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[ E] B Wb HF3Z K (epithelial growth factor receptor, EGFR) BT FT % E (€225 ) I A A M I 2 48K
Bk, HERAE IR A il TR 7O ARSIl s AN A 5R o F73 Ak D TIE TR 48 Fes O REPEAN AT, L I k- 22 Bk
WA G 1 140K BR (magnetic albumin nanospheres, MANs ) , 2R i FH AU ESZ I8 N-BEIABE AV JHz-3- (2-Alk i — 74 C) TR AR
fig [ N-succinimidyl-3- (2-pyridyldithio ) propionate , SPDP | €225 Bt H: il £ C225-MANs. HKERPIIE T SERIATE  zeta HE
D PUIRZE AR AR AT MR 1) P R RIS 1 2R R AT . R SR A CCK-8 R 4T (flow cytometry , FCM) 23 A A8
(C225-MANs A5 Al 1A S CHE 16) 1 37 AR AT 9 e gt o £ i GLC-82 FRZ5 SR . 45 B8+ o8 O Wl A5 0 /s 1) 45 19 €225-MANs N ERTE
Fe: Q. KR I 4 TL N , Fe & 124 2.0 mg/mL; 37K G RAR 208 140 nm, 6 5 740 HH LI 20 A it 490% 200 kHz 3828
WEHVERTR A Fe 25 BEAY C225-MANSs fE7E 60 min PN THER$ 39.3 °C~52.0 °C, HMH 30 min Ji5 i B E . FCMPEEH:
W R PUREE B R K 79.74% . GaEDEESLI0 AN A MRT BUARIIESE C225-MANs REISHL M GLC-82 411, CCK-85 FCM 434142
7 R ] BBy 4 A 2 R A R T S AR T LAy P AL, TR T 26 I T AR T4 (P < 0.05) o 4518 : C225-MANs XA
FE AN GLC-82 HAT R A A FE [ 507 , HLSUHE [ B e AR A 7 I 5 0 [ IR Y7 AR AR S REAG R il il iz 4 .
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[(FEHEKS] R7342 [XEtFRERD] A [XEHS] 1007-4368(2018)11-1487-07
doi: 10.7655/NYDXBNS20181101

Preparation and characterization of C225 conjugated magnetic albumin nanoparticles and
targeted anti-lung cancer in vitro when combined magnetic fluid hyperthermia
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[Abstract] Objective: To prepare and characterize magnetic albumin nanospheres conjugated with cetuximab (€225) , which is anti-
epithelial growth factor receptor (EGFR) monoclonal antibody, as well as their in vitro anti-lung cancer effect when combined with
magnetic fluid hyperthermia. Methods: Fe;O, nanoparticles (NPs) were prepared by chemical co-precipitation, and magnetic albumin
nanospheres (MANs) were prepare by desolvation-crosslinking method , then C225 was further conjugated to synthesize C225-MANs
using N - succinimidyl - 3 - (2 - pyridyldithio) propionate (SPDP). Their morphology, mean particle size, zeta potential, the antibody
conjugation efficiency, iron content, specific cell-binding ability, and magnetothermal dynamic profiles were characterized. Lastly, the
therapeutic effect of C225-MANs induced double targeted magnetic fluid hyperthermia on lung adenocarcinoma in vitro was evaluated
using CCK-8 and flow cytometry (FCM ) assay. Results: TEM micrographs showed that the prepared C225-MANs were approximately
spherical. Fe;Os NPs were well incorporated into the core of the nanospheres and the iron content was about 2.0 mg/mL. The mean
hydrodynamic diameter was about 140 nm with negative charge. When placing in alternating magnetic field with the output frequency

of 200 kHz and the output current of 20 A, the corresponding C225-MANs with different Fe concentrations could rise to a steady

[(H2WH] ERARPAIE SIS (81700678, 81501525) 5 VT 454 R i 1 it Z— ki (YKK 16280)
*@%‘ﬁfg((]orresponding author) , E-mail : zdszds1222@163.com



