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Sleep-Drug Intervention and Drug R&.D

Zhang Yong-He
Department of Pharmacology, Peking University,
School of Basic Medical Science, 38 Xueyuan Lu, Beijing 100191, China.

1. Calcium antagonists and Barbiturates hypnosis

In order to elucidate the mechanism (s) behind the interactions between barbiturates and
Ca®" antagonists, the effects of L-and T-type of Ca’" antagonists combined or not with seroton-
ergic or dopaminergic system on pentobarbital-induced hypnosis were investigated. The results
showed that nifedipine, verapamil and diltiazem significantly potentiated the pentobarbital hyp-
notic effect, respectively, and the augmentative effects of L-type Ca’" channel blockers may be
influenced by serotonergic system. These results were also confirmed by sleep architecture analy-
zing test in rats. Furthermore, results obtained from immunohistochemical study of c-Fos expres-
sion in VLPO and TMN suggested that the potentiation of diltiazem on pentobarbital sleep may
be related to the activation of GABAergic (y-aminobutyric acid) neurons in VLPO and subse-
quently the depression of histominergic neurons in TMN. On the other hand, T-type Ca’" chan-
nel blocker, flunarizine also showed significant potentiating effect on pentobarbital-induced
sleep. However, the mechanism is related to the dopaminergic system at least in part, but not to
the serotonergic system which has been found to be involved in the augmentative effects of L-type
calcium antagonists on pentobarbital hypnosis.

Our previous reports indicated that the augmentative effect of diltiazem on pentobarbital
sleep was regulated by serotonergic system. The aim of this study is to clarify the effect of two

kinds of serotonin receptors (5—HT, and 5—HT,, . ), which are known to be involved in

2A/2C
sleep regulations, on the augmentative effect of diltiazem on pentobarbital sleep in mice and
rats. The results showed that diltiazem (2 mg/kg, p.o.) obviously prolonged the duration of
pentobarbital-induced sleep with significant increase in NREM sleep time including light sleep
time and deep sleep time. These effects were significantly antagonized by the 5—HT,, agonist 8 —
OH—DPAT (0.5 mg/kg, i.p.) or 5— HT,sc agonist DOI (0.5 mg/kg, i.p.). reflected by

most of sleep parameters were recovered to the control level. However, synergic effects were ob-

served between diltiazem and antagonists, p—MPPI (1 mg/kg, i. p.) for 5—HT)4 receptor and
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ritanserin (2 mg/kg, i. p.) for 5—HT,azc receptor, when all of these drugs were administrated
under the ineffective doses which did not interfere with pentobarbital sleep, reflected by signifi-
cant increase in total sleep time with co-administration regimen (diltiazem—+p-MPPI or diltiazem
~+ritanserin) comparing to single-administration or control group. From these results, it should
be presumed that the augmentative effect of diltiazem on pentobarbital-induced sleep may be in-

fluenced by 5—HT;, and 5—HT;a/s¢ receptors.

2. Involvement of brain serotonergic system in Ganoderma Lucidum Extraction induced sleep

Our pervious study indicated that GLE (Ganoderma Lucidum Extract) may have benzodiaz-
epine-like hypnotic activity to some extent. In China, Ganoderma lucidum has been used as a
tranquilizing agent to treat insomnia for thousands of years, although its mechanism remains un-
clear. As a traditional Chinese herb preparation, GLE may regulate sleep through multi-pathway
activation besides GABAergic system.

Recently, we explored the effect of GLE on sleep in normal rats and developed further in-
vestigation on the somnogenic mechanism of GLE in normal rats. In this study, our interests
were focused on the serotonergic (5—hydroxytrytamine, 5— HT) system, which is one of the
most important transmitter systems with respect to the regulation of sleep. Historical data sug-
gest that the serotonergic system is involved in the sleep regulation, since electronic or chemical
lesion of raphe nuclei or administration of the 5— HT synthesis inhibitor p-chlorophenylalanine
(PCPA) induces insomnia that is selectively antagonized/reversed by the 5—HT precursor 5—
HTP. Therefore, we studied the contribution of 5—HT systems to the sleep parameters of GLE
to fully elucidate the mechanism of its sleep-promoting effect.

Results;

1. GLE showed no effects on the sleep parameters in normal rats at light phase. While at dark
phase, GLE significantly increased the NREM sleep and light sleep. The sleep architecture was
unaffected. Flumazenil, a benzodiazepine receptor antagonist, showed a significant antagonistic
effect on the increase in sleeping time induced by GLLE. On the other hand, diazepam showed syn-
ergistic effects with GLE on the sleep parameters in the rats. These results suggested that the
hypnotic effect of GLE may be related to GABAA/BDZ receptor.

2. Pretreatment with PCPA, an inhibitor of trptophan hydroxylase, significantly decreased
the total sleep time, NREM sleep, especially the light sleep induced by GLE and these effects
were counteracted by 5—HTP. Furthermore, 5—HT,, and 5—HT, antagonists significantly in-
hibited the hypnotic effects of GLE, indicating that these receptors were involved in the sleep-
promoting effects of GLE.

3. GLE significantly enhanced the concentrations of 5—HT in the regions that were implica-
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ted in the regulation of sleep-wake behaviour, notably in the hypothalamus and DRN.
Conclusion:

GLE may exert the sleep promoting effects through brain GABAergic and Serotonergic system.

3. Potentiating effect of spinosin, a C-glycoside flavonoid of semen Ziziphi spinosae, on pen-
tobarbital-induced sleep may be related to postsynaptic 5— HTj4 receptors

Previous results have suggested that spinosin, a C-glycoside flavonoid of semen Ziziphi spinosae,
potentiates pentobarbital-induced sleep via the serotonergic system. The present study investigated
whether spinosin potentiates pentobarbital-induced sleep via serotonin—;, (5—hydroxytryptamine, 5—
HTis) receptors. The results demonstrated that spinosin significantly augmented pentobarbital (35 mg/
kg, 1. p.) —induced sleep in rats, reflected by reduced sleep latency and increased total sleep time,
non-rapid eye movement (NREM) sleep time, and REM sleep time. With regard to NREM sleep dura-
tion, spinosin mainly increased slow-wave sleep (SWS) . Additionally, spinosin (15 mg/kg, i.g.)
significantly antagonized 5—HT; s agonist 8—OH—DPAT (0.1 mg/kg, i. p.) —induced reductions in
total sleep time, NREM sleep, REM sleep, and SWS in pentobarbital-treated rats. These results sug-
gest that spinosin may be an antagonist at postsynaptic 5— HT), receptors because these effects of 8 —
OH—DPAT were considered to be mediated via postsynaptic 5— HT;, receptors. Moreover, co-adminis-
tration of spinosin and the 5— HT;, antagonist 4 —iodo—N— {2— [4— (methoxyphenyl) —1—
piperazinyl | ethyl} —N—2—pyridinylbenzamide (p-MPPD, at doses that are ineffective when admin-
istered alone (spinosin 5 mg/kg, p~-MPPI 1 mg/kg), had significant augmentative effects on pentobar-
bital-induced sleep, reflected by reduced sleep latency and increased total sleep time, NREM sleep, and
REM sleep. In contrast to the attenuating effects of p-MPPI on REM sleep via presynaptic 5—HT;, au-
toreceptors, 15 mg/kg spinosin significantly increased REM sleep. These results suggest that the effect
of spinosin on REM sleep in pentobarbital-treated rats may be related to postsynaptic 5—HT, receptors.

