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The accurate detection and effective treatment for cancer is the hot topics in the field of
biomedical research. In order to improve the therapy effect, it is required not only to locate
lesion accurately and efficiently, but also to enhance controlled-release of drugs in the tumor
cells, which can further inhibit the viability of the tumor cells. With the development of
nanoscience and nanotechnology, nanomaterials have got more and more attention in the
biomedical field, owing to their excellent properties which are different from traditional
materials. For example, fluorescent quantum dots as biological markers have been gradually
applied to detect the DNA and proteins, one and multi-marker cell imaging, dynamic process
of live cell life, tracing and targeting of tumor cells in vivo in live animals and many others.

It is already known that water-soluble chromium telluride quantum can serve as a
functional fluorescent probe in the relevant biomedical field. With the surface ligand of 3 -
mercaptopropionic acid, quantum dots can be combined with drug molecules by using
electrostatic or covalent coupling interactions to form a promissing nanomedicine. In view of
these, we have explored the combination of anticancer drug daunorubicin with chromium
telluride quantum dot which serves as an auxiliary agent. Our results demonstrate that
chromium telluride could readily conjugate with drug molecules and significantly enhance
drug molecules concentration in cancer cells. At the same time, the relevant nanocomposites
could efficiently overcome the multidrug resistance, and effectively enter into the tumor cells,
avoid being discharged by the resistance proteins in the drug-resistantleukemia cells.
Therefore, the functionalized nanomaterials are not only used as the efficient fluorescent
probe, but also used as a good vehicle of controlled drug release and thus increase
accumulation of drug molecules in tumor cells.

Recently, after our work-related research paper has published in the internationally
renowned SCI journal Biomaterials (IF: 6.646), the MRI Spectroscopy and others reference
sites pay much attention, track the coverage of our work, and give the highly positive
evaluation. In our study, the related water-soluble quantum dots with good biocompatibility,
and real-time dynamic cells with tumor cells have dual function of imaging and reversaling

multidrug resistance, but also does not adversely affect the biological activity of the cells.
VI
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Therefore, the multifunctional nanomaterials have a wide application in biology and medicine.
For the future, there is a new idea and method to treat the cancer patients.

As the silver nanoparticles and other materials have excellent optical properties and good
biocompatibility, in the present work, we further study and explore the silver nanoparticles
with the modifed surface of four heptyl bromide in the application of cancer drug delivery.
Our results show that the functionalized nanoparticles could combine with anticancer drug
through surface adsorption and electrostatic interactions to form anti-cancer nanomedicine,
thus effectively promote the intracellular accumulation of anticancer drugs such as
daunorubicin in tumor and enhance the killing capacity of tumor cells. Therefore, these have
potential application prospects in the detection and treatment of malignant tumors and other
areas.

Keywords: Malignant leukemia, Daunorubicin, CdTe quantum dots, Functionalized Ag nanoparticles,
Biomolecular recognition, Drug delivery
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11 BIABR

% B ¥4 (American Cancer Society)' VA% T 2009 4% EEAE R R A BRI G
2009 4, REBHEH 1479350 FREERG, KBk 766,130 6, L 713,220 Bl; 4
FHH 562,340 AFETRIE, BRRBBRICT: 1500 A, BE R BRI AL A A2
MIBEERM. ATERMR, M 1900 2] 2005 4, XEFHBEEENETEFE 192%, &
HEETLCETRE 114%, EXHRBRES £EMERD 65 F; HHE 1993 25 2001 4,
FUBERTEGETE 1.5% LHBEFLTEMN 1994 5 2002 EFEFR 0.8%. 2001
3] 2005 FH, BHBEMKREGETR 1.8%; M 1998 F£3] 2005 4, LHBENRR
EEBETR06%. MTRESERRENA RN TR, £EBE2LMERIEE 4.
MEEEAM/R (Ahmedin Jemal) RIXAMBEH: RISLEED B LBERART- AT
T, FTEFRRETDERE (REREOTMELE) 8L, RUHANES (BENE
R ARERABERORE) URATFROB0E. X—FHRESHRI, MFREX
TR RGN, BRIAFETOXAFASYAFFEERNEN, BLERHTY
WOBIERRENFRBNENRITER, RIECERKNBEE, FERENSHEY.

ARFAR, BECSRARMALBEOE—FF. WITHE, LULKELE. &E
ATRIEEST KT, BHIBERALH 80%-90% LA ERTLIAR, WIS MURE T ARR, Hhig
ATRAREFRE, AREERRSNAT HAEENEN, RSN ERN SRR G
W—ABF5fe. Bl R EEMERFNRETRETAREGRLNRY, 2% 5T
TENEBRAYE. HE, BEKITTXROFRIE, REESEOLN. BT RS
BEBTERIT TRAMHA, HERET &4 ANEHRED), HiiemE Ly
HFEENTEREAE: RBALULEEA (immunohistochemistry) (FF 45 41 Hifk 2+
A (immunocytochemistry)); 47 4 12 (1 5 % ; I B RS R 7 B B 3L 4R AR 1% (Magnetic
Resonance Imaging, MRI), X HEMBEAKKER; THGHBRENLEFEDRR LS, B
EEFHEARAZHEAR, EWEHER, gkgRZU0M,

BEEMESARNANE S, RERNEREN ST AT LR T — R i R,
TTREA R ENRE . BT, B RRRTHEE FATE (surgery). {0257 i (chemotherapy)
(BHRAIT)s BT Hi(radiation therapy) (FFRIUT). HBIT (gene therapy). Y30 h97i%
(photodynamic therapy). FFEEIETT HIAIT k. T EAEEBHATH R, FELN AT
MALE., BUBRE. RREEURRAGAREE. FAFEIEENTRY RN HRRE

1



RARFBLFRL

ML BHEBNEE, BERARERPSHPEAREE, RN HEBNEARIT
g A, FRESREADN. JEHETEAERERARNFN, AT ERASNER
i, BKKEASERRERNS 1, HERFF (gene therapy), TERFREHAM
BRERMRE. BOELEENRENTERGT BE, XZ—TEERIRR, NELEMERE
KIEEHHROERE, THERRELEHERB!Y, dERTRATEALEXNEE
BAENBAT, KEARBERACEAN, XaRERERSD, BERD, BRBTANRK,
o F BREEREA—EER, BSHIRATHRERN, #AREVEERHHE. K3
NP EEBRBHE - WA RN R TEL= AR ERAFEEAR, B,
K%, BEARFNRTHE. BREFERASEMEEGRAET WX — &R
R, (LT RN R AT CARSERE A RO ST 25 R ITT FRAE, REA AL, FhEHIT
FTHEEFR. BHTEHOUTAYBE MY, FURIARETHRIROEFAH
L4, RREEGEFLEERTHRUERERDRORRALDM, TR, TibRk
T FAURSBUT SN SFHFRKAE, MALYKEREBHEBRE, TieMTR AR
MR BEMRAR. FUIBENGT KBRAXBWERN - ERER.

KM E (nanomaterials) RAKBARK—NEENE, RIEHEHE=EZTRTELH
—HLTHRREGERUEITAER BTN, —&RTH 1~100nm [HEHRFH
Bl GUKAPE ST H A S BE MM ROV KRR S S8 2 AR IR, ton, 7
PP MAGCRIEE, WTUSEREMEOEE, EBEAFRER NPT
TH®, gk RsRBNERR, BUARSE. KLE. BEZRAMIDEEEHR
FHE; —BERTEZRMAGKRM MR LA RS ERBNARREA T 10%-30%,
BT RRE T 25%-35%, HRIKHFMIE 40%-60%MEKDT; i, MTFHKRKTFAE
BANRST S8, ETUEESHAR (WAEER FAERPY, mEKEEAE%EN
B S FEYR SRR TS S, XBHARNTFIUEHFENEREARAY ST
NG 3 B 70 40 10 40 PR K — 245 2 O R0, TIPS A Wm0, e mE S
RIFFRARP, FRM MR RS — MR A A F MR R fE R, AL
YIEFSEAEERBEHNA, FIMERERPSHNGT. AYEE. BAORER. #
B%. RRGYERGET, AATE. ATRE. AL SN, sk, 29X
FHE. BIESAZTESRA ZHNANEREAER.

1.2 GUKRA R IR R e Wb N A

ERIERSW P, B BHMENA R TFRECABRASRANAAREAERENTE,

ERUTRITHERE ARG EUAENFREEESHRERRLEL. nTREmEn e
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SIS MR AT SRR AL, o AR th R A A AR TR 2 U R B 2 T 4R % B A
R BEENKREARNA SRR RIEEYEEFONA, RRR LG M RIS,
PAEBREE N TRENE PR, FRATSARBHYE RS, XBOH
FEERRY, GORBARRGRATEH 5 INTT AT A 27 T3 B 2 W67 (o M o e A T S,
RETRMNRGEMRHE, NTVEERESHITT T 30,
121 AR HEEDAD FAFRIPNER

EYASTF (DNA. ZARS) RS 5E03BNEESF, MTFREASFHEER
W RN TRENEHCHERAEE. JRMEEEGRROZERTREDKYFRE
B, TUSZEAES KT LLIM DNA REBEROEERON. R, MG HER
FI RIS MR BKIE . Cheng Fang FIFV/MAE —EMEEAKRE W AR T HKSRGKRER
J&&o FERERAN 15+10nm MK ZIREN, FIFRREYEN S LEN T ET RNIIES
1x10™°M 1 DNA®. Nam 504 (B 1-1) ¥4k T4 44521 DNA K BB AR5
FBRRIRE ——S KR F-DNA EMATE, WA EB00EE SHKA, BBRES. &
& RHRRNEEREAS T, BTHKMEHIEIA, ST HREN DNA B AL
TR, RXLHERUEERNNEEN DNA RSENEARE, TUAKESRIKG
RYE, BORRARE, RIS EHEETULHSBEAN, RERNNEREEE,

AR R AR R A T HiEAKIE.
1. Probe preparation 2Tarpeldetecﬂon
1. Giutaraidehyde ﬁ - %? ‘m::cm " :
2ami20 'f Gl 2Peesed
T s Ammemctes VR 7y
barcode DNA
Amine-modie  Compiemant
siica bead
4 Bercode DNA Bacodepmbe 3. Colorimetric barcode DNA detection
hybridization 1. Barcode DNA complement
f— modified goid nanoparticies
Vi, *
1. Ghtaradehyda &«
@ I Srrercma
EFVTET I o IR nanopartcie solufion n the Spoting on
Amine-modfied 3. Passivation Aetoased presence of barcode DNA a TLC plate
e et ¥ — ok
Red Blue

Figure 1.1 Colorimetric bio-barcode amplification assay 1*.