- 1488 - [ S N

5538555 111
20184F 11 H

temperature ranging from 39.3 C to 52.0 °C, and the temperature could keep stable without any change after 30 min heating. The

fluorescence percentage detected by FCM analysis revealed that the antibody conjugation efficiency was 79.74% . The ability of

nanospheres targeting GLC-82 cells in vitro was confirmed by immunofluorescence experiments and magnetic resonance imaging. The

proliferation rate of double C225 and magnetic - targeted combined group was significantly lower than any other therapy group (P <

0.05) ,while the apoptotic rate of the double C225 and magnetic-targeted combined treatment group were significantly higher than any

other therapy group (P < 0.05). Conclusion: C225-MANs had good targeting effect on GLC-82 cells at cellular level. Moreover, dual-

targeted magnetic fluid hyperthermia combined with molecular targeted therapy can effectively combat lung cancer in vitro.

[Key words] magnetic nanoparticles ; albumin nanospheres ; cetuximab (C225) ; targeting ; hyperthermia

7 I — TPty B (AR BT B R R T T
B, ﬁéﬁ'@éﬂ\]ﬁl@@f(magnetic nanoparticles, MNPs )t
S THIR BT B XPRAE G AR AT (magnetic flu-
id hyperthermia, MFH) AR ' 07 ik HLAT 0] 22
RLVERT, BV EA & mE P IORL 1) Fiigg 20 UL IR B A 2%
T, AN RGP OB ) TE R 2 U 23 52 B IR
P FEATIASY H I 1AM € 7 RE A 4 MNPs A
RCRAEAE IR AL [R] R A e 0 0 2 K JORSE F) £5%
HUAE F7 2 1E % 40 14 8~400 175 , 13 A ok FifrJed 4 it P
A5 F) MINPs 7532 722 1 375 v ml UK g 647 40 L oY
T, S PR e BT TR SR AN AN
FH H T 2805 T2 I RERCR /N7 738 836
I7 2176 2 BT (cetuximab , €225)——& i K
FZ K (epithelial growth factor receptor, EGFR) ¥
BT RETIR, W REHE— 2D 3 R BT BRSSP AT 2%
PE, AR L AR B AT, AR DY
AL =4k (ferroferric oxide , FesO.) @AM KRBT, A2
C225 FAdL, REMS AR MEMERE 1) PUARRE ) o> T HE B35
T AR IRTT Bt A AR AR (magnetic resonance
imaging , MRD) 2415 i o — 1K, B 16 8 I 091297 —
PACTFHBT L

1 #RFTTE

1.1 A

AR BT 4l (FeCls - 6H,0) AL A% 431
4li(FeCl,4H,0) 27K (NH; - H,0) \25%)% 1 . Jo/K
(Al iGRA BRA 7D 5 45 1 U H (bo-
vine serum albumin, BSA) .C225 . i 7S (DL-di-
thiothreitol , DTT) \N-BEFFIFE V-3 (2- Mt i1 C)
N 2 5 [N - succinimidyl - 3 - (2 - pyridyldithio) propio-
nate, SPDP ] . DAPI 43 (Sigma-Aldrich 23 7], E[H ) ;
Alexa Fluor 488 #ric B S bi/N Bl 1gG (IR T 4k A
YR B A FR 2 7)) 5 CCK-8 3457 &5 (Kumamoto 2y
A, HZR) 5 JEM-200CX (5 73 #5055 v 1 B e
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(JEOLAH], HAR) ; By /R SCIOGHRE 4L (Malvern 2y
A, B[] PO E B (Nikon 47, HAS) ;SPG
-06A = TRE IR N JIN AR RSO SR ) 5
B 3 IR K6 A (MK3-353 , Multiskan 23 7 , 35 [ ) 5
FACS Vantage SE gAY (Becton-Dickson 2y H] ,
EH),

1.2 7k

1.2.1  FesO. Bk b2 R Aafa i bE & % & 2 K 3R (mag-
netic albumin nanospheres , MANs ) 9 ] &

Z MR SCHR[6-7 1, Fes O Bl M 40 AR Y 1 45 % FH
2L iE D . 2 ICHR (8], MANs 1y il 4k T 25
WAL AR
122 C225 18 Bk o4 B ML & & & 4 K 3k (C225 -
MANGs ) &9 ) & B_& AE