Previous study suggested that spinosin potentiated pentobarbital-induced loss of righting re-
flex via serotonergic system. This study was undertaken to investigate the effects of systemic in-
jections of p-MPPI (5—HT,, antagonist) and 8 —OH—DPAT (5— HT,, agonist) on spinosin
activity in pentobarbital treated mice. The present results showed that p-MPPI significantly po-
tentiated pentobarbital (45 mg/kg, i.p.) —induced sleep in mice, reflected by reducing the
sleep latency and increasing the total sleep time at 2. 0, 4.0 and 5.0 mg/kg (i. p.) . Co-adminis-
tration of spinosin and p-MPPI both at ineffective doses (spinosin at 5. 0 mg/kg, i. g. and p-MP-
PI at 1.0 mg/kg, i.p.) showed significant augmentative effects in reducing the sleep latency,
and increasing total sleep time (P <C0.01) in pentobarbital (45 mg/kg, i.p. ) treated
mice. Injection of 8 —OH—DPAT induced reductions in total sleep time at 0. 1, 0.5 and 1. 0 mg/
kg (s.c., P<C0.01), and increase in sleep latency at 0.5 and 1.0 mg/kg (s.c., P<C0.01) in
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pentobarbital (45 mg/kg, i. p.) treated mice. This effect of 8—OH—DPAT was antagonized ei-
ther by p-MPPI (5 mg/kg, i.p.) or by spinosin (15 mg/kg, i.g. ) with significance, respec-
tively. On the other hand, spinosin showed no effects on 8 —OH—DPAT —induced hypothermia
which has been generally attributed to the activation of somatodendritic 5— HT,, autoreceptors in
mice. These results suggested that potentiation of spinosin on pentobarbital hypnosis in mice may

be mediated to its interactions with postsynaptic 5—HT receptors at least in part.

(PG =Fh L —AIS @ EFH W] diltiazem, verapamil Fil nifedipine 3458 1% B b Z- 40175
SRR . 5— HT BERRZE RGAE L — 1805 30 10 B 7 750 185 5o 13 2 L 22 i e e B () AL o) v k2
FEAEH], Ho 5—HT Ml 5—HTaZ R NEY); diltiazem 5 5—HT REEAEM
AN T I K BB IR A5 ThAFAE A EAE R T 38 A B A e U B i 422 328 Jo £ 356 3 % 0 VIL-
PO ) GABA REMZE TS Al TMN L RERERI 220l 5 diltiazern 338 SEUMAR I T 09/ B
BEARAIVE] . FTRES 5—HT RGEA HIERR, M5 HXT NMDA SZ R HHIEHARE

T—AUSFEHURAIPE LR GRAERIES) HEsm e I e 2 A IR AE AL 5 TR AR R AT,
HHLHI W REZ Z B D2 ZRN T, . T— RSN AR 5 L— RUES R0 35 ) 4 i e
e ZZ B AR AR T, H =25 0 HIAL R 2 B X ).

Translational Neurobiology: Current Challenges and Opportunities

Wenzhen Duan, M. D., Ph.D
Laboratory of Translational Neurobiology, Division of Neurobiology, Department of
Psychiatry, Johns Hopkins University School of Medicine, Baltimore, MD, USA 21287.

Translational Neurobiology is to integrate research inputs and advancements from the basic
neuroscience to optimize patient care and preventive strategy for human neurological diseases,
and aim to take research from the bench-to-bedside. Drug discovery has been revolutionized in the
past decade. However, despite technological advances as a result of substantial investment, the
number of new drug approvals remains stagnant and the cost of bringing a drug to market is high-
er than ever. This highlights the persistence of a model of drug development that has not adapted
to changes in science and public perception of drug companies. We will use Huntington’s disease
as an example to discuss the challenges and opportunities in the translational neurobiology and
drug development. Huntington’s disease (HD) is an inherited disorder affecting the nervous sys-
tem in humans and is exemplary of polyglutamine repeat neurodegenerative diseases, and diseases caused
by a single gene mutation. The HD gene encodes the protein huntingtin (Htt), whose polyglutamine
expanison is believed to mediate the cytotoxic effects of HD, such as metabolic inhibition and neuronal

loss. Huntington” s disease serves a model for both neurodegenerative diseases and polyglutamine
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diseases. Currently, there is no cure or effective treatment that could delay the onset or slow the pro-
gression of HD. Our laboratory aims to develop therapeutic approaches to treat HD. We found that calo-
rie restriction (CR) retards the progression of neuropathological, behavioral, and metabolic abnormali-
ties and extends survival in a mouse model of HD. To further dissect the neuroprotective mechanism (s)
of CR, we use both genetic approach and pharmacological approaches to carry out experiments in models

of HD to identify and validate drug targets and biomarkers.

(PS4 HeAb Ay e 5 WA 2 A 2 (g BE Rl AT 58 2 D0 A N 22 RGP N
(P BRI s SR S B RO 5E . 7Ed 26 10 AR A BIE &F T FartknZ .
GRTIT BT 245 ol B L B R TS SRS AN 25T 3 08 AR L LAFEAT AT IR e B i o Xt 48t B A
PTG R BB 2 OO i 285 28 ) RS . FRATTHS T — A AR R AE 1Y
Bl ARATE AL ELE Y~ YT R PLE . AR, (HD) J2—Rhis e s . mg At
KRG, RMZIRITIESNG . B b A FE N AR SE . HD 5 4 65 19 3 F 5 AE
(HTT), BEAREHRTT HD 4iEatEshfe. Qs FRrQs s im sl s oo £k . F I WiRaE
2B L M 2 AT 2R PR RS . FRT, 18 3R R A s RaA T AU i it
RGNS . BATLR =R BRI A0 k. BT LB, PR RE (CR) FHAR# 2R, 17
DRGSR A RE R . SRR HD /N R R A A7, Oy Tt — 2Bl L 2 R ar B, Al
it HIHE DR B D7 i 25 ) 5 vk R AT HD ARG S2EG . LATFUOI RIS 24 MR AR IR 25 )

T BT AH IR T 23 B A P8 7 e A 28 A S R A

SKEGBE E W
HE YRR B e P Rt 210009

UEAFA . A 25 e AL KBRS B [l B L A E AL, R 5 T 7 A T BT A R
WABE N, AR T AR A A RIHR T — 7 12 58 O S A 0 00 7 il vl RE
ARSI 5 T AR A 0 B ATT PSR TR BTG PR G » R REA AR i 1 0 vk B 3
FRAEAT TSR IARRAIOtE . FRTE 2878 40 ML ri B SE U W AR AR, dsr THRRE
(4 H STk HHAR T — eI G AR T B EXIAS i R URSRR 7 1 T AR T
SERHERR L X 70 o 20 A S M O U A BT 25T R A SR A T — T

P25 37 2T A r R AR

PUB % N Wi
i B B Be AU st b I PR e Be 28 IS BT Jbst 100050

WA KRR 2GR R A O IR B 7. iR A S R R E BEHOR . [HT ARk, B Xt
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W EOR AR W 5 . BT 25 I LE T WG A R DRI, B sy e R 1) OB 24 F i A
BT CRBRHIREARERYE . 45 24 B 0 A R A S 5 2 W IF 5 A0 A 4R
(2 MRS 22— T 24 A BRI AR SR . 7 ST 48 90 246 24 Bl A A A& A L RiTATE E BEAK
PRS0 2% 24 L2 D JRE A T 1) R SE P AT » [ s 20 190 2% 245 B2 1) Sy Rk A7 A 1) TR, 3
i 5 G R 2 B MR 25 52 07 A RO o3 4 B0 SEAEURE L, RN I 2% 2 B A A R 2 0F
R .

RS ORI T 245 1) 25 B PR e 25807 VAN SR & BIIFHE
Rt
R AE R E AR b 100191

ARSI S R E R B O & — 1 H B/ E st SRR 2=, SR, JRY7 RS A 5 K
Far 25 AEH AR, JEEIFRURAE, Bk, HEST IR BORETR T 24 9 2 BRTE P O 1E A 25 550 pE
BARFEGEATEEMNE L, RELBEMR T/EL R FH/wid KFEAG M8 31T A5
ik, GABA—B SZ A& 1) IG5 (57 55 AT BE 2 BGPTR YT 25 W i VE FHAE s, DICT R AT — 2 () 80T
ZHPRTEE . AR AR T LA RS 15 S/ BUAG BRI A [A] . “BC081013” Ja M 25 v 4 B R B ) —
FhEp i S5, RS § 457 “BC081013” 10—40 mg/kg ¥ 5 il AR P ] FH/Wid
KRB R, WmHYoKE, I 5 EPEREAL FH/Wid K BBR I 2% 2. %25 3 X5, FH/
Wid KBRS R RS e 2 R b S DR B ORI B IR T T B4l . Uil “BC081013”
HA RIS I A 0 25 BTG . JF L, L2 BE R FREem g K., RN EENE, KT
T H 45T “BC081013” 10—40 mg/kg X FH/Wijd KR AT R AEFLS AR =TT
B2, UEEHAE “BC081013” JR¥7 FH/Wid KW T ARG SR N, HEREHIFA
B, IeAh, J RS “BC081013” 10— 30mg/kg BfXf FH/Wjd K ELHY B 16 3 JCB B 52,
W] “BC081013” Xt HiX # £8 R G AN FEAE AR 2 MR il B % A A . B AT DL 2 4] FHY/
Wid K EEEHEAT R, BRI, BT 0 2 R . P Skl FH/Wid KR T
S “BC081013” fy LD50 K 264. 57 mg, #RHIHITHEEL (Therapeutic index, TD #H5ARK (TI
= PR LD50/ ARG . = “BC081013” 3397 FH/Wid K RIEHEAT R 085k 9~13,
VLR RS “BC081013” Xf FH/Wid K BT MBI TN E2H . ARG Er
AR ERG BRI T 29T R B T IR S SR

