor rolipram as a
potential therapeutic agent against memory impairments in rats induced by A (25 - 35) . The
PDE4 inhibitor may serve as a cognitive enhancer for therapeutic treatment of age—related cogni-

tive decline and Alzheimer’s dementia (AD) .

47



T E 25 FLE T 2011 4E55 - \RAE

APP FEHEDN /N SR A 5 fish B A5G 2 1 A9 40728 LA R i A4 B A TR

S

HAHSER A H R EEBE 25 YT E R A A M B G e Jbst 100053

Hi: BIRKIEEIE (Alzheimer disease, AD) & —Fp b7t iX & R G A p R, H
RIFHLHI A B AR AN T A, PR = B X O S A OB IT 25 . AT LA K
W, EAFEWIEA @R ER . it — BB h 22 LA R R B TER A AD Hig
RARNEH S BRG] . FRATIEE 7400 AD sh il —— APP % 5k PR A /I BRI A 5 fioh K A DG
A YU DA SR A B ) T R E A

Jrik s [ FTE 5t CS7BL/6] /N IE B X REZL,  [F A 6 APP &% 35 P B /N BRAE R 93 14
XTREZH, 4 FJ#E APP69SVTITT 4 REpR /N o AR A 2520, F8eim gk 6 A 2 10 Higs H
H, HZH Y IR AEHE /N, KR4 (30mg/kg, 100mg/kg); H 4 AR S 425 % 10
A%, Morris 7KE B AP AR BRI /N R 2 21012 Re 0T . e A AbTE K e Bl (West-
ern Blotting) ¥V Fl 2 Z R il % (synaptophysin, SYP). Z&fl 58U Y ki — 95 (PSD—
95); a— RMZIEMN (a—syn. ADRHAMNNBAERE D — %0000 WERIA, E5 BN EL I H
M IR NLRA, QMBS E A A E SO il N R A ARk, S PO MR vk
R B 2 St 2870 a—syn 43501 5 AR 2R (Ub) KygMtEer didLml @ fir, parkin 2 H 43
5 a—syn e Ub fy3L[alE N7

i (—) APP BRI/ N B 3EI4 22 1k .

4 J1#E APP $ 5P /INBRAE Morris KR B 5250 i AR B R AE K5 g5 CAL KR &I
DA R TR 45 P R 2 fioh 5 4 A TE s (L2 S P S s AR 485 4 2 i K O 1 A 58 4 PR s R 71 R D 22
SR s B BE A RRAR R B, 5% fuk S Y 0 05 A R 2 110 5 fih 2R R 9 M /= B
FYBT—95 (PSD—95) RKIXAFEMUESE. 4 7 ER/N ORI D5 &2 o—syn RikT B
I

10 J1 1% APP FEHe PR /N BRAE Morris 7K 28 5 52 56 v 7 AR 91 A0 DK R 8 24 ] B 45 (A )
SR HEE R ] R M CAL XSS N LR A ik . I 2L B asya b, o8 il Bk it vl
Ay G I B K 53 Ml (R BRZE A BRI AN - 98 il 5 SO W T AR L PR 2R B N 2 B0 i Ny s
R EEMEES CAL X, CA3 X ROk Bl py 28 fil R KA W1 AR, JeJ2 FnifE & PSD—95
HEARBU R, 10 J SR/ ORI S 5 21 o—syn FIABIBIGI;  RBETOEMR
SRR, 10 RIS 5 KR T 2T a—syn, 1Z R 505 5 TEM L 4 A7 e 3t
[FERL; parkin 2355 o —syn Sz RAFESLRENL, $E7R a—syn &z R — E A MK ERR
(UPP) FEfifsea . KARE., ZH5IEHERSIE .

() R THE

PR ERE E 252y 6 DA AT 4R 10 % APP $2EK/INER Morris 7K 2K 5 (1908 AR 191 F0
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WEDK IR BT 2 R LA M AR TE N S 56 v ) o3 WE R AR, DBURR AR AR /N RO 8 e 28 fl b 47 AR AR/ B
M CAL XKML NGRS BN, W2 e, s, SWEARIER, 2t
G R S 2 fib [RI BRES R VE T, 28 /S BUR D3GR, S B s B9 APP #5 5L IR/ N B
J2 R B 5 ik R PSD—95 AR FRIA . A EEIREIIH] 10 H ik APP 3L /N Y 2 Kfg
Drh q—syn & [t FER B . B L EEIE o—syn M FERBE—Z F—HE AR
RSy . 22, parkin, UCH—L1, HSP70 [k 48A FTHE . /R 12 26 78 T IR i
Tk o— syn FEAR LR SR AR VE ] .

4516 APP RN R 2Rl AD JR I RcAE, HBERGIZWnE, s 04
RESI T WE . FRETTR MG EE S . AR A M a—syn AHCHYR RIS, APP B /MUK N o
—syn FeihH i SRR IR PR YA, P 253 A RGO TR 2 75 W T B A o
ZOLHMZER \ ThRE, IR )0 R Sy, HALH S 25938 a3 BRI o — syn id ik K
[a)42e 03 UPP [ BE/ o—syn BAEEM K, a—synuclein 7] LIYCH AD #1358 X 25 0F & 48T
FE, TROCAE R MO LR R B IR AD B R R AT .

The role of peripheral anionic sites in the regulation of the spatial

structure of acetylcholinesterase tetramer for high efficiency

Shuang Jiang''?, Xiaobo Wang®, Ronggang Xi’, Yingge Zhang'
'nstitute of Pharmocology and Toxicology, Academy of Military
Medical Sciences, Beijing 100850
#210th Hospital of People Liberation Army, Dalian, 116021

To study how acetylcholinesterase (AChE) (solve the paradox between its high efficiency
and the narrow active center gorge (ACG), and to explore the role of peripheral anionic site
(PAS) (in adjusting the active center gorge. Iced— bath ultrasound was used to prepare phospho-
lipid membrane. Ves—fusion technique was applied in the reconstitution of G4 AChE in the phos-
pholipid membrane on mica. The changes of submolecular structure of AChE incorporated in a
mica— supported artificial lipid layer were imaged with AFM before and after reacted with sub-
strate acetylcholine (ACh)  (or propidium (PAS inhibitor) — ACh. Before reacted with sub-
strates, single AChE G4 particle was ellipsoid in shape, and had smooth surface with a central
projection and clear border and the four subunits of single enzyme particle were arranged tightly,
no separated subunits being seen, with a mean size of (89£7) (nm long, (68%+9) (nm wide
and (64=3) (nm high. After reacted with 7uM S— ACh, loose arrangement of subunits of G4
AChE was seen, with the mean size of (104£7) (nm long, (91%5) (nm wide and (8+2)
(nm high, and there was an apparent free space in the middle of the four subunits of the AChE

G4, which was consistent with the results of the X - ray diffraction crystallography and molecu-
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lar dynamics study. The apparent free space was the central path of AChE G4, changing from
small to big to small to lateral door appearance, with the mean size of (60£5) nm long and (51
+9) nm wide. The mean size of lateral door was (52£5) (nm wide and (324£3) (nm deep. In
the presence of PAS inhibitor, ACh couldn’ t cause topological structure changes of AChE
G4. AFM verified the central path might govern the turnover of the enzyme morphologically and
the interactions between PAS and ACh might gate the creation of central path and the open of
ACG in monomer; and the combination of ACh with PAS is conducive to the open of ACG while
PAS inhibitor can inhibit this action. Resolution at inframolecular level is favorable to provide
substantial information on how the spatial structure to adapt to the high efficiency of AChE mole-

cules.

LR AARBIBE 1 2 A B AL 0 A B AR A T B A Aok 22 DR 1

BH e AROTRAE WK
MR ERR AR BSRE Mal 210029

MA4#R%6 (Parkinson’s disease, PD) J&/™H i F i 4E @R, DISR T — SCIRIK 2 ke
MR ITCHATIE TR 0 T2 BUARRAE . s F8 AT Bl I I vt S8R 1 2 — R e b 22 R AT PR
T AR ARIT I B S, AR (HS) R—RhNENSIEE ST, 2535
YRZ AW BERIE T . Ho S W —FhE LA I8 T, Wsh ATP fUgtefiEsE (K—ATP
WA JERRRIER HoS 51 ZFh 240 B8N 19 20 L . BFFEE B H2S 985 1l 9 S A0
P GAE AT, FIHES PD By ERALHIAH G, (H 2 A i A WA DT 4l

HAY: AR (wild—type, WT) . Kir6. 2 fil% (Kir6. 2 knockout, Kir6.2 /) FIZk
PARRRRIRE M 2 @ik (UCP2 ) /MR, @2t MPTP PD BRI, MR, 41 K 01
ST . B Ho S X PD B #h 2 O 4 F S AL

4. 1) EEAYE MPTP PD g#Irh, Kir6. 27/ Fl Kir6. 2/~ WP BN ik TH $f
oot . WEBTARRETG AL, BRZE T A0 B G 5E S SORR M 2838 KPR b Y T E k22 % (p>
0.05), 2) NaHS Fikbs L h Kir6. 27/ f1 Kir6. 2/ WFPILR BN R AETE %, B3
DA VR o 35 R R /)N B P B O TH s onimi /b . L TR o 200 G AR /)N Je T 200 e 1 4 05 Ak s ik
5% SGZ KA 2T 4 M3 5 4l (p<<0. 05) 5 (HXFZOIRAR 2 1 e K AR 7= P 7K1 ok 28 TGt %
M (p=>0.05), 3) NaHS g3 MPP" i 5 0 B Fp LRI TH #f 28 o 50 H AT 35 28 e 1 B8 0
s J MPP ™ 5] % #2850 P BT I 3 & L AEAR 207 GRP78. %5 CHOP. %00 40+
Caspasel2 FIEA B WEbR B9 LC3 AR5 LM, FEM6 R iE NF—«B {558 B s . O
UCP2 F 801 NaHS % MPTP # 81/ SNe X TH e e . His H2S By g4
YIRS UCP2,

4518 1. Hy S X MPTP PD B84/ R i #2250 A 8 U109 OR3P E . 2. Ho S Al & AR 4
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YEFIAE 5 Kir6. 2/K—ATP i, MAKHE T K—ATP @i Fiigi UCP2, 3 4 il 20 o 7 5
N AR 2

DJG108 Rf /] Sl it FRFH AR B 52 i

¥R ER A
HhE E2ARE BT dERT 100050

HEPER /N, IATE 18~22g, 8 AEHEE 457 DIG108 2, 10, 50mg/kg, 30 4r#h)5
JE S T4 0. 70T R 0. 1ml/10g MRFE . LI/ BRUZE T S WS 2 I 1 R HLAARISF B) R 10 434 9 LA vk
B, SRR VAT RS, KRG B LRI E] Ry 21443, 2, 10, 50mg/kg HIKBCN 284+99,
224£76, 3061145, I HFIEA —E LK 1 AL RIE

SRR HL KRR 17.8+6.6. 2. 10, 50mg/ke HAR N 10.2+6.1, 13.5+4.3, 7.0+
3.9°", 2, 1omg/kg f5—ERIEFRVER . 50mg/kg 7] B i ydi /D BS R 5 | /N BRAHAR VR K

TREK—1 XUFLA & 7l B 0T 1 LS o

g B T4 ksl XImede R4 P4
TEREAP ARV dbsd 100850

[Fo B BT REai it 5 0 A48 A B0 s 30 3 42 ol 4 0 7 0 Hh P e A ORI . J2 1145
LA BN . TREK—1 J& TAELA & 7l , A0 ol L™ A A & B0 3 3
RUFS SO IAL ,  I AR T A A0 B B R A P AR SRR I B . S S Ay, i
BEPOKR A RCE TR e B R o i A A BRI RE . D940, 18 I8 5 AT E AN R e B 2 A O
JUEE M TREK—1 B35 M2 M N AMF 205 5 a9 Ta , (BT TpLml sz 5, Ry ik—
AR FGRERNIRE, AR TREK — 1 235 B 450 52 19 728 A6 12038 18 H U (9 78 2 1
. DP9 25 Y. &5, RATK MBS ] Ba>™ a5 20 TREK — 1 B i i, XAl 2
N ) e BEAR A . e — B Y SR BRI S 0. Ba® il i 5 %0 B e B N A PO B T
GEANI (SO AR KIEXFIIHIMEN . RIS Ba™ My Figet:, FATLLZE T TH, X%
WA EEHLRIEA T T8I, G550, MRS EE AR pH Frsit A TREK—1 4B 5 (non-
conductive) GRARKIAANE] Ba®" BIFFES; 1€ Ba™ (IE5GJ7 1 . MOAMAS [R] MR B 0 89 28 1 ik
T3 Ba® S5 A HRNARE, MIEMIANANTE pH {ESME Ba™" 456 MR ARRL, SR M AR S5
R ZARAFAE X . B, VA ESER IRt . 341 N Rim#kEE X TREK—1 (AN41, —
FIRARAEAEFGRIE A, RSB BRI ™) GIFT T4, RIUHFL XA T4 A R
SRS [458): MIAMTES TR X0 TREK—1 (4558 40 25 T e B2 0 4ok S i, N Ak
JIC TREK—1 HA 4 AEE SFLIX 58, 1 Ba™" (Y45 -G FNAf B SR 9284k iT LIE S TREK—
1 LXK F S A IARE . TRATHORFSE ) TREK—1 35 ik BE s b 4 A8 L H At T ThRE A HE .
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Kir6. 2 ¥ s K—ATP &7 LPS i 519 45 b B9 224 1

fAer E¥ THEgE BN
B R ER KA L2 el 210029

WEFEMLMAE (sepsis) J&—Fhm KRR AIET R ZMELERAE, LU 12 0 90E I N BB 1
AEUIMSET O RHE, RASH R E Ve (multiple organ failure, MOF), i)
LW ENEEBN— AN EERE, ANV . SRR, MR . B R R AE
PR B e e Wl i 5 | A 22 28 B D g v o B bl 35 R % S 2 ng /R . BB b LI B R
SRANTERE . HLIGIRET X LML (76 T7 3R AN AR . DR e 1) B 5 | ke i 0 40 e i) 2 S 46340 1
TEANR BEALH] S TR MR MUMAE BB TR b, ATP U8 (ATP—sensitive po-
tassium channel, K—ATP i#if) ZHUA BB e A A G sh g s A Wz 28, 25
VAN 2 A R BE B . AT & P K— ATP 3 38 7 B i B 1 4045 b o — 2 AR 4
. B K—ATP @B A LPS iS00 S0t 0 00 4 i Jo i .

Hir . 5B A=A (wild — type, WT). Kir6. 2 #iF& (Kir6. 2 knockout, Kir6.27/7) /)
B WF5E. BB K—ATP i@t LPS i 50 20V 5405 00 S 4 S AL

g5, D Kir6. 2 @iBRME T LPS IESM A (p<<0.05). 2) Kir6. 2 @ilE/NEAZ N
p65 MFRI T V., caspase—1 (G PEE 358, M3 IL— 13 A1 TNFa L, FM Kir6. 2 @
Bryfom 1 LPS iS00 NF— «B {5 53 A SRE /IMA R i 30E . MO SO IR F A il (p<<
0.05), 3) Kir6. 2 ml /N BT I 7 38 28 AR 48 F GRP78, B s CHOP, U0 43+
Caspasel2 FIVHEA A bR &Y LC3 11 i 3R8 0 % LE, $2R Kir6. 2 @BR il 1 oy 5 X i S
HOPET R AWE (p<<0.05), 4) Kir6. 2 m /N B B 5 R B FEAL, H T p— AKT #£ik
T, KW Kir6. 2 mBRIm 7SR — AKT 4iflfEi%E % (p<<0.05),

4518 1. Kir6. 2 finy K—ATP @B x) LPS i S0 a2t B A s iy /EH. 2. K
—ATP IEHME] LPS #5308 NF—«B {5538 A A AE/IMA B BTS00 5 0E 1 A= i s
55 8 BT I R B A T S B s SRR 2R — AKT 4HMOfAimmes, IR ER.

