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[Abstract] Objective To study the apoptotic inhibition and its molecular mechanism of dexamethasone (Dex)
on cisplatin (CDDP)-induced human lung adenocarcinoma cells. Methods The human lung adenocarcinoma cell
line, SPCA/ 1, was pre-cultured in wvitro for 24 hours with Dex in different concentration and then different
concentration of CDDP was added. The cells were cultured for another 48 hours. The survival rate of the cells was
determined by MTT colorimetry. The appototic rate of SPCA/ I cells measured by flow cytometer. Using 1 pmol/
L Dex to stimulate the SPCA/ | cells RNAs of the cells at different time points (1 h, 2 h, 4 h, 6 h, 12 h) were
extractedrespectively. Semi-quantitative RT-PCR technology was used to detect the expression of the serum and
glucocorticoid-induced kinase (SGK-1) and mitogen-activated protein kinase phosphatase-1 (MKP-1) in SPCA/ [
cells. Simultaneously the glucocorticoid receptor (GR) of the SPCA/ I cell line cells were measured by using biotin-
labeled anti-glucocorticoid receptor antibody with immunohistochemistry assay. Results SPCA/ [ cells showed
resistance to CDDP-induced apoptosis while pre-cultured with Dex and the resistance intensity was Dex
concentration-dependent. After Dex stimulating the SPCA/ [ cells, SGK-1 expressed increased and reached the
peak at 12 h. But the expression of MKP-1 was not detected. Immunohistochemistry results showed that up-
regulated GR in SPCA/ | cells after stimulation with Dex. The number of intracellular GR was significantly higher
than that of control group. Conclusion The experimental results in vitro demonstrated that Dex inhibits apoptosis
on CDDP-induced human lung adenocarcinoma cell line, SPCA/ 1. This anti-apoptosis effect might due to Dex
increasing the expression of SGK-1, an anti-apoptotic protein, in its downstream signal pathway through the
increasement of intracellular GR of SPCA/ [ cells.

[Key words] Dexamethasone Lung cancer Cisplatin Apoptosis

i FE K #5 (Dexamethasone, Dex) Jf2& Iifi JR & H B, Dex Xt B 895 | ZL AR I8 B FUE 55 2 Fh SR B e
HY K B2 S 8 (glucocorticoid, GO 28254 . WF9E & TR TE S AL YT B0 I AL 97 25 9 51 /) 40

MO TS AT A 58t & B Dex A] LU
* U114 LA FF 18 (No. 090528) ¥E Bl DN AN N R =R N N SN R R
A BHSEH . E-mail: 13881889731@139. com SPCA/ 1 %41 (CCDDP) 4k y7 #E 5t . 18 HAE H #L



% 6 3 H

FEGE i TR XS TR 755 A Sl s 200 B e 04 ) 900 )V B L R 903

il AR R . Wu I FEWE S LIRS X Dex i
SR AT PR T RSP A 43 BIL R A B I3 RO B
B R B S R HE A M B 1 (serum and
glucocorticoid-inducible kinase 1,SGK1) Kk 5 22 %4
JRIE Ak 2 BB BE BR B¥ 1 ( mitogen-activated
protein kinase phosphatase-1, MKP-1) ZEHt i T-18
5 Tl PR AR . AT L SPCA/
140 2 WF 58 % 42 3 3 AR Ah 52 56, 4R 3 Dex Xf
CDDP 55 SPCA/ T & 1= W) 5% Wi S J& H= 19 ] BE #L
il s Sy 4 J5 W R CDDP AL Sy 3 # rp 1E A DA SR
Dex 4 A 4 o

1 MBS

1.1 EEKH

CDDP (= F AN HAEW 25 A B2 7] 77 ) 5 Dex
CREZ)LFEAEA R\ 7™ d ) 5 — R B8 Ak g 20 e
W MTT) | J £ 1 B (Sigma 23 6] 77 fb 5 58 746 )
KA & LA A ). B RNA #il 3232 %] TRizol
(Invitrogen 24 @ 7 i) s RT-PCR i # & (Jb 5t K K
BHARE B A B A & 77 O s S BB B R 32 Ik
(GR)#i & (Rabbit Anti-GR B 55 & Hi{&) .DAB &
oA G ROUHE LAY TRABRAF™ 8D .
1.2 MRtk R HpaE 35