W AR S sk T SR T LB A R LR AT

wEE W EE HERT REME
NEBHARI A2 B 2 2G50 EbE BB 110016

YEWR (Veneum Bufonis) SHWHGLTC R H & IRFELsh ¥y 46 RuE by BAHEWE bR K 76 75 0 iy 45
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149 - J Ji S B R i e 53 8 1) 1 R 2 0 il b 2 WEBR S A Z A iy, B SR
FHE R DA SR A 2 R 2 S PR . L 32 S P A AT RR VS T RN K M A R
P R TG VR R ) o Ll BN HR R . Kb LIERE R (bufalin), ABWETERCHE (cinobu-
fagin), JEUEFERCKRE (resibufogenin) W &HEEZ, WHIERE,

AW Z IR YERRIS B ok (BU—LM) 23648 AFTHERI B —Frgr il 2z, 325
TAMERER . TRERENCHE, ARET IO AR, SR 7 9 ¢ 11, SR E RIS MR
TEMERFSY R, BU—LM B Tk 4ai HL—60 48h, XJ i MUK A B2 mmaEIvER . 1C,
B4 3. 20 pg/ml, ARGV T 25900 U 4 AE A2 E K Rsg i, SCERZs R R, BU—LM
0.20, 0.40, 0.80 mg/kg, HEZLLA2Y 7R, ATLAREINH]NRFAT M (0 p3ss Mg, Mgk
) 52.5—80. 320, MR ALK Y RIS s/ N BRI S B e s, 55T BU—LM X
W BT RIVEI . AN 1T 2%t UST, U251 Fil C6 =Pl B amio L K ArE e, 455 s, 25fE
FHUST 4l 24, 48 A1 72h mT LA A K, 48, 72h 1Y IC 4051k 0. 28, 0.57 pg/ml; fEHITF
U251 4y 24, 48 Al 72h AT LA E I A=K, 48, 72h A9 1C 23R 3. 44, 0.45 pg/ml,

Y E AR AE R R, BU— LM 2857 i 21 X 22 R AR R BT 300 50 HLA Bl 3 IO LA
. FETHUHSC AR W 0L R ERAE . ASO BU— LM 2 & BAA i vE e . 2
2R 2 A it 52 Pk DL R AT RE SRR AL HEAT 1 S2 g o, 45 R K], BU—LM 0. 20, 0.40,
0. 80 mg/kg XF IEH /NI B EIGSHEA M, UL IA TSI vE T . 12 7 RIBE T4
TR BU—LM, #5020 198 BB AN 23l 25 25 A3 iRk, JF BA FHmtads, silliEs: 7
RUF BU—LM R AT 52 . 74T BU— LM BRI 25T B F 32 A5 50— a4 B v] LS e
FOHHR BT ECAOR A BURAE AT, Uil BU—LM RBURAIE RS ik B 53246 ¢, BU—LM ik n] DL
EH/NEIRN 5—HT & w2, $5 BU—LM ADm T e 57 ikl 5—HT &A%,

AR AR BU— LM GBI R A A KA W Z M RVE R, A BB & O iR T I 5t
AR, AEDUIMIE B RN AT RESE A 2 R 2 S

B SLGEHLUIR IR IR . BURE 2825

Mg EE EX SR RERE
EFHZGRLR S 2B ¢ P EYIEOREE R LB 110016

BV 423%E (Anoectochilus formosanus Hayata) J&—ifcieMmm ity . RHEAT 12024
FREATEVE, AT . DU PURALDA St S E TR “2 £, T RN A SRR
SKIA%, HETEP AR GLGEIT TG4, LR Z AR HIAE Y A0 T AR RO AR P G A A U5 i
RHITSRBACS, . AW BIEB RS EH SR - R B HTIRE LLS ER  25 BRE

Nof N I 4 Bk HL— 60, A6 i By 4 i ik UST7. A diikk Hep3B. Al 4 g
PR A549. A&5lis4ifikk Colon205, /INEBSAE MR AL ONELINJE S180) . X4 Lk 4%
FEW PRI (U3 QR AE, K329 AW, LR CERIEEY) AEA FUE T R AB) 1)
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HUMRAE AT 75, AN LR 45 R WoR, AW, AE, AEA, AB XL E 5 A6 i
TR AN A B A AR ARV E T (R PUI R SRS R R, AW, AE BEER 4525 7 K, )
DA 2 /N RS AR R bR S180 2R, HOW fpJi /D B A e B BE A 2R . 4878 AW, AE
BA RAFIBTMIE E R . B A BB BT S e 3]

IR BT 80/ B AR B | PRl SO AL B B /)N B AR P A8 PR TR BT (CCD X AW,
AE. AEA. AB MR #EAT 755, SCREUREN],. AW, AE, AEA, AB#EB & T/
Xt BRI B0 X HAT 3 B AR . AE S/ DN B 9 I S80A R A B IS I T AW AB RS
T AEA, B it—Ess. AEA. AB#ER 45 /N 0 POl B SO R (L BAT 35 A BUR
TERT. MR ABILT AEA. #2278 AB HAA BRAYERAE . CCIARIMES B, /N A Ak
PRI R PR R EEARLL . BT — By . b — 2D AT CCT AL, 5 4% AB Xpf 28 B
PRI . ZOREW]. AB L4257 k. nf LA CCL/NRY™ A1 A KPR s
KNP . BHEE TS T RET AB XN R0 . 45 R o . AB 4/ AR B 7E45 2y
WiE AP, R W TR, KU AB MBERAERICI 2. LI EZURIER . AB HAy R4
AR A o 22 B PR A T s FRATTHR AT A e B [ ek T B ELAT IR MR PR R VR

i bRk, GAGEAGUIR MR BA RAFRIPUME . SRR, A BT R O A
L PURR AT P2y

P 1T A SF A A549/CDDP 40 M 8 1 it 245 8 (1 235 1E H
TFyrig JRECR R4t BERRE XN
RO BV RFIGRE B 2 BEEsLs .ty iYL 3100036

WA AAAFISE T A (Tanll A) XA ZGIE/ N LG8 40 i (A549/CDDP) Wi S T-1F
o I A FHURERT R ik w8 BUARSN G 3% A549/CDDP 4l ; R A 685, HE 4efa,
PG (s H33258 M4 Tan Il A ER A549/CDDP 72h B AMJR TIE AR 10 43 IR FHAS R vk &
BERE (0.6, 1.2, 2.5 f15.0mg/L) % Tan[l A FHi A549/CDDP 4iifft 48h. 72h . 96h, JIpums
e (MTT)  He ik aail s s rd il 22, Ak it RT—PCR 2l 2.5 mg/L i1 5. 0omg/L #y
Tan[l A T3 A549/CDDP 4lijifi 72h survivin A1 bax Z:[R ) FRE; RAGRZEA L SP 450 Tan Il
A YEF A549/CDDP 40 72h filifw i 25 & H (LRP) py ik, 458 5.0 mg/L Tan [l A fEH
A549/CDDP 41l 72h, JEAF WA AT 20AE , R0 AN 0E S5, 20 M A% 11 46 A e
2y FE 0.6 ~ 5.0 mg/L ¥EIEHEIN . Tanll A Xt A549/CDDP 40 M5 4 MEI7EH . 1E254)
VERT 96h 25 2 ) 4 J 310 ] S 35 35 B e g, 43300 35. 5406, 42.23% . 62.47% . 69.58%, SXf
WAL AL, Z2RWA S8 L (P<<0.01), 96h DA 5.0 mg/L WEEHIMH AR E; 2.5 mg/L
5. 0mg/L PIREERY Tanll A+l A549/CDDP 40ffd 72h, DNA BERH KA MERT L. 5
FAPEXTRAZ FL e, 24 72h survivin 2L DNA 2715 /N2 B—actin 2L R DNA i JE(H T
K%, bax [N DNA Z5H7 58 E /N2 B—actin K DNA ZAF B L FF; 5.0 mg/L Tanll A fEH
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A549/CDDP 4ififd 72h, it 25#EE (LRP) M2t Bl B TAR 25 WE 4. 458 Tanll