=, L NEHIE

M gl FoBEEE T M TRPC6 18 18 A M4 AR il 3 IR i (4 5% 1)
SENE A
FRIN K m R b BE i B 25 Bi2r 2 RN 450001
HAE . W RMEEE (MOO) {2 E A B #8 bk N B2 208 (ECV304)  #8 5  xb H T Ui i st
ZAREAEHE C KEH TRPC6 i iE 8 F AR 5 5 5 00 22 i F i A= b 38 R 9/ 1. L)
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MOO {5 FHF I ZTHPEIPLE . Tk XTIEEARER 3~8 AR ECV304 4l i 1764 1h,
S 2h AbIR, MG AHML o Dy IEERERA, B/ A4 (H/R), H/R+HHAPEAYH, H/R+
MOO 7/ (50mg « L™ 1), 1 (150mg « L™ 1), K (450mg « LY FEHFH T ARFELEY T
il 24h~48h, HEIE BB HAKMRER . OMA Trizol 37, IR ERATIHEAHMISSI )G .
AT PN Rz A a4 A2 R IE RS i (Endothelial Cell Biology Microarray) #4520 1fit 48 A= %32 A
mRNA FIEHN:; OIS H MM A HE AL (Western—blot) Kzl £5 25440 TRPC6
RREOL . 455 1. SIEHAMIL, BiA TRPC6 & 3Rk W /> (0.29+3.42X10—
2vs0. 63+£3. 75X 1077, P<C0.05); SHABIZA L, HIZ54 4 TRPC6 & 1Rk B EH &
(0.8545.16X1072, 0.463.88X 1072, 0.64+5.89X10 %, 0.9543.90X 10 2vs0. 29+ 3. 42
X107%, P<C0.05), MOO #HFKLESHAREIEMAE, SHEX AL, MOO /N, Hil
4] TRPC6 & [R5/ D F AL (0. 46+E3.88X10 2, 0.6445.89X 10 ?vs0. 8545. 16X
107, P<C0.05), 1 MOO K#F|#2H TRPC6 & Eikm THMEAYAH (0.95+£3.90 X 10 *
vs0. 8545.16X10 %, P<C0.05), MOO |4 TRPC6 & [k /K V5 15 5 41 G B % 24 57
(P>0.05), 2. FEFLEA RGNS R BoR . SERIGURIEH 440 e MOO 1 _Ei# 37 Ff mRNA 3%
ik, H ' ANGPT2, ANGPTL3, ANGPTL4, ANPEP, CSF3, CXCL11, ECGF1, FIGF,
NRP1. NRP2. PGF, PLG. SH2D2A. TIMP1. TNFRSF12A., VEGFB, FGF6. VEGF #7]
IRV FE 2 5 s SRORZEAR e MOO 7] R 46  mRNA 335 Hidh COL4AS,
IFNBL, IL10, SERPINF1 X2 s 5 A 6 3854 H . 76 a2, MOO A 58 i fie fiff
TRPC6 {5 i #% 1 ANGPT2., VEGFB, FGF6, VEGF (% mRNA % ik F &, {40 i
[Ca® 1 Fhr, DAIBEAn A (i s e, (2 0F 40 M 78 S i s B A= b FE . 4598 1. MOO W] 7|
M P 4 = AL PN TRPC6 28 1334 ) TRPC6 {5553 B rh Z R 4IE il A7 2E i L mRNA 3
ik, 2. MOO R #EA TR BIVE L 52 F TRPC @B (5 5% S, #i5 TRPC6 & FiAA 1

L RMERERST ECV304 4 4 58 rb 20 i 5 101 A1 BKCa 3838 B 20

EE R
KM LR B2 B2 Bl & KM 450001

HEy: WMEEERAERE (MOO) f#k ARk N s 4 il (ECV304) 34 FE w4 i 1) 0
KHFERIEHEE (BKe) sZmAER, DR MOO {38 i 45 P B 240 M3 58 i 25 BR=2 AL .
Tk XIEEAAERARK 3~8 L ECV304 k1764 1h, B4 2h Zb3, FEHMish. EH
WA, /B A4 (H/R), H/R+HMEZWAH. H/R+MOO /N (50mg « L 1),
(150mg « L™, K (450mg « L") Fl&Ed. SAHMMARZREFE 24h J5. OMABREAR (%
EDTA) WATHi4- 8351, F 70% CWERE . Kt LBk CBERINA RNA i, ] PT Yl fa
30min JE TR AL (FCMD) A& Q44140 R H R G BER AL B, 4k2k 85 5% 12h J5
FHAGNMORE R B AR IE SR 45 2 AN e o BKCa BB . 255 1. R an B A o34 4 it 45 A 300
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SYBC LB . A SCUR A A0 R B A B 2 A ARk . G AR T o5 i) e R R, G2/SYo A4
Mo 5 He g b, 4350 31.44+0.42% ., 43.20E1.09% ., 46.49+1.65%. 33.4540.87%.
34.43£0.66% ., 55.44+0.76% . L G2/SYo miEMbriE, RIS ERW A2 M LE, 2560
FE (P<0.05), MOO ARFFImHZ M i, %A 0 EFMH (P<<0.05), H &2 HKiE.
MOO KA 5HEAMAZm L, fREE2ER (P<0.05), 2. MR 8 id sk & 50
AN YoM . 7EH60mV FRA R T, A S50 4140 i BK Ca 3 18 (¥ HL 3 2 B
A 13.7540.51pA/pF (n=18), 14.85=+0.72pA/pF (n=7). 18.94+0.85pA/pF (n=
12), 15.97£0.79pA/pF (n=11), 17.68 0. 68pA/pF (n=9), 19.72+ 1. 03pA/pF (n=
15), BRI 5IEWANR K. 258 BFME (P<0.05), MOO REFIEHZE LK. Z5%A
WM (P<0.05), EREMKEM. MOO KA 5HEAmaz ki, AR EExER (P
<<0.05), #5ig: 1. MOO ] 5 ECV304 At/ & fifh s G2 W-+S Wigni L, 2 ok 20
g, FEFEAEM. 2. MOO % ECV304 s BKCa B /EF, by Hs 5 i & P Rz 20 i 45
P IFAR i HAE FE AL 2 — .

MV BESKER T X Btk N B2 4 RAMPT 23K H10 A 4 52 1

VR ORI XIEZty #E P BRIRE REF
PRS2 2 ) 245 BRBT 5 B S KRR AL~ 0 g 48 T SR s P 421001

B UE A Sk 2 [ X AGFF K R 4ifs (HUVEC) F45 2 3 PAH SC k 2 IR 8 i 2
(RAMPD) &ifsgm, if—2809F ERKL/2 5 5 EAEN M Bk R 11 fl# RAMP1 44k
FFER . Jrik: HIMAE S5k 2 [l HUVEC, MTT FMj=Cgn ik msgg HUVEC 158 1
TGN & A EE AR SR RAMPL 35 FA A 928 1 . ERK1/2 B Rk /K F 152 m ., PCR ULEE
RAMPImRNA Fik AR L, 2558, MR K I (100mM) X HUVEC 3455 #7645 07 &1
MRIFEA, X4l RAMPL B8 (1 RAMPImRNA Kk GIAR L (HAgR /> RAMPL f55 1
(p<<0.01); ERK1/2 fHIK# PD98059 Re#I il ERK1/2 3% (Y[R B, A i RAMPL f 53
fi. &5 MAEEHKE [ X HUVEC RAMP1 @ H3RATCZ M, HA> RAMPL (#8553 4 »
HiF5HEYS ERKL/2 HX,

Al N— 1F T 25 J0 R I 1 %o} 5 480 Bl O UL it 4 55
L NN N E A RO A LG
wHE  HNIF
WSk K2R R 2B 2 B 2 sk 515041
HAg: ORI s sc ik, L— A4 2 [m 2 5 M N 45 5 TR A ng iy, x4
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FEM NS B 0 P B EEAME R . B N—IE TR GRIRIERE (F,) SHARHIFI % il & B
B EY . BTROT R e AT S STER I A (/R FrEos KB I 5. 3] 150 )L
290 M ) L TR 0 S L U T 9/ 00 L PN 0 T B (EL T e i SR AR TR LA
FEVES 25 1P B N TE R . ARSI B AEDFIY By X Bl AR RO AL ZE B 04 805 5 48 A Hi U B L — 04T,
I LR AR IR RSP T/ RGO LI 73T HLH . J7k . SR Langendorff # i R SEHE i
SD RV, FrEmEie e SR OB, S IEW GRS T, 25
HEVLIE 90 /N2—1020CO2 By BREER A A SMREREAL, SR A AN A BHC SR IR L BRI K
AFHEE F, (0.1, 1. 10pM) XS SSHAR A Shml B b L— BUAG T iE i . LRl S A K
BRAEIN Fo XTEAESAZHARIN L A o) i U e L— AU AT 3 T HL U S o 2 R SN S S AR
S LRI, FEEELAS LRy 32 L R A R R, Fy R B T o P
SME R, M L—RUESGEGE A, S IV I BR . iR T, BRI G TR S AN AT
ACHAAR LI N L— RS EG LI, By I AU O LA RO A5 R . TR LA

e WA 3 )AL 5 A 7 ) Stk ALl

XU
WAL BT B PR SO IR LA R e g% T 437100

HEY: FE4EHK-FR3T AMPK—>NADPH 4844 il — 40 fh 1 38— 55 25 3% 42 25 11— Il fisi B e 2.
[P NTERRFR . BF9E AMPK X0 R, 58 % % 1R DG B 11 B i o B () R P2 VE . B B R
i 5 | I 5 3 37 A R 1 3 SRR RBIL . vk g . SR I RS P9 K 4 e (HB-
MEC) il 5L TE I o 40 ML 2% 1 15 S VR A e 2 A L o B A 8, 265 T i AR 3 2 /ep 8] 1 ], AR
(IS ] R S A A LB (TEER) 8¢ FITC — dextran S GHREF Aric Jr A ) 1 A 5t [ (9 56 48
PE, S5AIR, BEAE RO AL A ) A AR, I R R A9 A W S, i BRI Oc-
cludin, Claudin—5 #1 ZO—1 fFEEH B2 R DHE 2¢¢Hric Al HPLC Jy & ROS /K
o, SRR, mEEEE HBMEC 72h A% S ROS p=AE B B Fh &, 1M Yead Rk Cu—ZnSOD
Fil Catalase F BRI EE PTAMH ROS JE R, I 8 DA e A Ak 3 i il /> 1 5 285 i #E AR DG s NAD-
PH A ALBHE M4 N K 41 L b ROS 7= A= () 2R I, S50 & B Bl 4k 3 HBMEC 72h /] |3
NADPH 4(fkfi# GP91phox, NOX4 Fil Racl S A KA, 43T NADPH LA 5 Apocy-
nin AJHPE] ROS #5774, Jf LR S 1) B8 A G R RaA s AMP 30 09 8 Vi
(AMPK) Tz 25185 41 j AR AT e, Scue & B b AL 31 72h "I 40 AMPK §% #, 2457
AMPK 253 sh 7 AICAR 8855 4L i 32 AMPK — CA (overexpression of constitutively ac-
tive AMPK) A4l NADPH LB WHERY FE . il ROS ACFIFhm . 18 S M 4540 G
FHMFEE; ML T AMPK B 25 BEE B Compound C s %% YL i 5 #% AMPK —DN (overex-
pression of dominant negative AMPK) W AR . 2536 Bl PRI 12 1 /2 175 5 10 o B 08 128
PESE I o3 Al R R A OCE T B R, A0 32 NADPH S0 b B2 0 5 B0 4
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PR . AMPK (5 Sl E 5 LliaEE .

O R SRR B ERER T ML AT B )

XS AR R
JRESEBE A S S0 T YA BT 524023

Hi: MIRRORAGRERGIEE (SMMS) XA I8 sl A4 i /M R4 m . ik H
fb2F 5 A U Sephadex LH—20 2 Mok 4ifb R o KB BRENEL , - ESI % i SMMS;
FH AR AR BACR I SMMS XK B0 20 Dk i A I B s s 42l SMMS B8 Smin, K5 HI5E
A (500 U/L) 55, FHA /M 5 S SR SMMS X4 i i /M SREEE B9 52 5 il /)Ml A
W5 SMMS 5 F 5min, #RJE FHEEMLAEE (500 U/L) 4EH Imin. F NIKON TE2000—E 5 {8 &
MBI M/ NSRBI AL . 4558 SMMS Smg/kg I 10mg/ kg il A B 250 44 20 ik i A4 JE i »
HAM IR0 85 % F1 87 % s SMMS 160, 320 H1 640mol /L 414l 5E ifi B 5 194 1M 1./ A 58
B8, HADHR SR 43% . 7100 H 81005 % 5] i b A B X 00 3] ot /)N M R A 1% 1 )V FH B
SMMS ¥ B (R i 5 . 4518 . SMMS X i B A P HI1E R, FLAE AL EE-5 P il 42 il i
UN T 3P

Pl N T T R WIR I P X e P98 2 o JULEAR UL 0 05 2 ) B 3

THREM A NIE
Sk Rz e 2y g b alisk 515041

FIEG: DUPLEER Ca®'~ ATPase i (SERCA) (FEL LRI R &5 . D ALET Sk k£
B B T Y555 th SERCA 52, SERCA fE.C VB FRASAIR rh 2 #EZAE . lfk —1E T 3t
FIRNERE (F) Z2RUREA G — B &Y. ATpse R0 F, 0o LBk d (/R
P45 L RO LA B Ay i 4 — &2 SR 0 A W Sl i AR AP VR T, 3 5 RS e A4 P 805 8 2% DDA G
AT T/R A5 | e 2 v = 2 i DR 8 A5 PN B n B S B . IR AT e & B F, HoAT
BELBT A M B L — BG83l /D5 iR s RO PE S . 22 52 R N 85 19 SERCA R I
fif, RIRANVSLETAEMEANE . AIFREEKFOI /R BRI IR E, @i E SERCA
TR AR B e, AR o X /RORE N O NI SERCA ThEsEm, #F—2 B F,
XD AU E R ALE . k. B4 SD R ERBEPL B VL FILAL: BFAR (Sham) 4. KA
A I/R 4 BRIl 30min, FEEEVE Omin, 30min A1 120min; 44 1/R 2 MR T4 A [a] 5]
) F, 4. 0.25mg/kg. 0.5mg/kg. Img/kg. 2mg/kg Fl 4mg/kg; Z5FLAAFE SD K BRIk 2l ik
JE AR S O LB I, B2 FLERD R B TR s Western— blot J5 ¥ K6 0 220 25 Bk 1fi O JILZH 21 5
H SERCA #HFFRIRWARLL, R4 40 SERCA— ATPase 40 ATP A=l ADP K JEHlL
BRI E R, FIWHOE AL, 5%, S5AAR Sham ZHAHEL, I/RARET SERCA (3% HEIREAR
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ANFEFE Fy 4H: 0.25mg/kg. 0.5mg/kg. 1mg/kg. 2mg/kg fil 4Amg/kg, Al ERIKBIHLE 1/
R 3:EM SERCA BTG TEREML; Western—blot 558 /8. Sl 30min, ¥ Omin, 30min
120min SERCA KRR R LA 21k, g AR & F, X SERCA I Rk AR50,
516 O LRI B P T 38 SERCA (G4 T %, (HHE AR R LA F, Al & 4K
PEHLHCE T/ R ARASTS SERCA i9iG1E, XAl figE Fo L0 NP RIS 5 —EZALH]

WAL N—1F T 3 JRUUR BE B X455 7 K RO LA it
N R R vIP) & m b (A OR R e b A
EHE LRIA
AiSk 22 B B M O WSk 515041

Hi: AriAnrsR i, il N—IE T RRIRBERE (Fo) O WURSE F AL AT e 5 454t
FEAR 2 R 0 0 A K i 3 — 1 (Egr—1) mRNA K E [ 35AHM56, 1E N Egr—1 1Y S
SATEAME C (PKO), HIMHIFGE®S FRAR.OIMEHAE SR (H/R) Egr—1 EAMNME
Ko AMFRPERGT F, XHEAE R (H/R) Frsee LA 4 B & s C (PKC) 43 B4
MM, k. F 1—3 d #Y Sprague—Dawley (SD) A= 7L B0 LN AR B 3%, B K
A—5 d B LA A X BRAH . AU AL FESE PRCe I FI4 . 45 54 PKCa P54
SR PKCe M50 +F, 41, BRXTHE 2 A0 Ath 25 20 24 ik S0 2 SR Y . R R Al OO R 47 28 7k
I S48 02 48 PKC W . 5 1 AR B SR B T 95 35 0 LA i PKC B (#6075 T an i e &
K LA T . ELISA J7 kR SR P8 F — o (TNF—o) By430h . IR 2L R 1ot S
(LDH) FIjURskms (CK) [l 1% 4, L0 WLAH M 340 S 0 T4 0. &5 5% 0 L 40 it i 4
120min &2 % 30min i}, SXf AL, PKC SiGPEM B THE; B PKCR WAl4h, PKCo, € F1 6
YRR, cPKC REHEAMSIF G? 6976 ol Tl Egr—1 & A& &k, > CK. Tnl s 1
TNF—a B943Wh . FEAGRE B T 4N %, PKCe W7 BRSPS HIR] e VI—2 AT CK, ¢Tnl
T s nbRgn e R E T AR . (BXF TNF —o A94M A1 Egr—1 A @RIk BA M., e Z A
MR 25T F, BiAb#S , PKCa 0732 213060 PKCe F A F2 B8 i, PKCR Ml & #4525
s F, SEEE SA b, O EAE R A TR B R AR EERRAL, B, X LA
TR B s T g PKCe 01500 BT BT . [FA, PKC #2h 7 thymeleatoxin (TXA) Al F,
X Egr—1 S H KRBT, f55t F B0 RSP ER . 458 U4 H/R J#th PKC %
WA PERY A S H/R Br 8t A 0¢, F, Al el a8 52 S B0 O LA . i AE AL AT
A5 HAMH R PKCo %07, 3900 Egr—1 S FIFRIA; BUR AR PKCe F A,
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The effect of Resveratrol on Cell Apoptosis via SIRT1

WeiRong Wang, Rong Lin, QinQin Lin,
LiNa Yang, JiYe Zhang, KaiFan Zhang
Department of Pharmacology, Key Laboratory of Environment and
Genes Related to Diseases, School of Medicine, Xi’an

Jiaotong University, Xi’an, Shanxi 710061

Aim: SIRT1 is a nicotinamide adenosine dinucleotide — dependent histone
deacetylase. SIRT1 plays a key role in the pathogenesis of cardiovascular diseases by regulating
the cell apoptosis of vascular endothelial cells, vascular smooth muscle cells and
cardiomyocyte. Recently, the contribution of vascular adventitial fibroblasts (VAFs) (to neoint-
ima formation and vascular remodeling has received considerable attention in cardiovascular disea-
ses. So our study was to investigate the relationship between Resveratrol and apoptosis of VAFs
via SIRT1. Methods: The VAFs derived from SD rats were cultured by the explanting meth-
od. The cells were treated with SIRT1 agonist resveratrol (20pmol/L) (or SIRT1 inhibitors nic-
otinamide (10 mmol/L) (and Sirtinol (15umol/L) (for 1 h and subsequently induced by 20ug/
L TNF—qfor 24 h. The cell apoptosis was analyzed by flow cytometry. The SIRT1 and forkhead
box O1 (FOXO1) (expressions treated with resveratrol, nicotinamide and Sirtinol were detec-
ted by Western blot. The SIRT1, FOXO1 and Bcl—2 expressions in VAFs induced by 20pg/L
TNF—a were detected by Western blot. The cell cycle of VAFs induced by 20pg/L. TNF—q was
also measured by flow cytometry. Results: There is a significant increase in the apoptosis rate of
VAFs induced by 20pg/LL TNF—qa compared with the control group, while resveratrol decreased
TNF—qg—induced apoptosis and nicotinamide and Sirtinol increased TNF— ¢—induced apoptosis
(P <€ 0.01) . Resveratrol upregulated SIRT1 expression and downregulated FOXO1 expression,
while nicotinamide and Sirtinol downregulated SIRT1 expression and upregulated FOXO1 expres-
sion. The FOXO1 expression was upregulated and SIRT1 and Bcl—2 expressions were downregu-
lated by 20pg/LL TNF—q in VAFs. The amount of GO /G1 stage cells decreased and the S stage
cells increased in 20pg/L. TNF — o group compared with control group (P < 0.01)
. Conclusions: Our results suggest that TNF—« can induce the apoptosis of VAFs and SIRT1
regulates the cell apoptosis of VAFs induced by TNF — q. The latest research indicates that
SIRTT1 regulates the cell apoptosis, cell cycle and vascular growth by FOXOI1 signal path-
way. Our study also suggests that Resveratrol may regulate TNF—g—induced cell apoptosis via

the SIRT1—FOXO1 pathway by regulating the expressions of FOXO1 and Bel—2 in VAFs.
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CGRP 1@ i #1fi| p38 MAPK /Noxd 8 g3t A AL f5 HUVEC BG4 4E H]

tRIEly Ui XM BB POF RHIR BRIRE ZIEF
P 25 ) 24 PRBIE ST i S KRE AL~ 11 g 4 T S ss. fiFfH 421001