S HEOCHR(3,8-9 |, S RUIREACHE ] SPDP{H
I C225 F R B 9K BR R T, o) 4 0 ) e
YORER, AR A LUT 3405 . (OBGE & BT EG-
FR B3 BEHTIAR €225, % T 0.01 mol/L PBS (pH 7.4)
Hh Fa BREE JRK HE 1215 19 HE AN 20 mmol/L SPDP [
VIR, 2N 60 min JeBr SR TR Hr2E A Tikb
PREFAYENTAE T, L pH 4.5 0.01 mmol/L B BS R Eh 2%
MBGE T, B2 ad 51 SPDP,, EAT MHLIE AR FEAY
SEREHUAR (McAb-PDP) I Hin Ai &5 1) DTT B2
W (pHA4.5) , % 1R 5245 30 min J5 LA PBS & #rid 4,
Br K& Z A0 DTT, 55 159 204 5 35 PR (McAb-
PDP-SH) I ¥ ; @B MANs 2 W& &, A 1 #8  of
HA4 59 53 HfE pH4.5.0.01 mmol/L BEERER AR, A
WREUA 1.5 mL, $EFE T i1 20 mmol/L 4 SPDP Z, %
W50 L, S 12 000 r/min 50> 1 min J5 F Hank’ s
WVEEOR , B 22 2245 SPDP, 18- BINH AL I R M 11 26
H 44 K Bk (MANs-PDP) ; 3% MANs-PDP 5 McAb-
PDP-SH{R &, IIWARELUR 2 mL, 4 CHEEFEIZIV 15 he
K1 12 000 t/min B0 1 min 5 JH Hank ” s & P64
3, B 49 2 B v E TR IS O RE 1 1 R 19K
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BREGR (C225-MANs) o B [ il 1 Fe: O, fEEL
K Ko C225-MANs, HIJG/K 2B 75 73 HE 15 min,
A TR I, A B i P F B T g s S
IR SCEO ARSI SE-45 K 5K AR L zeta BN 5 B 5L
FRER G E C225-MANGAR I Fe &k,
1.2.3  C225-MANs #2h 1 X3

$ C225-MANs FH 0.9 %NaCl 177 e il 18 55 A7)
Fe f BN A RE AR, 2 HUS5 mLIIA 25 mm P4
w4300 BT 38 200 kHz i U 20 A ) R A
T % N AR £ AR A Bl i 1 b, i 4G & R
25 °C, 1A I v A0 A R 1y AR B 0 0.5 em,
BB S min FH TM902C IS I 1 ¥k, LARS [i]
S E AR R R RN ARBRZ ] C225-MANs YR T
et
1.2.4 (C225-MANs #9 4ok 24 Fm 2

I FH B B8 98 e Yo (0. % 58 €225 (A K, HL Ak
PEINR « BU— 52 & C225-MANs B, A 25 Al-
exa Fluor 488 Fric i S Hi/N B IgG J5 T 4 CI i
60 min, PBS PRI ULTE 3K, BI15 Alexa Fluor 488 #1
TC TGP R AR ER K 58 T2 s
T WLEE AN K BRI 29 G 10 25 5 T I X B AR
AR NS i i
1.2.5 (225-MANs 1k sh3e &) 45 S AT & GLC-82 20
JieL 64 #FF 50

GREDI YL . N\l des 40 A (GLC-82, Wk B
AT IR T ) E R, R A AR K 2 509%~80%
S5 V8 TR B 25 L 18] 78 10 min JF ] PBS 2 %% 3 ¥k
(5 min/¥R) , 98 )5 1 0.5% Triton % ¥ F ZE 4L 15 min
I PBS %k 2 Yk (5 min/IR ) , B35 ] 19%BSA £}
1 hJE N Fe 5 AH[R] A% C225-MANs FIl MANs 5
GLC-82 #fififl 4 “CIz it 7% , PBS I 3 UK (5 min/ik ) ,
Ja 5591/ 1gG-Alexa Fluor 488 37 CiliEyt i i
1 h, PBS %% 3 K (5 min/iK ) i 5 wg/mL DAPI = i
Yet% 3 min, Fz 5 A PBS EE1E 3 YR (5 min/iR ) J5 Fo¢
S8 B e AR AN o e YL (i L