AT A549/CDDP A 7= FF- P H LG FE4E H 5 84 R 8 survivin BRI FEIAF [ bax FE[R 3
IKiES A549/CDDP 4015 FEARIH258E 1 (LRP) %Kik,

Tanshinone [ A on human A549/CDDP apoptosis and

drug resistance protein expression in

WANG jiang-feng', ZHOU xie-lai?, YUAN hong3, HUANG xiao-hui', LIUxiao-ling®
'Clinical Medicine, Hangzhou Normal University students
2 Associate Professor of Clinical Medicine, Hangzhou Normal University

*Medical Research Center of Hangzhou Normal University, zhejiang 3100036

Abstract Objective Observe monomer tanshinone [ A (Tan][ A) on human non-small cell
lung cancer resistant cell (A549/CDDP) the induction of apoptosis, and its molecular mecha-
nisms as discussed. Methods Conventional methods of cell in A549/CDDP: by light microscopy,
HE staining, fluorescence staining H33258 observed Tan || A effect A549/CDDP 72h morpho-
logical changes during apoptosis; were used to different concentrations (0.6, 1.2, 2.5 and
5.0mg/L) in the intervention A549/CDDP Tan ]| A cell 48h, 72h, 96h, with a tetrazolium
bromide (MTT) colorimetric assay inhibition rate of tumor cells; Semi-quantitative RT-PCR,
2.5 mg/L and 5. 0Omg/L. of Tan ][ A cells 72h after intervention A549/CDDP survivin and bax
gene expression; Immunohistochemical SP method detected the role of Tan [l A A549/CDDP cell
lung cancer 72h resistance protein (LRP) expression. Results 5. 0 mg/L Tan || A role A549/CD-
DP cell 72h, showed apoptotic morphological changes, expression of cell rupture dissolved, nu-
clear condensation and nuclear fragmentation; In the 0. 6 ~ 5. 0 mg/L concentration range, Tan
II A on A549/CDDP cell was inhibited by 96h in drugs inhibit the rate of cells in each group
reached the peak, respectively, 35.54%, 42.23%, 62.47%, 69.58 %, compared with the
control group, differences were statistically significant (P <C0.01), 96h to 5. 0 mg/L inhibited
the highest concentration group; 2.5 mg/L and the 5. 0mg/L concentration of Tan]] A two in-
tervention A549/CDDP cells 72h, DNA gel electrophoresis band intensity can be seen: the nega-
tive control group, dosing 72h survivin gene DNA band intensity/internal reference -actin gene
DNA band intensity decreased, bax gene DNA band intensity/internal reference gene [-actin
DNA band intensity increased; 5.0 mg/L Tan]|] A role A549/CDDP cells 72h, lung resistance
protein ( LRP) the fluorescence intensity was significantly lower than non-drug action
group. Conclusion Tan [| A induced A549/CDDP apoptosis, and inhibit cell proliferation
in. Survivin gene expression by down-regulating gene expression and upregulation of bax to induce

apoptosis A549/CDDP. Lower resisitance protein (LRP) expression.
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(PS4 AR PSRBT 2 . PISABORM IS 1. 2
AL BTSN TSP, SRS A G5 E R R, O SR A o
AT 52. 80065, AEPFZ 1A 75508 TR Ioh g 2 JEL 1 3 9 0 o A O RL TR AT REER AR ST . 2
JIJH TS Capoptosis) Je&HZ R AED . ML DR L 40 i IR 1 4 22 b DR S0ORS B 4 ) — > 2 3k
AAnEst T R . IE R AN I A . MR T A AR — b AT AR 20 U RE TG R A AR L
R TR WO TR IR IR I AR AR . A SCRUR IR R S
i I A C Tan [T A) AT 25N HIAFE A0HE (A549/CDDP) . WMEEHX A549/CDDP
5 KA A TR XAV ST

FIR = 2 e 38 22 I A S B R e B A A A R
X1 8L
JURBESABE AR RIRA I ST R g T 524023

AR BT I 4 W OB T, SHRAETT R ORGSR R R B AR SRR
PRI RGHFFE IR, AR 2 FEd (Sargassum naozhouense) NAFFEXTSR, X HAR BEZ Wy i
WO E AT THIPROBESE . GIEZC 2R Im . RN S R TR ] 9000 B il (23°C 224
TR 12h, BELOOER . ERREIRERMU W 3 YOS BRI, T 3TC N el At
F B BT AR 2 FE Bed e Z WyL Pe ) s SR AR AR 0] — T WYE I YO R 7 ik = R e B 2 By
B, DR TIRbnE s SO B n s SR =Bk it AL /1 (Ferric reducing antioxidant
potential, FRAP) — S5 ot BEA I 2 FEEDTEALRE 15 RIS Oy — ok = fi B8 )F (DP-
PH) HIEBRAES . SRRV SR B 2m &0 2. 115 mg/g TH; BYULiEN SRR TR
FHIE s DPPH VSERFN 73. 4%, MUK TREFIR (77.100). SCHess RaRWIRRMN & 2 3 2 B4
AT RN RIRGTAAGNAE T, h TR E . IR0, TPAMMEAR . B RIGEE
o IZBPSEERT AR RN & R BT —E S HE L.

Researches of New Anti-metastasis Drugs-GIL.LB Compounds
Structured on AQP1 Water Channel

Yan PAN', Jing HAN', Shuchun LI, Zhongjun LI*, Xuejun LI'
! Department of Pharmacology, School of Basic Medical Sciences and State Key Laboratory
of Natural and Biomimetic Drugs, Peking University, Beijing, 100191, China;
? Department of Medicinal Chemistry, School of Pharmaceutical Sciences,

Peking University, Beijing, 100191, China;

Background: The compound GLB, (2"S, 3aR, 6S, 7aR) —3"—acetyl—3a, 7a—
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dihydro—2, 2, 2', 2'—tetramethyl—5"— (4 —bromophenyl) — spiro {spiro [1, 3—di-
oxolo (4, 5—D) —pyrane—6 (7H), 5" (4’H) —1', 3’ —dioxolo] —7 (6H), 2" (3"H)
— (1, 3, 4) —oxadiazole} has inhibitory effect on tumor metastasis of Lewis lung carcinoma in
mice and tumor cell human prostate cancer cell (PC—3M, with a high metastatic characteristic) ad-
hesion to HUVEC and laminin. Aim: to detect a series of new compounds (GLBs: 2HX, 3HX,
4HS, 4HX, 7HX) designed on the basis of GLB and to find out effective anti-tumor and anti-me-
tastasis drugs. Methods: Firstly, we identified the I.LD50 value of GLLB; Next, the effects of GLBs
on tumor metastasis and angiogenesis in vitro were analyzed by detecting PC— 3M and human um-
bilical vein endothelial cells’ s proliferation by using the CCK—8 method; Third, we analyzed PC—
3M cell migration and HUVECs migration by wound healing method. Then we checked the influence
of GLLBs on the expression of AQP1 in PC— 3M and HUVECs. Results; LD50 value of GLB is
more than 5g/kg. 2HX and 4 HS could significantly inhibit the cell migration of HUVECs at the dos-
age of 107% and 107"M when treating cells for 12h, but no inhibitory effects on PC—3M cell migra-
tion. 2HX, 3HX, 4HS, 4HX, and 7HX all had no inhibitory effects on cell viability of PC—3M
and HUVECs. Conclusion: 2HX and 4HS in GLBs has inhibitory activity on cell migration of
HUVECs, which suggested us it is worthwhile to further investigate their effects on tumor angio-

genesis.