HEy. MEREES 2 H A K (CGRP)Y A/t A b & (H. O, b A & ik 9 Bz 4 e
(HUVEC) HFEAJaT-sgm . DX P38 MAPK BEfR A1 NADPH %Akl (NOX4) Ay
YEH. LT CGRP Xt H O, 355 HUVEC 8458 A5 (0 3 V8 FH B oy FALM . Jrids: (RSN
32 HUVEC, SREm Hfa (MTT) Bigg CGRP/H, O, X 403458 (0500 s 0= 40 AR A%
Yuta F1 PT YL (B ILESA0 I E B FE T-15 % ;. WESTERN BLOT gt P38, #fRfk P38 MAPK LA
Je NOX4 FikfE ;s RT—PCR A1 QT —PCR A4 NOX4 EKik2B 4k, 458 AFWE HO,
(10~5000p M) FEA A A% HUVEC 3458 A48 3 152 i AR ; 10~1000pMH, O, 1E 6 /)N
AT LAS A0 B 5, (E RE A 7E 0 5 I R A9 A 78 241 B el 240 i 454 5 1) 90 ok 46 1 B SR 2 . i
R 5000 M H, O, FEAS R [RIERSRES0 Hi 40 AL A 386 8, A A 1=, H. O, 4bFE 24H i 1C;,
2y 500:M, Bl 1T0NM &% 100NMCGRP #7] L% S HUVEC %55, Hrf 100NMCGRP
feis S HUVEC #EA S #, %S935 HUVEC [H %] G1 8§, WESTERN BLOT &R
500pMH. O, fi£if F P38 MAPK ##£:# i fk. CGRP fE7F 30MIN N4l H.O, i% 1) P38
MAPK #fefb. 45ie: H.O, BERFZL IS P38 MAPK BfR{k, 7E 24H BT NOX4 % ik;
CGRP figb¥RAEMD ] P38 BERRILIEGE . REAE— & R2JE Wi NOX4 2 MRNA [3Rik, Xnf
REAE CGRP R4 8 Akt 07 N B2 4B ALl =2 — o

it PR TR BN R e B A R
ARTEGH R
HRBER R 222 B 2 B R FEIR 400016

FIAY . WAk i FHRETE R U2 &R B T S AR, J5ik: SRR S91E 3 ik ke P
BRI 7%, #E ST R R AR B T (/R 0B AL . Morris /K 2K B/ RGN K B4 0] 2% 2]
iCIZRESs . HE Qe@ MR R LU BE A bl . RUBGRE S 55 B T S E IR K R JZ 4
JRE TS, AR NERAL R T HOR S ) A EAZRE T W AR B R AT B
RAZEAE AR . REEZHA TGRS T8 M. B, W, Braokalik-r. RIZHA
GRETEN SR (pg/e) Bfm. sk, M2 400 15 SREMIKCEHIE. REEZ
B B B WL BROOSERIKPIUR BB B0 A > A PR T O B S 2 A
hEEE T B B W B SR ORE A LV R, (H)E 4 E R e TR A %
FIRREATE . BFES71E /R I8t fe . 59 30 min B FEVEIG N, 265 7 d iKW BB TRz,
16 I/RJGE 2 h RESEZER . 26 48 hikBRig; Bk 77e /RIS 48 h RN, 5% 15 d
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K SRR /R JEE 7 d A BE VRN, IF B v MR M, £ 1/RJGH 15 d
ThEA A BFEE (BBRARRERE 7—15d W BT, b THREESRCRRERID . Fral
SE (968 B AR PRI T AR 30 d R RE, (HA IR e TR TR, Axfimidh i FE TE 4R B R
AL SR R o 7 RN N 1= I 1 NI 2 ) o =11 <90 =02 R < N T P = R U S (R SE (& N
L3 Afs BRE TN BTPARAR 1. 4 1% B T2 BRTARAERN 1. 745 e 28 RFARAN
L9Ah: BFR T2 BT RAR 3. 8 45, BT mlR Y B > > >k > 458 BhEss
AR R A B PR T E R ] R ECR R Z SR T8k B . . BERO S I R R .,
HI @ pOpLRIATERE . W 2 — P RABEIE .

Braf 2L S PR IR 73 1 25 HE AR S
AR
Hh ] B 2 e B A P R B 2 e 2 O 5 e
RIRLGYITEEYI RS D RE K EA g Jbat 100050

R MUAE R IR AE b SO s GO VR ZE WO IR ST B B AR D R, R U B PR
RARY TGN o FraS AT LR IR LG 259 A BIF s FE s ) 245 50 Atk R R FHATT 8 ) B R

ABIFER A Z BRI T BEHE T KR W Hr a5 f 2 B AL & ) WS070117 4 i IS 1 FH BIL
HHEAT R GARTT . VB R 5L G008 MR 25 W) 2544 28 B Rl R B 25 A AL & 4 o 108, D R
YT AR BT

LA H L PG R 100 B IO ERCBORIESS . 7EmiG s, &b iU apoE /N
fY LA 2 0 S NS T . B A R R A ) WS070117 fE W I [ 10K g I I AE <6 2 b B i
KRR (TO . HWh=H (TG) AL EAREAMERERE (LDL—C) K-,

TR AN EL G 05 B A5 R 24 7R WS070117 3% s W IFIEAR W A8 . o 70 BB A 4R
S I W) e B2 A B AN R I8 A1 ot A RV o P i B i, T LA 94 0 3% 0 Ak
NIRPE/ NS T W) BTAN AR TSR O LA PR AP B/

WS070117 BEM I Bcse 1E A R DRI I7 apoE ™ /N AR ACIHZE AL, SR IFFAE L aff A5 BE
HR AR L A ORI S R OR AR RE AL RE BRI . ARSMITFE A SRR W] WS070117 X 4 Bl A th ZEA W BR 1
. HREE MG IR LDL S fbid 2.

VRS FH Rl e A R e i BRI 5 e W WSO70117 3 A P 22 i g 7K e AR P Ak A A%
7 M1, MU RTE— P0G [ A G % BERE M RN A ) B IR T AR WA Hh AR Sh . M IR
JETEST 45 25 40me/ ke RE .25 A i iR ILAE 48 B4t Bl 9% TC F0 LDL—C. iy H ARAR [R]50) i M1 R
W AR, ARG R N] M1 & WS070117 BE AR A AYTE A1) .

Oy LEY A AR ZE R R W] M1 XL S8 F M i 25 0V L AT (HMG — CoA i Jii g .
PPARa/y. LDL 32k, FAS) RWWHIER M, 7050 g 1R B M1 RELLGK . i L A U AT
HAEMS AMP BOG I E A EEE (AMPK) 50 v WA EEAS G S5 A SR 4 R 5K
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T B A R ERREH G AMPK 3G 77— P Anic BR300 s+, 4 fnzh
YIKFIESE M1 J WS070117 i AMPK, SR H HPLC—MS/MS $R % 3 M1 i A4 J AT A AR
BERR AL MP, £ 12h § MP ACPRRZETH S, 54525 R 4N AMPK (&P 2 IEAHG,
TR ML Je WS070117 3% AMPK 56 FE AN Qn 20 i K 7 S AR 3 .

WS070117 wJ BH & 0 7 AR 175 5 0 HepG2 ARG B A, LA R v B A P Ty =04 i 4
Mih AMPK @R 3eik, MHI i Cmtang A RIULE (ACC &M, iR R BEAH =5 A &
ZBH. AMPK $ 34013 Compound C 5% siRNA T4 AMPKy W LA 6] FiRVEH . R HE
RO . SRS ) 2 4 AR T BRE 52 WS070117 78 41 i /K - 31 AMPK 5 5 F 3 47 oo 14
LKB—1., CaMKK A4iffi AMP. ATP WfETE¢, Lik&5HRFE WS070117 i o H 3 EH
AN AMPK 3T, fEdE (G FiErFoom s . N & FE R s E .

PR EAL A WS070117 3@ iE AMPK {5538 % & FE R s /E . Hob A A VE 7
PO Sk AE A & A R I T B A

FrESAEI P LR &) S H AMPK 231 [al A B A FH R0 A5 b
H ] R 2 o g U P R 2 B 24 T O 5 i
RIRLGYIEEYI S DR KBRS Jbat 100050

AMP BOE I E AFEE (AMPK) 303l 7510 H w20 58 I8 e 85 PR 9 55 80 1 5 s 1) [ B
Y
AT G DN 532 1T AT B 25 A 2 B il g A A4 WS070117 5888 1 AMPK (48 B4R
=R, R E PR AMPK 36 PR 7 e— P dric 8K, 947 dii A sh 4k
SEIESE WS070117 34 AMPK 3§

G FRHESERERY] WS070117 RELABIK . i A B AH BAE S5 AMPK 875 14 v 75 B 4%
Shhr, ARIRTE E ISR A4S AR S T R A, 2R AR B LR S50 N Bl ) 2 AR i B
WS070117 5 AMPKYy W45 G Pt 25 G P A 85, ST A 25 0 50 oM 21,

(] — o 1 S 5 AR 2540 1 B2 6 B WS070117 455 1T LIT |2 AMPKy W73 — 90 2544 Fl = 2
SERUUE o MRES R 13,500, ARINARM G KA AR . g R % S 50 WON o T A
WL VLR WS070117 EERS IR . ZBESEAIRIS LA S AMPKy WA MHEAEM .

R ZE S AIES WS070117 R 8 AMPK /N> F i sh A $2 8 AiEdE . A IH WS070117
g AMPK 53 —F4E AL B AL S 048R 3
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BHbA4 WS070117 & ifn BEHE &5 K AH 5 AE R
TR R
Hp ] B 22 B2 BE A R BRI S 22 e 25 W it 5% e
TR Y R ST RE R K H A 9080 dbat 100050

27, 37, 57 —tri—O—acetyl —N6— (3—hydroxylaniline) (adenosine (WS010117) 23
B AR R A . T DLSGE S IR RRNHA S 0 mG 6 2 sh W) (Bl KRR 5
MR BT ZEEL . B0 RE I I SR G 1 20 208 1 HE B . R & i g 1 T2 175 < 240 PR i 7 722 A A 70
FEAR . WS070117 3 13 410 il i 0 R DA Sk £ AN AR HE R D AR S A . SR A AN B A8 0k, W 4 M
P L T AT 3 = 7 i . A SRR AR A A 9T SR W] WS070117 {2 AN M i A A, BRI
AMMENIE T i, S A AT e A A . 25 A TS AT, AMP B0 I 2R
FImE (AMPK) 7T gE/Z WS070117 fEHIHE 22—

WS070117 #47% HepG2 4Py AMPK 35, 215 AMPK 8§ iR 1k K, 52550 i At )4
P, WS070117 il 3G AMPK, #4] H R g5 7 £ Bt CoA RILREE (ACC) 3k, WS070117
PR BRI A PE AN i o AMPK BB kK F. 5 45 U 40 e AMPK B R 1k 7 i — 3. #2208
WS070117 B Ag A S8 s AMPK 3G HEAHC .,

XF AMPK | A gt K 0. WS070117 RERSTE 4> T 7K Fis AMPK 1% PE; ASEE0 20
iy AMP/ATP t{A; Hela 4000 5 KR G LKB— 1, WS070117 454k A& i 1% 40 i b i)
AMPK, Hix—VERA# CaMKK #Pl50 prfir . FiRZ5 R 4E7m WS070117 s AMPK A
HEWEE T PR R R, WS070117 5 AMPKy W3k | AMP S48 45 4 s BA 4w
SEAIEE . I A R RN R T S IR BORIESE WS070117 5 AMPKYy W A7 7E H %M 1
VER, JEEA PO ZE A M a b, RS e R | IR IR 2 55 50 2 A AE R A AT A A
R4 AMPKy 5353 siRNA T4, WS070117 Akt 4uiay AMPK 3, %t 4 i jg i
i S AL TR o DA Sk A5 B ) S it T 2

i LTk, VRS AMPK #ahii ., WS070117 sl 5 AMPKy W& B HAH EAEH
BRI AMPK, #0] F i1 ACC 31k, Sest HE T Bs B aL/E . WS070117 mT Rk
S MBTEMI A H AL B E ML M AS 254, A5 E—25 T R MM A

NUEU: 200 JH 237 35 K 140 O A B
Y S I PO ST
=R AT HE 443002
BEE X S R LA SR AT R A . ORI B R W) R TR A 25 kA T 20 53697
U AR T AR A B B R 2 B A W ok 1 ME T RE A N R IR A RE . AR MR 5
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JIK (CPP) JZ—2RRE 5 A0 M R A / sl I ) S IR RE 5 | S P4t A S L AR L 2 44 R
RIAFHEALNE (B . A —Rh a5 AR R 25 A, IR Z 2, 5 TAURSFIE 210 mi vk
TR, (HRZA5H CPPs FIRACRIF AR, Brg AR, Feil 2 NJEE CPPs il i
FITREZ . B4 CPPs IR HaR 25 80R . L tE M VSl 4Rk IRAT7E CPP JT & K&
R AT T — 2295, IR R AL CPP A4 F, CPP A0 ) S 22 sk, CPP A
09 DNA FQeR . LRSI A BT A BE CPP 45, Xt CPP AR A TR g #3472
25 A IR T SRR M2 T A

it T RNEES R A P SEN
HKIERG
TR AR A B R Y2 DI TS TR 2y B B T s b RT 100850

Wy A5G S 2 )56 R S X T AR R B2 — A2 T k. SR AR
SRR BE T AR B K e, B AT, SRR AR B I — AL A, (AT
TN T e 2 i) — PR SE AR B SR D7 30 RS oL T i B Jm k2 — . #R R,
FAR B R AT B0 A LA R/NKSF o ANTRIRZNKSP BRI B A A 24 8z 3h FIA B
VERIRLHE . R 1E/ NS0T 1932 3h B oA BAE T Z O R p BB 2 A2 A AR S rg# Bkl
LA IR I 1 A o0 2R SR 2R IR AR SC AR W AV TR R A S Rk A i R
AOERARIRAE . X T IX SEA5 REAT 0, A5 IR IR TR B 22 R BOR S A= i Bl B 3R A% . 78
BEZ R, WY ER AT 4 RUBE B R/ B AR SRR B0 O s A WA 0 = Ak F . {HIX =
M N = 2N 7)) N NS AR i) AL NP S5 e S o N 1 N O < O YA o B 71 2 1
5 REH) B AU, P A AR 1 A BE AL T A EAL A T P B I 0 RIS 155 . X LB 44 R
RN AN T R—YREIFRIT . e S 7 R B & Z [F 2 iR e . A REX B IR R A P
Ao P, ARYBUOCNG HIRER B C R IX — R, AT L F (PR HY) —Hhe
AR N X HLBA KX X — ) AT IR A B 7047 s B S 4 sk 1 R/ IR P 5 T g
B

BEHE AORBR 2GR B AR K, Wy o 4 RUBE 3 BUAE T U ST R 1 2 EORE 7 i R
HARF DI BB . TR RS2 2R aT gk 2 RN 2 (B Do XN ER R (1) s
Ky FRAFBSMARERDCTSF R R T, AS 5 FY A4 . AR RE R A %
IRMIAAAE, BoA ATE RS BN s (2) JEARGEMPRL T O 2 Al 2 ) Jo ) e B A 235 4 B 47
T EEQES L AT BT R KR T AR ST B T AR B R ACRL T SR T ] A
BAEHR A DURE . R RRAE R 105 ~10 Pm; () fbsghi s NORFFY AL AR B
R/MKLT . FEASEE T T SOROR T AR AR R ) 32 2O e AR AR,
ERJE 1077 ~10 "ms (D) GORKL T N ERFFYI TG AW P i dee /IR 1 2B AR 8
FIRHERZTRF VIR T 3 TOHLGKRL T Fh 2R FIBC AR 2, SIE A KL 1 [ AR LA T 0 2 52
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SESFIAEARH . GO ARFIEUE Y 10 ° ~10 °m; (5) EWKL T ZWRL T R RFFH i A
A S /R ERALIER A AR U Y)  Sh W) B SRS R A A R JCHILI R R
TGSl A AR HAT M R IR, & R BLAR S A3 9 HAT S A D RE 0 25 R 10 25 WL
R BRE R 10 °~10°m; (6) RAKLT: J2AE T # izt &R R, FETAA B R 6
/DRI 107 m. R m] DUREO & KR89 T ER Dy 103 m. 3t H ATRT AL sk T
e BRORL T TR SRR . SR Z A A E MR AR s AR T E AR
EE IS, R Z BURA A EAER], X L8 AR TS| A5 b AR S5 AR 1 (197 A 5
sERL TR B AR . R Z [ B SO S 20 A AR . X S8R BLAR T AR AN AT I
BB 05 FES 1~ KT 2y B AL S i 55 RORE T A T RE 1 ) S Lk v 7 B &2 2%
KL 18] AR B 7= AR A Rl A A B AR A R AR A A2 k75 B TR LS . KT~ B D BE T Bl ik
B R o2 A BT IA] R AR EL AT FH 7 A 4% T 2% AR BRI 9 A A AR, sk 82 din AT LAY 7 ]
I RSB E R  2206 Bl s AR T R AAORL T B D BE S 20 FH X T A1 i B ROk 1ok 1
FAMTH AR

M. MKEEIE

Inhibition of acid—sensing ion channels by amiloride protects
rat articular chondrocytes from acid—induced apoptosis through

mitochondrial —mediated pathway

Chao Rong, Feihu Chen, Sheng Jiang,
Wei Hu, Nian Wang, Fanrong Wu
College of Pharmacy, Anhui Medical University;
Key Laboratory of Natural Product Bioactivity of Anhui Province;
Three—level Laboratory of Scientific Research of Traditional Chinese
Medicine of State Administration of Traditional Chinese Medicine of

China“Pharmacology of Traditional Chinese Medicine” ; Hefei, Anhui 230032

Objective: Cartilage homeostasis is profoundly affected by local acidosis in the joints. The
diuretic amiloride has recently been proven neuroprotective in models of cerebral ischemia, a
property attributable to the drug’s inhibition of acid—sensing ion channels (ASICs) . However,
little known about its effect on the apoptosis induced by extracellular acid in articular chondro-
cytes. The present study aims to investigate whether amiloride could restrain the acid —induced
apoptosis of rat articular chondrocytes in vitro. Methods: Primary rat articular chondrocytes
were isolated, cultured and divided into five groups, Chondrocytes cultured in the pH7. 4 solu-

tion without amiloride were used as controls. The cells have been induced to apoptosis by expo-
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sure to extracellular solution (pH6.0), while simultaneously treated with various concentrations
of amiloride (50, 100, 200uM) . The apoptotic rate, mitochondrial function, the levels of ap-
optosis—related genes Bel— 2 family mRNA and the activity of caspase—3/9 in chondrocytes
were examined. Results: The results showed that amiloride could inhibit chondrocyte apoptosis
in a dose — dependent decline of apoptosis with ratio of 27.7%, 20.2% and 15.9%,
respectively. Furthermore, it could partly restore the levels of mitochondrial membrane potential
by regulation of Bel—2 family genes mRNA expression, and activity of caspase—3/9 in chondro-
cytes induced by extracellular acid. Conclusions: Our fndings demonstrated that amiloride could
protect acid—induced apoptosis in rat articular chondrocytes by increasing anti—apoptotic abili-

ty, down—regulation of proapoptotic factors, protecting mitochondrial function.