1.2.2 SRR 4R Mk a4 R

ERBEARBTRMOLES, BELARBARETEEERENTSE, RESTER
HOEL BT & RRA MR AR E NN, RIE TR R AR R SR AR
b SRR LS REBR B AN B 0. EXANIRED, BLFHFBT A (quantum dots,
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QDs) (B 1-2), BAERT A LR —8BROLIE T IRIBRAR KD R BEOR A RIS K
X, FUMETHRiEMNE: MERTRAHKERFAREN, SHRANIOCHTIIRER
ABRAMEARSZEXBFESER, B REQUREE: B EERORRTREEHTE,
ATLUESEN LR ARSI EREX EIAEA R, REERERN+TZIRREN, 52
TT 285, i, By SKOV3 JEREH R 7 M= KiE HER2, € CdSe/ZnS BT R
A HER2 MHUKER, R/ SKOV3 SRERMMmALIETE, FUEREERRT AU
T RIOEEE HER2 BREHBAMIEL, 70 E thar DUt — 5 BR e 40 L7 A IRl e S0 P
MRARURBREBARNTE, HBENENFRREKE (B 1-2) P, 2w
LHARMAIRE L. fISIRARRERFRREHTIRERIR (PSA), & CiTe BT
EEES PSA LA AT LASEERRT BUSURRAE A LA RF RE & RIRFIA BT RI0FbHESE
BLEE A MR,

Nanocomposite

Figure 1-2 (A) The schematic illustration for preparation of fluorescence nanohybrids as
multimodal imaging agents for cancer detection. (B) Confocal microscopy images of control cells
and treated cell (C) with QD with labeled of HER2 under same manner, which showing specific
labeling B4,

1.2.3 gykb e A QK Fasm R A

EBANASHNAKFRIRE, EELEFRA MRl (BRHLIRBA, magnatic resonance
imaging). CT(X §+ 27 233, Computed tomography ). PETCIE #.F i+ & 4Lt E 4344, positron
emission tomography) B (ultrasound, US) SR M A, HEMHEHTE. EHEERH
SHE, XBREKILE. REL BENEEH, HAFHANEEANE-REER,. 4. &.
LEESR, HEZNRARFAENRARBEAR, FHTEREENRSE; WHE—
EMBEEMER, HNSLNEENFERE RN ZEFRUMBERE, MkREkmk

4
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MHFIAZBAERBRI T, TUERERAELBLANRL, BERNE SRR .
FARMEEATREZARAT MRIH, HhaET R TFRET S, BAKE. Rk
AR R RRGZHRMECT, Bin, Hua Ai BFFMLRRZ PEG-PCL ARG K E AL
REARKRHE, KEBHRERAMER, WHTUEDBFXEEKIE 36 N, EFaLL
RMEFHMOBADRGEC. Ca SHATRTFA, MHHXEBHT RGD HZESH DOTA, F
%(Wh)ﬁﬂﬁﬁﬁPmMWW(E%?#ﬁMMEH%%ﬁ%%%ﬁﬁ)HEE%,%
RET, GRERGEESHERENRERSE, BEEHRBERNE SN, HEE
R REERE. EFRUHA ARG, ki, SR BRERKREFRTUAE PET
B, AFHREEL—K NIRF HHED, BONARNS— ML R oEEmN
BEFENHEEREEE 137,

5 %ID/dg

Q=pom 6 1h 5h
NIRF PET

0 %ID/g

Figure 1-3 Dual-modality PET/NIRF imaging of integrin 0,B3 in tumor vasculature. (a) A
schematic structure of the dual-modality PET/NIRF probe. (b) NIRF (after injection of QD-RGD)
and coronal microPET (after injection of 64Cu-DOTA-QD-RGD) images of a US7MG

tumor-bearing mice. Arrowheads indicate tumors %),

1.3 FUOKMRLEE M 69T o BB

ERERTERT, LETERAMRK LRERBANBTFEZ—, B], LTEE
EANTZY B AN EYE, BARAERBRERE BU0EAEERSARHE1SRH
BT ERRERENIGT . EAWRTERT, BRSNS e
MR EBIFEEE BRI IRE, M FREBAMN AR RRT AR TR EEN,
BEE A KBARNRE R R R LKA R ENE L TP RINA, GRS TR
{EER S R RAKNARNR, HERAGRARE, B, BREL 0K
BN RS RIEEEXNER, thAMRGIT IR T — &2 FMa Rl
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L3I AXRMRELRMHES BMBEHEA

Bal, WK LMENTERTFRIKRRLETE, RERNTFALKES, —REX
ST B ERIGTRE . BREWTH, BITHEAKRML AN (multidrug resistance,
MDR) B 1R BALIT Y957 BURME, HIRKEEAS T @ vasT iR Zh. Bril, B 3% % MDR,
REE AR AW E MR E RAST RIN KR, FLEAEEM, K32 4 M AT LA Ri%
LHMAERANSHRAEL, XEEAS R T ATP 445 A (ATP-binding cassette, ABC) K
%, RPBFEMN=K ABC KK, F—LEP-gpEH (B142), FH 2MEEK, FERA
W#H 24 ATP 408, BRXAULEEHAVRY, MARKLESH—4 ATP HIKER,
RALHWKNE, BAWEY, B5—A ATP K#E, fTLUKEEARKEWERE R ERIW
B, BRI ATP AR LAY B ABC EHRE MRP1, X444
FIF0 P-gp RABML, REFIE Nw% 5 MERK (B 1-4b), EBEEFHRAMERHKEEY,
eSS R P AR B A Bt H AR RI#EIE; MXR, BCRP, ABC-P £BHETE=%, HEH
WE 1-4 ¢, R 6AMERK, NWH ATP FAHIR, MIIRBEKE ATP KBRS R
HYFE LS.

Structure Examples
a

QOORXORIRY f ot X I Kd b
N ST

1%

Gooboidoad bod Yo B I jod oooood Jo

MRP7 1
BSEP/SPGP (ABCB1 1)

3 1000000 0000 MRP1 (ABCC1)
Ni[ : o AU LY MRP2 (ABCC2)
MRP3 (ABCCY
= : MRPS (ABCCH

[
959000004 00000 MXR/BCRP/ABC-P
N“ ‘EW ESEC (ABCG2)

Figure 1-4 Structures of three categories of ABC transporters known to confer drug resistance

46

HEEEHAREORRE, FRPKRMEREE L AR %A RED K RS,
thin, BHEHDEBREHKERARKE S, MEEEREONRNES, EdARMKR
FERBAMBEAE, MRS TANEREARNOKRE, CRIEET AU ER RN R
BN, P RIES:, AIETE PIHCA SUKIRAP 0P B K b B2t B B R o/ RUR ALY,
RE95 LL B A BT B R BT 0 B AR RN Sk, FIRIREME NI =S KR F IR
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TRLSY), MEMEWAARPHERANIIE, E— P mamEs e RN mnER,
AT R MM E AR E K AN, RESNSENERERTHAR FAG Y
MDR fZh8E, WA T MR T — & EBIRI®RR.

132 ARMBEMBERAHDERATPRE A

ERIERT T, KEARNBAYHEALBREARRERSHAR, hTFHEEENER
HAY, EERIBRSARATESARSBEOALAR, WABEIGAZHENERS
VIR R, BIEM B A RAR MR, FRERIELTN, NWRTEBFRAH NG ;
GRKLT O MEA I mEE, BHEAYERISEHMEAR, MASGEIEEN

AL, WmpRERALRAYERRE, MRGTHR. BOERER. RETSRS.

BT #YEM RS (Drug delivery system, DDS) BI45K 25k K/M K47E 1-200nm
LR, IRABREERT. BRBSHFENEYRS . SRR TFHARSEYEHENE TN
FrEEaL, ARG ESOASRARS, BrmaRiE™, LeamE ) Egutgx
KT, FERMARUDOERT, ERKRTIE R ERBR MR T, B
RFCHEAM, TXIEEARLFREERE 1-5).

Figure 1-5 Magnetic-field guided drug delivery with magnetic aerosols ©*.,
1.3.3 4R BB 3 HATT R

3173 17 (photodynamic therapy, PDT)J2 B¢ & N I % 870 KA M 6@t 1 3h 1123 | e
EEEE R BREHAABERE) N —aT HES. RERNEB RS F e
TRAMNRBALR, H—BHEKOGBEBEAENE, FEAEEER, NES (B8E) K
EEBTEEE (Z4F), HHEUAESHHBRLBILAER, XERBERLH, MG
PR (reactive oxygen species, ROS), LIRS, HiRZ, X ROS 5MH@4
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LNARAZHED RS FREER, ELEMHETERR, 5IRAMINAEIERERMS R
th, NMREMALAKR. AR, IEEHNEE, BESBMEARNT, EBERTHRE
TERCY S, BEKREMRE, BFARNKMEASBERS BT T LH I
B, ERKNAINIETRIEST MHRTHOHANEROZE. RENKME, WEY
W RRRRAKRIE R, REVAKKE, KBRS TUMEN BRI G, BABRNARE
A, BELEFINEAARNEYE, REETEYEERIHAER, EELLEETH
TN SIETT . Allemann %7E PLGA (poly lactic-co-glycolic acid) 4y %k L1546 T PEG,
MTEABRIERE REARERE K, HiETRELEHNE, tEE8EmE
REBRERM. HHAKIEASEE LFRE T, e~ ROS, HERILEH
BHER, B TABRMEE. i, BFSEEARENEZEHE, HAKBEIETU
ERERGHWENES. B, FARNBENLZE AN, CHRERXTREE
FRAEASRHFRCT,

WA ORFPREERT LAE ST . BFEWRIT. EEET (WInETRRANEERRAZB
BUZH siRNA %), BT S EREZENERTE,
1.4 AR THE

AR AR T ELAFEYER XN LR E S VERE AR
BHRNA. KXW TEEIESHUTZAES:

F—EHaRBGTHAAT KERHURRT R R AR Es, XATE2ARS

BATRASME. BbZ. FIMRBOLER MTT LEESHATHXET REMBARIA

AEHMERTHNAE, AANERE_E,

BZWARFRT KBEURURET SRS RERERNRENEA R TEAY S TR
e, BEREAMAENNAE, FEXNTHHET S MEARSYREAZWIETTHAMN
wif, RERAERLE=%.

