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FH 4 P PR 4 o (0, 28 BRI (MRS A) S BT 23 455 1) 2 1 1 XL 7
ARIGEA R 4T MRSA AR o S5 R UESE 1 T vk ok
8 mg/L 4 WU FEARAN 8 me/L AR Ak R BE FH BEA TP I6) T
2 d, Al fifi MRSA B 6 fur 2 21 JEHR 9 1714, 1l A B E PE Ak
FRZIRYTE R B0t D B ORI 1/3~1/2, DTG UE T Wy
WAk A W% F MRSA ELAT 38 K A /e

DU PR3 8 15 (22 ZEBR MBS, DL 1C) AT 68 i B 2 1y
U RISk , AR DL A B0 A A BRI (MICso o 12.5 pg/ml) , F
R AR 2 KR AL (MICs ol 16.0 ng/ml) ik 5w, {H Y
TR IGE R F L IRy ME IR (2 ZS FIZEER MBS L WK 1D) 1 $T
BLBETEPERL S (MIC50=50 pg/ml) , T40 R I HEesmi,
1.2.2 ¥ HEVER  Chamoun-Emanuelli AM 25 % B Wy BE
W2 Ak A ] 00 A 200 B A e %) L T 5 DX 3 18 o 37 36
P DT TR 99 75 - 5 A0 @ B9 o 2 R 1] 2 TR0 4% 96 5
(HBV)#E A4, (5 My BE AL A W RV AE A 2L HBV )
7

Sof T PR B 40 (Vero 211 i) v 42 1 A 2 50 2A 4
i (HSV-2) , R IF ek (WL LE FIE IF, h—21b 59,
FURPIRE A9 B IE AR TR 5 BT H % 45 (ACV) B AT 3%
PR EEME ™, XFPULA T RESEE L FEICHE 22 19 3 DNA
SRR RS WA S AN M A PO HE TS L TR I M ERR [ B TR
BEVE L AT AE | nTRESE i T AR T 249 DNA & il
123 PUAFAERAERN SRR TFP 7RSS Bk B i A
TV P, A0 EC A BT A 0 e, ATk 2 i D 2, B
SR LA F ML I8 AS WA, (E AT RE 2 T e R - 5 A9 F5 41
CaM (FEAE Tl K EL 5 i CaM) A FH LR IR VE TS, &
SRIMBE AL A WA VAR I B, 0 R SR 2 fe TR s oy
AR, (EAE R YT A S0 HUB Yy TR B i i w ko
1.3 FiphyEEA

10-228 2 (F2 38 ) N FE Wy B (DL 1] 1G) J&— i 41 i J 301 410
HF . B EE R 5 umol/L (b & W BE 555 /b N WI-38VA
A 2 dJ5 T 75 S A0M 4 Go/M AR 11, FEak R A0MAET . %
A WA B BV B 10 wmol/L Bt AT S B 60 40 g 4> 38
FET AR AR AR T M 2, AR 1B A WI-38 41 Jifd
2P AR | dJ5 PIAFTE RN 909%™, Z A& Wil i 1 H
T 225y F49R S 11 Beb, il A S ATP B (MICs A
1.52 pmol/L) . Zong D S 5@ i (R4S 55 & B, TFP . FPZ %518
REH i TV AR T REZEHLIATT /NN A4 . Park MS 2607
FR3E 208 5 v R R RIS A A SIS B e 200 i ) s A% R 3
YRR A 3 KRS 25 mg/kg Bk, St 4 R, 245 R L LA ER
A SRR B A R B X R 21 (SRR 100 mm®) # F -3
A T 24 30% , p b 3% MR A1) 2 18 of = B9 S i 5L 9 okl 1
o AR CERR S G g B 7)) m] /N Ay 7 25 9% i
TR AN B A5 P o T W IR 25 Ak ) T 348 5 A S8 £ o PR
AN FRLRR (0 S VR P 3 AT 02 22 At 2 0 ok e 1 A 405
. Yeh CT 25T 2], TEP Al H 195 5E T 20 M (CSC) iy
FRAGIE X, 0/ CSC hr 1 (CD44/CD133) iy #ik , 55k
5 a5 P s ] AR At 1 A M A i 2k | 2 H R A
RO ANAR A RE S o LEFREE TR ST UE R, TFP l 3R 40
WA K 5 IR, TFP % iF DNA-ZE 13 (DNA-PKes ) (3835
FIP38 RIBER AL AR A MIVE . Kk, w25tk &9 M fk
TP K SRR B T B A HESIVE ] .

