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(HE] By Er AT 241 Al e for i AR BB A, O % s B SR b AT PR M0 . 75k IR AN 3% 35 AR 3 A549
21 5 NI i g T 245 7 A549 1R (A549/DDP) , 122 b 4l i B W T 4 R B B2 o AL e i o oy 08 AR R AL . 4y
BRI N, HE AT AR B SR, 8 B DUEN A W S5 0 2, e MRk BE B BE (0.125,0.25,0.5.1.,2,4.8,16.32 §
64 mg/ I SE 10 AL 40 BI%E A549 K A549/DDP 240 Ml #E47 + T, 2R H DU BT 26 4 280 e 5 1 4 0 3 A ik )
WA (24 ho48 h 5 72 h) T B OD {A, v 5 48 i 4 i 325 4K 45 6040 09 2= 5040 ) & & (hall maximal inhibitory
concentration, ICsq ) » 8 5 i 245 % %5 . B0 4iE it Ji A B 02 5 LA A 25V 0T . 45 R COREE I 1] L 3k B2 Al 385, DT80 XoF
A549/DDP 20 g (4410 i 52 37 TV 157 o 4 1) L ) 2L ] e N A AE AR 2 R R Bt L (P <<0.05), QK
B I) 3 PR3 T AR ABA9 20 B A 0 1k 5628 5 T R AL U B IR 25 S 3 SR 0T A R L (P <C0. 05) 5 HL41JH]
S} S RAEAE 2 HAE T (P<20. 05) . OFEAH R0 [A] JAH [ v BE R L A 4T A549 48 it (4 410 il 28 9] . %5 T A549/DDP
Y ; HLAR (R 25 R Go it % 8 (P <C0. 05) . @i I (8] B9 38, A X A549 . A549/DDP 41l il ity 1C;, {8 Y5 % ¥ %
0, 2 1) B T 22 R e B (P <20, 05) s LA ] 5 0 sl R AE S BHAE I (P<<0.05), @ T # 24 h48h §
72 h T LIRS R TR 24 15 504 ) 912,395+ 1.209,29.043+2.178.,16.90240.727 41 1] 25 T 4 Ge 32 35 L (P <C0. 05),
4R 7R A A i BT 24, o, 48 b 2k B A . G5 il T EERP AS49/DDP 4 Rk . T R T A4 I A T 24
P ST 114 I 98 Ay T AR BB A A R R SR — 2 T S 2 A A 5 AR I AR A R DL B R B A
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[Abstract] Objective To establish a nude mouse model of cisplatin-resistant lung cancer
and to evaluate the modeling effect. Methods Human lung adenocarcinoma A549 cells and

human lung adenocarcinoma cisplatin-resistant A549 cells (A549/DDP) were cultured in vitro,
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and cell suspensions were inoculated subcutaneously on the back of nude mice to construct a
tumor-bearing nude mouse model of lung cancer. Tumor cells were separated and primary culture
was performed. Cisplatin solution was selected as the experimental drug, and 10 groups were set
up according to concentration gradients (0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32, and 64 mg/L) to
intervene in A549 and A549/DD P cells, respectively. MTT assay was used to detect OD values
at three time points (24 h, 48 h, and 72 h), to calculate cell inhibition rate. The half maximal
inhibitory concentration (IC;,) of cisplatin was obtained, to determine the multiples of drug
resistance, and to verify whether the lung cancer model had cisplatin resistance properties. Results

(D With the increase of time and concentration, the inhibition rate of cisplatin on A549/DDP
cells gradually increased, showing significant difference of interaction between groups, time
points and time points between groups (P < 0.05). @ With the increase of time and
concentration, the inhibition rate of cisplatin on A549 cells gradually increased, showing
significant difference of interaction between groups and between time points (P <{0.05); there
was an interaction between groups and time points (P <C0.05). @ At the same time and
concentration, the inhibitory rate of cisplatin on A549 cells was significantly higher than that on
A549/DDP cells, showing significant difference between groups (P<C0.05). @With the increase
of time, the IC;, of cisplatin on A549 and A549/DDP cells gradually decreased, showing
significant difference of interaction between groups and between time points (P <C0.05); there
was an interaction between groups and time points (P <C0.05). & The multiples of drug
resistance obtained after intervention for 24 h, 48 h, and 72 h were 12.395+1.209, 29.043 %
2.178, and 16.902+0.727, respectively; There was a significant difference between the groups
(P<C0.05). All indicated a high degree of drug resistance of cells, with the optimal resistance
observed at 48 h. Conclusion A nude mouse model of cisplatin-resistant lung cancer can be
successfully constructed by subcutaneous inoculation of A549/DDP cell suspension. This model
can provide a good carrier for further studying the biological mechanisms of occurrence and
evolution of drug resistance.