F I INREALR PR T 0 A R B RE AP AT, R
BAKKTAURS RFMAYEA, BEREFNBEAROIAEARN A GigSH, Bk
AARFNE.
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BE K CdTe B 7 A7 720 20 AU 5 R 8R40 M L PR 2503k 5 RV 5

HE KBt CdTe 8 F S AMBMAIR R B 1M BEMA LR

BN ATR

BB AEHALHS, ROSREBEG 3-HERRI A ERHLE BTSSR S

TRMRARARERS, i~ SR ARE RSB RRRETESY R LB ET .
BLEARM RN TRABHEONR, RUZBTFARLARFOTOREY, TLHER
WA R DL WEATERRE. W5, SRULE, UV-Vis EIMRBOLE R4 K 5%
EROFHARA, RABRTUSTHLABKRTEEHRARIEY, NTABEHHE
HPREGYS T EMEAREROREER, RN MW RER TN S
B “WA" MR, MMT AN FERARNETRE, EEREETRESYZLR
R A MR AR R R U

XY WURETA; AMRANR: RABE, AW BPE8

21 3|5

TUREANS FRABE (DNR) R—HEMOGEE ER LMY, B BTN
RAE RSB R, BT SR FIRRE 2005657 4, BRI L RAE RS
WA TFRUBATRSHRORA T DNA M, HEESAER LNEEEE (NH),
B E A 5B EMME DNA LR SIES (G) 44, 15 DNA mmk@m, Bl
455 40 7 DNA 60 5 %11 2 i 30 25 R My e T,

DNRIVS 4443 DNRSDNABE(GIIERRR,

EREANRRTERFALBEN+LERERZ—, EAFEOE, HRFEME
TEEFRE EES, Bit, BENENLCERABEXNRTERTYESE, By
ZERIMERTTHERTR, BRANAEXEMRETE, TEMIGTRE. Rs
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FEAE M R B IRE, SCHMR YRR RS ERRO AR, Bt
KB ENGESRERBERTHRORE. TER AREANEDRBLBENLITR
TR R AR R R S A RIE ST AP S E LA, SRR TR T 5
B H,

BT ERES, BREESNAKNTFESNBANESHREAKEESY, (T
AR HREAYORE, NTREMEERALIIKE. SKABGREEEHYNER,
HYRER DR EERFHYNEDRA RSN, KARRT a8 zm5 8", @
USHESE T R 24 5 % AR BORBAK R T T 5 5 W 7T LU ROt 8 I s 25 0 2 I
BAROEYERIRE, NTTRIEFOBRTHRE. LEB%EETF A (fluorescent
semiconductor quantum dots, QDs) fEA—FAKFNEK, SHEARENEALHELERER
gﬁﬁ%ﬁ%ﬁﬁ,wmﬁﬁ%%ﬁ\ﬁﬁ%%%ﬂﬁﬁﬁﬂﬂﬁﬁﬁﬁﬁ#ﬁﬁﬁﬁﬁﬁ
= BYEH. pREE (RHAEA). TER—THE S TR MR RIS &
HEFAF R BAEAYEXTRPRIEFEENEN, RHARFUOXE. HEXK, %
RUEBT AEIF AR BN EARHERARARFE?, BERAZ RGP, Mgl
BEf™, BEORKSHEPSSMTATET, RETREENSE. #E, BERAA
RAXER D TFREFCTEEEYELTEFOTEEATR, HHWOLSIEELT QDs 5k
WRYBRA R T B bric 2 F AW, '

EETHEMART, BINBENRETKEUBRENREEHERN -FETR
(3-mercaptalpropionic acid, MPA) FEERLEE T K (MPA-CdTe QDs). EHRRET#E
TFRAEWE (TIRFM) MR EERRBMTDHGAE, RIPIA T % QDs ¥ E M
RAREIRAARERE S, B8 T Hoxt A MRS K562 B4 MBI ; 350 A AL 22 407 UV-Vis
BIMNRUOEE & MTT ST FBBFA T % 3-MPA-CdTe QDs 5HB AV R A BEZDNR)E AT
B K E &%) DNR-CdTe QDs ¥ HILAAMIIE M, HRALEEEW, ZAKREEVEFTE
ABZHTREAMHENEM R AR, 77 LU B 05 2541 KS6/A02 i P-BE R AR I%,
BHEMBEARAS AR, KRBT MAZ KA K DNR KE, MRIE5EZ Y0
AR GER.

2.2 LR

221 FENHE

1) CHI660b ALfb¥ TIEus: R BRAERAF,
2) RAPHESFHHEE HR-TEM): JEM-2100 HZ%;
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BT K CdTe B T rUTE AT 40 B 1050 R 080550 40 L o0 25 M0 o BE 1 50 FR BT 7T

3) KHASHAIHE I LS-55 Perkin-Elmer /A 7;

4) UV-Vis B30 Hitachi U-4100 HA;

5) 2RHFEEME(TIRFM): Nikon HZ;

6) CO, MMIEFRHM: GBB16 &, Heraeus, [,

7) BSEKGIERM{Y: BIO-RAD550, Bio-Rad Laboratories Inc., ¥,

222 FERNMEH

1) RAFHZONR)AEGRKRAR: EAF Farmitalia A7), 5500858 KRR
2mg/mL K357

2) RPMI 1640 #%57#: 3:E GIBCO BRL A7, 4C{HHEEH.

PRMI 16405 773 T %2 10.4g
NaHCO, 2.1g
HEPES 4.6g
FEER 1x10* U
HER 0.15¢

BT 800mINAKY, HMABAMEZHER, HpHET.2, EAZ1000mL, 0.22umE
WEIEE RIS, 23, 20CHRE,

3) M4 Sigma A, £E, HEE-20CHEEEA;

4) PBS # (0.01M)

NaCl 8.0g
KCl 0.2g
Na;HPO412H,0 3.49g
KH,PO, 02g

T 800ml MAKT, BHBEMIINE, EAZ 1000mL, 2%, BEKE, 4CH
7, F&IEpH72~74.
5) MTT: Amresco A%, £H;
FREX 50mg MTT, ¥ T 10mL PBS #F (0.01M, pH 7.2), £KEH Smg/mL, 0.22um 5%
FLIERRSE AL MERRE, 4 CRRMRAE.
2.2.3 MRS
L7 U K562 AN 25 KS62/A02 AR RIFRMM. 7EIEMLES, K562 4
METEH 10% M4 MiEK RPMI 1640 B350, B £ 5874 100 pg/mL HEEEER 100
IUmL MEBR. BMEFEEREITC. 58 s% _ENBERNE a8 TH. W
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M KS62/A02 &M kIR EDIESR, H AU 1v gmL KT EERERF R 2t
2.2.4 MPA-CdTe QDs Ki%I%&

FAXF 36 MPA-CdTe QDs il & He B SCRR P HRE R 7 AT T E LS. Bk, #
1.175mM ) Cd(ClOs)H0 % F 62.5mL K. #KRJ5, MA 2.85 mM 3-FHERM B, @i
IO 0.5mL 1 M NaOH ¥EHCR R pH 24 9. #F ARARN R R R TR AR
#, Al Te; 1 7.5mL 0.5 M BR B R L AE MR HoTe S48, ZS 5 RS —RERBENZBFHEF,
K% 20min, £ CdTe HIHTHY), AR ZESYIRERH 10 56, BIER 60h £ 72h
A CdTe BT mA0H K,

2.2.5 MPA-CdTe QDs ¥ B I = AR K A B S 14 4 08

HALT XS K SBT3 LA U K562 48 R 25 K562/A02 MUK R 1.0x10° M
FUFLE R T 96 LR, 33k 240 )5, RIGAAFKE R MPA-CdTe QDs £ 541
BEJF 48 ho MPA-CdTe QDs ZEE MM LA HIRAWRE 14 5, 2.5, 1.25, 0625, 0.313, 0.156 0 M
(& TEK RPMI 1640 SEFREMTHE), BFREEN 200 0L, BIELRIBREANFA.
FlEf, FAAE QDs MAM/EAXE, SHRAGBEFREENIZANBA, RNERHT 96 1
B, RESHES 48 h BN BLILFEELMA MTT % 20pL (Sg/L)4k L5 5% 4h, ]
% E3EW, B MA DMSO 150pL, &1k RN )G, # 96 LB FRES 2, KFEH 10min,
ff MTT ‘IR F=Y) 75 £ MR, S8 5 S Ik S B B T 492nm B A 5 | FLIR 6 (OD {8,
FUBEX R OD HiRE. LRUSA 3 ALAHBLAREE( x £ SD) TR, LRESE
B3R, AREFELARTT:

AMEFE (%) =[OD 25-OD 2] / [OD ura-OD saa] X100%.
2.2.6 MPA-CdTe QDs 7 B #% 14 B b B AR iC LR R 5

2 W R 5% 6 B4R (Total internal reflection fluorescence microscopy, TIRFM)Z FI i £ 1
REF=EOHHEHEEERERRREHIARENEEANREAZIRE, BRABRK
BEAR R 4R R BN CCD RBIRIE, FRATENMITRE, ML YRR
R —FFEER, dFHEEEAR CCD BB E LN RHRAEHBRERERL. &
AR e, FEEENRSFRSHARUATRENNANE, £EEREAN
RIRA AR RS FREREEAR.

B A0 F XA K IR AR B R BUR Al K562 F0iii 2540 M KS62/A02 fE h LR x5 . &
S HILL 1000 #/min B.L Smin, REHEHE L, FH PBS (0.01M,pH7.2) BREL, B
=K. FEEHR PBS B/ HMADEH MPA-CdTe QDs, Smin j&, B 15uL 41 8K
£ 0.17mm BB HEE R, REETHEER (488mm, 2R RHRAEEHE (TIRFM)) TH
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BF KR CdTe BT A0 MM MR B3840 O A Z54909K B 0 R P 9

B B HBEARHAHALEHERME (Nikon EHE) WETHRAEHRER.
2.2.7 MPA-CdTe 8 T R EBIEL A PHTAR
2.2.7.1 BEFER

HFHRELY) FRAE R DNR A RIFHRILEER, &RIFHBLEELLT, A
HEAFIETEARRRE. BREE. BRASKRESE, B—MELFREMNE
T, BRBRITRAT MU %, RABE DNR ERAERET, HEEmiRTaE
#F DNR MR 2 EXR™, ik, R CHI660b B4L% T M EIH T B % DNR
FouE R R LB T DA B e R Bkt R4 B % DNR HIR AL

#§ 1.9x10°M DNR 5 9.4x10°M A MPA-CdTe QDs 7 PBS ¥ (0.01M, pH 7.2)H84
15, 4°C W, HRABE DNR HF5 CdTe QDs H 4% DNR-CdTe QDs HAH. K H,
REAL T M KR B A R B R K562 RITHZ5 410 KS62/A02 4RI 0 Smin, RIS
BEEE EBEH, BRI PBS ZrEEER, FEEOEA PBS EERERER
8. EHRABEE DNR (1.9x10°M). DNR-CdTe QDs 4 ¥ K562 M MH B (Sx10° 4
/mL) 5HIFE 37°C. 5% CO, 5% 2 h; R, FI&H 1.9x10°M R4 % ZE DNR B EF 37°C.
5% CO 5% 2h AR NS B M G o FTA BB ZESLR T RIS PBS Sl TR, RS
B0 5 min, B _EFERAAHTRALEM.
2.2.7.2 UV-Vis F5MRUE i 247