SPCA/ T 4 JfL #k Wy A b ¥ 40 i e, B 9% F &%
10 % B B 2R 1L . 100 U/mL #H 2 R M 100 pg/mL
BEFE 2 .2 mmol/L & & Wi ) RPMI-1640 5 57 5t
H, BRFR AR 37 CCL MR B L5 0 CO, AR N
it 9 240 6 2 G B A K, 2~ 3 JE R 0. 25 6 B AR 1 il
TH A AR A 525 B Jr 1 40 e 359 4k T % B R
1.3 A[ERE Dex #li# SPCA/ I 3t CDDP F ST
M TFiE R0

SR MTT K I 20 i A7 16 58 . s B 8Ok K
Wy SPCA/ T 4 My, A 0. 25% JiE 4K (I BE-EDTA 1
AV AL B i) A B . B 5 < 10" /mL SPCA/
T4 ff B 3 Fl T 96 LS TR N, &AL 100 pL,
24 hIGEE RS, 43 5 AN [8) ¥ B2 1) Dex(0,0. 1.1, 0,
10. 0 pmol/L) ¥ 35, 24 h J5 in AR [l ¥k if CDDP
(8.5.17.0.34. 0 pmol/L) K FF, £ 4 M ESL. T
37 °C.5% CO, W48 h 4k 2 15 5% 48 h J5, Jm A
2.5 mg/mL MTT 20 pL,F 37 ‘CJ i 4 h, 5 L3
A 150 pL DMSO 7853 %5 % « B BRSO E Xaro 1Y
WOGAE CAD S Ff 4% T 2T 5540 A7 16 5. f7 15 R
(Vo)=L AH—a 9L AfE /G IRFL A {E
— 2 1L A {f) X100%

1.4 Dex ®i# SPCA/ | XA FKE CDDP FSFT
0 B T B 5 i

SR FH 9t 2 A0 e A ARG 0 4 i R T, R 1096
ANAE IV 1640 1% 77 5 R Al i vk 2 Ry 4 <107/
LI T 6 fLM P . B 5% CO, .37 CREFRA 1
7% 24 hJ5 B 4053 Sy B T BRZEL AN [ R I 4
(8.5.17.34 pmol /L) 2H AN [a] ¥ B2 MU +- #b 26 K
A pmol/ID A B & 4 B AL, Ho B 4
A2, Hb FE K by 200 245 5 AE T 24 b i A 4% Fil
W RE AT, K5 5% 24 b W50 U RE A0 A ) g R A
WL PBS P 2 U8 T A TR R & (AL AR
Yo AT g, B 240 A I, BD FACS Diva
A3 AT AR I A0 R T
1.5 RT-PCR #& il Dex X SPCA/ I 4 ffl SGK-1,
MKP-1 EFRiZH &M

— b R e N & U AT RO R A
OligodT 5| ¥, 7 SPCA/ T 40 Jid ¥ 5% W+ m A
1 pmol/L Dex. WA E Dex 1E Ky FIPEX B4 . 435
F1h.2h4h.6h.12 h. 2B RNA, REEF R
W&k 30 °C 5 min, 46 C 30 min, 99 °C 5 min,
5 °C 5 min, 4 C ff ff; SGK-1 % [ 5] 4 5'-
GGAGGATGGGTCTGAACGACTTTA-3', H &
4 ok 5 -AGCGTTCCCTCTGGAGATGGTA
GA-3', 724K /N 486 bp, MKP-1 3L 4 5'-
CCCGAGAACAGACAAAGAGCACCG-3', H g X
% ok 5'-ATACGCACTGCCCAGGTACAGAAA-
3" RN 620 bp, B IR B-actin 5[4 5'-
AAGAGATGGCCACGGCTGCT-3', H g X 4 K
5'-GACTCGTCATACTCCTGCTTGCT-3", 7= ¥
FK/NK 421 bp, PCR i &4 94 C 2 min, 94
°C 30 s, 55 °C 30's, 72 °C 45 s, 30 MEH . FL G 72
CHEAR 5 min; 20 g/1 HUIEMEEEK i ik 4 #r PCR 7
Y. SGK-1.MKP-1 FEKF-LAH RN ZES B
actin £547 6% B LR A X Rk & . H UVP GDS-
8000 2 1 #E M (351X Labworks 4. 5 #{F43 47
1.6 ®EBAHALULZFZ®N Dex XF SPCA/ T 4
GR RIZHI %