bEGE FAH S 20 DX 15 Ge b A B G 2 400w 4 ML i/

Mriz'  BRBOW®  ZMR' VERE® Jaques Magdalou®
PRI 2 R R BB R P BRI SRR B 2R B 2 e &R
Sk R B REE AR, 1 E SR L UMRT7561 WFFEAk

HEY: BTN S0 AR LT e E K K7 (bDFGE) Bl R S H4iEN R —1 %
IFEPIER (IL—1Ra) MI/EES EZREA KK —1 AGF—1 R AT LR (OA)
B AN X R A s . ik SRR AdhbFGE 5% 2 821 & 1) 3 21 B s A e i 2
BiFR N OA BB 40, 6 d J5r BRGNS 3% i b B iYL I 2k AR R M (GAG) &,
MTT ¥k K i S A M AR M 3 E A A3 50 S PR T, B 2R B e € % T 280 T G 28 2H P I B
MASEETR A AL, SR ER I A I 1 AR I, JE SR & B R AW —3 (MMP—3) K H A7 —1
(TIMP—1) Byik. RAHMIr 200 Tl wim b, 255, SEEMEYYE . aii Big
H IR 2555 OA X RRZIA LB 3 Es  (P<<0.05), bEGF s e ] (5B 4n i s g, 1
I 11 B RN EE 2R G (P<<0.05), 5 bFGF S Qi B4 IL—1Ra f1 (50 IGF
— 1 RS, AR AT A T3 (P<T0..05), HE— B8 T R B AR WA K
(P<C0.05), [y, i T MMP—3 ik, T TIMP—1 &k, 458 BREN 0
bFGF #6:4x N OA BCE A nl 2 E A0 s s, BB & . 5 IL—1Ra Ml IGF—1 4L 5
ALEFEDNRIER, SE— BRI & s[RI T 5650 ) R i

W B2 SRR 0F TL— 1.3 SRS FIC 24 40 M P2
R EA N S
F=RERRAH IR FER 400038

FUAY . W TL— 13 S Al T e ML RO/ . FSE W A TR B O R A 23 7 (BUD) %
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IL— 13 fEHM TR HALE] . Ty TL—13 IMARE SR E N0 R LF AE4n i, R FHWEms s vk . el
GUEETE . SRR W SE R A B EE SN . ELISA S0 Al 4n s 5. o« — LB A (a
—SMA) Fik Kol IL—6., FERRRI AN LR F (eotaxin) BY4E{L, WEE BUD HIFEHIEM IL
— 13 MfF S &AM mRNA 285047 BUD BI/E ML . 455 : A 20 ng/ml i IL—13 J5, MK
LR AR S 1L —6 B @3 hn (20£2) (pg/ml Fl (140£8) (pg/ml, 43 eotaxin B 3341
(64+25) (pg/ml fll (340+51) (pg/ml, 107, 1077, 107 %, 10 “mol/L BUD 4 IL—6 Fik/K
A IL—13 LA TR, 439k 5514, 42+5, 40+3, 32+ 6pg/ml g/ml, BUD 24 IL—6
mRNA Kk IL—13 PR D . A EIFW T eotaxin KP4 TIL—13 2 R FEAR, 43510
287459, 263457, 235459, 183472 pg/ml, IL—13 S 4EdfIZ215 o— SMA mRNA &
FEE R, AT e sy (1. 4740.20) £%. BUD Xt IL—13 5510 «— SMA mR-
NA J R RIBTTW W2, JEUR B A PR IL—13 fE s e 4e g sl s 9 e . IL—13 &
ZLE T JAK/STATG {55 B2 00E AT e 4, BUD g STATG BfRfk, diAs Efﬂr] STAT6
B iEE . mRNA #2802, BUD A IL—6 mRNA =45, {H{E# eotaxin mRNA
A2, Zhi: BUD X IL—13 JBUSET dE4n i i) /8 BA 2 5200 . BUD ] 1L—13 3556l
LA E R, BECRIEA B IL—6 Fl eotaxin MFEF . A FIF o3& <08 L T4tk (HXHF
1L — 13 {2 3F BT 4k 40 A Ak ok WURCET 4 200 B S H3 58 7 TR0 Ak £ T 5 )

BRI Y TRPM7 siRNA XFHF 2R 41 i &
HSC—T6 40 ot 5E 1) 52 M)

TRUERII A 2427 B KR 2 s PR 5048 S T i S R 8
EEPERGEHRTEA =g s Py s” [ 230032

HAY: A /T3 RNA (small interfering RNA, siRNA) R TRPM7 JE[H )Lk,
5T TRPM7 Xf K U R4 M 5= HSC—T6 AffLisfb . BE58 520

ks NTAREMH TRPM7 B ) siRNA F B, i A Lipofectamine™ 2000 %% Y 3]
HSC—T6 4uf . FPUF SRR (MTT) 5040 i s A ik s 3 2 i ARG 241 it J&] 3
ks RT—PCR KM T AR, o—SMA J& TRPM7 ) mRNA ik, 2558 F4 siRNA 511
HSC—T6 445 3% 2 @ 906, TR, o SMA & TRPM7 mRNA %3k 53 R, 458
I RNA g i il TRPM7 5 K AT DL 35 9 i) HSC—T6 48 iy 1% 4k S 3456, T TR-
PM7 BRI %) 2R3 1] BE 2 V7R I EF BTGB YT T %
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ASICla i FER RIS 98 R SRS 40 240 M A Fy 32 mieg

R BRR 29 & Wi RER
TRUERLR A2 2522 B KAIR G WG T B P g &
ERPEAGE R HEGRIT =R s Py e =" FIL 230032

H: M EARIE pcDNAS. 1/ASICla BrkL, FRAh T 48 (AA) KOG #CE 4
M1, 7 EREURES i 1a (Acid—sensing ion channel 1a, ASICla) & [RI7E 6T 405 40 M g
FARIEAL, W ASICla 3 FRIEX AA KBS PR MR Y 52, 4895 ASICla 7E AA R
FOCT BB ER]. Tk RITRG BGE S0 HoAR Y 1 B 9 FE K ASICla, I FHER I Xba
1 #1 BamH [ 47 XUAGY) . [m] I FH 3K P A il XU U) Sk peDNAS. 1, R PRI 7 W4 i $0 07 v
BRI KRIGAT R , PRE VRS $REUBURL, SF AT B 480 S SR 5 I e i 5]
SR AL R G Y A ST R A T 7. ASICL s FasBiAy, 40l A H RT—PCR fil Western
blot BRI AA K EECE 4 F ik R IR BRI A ML b ASICla mRNA FIEE H B RIB GO, O
LR BB ANR AL Ca®" NS L. e df i A2 vk Al AA KEOCTT B i 5 %
INZH AN 11 A e I i A PR A 5 AN (] EsF TR B FTAN [m] B A0 R A 7 T 400 L 355 i v LR I
ARFIKF-. 45 H: pcDNA3. 1/ASICla Jikr 4% Qe 4 M 5, 345 52 PH M o e 40 B, 3 3 X
ASICla mRNA K HEE AR RIA A, R G4 f5 4 mRNA FE A RN ERART BT M
HNRACSE P ZH AR Ca™ PRISHE AN, i FRGB 2 TN s R Rk 1 5 5B 2 A v 11 7
WD e T s Al (P<C0.05) 5 4 Eydvh LDH & & Bl A 48 K A A pH A BEAR I 3
hn 5ot F IR AN MAR T Rk A A B (P<<0. 0D, Z5it: AA RESCTHE e
1E ASICla (3R3k, Hid i HRKF- T Hilfit ASICla i 3RIK 5, #RCH 20 M XS M S0 % 25 i 3 Pk
AN AN L T B S, DA s LDH & iy kA28 4k, R W] ASICla 75 AA K
SO BB A0 ML A v e #EA TE HEAE HL 3X Oh ZE RGR M DG T 4% BB IR AL A 4 BIF 5 i AR 1Y
Jilal,

PRARTLAMACEE 60 22 W 2 R S £ ) PR AP 1 PRI
T ORRYE ki AN ST
VRN N BRI AL 7 BN A NP ER I BT
SR ERRE BRI B E B 550002

B SRITAMA RGEA R o 7 2 i i 4 Cacute lung injury, ALD HpgfEH, #—20
INPAMAZ 5 ALT R R R 7 AP, 5. 0 5RH Atrase A MR GEE#E K+ (cobra
venom factor, CVE) WFFAN[E) A (14 BEHTAMASE LR R BUAR N AMA . SR FHIR 24 (li-
popolysaccharide, LPS) KR ALTELRY, HrA s fil #MA R SZIG 2 70 A 20T 2 h 457 Atrase A
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FIFEHT 24 h 44T CVE, fE45 7 LPSJ5 1 hy 6 h, 12 h REARAS, 058 45 41 ML 385 AMATE 4 i fii 25
K, WESEMUBEYER (bronchoalveolar lavage fluid, BALF) JE4 L. EH &=,
TNF—qa il P— selectin & 1=, b3k 0 & fili 41 2020 2% rh i o S AL W i (myeloperoxidase,
MPO) i, WAL TR R kA . i Bl SCse 8 bs 9041, L iR AR IR B #hMA T+
Pl o6k LPS BOR B ALL f9/EHIFSZm . SR MACR R LA 7E ALL th Ve . 4558 . BAIZH 25
T LPS J5 M5 AMATE B TR, Rl T AN ALT g 38 el A . PR AR ST AMAER 1 3 5B W i R AIC
fliZH 4t MPO & i, BALF "h4IfaE. TNF—a fl P—selectin #i, AR08 I4121 5 5 0 Al
JRERAG7 . AEXT I E oK iR BALE rh 8 (& i i Cge it 22 o e i LU BRI R L AMA R 1
SLEH SR, R E R E R A i 25 5%, R CVF 284 LBREMA (C3 Ft C5—
CO AXAE ALT R A W W AR B, MR o I HIAMA R Atrase A MR WALT CVF, 45k
IVHRAMARE 2250852 LPS 330y abEif#iifh, CVFE FrfEHfY C3 F1 C5—C9 25 17 ALI (151
IR, Atrase A FTAE A REE AMASEAR o0 7 ALT S B AR b D473t 1 TH S22 1

The effect of acute and chronic allergen challenge in a

new mouse model of allergic asthma

Renping Liu', Aiming Meng'., Qi Hou
Institute of Materia Medica, Chinese Academy of Medical Sciences&.Peking
Union Medical College, Beijing 100050, China; llnstitute of Radiation
Medicine, Chinese Academy of Medical Sciences&.Peking Union Medical
College, Tianjin 300192, China

Background: Existing asthmatic murine models develop tolerance when repetitively exposed
to the same allergen. However, patients with asthma are chronically exposed to more than one
allergen. Because asthma is a complex multi—factorial disease, it is unlikely that an animal model
for asthma challenged by a single allergen really reflects all of the morphological and functional
features of the chronic human disease.

Objective: In this study, we have established a chronic asthma model that imitates well
some features of human allergic asthma long after the discontinuation of exposure to the combined
extract of dust mite, ragweed and Aspergillus species. This is compared with the asthmatic mod-
el with the acute challenge of OVA and with the chronic challenge of the combined
allergens. Methods: The crude extract of dust mite (5ug, D farinae), ragweed (50pug), and
Aspergillus species (5pg) (in alum were subcutaneously (100l behind the ear) (injected into
female BALB/c mice (18 g weight) (once per week for 2 weeks and then challenged intranasally
(15p] in saline) (twice a week for 8 weeks. As a control, we also designed an acute model with

subcutaneous (100pl behind the ear)  (injection of OVA allergen (60pg)  (in alum once per
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week for 2 weeks, then challenged intratracheally (100pg in 50l saline) (on days 28, 29, and
30. In the drug group, dexamethasone (1mg/kg weight) (was intraperitoneally administered
one hour before intratracheal challenges. Within three days after the last challenge, the inflam-
matory responses, morphologic changes, total serum IgE antibody, and the number of immune
cell in bronchoalveolar lavage fluid were then monitored. Result: We have demonstrated that the
chronic challenge of combined allergens could more effectively provoke the typical features of
chronic asthma than single allergen. In chronic asthma model, hematoxylin and eosin — stained
lung sections from chronically challenged animals with combined allergens showed a 6 —fold in-
crease of inflammatory region than the saline group. In acute asthma model, antigens showed a 5
—fold increase over OVA. Dexamethasone greatly reduced inflammatory region (nearly to the
level of the control group) . Toluidine blue solution stained lung sections showed a 5— fold in-
crease of toluidine blue - positive intraepithelial mast cells in the chronic asthmatic model group
and a 3—fold increase in the acute asthmatic model group. The periodic acid—Schiff stained lung
sections showed a 45— fold and 10 —fold increase in mucus production in the chronic and acute
asthmatic model groups respectively. Both combined allergens and OV A challenges caused a sig-
nificant increase of eosinophils in total bronchoalveolar lavage fluid. Neutrophils, lymphocytes,
monocytes were also elevated in the acute and chronic asthmatic models. All challenged animals
had increased levels of IgE in total serum, and dexamethasone greatly reduced it. Conclusions:
Sensitivity to the combined allergens leads to the establishment of chronic asthma model. The
chronic challenge of combined allergens exacerbated the level of inflammation, caused the peri-
bronchial accumulation of mast cells and goblet cell hyperplasia, and elevated the number of
white blood cells, eosinophils, neutrophils, lymphocytes, monocytes in total bronchoalveo lar
lavage fluid and the level of total IgE in serum. In comparison, OVA — challenges caused less
asthmatic symptoms. Immunosuppressive drug, dexamethasone, greatly reduced some features

of chronic asthma.

FREEEY) A SIRT1—FOXO03a 55121755 Beas—2b 48 1=

e &mER R
Hh ] B A 2 B O A 7 P o [ R 2 B 2 T S B BT 100085

Hi: EILEE, BEESMERZEMREs (COPD) & F S BT R I B Wi L . &
ML AT 7t B A 6 7 JE R G T BT 55 . WM R 8 COPD & iy EZ N &, Hk, At
RS H AR B BRI S A LR AN A T AR R, ORI LR, A
FEFPLALIRYY COPD B2t , 455 MTT 5280 & 3 50umol/L—200umol /L 1 7 4
BEEEYI N Beas— 2b 41 G 1 19 52w S 500 AR v . Hirp 150umol /1L vk B AT {6 440 i 76 g A
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81% 5 T4 SRS I 40 it J& 40 A d AR Ak, MBS T % B 150umol /L n i 40 i 4 TR ik
36 % v M%< Hochest33258 YLt UE S T 4 I -1 & 45 5 Westen Blot 1 % BH,
EXTREAIA L, 10umol/L.—50umol/ L 7 K e LE P g A [F) R B2 R AR 4 Mg 9 SIRT1 fy Rk, HE
FIEARAE . T 60umol/L—200umol/L & FE2H SIRT1 By KA A W5 50umol /L MR BF4HA i3 2%
s M 150umol/ L FARBELY YR 4L, Westen Blot | & FOXO3a Y1k K& IR HRZH 5 Ye 7z
HZBJCH w225, (AS5X A, Yegdlh omfkny FOXO3a M FREA TR . 458 &
THEEE Y RE TS 7 N SRS L i T, I H el B &id it SIRT1—FOXO3a i S B .

ARGEde s Pl B4 )@ 2 i Atrase B 4544 5 T REMT ST iE @

NG W TR R
SN P EB BRI TSR A S 550002

W B BRITIR BT 5 48 R L I 25 5 DI BE R 56 R A AW E R . F 5 R
Xif HR A3 g 7 4 J8 2 1 B AS AL 5 D RE A DT RIERL A I T XA SRl 2 Il LA DAL, e 43 Bl 3
AR AL 25 10278 TR 0 S8, A AN HL v e 0 1 TR R ARk B . AF9E ik il iR A
Baife, R HREA, W2 HPRE AR CHEE R, a3 Nk, A5 HARE 1) cDNA
LIPA), W H—REEIEA TP, X EPRE AR REE TR . PURMATERT . 0 il MRS Tk B R
SEMVEHT . XL PR A0 0V T DA BT MA A 3 2ot it B 4 1 VR FH EA TR . S5 58 o
LA E aifk, IR B3 e 45 B — A BlE 1 BB R R 1 Atrase B, HORE# 4 TR E A
49. 4kDa, N ¥r& 3R 51 % TNTPE QDRYL QDKKY IEFYV, i3t s, K8 T4
BRI IEH G FEFILE TR, Atrase B & Pli Bl # 4 B E A, M4 8% g
Pk KA REGIAE &k M E RS A . R R A REMER, fAfE—4 XXCD
JPA . e E e AR, I —A RGD J¥41], Atrase BJE T p— 41 H, it
$of T A G PO SR R A . Atrase B IR KRLTH4EE . azocasein Fl BAEE f#97% 1.
ANERUE BEVE ST Atrase B ol thBUER A K I, (A L #E7E PE . Atrase B BESN I AMA S
2kt R GE R, HALHI7ET Atrase B EY) T4MARY B 11 C6, Atrase B fEA 2Nl
AR . BEILREA T 00 /R AR, RE S R AMACES 51 AR A9 /N I P — selectin, i
BFEE A GP b/ a 28 /MR L s fi /MRS . @R R) Atrase B 815 SRIMNE IR N
Bz AR A AEA BRI P T, Atrase B B8 RS AMAN T 09 SOMEMiB 45, AT BH i R IG5
Bt itigl gl TNF—o, ICAM—1 fl MPO [ & &, J h PR NI AE At g 20 h i R4 . 458
IR EEhe e PIIAY 48 8 (i Atrase B HAG 2RI T HEEM M A Y2400 . X 2e3G MR Bh Tk —
AN PURIER R H AR R e IR BE e 35 b 2R W2 D AR R A S, T RMA S B i /R I rT R LA T
FE I 1S I
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HEHERCIS AMACTS S P9 B 200 M ORS B 07~ R 7
NS RV EEC sl
LB P EB BRI S AL E S 550002 R X PRSERE L 563000
CHOMAE N BB BRBESE T 5B 550002