TN WHBER AL A W R BT VR A AT RE S R
BEg 7 R (LCFA) 7K1 LA K B RR A 2% . 25 e R il

- 1858 - China Pharmacy 2015 Vol. 26 No. 13

LA RS TN & VR, HAE AR S B 2590 5
NI A2 A (HSA) 454, FLT X — i & A IR 2R ¥yl el As
L 77 H I 2 24 0 e E AT S AR T . A AT R R, B
% LCFA/HSA 1Y T+ & , TFP B &5 45 35 0 (KM-1) 2 B A, i
LCFA/HAS % SR B B0 , i8R TFP i S 25 4k
JEFILCFA LI B RO v] REAFE R DI R0,

1.4 ¥ MDR{EH

I R GEARL I, Bheg S R P i FE R BB A 3 Fh P
HFE A (P-gp) 2 EM 2 M [ L(MRPL) F 2L i} 25 2 1
(BCRP) , iX S8 75 [ FTf HE g T 24 1 2 A0

TFPJ&—F A S5 T8 2 2R (80 C R BRI LD
il TFP & —HEEA I ARG (1) 22 S 25 M 5 5770 22—,
AN (R A AR AS R S UE B TRP A P-gp 5532 AR M3 M. oA
WMBERRISHUR 175 24 QN S e \FPZ R £ 47 R gt Ik SE RE K
b P-gp SN2 IME

Donmez Y S5 HIE I, 76 3 R 32 38 A% 32 16 MK 7 19 26
b, SR T AT BT S < 1 MCF-17 4 g MRP1 1936
Ko J3AN BRI R BER AL A 0] 50 MRP (1552
T RS A A L1 A0 M A S I A0 v A T, A BRIGY
WEVRAL AP0 T AN B Sh g2 R G, 1T AT RS A i
PECT, BRI, WBERAL A 10 A IS R S — W iR B R S PR
RIS A R — 2R
2 MIEERERLESYRIERLE
2.1 EmaEH(Hb) HEEA

WEERAL A W 0] 3838 A LT A0 M 5388 o R B el i) Jr =X
5 Hb A H A FRCA S . k4N, TFP A Hb MR G S 343
MLLZ RIREAFE . 7RSS Hb AR LT, TEP 77 bl AC I Hb ik
FIIMLLT R k22 . XL, TFP Al il 21 28 A Hb i, S35k
3 Hb v BE BRI, AT 5 A ZUBIR

BEAN PR S I 21 2 h T HA AR M A TE R
[R Ry e 285 00 2T 38 2 it — A B i, S B0 T A B 3 S g 1)
Ao T ERR IS AL A W mT VR FH T 12T 28 DA T 3 ) Hb 2844 , 9
D IMAT F R . 21 K (A AR P T My WER ER | )
iR o e S O R R R N O A oA L i L s LR
22 B5&icaM

VI 2 5 B 7 (Ca ) P4 19 A4 Ab e A8 J23 3 18 i CaM 52
B, Cariladfif CaM B K W45 T HUR A B B A 484k,
TR K WAL N B R SS S . TFP 5 CaM 454 e
SR alE e A A, S8 CaM MG 5k, HE T S50 Fas 0454
H1 Fas-CaM & AR ZRA , 52 AR gH T2

Chae YJ"'WIF5E & 3, TFP [ /E A H-AR 3 KN93 (CaM i i
BELHHE 751 A S, L AT R4 Kov4. 3 B0 3 3 M2 T IR 50K A2 1 st
&) , AT 156 B TFP W] LR H CaM 141 F - Kv4.3 3 18 A4 JT
SR
2.3 BZEDNAZ#

UT4ESR , AR £ 6T DNA WK 2405 (DSBs) BIHFSE
AN DNA XEEWT 28 B T 504 IR g e ——A [ 5K 4 12
FRIIRE AL, 7E EAZ AN, = [R5 R o i 422 75 22 DNA K
% 1B (DNA-PK) . Gangopadhyay S 2™/ HF 57 % W, TFP
AP DNA XUEE R 2406 &, Ml PR 40 B9 7775 2 . Ronald
S &k B, TLKs (ibk B K -7 ) AT USSR fb Asfl . Rad9 (414
M), a5 DSBs 6 & .

TIAN W BEEE A A T i A5 R IR A AR PR T, L
JE BN ERAN AP T, DEAh, W X 2k BE ST g 4 it e, 36

HEZI 20154855 26 4555 13 1



£ O FH T A 5~ 10 g/l 14 S0P R T i HE A 453 g 4

JEAIRE I, B, A TR AR T RE S E A Sy e S

& Y% DNA B S 1 T AVEGX S0 WiF5 T 19 S 42 20

M RAG S KA 51 . [RIEF, Gangopadhyay S 25 5256 K4l

W], A6 5 B R I IS I, TFP 76 BT it VR B 2.5 pg/ml B RP

AT A T A DNA RS .