UV-Vis ZSMRUE S HT R Hitachi U-4100 Hi T OGETH, TREFRETR
(22+2°C). PFELYFRLAEE (DNR) 7E S00nm LB B IFHILSMRMEE, T H Hie(E K
MERABER DNR WEREMXD, BEit, RITRAZERTBORH G 21,
B R RA R DNR MR, LRESGEWT: #1.9x10°M ZAEEDNR 5
9.4x10°°M fj MPA-CdTeQDs 7E PBS (0.01M, pH 7.2) B 84741, 4°C 17K, R4 EE DNR
5F5 CdTe QDs H41% /5 DNR-CdTe QDs HAY. KH, Kb Fr%k K mM amnm
BRI K562 FIRZ500 M K562/A02 A BB Smin, RIGHZEZ: FERE, BRTRH
PBS S BRRE, REHOER PBS FKEAREEH. 44 DNR (1.9x10°M).
DNR-CdTe QDs H &) K562 MMEH(5x10° 4~/mL) 4 BI7E 37°C. 5% CO, %2 by [l
B, FI&H 1.9x10°M DNRBHE T 37°C. 5% CO H5 2 h E ARG, iR
BRI PBS BB THRELE, RS0 S min, B EBBARIT UV-Vis L5k
K.
2.2.7.3 MTT 534

HARAEYFTFB—MTT kill5E T R4 E % DNR EHHBH MPA-CdTe QDs &1
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Tt AR BURA L K562 M 2540 K562/A02 A KERMEW. RABEENBLKER
1.25X10°M, MPA-CdTe QDs HIWKREN 625X 10'M , BAWARE 4CRERE. Bk, 2
TR 80T 3 A S0 R L UK A P K 62 R 2 40 i KS62/A02 4% 1.0x10* AL 3 B
FF 96 LR P, 3% 24 h EEMARAE R MPA-CdTe QDs KAk E&Y; Fnt, 1.25
X10°M HIRABER 6.25X10"M ) MPA-CdTe QDs AKK FHE AR BA, RN EHTF 96
LR, BMKRESR 3 ANE, BEFREEN 200 uL, KRBT 37C. 5% CO, IR T 4r4E
B3R 24h J5, BN ARG MTT %9 20u] (Sg/L)4k4E3E 5% 4h, RE LFER, 8
FLIA DMSO 150pL, #iERM, # 96 RBAFIRES 8%, KFEES 10min, {F MTT &
BE=Y5e 2R, RGBS ERRT 496nm BRI EFILELE (OD H), HFUZE
B BILA OD HiRE. ZRUSH 3 MBSt E( x£SD) ¥7, LREVPEFIK.
HRAEFRAXMT:

A HIFEIZE (%) =1-[OD x2a-OD sag] / [OD sma-OD sam] X100%,
% BRI AT A AT IR,
228 GitERH

ERBIE A Z DT TAT RN FHME + SDEFERE)RR. HA Student’s I t
RRHTHHT, p<0.05 ANAELIHEER.

2.3 GR5iie
2.3.1 CdTe QDs N F MR R HMMHFHMAR
2.3.1.1 CdTe QDs B FAIFRAE

HEMAKAER JEM2100 R HERBTFEMBERIERSEH, REOLEMR S KL
4358 Hitachi-4100 JELLAMESMRBEEAR Hitachi-7000 20K E . BIRL
R (H2-14) B7F, ZAKRTERABMILESS, LFHREAR Som. HE 2-1B-b T
PAE H, 48R B K A 400nm B, CdTe &F m7E 600nm M iEH — TR R5T1E, i 2-1B-a
A UE HIZKREATR RN EIMREOLE.
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Fig. 2-1 (A) TEM images of MPA-CdTe QDs, (B) Absorption spectroscopy (a) and fluorescence of
MPA-CdTe QDs (b).

2.3.1.2 MPA-CdTe QDs ¥ B ILfE MM B1EM MTT %

RATRA MTT 5 RS T AR B K MPA-CdTe QDs Xt 4 1fiL 7% U 41 il K562 F07i 25 41
Hil K562/A02 fié . BFR4 R %W, MPA-CdTe QDs ¥t A L% 41 2 FI B Akt (B
2-2), EEREEAT, WTUAHBMGERRMEKEE, MERKRERXET, AR
A K B WIAR /s  MPA-CdTe QDs X U 41 fd K562 A 25 41l K562/A02 7E 48 h i H03015)
£ (ICso) AR 1438 M, 0378 M, FEik, T[LUEH MPA-CdTe QDs H#HILEK, H#H
TEMFIIR B 41 T 50 B LW i 25 40 ffu Bk K562/A02 BRI 4 KIDHIFER .
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Figure 2-2 Cell viability of leukemia sensitive K562 cells and adriamycin-resistant cell K562/A02
when exposed to different concentrations of MPA-CdTe QDs with red emission for 48 h,

respectively. Results are represented as mean + SD,
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2.3.2 MPA-CdTe QDs #Ri2 K562 ZRH TIRFM 3¢ K 6 & 53

B WEE TIRFM (B 2-3), Bf1KH MPA-CdTe QDs f] AR 5 #u Bk A\ [ i35 K562 F1
K562/A02 4R A AR, T ELFEE R A A RE K, BAITNBEMBEL N RATEZSMGG, AR
MO BT RETER NI R, LRERKY, MPA-CdTe QDs FEFHANMRARATLUE, 17
RRFHERNRGBEMNARK, BERIFOAEEYE, FE MPA-CdTe QDs R tHFICA
BRASEWB RO EYEYE, B, ZEFRTLUMES—F RIFHREEE N TS g4
W SER B A ERER .

Fig. 2-3 The TIRFM images of K562 (a) and K562/A02 (b) cancer cells after incubated with
MPA-CdTe QDs with red emission for 5 minutes.

2.3.3 MPA-CdTe & F S & BRAEIATT P KR A
2331 BLEHHHR |

FA'1¥ DNR-CdTe QDs & & 41737 55 1 11775 SRk 40 0 K562 FIT 25 40 Ml KS62/A02 FE3% 57
i, B0 E M LR S E AR ARB R AYRALE R DNR, Eid AR X ey
YI5F, BATRT LAHER H 7% SUR R K562 R 2540 B KS62/A02 B 2545 . 48R
TREHT, BMMRLER DNR SEAMAERE, EIRNERIMRENRAEE
DNR MR, #ATLURBRE K562 AARWEAE R DNR 16 M. WE 2-4 iR, #ikak
7~ 1.9x10°M RAEF DNR A5 DPV i, 4 HMFSUE4M K562 5 DNR 3% 2h
J&, R4 DNR (e TR(E 2-4A, B2k b), ULAI4IMRSMEF A DNR R BB R, |
MXBLRABERZAY S FHROETERBTARE S HREERRE K562 MRBE: X4
DNR-CdTe QDs B &5 K562 ML R, BIIRH, ARIMEZLNRAEE M BRI
RRARE L (244, k), WHARIMBRBENRABERZN) THEE D, NTHLKHZ
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4 K562/A02 TIE, KS62/A02 5RABE DNR 4 FI5 2h J§, Hilth £4EE DNR 4
FHRREETFE 24B, B e), BAWKS62 5RABEE DNR B35 1 IS T %
X, ZRUTP-EEANFELEBRIEZDNR AT “Fili “; % DNR-CdTe QDs B4
Y15 K562/A02 A3t sRet, RATRIA, AMIVRAKTZAEE DNR R AEEBERE
(B 2-4B, H% ), HEHARIBERENTRLEE DNR S FHEDT., X—% B8
DNR-CdTe QDs & & 477 LS 0 #2408 R M 25 91 F 40 B % DNR, 56 BhI 09 2 25 2544,
WMAYERARTHERR, Fit, DNR-CTe QDs £ AW LMT# Rz RO EX
DNR f9%il, AT M @A 2 E SR .
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Fig. 2-4 DPV study of DNR residue outside K562 cells (A) and (B) K562/A02 cells in the absence
and presence of MPA-CdTe QDs with red emission after incubating for 2 h. (a,d) DNR (1.9 x10°%
M); (b,e) DNR (1.9 x10° M) and cells; (c,f) DNR (1.9 x10”° M) and cells exposed to MPA-CdTe
QDs with red emission (9.4 x10° M). Pulse amplitude: 0.05 V; pulse width: 0.05 s; pulse period:
0.2s.

2.3.3.2 UV-Vis B A 8 2 471 5%

A 2-5 Fi/REIR DNR-CdTe QDs A4 HEE MRBR MM KS62 Fii 254 fig
K562/A02 3tRIE5F 2h, MBARAEE (DNR) 485 LFESRAM K562 R 2540
K562/A02 £ FIH3F 2h LU, HEFRBEBPRANTA T EMRM UV-Vis RINRUBOLIE 1 2
AE0. HALREY, BH25AFiR, SRANTAEERRML, 25 K562 Atz
A, BRSBRROFABRNBEERET, HUELUEES K62 AMLERZE, &
BHNRABERBARBECENEI MR (B 2-5A-b BiR), % DNR-CdTe QDs H& Mk
HE, SMSRABROBCEMEL— S EMME, 5 DNR-CdTe QDs Aol LUt
K562 RHEER TN RABR, SBARNRAEESEHH D (B 2-5A-c FiR): B 2-5B
PR ERANTABRMNL, 25 KS62A02 AMIHHRT, BRARKNTLEZHRL
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BERFRK, RARLERSE K562/A02 ARG, BT K562/A02 41/ ) £ 257 25
H, EEEARRKNRLE R “RH F A RIME (B 2-5B-¢ Hi7R), 2 DNR-CdTe QDs
HEYERT KS62/A02 Bl/E, MMSHRABENBOLE Eft— S RIK, $18 DNR-CdTe
QDs H-&YF LA P-BEOMINEE, ik K562/A02 ARREEHETHRAER, NI
BAMRSIRLBRSBNORD (B 2-5B-D. HXHARERSHUEINER B, X9
MPA-CdTe QDs Z& ¥ 7] B 3 #h{R i [ M sk K562 41 AN 25 KS62/A02 X RA B R IR
K, T MPA-CdTe B 7 MEIFELE R AEBUR A MRt i@ e, 38 18 m s 40 fa vt 41 R 2494 4
THIREE S, BEEMAYS FERERRNNAYERRERXNER R RGN .
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Fig. 2-5 UV-Vis absorption spectra of DNR after the treatment with leukemia K562 (A) and
K562/A02 (B) cells in the absence and presence of MPA-CdTe QDs for 2 h. (a,d) DNR (1.9 x107
M); (b,e) DNR (1.9 x10°° M) and cells; (c,f) DNR (1.9 x10° M) and cells exposed to MPA-CdTe
QDs with red emission (9.4 x10 M).
2.3.3.3 MTT 47
AT #4871 MPA-CdTe QDs MARX AR FEIER, EULKRBIANEM L, R
fIXH MTT Lt — S HE TR T MPA-CdTe QDs 446K X (1 M7 40 it ) 4= 30261
RIEwW, IAGERRYN, SHEERTRAKNTR, AYHFRAEEX GG HE D
HAHHEME (B 2-6). EIAPNKLYREWERT, MEMBBEAM KS62 A KM
RIRFE 36.4%, TRLK) DNR X 5 MARBEAM K562 £ KMEIE R 21.2%, E 2-6A K
ZRERN, % QDs W LME# K562 AfIn RA B RN, WBRRAEEX AR R
Ao MTFEMAHEAR, BT ZAREELHMANE, LAKREL P ERATEHES
Y ‘R4, ERABABAVOEDRERE, ERHREORE, TRITRANKS
MR EHRE, X EMRR A K562/A02 BEMHEEY 32.3%, LhRARABRNMWHR
(13.2%) HEMAE 2-6B., HHAR, ZEAHRTUR ST AMBHEEE, ¥
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Figure 2-6 MTT assays on the inhibition rate of leukemia K562 and K562/A02 cells after treated
with DNR (3.8x10”7 M) in the absence and presence of QDs nanoparticles, respectively. Here, and p
values <0.05. Error bars indicate +SD.