HE: TE4RMKF EWFsEig£HE (lipopolysaccharide, LPS) 7% Il 7 #MA X P Kz 48 ft i 1R
FHRNSER 3 — 2D ERITIE R b UL 4 TSR e B N 8 R 5 | & AR AE AR T RIS A G IR
BiiR sk ms . 2t R SR b A 25 B A INME M 2%, Jrik: BFSE LPS 30 iyl #MA R /E 7
FORHE S, W LPS S #MAKT P Kz 4t 2% 2R B 23— R T B 52 me) . SR FH R MAR VS I 3 P 0
i RS NR 2 W ROE AMA 2 SR AR R 9 PE T, SR ELISA Kl Py 5z 48 MBS P — selectin,
E—selectin fil ICAM—1 #7281k, fh2e AR Caspase—3/7 I fLAE AL, SRB B4R LPS
TG AMAKT N Rz A KA . S5 5. LPS RRAS BTG MLTE AMAS, XA 28 BRI AR I A2 4 I 7%
e A R, XS PR BRI . LPS S I IE #MA RT3 5 P B 4 i I B R
Jit P—selectin, E—selectin #1 ICAM—1 FiAWHE 7, [E6HA 5% Caspase—3/7 i1k, 44
W LPS YRR T 035 #MA T S0 R0 45 10078 P9 B2 4R, 5 350N B 0 A 3 e SR B A DA B R
AEPHT . ARWFSEEER LPS W0 1035 AMATE 5 AE 19 5 30 RO v AT Be 4 T8 1 8 A €5 DL R A i
LPS 300 i35 #MA R AR I R IGTT E

CYPw— AL 17 HET0016 %} Cuprizone
7509/ BRI BB VR nd 52 i

EEG S B EE O OBBH/ANE i
KRR R AP 25 B 2 I 430071

HiY: Az P450 (Cytochrome P450, CYP) w FEAUHEE M HAC ™ H) 20 — 385 — — ik
PU4fe (20—hydroxyeicosatetraenoicacid, 20— HETE) 7E N ML A s AN i 7= 8 3 T R i &
TR . AT T CYPo— BAL G #7] HET0016 (N— hydroxy—N— (4—butyl—2—
methylphenol) (formamidine) ¥ cuprizone -5 H/N B BERSIE I 2, h £ K VEFELE 24
(IR A SRS T SC IR . ik B/NRBENL Yy 4 41, B4 12 H. BRIEW XS, Ha
FH/NEMRE 0. 2% cuprizone FFREL, HEENE L Hil&2 A MR, HET0016 . fIK7)
53] ip HETO0016 2.0 #1 0. 2mg/kgs 1E# X HRAL ip SFAFH 10 20 SRR T 0 s BB B4l
ip SRR 100 URBERR I I . BERAA—IR, HEARAWIE, KRG 12 h G bseshy, B
A . RGBT R 2E A . SR AL 24k 22 3 WL 55 il 1 I A4 5 A g B = el A . 1A
RS AN L T 4 B E A RF—9 (Matrix metalloproteinase—9, MMP—9) Gk, Z5%. OB
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B 0.2% cuprizone falkl 3, 4. 5 1 6 J&, AR XF R — U 1A B N B4 R R 27. 4%
26.8% . 26.0%0H1 24. 4%, HPHIRAFRA BEHS B B2 . 47/ BRUBEBEFS AR AL i) & i 2l s @5
REALT RZHAH L. HETO0016 w7, IR — PR E A S N 8k i 4 ;. @ HETO0016 . fik7 &
ZH AR rT WLBERS Bl s @SR EL, HETO0016 &, K5 H 4l MMP—9 Ji5: i 5 F
fik. Z51: HET0016 X2 & ik /NRAT BEGTFER . AL T Re 530 MMP—9 1A ¢,

A6 B X ARRG M 7 PR B COX —2 3R3A8 B i PR A 5200

FE FR PR Ei REv JUhE TITH
LRUER KA 24 B KRG PRI 5848 Sl S
ERPEAGE AR R RS “h g =" AL 230032

HEy: DRzt (HDND XK RAEPDRS MR DT F (NAFLD)  (COX—2 ik K& i 52
W, Jrvk. EEFLANE SR BARRETEAS DT AT (NAFLD)  (BERY, BEHLS> M IE F %t a4, A5
4. R (80, 160, 320 mg/kg) 4. ZEARKE A (10 mg/kg) FPLPEHA (60 mg/kg) .
K P LA 22 ek RO I i B E EE (TO) . Hh =8 (TG /KRR P-4 HDN X K R
NAFLD BEIFAER s SR R S el i v 0 i 3 v COX—2 44k =9 6 — T — R 51 IR & F,
(6—Keto—PGF,,) FlifeZE B2 (TXB2) B&&44k; RT—PCR &AM ZH COX—2 F
IL—8 mRNA fy3Rik. 2558 HDN fedcs A pafs 2t . B R AR B NAFLD Ififis TC. TG
KEFT COX—2 {4k =) 6 —Keto—PGF,, . TXB2 & &, i COX—2 fl IL—8 mRNA [
ik, #4518 HDN XK R NAFLD A —@&iaIr /B, HALHI T e 5 HAD R 210 COX—2 Byl
Kd A %

M1 suppresses airway inflammation in a mouse model of asthma

Lingling Xuan, Qi Hou
Department of Pharmacology, Institute of Materia Medica,
Chinese Academy of Medical Sciences, Beijing, China.

Objective; To investigate the efficacy of M1 for the treatment of bronchial asthma in ovalbu-
min (OVA) —induced asthmatic BALB/c mouse model. Methods: BALB/c mice were divided
into four groups: Control group: mice were treated with saline; Model group: mice were sensi-
tized and challenged with OVA; M1 group: mice were sensitized and challenged with OVA as
the model group and were treated with 0. 05 mM/kg M1; Dexamethasone group: mice were sen-
sitized and challenged as above and were given 1mg/kg Dexamethasone. Animals were sacri? ced
24h after the last challenge. The infiltration of cells, cytokine production, immunoglobulin E

(IgE) (and ceramide levels in bronchoalveolar lavage and lung tissues were examined.
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Results: In bronchoalveolar lavage (BAL) (fluid, the M1—treated mice had significantly
lower total leukocyte counts than those of the model group, with a mean of 4. 05X 106 cells/ml
in comparison with 5. 16 X106 cells/ml in the model group (P<C0.05), and lower eosinophil and
differential lymphocyte counts. The mean IgE level in the M1 group was 197. 2416. 3ug/ml and
230. 6119. 5pug/ml for the model group. M1 treatment reduced IL (interleukin) —4, IL—5 and
IL—17 levels (by 50%, 45% and 60% respectively) (in BAL fluid. In addition, pretreatment
with M1 also showed strong suppression of ceramide expression in lung tissues with the concen-
tration decreasing from 54. 746. 8 ng/ml to 39. 2+4. 3 ng/ml (p<C0.01) . The effectiveness of
M1 was similar to that of Dexamethasone, which was used as a positive control. These results
support the utility of M1 as a protective agent against asthma. Conclusion: M1 displayed anti—
inflammatory and anti—allergic effects in a mouse asthma model and may possess new therapeutic

potential for the treatment of allergic bronchial asthma.

VR AR B X S B R PR A R BB AL i E 5

PAE (S Sy /N
HAERR FERER AN E MR B E W E A% Jbst 100053

HAg: @2l 3 5 % s A #8 RK (experimental autoimmune encephalomyelitis,
EAE) KRR, WA LURIERE, JFiE— P05 256 U8 /M2 £ B (Epimedium
Flavone, EF) XAV HIRAE A T F S HAEFPLE . ik SRR A BE 50 K & P e
£ Lewis KEUHEN. EAE S8, R WIS YRS AT 24281k i HE 3% 68 0052 il FiE
BER MR . A ETE AEAS A LFD Yy 0 B i i A0 Ab s F - b ol 5 00 45 45 A e 7o
kAR L IEH LR EF X LR EAR T HEH &AL . 455 (1) EAE BIRIK AR B8 TR
P2 D RER P VF 0 1 8 R 25 2 28 A ] LR i S o A R i A P A MO IR 5 A K T AR
e MJZPAE. (2) EF #E G4 T E LTS K. BEER, (3) EF g h it s 240
RIS . Rk AEBE M 28 R TR, 4518, EF 68 B FRIL EAE R RAT N2,
Ut EAE K BURR AT HE R PE B RESS A2 10, WU S s it B G IRAER, Bk fE
FHAR AT 38 2ok 400 1) RS SR S, o 18 58 i 285 7 PR () R R TT S B

PR B R 7 B0 8 3 307 S 0 O U 2T 4L 14 52 1

EWm FR O A T
TRIERIR A2 A0 RIRZGYIIEPERT S8 P L =
ERXPEAE TR =R “hAHMLR="  JE 230032

Hy: WEENBMAE (ERS) 7ZEMSERE R (BLM) 75 04 K BUI £ 4E AL i it 72 b i 5%
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M. D5k B 48 JUMEME Wistar KERBEAL/SIER 41 (C4D) MR (B4, &4l 24 H. C
HAE—WERE BLM (5mg/Kg), B 4IMIEE% & 0. 9% Ak, SR, Mdshyy
TGS 7 K. 55 14 RFNE 28 KAy BIRAHLALIE 8 X, KA St 8 Tl i, RH
IIAKE — e ta (HE 4f8) . Masson =YL A A R udnic (TUNEL) 2k WLE il 41 40
P MANMIE T 00 . FEVP AR . R RT—PCR, Western blot A&l £H 21 v P4 Jiit 4 b
BMWEN . WA ERA 78 (GRP78/Bip) . #5HF GADDI53/CHOP [Rik &k, 4554.
HE &6 Ml Masson Y0 R 38 Z WA S T KR4k, TUNEL 3 & B S5 1E% 41 e
B, BRAIHANMIR T R, HBERFRIAE R M £, 28 REJIL R . RT—PCR, Western blot
WoRSIER AL, BRI H GRP78 F ik RERT 8 ZEH Sk 55, 107 CHOP &k M B s [i] 42 4
MW . 4518 WEORERIA TR BUZF dEfbad # b, oo R 3 S S R i ek & E T
Ak, RN AT BES S T SRR 215 S R RS 4 fb i 72

MeCP2 7E R BT A4tk B ih 4 RASALL Sk i rE FIBLEI 5T

PERE R BN TARE FEGE BN K& B BMESC
LRUERII 72427 B K IR 25 )i PRI 5048 P o i S 8
ERPEAE AP EG =R S “hA4MLR="  JE 230032

H: SR BUFLF 4RI nd B b 4k CpG 4568 H 2 (MeCP2) By R IAIKF-2 4k J
HXF RASALL ik IRFEAERIPLRIOISE . k. s FE N ES CCL Mg K BRUFEF 4e b isin, [
it FH PDGE —BB10ng/ml JICR BT ER A R (HSC—T6) RSN 4efbiinl, iz H
HE Juft | Massion = @Y AR LR 4L 2B Ak o 2l 2L A3 AR IF A2 MeCP2 Fll o —F-
EIIEIER («a—SMA) By&Kik; IR MeCP2 A /N4 RNA BERf 5%« HSC—T6; 43
iz F RT — PCR il o —SMA, T B H (collagen [ ). Ras— GTP B yG FEHR A 1
(RASAL1) f MeCP2 1) mRNA Fik/KF; Western blot I MeCP2, o—SMA, RASALL
HAMFRIBAKF, LM Ras/MAPK i #% T iEsE I p—ERK1L/2, ERK1/2 AR IL, 4558 1
K RUITFLF Ak A4 P RSB o MeCP2, o—SMA.,  collagen | 75K BRUFET 4k A0 A5 700 21 155 25 3K
(p<<0.0D), 1M RASALL TEMFAF b B rp LR IA  (p<<0. 05), BEITHE Y siIRNA—MeCP2 175
Uik MeCP2 41fiE LiH RASALL ik, 55X A B ES (p<<0.0D, FiH KR
IFFAEALAR RSP IE B, p—ERK1/2 SRR W FHE (p<<0.05), 5 RASALIL 3Rk
EHRAC, KW MeCP2 n]fil#5 RASALL 1)1k, #iliZm Ras/MAPK i g iYy ERK1/2 &
HIWFREA L, SRR IE . 458 REUFE 4L IE i G5 MeCP2 2 H 9 =
FIEA, [FET MeCP2 % RASALL Y335 0 M 8 ¥ 0 B2 I 4F 4 AR bl 2 — .
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W SEMIENS TGE—B 24k I sl M DTS

sk ThRERR ABEE Gdh e kB PRBOE
T BB Be s BT T bRt 100050

FeAb A KRINT—B1 (TGF—BD) R HAZ ARk 5 B IR AL ) RAEA BB LR H
O TGF—RZAIK Il (TGF—RRID) 78 TGF—B1 {5 Sl h A #EE A H ELZMER, Bl
Wi AL TGF—B 3244 1. dkmukmib MiiFfE5EH . SECOFIEL4fe. msemte— M HEA
W hREA e e BRIk, Wtk . ERPLEE 0 — N e . A5 e 1
PE— BRI iR 7 i e DI RE A R HIPLEE, i BN E A SR, Rikmaife 7 TGF
—BRIEH. BB EAAES N TGF—pRIG. KM Western— blot HiAR 544
R R IILEAL ) TGEF —BR [ 3 F AA BEEE . ASMEI B 7~ i sEMIE rT 4 ] TGF —BR
Il A ShBERR AR . A PN S 56 o Uk Al e M0 T ) TGEF — BRI Bl F Ui Smad2/3 8 HBERR
. RNFIPRSN SR S5 R IR, i SCml e v] REdd i 4 ) TGF —BR [ M R il 28 11 m B AL
NI i) sl g ¥ 2T AE AL I E 7

FANANR 2 H FHRXPE—2, 4— 55K (TDD
JITEOR BRI S R B8 2528025

JA%EEE  skiEhy kI PR
i B B Be AU st b AN PR e Be 28 IS BT Jbst 100050

R B R R R R AT S R B AR S S N . B LSRR, WM S KRR S
RO K E B SR . AR IR — 2, 4— RGN (TDD AL, Tisss
8d JFUf. FEHLAZE 2 k. BE42 14d, thIL—2 5 FEAZhm . K58 445 25 0473 5 4000
TU/kg/ KA 1000 TU/kg/K . FERI LT 2R A FRER K o LASRIRAE AR FIAAAE Oy 32 22 Mg 48
brs SR T SEERAs 7d, 9d R 15d SAENLEIRS . HEIRERTIE, L1000 TDT MBS s ik . 0
¢ 30min WHYAT N2 B B0 . 6 15d 2R 2545 A - BOR Bl 50 36 58 P I g LIS A . 45
RUIE T AT rhIL—2 XF SD R BAARE TSI B . AR50 nl 6l g R AR (P<<0.05),
FR AT N R BFEAL (P<<0. 05) . 15 R 23T R WIm M T 457 rhIL—2 X SD KA
BHCE S RAERAT — 2 G P o 9 BHLAS SR I s e ) G 0 PR TS O 8 1 40 M 9 1
BRETERA ., ARLEOTFEIRUEY] &S T 4525 rhlL— 2 X R UL P S R —E J7
R PEHIFE R rhIL—2 A& B S i d mIAE
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Protective effects of total triterpenoids of Prunella Vulgaris L.

(TTP) C(against carbon tetrachloride—induced acute liver injury in rats

Shengpeng Zhang, Jun Li, Cheng Hang, Jiali Xie, Yong He
College of Pharmacy, Anhui Medical University;

Key Laboratory of Natural Product Bioactivity of Anhui Province;
Three—level Laboratory of Scientific Research of Traditional Chinese Medicine
of State Administration of Traditional Chinese Medicine of People’s
Republic of China“Pharmacology of Traditional Chinese Medicine”,
Hefei, Anhui 230032, China

OBJECTIVE: To investigate the hepatoprotective effect of total triterpenoids of Prunella
vulgaris L. (TTP) (on rats. METHODS. Sixty rats were randomly divided into six groups as
follows: control group, CCl4 group, TTP (62.5, 125 and 250 mg/kg) (groups and bifendate
(100 mg/kg) (group. Rat acute liver injury model was induced by peritoneal injection of 50%
CCl4 (2ml/kg, dissolved in corn oil) . Rats in therapeutic groups were pretreated with TTP or
bifendate six days before CCl4 was given. Sixteen hours following CCl4 injection, the rats were
bled and the blood was collected. Serum levels of alanine aminotransferase (ALT) (and aspartate
aminotransferase (AST), hepatic malondialdehyde (MDA) (content and superoxide dismutase
(SOD) (activities in different groups were investigated. In addition, histopathologic changes of
the liver were detected with hematoxylin—eosin (HE) . CYP2EI protein and mRNA expressions
in liver tissue were evaluated by Western blotting, immunohistochemical staining and tran-
scriptase— polymerase chain reaction, respectively. Results: TTP effectively reduced the CCl4
—induced elevated serum ALT, AST levels, hepatic MDA content, and restored hepatic SOD
activities in acute liver injury rats. Furthermore, TTP restored CYP2E] expression at both pro-
tein and mRNA levels in a dose—dependent manner. CONCLUSION: These results indicate that
TTP had protective and therapeutic effect on rat liver injury, which might be associated with its

antioxidant properties and inhibition of CYP2E]1 activation.