PRAN MRTFIH : OV A K Y GLC-82 4 g4
FlF 6 fLAR b, BEFLZY S A0 1x10°4, 24 h 21 Jfd Dl
BE &, f HA AH TR Fe ¥ BE 1Y C225-MANs FlHlE €225
B Y MANs 22 9115 GLC-82 ML & 2 h )5 , k1%
FEU, PBS R, SR FH 0.25% [ 75 1 B AL T ik
P45 , B0 & T 0.5 mL 1%3 IR M 1Y Ep-
pendorf & H, 5B 1 A4 Eppendorf 45, N 2% B I8 AAE
TR MRI %K H 7.0 Tesla Micro-MR {¥ ( Bruk-
er, PharmaScan 7.0) , N42 3.0 em RZE &, T2 INAY

FBEmIE G781, HAARSEANT AEF (FOV)S emx
5 em; )25 1 mm; 5[4 256%256; TR 2 000 ms, TE
36 ms, & T2 55T

1.2.6  C225-MANs BEA LR ST ARSI 52 B

A% : GLC-82 ZM AL FN T% 10% 64 1l i
B DMEM 55353, 78 37 CIRLFIEE 5% CO, 5
FAATP SR, B 2~3 AR IR, R i A K ZE XA
AR IRSE5G

CCK-8(Cell Counting Kit-8) 32 1l 5 41 Jifd i1y 48 5
TR B R KA GLC-82 4B I FH 0.25% 11 g
Bt AL, SR 5 R 10% 648 U35 1) DMEM 3577 i 4%
TR AT AT 200 A B BP0 B A, B AR I 4
BTl A A e B R 4% 10° S /mL, HE AT
96 LA (100 nL/AL) , B 8 MR fL, B T 37 C.5%
COBRFRAF TR . TP A KB 2R 50%~60%
Je BEHL A3 5 2 - OB BEZH O 10% 6 4 L35 1Y
DMEM 55 3%3) ; @R #E [ #4977 2 (MANs+MFH) ;@
AT 1) 7 21 (MANs+4M 8 B2+ MFPH) s @ T
1] #4721 (C225-MANs+MFH) ; &) B [ $4F7 41
(C225-MANs+HME RERR+MFH) o 543 2055 i 3 51
Jin A DMEM %% 3% % . MANs 1 C225-MANs, Ff- 7& #%
U] 40 55 RUHE [ 26 Y 96 FL AR i 96 FL 5 R ik
(Magneto FCTOR plate, chemicell 23], {5 ), 2 h
Je WA R 0 5 96 FLAR BT SPG-06A 55 Al 1 5k
O IR £ - 26 B HE AT MFH 1 b B 000K
200 kHz, fi th LU 20 Ao A 4L 40 MU AE TR T )5 4k
ZEREFE48 h i, BEFLINA 10 wL CCKS IR, IRl 451
YRS ESR 3 h, BT B AL R 450 nm WO B
o AT 20 B 5E R (% ) =SB0 2 W % B
(B HRZH I (X 100% .