[Key words] lung neoplasms; cisplatin; drug resistance, neoplasm
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FERR T oT I A A A B g T DT AR AS49 41 S Bk
(A549/DDP) , i1 H [5] B= % B} 2% B B F1 = 2% B2 40
PR AL,

1.2 Seskon] S A2 T S DA (R T+ 8,
10 mg/ 3¢ ; 0F0104B02) ; 4 F 5% & il 25 A B A .
F % . RPMI-1640 K5 3% 3£ (Roswell Park
Memorial Institute-1640) . i§ 2 IfiL i ( Fetal Bovine
Serum, FBS) | % g £k 2% #p i (Phosphate Buffered
Saline, PBS) . 5 & R/ H X B W W T Corning-
Cellgro 2% #l. 0. 25% EDTA J§E & H M W T
INVITROGEN 72 7., — H 3 W # ( Dimethyl
Sulfoxide, DMSO) 3 [& Mediatech 237, PO H
B A ER I T A Bt AE MR BR A W] . S
B P . OO 40 B 8% 95 W R A T (1000 5
HRR/BHEREWGE 170 MA RPMI-1640 K57
K. QOUMEATR . DMSO i 4 1 7 5 RPMI-1640
REFR I IR 12 2: TR AL L R & BB AL, O
MTT # . #EEFE MTT 258 25 mg.5 mL PBS %
WA R A5, & MWk N 5 g/L 1
MTT W . @ FIT 24« AR 40 20 7E AR 1 1 3% 5
VMR 2.0 mg/ L5 KUK L AN [ Ve B 6 J3E 1) S 56
H#5.0.125.0.25.0.5.1.2.4.8.16.32 55 64 mg/L;
0.9 76 4 FER K B i VR T8 . RPMI-1640 15 95 B2/ B
1.3 LA CO, M HMAMW T EH
ThermoForma 2\ ) . #8 ¥ TAE & W T 75 M & Ak 1%
AR AL BRI T H+ Tecan 24 Al 5]
BT H A Nikon A # ., T25 4145 55 .96
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TEERG R AR A R A . RO T B
FHES LT o K % W T b 5t 1T Ot B B2 97 X A%
I EEHERIE T HA TOMY SX-500 A, B
D HRAFE T NUNC A+,
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1.4.1 AR5k

1401 JHMEE TR WA RE b R A A A Rk
37 °CE TR K U % Rl A i VR o R VAR A O B 4 S A
BABELEE L 000 r/min,5 min), 3 [IEH .
T S 4 B G 75 WOTR 5 T A R S A 4 i
Rigeb, BT 37 C.5% CO, By 405 5548
iR,
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BE 2 WJE S AT B 40 M35 FR W, 708 T 37 T 5%
CO. 1Y 4 L 15 55 46 vh dk 22 35 37 . o I UL 5¢ 40 g A=
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7 20 A 0 KL T AT AR AR R
HEAT

1.4.1.3 At WO IHRE R, PBS IR &2
vk, AR YRS 0. 25% B 1 BE-EDTA
(Ethylene Diamine Tetraacetic Acid) , 2l }fg 335 3% 48
FE 1 min, BAEE T WSS, X 40 M A 46 LB T
(280N 1N | 0 2 S ST K AN K = 97551 /N
. B EEOERO. 5 L AR 779, 7
MRAEBEMMEE SR, 37 °C.5% CO, KR4
P
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0.25 % B HE-EDTA T4 b 1 784 1 1k . 7 40 i A
AiMLVE G LU TEAE . BOEE LS R, A
MR AE T IRA] 2 RS . BH ARid
T 4 COKM R CE 30 min, —20 °C K46 Tk

B2 h, —80 Cuk# b &L, WA HERA &
iR
1415 A549/DDP 4 i 25 ¥E o 4k 45 B w) bk

WREA 0.5 mg/L 19 LA 75 W A 4 J 35 2 v b
PLAERE A549/DDP 20 i X 5 40 1) i 245 1% , B 1k 2
T TR A% AT 24 0 U 55 BT O . A A B S R AR
o TG IR 25 2 B L LSV EE R 2 mg/ L 4
Fedsge, EIERXLIHT 1 R4 2,