F A 4 M T S 96 FL AR TAL . 200 Ll i 3
AP FLIE TS S DU A . 4% 810" /mL % SPCA/ T 44
JL e W 4= R 96 LA, BE AL 100 pL JIIAT pmol/L
Dex K 7%, 24 h Ja bR L8537, A 95 0 T8 [ &
AL 15~20 min, BREGRE . 5 % BSA BT . =
i 20 min, | K Z RWHE AT, B2 AR A CR
Jn—4t, i PBS) K B XF BEZH CAS i Dex, il —#t »



904 DU I R 2 25 (B 2 D)

5 A4

ZHO S A A S W ERE . KRBt N GR $iL
RC—$D# 1+ 200 [ PBS Wi Bt J5 .4 CE LK.
PBS ¥ 3 LA 1+ 2 000 5 B 09 AE 9 Z 4501
W EH % 1eG (50 . DAB B4 R iR KRR E Y. i
B Mg R L LL SPCA/ T 5 K M A% P HS B
B0 Sy B L BfL 40 BDUEE 10 A A5 AL (400
£ B ALEF T E 200 A 20 L T 537 24 BH 4 41
o DA RO BA M ) R 2 4% s B IR O XU W
5o FIWTARUE ST A« BRI R <5 20 B .5 %0 ~25 24
F+,26%~50% K ++,>50% K +++,
1.7 SitEHE

THEEREIE L s £, Z4E BT
PR ZR Ty 2253 M » 4 18] P AR SO0 B i ¢ K 5 . LA
P<<0. 05 BERAHEITFE XL,

2 R

2.1 Dex 3t CDDP #1%] SPCA/ | A £ KB
1EH

f & 1 AT DL Dex B, Dex #% #e B 41 48 g A7
T3 TR IR L 22 A Ge i L (P<<0. 05),
Dex 0.1 pmol/L ZH 40 Jfs £7 15 AKX T Dex 1. 0,10. 0
pmol/L 4, 27 Gi il 8 X (P<<0.05), )5 2 H
ZFTG T2 S I, J5 82525 3% ] Dex 1.0
pmol/L; #£ CDDP — @ ¥ &£ 4 (8. 5.17. 0 pmol/L),
Dex £ ¥ 2 20 ¥ % 9 %F CDDP #ii il SPCA/ 1 41
LA K R IR HAE T (5 B A, P ¥9<C0. 05) , 7E
CDDP ¥ Jg 34. 0 pmol/L W}, Dex 4% ¥ i 4015 %
BoA X CDDP #iifi] SPCA/ T 4 g A= < S HRBTAE H
B5 % BALAE L, 22 T IR GE i 2¢ 3 3

P<0.05
180 ———
1 O Control
160

[ Dex 0.1 umolL

Dex 1.0 | pmol/L
P<0.05 B Dex 10.0 1 molL
| —

®x o b =
-
: —

Cell survival rate (%)

ettt
e B i fe o A T B

" = 5

6ok i I
i
S
401 i
o
FE
20 y kX
W s,

W o,
U Ly - ¢
17.0

0.0 8.5
c(CDDP)/u mols1.-!
1 Dex 3 CDDP %5 SPCA/ T 48 i & 1< 310 1 49 3% Mg
Fig 1 Impact of Dex on CDDP-induced growth inhibition of SPCA/ |
cells

2.2 Dex AR [ERE CDDP F S SPCA/ 1 4

T KR

& 2 v )L, CDDP nf 5 5 SPCA/ T 41 il 94
T- . CDDP £ % i 21 20 i 08 T 38 18 8 T B X R4
ZRA G E L (P<0.05) ; Dex 4 J5 , CDDP
755 SPCA/ | i 94 T 2 8 CDDP £ #k i 2H B ik
(P<<0.05) ,#¢7) Dex EA #LHT CDDP 75 5 41 fifd )