2.4 NG

GLATE, KA 3-HENRENHRLEE T AR AF RN R AR
EWA R IEE, TR B IF B R BB R R ARG, B EIIE Gk
SR, LR, BARERET TR, b, ZETFAAGMSOYERLEER, TEEY
—MBRGYES, RATREGRTRDRARGS, TUBATSEGYH) TEANESR
HIPER, EHMEE AR, MMTREYERN BN A NEEIRE, BRI RS
RRMEHER, ERMEMENLHESEEBENNETR.
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F=F KB CdTe EFSEMMAIGRSHHEMES BRAKNA
MR

PE: EREOTRATES, RISMBIA T KEHE MPA-CdTe B F SEMEARAR S
WHLHRAENNA. BEEHETEME. TR B REIMRBOR R A1 F
AT THHERTE: 1 MTT ik, 2HRHTOCEME. R e LRI %55
FB BIOFRTZETANMEAROERSEW. BIALERY, MPA-CdTe BF Ak
HEMIRINF B AR, FARTUSRARAYY TENMEAR, FR00EEMENS
iy, WRMEARA YA TR, AT E R ETE SRR R, AEHR
T 4% QDs ZERERIRFIS KRG S EOTAM T FH2RARE, HHERK L
— SRR T —FE BB R .

K@F: MPA-CATe BF&: RABE, ALFRAMR; BRREK: FKsYHE

31 5%

BEMKBEARMRERRE, BRESHMAKMERUTEESRBERLER, TR
FAERRAT SR RS OB R GBI/ R SR M & 5
BFRENNS), EMEEDELFRTBIBEANXEMMA, REE DNA Y,
MIFIED, KT N R YRR AR TR R . REH
2R T AR BT T LR G Rk SRS — 2B, ERAULRT
PmKRE, BdREH—LEEnER, FRAFTFNEDREYE, RIELMIENX
R, RERLE N A ESM R ATES T RN Bz —, B AA%
ETEMBOMEERT A ROASNRERER T LEG— NS RMLEH). 3
PR A% ET U E— R RN EMHAY. BERSREERNARME, it
AR E MM R EFRARR AR S FEMEAR. FRORRSERRT SR
HBIERIR AT

EER, EMBNSHAGTS, BRTREFROABEY=E, BRENNT I
FRAE, RPEEN—NMREREEREORTIES, MaARMABHY=ET RS
PR 2G0T, TG S BT 87 k. T S R A S 2 25 20 3 L AT R L
B MAE G, —HURBR— BRI EE, kLR aahns
BT REMELHRTANEENE. THRRROHEIELEER B
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F=F KW CdTe B T S7EAIHLRAR 55305 0 4 5 2508 25 0 FI B 5

HRNHANFZARERANHGES (0 P-HEE) TLURNAYATF, A b T
HEAEQRE LM EREERA" . BT HHUIET A, ANFRT KBTS
%o, SRIKEIT LA A T P IS IR A R O

HTAA—EHRRRMNE, IRMETUS—BYF44, ERARE LMLAS
MY ER R LR W, RN HTEE REE RS RNAKE LY, H—
LHXNERRRSHRNBT RET —HEROFRLD, AFR%, LS6ETALTHE
BMRARE. RIFMOERRYE. B MR A 2R EL 58 R 8 0 R i o i 0251
AR, KR QDs ERMM. AR, HHSEMERNKEIZH. AT
FRERETRALERMBRAS, EXEORRATES, RIS BMRE T AR
REEWHEEY 3-HERROFHLRR T SRR, 3 BEAHBEYS FRAEE DNR
BALREREERRRT DA E SR, RO TR T AGRMEE
AR MBI PN, SREM, BT AT UMER R E R,
IFReS 2 AT AR — o U BB 2 B 8k, T R0 R0 R 4 3 4 B R 2
VM BARBAER, BERER RN R RE.

3.2 ERHH
3.2.1 FENEMER

FENSE: BHARBE (EM2100, BE). 2ARHEHEMENikon A7), £
B)\ KA IHBEIH(LS-55 Perkin-Elmer A7), UV-Vis %4046 B i (Hitachi U4100, H
&)\ CO, AT (GBBI6 B!, Heracus, ). B5Ht4Z RN (BIO-RADS50, Bio-Rad
Laboratories Inc., (). W4t T {ES5(CHI660b, F#ERE)..

FERAMNE: RAEK(Fammitalia A7, FAFM). RPMI 1640 57 (SIGMA A7), £
B, 2%/5E-20CHR7F). M4nFESCIGMA A7, £H, 9%/5-20CHE%). MTT(Amresco 2
7, XHE). PBS ZK(0.01M, pH 7.2-7.4). —EHETR(4HHish)%,
3.2.2 K&t MPA-CdTe QDs HI$I &KL

K MPA-CdTe QDs (il & 1% B SCBRUHRAE i 7 B 46347 T8 L MB08, Bk,
1.175mM #J Cd(ClOgH,0 ¥ F 62.5mL K, /5, A 2.85mM 3 -ZHERE. Bk, MA
0.5mL 1 M NaOH %R RN pH E 9. BHARANESHZARBREES, ALTe
F17.5mL 0.5 MBRERR N4 B HyTe SUE, A A S RS —REBHEABIEHET, K2 20min,
Rk CdTe MIRTHY, R, $i%REYWHESRE 10 44, BER 10min F 9 h BUISH CdTe
BT AMHK.
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3.2.3 MpaLESF

B 7% U K562 4 MR 2 K562/A02 MR BF KM, ZEHFFRMEM P, K562 M
RETEHE 10% M4 MER RPMI 1640 35754, BREET5H 100 pg/mL FEEEEM 100
IUmL MEER. BMEFLBERE 37C, 4F SH_ENBERKERAPHITH. W
M KS62/A02 B R LsEFEA 5%, HHU 1u gml HFTE TR LR 21k,
3.2.4 MPA-CdTe QDs 3 A I 404 € & 05 B 5%

R AT 0 SRR B R R bk K562 R 25 40 bk K562/A02 87T 96 FLIR,
BIWRER 1.0 x 10 MM, WEE37C, 5%CO2 MAMEHAPIESE, 24h )5, MAR
FIRERRT AR SHHARER, BFANRLKRER 148, 295, 590, 118, 23.5,
47.0, 94.00 M (HIFEEE H RPMI1640 SEFFEMITHRE), HIREFY 200 uL, SALH
RER=EAEI. R, BRE QDs MAMENXBRA, SHRAKREFEEITENERA,
FIRHER T 96 TLER T, WG HIESE 72h, HFRET AL IEFSILMA MTT %3 20uL (5g/L)
SREENEIE 4 h, RE BEH, BILIMA DMSO 150uL, &I1ERM, % 96 FLIRBAFRES R,
KFEEH 10min, £ MTT EE=YLEE, REHABKAERNNT 492nm FKL4H0E
BAMRLE(OD ), #UZAXEILE OD HiRE. 4R USH 3 T H+FHEE( x £ SD)
Fr, ERELPEFIR. AREFZARWT:

HMMEFE (%) =[OD 2x6-OD 2¢m] / [OD msa-OD sem] X100%.
3.25 AMBEREERHEN SR NEMR R

SENEEFRREAL, BFREN—MREAFEHEE, RAHBFOLRESE. &
ZASHERES FRKFOREE. HXHARAIEE: FANTOCRARETUR T
MarhEARMEMFE, ERF QDs A USHEM T KK/ RS . Bk, BFAR—

H AL T3 B0 K SR AR LR R 4T e K562 R 2540 1 KS62/A02 fE N SR % . o
541 5EA 1000 ¥ /min B.L Smin, REHZEIE EE, B PBS £l (0.01M, pH7.2) &
B, EE=K. FEEK PBS BEE 4 5IIMALDE MPA-CdTe QDs, 5min J&, B 15uL 4
KIBWTETE 0.17mm BHBE R, ARG B TROLR (488nm, &KW K% EHEE (TIRFM))
TR, BTRBEEROASAEHEZHE (Nikon EHE) WETREERERZ.
3.2.6 K% MPA-CdTe B F mEMEE AT PR MR
3.2.6.1 A FLIER DNR RENTL
3.2.6.1.1 EHEREZRE T AR ABERTR

% DNR (1.27 x 10 M)RIE T £(1.25 x 10°M)#E PBS & #(0.01M, pH 7.2)FiR &34,

28



BT KB CdTe B T 7E M M0 R 5530 4 I A 22 25 25 0 2 PR

4CE®, XH DNR 5&F SA LM% DNR-CdTe K E &9, WA, BOHEEKIH
L% SR Lk K562 R 2540 Mk KS62/A02 2 BB Smin SR 5 B2 £ LERW, B
PBS ¥ AR R &, FEELEM PBS BKBREHATH. % DNR-CATe 41 5 294 5l
ABRHARBEE D, PRNRIEEARMURE T AEINRLRE, FERAYE
37°C. 5% CO, ¥ FRATPHESF 2 M. BESRRT B4 RES, HAMKE. Bl PBS EHHK.
BRELG, REELEIMARKET X71 HERAEME (MABKE 488 im) FHE,
3.2.6.2 RSN ELBE DNR KERTL
3.2.6.2.1 BILFERN

AR REE CHI6600b FLALE T ESemi, RAZERMMRZEOPV)EZELET
QOL2CTYHATAT, HRA=RRERETRM: BREARME N TG, SRRIELR g,
HREBEASHER. SRESEHRLEE “33.6.17 B4—F, TRPURE G M7
SRR AMPIF, HHIREER 8x10° 4, ¥FHGAFIR PBS S (0.01M, pH 7.2)53: 2
YN
3.2.6.2.2 UV-Vis E5MRI K8 247

