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Effects of Thymalfasin for Injection on the Apoptosis of Humun Lung Cancer A549 Cells

YANG Zhaohui', DUAN Ruixiang’, YANG Jing’, XIONG Dani', LANG Jianmin' (1.Dept. of Respiratory Medi-
cine, Qingdao Economic and Technological Development Area First People’ s Hospital, Shandong Qingdao
266555, China; 2.Dept. of Surgery, Diabetes Hospital, Shandong Academy of Medical Science, Jinan 250014,
China; 3.Fifth Surgical Department, Zaozhuang Mining Group Zaozhuang Hospital, Shandong Zaozhuang
277100, China)

ABSTRACT OBIJECTIVE: To study the effects of Thymalfasin for injection on the apoptosis of human lung cancer A549 cells.
METHODS: After treated with 0 (blank control), 25, 50, 100, 200 and 400 mg/L Thymalfasin for injection for 24, 48 and 72 h,
the cell proliferation inhibitory rate was analyzed with MTT and calculated. After treated with 0 (blank control), 50 and 100 mg/L
Thymalfasin for injection for 48 h, cell apoptosis was detected by flow cytometry, and the expression of Caspase-3, Bcl-2 and Bax
and the phosphorylation level of Akt were deteced by Western blot. RESULTS: Compared with blank control group, proliferation in-
hibitory rate of A549 cells increased after treated with Thymalfasin for injection, in concentration and time-dependent manner (P<<
0.05). The apoptotic rate of A549 cells increased after treated with Thymalfasin for injection 50, 100 mg/L for 48 h (P<<0.05).
The expression of Caspase-3 increased while the Bcl-2/Bax and phosphorylation level of Akt decreased in A549 cells after treated
with Thymalfasin for injection 100 mg/L (P<<0.05). CONCLUSIONS: Thymalfasin for injection can inhibit the proliferation of
Ab549 cells by activating Caspase-3, decreasing Bcl-2/Bax ratio, inhibiting Akt signal pathway and induce the apoptosis of A549 cells.
KEYWORDS Thymalfasin for injection; Human lung cancer A549 cells; Proliferation; Apoptosis; Akt signal pathway
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VEST PN B — S G150, 2 R ikl ,
T L VAT LA B B R GE R AR SUMRAE Y, & T 2
Fiived BB A7 2 R (R BR T S TR Y S
UM AT, W5 A B S8 M i it ] DA B4 5 5 e
AN AR PR T, A IO o AR AR B O T R
M0 A B R IR DR o A0S T e 2 77 TR ey L B
A o 1 ) A P 40 6 R e R T A A B R A0, H
B AR WARSCSCHRAGE o DRI, AR ST S8 LSS T T
PR TLAI X A i AD49 2 ML 5 K U T AR 5200

1 ##
1.1 3§

Thermo CO. ARG #7246 (i 5 5 E PR 5 A R A F) ;
MSS 2 K 58 A3 6 6 BE T A e B A R 4 - 2R TN M T e
%EJRE (SDS-PAGE ) i Yk 15 #% ( 3¢ 8] Thermo Fisher A FR23 ] ) 5
BD FACSCalibur i =X 2 ifd {X ( 2% [&l BD /A ] ) ; Quantity One
vA4.62 FEWEE TR A (35 F Bio-Rad A H] ) o
1.2 w5l

HA MR R R (EEFEAE G MAERAR,#HS .
20140709, HiLAE : £ % 1.6 mg) s MTT (5 4R A= P BHE A BR
ZNF] LS :20140108) ; Annexin V -FITC 41 146 128 5] &
(3£ E BD 2~ 7l ) s St $it A Caspase-3. Bel-2., Bax ., 2 [ {#{ [iff B
(AkO) PR R EFERHE A PR 7] ) s Western blot 5 K5l
1877 & (3¢ [ ThermoFisher 4 R F] ) .

1.3 #hpm
Mi9EE ABA9 ARk (R R4 e EIEEmARZE ) o
2 ik

2.1 ¢RREIETEANH A

SR F MITT A6 03 S5 FH W v % A 549 41 i 38 5 frg 411
W O K A549 41, 4 i AT IR 2138k, AR AL
2 000 M4 4R F 96 FLAR H , R AU BRI BE IS A 0( 25 P16
#E) 125.50.100.,200,400 mg/L fit 3 5 FH M i e 97 A 5 35 0k
W97 24 .48 .72 h A DU 2 I AR AR O o A I 4 h BRALINA
20 ul 5% MTT, 4 h 5553590, BEFLINA 150 pl 1 — FF
WA (DMSO) , & % 1R 59, T 490 nm iz K A6 45 £L % 4% Ji
(OD) . 4l it 3 5 400 ) 2% (9% ) = (1 — 25 2L, OD {H/45 [ X} i
OD{H)x100% , EE L 31K,
2.2 RAELAT G

SR F 9t 4 A A T 3 S b A 8 Ak 3L S A549 4 i
BIPET 3R, B BUE KA A549 40, 570 T 6 cm 5 37 1
o RN ARG RE S DA S 0(%28 (AT AR (50,100 mg/L F 55
it i T 1) 5 SR A, 15 9% 48 h S OB . IR & 2 — ke by
% (EDTA) f R Ak 40 I, 4 i 74 1k 5 B R 26 22 ol i
(PBS) i ¥k 2 ¥R, F45 5 2% vP i (Binding buffer ) 1 4 it il 25 A
BN , A Annexin V -FITC YLl GALBE 15 min,
ABEHIE (PD Yk}, 1 h N EAUG 4T T%, i E L
3.
2.3 HfdUATHEXEARIER Akt BEER (L K T4