@ 750 100 190 2do 250
FSC-A ( 1000)

St e
w1
FITC-A

50 100 1% 2
FSC-A {

o 250
1004y
S

— 3 o i s
“’4':‘%‘ T " o £ "{i.’ "
. . R o A
it 30 1 10 1 10 50 100 150 200 250 10 w0
FSC-A

o 13 2 250
FEC-A ( 1060) FITC-A (1000) FITC.A

30 [—CDDP group ¥
Il CDDP+Dex group

—~ »r *
=
o 20F
E )
Z15f A "
=
=
S 10F * .
< =

5 -

) Fa
e
0.0 8.3 17.0 34.0

c(CDDP)/|L molkL1'
B 2 Dex X CDDP iS5 SPCA/ | AAMIEATHIE M
Fig 2 Impact of Dex on CDDP-induced apoptosis of SPCA/ [ cells
Aos Ars Az, Ay: CDDP 0, 8.5, 17.0, 34.0 pmol/L; B: Dex
1 pmol/L; C: A1 +B; D: A, +B; E: Ay +B. % P<C0.05, vs. 0
pmol/L CDDP group; AP<C0.05, vs. CDDP group at the same

concentration of CDDP
2.3 Dex 3t SGK-1 .MKP-1 £ FE &% 5Mm
SGK-1.MKP-1 }% B-actin PCR 7= ) 35t JIg 4 e
WK 3. BIH A4 0 SGK-1 J Bractin 454, A& W,
MKP-1 %4, SGK-1 5k P ) A0 XF 2 3k &t 43 0 0
B XS B 41 (1. 145+0. 06) A 1 pmol/L Dex 1 h
(1.15240.08),2 h(1.1524-0.04) .4 h(1. 1454
0.05).6 h(1.156 = 0.06),12 h(1.766 4= 0. 04),
SGK-13:H7E12 hR ik SMEX A LK 2 %A



%6 ARG R R O MU 3 A A R T 2 A A O 4 o A P B R A 905

Geit R L (P<C0.05) ; MK P-1 3 [H 45 41 41 Jifg 35 ok
700 LIk,

MKP-1 600
SGK-1 EE = 500 =) 4 sk
Boactin b dR . SRR EE w0 24 Dex#3Z SPCA/ I M8 GR Fik

200 By 2H AU 2 g 0 o (B 4 B X BR A W]

3 Dex X} SPCA/ I 4R sh SGK-1 #1 MKP-1 % [& 5 % ) % i
Fig 3 Impact of Dex on SGK-1 and MKP-1 expression in SPCA/ [
cells
M: Marker; 1: Control group; 2, 3, 4, 5 and 6: 1 pmol/L Dex
treated for 1, 2, 4, 6 and 12 h

Db GROBH M 2 35 40 M . BRPE 40 i %y (11,5 &
1.21) %5 1 pmol/L Dex AL A4 . 7] UL K i GR
BE I 2 8 40 M. 40 6 2 R 4 B A P 2 R A L
W, FCPHME R &5k (78. 317, 6) % . 5 1 X R4 L
BERAGIFE L (P<0.05),

.....

El 4 Dexif S SPCA/ | 4l GRRIZWBRARUFLE. X400
Fig 4 Dex-induced expression of GR in SPCA/ [ cells detected by immunocytochemical staining. X 400