UV-Vis MBSO i 5347 R 76 iR (2242°C) 444 T Hitachi U-4100 JEi (TR
SRARLENT: ¥ 1.27%10°M RLZEE DNR 5 1.25x10°M ffj MPA-CdTe QDs 7 PBS
(0.01M, pH 7.2) PR &35, 4°C AW, R4 % % DNR 55 CdTe QDs & 4135 DNR-CdTe QDs
H&Y. KH, BLFHBERNALAREAR K62 FF 254 H K562/A02 4 2150
Smin, REREHE LFER, ARITIEH PBS ZrZZEE, FEEOEH PBS BkE
RBEH Y. SHERLEEDNR (127x10*°M). DNR-CdTe QDs H&H K562 4 Mz
(8x10° AMmL) AFHIZE 37°C, 5% CO, 54 2 h; FB, FIEH 1.27x10*M DNR BHHE
T 37°C, 5% CO, #5572 h AT BIER . FrRERELR SRR PBS Ml THE
K3, WERLSmin, B _EEBEKET UV-Vis RINRBOEE T .
3.2.7 MAMBEREHE KS62/A02 1S ¥4 2 2 2514

BETUEERFE, BATE—S% MPA-CdTe QDs st KS62/A02 4 £ 25 258447 T
W5, 253 (Resistant factor, Re) = [ICsolksexan/ [ICsolkssz, 145 %% (Reversal index, R)=
[Rf] 7 [Re).HEH Ry F Ry 2 HIRR 43 DNR X K562/A02 Hii 2542 ¥/ DNR-MPA-CdTe
QDs #KE &Y%t KS62/A02 I 2184, BURELBREPET =K. M CB/T16886.5-2003
RE, MR (P%) W44 6 5 >100%% 0 45 75%~100%K 1 45; 50%~74%34 11 4%;
30%~49%% I %&; 15%~29%K IVE; 0~14%K v . RE MM BN 1 4088 0 By il 4
R TR LR . RATERIH MPA-CdTe QDs X 4 L% B 41 K562 R 2541 KS62/A02
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MRAFEED K 88.8%. 91.5%, WE IHh&et, BT RIMERAERRTITN,
3.28 GitE o

SRBBEHEDETZRFAT LRI FIHE L SDEFHERME)RR. A Student’s Y t
BRHTHN, p<0.05 NHERIHEER.

3.3 4R 5itig
3.3.1 CdTe QDs FRIE R HAMH IR 5
3.3.1.1 CdTe QDs L FEYI TR AE

#1381 CdTe QDs Al JEM-2100 B 74+ HHES] . F BB RIEL LW, TG ERAK 5 ik
4+ %I H Hitachi-4100 T AMESHRBOEEAUR Hitachi-7000 F L 6B RME . BFRSL
R (F3-1A) B, ZAKRTHRILESSMREFOEEEN, LPHRRLHN 2.30m,
anif (B BEZ1 5 0.23nm. B 3-2B-a ATLLE H, HBRE KK 400nm B, CdTe B F /57 5250m
LEH—-BETRKN RS 4, T 3-2B-b \fLLE XK S A EER B LRI,

g 2 B
ence intensity

w
(-3
Fluoresc

Wavelength/nm

Figure 3-1 (A) TEM images of MPA-CdTe QDs, (B) fluorescence (a) and absorption spectroscopy
of MPA-CdTe QDs (b). Image a in A is the HR-TEM image of a single CdTe QD.

3.3.1.2 MPA-CdTe QDs 3 B 5 M F 1) MTT #5%

HERNA MTT FERRTARKENET S ALRBERA MR K562 M54
K562/A02 fi4 st RS R KR, Z BT R7E 72 h B0 UK 40 AL KS62 3 531 2 (1C50)
4 17.98uM ([ 3-2A) , Xt 25 2540 KS62/A02 fy 3 ¥ilk% (1C50) & 8.97uM (&
3-2B). [N, EMKREREGET, BT AN ALBRARMEMHERRD; BEKRER,
LS 40 M A S0 FE FR LU 2, T DL W 8 L% 48 L MPA-CdTe QDs & 7B ikttt
RS, ROVRAEF mx FRAMAROMEERRE SER0, HTRAEARE BR, &
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Figure 3-2 Cell viability of leukemia K562 (A) and K562/A02 (B) exposed to CdTe QDs for 72 h.
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SIFFRF, RATKH, MPA-CdTe QDs 7] LAR$Z 5 i A [ 0 %% BUR 40 ik K562 i
24 bk K562/A02 419 &5 (TIRFM [ 3-3,), T ELREE R (sl 488, A IS H)
RAZEEEHT, TARMBAHREREEHIER. MPA-CdTe QDs 7EHE A& 41 AL A &8
PG, EERBRARNREBREMARK, BARFMOEEE, FoT MPA-CdTe QDs &
KiFieARALEWARKNEYENYE, B, ZEF AT UMEA—FREFNHTOLRE AT
EA RN EISRE. £E—FWP, RIAKN, QDeoMPA-CdTe & F s AT LU#AT
EARGEEE, THRHETFATUE—MHERESRT, REARARERTE, ZHR
TR A AR A/DFBEEEF SRS AR E R FRERS T, AR &SR st
MR, LHBGESTRNRER BT EGRER AT — MR, ETUFEEERRE
AEENENFEHER, hERNRE. KEREERILRE.
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Figure 3-3 The TIRFM images of K562 (a) and K562/A02 (b) cancer cells after incubation with
MPA-CdTe QDs for 5 minutes.

3.3.3 MPA-CdTe B F m &M MAHRIIALER S BRBHENLBRR
3331 JRMRMEIER DNR RABEEL —BEREEAERRALER S

BN IXT1 BIERABHETRNEAREHR. B 3-4A ERBEERAEHE THARE
&, B 3-4B. CRFRANNARKICTHEREME, ZKEEKNRIRZXA Microsoft Visual
Basic6.0 FEFF BMP2Gray (AR EARIMIRG), Hok, WICEMN TR HRRMEH HH
A 24 (i BMP A E Sy, REERFTERRINEAXSE, FF BMP2Gray 2@ 1R
F APl A% GetPixel ¥ & RIVBIEMEEE, AHBIET - SNHEHRE. GENBE,

RIGIEBIKEE Doy 5 RGB (R, G, B) XK RMT:
Dyray = 0.31R+0.59G+0.11B

MNTIBEIEA SHREE, #—PH Origin RFBITFHME, BEBNTFBOARREIK
B,

¥ MPA-CdTe &F s4KHF 2RI B M7 K562 481 K562/A02 ALtk R+, f8)
BERAEHER (B34) 87, RITURRIZETFRNFERBRLEE DNR EAM
WHIVRE B34, R¥ MPA-CdTe B F AAXKN TR AR LK AME AR, RiED
MY 2T R 61/ 3-4A by e BTR, FERERFHFTHRME MPA-CdTe BT
HRABEMRTS, ZIHMARRT QDs T, MRMTILRT 5 MK N RKRFALE R DNR
Rk 2 IEARXHE . MHNKIE 3-4 B XKEEUEHENMER MPA-CdTe BF S REA IR
B K562 4 Xt 25495 F HRUL, S8INZ5Y 3 FERARMNHMER: B 34 C KEHELATLHE
HMMEFZEF R UAMHEARAROW P-EERANER, BESHNAYY TFRADIRZ
AEAE, HXHBUERSBRTCREERR—BH.
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Figure 3-4 (A) Inverted fluorescence microscopy of leukemia K562 cells (a~c) and K562/A02 cells
(d~f) after incubation with DNR (1.27 x10* M) (a, d), MPA-CdTe QDs (1.25 x10°° M) (b, ¢), DNR
(127 x10* M) and MPA-CdTe QDs (1.25 x10° M) (c, f); the image a’~f* show the high
magnification of corresponding images. (B and C), regular fluorescence intensity curves.

corresponding to arrows indicated in image a’~f’.

3.3.3.2 MARSMEOBE DNR BRE L2
33.3.2.1 BLER AR

TAVE T AL RN — S F A A HIT T DNR-CdTe QDs £ &4 75 A ML U 40
¥k K562 A 2548 bk K562/A02 LR 2t B AR . BOE K LB 3B REA
RRI TR Y RAER DNR 4F, o LUENH A 0AARBKZEYIRIER DNR K15
. TIHFEALET, LMHFLEE DNR SRARLERE, BIRNARIRFNRLE
% DNR B3R, REATLARBY KS62 41kl R4 % DNR H5 5. Wk 3-5 iR, HZka
KRB ZIEE DNR A58 DPV # . A MHRSUBAMR K562 5% K DNR #
F2hj5, RAHFIESR DNR MEFAMETRET 21.5%(F 3-5A, Lk b), RAARIE
FIELEE DNR REERD, MXBIRLEE DNR AV FRIROERETANRE S
HIRBERB K562 ARBK; AEFAAKNFHEENERLT, RITKN, ARIIERH
B E DNR KHRFEERET 32.1%(8 3-5A, #hk ), HPARINIRBNRAEE
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DNR BT . XFEMMAHZ4 M K562/A02 15, K562/A02 5R4A%E % DNR 3% 2h J5,
KR4 B K DNR RIHERIEE N TRT 2.2%(8 3-5B, #1% ), BRI KS62 5F4
E¥% DNR BFEHMEMEETRMK, ZRHTFRAAMBERE P-HEANFEFERAG
EXDNR “Ei “; 5RTRIRERAN, BITRKHE, BRIIZRKHTLEE DNR FHR
EEREIET 37.9%(% 3-5B, ML f), HAARIMARENTLBEEDNR BEDT. X—4 R
VB QDs AT LA MM R AR LS H, MR A TRAE X DNR Ricdeh, ¥
BMEEAWY, NEnAEARPOETIRE, BENBARNRGEED.
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Figure 3-5 DPV study of DNR residue outside K562 cells (A) and (B) K562/A02 cells in the

absence and presence of MPA-CdTe QDs after incubating for 2 h. (a) DNR (1.27 x10* M); (b)

DNR (1.27 x10* M) and cells; (c) DNR (1.27 x10™* M) and cells exposed to MPA-CdTe QDs (1.25

x10"° M). Pulse amplitude: 0.05 V; pulse width: 0.05 s; pulse period: 0.2 s.