TRPM7 Xf TRAIL 7 T (19 K BRUTF AR AN 06 72 1) =2 i

X2 ZER L AR
LRUERI R A2 24 B IR B PRI 5848 S T il SR
ERPERAGE R R =R s “h g ="  JAL 230032

H . WEEBEN 2R A 7 (TRPM7) 7R KRBT EIRME R HSC—T6 ik, FitH
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o BiEg SR BE R A A T-He R (TNF—related apoptosis inducing ligand) TRAIL iS4 HSC—
T6 JT-5Em . Jrik: BRI HSC—T6 4R, iz HARR M By i i BT ) 2 — 2 %
FIEHRR (2—aminocthoxydiphenyl borate, 2—APB) (HIELE T (GA*") PHWIE Fi#EiE, WL
ZIRIE S TR OC R . O EU A, MRS BT ORTR], S IER A, TRAIL 4, 2—
APB#., Gd* 4. TRAIL Bt4& 2—APB, TRAIL B4 Gd* 4. RT—PCR K LL_E4%4H TR-
PM7, Caspase—3. a— SMA Fl— B ig 5 i F ik ; Western blotting 2304 TRPM7 FHT-8& H
Caspase—3 FKiLZBAL; WA ANMEARKG I A LHANML I 1258 HATED & Caspase— 3 ARG M. 45
. RT—PCR #1 Western blotting #J#;|2] TRPM7 7 HSC—T6 3%k, 100umol/L. 2— APB
F150 umol/L Gd*" fig i Z il TRPM7 (i ik, W T30 61. 9300 Fl 57. 1300, 1ASM 4G T
TRAIL %55 HSC—T6 #1-, FWI T %A 25. 23% ., 158 TRAIL B4 2— APB 5% Gd3+fERA
DA H TRAIL SR 40008 1=, JHT-3450 5k 73. 36 0 F1 70. 40% . 45i: iz AR L E
3 BRI BT TRPM7 fyeik, ] &g & 4 m i TRAIL 75 509 K BUF 2R 41 i & HSC—T6
AT,

HIV—1 Nef expressed in THP—1 expand Treg cells of PBMC in vitro

Xiaolin Qi, Gongze Wang, Jigin Nie, Chaoqi Liu
Institute of Molecular Biology of Three Gorges University,
Yichang 443002, Hubei Province, P.R. China

CD4+CD25+ regulatory T cells (Tregs) (represent a unique T— cell lineage that is en-
dowed with the ability to actively suppress immune responses. In human immunodeficiency virus
—1 (HIV—1) (infection, Treg cells appear to play opposing roles, contingent on disease
stage. Both animal and human studies demonstrate that Tregs numbers are elevated in the acute
stage of virus infection and could dampen the virus— specific adaptive T —cell response, which
may promote viral chronic infection. Tregs now act as a marker of severity of HIV infection and a
potential prognostic marker of disease progression. HIV — 1 nef is one of the early regulatory
genes which plays an important role in viral replication and pathogenesis. In order to investigate
the interaction of HIV—1 Nef and Treg cell regulation, we established HIV—1 Nef stable ex-
pressed cell strain in THP—1 cells (THP—1—Nef) . PBMC cells were prepared and co— cul-
tured with THP—1—Nef cells. And lymphocyte proliferation and CD25+foxp3+ cells were de-
tected by Flow cytometry. The results showed that HIV—1 Nef protein was a useful and potent
factor to increasing Tregs numbers and inhibiting lymphocyte proliferation in vitro. Our results

suggest new strategies for therapeutic and preventive interventions of HIV infection.
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FRE P B AN R L g R Ao 2 2 1 it 1) 41 1 P

EIE XIZOM FNER ST

Hh i B oAb e b R P A EE R RS2 25 5 T st 100050

TATPERE  TRIPRUER . 2 PR B B 5 | 1 — ™ o £ T N ISl B ) 2 I A A i
FEAEXT RGN L AR N fEFAR A, s, HAl. IR EHFIRIT & R A ki,
PR A, — R G W GERE (Amantadine) FI4:RIZ%¢ (Rimantadine), HAEH]
BLT e H Y 3 2% B I M2 B8 13 1 A B Lk B 15 e DT BB i B 2 AT B
M2 B30 1A 8 A AT T B R ia T H AL B T R B R, X G AT
R, IF HA—ERIVER B At 25 2k K PaBOR s o5 — R RFLIAKR T (Zanamivir) F
WEBE (Oseltamivir) , HCAE R0 5 2 3000 2 1 20 B R (neuraminidase) . BEFR M 28 4
FREEAD IR . FIRPIA 25X AL RIS TR SR ITAE R AT AR A — 2L R AR H
JFEAERUBYE A o BRI 25 8k, T EL A AR B B, DR 3 RO 28 B et 28 IR D R R AR A
VI Eny.

FZEPEE (3, 5, 47— =R LK, resveratrol) I EMNILFEMY)—HBE Y
(white hellebore) ARF/FEIRH], BT A, BIGTERE. M4 . LA MY 53]
WRAR =Y, AR EERAEYE AR )z, OIEPUNE . b, buAfk. PUmEE. BRIMIRSE.
AT AT AR TP O A 2 R B RIS (LR D, Wb
MO R RN R O Iaa 8 PR B B rl s 5 £ A B s A ¢, A 4—-54
FREBURIE MR, R SR F A R U B PR U 36 P AT H S g i R W] LR B
B2 BI) 5 BRPE X B2 B R b 5 AR LE . ARSI ok 22 IR Bl RIS M 5515 2, Il — 204
G BHT S AU LS 21005 1 o %) P 22 G R Wl U 0 500 T K I R B IR R 25 ) R A S i R
71

F 1 ZRBPUCU IR LA P T 2 o 2 2 R 400 71 £

UNER/E R R’ i 0 1G5 (pg/mD
1 3, 4, 5— (OHD; 3, 5— (OH), 74.93 17.6743. 11
2 3—OH 3, 4— (OH), 68. 63 24.42+1.53
3 3. 4, 5— (OCH3);| 3—OCH; ., 4—OH 56. 89 =40
4 3, 5— (OH), 3, 4— (OH), 77.39 14.3742. 30
5 3, 5— (OH), 3, 5— (OH), 56. 90 27.79+2. 02
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g

AW R R’ il 2 % IG5 (peg/mD
6 3, 5— (OH), H 32. 04 —
7 3, 5— (OH), 4—Cl 39. 51 —

8 4—OH 3, 4— (OH), 65. 74 36. 65+0. 48

9 3, 5— (OH), 3—OH 62.19 36.5543. 00

10 3, 4, 5— (OH); 3—OH 77. 50 21.9146. 24

PHPE X R 24 Oseltamivir 78.1+1.2 0. 068=0. 004

AT B HR HINT/Z 45 1P T s R Ao 2 2 R A 1l 70 A 1A 2 s

s R
T B B a B AUt b AN BR A Be 28 S T Jbat 100050

B (Influenza Virus) REPHEE A ML ZMREF (Neuraminidase, NA) B EZAERH N
B TSR B T B R 1 (Hemagglutinin, HA) 5 MEWRER 197542, 180806 55
ORISR TR . A% SCLL 2009 45 H B0 357 8 T A HANT Jai /@i 8 [ A/California/04/
2009 (HIND), fajfg CA/04] Fe—kf3E8 797 [ A/Puerto Rico/8/34 (HIN1), fijfk PR/
81 Mth Lz BRBE A s, HE ST BF A R 53k T 25 BY g 27 K7 5 4 AT 25 TP AR &

Tit /K AR R 1 5125 A R P BRI 2 2 NUA K SO 1) 40 i 2L W/ B, S5 IR 4 — MU-
NANA JI o i3 P05 720 A i o S e A T P s A MK PR R T B ZH R B R . TR
BRI T INAREAL A s 382k I 2B 1 B it S B 5 0 T el 2 88 5L ) 52

PHMEZS Y iR EFFLAOK 5 T IR UEBI R, S5 5B . Jr dt o7 W9 A AU R 25 88 8 (CA/04.
H275Y/N295S/E119V; PR/8. H260Y/N280S) HEWE J Wb 54 %F #h 20 2 10 it 9 0 il 4 FH . 3k
B A5 R 5 I R A — 32K

H. UHEREEIE

T 2552 7 FF16 380/ BRUBE & 22 SO A A S B 5

WREe  MHEIE sKmEk whER B AHMER eHEE
[ BRer R BE G T e BT Jbat 100050

F. Mg 255 )5 FF16 Xt KKAy /N IRF /N B BE 5 R IBER . ik 4330
A St 2 BB RO KK Ay /N UBERURT R RDRHZ & (0 06 5 S AR AL A IRT /NRURERL, DABR Y R
MRS . AR SE I I R IRPIIE R HOMA— IR, 4B R AUs I8 50 1Sws FIFEE/R
BRI IEH A HE — e KA GEMERD SC0 % 7 I P ML IBE & 38 i SOk LA 4 bl
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SEALE DT LA D LR K o DABGHK S ELISA VI E LB & 3 K-F . DLR 7 1907 240 PTP1B
e, 4R 25527 FF16 nl WL Ra KK Ay /I BUA0 o0 40 Bl s i R & 3 i s i KKAy
/N HOMA— IR $EHUFEAR 44. 8065 i ISWB F5%TH =5 98. 3005l IE MR S 6 v JBie & AR A
HEIRAL ERE S8 N 3. 0 A%, 2 SIEEFAE . R A 0 s UL A A 2 B S ECRE S 150 2.2 A
2.8 4%, 78 IRF /NGB F . FE16 A8 Bs W R A B SIS . JF R ARG, FF16 il
PTPIB #EH R 1G5 0. 2249pg/ml; Il B H] IRF /NEAFIE PTPIB EEH XL, 458:
T 25277 FE16 X KKAy /NEURTIRE /R BB 5 S e HT . PTPIB 2 HAE R Rz —.

SGLT—2 i 591 i 155 20 it A 78 ) 2 ~r N g

W BMAC XEe WY
[ PR R Be 24 T e B Jbat 100050

ARG B A5 A s /K — 2 (Sodium— glucose cotransporter—2, SGLT—2) FHEFELTHE
T /N LR A, B T RO R 90 %6 LA B A . BFST & B SGLT— 2 # il il LA 4 b
ROHE PR S8 E B . 2 H TR IR IR TT I R 2 — . AL & it 1 AR SGLT —
2 BRI TORL, YL 293E 4, SEEAJR SGLT—2 7E4i Mot & A7 2k, Ik SGLT—
2 R RIA R AR . A I AN W E P T s BN R 1) 7 A AR SBUK AR ke Sz ke 24
YIiy SGLT—2 W, TEARA ., FIPELE MR B (Phlorizind XF SGLT—2 B4 % bl £t
O i, AR SE &R, H 1C, o 10 M. H RTZARE B 2 F T R Ak & 8 09 35 1
e HIrg s et — SO FR A, DLk 2 S i 25 P i i H A

Genistein accelerates refractory wound healing by decreasing

superoxide and FoxO1/iNOS in type 1 diabetes

Lu Tie, 'Jing Han, 'Yu An, 'Yilixiati Xiaokaiti, 'Yuan Xiao,
'Yan Pan, 'Alex F. Chen, ?Xue—Jun Li'

!'State Key Laboratory of Natural & Biomimetic Drugs and
Department of Pharmacology, School of Basic Medical Sciences,
Peking University, Beijing, 100191, China
?Department of Surgery, Vascular Medicine Institute and McGowan
Institute of Regenerative Medicine, University of Pittsburgh School of
Medicine, Pittsburgh, PA 15213, USA

Aims/hypothesis Refractory wound in diabetic patients is a serious complication that often

leads to amputation with limited treatment regimens. The present study was designed to deter-
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mine the protective effect of soy isoflavone genistein on diabetic wound healing and investigate the
underlying mechanisms. Methods Streptozotocin (STZ) —induced type 1 diabetes mice with full
—thickness excisional wound were received 0. 2, 1 and 5 mg/kg/day of genistein via subcutane-
ous injection. Results Genistein dose—dependently rescued the delay of wound closure in diabetic
mice. 5 mg/kg/day of genistein treatment significantly increased the mean perfusion rate, in
vitro genistein protected against high glucose—induced impairment of capillary tube formation in
cultured endothelial cells. Under diabetic condition, there is significant increased superoxide ani-
on (O, ) (production and decreased nitrite levels in wound tissues. Genistein treatment in all
dose range significantly normalized the elevated ), - production and reversed the attenuated ni-
trite level. In the diabetic wound tissues, the inducible nitric oxide synthase (iNOS) (was
largely activitied and genistein administration maintained increased iNOS activity. Moreover,
genistein attenuated diabetic cutaneous SIRT1 and forkhead box O transcription factor 1
(FoxO1) (levels and potentiated ace—FoxO]1 in a dose— dependent manner. Conclusions/inter-
pretation Genistein could rescue the delayed wound healing and improved wound angiogenesis in
STZ—induced type 1 diabetes mice, at least in part, by suppression of FoxOl, iNOS activity

and oxidative stress.

N RS

ST PY S MIER TR N =5 R Aie AL 400 555 I I Jok PR B 4 i )
$4TH S AR AR AL A5

2GR BRI
=R R E B A HR R K 400030

HEY: BUREGORRAhBaaMEE R KKz —. EmHEa0dfEY, hTREZ
B By s e, A A R T — A, A N A (Vascular Endothelial
Cell, VEO) EHUATH —KEmEAAIMIBEA, RN Z 0040, T DMREE A8 A i, H3s 5
FERRNE P I AETE RO B . WS (2 0 I A5 P9 B 2 Y B . 3RS R 25T O 1 DR A A AT B
B EHFESRINEGEIGIR b8 A& A 254 . PRItAR Scak H HUVEC 58 4 i Al
RIS S 5 PF2 SRR 1 = g 48 5 e 1 HUVEC 8958 FE# J2 5 BoA MR AE geE A . A
IPU R A B Sl . ik MTT ek, YRR SLE M Transwell IR SLER . 2558 .
2t iR IR HUVEC o IR HR A W i TR, UL VEGE A BRZ0 L AE R FHPEXT IR, &
T7 P2 FER R )15 W 0 R 28 5 S5 B A B3 5 AN e A2 34 B AR EVE R, RIAEXT T 8Gy™ Coy 4k
WRJE M HUVECs 385 FE B A B B e EEH . Transwell iR 45 5 WoR & 77 FH& fndh
)= X HUVECs (A B B HEH .. 4518 7 P2 MmEim ) Z % T HUVECs
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i BA RS R E R . X TER RS ) HUVECs 3458 Fit#8 2HoA B B e EE T .

1 1L A A S R AT AL AT 5
mER KE B
B 2E R B BR 22 BT R T TR R 2 A SN0 K 300192

I PR _ B IR & B A6 BN I 2 B2 s by r i iR B A A e i, A
FKRZETESIE I, ALl R R, sz 0 & AT A ABH #538 . R4 (R mrlR
B T4 (HSC) Fifs, 51w 8 He A Ml = E AR T, IR L 6= A 280697 F B
SER7) e A GBS I Bii e 0 v

P & M HSC A B Z BOUR AR AT 2 /N RS i A g i R 458, (AELS
PUAR LG 2k i i T, 7R HSC ol BEss n] th Bl 98 A BBl AR I3 K LT—HSC H
I S 2o DRe T RE, DR TS, pl6INK4a Rk ThE . mbR pl6™ " 5 244/l LT
—HSC e WS RIR R EE MRS . $27R pl6INK4a 78 HSC b BAMEH .. FAT0H5E & Bk
TR G S HSC 2 A ¢, RIMAEFRBIHEE TR, SA—p—gal, pl6™™J}
B Sk IR Bl HSC w2 my 4t T3iFHE .,

FEIER /N BEH , ROSK/KFE HSC W Af, HA 58S s R R, i ROS &
K HSC W B 5 E 18 80 N e, $28 ROS 7E4E+F HSC [ 38 0 5 M # 1R 2 B B2 A9 1E
M. 254N ROS K EREE G, a1 Atm, FOXO /MR, 23 HSC N ROS /K
I, HSC ANfedereedf b1, AIREHRE S MR

AT K M2 WHIEH 4 5 YT (TBD /L, ROS £E HSC ke 21
FEHSC AR, N HPUALT NAC 7] DLFEAIR TBI j5 HSC ) ROS K, #3E HSC I
fit. HSC i NADPH & LEE (NOXs) n] AAE s PE ROS, 341 & B TBI ] DL i 1 )4
NOX4 A4 it it ROS, 51 HSC yfigfiif. FHEr NOX4 Zifgnl ikt HSC fsi it .

HSC " ROS F+ &7 LA G p38MAPK, i ple™, T3 HSC A& EHEES TFHe. FoA]
KB IR RIS HSC Hh p38 ik, p38 #4fil 7l lif% IR 5 51 HSC/HPC 4 FH I 6E T [ p38
AT LA S IR 518/ HSC 1 pl6mRNA RE MG, p53 J&5Z p38 IHFE IR+, Ak ek
ARTLLE T p53/p21 AR5 L g i & I B s 4B PR T, p53 1l LA B Z R T i Kk,
XTHUAn A Y I AL T80 DNA #5143 .

I B % 1 200 M A SR AL DR Sy SRR M S AR R T RO RS . o B IR
Xof LA ZH 23 40 453493 B g+ A A 3 7 s P AT o A 2
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A2 0] 1 1L 3R GE A S O 8 Bl 4 4 P

sefar AR EHY OREMET R FNEY R
HEME BB EALr BiRT REP FRE SRRy
M PR B 2 e B 2E R B U BRI S T R AL R A SR R
Srp E BRI B MR E BE R B S S YT ST
S E B2 BB s IS A Department of Pharmaceutical Sciences and
Winthrop P. Rockefeller Cancer Institute, University of Arkansas for Medical
Sciences, Little Rock, AR

ac: HREMERR S B E R, WG RIEAT IR BT i s WL RIVE . B R
SIHERIE M40 (hematopoietic progenitor cells, HPCs) Gt ifit i 184 7= A P 3458 ) [ s 5% 3|
WA R 2T REIH ;&M T4 (hematopoietic stem cell, HSC) HA H KT,
W, AR A AR TIEE . 2S5 R EBEREA MG L ARSI T . R (Resvera-
trol, Rev) J2—FidEifZm A&, BAPEk. P, St r/ER,. =Xl im &4
R B B E R AR DLARGE . B A ST B B0 T I 2R 4 A S A0 Y B 4 4R DR R
HHLH . BRI . 3EHC CS7BL/6 /N 30 H, 4 Xt IR . BRI AIZA 2520 (n=10), JAS
HMB AL 6. 0Gy FITE Y v ST IR, A2 HIRGET 7 R 2 MBI E 28 K& H#EH 4 Rev
(20mg/kg) . FRGTIEEE 29 RN AN E i w $ s BB, Ri e B aEdi e (BMND Jf3f
B, PAC BMN % BERR B 2500000 B B R M 4. (BMMNC)  J5 43 51 64 738 B A1 38 1l X
AN (CAFC) 5, sabEERisiss, swfmmmssy; Hay BMN HU 40 i i 45O+ 801 55
e HPC, S i T40M (ST—HSCO) A 404 (LT—HSC), #EUE RNA Jfi
S cDNA, FSEm 7t PCR i (QRT—PCR) 341 NOX4, SOD2 il GPX1 P mR-
NA 1)FEKF. A ANOVA J5 2250 Hridb A7 40 (8] 8 2% 22 0B, P<<0. 05 AR A 412
B, g5 ANAA BMN 8RB, TBI o] LR/ WBC., LYMY% . PLT, BMN %4
br, 254 /NER WBC, LYMY, BMN @& FREEFH (117.4%, p<<0.01; 12.4%, p<C0.05;
56.0%, p<<0.001); ZM¥E3fdisRm], MYI4H HPC, ST—HSC, LT—HSC 5 BMN By [ 5341k
TXTHEL (26.2%, 50. 6%/ 8.54%), MLAZGHEE T R4 (21 120/ 69. 42601 764.1%6) .
CAFC 528 7~ 35 R 8gt 5 b B gt 4 CAFC 7876 R KT 10%, ML Z541% 7. 35 &
CAFC 17 383 T HRGTAL (84. 6%, 49.5%, p<C0.001); sgffl sl ssih i 4t4] CFU—GM
BB IRALREAIC 61. 020 (p=<<0.01), 4254l T IRGTA 33. 6% (p<<0.05); SRt s
HEL S 2H AL AR 248 L L A5 ok B ZEL ARG 35. 58 % (p<<0.01), Z5252H 1 TRRSS4H 43. 4% (p<<0.01),
qRT—PCR SZ803R W], 7E mRNA JKF-, B EERS AT IFE HPC, ST—HSC Fil LT —HSC i
NTEPE ROS A= i3 R NOX4 (13.3~119.5%), R ROS KiFHE K SOD2 1 GPX1 (8.1~
69.2%); Rev AJ DAFEAE NOX4 1Yk (43.6%~55.8%) . i SOD2 Fil GPX1 [#ik (167.8
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~258.300) . 4t WSRO R I Rev 7E 8kt b0 1 5 58 BAT 48 55 B
PHER. CAFC, SEBEI RS0 1 5 4 F% 1 S 96 DI AE E 3R B Rev X it 1fiL 240 M B AT 48 555 By 474
s X ROS HIENFAWT IR Rev il RER M R ATRIE ROS Az g A, B3R ROS Ki%
HE DN A I A M ) ROS ZKSF . 0 i i 28 G 540t O e 21 B 37/