A: Blank control; B: Negative control; C: Treated cells with 1 ymol/L Dex

3 itig

Bz T 2 — 3 06 A B T 2 [ R
UL E R BB R BR T BB AT AR SR iR bk
EL IR A9 A T LA AN o 348 Ak 8 98 £ 97 A4 5 118 7K i
PAE I PR ST R A DA R VI S I PR AR
AR Dex X ik EL I 1 22 k1 B 56 90 40 i — 2
PR 700 ARG 22 i 24 i 98 240 it 50 B A B o T 4
FAY . Dex XHEYT 24545 | 9 S A i 933 40 it 4
TR C &5 8 T P A B 2EBF 58 A B %
TE . Zhang 5" SR FH AN MG AR MO F AR ARA 4 £
Foft S A Iob R 47 1 0 AL & BE Dex Al DL S R A
9 FLIR IR B U S 2 i S R ik e X AR T 24 K
Bi. TATUFFE & B Dex 0 AR/ 40 J fili 9 5 A K
SPCA/ T 4 M A7 76 2 3 1 Ak 7 KBt . I 77 76 M 5l 2
S HWRSE R W R 3R AT R A R T A A
AR W -1 (TGE-RI) . I & W B A& K W T
(VEGF) 44 &-8 (11-8) & fify Fe 1170, DA T 4170 i
i g Y B, R HE PG B IR AR . AR BOR FL
g Dex i S 407 08 T KB i ok B 3, IR X 3
LI T 50 F AL EAT D 5E . Wu 485 R Fl mRNA £
FEFNEEA X Dex/ 812 B0k G Ak 31T 5 ZL AR i /8 4
JUBE N 12 696 A>3k P Rk A8 4k 1 20 Hr R, SGK-1

A MKP-1 J2& 2L 3 R 4 L 28 Dex i 5 )5 5% 5 %
PRI 2 AN SCHREE [ X AT 25 W 51 R Y 48 O
ToAE B 5 P AE . T Melhem Z5M°0 [ FF 53 HIF 5K
Dex f] fg i 5 b SGK1,MKP1 FIBUR: 5P B R 1
(DUSPD) 1 2 35 M T 00 i £k 97 175 5 14 O 52 9 40 i
PR, FURTIA A o B R T U8 2 08 ok 5 40 i 9 ) GR
G54 WG I GR S8 — R F0 40 N 15 515 32 . 76 1k
i1 i B SN N E 2 A VN1 8 1 s 7 8
TERMY . MR R R AE S 5 40 MR 7 S8 12 1 5
A IE R OB VT . L5 A0 R A 2 2 R 2K AR
AT NI

ARWFFE L5 B WK, Dex 1] 755 AN 5 985 40 M bk
SPCA/ 1 X CDDP 7= 4 #§ ¥t » H 4 1 HL il 7] fig &
SGK-1 4> 1 30 il 4 B 98 1= 45 2. SPCA/ 1 41 i
% Dex )5 Al BN GR ik 1A, {ff T i
) SGK-1 £ i ik iM% S SPCA/ T 41 i
Xt CDDP j= A 2 ¥ #k 4t . 76 0F )57 b Dex 1EH LG
12 hORBEZEH) SGK-1 3k [ £k ik m g, SR, 5
2 Dex if5 5 J5 1 LR 9 40 B A B, P T 3 W
MEKP-1 75 il i 98 40 f #k SPCA/ T Jf R Rk /]
fiES GR 387K 0T LR W R [ 9 15 5 1% 5 Fni
FERBEOE 5, BFSE BoR . GR A S5 5%
HF FOXO3a 216 & 7L It & 52 40 f A A7 i — A~



906 DY I R 2 25 4 (B 2 D)

5 A4

FHLH . GR G4 GR-SGK-1-FOXO3a 5 214 %
i B FOXO3a B w1k A2k 35 . FOXO03
B A S O AR B A Y ) B F . LS U B B
TR F B CD95-L ., %% 53 & A5 Bh J93 IR 58 R 7 AH 56 4
T SRR, BN IRSE N F 2 R 25 & E R
B 4 it bk 4988 3R T/ 19 I o 3 R AR O R B
Bim DI K& Bel-6""0, Ml je 583 5 5 19 SGK-1 4k
Ji FOXO3a & [ 5 2 16 7] fE 5 B0 Lk i e 98 1 2K
FUEE ST A BT GR A S 40l T i b

i T SPCA/ 1 4iffixf CDDP & 75 Ak ¥7 25 4
BT WR SGK-1 F£H 7 Dex 55 GR B 1 A i
g ALy P AT RE RS A VE . ISRk R
GAEG RIA T B AFAE . H8 4 Dex 1 fd AR AT BE 2>
REARALTT 25 4 197 %80 5 5 5 | ke o938 40 it st Ak o7 24
P HEHT . Dex 75 52 U g A6 y7 25 4 0 - 4Kt
AL AT REAFTE 2845 . 205 5 W IEAT IR A E Y
A1 2040 i H B ) PT BE AR AR TR . 1 EL Dex X it 2
i e o A7 7075 A0 7 A T VR T Dex A 3 Ff 3 1) 3
ML 0 T B 2 — 2 I SR B

2 % x #

1 Zhang C, Marme A, Wenger T,et al. Glucocorticoid-mediated
inhibition of chemotherapy in ovarian carcinomas. Int J Oncol,
2006;28(2) :551-558.