3.3.3.2.2 UV-Vis K5MNRU kLS D RS

UV-Vis ZSMRIBOGE R 3-6 BTR, BIAGRRY, SRAMFLEE DNR HRMLE,
25 Ks62 MMILHEFE, ARSMRRMFARENREERKT 18.5%, RHBRTHF
4% % DNR A RN ZI A3 (B 3-6A-b FTn); URAHEE DNR 5B FAHRR
TER4M)E, SMAIRAE R DNR BB EER 5 BRERK, HHET ARNFET RN
5% K562 MPRBBEBRTHRLER, STARSIRLABRIEBNRD (B 3-6 A-c Fim).
X B i 25 40 bk K562/A02 (IfEF, W 3-6 B fiR, BAIMRABEL S K562/A02
AMARETTR, ARSIERORABENTOLEEFEAHE (RET 42%), HEHRA
HX DNR 5 K562/A02 AMiILHEFZIE, BT KS62/A02 AWML A4k, FEBARR
WMRIE RN “RE T AT (B 3-6B-e fiR); YEBFEABESHBANYITRAE
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% DNR 3tFRMER T K562/A02 AM/E, ARNFABRNBAEEHSRE (BKT 27%),
KPR T Hth R REARRE T EHRLER DNR, NiT2BRSIMRLERNR
BERE K. RS At R SEOBAERT KNI ERERZ — RREAWAHRAE
HAEMERRT AN FEERRIAEE, RIRANHKETRTUEBREAY S TRIT
MR LR P-EER, EHRMESARAYE, REMBARNTUEAYS TR, i
M2 FERE AR N I 2590 ROKRE .
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Figure 3-6 UV-Vis absorption spectra of DNR after the treatment with leukemia K562 (A) and
K562/A02 (B) cells in the absence and presence of MPA-CdTe QDs for 2 h. (a) DNR (6.35 x10’
M); (b) DNR (6.35 x10° M) with cells; (c) DNR (6.35 x10° M) with cells exposed to MPA-CdTe
QDs (6.25 x10°M).
3.3.3.3 MPA-CdTe QDs X B MR E 2 itk K562/A02 ¥ 25 HE N W47

EU LR ERE, RITEPHATETAMNKS62/AQMEHHAMEL. RITUE
W, BRI % EDNRIEA TKS62/A02RIKS6240 L FIICS04 7l 444.91 w MAI0.85 u M, K
25 B AS3E . BF AMKS62/A04 MEHER LKL, MA0.625u MMET S5,
HIC50417.18 0 M, BHFIRUBEZDNRAMH BRI (P<0.05), WHEH (Rp) H2.121%,
WRER XY, PENETAFEN EERBIEAY Y TRAE RELMRKS62/A0248
NEBR R, FHEMRKERE LR FKKS62/A0240 i £ 25 79P-FE E H A L) AE.
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Table 1 The resistant factors and reversal index of leukemia K562 and K562/A02 cell lines to the
MPA-CdTe QDs.

1Cs/pM Resistant Reversal
Groups
K562 K562/A02 factors Index
Control Group 0.85 4491 52.84
Experimental :
0.69 17.18 24.9 2.12
Group

P<0.01 Vs Control Group

334 BT AHEERRNS

4 LR, A MTT A4, LR IRE RO ST RN, kR
(FTH CdTe BT 41 BERBAMB A BYTBIHI AR S BRI, XM AL
M SR R R Scheme | iR, BT CdTe BT ARMBHRE 3-HAHR, B
WHREAE AR, BB TR A RAEE DNR 4 F, HBZNS
F DNA BB T AR THRE, NS REARNTIES DNR H THAIBA
RHNE, EHREEERS, BNARSYS FEARANERRE. TMEARED L
B S MREIERS A AR LS D ERE MR AR, 6Tk R SRS,
[EARAEE DNR HFRIA TR, RABE DNR R—F{EA T DNA MHHNS T,
EHZABETRREL SBEMRE DNA 4ARSEAARNEE, BTREETAS—
B S H S BERATMAAR, ERRH R RS — S R

MPA-CdTe ODs~ DNR¢ QD;—DNR«-'

Q + o ——9 ?‘ P-glycoprotein+

Extracellular+ K562+

Scheme 1 Illustration of the mechanism of bio-labeling and drug delivery pathway of MPA-CdTe
QDs and DNR conjugates into cell membrane.
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RERRAFRRBARMLHERRHAR, FIRRA RSN, LINRRO i B S 25155
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BREIT R . B, AEMHTRHAY QDs ERENE NS RG2S ERTTE S
MERRRER, RUET —HBENARI TEREHTRAT .

3.5 MAMAIFHRTR ,

Bk, RATHEXRTAERBEF 183 “Imaging and Inhibition of Multi-drug Resistance in Cancer
Cells via Specific Association with Negatively Charged CdTe Quantum Dots” 7EE F74142 SCI ¥t
K BT Biomaterials (IF: 6.646) £ R %S, #8433 MRI Spectroscopy 5T Pk K31 A
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Quantum dots boost anticancer drug
(201075747}

Quantum dots (QDs) have received signi attention in biological and biomedical fields Now,

UV-Vis spectroscopy and other techniques have been used to investigate their utdity in enhancing
the actimty of the anticancer agent daunorubicin (DNR) 1n treating leukaemia cells.

Yanyan Zhou, Qingreng Li, Hui Jiang, Gang Ly, Juan Zhao, Chunhui Wu, and Xueme: Wang of the
State Key Lab of Bioelectronics (Chien-Shung Wu Laboratory), at Southeast Unwersty, in
Nanjing, China, and Lixin Shi and Matthias Selke of the Department of Chenvstry and
Biochemistry, at Calfornia State Unwersity, Los Angeles, USA, are showing cadmwm telluride
quantum dots can be used in imaging and inhibrtion of multi-drug resistant cancer cells.

Photoluminescent semiconductor quantum dots (QDs) have been the focus of research in several d

fields of biology and biomedical science in recent years. They have some potentially very useful Xuerner Wang
properties above and beyond conventional fluorescent reagents For instance, they are much

bnghter (an estimated 20 times) than conventional dyes and afso much more stable {some 100

; hmes) and so are nesher swamped by other signals nor photobleached Quantum dots also have

N the added ammage of having broad absorption and narow emission spectra "QD ?uorescence

. g for the ion of cellular p since this method can facilitate

' mumco(our Iabellmg o imng cells Thus, GDs have been widely used i cellutar labelling and in

vivo long-term ?uorescence imaging,” the team adds

Zhou and colnguon have uplorad watr- snlublo nanocrystalline CdTe QDs that were capped
with negatively charged 3- P acid (MPA) The capping molecule assists with the
uptake of 8 dmg molecule, the anticancer drug daunorubicin, on the QD These conjugates were
mloped n prewous work They have now determined efficacy of drug delvery and imaging using
i ia senstive cell K562 and adnamyclmes-stam cell
' DWND Thcy also applwd total mtemal reflection f

' and UV-Vis absorption speclroscopy to assese the behaviour and chmclenmcs of these
i

i

particles.

. "Our resuts iustrate that the MPA-CdTe QDs could effectively facilitate the interaction of

H agent icin with leuk cells and the efficiency of biolabeliing in cancer
cells,” the team says, “The present study affords 3 naw potential method for simultaneous celiular
inhibtion and imaging of cancer ceils.

The UV-Vis
nmed out a room Inmpamms allowed the team to compare ‘the ceNular bahaviour under deferent

UV-Vig of the d: bicn residue after treating with
leukaemia KB62 and KBE2/A02 celis m the absence and presence of the moddied QDs provided .
addional evidence of the utility of the QDs. !

i Obwious dilerences m the absorbance of the daunorubicin residue outside KBE52 cancer cells

depending on whether Qs were used or not reveals just how effective up!aka B m the presence
of the MPA-CdTe "t was apparent that the target ceils fow n
the absence of MPA-CdTe QDs,” the team adds.

“We suggest that these nano-crystals interact with the anticancer drug m targeted cancer cells
and s-gmﬁcamly enhance cytotoxicity on both drug-senstwve and drug-resistant leukaemia cell
lines,” the researchers conclude ‘Our work provdes a new stratcgy for simultaneous celluiar
imaging and inhibition of muhtidi in cancer ch
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FOE ThaEl Ag WRRTFEAMFERRANERTHRAR

WE: AFETEPRAIKA DNR-Ag NPs 40K 5 A& 250 FI 1855 14 175 40 FL Al P9 250k B
RENWEARERRGRS . BLRAEEEME. BLFEIH. UV-Vis RIRBOLE S
F R MTT %75, i3 T ek Ag NPs tER KA B A th AW ELE X DNR Xt
HILFEARKMIER. FRERER, AgNPs B RIEFRAYBENERRBRESHORA
EZ(DNR)FA R MF K562 A, MNFALEHE DNR MBEAAYELIKRE, Wiy E
AR IER.

KA EURGKRT. RABE. DNR-AgNPs KR AY). PR

41 HiE

HMR R —FE LEEERE, RECHRIIANESHAERTAEEMEZ—, KRR
EARI4ANOFAL, RAEUWILENTERES. ¥ TFALRAREEYE, BainmRE
RERTER: FAREBT. BONAT . W¥ERT. BERBTSEARTHE, BEHEX. &
FHE, BREFARI BERBEEZRNEFPEK, BR 5 EXRBHETENRK; &
BERHETE ) BELFRABANR, EREMKAR, MEFHRREENREAR, B
W ENRBRMERTPHNEEFR. ATHEAYNE —BRtE, BAERTF
RABRKENZY, XRATHRSEEEAMERI, MEEHEAERTHRAHEE,
Rt TR\ AP R, BERXFAER. BONTBAREENHES B Z 450
FAERITRAREE, LREVFERRNES . BEAKHENRERAEEYEZF W
H, B&AEBKESNAKMHNATRENBTP, RAHSANSHRENRDT, IH
XAYBHERENERIGTPEERABT  ENAR, FABATSANERBRGS,
ARG MR AV EMRE AR A ERRE, NEBEFHETHR, ROERIE
H. RETEREES.

B KHLF (Silver nanoparticles, Ag NPs)R— & B A KM E, REMIFHARE, K.
RS FET, A TERERHEZONANE, FH Ag NPs HEREHEHRER,
R pESXNAI MG R EEEENER. AXTES, RITB—HIEEL Ag g
KA FE5HEHNDRABEZONRNEEAAKEEY, ERATALKRAR, &RERB LS
XEEWERNTEAEZHKPEAYIREAR D, AKX TEARKGLIKE, *t
SR A AR B R
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4.2 KRy
4.2.1 FENESKH

TENSEE: EFAHBE JEM-2100, BXE). %t EMBNikon TRD). CO, AMiiEHE
#(GBB16 !, Heracus, [H). MHt% & J{(BIO-RAD550, Bio-Rad Laboratories Inc.,
XH). HAFETES(CHIGO0, HHRE). UV-Vis K505 6 it (Hitachi U-4100, HZ),

FERFF: RUEF(Famitalia 27, FEXF). RPMI 1640 5 E(SIGMA A7, %
E, 2%E-20CR7F). M4 0LFHSIGMA A8, £H, 535-20CHH). MTT(Amresco 24
8], %E). PBS ZHiK(0.01M, pH 7.2-7.4). —HFETR(SH4)%,
4.2.2 HRAIESE

B B K562 AR —HEFAM, METEEENERREMBFFLN. 5
FFdEP, K562 ARETEH 10% F4-MwiEfH RPMI 1640 5 555kch, #EP4H 100
pgmL FHEBEM 100 UmL MEEE. BMERIBREIC. 48 S% A BERN
EFRAEPHATH.
4.2.3 AgNPs B9%| &R