(P4 FRIFIZAME Y (GLB R GLM) . 2RI AR 3h 4 SE RIS A 35 (4
1l Ao A AR ML A B T . Herh GLB AR RIS e, JA A R h 4k 22 wF 5T L GLB
ARERI RO IRAAIAC S Y. WIS IRIACE PR W e 5 B B Il A8 A2 IR 252807, FFAIFE
FA18 w25 3l 12 RV ) 25 A B R 45

/\

TBHER iﬁ%ﬂ%ﬁ&%ﬁlﬂﬁ?ﬁﬁ I

Mg MBERT  BEER Wkerdl  ENIE O MIE faTlE
i E 2R i . MRt 2100038

F [ b 24 1 2 Jig 1 i LE A A s B AR W 58 B g R v o {EL v 245 25 550 ) ot R el T 5 A 0 i
55 b H 23R 9T R S 2% 4 22 B0 A TR SR JE 1 24 T 245 I PR IR XN AXCBE S T AP 25 BEAR
IEREDT SR 2t e . SR R 25 S BB A SC B R AL,y T b 24 28 280 T R il 40 O 5 e 2
R s Qo o A i A PR A 0 B4 4 R S e A AR AN [ I S v R 2 B 2R A, 5
ﬁﬁmﬂﬁm%ﬁwéﬂ%%ﬁ,LE$W?ﬂ%ﬁ%Mﬁﬁﬁﬁﬁ¢%Aﬁ&ﬁ,LE@
il T 2GR K SR CBEROR . DR B AR i P 25 0 ST B AR K e AR R B B4 BF SR B
Jrike
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AR L AE X B 98 7 4 1A R A 2 AR TT I AE R v TR BT R N AR B sh e
PR, S5 G 2 @ SORE IS B R BN W 25tk s 2 B r vk, MO B8 EA
RO AL ELA Z2 80 B RR TS P ARG R T 2 R SR 25 W 25 3 i S s 4Rt T Ik S %,
P 1o mad RN EE ST R B IR AL AR NIE B IR IR (FFA) 553019 HepG2 g 5t 40 ff 451 £ 455 4
XoF i A EE PR IRV MR B BGRAr EAT IS 2. i R KRR WAy B3k AS 18 MBI
3. R RAR GRS AR, i B A E IR IRIGT A1) HPLV—UV &% &, JFife B E
PERERRHRBGH A 6 eatkib &9 (T, I, M. IV, V. VD # HPLC—UV @ igK; 4. @it
ML Ak 2 7 B3R AT BE AL AL S W 4y s 5. ZEBE ST A IS 1k HPLC— UV o 1% & 3L 5 |-,
Xif O e A BRI S AT FEA 53 0 HepG2 i A RIS BE SE 56 A 5T il JE B 41 e (o
WINPT 2 . M 4EME Byt LDH, GPT. GOT §§iE /7. I IE SRR ik & B RS VE 5
6. 3 Ik s BN I 4L AR % S AH AL B R S BRI AR DC R F COX—2, iNOS SEffF 52 s 7. e
FER E I AR A BT SR SRR T A BRI G . AR N I IE B 8 B
S E RN A R TEE . G55 1. PR S50 2 I T 2 B AR 4R BB A mT AR A1 o5 iR K LA 8 1Y)
M KAF2 LDH, TG, TC. LDL—c &, 7t/ HDL—c W& &, IR RH B E
PRI A AR FFA 5509 HepG2 BOBIARE T & 1, JFREINZ0M LDH B, 25048 B4 =
HA—EREMMEIREN: 2. RIoi@r B EAZCGRM Mk sy (1, 0. M, N. V,
VD ) HPLC—UV % &, 3@t i b e Ml g 25322505, Gt 3 AN ALY B2 15 A 505
MRS (T, 1. D . SRSNEIREIE, AAba (1. 1. D fF—ERE TR
FREL FFA 35500 HepG2 4 IR BT & w38 m, IFA 8R40 LDH, GPT. GOT MRk .
EYF RS B 98 B 40 1 4R U A EL R WL 35 25 57 . R IR ALFRG T /R il RE Sl 2 FEA Wil
FFA S AL 0 A RS AR A B E B9 3. fFss e, k&M (1. 1. D w RFEFRRE
FAk TNF—o BSR4 T, 40 COX—2 & INOS fy32ik, ST EA — & i fidr
YER, B BA4G 1 I & W o v JC I8 BR VR FH S vl 3 3k s /0 Big B 14 v 198 9% i S5 7 38 108 05 4 1) 5
4. TERRE AL S SERE L. LA RO o 22 5 5 00 S0 43 5 4 0 508 B 4 1 10 A TR A
RPN AMIFIE SR B RN TG . 4598 MR AN SE B0 T B4 S FRIR ARG, 48
TR KSR () 25 BRI P AT REJE 22 LN Z 4L B9 TR MR AL B . R F 5T X o 25 22 80 05 G A B4
VEUEAT THET, W RIR 25 253808 o Ltk AN L 1 0B A 1) Q1 24 T & 3438 17 58 i T 5% S8 B85
%%,

N 7 2 A2 ARAE B0 1) i 1o
EE skKFE HEEE OBHEE AN @Ak
KA BE RETT AR ST E ALK E K 300193
W ZE (endothelin, ET) &E&F 21 NEIEBR ML IR, HA 50 K0 M8 B4 V8 F e BE i
B NI4T B AE (A T RE . 7RO L . MRS 2RO i A A A i R E R N B EA
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PRI LA B2 A5 5 il A BE s 25 W — B 32 T . 124 A N R SZAR K5 PR ik A 31
(bosentan) . Pfth4:3H (sitaxentan). Z¢57 4230 (ambrisentan) ZRuE i T Wish k& EATIE
J7, WA 12 ANEET N R G S 25 TR AR IE B B, XX Lo 25 W i . il ik
E e P BRI A 2 RN [R] AE BOE . R IS T R LN R A S o AR R AL 2 ) B
HHEE A R SORT R T 5. A TR N B R A5 5 s 5 i I RE R RUE IR, LIBCH R
GefRERRN . SMEBDE A FZ R T R g, TS HRmE B ALR T 2459 R ET—1
PR U E S Pk a8, XSRS Wi I B SR ABPUROS A TR0 . DB & LY 39 MEA
Yyrhiige R R YU R R ARG 8 A, 20 DL KCL AT NE JIrifs S 14 8 44 il 45 i 46 45
RIBZACE Y K R A PUE R e . 028 PR 56 T BB 07 28 )5 0 1k 5 S B R 1Ak B itk —
AR TN B 275 S A AR BB I A5 BTS20 (pA2) 5 AN IR2G A I T ER . 45 R Wos
HA 3 MG YR N B R T S 0 I WA O A5 ST S EC S AR AR Y . St — P
LGP R RLZ T, AT PR A /N R AR SE T AR LI B Ak A W 6 P R 2R 00 B A N
BUEM . iRy, Sh 2 POEAY I 2400 2k, TR R 1 B — o SRR 0 N B R A B PR RCR
H O IRGEA RO AL S AT — 2P BRABEL .