2 Zhang C, Beckermann B, Kallifatidis G, et al. Corticosteroids
induce chemotherapy resistance in the majority of tumour cells
from bone, brain, breast, cervix, melanoma and
neuroblastoma. Int J Oncol,20063;29(5):1295-1301.

3 REVER, BOANG, Ay WRAE. U SEORAN T 5 9R A0 L A G T
2 Te FCE S0 22 S o T 12 g 25 9F 4 45 43 A7 20085 8(8) - 604-
606.

4 Wu W, Chaudhuri S, Brickley DR. Microarray analysis reveals
glucocorticoid-regulated survival genes that are associated with
inhibition of apoptosis in breast epithelial cells. Cancer Res,

2004;64(5):1757-1764.

Zhou J, Cidlowski JA. The human glucocorticoid receptor:one

o

gene, multiple proteins and diverse responses. Steroids,2005;
70(5-7):407-417.

6  Dharminder C, Pramod P, Atsushi O, et al. Dexamethasone

10

13

14

16

induces apoptosis of multiple myeloma cells in a JNK/SAP
kinase independent mechanism. Oncogene, 1997; 7 (15) . 837-
843.
Li Z, Chen Y, Cao D, et al. Glucocorticoid up-regulates
transforming growth factor-beta ( TGF-beta) type Il receptor
and enhances TGF-beta signaling in human prostate cancer PC-
3 cells. Endocrinology,20063147(11) :5259-5267.
Yano A, Fujii Y, Iwai A, etal. Glucocorticoids suppress tumor
angiogenesis and in vivo growth of prostate cancer cells. Clin
Cancer Res,2006;12(10):3003-3009.
Yemelyanov A, Czwomog J. Gera L, et al. Novel steroid
receptor phyto-modulator compound a inhibits growth and
survival of prostate cancer cells. Cancer Res, 2008; 68 (12) .
4763-4773.
Melhem A, Yamada SD, Fleming GF,et a/. Adminis tration of
glucorticoids to ovarian cancer patients is associated with
expression of the anti-apoptotic genes SGK1 and MKP1/
DUSP1 in ovarian tissues. Clin Cancer Res,2009;15(9) :3196-
3204.
Duma D, Jewell CM, Cidlowski JA. Multiple glucocorticoid
receptor isoforms and mechanisms of post-translational
modification. J Steroid Biochem Mol Biol, 20063102 (1-5):11-
21.
Schmidt S, Rainer J, Ploner C, et al. Glucocorticoid-induced
apoptosis and glucocorticoid resistance: molecular mechanisms
and clinical relevance. Cell Death Differ, 2004; 11 (Suppl 1):
S45-S55.
Herr I, Gassler N, Friess H, er al. Regulation of differential
pro- and anti-apoptotic signaling by glucocorticoids. Apoptosis,
2007;12(2):271-291.
Brunet A, Park J, Tran H, et al. Greenberg ME protein kinase
SGK mediates survival signals by phosphorylating the forkhead
transcription factor FKHRL1 (FOXO3a). Mol Cell Biol, 2001
21(3):952-965.
Burgering BM, Medema RH. Decisions on life and death:
FOXO forkhead transcription factors are in command when
PKB/Akt is off duty. J Leukoc Biol,2003;73(6):689-701.
Song G. Ouyang G, Bao S. The activation of Akt/PKB
signaling pathway and cell survival. J Cell Mol Med, 2005; 9
(1):59-71.

(2013 — 03 — 26 Y kg ,2013 — 07 — 03 &)

d L HF