3 Z5iE

W WEWR AL W) 0 2 AETURT RO ST A% T F 2,
Syl R HORS 0 BRA YA T AR DT . ARk, X HAE L
EA R L A R B R GV TR e . 5y
WERRAL S W) 2 S AL A 10507 RIS (F 24 A Bk . —
WREREE) AN TR IS, 23 AR R B AR A A s P . i TAEZAS
AN b AT LAZS & Z2 FhAH S i) U S , Wy RS AE 5 W 1Y
A=W TG PE AL G AR 22 AR PORS PO 7 T, AR BT UM L
MDR LA KA 555 o [RIF, FCHT B U A A 2 45 Bt
CaM #4275 3 4 M U T F75 s A Sl BE 2R LR S Y
L MDR FIHLAI I K P-gp I MRP-1 2543 F 4% , Bl 5 AU HL
i U R BE P B izt DNA S .

AT, XS Wy R 45 T AR FAIL TR R BEAT 7870 AR, Al
KHIFRA Rt — L RA . FI5b, WG SAL S W — Rl
7 B s BRI 1. AR B2 IR —, %y
WEWR AL 5 WPRE BAT B0 9 1V I 5
[1] Fourrier A,Gasquet I, Alticar MP, et al. Patterns of neuro-

leptic drug prescription: a national cross-sectional survey
of random sample of French psychiatrists[J]. Br J Clin
Pharmacol ,2000,49(1) :80.

[2] Sharma S, Srivastava VK, Kumar A. Synthesis and anti-
inflamatory activity of some heterocyclic derivatives of
phenothiazine[J]. Pharmazie,2005,60(1):18.

[3]1 Ford,JM,Prozialeck, WC, Hait WN. Structural features
determining activity of phenothiazines and related drugs
for inhibition of cell growth and reversal of multidrug re-
sistance[J]. Mol Pharmacol,1989,35(1):105.

[4] ZHoHe, ity (R0, 5 MERZEZGWI X 5 A I A S
BER] D A& B 25,2010,50(27) : 67.

[5] Siddiqui AB, Trivedi AR, Kataria VB, ef al. 5-Dihydro-
1H-pyrazolo[3, 4-d]pyrimidine containing phenothiazines
as antitubercular agents[J]. Bioorg Med Chem Lett, 2014,
24(6):1 493.

[6] Sohaskey C. Latent tuberculosis: is there a role for thiorid-
azine? [J]. Recent Pat Antiinfect Drug Discov, 2011, 6
(2):139.

[7] Galgbéczy L,Bacsi A,Homa M, et al. In vitro antifungal
activity of phenothiazines and their combination with am-
photericin B against different Candida species[J]. Myco-
ses,2011,54(6):737.

[8] Poulsen M@, Schgler L, Nielsen A, et al. Combination of
thioridazine and dicloxacillin combats methicillin-resis-
tant Staphylococcus aureus infections in Caenorhabditis
elegans[J]. J Med Microbiol ,2014,63(9) : 1174

[9] Tandon VK,Maurya HK, Mishra NN, et al. Design, syn-
thesis and biological evaluation of novel nitrogen and sul-

HEZD; 20154555 26 45 13 1]

[11]

[14]

[15]

[16]

[21]

[22]

[23]

fur containing hetero-1, 4- naphthoquinones as antifungal
and antibacterial agents[J]. Eur J Med Chem, 2009, 44
(8):3130.

Tandon VK ,Maurya HK, Tripathi A, et al. 2, 3-disubstitut-
ed-1, 4-naphthoquinones, 12H-benzo [b]phenothiazine-6,
11-diones and related compounds: synthesis and biologi-
cal evaluation as potential antiproliferative and antifungal
agents[J]. Eur J Med Chem,2009,44 (3):1 086.
Chamoun-Emanuelli AM, Pecheur EI, Simeon RL, et al.
Phenothiazines inhibit hepatitis C virus entry, likely by in-
creasing the fluidity of cholesterol-rich membranes[J]. 4n-
timicrob Agents Chemother,2013,57(6):2 571.

Mucsi I, Molnar J, Motohashi N. Combination of benzo[a]
phenothiazines with acyclovir against herpes simpex virus
[J]. Int J Antimicrob,2001,18(1) :67.