1.4.2 HEERTIE

1420 MEREBHBEAET  SIEE YR
S Ty o 3 3 2 M B R TR A R R S A e AR A
B, RO EAE K A549 K A549/DDP 41 il ,
B AN M BV, W E IR R 1 X 107/mL, W
BALB/C #REL 6 2,3 HER A549 40l B, 75 3
HAZA A549/DDP 40 Ml B . 3 5 45 4l 540 fa &
W, HE s 28 0, 1 5 T R LA I A O M AL 5
HEE R PS4 0.2 mL, RS2, SPF 2 3F
Bo N W MR IR, a8 i ZE A A K B ORI . A
FRL) 1 JE LA YR SR A KR AT ik B g R K /N
(R 25 I, B R B MR Fe PP L ), Ak S SR 2 JE A
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1.42.2 i A A M 3G 57 far e AR LRSS AU
FHEALAE . 75 VoA B0 7 5 min, T RECHE . B8
ZE TR I 39 7180 9F B k. B+ % B il
B NG A5 L 0B T Y MR 4 20 ) PBS R
CRUIRY QU5 W[ IDA N L N I G )
1~2 mm® # /N B, fin A 0. 25% & A I 1k
20~30 min, 4 RE IR WA LT 1L . FH T B IR 4N
MLIA ;28 100 H o i 5k 38, B HLE . 3 B
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Hidi . BRI AR S A0 MR, R TR
1.4.3  MTT A6 U0 fih 96 Jat A 240 Ly it 24
1430 ZUfEsreH or 3 AN A A O I
HELW A, 25 AL T 4 M 35 55 0 X 4l 1
A549 B¢ A549/DDP 4l i + 4 g 55 57 W 5 92 5 4l 7E
X B Bl 22 b T AN R v BE ) ATV . 53 il i
SE10 AN ET 25 B FE AL AR KR 0.125.,0.25.,0.5,
1.2.4.8.16.32 5 64 mg/L. FFi&ar 3 /A I B[]
WHEAKK N 24 h 48 h 572 h, WW#E1,
Fz 1 A549/DDP 5 A549 fHRE 4y HITER
Table 1 Grouping of A549/DDP and A549 cells

5] e M i
(mg/L)
FHA 20 0 5 5 % 0
Xt IR AL AW FE A549/DDP 5% A549 41 B i 0
Ll
0.125 41 MK IR A549/DDP 5 A549 4 B 0.125

0.25 41 A B 1 R
0.5 41 20 B 7R

A549/DDP 5 A549 40 il & i 0.25
A549/DDP 5 A549 40 il & 0.5

14 AMMEEFRI A549/DDP B A549 41 2k 1
2 4 MMHFHW A549/DDP 8 A549 402 2
14 MM FWE A549/DDP 5 A549 241 2 4
8 4l AWK FRW A549/DDP B A549 412k 8
16 41 MG FRWE A549/DDP 5 A549 40 B K 16
32 4 MMIREF W A549/DDP 5 A549 40 il B K 32
64 4 MIEE W A549/DDP 8 A549 401 B i 64
1432 MTT S5 BUERIRA R4 B AL T x4k

AR A G 20 L, 0.25 %6 R B T E-EDTA I 16 Wi TH
b3 I 20 0 35 0 T A A R R 4
W 5X 10" A~ /mL, 96 FLAR b 43 il 1% 57 25 1
A1 N HE 2 B 52 00 21 (S5 5K AR B 25 4 vk B P R
10 WAL, A2, [ a4l 2 sk i, 25 41 & 45
WA 43 SE 5 N E AL FIRAEFL 200 L K 4 i
VA3 AT BRZH K 2 0 20 v s S 2 R 0 4 i
B, USRI A I AR . 96 FLAR I 2k A FL
A 200 pL /) PBS W £ 1. 37 C.5% CO, Hi5t
FAME 24 h, WRLEE T XLE AN i AR A B L FF 4l
MRS B Wt TH 35 35 . 25 1 205 60 BRAH 43 51 fin
G5 B 1 A R 5 R S 5 2 1) R I 2 ) e BR R
S VR FE 3 SN A A I JRE 114 U4 5 AR 1 240 L 5% 7
WL ARSI E . EREME 24 ho48 h 5 72 h A

L9 R 1 O OO 5 2 25 o | AN 3 < ]
MTT W 20 pL, AkEE85 3% 4 h EaFE 8. A
BT s /N0 W 25 L Y I 35 FR W, B LA 150 pl 1Y
DMSO. & THIK % 10 min, i # 5 6.45 &
HEE T I . FEBEAR AL 490 nm KT L K00 4%
LAY W S BE Coptical density, OD) {4, MTT 3¢
52 T 3 IR,

1433 fEHGEI ICE 5 NEFLAY OD fE . SR H
SR, BIARAG A 4 K4 WAL e X OD . 5
AN T LR 265 24 W BT 1 240 L ) 2R B R =U
T

0 A7 I R =

100%

a0 R Ao R = 1 — 41 A I R =
XFRRZH OD i — 525020 OD {H
XTHEZH OD A — =5 14l OD i

B H W B (half maximal inhibitory
concentration,1Cs,) » £5 41 0 17 5 2 & 50 % B 9 45
2RI | RIVAE (A7 05 1Y) 20 i B0 2 — 2 i T
25 v B L I A VR BT Y 0 ) R, R
SPSS25.0 4t i 43 #7344, 1 550 28 £ i ok B 1Cs,
fE L IR AR AR 2 A R AT .