2.0 R O A SR O B
S XIE BEA WA ik
KELGWITERE RIS R M S O TE A s K 300193

10 A, BRI B RIEE N, H ) LR 2 A MR £ ST
R, FEIER NIRRT 2500 A B[R] B BOUHO2 i ARG 56 B B A AR 246 G- 9 B S0 e 4k
IR A L TF K o dE e rn e 2 R E A G W78 8 25 )5 10 0T & 2o A% v v oK Lo i i
30% . TEHTZYFF A S R I PR 0L FH B B3 T 2 300 11%) 45 o 24 9 73 M A 1 45 B 2 7l ofe 3 K 2k
W25 NSRS M KRG F . 7E B Y I A R MR 3 1 4l i) 4% Ao etk R R v, GO JE
BEPERECHH WA IR 22—, 1960 —1999 4F [0 &8k 259 7 5 LR 9 259 v A 9 V6 2 R k0 i
BEMETEL, T 1997 AR5 P42 A TR PRRRT B 17 24 b A 5020 5 25901 5 QT A B 4 DL R
PERE 0380 1 B A O . 38 A 52 M Al K Y 2004 4EJ7 4% (rofecoxib, vioxx) IS, LK
2007 4B A& F O M08 28 A 2 A o X BB AR Ll R R AR X 245 1) 1) 0o ML A 2 A R RN T A
K o I ) OO0 0 A8 28 A P LR O 2 B 19 IXURS: PP A Sk 8 245 L Tl e b 20 5 1
TiH 22—, LEL58F A 0 R 0 IR P R A T R S O 2 S PP, O R AERHT 245 %) J BT ke A
PERH T R A G L B A B S, R B 0 B 5 T A5 SR K S 5 I R S
PPN R SRS %, AR IIEN RS RURAS . 25900 IEEE R A OGP AL EE 3
K LHEESEM QT MR ZO0ZEe it U SR &R, BiErE W
HMTERT 2B R BT O A i 18 5 AN R B i e QT A A4 o % 7 9 43+ JE At hERG B
T BHWE I PPR L, EEAREWRA I — RIS R AT TR S &5,
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HENLAHN YRS TN 25 5 hERG #UEE AR EAE R —= KR KRS hERG Ml E 4SS &
(1 ey 368 S A TR LA Ko JULE MO S A0 v (57 B9 ARG DM AR T 15073 . P 250 5 hERG #3 T8 AH B4
FHPSTIN AAS R ] AR L7342 0 O i T A2 (A BB TR RIHE T IR AR 7Y 5 B X hERG i 18 45
FRETT L R E AR R G AR R ) BT LAR LS SE PR ICAR S 5 920 s SN0 i1 0 A 5 4
(Rubidium flux assays); HURBUSHZOCHORHRICI R s 42 A SR A HHG I RS, X LERTRIAN
TR IS & Feth . MERRTE . REPESE TS AU . AR 20T A SE B R EOR S 25 )
A RARNE R 255 s AR TRKSF 5 R R AR, SR Sy bRk vl 0 ) F0 00 R ¢ 24 990 ] BE B0

BEPE S

A Pyk2 St e # 5 BB 2 T A itk

BRI BRJ9R
[ BR oAb B AU A P M B 2 Be 28 R 5E B dEst 100050

B TR E R B R BRI 2 (proline rich tyrosine kinase2, Pyk2), N FREHIBEEREF 2 (fo-
cal adhesion kinase 2, FAK2), ZiHIK;HI7AGF B (cell adhesion kinaseB, CAKR). KN #E HEREE
IR IEF (related adhesion tyrosine kinase, RAFTK) . 454K #1145 H BR A BRI (calcium de-
pendent protein tyrosine kinase, CADTK), Pyk2 RN )12, 7T L5222 FhBAL w05
b, BATREEE AT LV R i AR Y & R Ak, AT AT AR RS 5 0 20 P Y AR 2
¥, ANREARRRRT . HEEE A S T AR, B EEE B A BT, EAG AR I, E R 20 R s 3 el
Agrf, Pyk2 98 SOG RS A TR A E, XF TR AR L. i 51R%E. AR TS AE
BRI, Pyk2 BiA ke sr bR 250 — A B RN JEREPERY I Pyk2
SEBUREIR ST (R A

[f] Sre FKIEEAL, Pyk2 J& THEZIAE A RS 2 MR G, (HI%A SH2 F1 SH3 45#hl, FAK %
TR Y Pyk2 15 FAK A 24 4500 AZSERR T HUARTE - i EL b O AL DB B R sy, 5 H A
i S R A A AL S0 6000 L 2R UF A, AR (SR = AT Bl L. FERM (erythro-
cyte band 4. 1 — ezrin-radixin-moesin) Z5Mi, HO P EELE 1. FAT (focal adhesion targe-
ting) Z5AS, A SEAEN, Ny FERM g5 50n] LA E A S EAZ B MHEAER . i
PETT Pyk2 M3k . ARSI LA IR ST . (BE0E 1Y Pyk2 2540t Jie 91— Fpaf e i 22 AL ED Asp-
Phe-Gly (DFG) #ix(, Xt n] figfs S 7E BB BRI I0 601 1. 53 4h, FAT S5 5 O
Pyk2 1E 8 & A7 3 Jm ARG BE

2 I 2508 5 2y 3 A2 ) 4 A 235 4 1 S i AL 5 A S 1 I AR DG 54 25 T, - SR T DB g v
P S AR B S 2, DN R I 8T B B0 25 ) 40 3201, e 2 w0 o A UK
JemEEAAL G ) TAE226 J&— K5 X ATP st ), vl B R 406 Pyk2 & FAK By #E1LIG
PE, Bl 5SS G R DFG iR, 5 IR BN DAG-in 2 DAG-out #2058 &4
() 71738 S0 R R PR DR, i — 2D R 25 S50 R B TAE226 /] LU SR v 19, 4t M ol )&
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PSR At AR A A R T SR SR S AR RS AR R R R A R M T A WA & B PE—
562, 271 J&—A I “ I e ATP s MEifilsn] . x5 T FAK Zg B A T & A A
Bom G R REE . 5 TAE225 26M0. 45& 35t 2 DAG B SE . X T 57 Fh R A 1
W R B R BB SCR A B 52 . FRTHAE S E T TR RS2

sk, FERM Z5H38 2 5 Pyk2 55 AR B0 AR LA 003 7 S o6 o N Lg% FERM
LRI R — RN T R UR B PR A T FERM S5 i o8 8. BH IR
FERM GR35 HoAth/ INSSOSE G35 AH LA R R 25 1 4 A R . ali e S ) P R S S A E AR L
PR TR A TG P T 4 T B e e e e M BT S8 B . 3 AR, X T e/ 1 ) £
T Pykz 5P A, I Pyk2 S G Rt E.

Gleevec, Herceptin, Iressa [ 1 ik 1 LAFS RV E 4 48 5 SEAT O 25 W) OB & 21
20 fe A n] BERATF ISP R AR 25 W a0l . DAL, % Pyk2 D38 s 93T 25 0 BAT AR
MoK SRR o

e A 2 R A PR R B i — R — ' IR RE R R

FIEHE kR R#EZ kAP B ERE AR
TPHRISGE R AR 610031 2 RARHRERZY RS AR 610075

W2, B WSS WIRA PE O AR R R R BN Fefi — ik — 5 LIRS (HPA ) )Rg
PISE . 735 RS2k B R AR R, Wik 7 £ B2 U IE AT P AR SRR YT, AR
WL T R B ) R R ULV B— IHERR (B—EP) . fZ R (CS) FIsZm; % FHILPE A4 A
[ 2H IR BRI R R A T 8840 . M b i 5 HPA BRGNS SRk R, 455 . Bt ra2H
KEMWE 3—EP, CS HFRmM L TIEFH, £HAHM 3—EP, CS & &% A A FFEE D,
H 24 iR g—EP & &, 244l s fldl CS & SR A i 2R B % (P<
0.01, P<C0.001, P<C0.05), FEFEHFRIERM A, 5 HPA HDjREAH AL T L IR Bt = B
R (CRH) . MK Orexin fEAR R4 504 25 5858, HARBIRIX B4 Rk T, 1 26 30
R PRI A LR GAACT #am) TR 4518 Wk A48 U e AR BB R BT el — ik — 5 -
Bl CHPA Bl ThagryZ=aLA 85 EH .

NI E B ELR R A7 AE M) CXC137 %t NMDA 551 SH—SY5Y
YT R0 I A M SR AR AR R SRR A T A 5

EISTEI S

IR BER 25 25 BT ST B9 250012

AP R O e i A A G I R b iy LACAZ . A RE SR . SRR RS L)
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T RE BN AR BAT Y SR A VE R RE R S PRI T AR A0 o LA PR R 2 7™ A D D) 22 Dy T A 2
PHUN BN — FREE SR RS ARG . APPSR AR E AR A BRI
1A 228 2 L A0 T e L — - S A I S T A A T 1 A R Y 2y T AR W
HLH .