RS /N SR S 2R GEbi 0 s S0 52 e F 5

Al FHE EEE R4aE KRE TANE OKE WEE SER
[ BR 2 Bl BE AL BT PRI 22 BT B2 5T e R 300192

H . 5 RGN R R, 285 S . HIRE WRENE . ARBFFEERIT AGy™
Csy i —utE 4 B BN R Gee ai ifaxt LPS Sl s i vk s s . kS ik . f C57BL/
6 SIS/ NS R IR AL AR 2, MR AL 25 T 4Gy JRGF. JRA 10 J& J5 /0N B 4 ) 43 ) 44 i
24h #1 1h MR F S LPS (20mg/kg) » X HRZH 7 4 A BHER /K . HUOAI R kAT (1 40 M 14 % CD4,
CD8. B220 4l Eb @A, DRUE S5 MORRAR T, TR NERRFE 25, A0 B A A A4, B
RELHML CFU—GM ZjhE, Z5RMNHE . SRS A /N A, B B2 /N B S0 I
A5 B RE M BOE AR . {H CD 4. CDS 20 Fe I FIIGIE . i i $5 8 B CFU—GM 8958
WETHE, BARILOIRE TR, 2RAGIFE L (P<0.05), SRS LPS 1h 4UN I
B, BRELPS Th 2/ UGS 8640 M08k, CD4 40 B 3 MK, CFU—GM 85 B THE, %
SAGHFE L (P<0.05), SRS LPS 24h 20/NEU 4, BREF LPS 24h 2H/NEL CDS 41 i kb
B E RS, BRRFE SO CFU—GM 73R TR, 2R A5#E X (P<<0.05), 7EZF
LPS B85 . B85 2H 51 R A 2 /0 B0 40 0 S 40 . CD4 20 i e 491 R e e 5 B 1k
FAH—B XA/ AR TS 20 B 4 B R R (P<<0. 05), 1 BE 20 /N BROR WL & 2 A1k
ARSI EE RN /NRAZ 4Gy JRSS 10 G, e RGN LPS Hl R it 5 oK B 41 /INRUOR 58 4 —
B HAE U Rrilt— 2B R ARIESE

. KB

FB2 5K BAANFRALAR CYP450 [F] T/ i AH HARH]

wmEl BAeTE BAT BRI R
i B2 Bl Be AUt b AN B A Be 2 7S T Jbst 100050

HiY: FB2 &84 Abl/Scr XU B Z BRI BN G, BUH TGP EREA M vE s . At
FEREREER BRI ORI SN R 58, IR R IS /I R, 589025 FB2 AR
(1) F % CYP450s DU f FB2 X%f CYP450s BfIAEH] . Jrie: W] CYP450s B4 il 5wk i 2%
B (CYP1A2). fiff 3£ 28 np mk (CYP2C6/2C9) . WE & VL % (CYP2C11/2C19). &8 T
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(CYP2D2/2D6) . 7 ii#E (CYP2ED) (FfiEEms (CYP3A2/3A4) (WF5E A ROk b 2
5 FB2 RBP4 s CYP450s, @il CYP450s FERPEBRET R4 V25 (CYP2D2/
2D6) . MABERE (CYP2C6/2C9), 5 Z¥ (CYP2C11/2C19) . BKikE¢S (CYP3A2/3A4) .
EIRPE T (CYPIAZ) Fampyboz (CYP2ED) A F=# i A m, BF5E FB2 XK BRI A foh: 4
CYP450s WGP IIHIMER . 455 . KREIFRUBAR CYP3A2, 2E1, 2C11 &2 5 FB2 (R4pEER
fb7=4 FB7 #1 FBI0 4 iy £ 2 R T, CYP1A2, 2C6, 2D2 WA M55, FB2 (10uM) Xf
CYP1A2, 2C11, 2D2, 2C6 F1 2E1 (40l 243 91K 52.96% . 52.68%., 47.89%. 31.78%,
49. 7%, ANHFfckitkrh CYP3A4, 2E1 &2 5 FB2 4k % FB7 1 FB10 iy £ %2 [F] T.f§, FB2
(10pM) %F CYPIA2, 2D6, 2C9. 2E1 Hl 3A4 [0 243 51 K 14.60%., 31.40%. 11.38%.
37.26% . 54.56%0, FB2 (1—5uM) XF R EUHIAJFRURL A CYP450s AU 1E 5L . 4518
FB2 #£ K R GoRn A s i A A2 24> CYPASO R TREZ 50t fe . E2AR -k 4—
FREA 6 —F I L™, FB2 (10pM) X K BRALA RO A Z A~ CYPA50 [7) T/ A AN W AR
A EIE A .

CPRC—130 K HATHI P A Mk B 5550 0GR P

X Edte TE WIS
Hh ] B o e v R PR BE AR 2 s AN B B e PR 25 BRI ST bty bRt 100730

WFE EHAY . @i LC—MS/MS kil 45245 225, 300, 400, 500mg J5 24 /NP 32383 1
HRER PR CPRC—130 R HACH M0o1, MO03, MO05, MO6 FUHkFEE . XiF 4% 58 4 2 ik & 1
TR BE 5 25 25 R 1 A C R AT 00T . DF9E 0T ks AR 254080 1 7 5 T 45 2550 30min SR %8
L. 4525)5 10min, 20min, 30min. 45min. lhr. 1.5hr. 2hr. 3hr., 5hr. 7hr. Shr. 12hr,
24hr FEATIMAEREE , BIFRMAPTEEALE . 4°CB0, 3000rpm, .0y 10min, B AL S 2001,
JMA 20ng/mL kR (IS) TAEW 20pL, FFMA S 1% HERF1 10mmol /L. H R 4% it /K 7 5007
L. A5G EEMAERE:; ZJ5 560k 800l 30 % HI Bk PE, LA 800 L 4l FF By it s Wi 4 Tk bk
W AE AOCHEE T LA T, JFRAE 120 HER AT 10mmol /L HH R B4 (1 7K 1l 220 B, HL
BV IE WRIR 10l JERE . DB 5 23 % 8 1) HPLC—MS/MS J5 gk b 7l % . {0 5% i i (i
I EALE Y i g A, R N bRk i 17 € 5. HPLC Z&4%: XTera MS C18 2. lmm X 50mm
(2. 5pm) ilAE; JishHh 3026 ZHEM 702689 0. 120 H iR 10mM H iR & 41 /s ik 0. 2mL/
min, FRA 40°C, H—EEM T HE 4. Smin, BREBOTE S50 SRTHEBIE B IR (Electro-
spray ionization, ESD, 7EIFE FHEMEAT, AL MM (Multiple reaction monitoring,
MRM) BB 4 7y A7 I . B Rk 4 Bs | e (DBD L i A AR 1Y 25 1 FE
(BK) | ARUEHTZAES B2 Ml PRAE SR SEAT 20BN v 1 X8 2013 o 150 20 B i AR o 5 i
SUUL B BHERES (QC) . FHMAS VR B (A 6 5B e BRI TR A2 i i 2 X4, WER M
K25 LAY S 250 E R, 458 WZGmTiiZeE . CPRC—130 AR TE
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225, 300, 400, 500mg 5247 T, RIS 2R 1 ARG 700 B 1 3, 259 0l 2K b i
FAEE S (R MO5 Al MO6) B H B & A 2R PE S BRAG 2508 1245 1E . 4518 AR LIE
IR HPLC—MS/MS J5v& I 5 A i3 iR 25 CPRC— 130 K HAR ¥ Mo1., Mo3,
MO5, MO6 BYWREE . JEXTeGIT AT 1708, 1B H451e. 7F 225, 300, 400, 500mg %5 245 it
N i B2 TR AN il R TR [P = o = R R A a1 S LS 11

PURIEZS AFS 7E AR A 3224 Q™ 1)

W2y Tt E W
i RSB B AUt A BE B bRt 100730

E . XPif &2y AFS 78 AR 2R = Wi 1740 . BT AFS 78 AR N 9 4= DAk
FRE. Jride: WCEERMRFESZIAH D IRGA 2GR A 2R R . R X FEFE, 414 EDTA $ukE 5 4 5
M3, T—300C fRfF. MR T HEPBRBEAEIR (v/v, 6 D, AR TFWRIEER; K
VEREAS L) Ve LU RS s SRR AR PRI, T REARZR 0. 22pm JERE IS IS HEAT 40T . (3%
S . WAHR SN waters 2] UPLC Aquility 248, B354 % Acquity UPLC BEH C18 2.1
mm X 50mm (1. 7pm) s FEHAHE I BEFK, R 0. 4mL/min, SRHFEF RN, iR 35°C, i
BERE 5L, IS SF: AB Sciex 2 Q— trap 5500, ESI ¥, 1EEF =00, 1S 4000V,
BRI . 300°C, DP: 50V, Xt AF5 K JURPACHH %) B 64T LC— MS 434, 3456
TEE AR A R I R s A KR 2K . R R B A AR R BE AT LC—MS/
MS 3, il pMRM (F PR 2 RO WD . NL b E4) . EMS Gfsa Bl ) 454
IDA (fF BACREE) FHR, FREKEEIE. FIH Lightsight FA 408 21752 O 2547
Fext oA, dlad XIC (BREUES Fim @ik K S RS S5 8 mhie KA s s B, J9f
5E BB ST L, HEMAC IR R 254 .

i3 ZXE DM AFS J5 . R . PRIGCRZEME b/ k2] 19 Fp. 14 . 23 FRIEY.
S5 AFS fE AR B RhE R A lk . Batfb. SRR L LA K A Ak s e b 5 B4 2 i
[l

RGBT A TEEI E R 5, 7, 37— =Bt R
T PEACI PR B 2R e

Zlh R OFHR W TSI BRIAH
LRUERI R A2 24 B IR B PRI 5848 S T il SR
ERPERAGE R R =R s “h g ="  JAL 230032

F ST S OB (A R RS 5. 7, 37 — = L mbRS fe R TG MEAC I RS Fe 21
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WRHE. Jrik: DMBRCA M NAR, MURRE N 28 B— A I TR K 5 . T CR O TRAEI, IOTR
LBRIZE A5CHA TG TS v . SR C18 AL, DAFEE—0. 500 IKEIR (41 : 59) Al
A, W LOmL » min—1, #Ef: 40°C, KPR 288nm. BEFEER. 20pl. &52R. #AER
7E 0. 05~25pg « mL—1 EHNLIEXRRY (¢ =0.9994) . & FEM YR IRIICR L KT 804,
HAL IR RSD B/NT 1006, 4518 R B R, Latkes. MesinTsE, &M s,
7, 3 = LB R RAERRIR NI 2580 1A

M VG PEAE A S PR e i gl g 2 K ey B A2 A P
5K i s
SRR BOE S HE 443002

FUAG . BFSE PG P S W A F2 R R 38 L WAl g 2 B A a2 50 3 iy 1 o LI AR 52 )
Titk s N FE R SR PO Sh A RL, BOREREE] 2 0, 5. 10, 15, 30, 45, 60, 75,
90min, FHAMCEAF LK, WHCEE T KGRI 703, WESEE S R AR AL 1
PRE A pHAE—E B ZRPET . HuPUPEAOURE | RSO S 7 T Ay T T e 4 e B e A A 140 52 )
G TER MR ARD Sml, JEFRHE 2. 0ml » min ', fEFRMEAY pH {HAE 5. 9~6. 1 By
PR ERSE T B PYPEREEAE 0. 25g « L' ~1.00g « L', BEFA Mo pq PR A3 . 2519 K
(ARG, WO 83 T, Be 25O 73 5 A AR s oA 2 35 2 0. 2.0/ I ol PG 5
P W ST Fe A A AR E 50 R COSCE 28 430k 0. 4424 40,0023 h™'), FLBE b i 76 4 11 i i
(T1/2 5 0.3240.07 h™"), GO VY PERY RIS 222015 0. 200 ~0. 403G I P, il Ay It 34k £ 1Y
B, WCHAR R B MR . I MR TT LR B, S WS R LR S B S
0. 2 /0 TR T2 51T R A (12 -1 2 1 S FEE R A

I\, FRARTTIE

ZAAE VL X 22 M SAZ B W P 5 G2 B DI RE Y SE B T 5T
BEER RIERS
FRPAPA BB st 100850

FH ACNP W BT g 259 rT AR R HE [n] 25 1036 3% R 48, 4 259 S i st ik B b 40 2. ek
VISR B/ INI g e B kb A B 5 GRS RN AT e B AH TR, BRAI 25 W 57 358010 5 R 5 A6 1) ¥k 3
JEH MG IR 2R Ge (0 25 v B, LA 568 24 1 0k o9 A i 1) R A VE T ok 20 i ok B o 9 1) 52
KHEER, FIBTEARUAR M EERIER . B FRPOKIEES (activated carbon nano—
particles, ACNP) £ t28 (Docetaxel, DOC) HIWR M S BIhEE. ik ¥ Doc i T =
ZoK, B ACNPIRE TEEE T, 7EE . pH7. 0, &R &/ T WK 30 min, SR %E
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HNY I RE RS M A R [RPRLAR (4 R/vkife ACNP 4l f KR 48 ACNP 41, Hid/hvkiiz
ACNP 4B 382 4 602 10nm; Fokife ACNP 41 F-#ki45 8 100+ 10nm) ACNP %t DOC
(B S R REDIRE . XTI A I B 5 R B D BEEA T He A . I — R BINH R e B . )
SN i 1 s ] s 3 25 DOC MR B . W88 ACNP I DOC M2 BEDiRE. 4558 . ACNP Xt DOC A
BWERE . /NRiAR ACNP 21 (4 AT BB (Xm) 4 195. 69mg /g, Kokife ACNP 41 (%) Xm K
113. 5mg/ g IBIEHG WIHEFa e ;. #/Ivkife ACNP B WA R DOC #1157 12h i 2318
R T76.3%, WiARiAE ACNP FagE W MHA AR DOC H17] 12h 5 BIHBHCR N 75. 9%, 458
AR S E F A FRAR ) ACNP A fE et DOC, /R ACNP X DOC 0 ff o fig B i
P FKkite ACNP,

CdSe & U AEA R A BEEEAE T TR - B A
SPE  GKIERY
FREAPIABRE R PISET Jbat 100850

F: FHET  BEEEEOR (AFM) Mg T A R W P i o A L. J7 i 1M
MR Z iR CdSe &1 G AR EE AR 42 1M M, Az PRERK K sk b, i & il 1
AFM WA - MR . 4528 7 e UM A & AR 0 A e i Az vh i i1
MR EBS SRR RN A RIS, WRG T AW R AR TR 50~
100nm; i 3% P A5 AR R T 3% rp BE L Bt S B . LA RCIR A, it rp 1 s A KL
BAE 50nm ZeAy s AEFRER K & SR B 5 KR 43 A . CdSe 7 mUBLIIL I 43 A1 ARG
BAR . TR AT BB ER B T Z AR ELAE IR BUBURLAE B BOIR 23 A1 . HORIAR A 35~50nm; 4fisk
YR T AR R RS, SR BIL RS, ZRILREAALE. &EZ—MRTE 4~ 10nm,
JURREARAE 10~30nm JEHEIN . 45iE. EHRAT. WRHREFER AN T ToHLER
B AT R B A A R AR BE A SO, A B R T AR S Sk Y AR ) 2 e VR T i A
2R

AT LT 5 WA a5 3 5 S B8 R A OV A 5

AN S
TR PR R BRI A BT T T AR 2 PR B S S S JERT 100850

FAR AN SE B BT K TG PE BT~ (activated carbon nanoparticles, ACNP) 13 A4 i Y
T BAERILE . R ABFSE HAE /N AR N RS AT 00 A . 8, SRR g HEE Dy =X, itk
— T ANAL T A= W 2 A Kl RO S R iR . MTT 25 7n, ACNP Xf HeLa 41/
A —E B A FEPE T 5 I ) AR B BE AR DG AFM 25— WoR, ACNP & il Hela 4 i & R 4
ANy SRTEZSHRS . WS Eb s TEM WS A3, ACNP A2 43 A 40 il 570 A IR A 21 1) 52
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M, AT A 20 A AN O A A A A . TR A R T AR B R . kLR b ik . 4R
B G HELREUR R R, ACNP fE51E Hela 411 DNA i 6; (R ILE 4R B
AN HREKIEEST ACNP FERT . ML il o0 A 50 22 0 T TP S S A M A8 e A M TR B A K5 Mo Ak
A FENL; M2 TEM WEE LB ACNP al i B /hekiid . 4518 ACNP a4 Hela 40} A9 54 (H |
SRS MRS A . S AR T A4 DNA $id5i. ACNP ] il o e ALl =2 20 i) 7 ik
AR, SEmPEANEAZ . ACNP F2Ga ik W IEARM, wal@ad 2. s, 450055 H 2
HARSE,

APJ ZARI A W15 B A5 b

wiE RS BRIRZRE A BNER 07 R WA
R G PIEFE AT P 421001

HE: APJ 32482 apelin iKY G B AMBRAZIK, ASLEG % K apelin/ AP] RS 4E 4 1M 45
T LAH MO IG5 L A T SR A — I PN R ARG, AR — 2 T AP SZARIIRE . S 5K R
AP] ZARHATAWE B 220, JF I H A5 Fi 6.