T =AY (flow cytometry, FCM ) il %2 21 ffd
TR % F IR AN GLC-82 41 ) , Se T AN &
EDTA F) i B4 £h WSO 4E 45 4 40 i (I AL Asf ) R Bt
K, Ubes R T 5 | AR BHE ) , 48 )5 FH PBS Bt
YEANML 2 Y% (2 000 r/min B0 5 min) , Y8 1x10°~5x
10° 40 if , 7£ 50 L () Binding Buffer FP il A 5 wlL 7-
AAD Jek VAT 5 5l REDG R VY 5~15 ming )V S
FEANA 450 L i) Binding Buffer #8275 A 1 pL An-
nexin V-PE 2] ; &l #EGV 5~15 mins 1 h A
TG T AR R TR . BD FACSDiva #%
(G o i = R ) <
13 %it¥HE

A %R SR T SPSS18.0 Bk 44341 . BIF 9 %k
P AT B bR 2= (3 = ) Fm TR A IE B
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W, 2 EFFMRRE, ZH BRI E S
22000, LR P R B3R FH SNK 72, L P < 0.05 22
SAGIFE L,

2 & B

2.1 FEMEGE G MR EAE

375 i HEL B S R R B R OR BRI
BRIE , K/INAT SR BIE A Fes O P E LKA Bl AR
AL ATLPY (B 1A) s AR ER /3 G R I 5 Fe
2.0 mg/mL; C225-MANs - F- 37K 5 Kid2 29°4 140 nm
(K 1B) , zeta LA 25 -17.7 mV (& 1C) ; AJa] & 46

) C225-MANs 7ER H FLIR 20 A i HHATPR 200 kHz Y
A5 14375 (alternating magnetic field, AMF)/EH F iE
7 60 min PYTHEE] 39.3 CC~52.0 CA%:, HAEH G
A VR EAEERR] 30 min NG T, 30 min J5 PR T
FaE AR s o Fe 5 0.210 mg/mL Y C225-MANs
TR R A4, IR 30 min 5 1 81 5E 18 45 °C (K]
D), RIS TR S i AR 7k
2.2 C225-MAN 8 HAR o5 & R IFARLE A F
) MANs T2 U B AT L .50 ([
2A) , MEEEE ] MANs A RESS G R/ R 1gG-Alexa
Fluor 488, 7GR e T A WAt (K12B)

€ 300000 D60
I 3 200 000 50
\\ 3100 000 & 40
N o 30
10100 1 000 10 000 -100 0 100 200 %520 :8';?8:2523{
kA% (nm) 2] zeta AV (mV) 10 _‘_0:315 mZ/mL
() T T T T T T T T T T T T T 1
OQNOoONOoONOoONoOVNonNoO
—— NN <t <t nN\O
F 8] (min )

A5 TS 7R C225-MANs 2 ERIE |, Fes 0. 40K R0 A LN ; B2 S Y90K SR A2 294 140 nm; C: zeta HL{7 A —17.7mV ; D: A [A & Fe 15114

C225-MANs IERAE AMF F TR R

El1 C225-MANs#IRIE
Figure 1 Characterization of C225-MANs

Al )}
A [ MANs B8 T A DL €95t 5 B AR ) MANs 55 T oK L%
GBI,

2 $BEMANs RENBESHEE
Figure 2 Determination of antibodies conjugated on the
surface of the targeted MANs

i 2 AN M A A I 7R C225-MANS Y986
N 79.74% (B 3) ,UEBH T V4 28 FRPT % B T (R Bk
FMANs I
23 SRERAEE

BT NCLE T R C225-MANs 4b 3 25 21 it GE
Bt bt B TeG-Alexa Fluor 488 YL (@, , 754 6 i 1
Be R RSSO E(F 4), BR C225-MANRE 5 A
I 95 240 R S PR 2 S o AR €225 1) MANS Ab 3

A 50

1.33%
40

30 M1

Counts

20
10

%o 10 10° 10 10°
FLI-H

B 50

40

30

20

10
o

10° 10' 10° 10° 10*
FL1-H

A REE BT B C225-MANIDEOLIR  B: C225-MANLE &
PO R ITOEE,
El3 ¥ MANs HLR S & ZRNE
Figure 3 Determination of the antibody conjugation effi-
ciency of the targeted MANs

79.74%

M1

Counts

H AN ALE A /N 1gG-Alexa Fluor 488, 7E4 it
Ji Bl B M3 A B A 5 50 (181 4) , 7R MANs A
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T ®BE B.ZE 5%
fﬁmléﬁﬁﬂﬂmﬁﬁ 5[] T‘aéi/'? SN