NEGRBR NS EEABON 2 —. BAERSA AR, 5. ¥, i/
RALAM AT BOAF Z R VEI . Tz BT Tl PRI T o (B 258701 i 2 5 B A Al A2 iU
PR PR A TR GE B HE R A SN, i DU E B A2 e T, AR M) AR A
AP B9 59 CXC137, S R JRUH A 198 A 32 22 24 3003 D] — 2R PP Bk — 1 — IR I P A B
PN E R 25 ACEE AT 2 57 YT B8 B0 )1 2 WS SR R 2R AT AR ) . FRURE AR o o 2 fRIIR IR
RAGREYUZY . RE MR R, EREPEY RIS . BRI, SRS A AN Ca® AT R
el 7 = 737 Sl P B s YN 1 R 7SR A T IS e - N B R = B D 1 =281 L DR é e i
BR824 . DUHT s A1 25 AR N~ s 00 AR W A BE AR A ki, I3 i
IV 5R 25580, S w0 O L A /1

ARG BT N—HEE—D— KA (NMDA) T A& B 40 i 4 s (SH —
SY5Y), BALUA A oy 1 S BE R 7 1 i A0 o 2 A M A0 40, 8% A 4 SR TR 250 6 3 ik 45 4L O
86 s 149 75 95 PR OR SRS M AR R AR . SI2 38 H 4 AR TRD D7 TP CXC137 X NMDA 375 & i pf
ZANML B NPT UR T BRI . LB I8 PR AR R A R B 25 B A P itk — 2B IF 0%
A RRIT A R G BRI SR . W, DG b 20 808 b e B, R
RAMTFE AHEERE L XA TS s MDAl . o 5E 23 M R 3 1 = 6 B0 SR SR A ) B DR AT B B 24
Yrwt s AR .

524 FU PR 410 1 25 ST BR A i 2 R0l 4L e

R xRN B Rt
D RGBSR 2 E R BRI S B A5 e b 100081
PPN RN S T AR 2R B DA TR B2AF ST 22 730000

Ry ST 522 DK A 2 A3 (R PR G A T s A El R R R R e A, B 1 KO
B A AR . T IR GRS TR IE T AR B A IR E bR 245 & A 2 050 &2 07
IR, ABF) ARG, W R A AL (flash chromatography, FC) X =S4 1l
PR B8, SRR AL €% T R Ve R0, AR AL DR BRI E L, BEAT SR MR B VR R
40 ml « min~", FARFRIEATRIBOCAE . AR 28 SR 0 T B OF AR AR I 4. BRI 2 Bl sy, 5
KA ZHEL /3 IR A B A KA 4 43 PR . >R A DPPH Y& #E N7  H 0 B R e A A, 52 i A
A& EME A H%E DPPH 2X10 " M, ZBE90% . fEFiAES 10 pg » ml™' s IAFE] A 50 min,
IR IV A5 W 521 nm OB EEASRAE . THEFES T DPPH TR, dEREA A 3G BRIEH
R RR ORI GB R A E R BRI 25, X2 73 EAT O vk . ARGE T e 45 2R . i R KOS R A

34



Hh [ 25 LA TR 2010 455 — L AR5 )

A RUR 2. S50 RIHPGE @5 nT e 2 7 S U e T A a0 8, 845y 71 4. A
P SETE BRI R R Z' (R F4 0. 93, RREREE. B 7020 M40 4%+ DPPH (435 bR % i T BH
2y, T CIR CBRMIE T B2 HUZ 0t SRR PR 7, 405k 3~23 %5, 26~29 5, 33~54
5. 65~67 Sy, KA E N KOS B B B ERA RO . SRR S 0 5 S AL A HEAT
K. R DPPH 2R 2X107 ' M B OAR 5 . MRGBH AR 1C50 Ry 7. 14 pg » ml ™', 554
) IC50 h 1,41 pg » ml ', SRAIEE TR IR S X 5 5k i TLC #i HPLC 7304, #fi 5
S EERUT AR E TR, 5 CERIRE RS TR m PR A E B g5 et el
TR syt 5 DPPH H iy 3 R R i e B8 0 A HLES & T TPk I 5 K
SMBEER B A RO M . TR L I, 5225 IKBIOO S B H B B S I BRI M. B BR A
F 55 P RE S H A7 Bt M A A R i LR =2 —

T IR A% A S8 g 0 I A AR A 2% o 1) 17
AW AR
WA 2Rl B 25 ks o Bdl 310013

PEZL. XTI R AR AR (MRD DL K MR 3§ B 15 02 3 ok & 12 20 Bt g 10 JHE 1 i
I 2 03] . R AR B PE T & (NASHD . S 5132 W7 B8 i P I 46 A s JIF B PEA T 41 4k
R AR, BATA. B0, Ei. ShAMMS. TR R AR5 A D)
Ysess, ek T S BIRLEIE A EAEAN AR AR, B S T SR AR I R R AR R B
TR FA] G KT, MR 52 8 A W58 A8 105 I 2 P B R 285 27 PN D e A8 A A7 FH ) 1 IR
IETEZRA /e =

AR ST B 48 1 AR GO AR A 52 55 VR 195 P 5 U A 5 v i R T AL 96 ERE S5 42 XoF
b7 Gd-EOB-DTPA #f5% MR % 5132 Wi A 5CIETE A M B8 5 % 28 RGBT K B 15 1 4 43+ 19
MR P AR R G DA . BRI A8 . SR 5 = Fh K BURSRL A IR D I 98, g
G A AN 15 RN A0 LA 3 I B 5 T L S B0 KRR R Ak, 80t 480 Ak 4k — MIRT #8301
NASH Kk B KC 20 i 145 B hig

ARG TERE DT (NAFLD) & WA PR . 6728 & e Ao R4l v B 107 I 22 B i
PEIF5 . H R4 S5 I aEIL 9 212 sh A R . 20 S 0 B A8 M A R M &, e =
FUH v MU AR SRS . T DU TT BB R AR AR/ 2 a2, ik, B
BHARR R R T NAFLD (R 1263, IF 1E A8 2028 AN 68 X 43 g 105 722 M 5 8 105 M % 1)
JeiBR .

AR HOR G AL SR o8 W AR i T8 GE BLA A 9 IR A S5 80 . 1R B A B
FHARTEEM R il B AL (1], S5 Miae ZERT AL (2] DA Ko /IN 2l 4 fili 14 2 455 784 g 7% v (1 i
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03], S th BRE T HRIERR 15 % 8 I S AR BOR £ A DLk, e 75 12 W 00 0 8 B A o T
PRAEE MRS ERE s CT BRI ARG 5 & B AV BIE R 30%0, HA MRS MR G s 2 m g i
BG5BT B SRR R R AR 1) (4], Horb, 2350 MRI B R FHF 52
B PR N 7 I sh A AL o A8 P B (S R R . AR SR A X b MRT, MR b % 45 5
RHFReWIAE . BgWiEITFR 5 IR 4efb 2B T .

1 IR SPEXT e Gd-EOB-DTPA #858 MRI %5 512 Wi K RS PRI 5 A0 8 i I

BT (NASH) FHARAEZ BRI AS SN, IS0 . A o] 306 1) 53 R T &F ik, I
L RHUFEAL . o AR . BT LRI X o BRI v S 2 BB AR M L 2, [l AST,
ALT, ALP SGAAIRIR AR S B ILIC AT R R s B GARER X Z A E#, HE KA 2 IR
W2 WA 23 B 4 B T8 bR . BARTE RCi2 Wi A 0 B E S5 R BR M, A7 A8 ORE 15 22 Fl AR
AZERNFS o AN [F) B I T 25 R AN S — 3, {H 24 i T BRAR 7 VR R U £

fE5e ) NASH 1RSI LR SRRH AR AR PE . /INik SRRE RN T ZE AL 80 A8 AR TS . AR/
DK FBL P T FL . 4 ] 1/ slibs e 2 A A R A Ak i) 1 A NASH 43 bR . 3ok
EL— AR ERE— 2= H 2% (G-EOB-DTPA) JFERF Hss MRI %51k i, NASH
SRR IS RAF25 5.