FRBREXARMETEHE, ROGURERILEEE. AgNPs HERBEHET
EWBTEMRIE, # Ag KR TFHETK, BE3048, BEEML, FTRENE.
4.2.4 AgNPs MRS T8

B, TR KS62 HiRAME 1.0x10* NN EEERE 96 FUR L, 2
BRI, MAZRER 3.125. 6.25. 12.5. 25, 50, 100u g/mL Ag NPs, Z%FIxtHR4lh
£ 96 LR ELARBRI &M, 7E37°C. 5% CO, MIMANRHIZ S Pt TH3E 24 he RIEMA 20
B L5mg/mL f MTT, $4EEE5F 4h. R0 1000 /4 H0 10min, BBHEELE, 1
FBMA 150uL i DMSO, &R, 7ERHRI LM 4920m RS TLHBEE. AR EER
MTFAABHITHHE: (Al [Aleowro)x100, BAE, A REZMBOLERL. EILTRE DM
NEHZR, BFYESTAE.
4.2.5 4ARAEA DNR MRETL
4.2.5.1 4IP3 DNR B3¢ LB ENE

RT3 B A KR B R KS62 ZRALL 1000 $%/4 BS0 10min, RJ5B9%H % LEHR,
MMM PBS ZrRBEREE, FEBELOEH PBS WHHXBEH . 44 DNR
(1.8x107 M) HIE MM KS62 MR (5x10° AmL) L& A% DNR-Ag NPs (DNR 1.8x10”
M, Ag NPs 2.0 mg/L) 49KE SYIII K562 AR (5x10° A/mL) $7E 37°C. 5% CO, Bk
2h JG, # 150 L AT 0.17mm JERIBEA £, RIGH 488nm BORERRET, 7E758 500
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(TIRFM) F %2,
4.2.5.2 DNR-Ag NPs & 813} K562 fA At &M e &

RAE# MTT IR T Ag NPs x4t K562 AR RIRERZG#ES. §5%, STt
KM K562 AMAAME 1.0x10° ML EEEME 96 R L, SRR ERKER
3.8x10"M DNR A& Ag NPs 2.0 mg/L 3#4TAb B, ZEAXNBALLE 96 TR LA RREM %4,
FE 37C. 5% CO, MBMBEE S HITIES 240, REMA 20 v L5mg/mL # MTT, 4
EXEFF 4he SAJEEEL 1000 ¥%/4 B0 10min, BEFE L, SILHEMA 150uL £ DMSO,
PR, AR 4920m RIS ALAEE. ARODHEZNTARBTHE: (A -
[Alest [Aleontro)x100, KB, ARREAKRNEE. BMEREOBMIER=IR, BFHE
AT E.

4.2.6 4ARERASH DNR MRETH
4.2.6.1 B{LERH

% 3.8x10°M RAB X DNR 5 10.mg/L TR AIK K F7E PBS (0.01M, pH 7.2)F R A
¥5, 4°CEH,  DNR 5RAKKT BAEBAKRGNEEW. KH, BRETHBEKY
B B LR BUR 40 KS62 B0 Smin, R/ERRHE LHEM, MMTTRA PBS SRR &
&, FEE.LJEH PBS Bl ERBEI 4. 4% DNR (3.8x10°M). DNR-Ag NPs 41k H &
YIi) K562 ZMHI(5x10° 4~mL) 4517 37°C. 5% CO 358 2 h; RN, F&H 3.8x10°M
DNR B E T 37°C. 5% CO 5% 2 h R A BiEdh . FrHEMEL Rt/ PIHH PBS £
BT, RGO S min, B_EFRABATRILEMT .

4.2.62 FKSMRUHIE S BT

#1.9x10°M R B F DNR 5 Sme/L HhALRSKRT7E PBS (0.01M, pH 7.2) R &4
4, 4°Cid®, {# DNR 5 AgNPs 4% DNR-AgNPs 0k E &Y. KH, ¥abTr%k
KR B ML BUR AR KS62 B.L Smin, REREME LEEE, FRITRA PBS Zrki
288, FEB.0EH PBS BB KRR T4 . 47 DNR (1.9x10°M). DNR-Ag NPs 44K
H &Y K562 MMyEH(5x10° 4/mL) 7E 37°C. 5% CO, ¥3 2h; AN, FAAH 1.9x10°M
DNR BB E T 37°C. 5% CO #iFF 2h fE AN RS, FIEHRELRIEPIYH PBS Enp
BORTRBLE, REELD Smin, W _EFBKET UV-Vis RAMRIEOL &7 .

4.2.7 ZHFER R
LRHERZ DT R PAT LRI F I ELSDORRERE) R R . 3 Student’s ) £ Y
KRHTH, p<0.05S AABELKIHEER.
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4.3 R 51
4.3.1 Ag NPs i) TEM R{E

ACKAH AgNPs IR R 2 B G AR, A TEM MEBHLHE S ALK, K 4-1
Fi7s, %ﬁﬁﬁﬁﬁ%ﬂ'}m%%ﬂ ARt% (A BE 4 0.195nm.

Figure 4-1 TEM image of the Ag nanoparticles
4.3.2 Ag NPs 3 K562 IRE1E09 MTT %8

BATH MTT SEFR T RRIRER Ag NPs 3 (3 i 7 SO bk K562 B9 MdEdE. BRoT
HRRY, eIt AgNPs X K562 41 MMEHE 2R BIKBE. 7ERIRIE R B0 B 9% K562
ARAEER S, TERRERXZA LR, AR 240 5, AgNPs A K562 4
FIEBHHIE (Cs) £ 20.5mg/L.
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Figure 4-2 Cell viability of different concentrations of Ag NPs on K562 cells, data are mean +SD,

error bars indicate standard deviation.

4.3.3 Ag NPs #575%) DNR £ A 9% K562 4ARERE P33R 5747
4.3.3.1 PRATE R

RIEREEHBETRET HhEALK AgNPs Xt K562 4% IL DNR (I . BFR=a
% % DNR 7 480nm HIBOERUR °T LAF= 455, BMI40 MR DNR &7 A B % 6 5 1R
REMEDREW. FREREKXY, DNR-Ag NPs E4Y5 K562 41135555 41 i 4 DNR
FEERMTORERE (B 4-3A b) HEERTF R DNR 5 K562 41 3% 5% 541 Rt DNR =4
HITEIRE (B 4-3A0); FIRS, EIATERAKMTRERT R, WFZERSTTH
NIODRERERILE, ERERE 4-3B), FIXADEEVEREARAKRRENE
BT RMMORIEREREOARIIRE, FRERMT A 90%, RPEIHRELMGK
RFHERT, EZMRABRBATIKSE2 41 . B F AgNPs A5 FA=45%%, WE
HE58H DNR MAMREHEAERE, S+ DNR FENTOLREHEMRE, HBIL
Ag ARKTFHFTERT DU B A R R E B, AR TTAYEAN AR AL, EEA5
T DNR, HRAYITEMM A A BOKE, READX LA S .
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Figure 4-3 The images of K562 cancer cells after incubation with DNR (a) and K562/A02 cancer
cells after incubation with DNR-Ag NPs (b) for 2 h.
4.3.3.2 Ag NPs 1} DNR 3 K562 BRI {EMNHE HREE — MIT 547

EU PR ITAEER L, ROF—SFAED MTT BRI T Ag QKK 7% DNR i
B K562 MMM NNEN. ZEFLENZEM, RITEAMKEHRERSTEH
W. WA 4-4 Fim, MTT BFREERYN, 2420 pg / mL ) Ag KK T5E DNR RER
3.8x107M) St RHE R AR, 5 BAS I MR B (9 ThAE AL Ag Z9KKLT B DNR #3tL, DNR-Ag
NPs 4915 K562 4 fu 7 g 0 B3 TR A 2%t K562 M p s s iHI 2. 2.0 ng/
mL ) Ag QKR T3 K562 AU AMEIZ Y 9.13%, T 3.8x107M ) DNR 3 K562 401
(T IHIZE  R 12%, BAARKEM Ag 4KRT5 DNR BRA{ERAR, HX¥ K62 4
(B IRE T 36%, KRRM%ERERY, DNR-Ag NPs KK AYIX K562 4 74|
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Figure 4-4 MTT assay on the inhibition rate of leukemia K562 cells after treated with DNR
(3.8%107 M) in the absence and presence of 2.0 pg/mL of Ag nanoparticles, respectively. Here, and
p values <0.05. Error bars indicate +SD.

4.3.4 35 DNR KE 24
4.34.1 BLFEN I

RERCEFEFAGR, RITTNDEEDBURAKBTFRERT, TelgmEa
ERCEARRANERRE, MHNEAARATHENS TSR EHZDIRER X
B M TRREISIAIIRERNL, RIKABLEESKFOPV)E#THE, LR
CHI660b FALE TR e IR TH#AT. B 4-5¢c BERTHEERIKBFRFENRDIZE, b 8
ATEAEHRRFHOMRLE, o« ERRARABEROME. NBFITUEY, H#ER
AN THIRR, RIMIRLBEROEUEREER B R, HFHEMEREES, i DPV
FISERDMRARNRABRNRBEDER, RAZARBEBRAEBRABEEASH
A K562 A, BEHBRFNMFRNN, FEiishaeiiBa ksl e E RIS E Ik,
3R PURE 25 W) 72 Foh 30 40 T L ) B BUR S
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Figure 4-5 DPV study of DNR residue outside K562 cells in the absence and presence of Ag NPs
with after incubating for 2 h. (a) DNR (3.8 x10” M); (b) DNR (3.8 x10'° M) and cells; (c) DNR
(3.8 x10° M) and cells exposed to Ag NPs (10 mg/l). Pulse amplitude: 0.05 V; pulse width: 0.05 s;
pulse period: 0.2 s.

4342 RPRUKEI LR

B 4-6 A RLERE—F B, SRAMFAEE DNR Bk, £5 K562 Mt
BRE, BRARRORLBRNTOLEEMET 20%, HPHRLEE DNR 5E KR
K562 4 MILIHFR 2 G, B IIRAE E DNR BARBBGENFI MM A E (B 4-6-b Fim)s
= DNR 5®RZKHFIHFIFERARE, AMI T B E DNR BRI S — 5 MIE T 46%,
RUEDRMBIRRFOFET, TR K62 AMBRKARTHELEE, SBAM
ARABZEEOED (B 46cHim). MTFSATRABENKRERL R, HHRKE
{HiE/D, RHRFENRAERREBIE, RUVBRGOCRT 0H R R R B % 4 R i
TRZHRAEEDNR, AT FBRIRAERNRE BERBK.,
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Figure 4-6 UV-Vis absorption spectra of DNR after the treatment with leukemia K562 cells in
the absence and presénce of Ag NPs for 2 h. (a) DNR (1.9 x10°° M); (b) DNR (1.9 x10° M) and
cells; (c) DNR (1.9 x10° M) and cells exposed to Ag NPs (Smg/l).

4.4 £R 5%

G ERTR, ATIETAERRY, ENRL Ag JORRFRERT, LM% K562 41
MPBAVRABZORY, REFSHANS THANSIBRE, BB A HZEIIRE,
Ot K562 SIMEIMEIER, H— BRI 25905 K562 B KT .

XFERAN M A TR R B AL Ag QKRR T SR EE AT S 34
BREME ST, WRARBEMESEN, TAEIKRETH Ag KR FAG A5
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