J: FH TMpred, TMHMM, COILS SF7EZR A0 AP) SZ AR R HEA M BT . Bioedit # 4
IWTHSEBIKYE . TELR 84 PredictProtein Fijll AP] 52 fY — 24258 . F motifcan il SMART
TN A AR AN #4358

gEUL. 1 FEARMERHUN EoR . AP] 24K 377 NE IR LA L. TR 42349.0, B
EAEHL IR 6. 96,

2. FEHUKMET RN, AP] ZAKAEAE 6 BB BB K X, 435067 F 35 fii. 70 fii. 110
fiiy 150—160 fii 210 {57 F1 250 A A7, Horr, FAIE B 250 M IE R (iR, Vab
HA RS ME, RINZALE W E MR eKE R . 08 5 M BREKX, 2506 F 50—
60 fii. 90 {3, 130—140 fir. 170—180 i Fll 230—240 {37, Hr, %5 237 (AL R ILIR (HE
iz, Gly) HAFAMAE, FIIZOL A IR R KM g

3. TR AE M T R, o — WEE S 37.67%, B— TS 17.24%, HiAh A B 2 il
5 45.09%.,

4. BHRRGER BRI SR, AP 2R 2 4> N—HEEALfI s, 400 T 13— 16 {7 Fil 173
—176 i1 6 > CR2—®EBRAb S, T 15— 18 57, 54—57 fif, 87—90 {7, 189—192 {if,
336—339 i fll 374—377 fii; 5 AKEILAbi i, S8 F 40—45 fi7, 96—101 {37, 144—149 {if,
198—203 fvi, 331—336 fii; 4 > PRC—#Em b &, LT 54—56 i, 87—89 fif, 99—101
DR 174—176 35 5 NEEIEALA . AT 40—45 fi7, 96—101 {7, 144—149 fif, 198—203
{1 331—336 fii; G R FUHBRZ IR F1 1 BIZEMIAF 113—129 fi; G HAMBZIA F1 _2
RUGERGIRAN Tem— 1 Z5H3835 6 F 43—307 o7, v, 7tm—1 Z5F9 3 I500 v] 15 B AR X 5 5

58 AWEEES N AP] 2R — A EA 7 RIS REES BN BK M . o BRGE AN
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ASHEI) 3 R T RS R By, [FIRNZE A B 2RI . Bk DL RS 55

HOLIECEF IO EIERE X RGN AR R FE P TS A [R] B 8]
FEA BRI B ) PRI 20 4N B o A A5

fHEEE X207 BESY A4 XE2
o E ARl e 25 s B dbat 100050

RAE SR IO . BEIE RN TP 565 A LT 50D B
BRS04

HOHI A TP CaEs—17 J RS HPENMR BV A AT & 6350m K ik
B BAHEK ) 6850m BZEIHER . I AvaSpec—2048TEC Sr B ROBLF I L, Kol
AT S52 R IS 06 BB B 5 5 500 A 0 PSRN 05 8 AR
BZGYI O RE L JF S BSOS T T 25U S UM 4 T L,

SN WWEE] . HATEALAZ b IR T 950D BUIPRIZLSUA . 4 h~8 b
BASUE. 24 h18 b EERHERTRT . TEATR 2h Y. BRI SUR FSOBIENF A 5 B
JRIIRLLE S LU MR MOV B S F th B2 4 J5 2B O35, 36 GBI 5
R BRI TR HTAL/D . 0980 P 415 15 0 R 2 R 8~ 30D E B 9 1
JEIKRF] 1. 31~1. 38 W], MEREZ KT 4h~30h ifBe, DRSO BEPRFEAE 1. 69~1. 55 W], L3I
A Ah~30h HEBE. SOBRE WL MIRFEAE 151~ 1.7 I, SR AT HRBIKIERL S . 250t )
SRR I 5 RSB 5 225, T T2 Sh30h B B2 HIEH .

WS WO 2R U BB AR B G S MR % 225 Sh 1R i B 5
RIS TALIEIR MANHIRA . ShR . RTINS A A5 MRS 20 e (IR
SIS PRV SE IS A AR R A R A

IO INE 8 A D88 2 0 LI AL J% B8 4 6 5005 9 45 0 5
SOSTHRBUR. VOrs i, SR, T ERE. AbEr SOt N T R Ot T
SRR

M5l —2, 3— ZHl R Ak 5 1 E
fifffr A XK R B BT

TERFESRE Wi 266021

Hiy. mwg—2, 3— ] (1H—Indole—2, 3—dione), &M VEAY) Iy iR AF B AT Y) i,
I AR ELEE A A LEE B (MAO—B) I H 7, HAPisEEmE. Rhme—2, 3—
T e 5 S W AR A B i MG . R TEIE — 2, 3— TERNGER AL R RO SRR, A
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ST HAREE R G E e —2, 3— EAVK B, Jrvk . MR HEA XTI —2, 3— A
etk (PT) LifATdd s, We s fbs R 6imE (ECL) . SR AER 0o~—1V, Sfims
F0.05V/s, HJE 800V, RAEEHEF 10T /s, AI=1L—1, (L JEARMIA 2, 3— MR I E RS il 23
FHA LRI L RMABINE—2, 3— /5 mib2E k6D . ERAESRMT, kgt
RAF, S5RmEINE—2, 3— ZEkEEZERIIFE R 9. 0X10 ° ~1. 0X10 °g/mL JE BN 5 GG Ak
2 VTR SRR . RPE TR AI=29. 033¢+172. 83 (Al Zm|ME—2, 3— X6k i
2R R TR . o e —2, 3— "W E) . MRS r=0. 9936, KR A 2. 1X10 g/
mL, 2518 ZOTIEMER . P, R ATHT AR R —2, 3— ZEA S I . AL
R 7E 81. 7~110. 1%,

HPCE ¥4 467 9 Mg fb Sy &

R RRKEE FR
LRUERII 72427 B KR 2 i PRI 5048 P o it S R 8
ERPEAE AP EY =R s “h g =" JAL 230032

FIY . N2 3 TR IOIRAE R vh 10 Fh IR Y B BRI T k. ik RS
MAEHIKIE RGBS B JE S BERE 20pai. 5s; dz47MFE] 35min, LM 15kV (fEEZ0H); A
i 30°Cs KB 330nm; B 1T S thf o MAD — BERR — =R S (20mmol « L1 HlAY. 50
mmol « LR — &) . pH=9.6. ZR. Midxf pH H. SRk M. iz Rg5
RN, AEAh o 10 Rh e B RAR G BT e . gk IO IL AT LU B A B2 M Y I 2 . A
PRS2 9 o0 B SRR . 5 vk frT (o A

58 T PCR $ ARKEI HIV— 1 3065 SR (1 )7 B 1 7

i B SRR
Hh ] BR e R BE AL st PR B 2 Be 28 it 52 Bie dbst 100050

HIV—1 {93 5 S Ve R R L IE BE RNA FE 37 SR B AE AL T 28 sUsE DNA i, & HIV—1
SR E BT, AT HIV—1 258858 1) 5 250 05 . A58 W H SYBR Green 15862
H PCR # AR B TR HIV—1 35 SRR PR ik, A B B0 T 90 HIV—1 25919
VEILE . A7 e Bogt HIV e 4 pu 5L 2 DNA, JERI b, k4 HIV—1 SEEH R/
U5 J¥4]. U3 J¥%1. R/PBS ¥4I Us/Gag JEHi S ERB1 4, K HSEHf SYBR Green I %%
JeiE R PCR LY 3 HIV— 1 3 H SR 3R A 074, L7 — Actin il GAPDH AN S, &
EIE AP HIV—1 $ide i in . MBERNFRS . IERE AR LA FI 52 AUE DNA & L 40 R
FEYIRZ I . S5 WK, B AT R/US, U3, R/PBS & U5/Gag 519 BT 6 30R ¥ 7F
90% —110% 2, H5WNZ5147 — Actin #l GAPDH B4 B MR ZIE1E 5 % LAN . FE5 ARE
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BESR, WYKL (EFV) R4S R 5 SO RGE — 2, AJ7k REBUZ &, Fi 5
Pedr, PSR T AR, T HIV—1 2R R LB A BF5E

. H£EFIE

M PR I BUe A= s BT B i L & B B 52
et M REGE ERE RV TERE
VRO R Be 2 A R DL 430071

“Center for Developmental Therapeutics, Seattle Children’s

Research Institute; Division of Gastroenterology, Department of Pediatrics,

University of Washington, Seattle, WA 98101, USA

E . g e ERUEE A= ) 3828 (pyrrolizidine alkaloids, PAs) J&—RIEMESERE 2, #bil,
AR P I AFAE R AR, AW IR KO A 5T 22 T e ] PAs 22 88 IT 80 BUL & I 3 1E
YER .. ik /NRZESE 7 BRI S 457/, KRBT BY6H (retrorsine, Ret, 10 fil 20 mg/
kg« &) BB H G (monocrotaline, MCT, 80 mg/kg « d), XIRLH LA TR AIELE, 42 17
HEEHBUR R, 0B ERAE R KE., K. BK); ELISA R AR B MR B
MR (ACTH) KRl (CORT) #kfE; HE B Wg)ia B, MBS 8E; Ehlrich B4
G EURF . i PAs RO & &t RIS BURF. Il BB S BeH AK (GSHD & i, R BRI
QIR =W/ RITA ARG AWM (ALT/AST) 1§ 1) XA P TR bR & M H K3 3L 5% 78 il
(GST). AMH K ARG (GPx) . #FIEH K B (GR) FE A Y B ALl (SOD) i
P, LAKN T/ (MDA) &, 4558, /Nl Ret 415 BUARE L5 K 8¢ 1E 3 4 BRALRRE (P
<£0. 01, P<C0.05), Kl Ret Al MCT AN AEK K B WA FEIGE S Ret AL FRZH IR 1M
BB TR, KA Ret BEERER FTHEG ML ACTH K- (P<<0.05); Jify BURFIE &R 43
PRUAIL . SRR S A0 S IRBEAR s 4 PA ZEFRZE G, Mt gH 2R e Aa i 2] PAs G4 S5xt
MR LS, Ret ATREARAGIN . il GSH & i, HIEH R MEBOCHR, 1 MCT W JC i Z 5w %
PA RCFRAL G BUFFIE GPT, GOT. GST, GPx DK GR & M35 FA41TG A [ R EEFEAR, MDA
SRTE . UKHHR Ret 40 BFH (P<C0.05), i PAs 441 SOD i J7 | ¥ T 1E # X #e
(P<<0.01). Z5if: Ret I MCT HA K E M, Jull Ret faEMEAE I &, HALH ] 6E 5 5
AL A OG5 iR AR R BT R AT T i AT B e o R o R R 3
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2SR N B A B2 TUGR Jif BRURFIE IGF— 1 JE A Y
FERAM R S F WAL B i vl e

XIEE A XE ALY CEE TERE?
PRI I E2r B 2 Fi 2 2RI 430071
PR S A R IEm s L 2RI 430071

HEY: EgetammER A S s RERILER AT RENERKNZEZ —. KRILBH, RS EFE
AREF—1 AGF—D BE#IGIIVEREZBTMWEZHER, KILM IGF—1 R E S5k ILH Ak E
SIE, ARV ZE IR A T BUNE N A BB %L (JUGR) KEBA b, LN BUHE
IGF—1 #ik. IGF—1 3£ [H DNA H I b, A A B 3R B Mk As UK IGF—1 28k (5
SR PR IRECE . WAL RN RS TUGR G BUFFIE IGEF — 1 363k K Dy REeicE iy R st AL HL ] .
Tk RAZE g 2L RE JnMER (120 mg/kg « d) 10 K7 B 5] i 50K B TUGR #5258,
SR RE i PCR B ARKMAG AT IGF—1 Fl IGF—1 2RJB818 {5 Sl i b 26— R4 K
HFZh AGF—1R), RS ZEZEKRY —1 (IRS—1)., HABEF (Akt2/PKB) ., % BEE 4k
4 (GLUT4) ) mRNA %ik; WHR AR B ENT (BSP) AL IGF—1 JishF 2 X
DNA CpG o7 s F ILALAE i1 O s Yo i e L UidE  (ChIP) 2 ARKG I IGF —1 418 (1 H 34k
H3K4me2 F1 H3K4me3 M EHEIENL . 4558 : OIUGR KR SXFRAAE, onnf 54 0 i rE
FIHE G BUARTE e XTI 4L 82% (P<<0.01) H179% (P<<0.01), TUGR % A= 3%43 5l ik
87% (P<C0.01) H164% (P<<0.01), @IGF—1 Fl IGF—1 255 i) Z (5558 B . i i) 20 i e
EEUTFIE IGF — 1 B9 mRNA ik B ZF K (P<<0.01), IGF— 1R, IRS— 1, Akt2/PKB,
GLUT4 ) mRNA Feikth B — e BRE WL, OIGF—1JHsh T 2 X (P2) HILb&ME. ik
PRIZH B B BRUFFIE IGF—1 P2 (nt: —270~—6) CpG i s G K H AL R KBS CpG A i AR
AT E Y. OIGEF —1 JE 48 A P I &1 o el P41 v G BUS P2 H3K4me2 FI
H3K4me3 43 51| Fé 2 1E % % BB ZH /Y 66. 8% F1 39.1%; #h i T 5 (Exon 5) [X H3K4me2 F
H3K4me3 4351y 1F % %t BG4 (1% 50. 7% F1 27.7%; 3 skIEFF X (37 UTR) H3K4me2 Fl
H3K4me3 4351 1E 8 % AL 63. 8% Fl 47. 0%, 453 Zeuhnndk o455 A ] 51582 TUGR JiG iT
IGF—1 £kl . IGF—1 3£ P2 [X DNA HFILALEMG T & Al H3K4me2, H3K4me3 BHiFFAL,
T B WAL I M A S T B S MMME R B e TGF— 1 28 0k [ A s 23 4 1o S 3 B A
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2 ety T R R P BSOS AT MR R BRUIE
T B ey B A 2 AR AT L
R R RBED OIKER XPAR XD BOAMK TERES?
VRO R Be 2 A R I 430071
CRBURSA R A SR B L BI 430071

Hiy: 28 h T2 (PNE) 2ENAFIRSZ JUGR) MIMDIERZ —. Wikt
BR, TUGR G JLBAE G PO EE A AR & AR KU 3G . g U JE e DA R S AR B 2 5 i A8 JHF IO 1) 26 B
HLMEPER A B 5, AR ML (A 0o P 19 2 JHF IO IR B2 R e S B AR 25 L. PNE 2 TUGR J%,
AP J5 A R I 0 XUBSE 2 5 g i AL anfal 2 o R DL GE 4i3E . ARWF9E7E PNE R 8CK R TU-
GR BRI, B 5 = AR IR B 8 UAF AR I R B 2 5 2 DL R A Je v/ B A A2 Ak, itk —25
3BT TUGR Jif BB /Rg A5 ™= 0 28 A il e & 25 K B 7 98 35 00 728 Ak s DO G JHE 8 B o i 3%
(GO 1AL B . /MR ACIHHE B AR As . LRI PNE Fr8USAERS 1 T 55 2R 0 A it 2
MLl k. {8 Wistar 22 REEHL 3 AXTRA R e T REH. A IdBEBSA TN T
2.0mg/kg. d, A TFH 20 d 5 G0 RR I U B, R IBOE T i BRUMLTE AFIE s HARZe R A
RAF=, BREEAF R 8 ~12 R/ ik R4k 22 i 3%, Wil a4 T E IR E (92.5% IE % 1k
0.5V MHFEEE, 7% 5w 1RFE. MEEMAR, BHAE 24 w7 DR EE (OGTTD), &
Ji 5 SRR PR A S8 Bl R UM BRI Y R R, HIE G (0 45 0 A AT BT U s 24 4 21 2 ok R
GeXP Z 8 3 H R IR AT B ARK G GC 1&g . B/ B FCI0 8 B G A L 9 mRNA %
ik ELISA W s B LEe . Be e . S 2K s 00 i 0 il v R 2 R K F 5 AR Ak il
M. Bl =8 (TG . &gl . MEE. LDL, HDL KRR TG, 4558 Ok
AER: SXTRRZEAHLE . PNE ATEUF RO AR E R (P<T0. 05), SRR EWFRE Il “16 Bk
AR (P<<0.01). AFHZ TG Fhim (P<<0.05). AF4IiEKERII ;s OGTT Wos PNE 4E
SRS W BT 5, M i S (P<<0..05), ZS MR IR S AR (P<C0.05); It TG, JIH & A0
LDL &&¥FAE (P<<0.05), HDL B #2255, JRIHCER M ZIYREL (P<T0.05); IR 5T il
s OFGE: S5XFIRgIAHL, PNE T8 IUGR R BB TH & (P<C0.05), IR ZFEAIL (P<
0.05); IMAHMEEE, TG &K (P<<0.05); IMASEEZR . S KL (P<C0.05); IR E; £
FERHE R B, IHF GCIEREHH CHE & 3Z & (113—HSD—1 Ml GR) &k THE (P
<0.05; BERMHAEKKEF (IGF) MEL RFS#E B (IGFIR, IRSI, IRS2, IGFBP3,
SREBPlc, GSK3@) i, HgHk R Ff1# % {5 5l % (ADipoR2, JAK2, AMPKa, PPARq,
HNF4, HMG—CoA reductase, ACC, CPTla) 338, 4518. PNE a] R u{AF Mk A B 3
Wit et S SRR ZE AL, AR A AR, LS AT AR 5 8 e I GC 5 IR I GC AR
TP BOME i P B A PR O A O
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gty 22 BT P RE AR /) B B 2T

AR B/ GG ERE HIE
TEHREESEE H5 266021

I il g gy h s, WFI0 s 20X B R A Y S v /N BB R . s M
HEPE R AR N BENL A 2s I d] . BERIZH . WMkl Wl 208, . SRlEA. B adl
Gb, HADANE R E S BRI YL BE . JF AR Z9IGYT . 30 K5 5 1E % M R B WM Fa 1, 0

AR, ZER WG, SCHOSS o5 A SRR /N BRI 2 AT /KSF . HEESS B 8. kS T
RGN E ., G55 MM/ NESCROR N, 248 THE, BRI (P<T0.05), R4 i
) LA e 5 28 F A Je A S B 2l (P<<0. 01) 5 Vgl oA A BRI S8 L 2 U 4 s T
RIZH (P<0.05), i Z M4 T IJE L3RRI (P<0. 01D, MifEsh&m THIAA (P<
0.05); Mgy ZHEALEA ZHK. . SRR U IR0 0. W0 20KS B 40 KOKS T 4 e %k B 34 =
(P<C0.05), 5. KIRF=YIIEHr 220 X TS PR A e 2 ek /N BRAR 5 A AR VE
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