A549/DDP il il 1) 1C,, i

i 25 471 5= A5/49 éﬂiﬂfiﬂ?lgmﬁ s
1.5 Seit2edrsk B SPSS 25.0 48384 by
Bl IR RICR ¢ KB SR E 25 4T
SNK-q %5 f 8 & W 7 1 7 22 50 1. P<<0.05 4
ERAGATFE L

LI ODfE—25 14l ODH
X ODH—2H4 ODE

X 100% ;

2 % ES

2.1 BB B TA MR Rk
BARTH 9 A549/DDP iz for 88 B BB L, 181 1B 2y
o 9 R BRUASE 50 b B I fifk ) AR A5 14 T B U A 4

2.2 Ji4AXT A549/DDP [ HIEH  BEE T BT
&) FE B84, B4R 5 A549/DDP 41 Bl ) 417 il 2 3% i T
1= 5 B A 25 25 W B R 3SR T A549/DDP 2 g
EOE (IR ) 7t/ =304 = 151N 16142 1 I e )
LHAEMZEF A G L (P<<0.05), W% 2,
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Table 2 Inhibition rate of cisplatin on A549/DDP cells
(n=3.x+s5.%)

i B 1 A549/DDP ffETTiE# REE K
kAR

A.A549/DDP fili 7 1 78 #1 BB 4] s B
107 96 MR BRLASE R0 AR BB I i ) 3R A 14
LRI
Figure 1 A549/DDP lung cancer nude

mouse model and tumor tissue

%3 IREART AS49 4 B iy HD I 2
Table 3 Inhibition rate of cisplatin on A549 cells
(n=3.x+s5.%)

5 (mg/L) 24 h 48 h 72 h A5 (mg/L) 24 h 48 h 72 h
Xf B4R 0 0 0 Xf B R 0 0 0
0.125 4 2.90040.002  3.80040.005  4.80040.003 0.125 4 16.70040.009  17.00040.024  22.90040.010
0.25 41 6.20040.005  7.900%0.003  13.90040.001 0.25 41 29.00040.007  32.70040.021  36.50040.002
0.5 41 9.500420.006 12.30020.002  17.900%0.006 0.5 41 34.50040.011  44.90040.006  47.60040.005
14 15.10040.002  15.90040.003  23.70040.004 14 41.50040.013  59.10040.013  63.10040.010
24 18.4000.006  22.20040.001  28.40040.001 24 44,30040.002  66.00040.011  69.5004-0.008
44 23.20040.002  27.7004:0.002  32.10040.004 44 50.40040.008  76.3004-0.023  80.200+0.022
8 4 31.30040.005 36.3004-0.002  37.60040.005 8 4 54.00040.012  79.60040.010  83.10040.021
16 4 36.00040.005 40.1004-0.004  54.50040.021 16 #4 58.10040.006 84.0004-0.012  89.70040.041
32 41 42.50040.013  54.30040.016  67.000%0.003 32 41 64.00040.008  86.10040.002  91.600+0.039
64 41 53.50040.014  64.90040.002  80.900=0.001 64 41 77.600£0.010  90.70040.010  97.20040.036
2 | F {=16 059.413 P {<C0.001 2 JA] F =1 458.395 P {§<C0.001
i 1 ) F =1 982.550 P {8<C0.001 i 1 ) F {=2 100.438 P {<20.001
2l [A] « ) g TR F {i=116.525 P {£<C0.001 18] « B ] F {i=170.662 P {1<C0.001
4 ®m 48h
wl 4 T2h a e T2 h

60

ELLLIESED)

40

20

1 1 1 1
0 0.150.250.5 1 2 4 8 16 32 64
JEEEAR S (mg/L)

2 lin$axt A549/DDP HIHD I 2 ih & &

Figure 2 Inhibition rate curve of cisplatin on A549/DDP
2.3 WEAXS A549 BOMIEIVEIT  BEE T U] Y
BT TR XE AS549 20 B A0 8 R W T B 4
2k A RGN, ITUAA X ASA9 41 J A 30 ik S IR 2
This o ZHIE] I ATTE] CZELTA] o B ) S B A 25 S
A G L (P<<0.05) , L3 3,81 3,