Okumara H, Nakazava J, Tsuganezawa K, et al. Phenothi-
azine and carbazole-related compounds inhibit mitotic ki-
nesin Egb and trigger apoptosis in transformed culture
cells[J]. Toxicol Lett,2006,166(1) :44.

Zong D, Zielinska-Chomej K, Juntti T, et al. Harnessing
the lysosome-dependent antitumor activity of phenothi-
azines in human small cell lung cancer[J]. Cell Death Dis,
2014,5(3):1 111.

Park MS, Dong SM, Kim BR, et al. Thioridazine inhibits
angiogenesis and tumor growth by targeting the VEG-
FR-2/PI3K/mTOR pathway in ovarian cancer xenografts
[J]. Oncotarget,2014,5(13) :4 929.

Yeh CT, Wu AT, Chang PM, et al. Trifluoperazine, an anti-
psychotic agent, inhibits cancer stem cell growth and over-
comes drug resistance of lung cancer[J]. Am J Respir Crit
Care Med ,2012,186(11):1 180.

LR G HEN , SR, . RN R R A R T B
DNA R S 11 850G A 7557 2 15 F1 P38 B R Ak 4410
HPERID]. B 22 5 5 438 5 A &, 2005, 19(2) :98.
Kitamura K, Takegami S, Tanaka R, et al. Effect of long-
chain Fatty acids on the binding of triflupromazine to hu-
man serum albumin: a spectrophotometric study[J].Sci
Pharm,2013,82(2):233.

Sharom FJ. ABC multidrug transp orters: structure, func-
tion and role in chemoresistance[J]. Pharmacogenomics,
2008,9(1):105.

Donmez Y, Akhmetova L, seri OD, et al. Effect of MDR
modulators verapamil and promethazine on gene expres-
sion levels of MDR1 and MRP1 in doxorubicin-resistant
MCEF-7 cells[J]. Cancer Chemother Pharmacol, 2011, 67
(4):823.

Wesolowska O, Mosiadz D, Motohashi N, et al. Phenothi-
azine maleates stimulate MRP1 transport activity in hu-
man erythrocytes[J]. Biochim Biophys Acta, 2005, 1 720
(1/2):52.

Pan D, Yan Q, Chen Y, et al. Trifluoperazine regulation of
calmodulin binding to fas: a computational study[J]. Pro-
teins ,2011,79(8) : 2 543.

Chae YJ, Choi BH, Choi JS, et al. Block of Kv4.3 potassi-
um channel by trifluoperazine independent of CaMK II [J].

China Pharmacy 2015 Vol. 26 No. 13 - 1859 -



[ AR R AN AR 25 28 B 25 25 RO BIF ST it i

LA AT RXE L ZEL (L MEEAAZHZR, M 51000652, s dER,S
Al 528400)

FESES RII12;R944 XEARERE A XEHS  1001-0408(2015)13-1860-03
DOI  10.6039/j.issn.1001-0408.2015.13.41

i E R ANBEKRERAREEABRLA T PHERLHGTFRIE, F ik A BRBRARE P BRLH”
“#h R #AR"“Solid lipid nanoparticles” “Traditional Chinese medicine” “Transdermal drug delivery” “Nano-carrier” 5 % 5% 417 , 204 %
742000 — 2014 4 PubMed . ¥ ) 42 W 4 X 08 B | 48P S F) S8 B Ao 77 5 S0 B b A % BV AR 40 K 04 R iR SR AR (i
AR A BB e P 2 2 R A R R AR R SUBROT AT SR . R G4k A E MUK 16T B, A ALK 32 % . BRI
FRARFLF G RAAT Ay oo =88 By R AR B B, 2 R AR N AR ERA A 28 s BRI F . LR S R
By, T & B AL GRS M 2 A A R R AR RO R e AR A Fe @B R . 5 o B ARt
Bk, RCHROGHFLX ITEAEL FARNEE FHRABKERARES A TERSLHY, BEGTUA G OBEARAL
T Aoy S T @ 82 R GRS, B IR