FHEL R A e = Al A8 L v R AR 2 IR B NASH S g5 AT (FL) AR, k5 KR
SRR A I R A A — 2 AU 52 TE0 08 1 37 A B AR VR X B 384588 s 25 Fn if MIRT, 2 # ik
4 GA-EOB-DTPA X el . X HF T H AN [R] o [ [ B ARk B4, e SR AR B 3 i, LR AE
TS5 50 10, 15, 20, 30, 45, 60 438 o3l ARAFEIZR . & AR MR BRSS9 EE, D
TS HER RIS S 55 B F AT AR 3G 5 (RE) %0, FEE e R ARS8 5 A ] (Tmax)
FUAEXT G 5 (T bR 2 1 (T1/2). MRI J5. FFEALZ122 0 Br it B8 05 A8 H . 20 1 27
44k,

TS HHE MRI BoR SIS SR (SD F 3 04k, el Es c2m. Wi
FIES G SI 4 Tmax &R, R RE FReRi b f5 2212 F R, NASH 41/ FL 41 SI ) Tmax Fl
T1/2 # 5 3ER X4, 1 NASH 20 SI f9 Tmax fil T1/2 W3k T FL 41, NASH 41 SI (1
Tmax KT 34380, i FL AL FIER 24 ST/ 3 434, XFEwIES 5 NASH 4 STRY T1/2 Kk
T 75380, WHIER A FL 41 ST/ANT 7 204, RBPEMXT Heig sk MR 94555 52 i #248 nl se 1
X5 NASH Fl FL, ZH81224 A & 8. NASH 414 v M K ig i A v merdefe . A & 2%
FIAR M /N 2R, ™ F /N P DX 58 FE 21 AL RN 45 0 e SRR R 4 Ak s T FL 2040 /AR
AR R A LF Ak . $5 NASH S RbrifEE 2 BIRFENE S AE M 3 IALFifh, X sedl 412 % 3
1FEAR AR IAENIE (5], kA e Fr MR R IR REHRS 2 1 #8128 PE /N BR 3 )
BRI NI & [6],

2 JFAENT HE 37 GA-EOB-DTPA 1455 MR 12 W7k B AR AS PG 05 2 T 22 4330

JFEF b2 NASH 248 sl A8 it BRI SR 2328, IFEF4Efb iR B2 NASH 20 Wi i 85 28 4
br. BAT NASH S804 58 5 ZURAGTIE KL PR 2T A AR 22 40, AR A AR 43 3 8 o e i
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RWMETAHEER . KR NASH #A ISR 78 Gd-EOB-DTPA #4535 MRI Jo A2 Wi 7 AR
it JHF-£F 4 Ak 7™ F RS T NASH 43034 .

WL R AR e = AR 4. 7 5% 10 FA = ZH A IR B NASH B8, Al RH S R BUBREE R VR X e
58 MRI, DL ImL/s SR #f bk T 5 % HE3Rl . Il MR MG A IFA5 5 om B, EL B B9 A X 3 i
(RE) % . # Kk RE Wf[H] (Tmax) FUFHXFESREBR LR (T1/2) . RS A ERAR 4 58 g v ik
oy T er 4edl, a6 i DB 206 ) L], AR 25 2 €8 1) L £97) 8] 10000 S 4 T BRI R MR
BRI, AT R4 Y. 2 dife/ 2T 100,

FLi iS5 LB, MRS S 2 Tmax @55 4 RE FRE8 inbé s 2218 T B .
FERE A A1) Tmax, &AL 10 F4A0 Tmax F1 T1/2 K FXTELUR 4 ok 7 41, H Tmax
T1/2 WiF 5L 4EAb V0 MG . 26 I Rl AR (] B4 P 51 2 NASH K BRUAS )R B 114 R A RN 2T 2
fb, PEIXT e MRI F5 550 B — i) ad 72 o] B FiEAh NASH PSR 4efbii e, 8Uea %k
P, SR TR AR AE M >6600, 7. 10 ARSI AT LS 2% AN /N RE . 4%
HAERNF L LR Sefb, 4. 7. 10 J& 2 06 BE 41 0% 25 48 4k 26 43 51 & 0.52, 0.79, 2.84 Fl
0.50%, 7. 10 ANl XA SR LFdidh. 10 R I 450 s M #e 4 4k ik, 10
JEHLT AL Y0 R TR 4 JIR 7 4. Mt AUl SR ik, REBIRIAS M. /it
RIE . XEEH LU E R NG AR F R IMAT . ZAR F IR TSR g2 Wi AR A A B H T H1E
AR L 5 (0 27 A Fn o330 (7],

3 MR S B 15 S SRS s FHF A B g A e 2%

B IFE A AT, A e nd 3 5 R A UM R By A Pk, A s AR 3 388
MR 4 ol A5 3 00 2H Z0RE o1 1 R IR A0 R it AL 2T AR AR O AR B (B AP EF 2 fb o AR 32
BRI ASPERRE , FF T LRGN 5 18 P BT 98 £F 2 A0 0 I sk 38 . HLAa R A e i
Sk, HLRTRE G AR RS A0 I K RE B A RE TR 22 T BOS Wi ASMERf P, 2 57100 T8 ) 100 s s 1 A
R MER T (8],

SRR NG W PERF 28 . MR ARk . SchE FFB 05 = Fp K BURR AL, 1 05 1 A 98 K B
BRI R SR R gk = (MCD) Rk 2 J8 . 5 J5 8 J8 =4l LA A A 43, % B 7l ()
8 25O AR AT AR 17 H BRI [ B 5 AR PR A B R K (R B . 45 FLIE R 2 A A ] e Al s
AF VAR 1 G DU AR R A T S R A A L A S R R T 58 L MR B 1% LA I
Kt S50,

T MCD falkhs i 2 8. 5 F5 8 J8 = A BB Mt I 28 K BRSA A I sk R A7 3 in o RS 1 34
Fe ABUFTRIR, 2 JARARIEEIIMIE I AT, 5 A HBLr ik, = 8 A ARE . A0fH S
(I FRE I & W 1 . T 4L 2040 5 5 8 Al B n. 5 Bt RAER 3, = 8 JR4E
Fefae.

FLIE R BRI A K BBt R B, A RS HERG In, [RIRURER B AR G A8 Pk . RAE. WK
AT A E e b b BN . 202 BoRA vRIE /AN BRI A v, TC I B4 41k Yo
L RIAE.
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VO SRR B I B S5 M ORGP 28 T B2, A7 R A, (AR I AR T S 4T
41k

M MCD Rk =2 R BIYA o FINUIEIE R (o SMA) KRB YA, BUa s 1 3
Al RNA K- 288, 5 i 8 il — A ALK 7 B A5 RNA SEINGER . FLIERL T
«—SMA Fik#ihn, H Bk 3 FpLpRygmbl, P fbmmdl W Lk 3 Fpk N Zak w21, Al
ILET AE 2 L T AL

AHRHESIHT s . BPERT o — SMA 5 U8 i 5 0 A OCHE . SRR ZFifb . Ba e 3. #%
AR F BL A ARG, APERIZFZifl . AR AETE . o — SMA G HEEMSE, 28R40 IR,
PP o= SMA B AHOE, KiPE( S IR A8 PEFIEF A o AH G . FaREE SR, MR 5 A
PR REAG I AR 2T A Ak & 2B AT BURG SR VRS I, AT REA 4 T S 0 MR AR WA PR AR 107 P 28 100 5 15
L9,
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B £r 4L 6 bR o
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brizah s, A EVE ARSI, ARFE S S B o3 K FO g 105 . 3 Il A R 0 A e /s — 3 fiti 1
BRGNS K FCAAERR IV e 1. ] 12 SRR EE MR A A% 4R 15 1R15 THIRLRE AL A% 2 R B0 1 4
HMEERT, TR o AR A5 AR, F-X5a e i [ A0 T B BN I i 2k

MRI gl it s . £F AR AU IEAL AL i BB M / 7K B3840 i) ok B ZH w85 115 %00 51% . 4
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HIET 11—16 JE4.

KR CCl4 J4i 3 R fig S e NS 27 4 AL A AL e i AR A, KB CCl 38 0—
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8 JEI S 34 TR 07 5 S ANREAR T Dbk B, R A A A A% i R MRS RE45 & 4180
PepR A Al USR] CCL4 AbFE 6 —8 Al A 11— 16 Ja] i) b 21 2 AL A TR 1 B B 18] A e 255 A 46 B
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SEAGUIT Ak A 51 RS PN 2 0 R ARG . e 7 I 40 AT g T PN ) I e 0 O 5 B3R DT B O A
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RE X IR W 324t . [RAE. fa/fa BEBE R BUAY SPIO— MRIAAXS {5 5158 (RSE) & T2 i
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KC it KC 5 67 AT AU 25 T IR, esh, KCSMEAE . BTkl AAF5EEN] MCD A
T KC SRR 20 R haeE, midfE KC B PR [11],
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