FMHIZE G

0 0.150.250.5 1 2 4 8 16 32 64
JEEEAR S (mg/L)

B 3 NE$AXT AS49 Ky D HI 2 i £ [

Figure 3 Inhibition rate curve of cisplatin on A549

2.4 JWAEAXE A549,A549/DDP By MIHIAE T fEAH
[+ Ui () A [R] 25 245 W L AR X A549 20 i Y
i R W = T A549/DDP 4i i H4110) 22 5 A 48
TR (P <C0.05); I3k 4~6.18 4~6,
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Table 4 Inhibition rate of 24-hour cisplatin intervention on A549 and A549/DDP cells
(n=3,7%s5,%)
P ] 0.125 4 0.25 41 0.5 4 14 241
A549 16.700£0.009 29.00040.007 34.50040.011 41.50040.013 44,3004+0.002
A549/DDP 2.90040.002 6.20040.005 9.50040.006 15.10040.002 18.400-£0.006
t {8 25.251 46.573 34.703 34.306 78.181
P 1A <20.001 <20.001 <20.001 <20.001 <20.001
I 8] 44 84l 16 41 324 64 41
A549 50.4004-0.008 54.00040.012 58.10040.006 64.00040.008 77.60040.010
A549/DDP 23.20040.002 31.300+0.005 36.00040.005 42.5004+0.013 53.50040.014
¢ i 58.885 30.910 50.687 23.934 23.994
P i <0.001 <20.001 <20.001 <20.001 <20.001
* 5 I$ATFF 48 h XF A549 K A549/DDP 44 il 3l &
Table 5 Inhibition rate of 48-hour cisplatin intervention on A549 and A549/DDP cells
(n=3,7%s5,%)
IF (8] 0.125 4 0.25 41 0.5 4 14 241
A549 17.000£0.024 32.70040.021 44,900+0.006 59.1004+0.013 66.00040.011
A549/DDP 3.80040.005 7.900£0.003 12.300£0.002 15.90040.003 22.20040.001
t 9.232 20.550 92.728 56.084 68.932
P 1 0.001 <20.001 <20.001 <20.001 <20.001
I ] 44 84l 16 41 324 64 41
A549 76.3004-0.023 79.60040.010 84.000+0.012 86.10040.002 90.70040.010
A549/DDP 27.70040.002 36.30040.002 40.100+0.004 54.3004+0.016 64.90040.002
¢ {8 36.159 74.382 60.596 33.535 43.731
P i <0.001 <20.001 <20.001 <20.001 <20.001
=6 JSATF 72 h XF A549 K A549/DDP 44 il By 3 &l &
Table 6 Inhibition rate of 72-hour cisplatin intervention on A549 and A549/DDP cells
(n=3,7%s5,%)
IF ] 0.125 4 0.25 41 0.5 4 14 241
A549 22.90040.010 36.500+0.002 47.600+0.005 63.10040.010 69.50040.008
A549/DDP 4.80040.003 13.900£0.001 17.900£0.006 23.70040.004 28.40040.001
t 18 31.405 152.965 69.495 65.598 89.282
P 1 <0.001 <20.001 <20.001 <20.001 <20.001
If ] 441 8 4l 16 41 32 4 64 41
A549 80.2004-0.022 83.1004+0.021 89.700+0.041 91.60040.039 97.20040.036
A549/DDP 32.10040.004 37.6001+0.005 54.50040.021 67.00040.003 80.900+0.001
¢t {8 36.935 36.497 13.144 10.843 7.775
P <0.001 <€0.001 <<0.001 <€0.001 0.001
24 iRt 2% 48 bR AL It 2% o A549
100 - A549 -& A549/DDP
" & A549/DDP ~
< S
S &
L 1 1 L 1 1 1 ] L L 1 1 1 1 (]

0 0.150.260.5 1 2 4 8 16 32 64 0 0.150.2560.56 1 2 4 8 16 32 64
ISR EE (mg/LD JGEFREE (mg/L)
B 4 JEEHTF T 24 h XF 2 28 40 BE A4 I 3R i 2k B 5 IEEHTF 1 48 h Xt 2 £8 40 AR A4 I 2R i 2k
Figure 4 Inhibition rate curve of cisplatin intervention on two Figure 5 Inhibition rate curve of cisplatin intervention on two

groups of cells for 24 h groups of cells for 48 h
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Figure 6 Inhibition rate curve of cisplatin intervention on two
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