KR BIRAE o Rk P 2 2 2626 s 4 R BUKR

I 1 B S5 44 K A7 (Solid lipid nanoparticles, SLN) J&— 145 49 RSSO Rk T 180 2 AL AT A [ 8 48 A R (EL I e bRk
AR TS AT R ANOK AR 2GR, B AR i B R R o BA YA e AR 2 B R
oA AR T T A 700 S5 1 St BB, AT 24 0 D ik T A K 1.2 FREFEEHNEA
7 P B B TSR 1A, L AR 24 50~ 1 000 nim 14 [ {4 jig o 4 24 R HERI W FRFUA R, R RO T A 25, 2
REGL o, HAZRMEE B 7 7R BAEME TR E , wT LA sE F A R SCHR[2— 3] & I SLN 28 e 45 24 i T A% 2 TR0 T 151
JIR B oA SRR B4 AL SR ARE ), FLR A T, 5 T 1 o EWER ORBERE (R LA 80 LA JIE b I 188 55 . Sy A WF
WA KA Y, SLN F RG24 Ik G 5 2 K 45 24 SRR, 3R A M A A BB A A BH 1 SLN kLT SR 4R
& TN SLN (YR DR LR 28 B 25 2 vh A SRR DL 3, Sy a4 T RIE RS E M. Andjelka B ZEPHF 5% 211 , & H L 5E4k
RPN Z — SR EF AR, 2R A2 2P SRR P FRTAT TG PR R RE 6% 52 M SLN KL (422 il /iy RAR Al
B8 ik 50 1SS LA S 7E B il o B VR T, B B A B ol FRMERMR B2 1 22 2 R R TS R0 (1% , m/m ) BEWE i SLN
J TE BN VE T | e i3 ok 26 24 T BRI 4 00 o el 14 2 S S LB AR /NT 200 nm, 253 B EUN T 0.1, 3t e
R PRI 25500 2 e P BIE SR B T — b s 2z . Oy PEYERR 2D 64 o S8 TG MR XF SLN KL T~ (14 PRk
I, 2B LA TR B BT AR 247 28 Bz 25 257 “ AR 3R A EERZ, Kullavadee KO SF8R I BH 5 22 18116 14 71 &
“Solid lipid nanoparticles” “Traditional Chinese medicine” AA7S e FE L IE (SLN-C) A1l 5 - 2 1 % 44 570 2% 111 B s 80
“Transdermal drug delivery” “Nano-carrier” % b S H#R] , 4HG AT (SLN-T) 43 5l il £ JC AR HY 24547 1) 25 11 SLN KL, 45 5 s %
11 2000 —2014 4F PubMed , " [ J1 ¥ 4 SCHCH o2 AER PP SCH] FRERTATTE P50 X0 SLN B2 B2 0520, H SLN-C 7 52 BRCIR T
PR ZE AT 5 $s e A OGSk A 167 4, A 0Tk SLN-T i 2 FIk
320 FE WA O A B T3 48 KL 4 R T b ) L35 B L 2 SLNZEREHLH

05 9 B P22 2 R 745 L i %F SLN B0 2 B 0 . Shah KA S5038 3 %
1 SLN RS BUH R 5 RETE 1 5 2 YRR A1 ) 900 YR SLIN 5 S0 T
L1 BRERAR PSR, 59 SLN R PR I BRRICRE A A N, A

SLN # B B R — R KAR B G B2, G481 (RBR B B2 IR T BRI A A2 22 i UGS, IATATKE 251
W =HE N = MRRR = H R AT, HONER PR IR H e . eSS A TR AN B 29 R A B ik . Ay
RERRTR . Ll wr R M BRSE , LA AR TR (AR 545 . AR] WFSERI SLN J&— A~ FA 2 S B 1 AR P i JoT 9 K kL, I

50500 D HC DD O I D DO HC DD A5~ OO HC DD I DO A DD O DDA D5 A D5~ A DO A I DO IO A DD DI DO O DO

Neurosci Lett,2014,578:159. [25] Ronald S, Awate S, Rath A, ef al. Phenothiazine inhibitors
[24] Gangopadhyay S, Karmakar P, Dasgupta U, et al. Trifluo- of TLKs affect double-strand break repair and DNA dam-
perazine stimulates ionizing radiation induced cell killing age response recovery and potentiate tumor killing with ra-
through inhibition of DNA repair[J]. Mutat Res,2007,633 diomimetic therapy[J]. Genes Cancer,2013,4(1/2):39.
(2):117. [26] Karmakar P, Dasgupta UB, Poddar RK. Cytotoxic and ge-
S BLBI A . BRI I 25 IF ke S P2 25 I . B L 0760- netic effects of X-irradiation of human cells in the pres-
88815106, E-mail: wangxianer0407@163.com ence of chlorpromazine[J]. Mutat Res,1994,321(3):159.
# B FAEA AL P2, WA S0 BFE ) BT 25T A S (SR H #97:2014-06-10  {&[0] H 191:2014-07-30)
225, B 0760-88815106, E-mail: zszxw@163.com (G A/ N

- 1860 -+ China Pharmacy 2015 Vol. 26 No. 13 REZED; 2015455 26 555 1344