L C225 BRI B AR ER G ) £ R AE A R R AR IR T A o1
i (A SRBRERR) ,2018,38(11)

:1487-1493,1505 - 1491

RE-5 AN AR S 2 A o
2.4 4RSPMRI424%

A4h MRI B4 571 : C225-MANs 5 GLC-82 24
ML B 5 AE T2WI {5550 5 B W R AIK, MANs 5
GLC-82 4 305 5 J5 78 T2WI _E A5 5-58 5 I

ik C225-MANs 20 T2 5t 75 et ] 55 FCAh PR 2 AH L B
R, ZRAGITFE X (P<0.05,&5),
2.5 (225-MANs B&A MFH 4k 21 3216 006
2.5.1 CCK-8 %%
[ B X BB 40 %6 GLC-82 2 i JCHH S 32 mi b , A

DAPIL Alexa Fluor 488 Merge

(225-MANs Zb 2]

MANSs &b #R2H

4 WRERETOLER

Figure 4 Results of cell immunofluorescence assay

A BT IR A MANs 41

C225-MANZH B 150-

"2 100

=

o

& 50 -

‘ x
Lv
B $
‘._ﬁ N\?sg AN
G g

A AS AL MRS B A AL T2 SRR . 5 35iRMioes BRALLLER, P < 0.05.
5 ROPMRIFEHER
Figure 5 In vitro results of MRI

[FIVEYT X GLC-82 4 341 AN [ R B g 34 4 100 o 4
I JE B+ RS ) SOUES [ R T il 200 B P 434 5
PV FH 5 A, A5 R A R 15.36% , AR T 5471
A ] AT 20 (30.82% ) LR M AT 4 (48.77%) AR HE
[ F2H (65.66%, K16) .
2.5.2 R fmRAun e A — R

OUH ] A7 AL AN R TR 3K 40.24% , 3 Tt
I ) BT 2 (30.43% ) G [ #AT 2H (20.80% ) FlE
AR ) AT (11.41%) , BB PE X HR 40 (2.38% ) W] ik
15 (P < 0.05) 5 BB ) £ 7 20 A A LR 1238 1 T4

R (K T) o
3% it

AR A 4L A AR ) B2 28 1 K ST T O
S, 3L 4R R ARG K AR 2 1R 2 S it o 4
13697 TR R T U8R AT 5 07 1], e FLAR
M RGN E AR ALK (Fes0, By-Fe.0:) 41K
Ko A FesOu il P 40 ORE PRH BAT A W A 1k
o ARG PR R RE R SR I T A
B RRZ, 80 Z T EY RS 2 A SU,
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Figure 6 Results of CCK-8 assay

’\Q‘o‘&

YRR AL

U MRIFE ST L R B2 WA I PR 7 i
JEbRC SR AR A A dt
DUPEWL B I 2 1 T 9K Fes0, 345 H AR 1%
TR IATT B REIRL ) 5, LR AR P TS o
WA T RAFRHCR 0 (HIR IR Fes O, Y il 112
PR I BURG , BAT SR FUR SR A1), HANEA X i
HAM TSR RED . HEANBEAL 2T
T ORI n] AW RS A AR A AR
Ao P HCAR) IR 1 3 1 0K BR AT SE 2 25 W) BT, Bl
L2 iz i AR v B, B0 2 TR
AR P A B SR A 8K BR A 2
Fes O 4K KL £ MANs o] US4 — AR WA 2 5

AL Y AL

XU A7 2L

10° ! 10' 10° 10° 10*

10° 10' 10° 10° 10* 10' 10
FITC Annexin V FITC Annexin V FITC Annexin V
10° AR RS " X AR AT 604  x
10°g7 s 40
i 2 J&ﬂ-
=10 En
E 201
10' % ’_-r_‘
10° 4 S i E—— 0 I__'__l
0 1 2 3 4 0 1 2 3 4
10 10 10 10 10 10 10 10 10 10 @ % %LL%
FITC Annexin V FITC Annexin V XV\X/{ ’X‘i'\‘% ’X‘i'\‘%

S e xsx\@

S YIEXS HZLAR L, P < 0.05,
E7 RAHAE{GNE GLC-82 HpATXRER
Figure 7 Results of GLC-82 cell apoptosis rates detected by flow cytometry

7K HLICHE 22 1, B 1k 7 {5 FH 2k 2 v R oK Y 14D
. AEAYKERASISITERZ , FEA FLLH
bk U RIL T pHEER L REW k. A%
6 IR FH 20 700 A- [ A 22 10k ko & e oKk, i
PR30 o I KSR ) 2 AR R & TR T OK
PRI, A 1 2R AR PERT Y, PR SR, de
Tyl £ T 2% 5 WA K BURL Y MANSs

MANSs ELA bk 2 B8 1) K1, BRAE SN 3
VERIR , AT BB I 5 2 1) R AE 29 AR 21 20, M
HERRIRITAE T, 32 ST R, BRI R o (H R X
T A 1 14 B o AL 2 02 T 22 DL, e ol A g

AEMEZ K Sk R AETEAL AR AL A ZH BRI B A, AR R
iR A X AR BRI N A VR T, A B AR BR LA
PO ikl ioNsie cen LI IR (YA E I e (M Gy g LI )
KEREY LB SR HE Al ATk, R B 54 16
T S AE R 701 A2 )= M AR A = ) il
BRI AE- S BN MR AL B PR, AN S Tl
B R L AR R RE TN A IR B sz AR e
M A BEAE 357K e X R A P A AT

AT A e 20 A A, LS8 4 v AR A — ol
SRR R 1> AR R T
IR I — P, A i 2 G IR



38 111 t ®.&5 a8.%E
20184F11 H

i, 5. C225 HERRETE IR I AN K BR A il 45 R LB S A BRI AR A1
AR P AEIE) ], B st R (B SRR AR L, 2018,38(11) : 14871493, 1505

1493 -

B —FRAr . Uiy ik BRI A bR, Ho
2 WE H 245 EGFR AU F] . EGFRJE T 1
U 32 PR % R 134 ¥ (receptor tyrosine kinase, RTK) ,
JE LN ExbB1 (HER D) B R IA =W . AR %R
BH, JF 7N 20 Jifg il 55 (non - small cell lung carcinoma,
NSCLC) | Jz Al % 2635 EGFR™', [ It EGFR "] 4E
R IR 7 B R A . C225 J2 58 — AR ME L Ao 5+
PEEEXT EGFR W 1gG 1 H e R, BEME 5w PR A il
BiiA 5 EGFR 254, BHLIE EGFR G 1L, R AWF5E
Hf C225 1 S ) 4T A6 28 8 R ER 1T, R
RS I A [ fii 3 20 B A VR, SCRE S PP il i 1A 5
EGFR Z5 G B 21VRYTF/EH o B 5F f B T WA K
C225 FAPL 5 1Y MANs "HAS 2 35 HL 25 32 5 1Y Fes O,
YRR, BN H FeO, B BRI 2% Py 5 DR 1 ¢
s S BB L2 381 114 2 5 T i 2 A LSO TN 1) 2 '
FIRFAT LA 225 L U MEE: o obAh, 4
Jit e B DG I E— A UE W T BB (AR Bk
TR | —E A EH, 45 C225 %8 m] Y MANs B
25 50 W I 9 A L GLC-82 7 s, Pl itk , B 4% 1
C225-MANs AR —FlE R 2 TA9K K Fes0.11
T RO [ A i, R RE v IR L B (R NG RIS () J i
e L ) BRE T R AR S, AT ) T B ) R
AR, U ) R A AR 73R 7 i

AR, R0 T FesO PRGN KL, A BT 5
il #8511 C225-MANs & AJ /R MRUBSARERET , fligh &
FENA T C225-MANs X MRI{5 5 B {5 B A1
A B X E TSR, DT R X R 200 e A AT S
INER o RSN MR BUS 7 C225-MANSs fEEIR
- M ) GLC-82, AT A4 B SR EE Ry T B8 T
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