K JH Western blot 701 A549 20 i v 8 740 6 8 1 Cas-
pase-3 . Bax I Bel-2 i)k M Akt BEER L /K. B804 K
I A549 2L, 45 2.27 T T 35 SR A A 48 h 5 SR AL, Ji A RI-
PA Z4fA 5% R 24 e A AR IR 11, 1 FH WMk R iR (BCA) 7%
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RGN 2 A o IR I+ k(00 2 I A P 10 miin, BAL
T 50 pg & (14T SDS-PAGE Hi ¥k , HL Ik 45 5 % T 5 i —
LIE(PVDF ), 5% BEIE W R B P 1 h, =R FURZ UL bedh
PR ER VW (TBST) I 18 24K, 5K 5 mino AR —HT (Fedit
A Caspase-3.Bax Bcl-2 Akt #7114, 1:1 000) ,4 CHEH LK ,
TBST iF ¥ 3 U, F: UK 10 min,  JIA B S AL BEbRIC 19 1L
Pt —Hi(1:5000) MM E 1 h, TBSTHHPE3 UK, 4HK 10 min,
IMASE A7 KOG (ECL) HEATARIN . PAp-actin N2, LIAH
KA1 A 2 I JEE AL LU AR R R 2 11 A AR X 3Rk i, DA
2 fk Akt (p-Akt) 15 Akt B 19 U AE %78 Akt B RR AL K-
A 3R
24 GFitFERE

I SPSS 17.0 B AF AT e i 70 br o Bl ok X £55%
INo THEBURHCHBOR FFLE R 5 22 004, PRI LU AR ¢
K. P<<0.05 2R HAGH R,
3 &R
3.1 ‘RREEsEIN G R

523 0T BE PR, TS TR M BBV TR IS AB49 A i g
BRI A5G0, 55 vk LRIV I ) £ IR ARG , 22 5 BAT 58
AR (P<0.05) o [ 5 B 0 FH M v BV FHAS [
IR 5 A549 A I IS A A< W3R 1.
F1 AEREREES AR EFIERASREREE A549 40

FREIB BN G R (x 5,0 =3, %)
Tab 1 Proliferation inhibitory rate of A549 cells after treat-
ed for different time with different concentrations of
Thymalfasin for injection(X+s,n=3, %)

TEST N B B B R e
FR IR, mg/L 24 h 48 h 72 h
073 FIX ) 0.00 £0.00 0.00 +£0.00 0.00 £0.00
25 0.30£0.03" 2.10£0.22* 15.90 £2.04**
50 1.70+0.32" 570 +1.47% 23.50 £3.44""
100 5.40+1.89° 15.60 £3.01*" 31.90£5.04*"
200 72042.01" 18.90+2.78** 48.50+6.05"*
400 15.80+2.38" 23.40£3.17* 5830 +8.36

W 5Es A IR AL, *P<<0.05; 5/ 24 h L EE,"P<<0.05
Note: vs. blank control, “P<<0.05; vs. treated for 24 h, “P<<0.05
32 AT =R
5o (AXIR[(0.80 +0.07) %] HL %, 50,100 mg/L (75T H
e % 3 38 4 FH 48 hJm AB549 41 A 9 T2 %R [(5.36 + 1.07) %
(10.00 +2.97) % 3 )i (P<<0.05) . 550 mg/L Fb#, 100 mg/L
PR T 555 P 6 Bt V6 P 48 h s ABA9 4 TR (14 1 TR 48 i (P <
0.05) o AN [F) JoT 5 V¢ J32 1 S35 FH M R 7 %o AB49 Al I 72 1) 5%
i DL 1] 1
3.3 HFATHEAERRE
50,50 mg/L b4, 100 mg/L A4 73 5F FH B B35 3976 FH 48 h
Jii AB49 41l Jifd 7P Caspase-3 e ik 1858 | Bel-2/Bax o il A (P<
0.05) o AN [F) T 5 Ve J32 1 559 FH M R 7 4 R U AB49 4 it mh i
THIOGEE AR I LK I DL IR 2, K 25 S L35 2.,
3.4 AR Akt BEERIL K
50,50 mg/L (p-Akt/Akt: 1.41 £ 0.12.,0.89 + 0.10) FL 4%,
100 mg/L (1413555 M B B 4 11 48 h = AB49 2 it Hh Akt iR
K F-FEAK (p-Akt/Akt: 0.72 % 0.07) (P<<0.05) . A~ [ i i ik
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Bl AERERE TS FARERT A549 41 AR T B #200
Fig 1 Effects of different mass concentrations of Thymalfa-
sin for injection on the apoptosis of A549 cells

Bl W ——

P N ——
0 mg/L(ZSFI%MR) 50 mg/L 100 mg/L
B2 RE R R MRS B E S AB49 B R T
HXEARIEREKE
Fig 2 Electrophoretograms of the expression of apoptosis-
related protein in A549 cells after treated with differ-
ent concentrations of Thymalfasin for injection

F2 AERERETS RKBRERIERE AS49 HHIET

EXEBRRIEER (x+5,n=3,%)
Tab 2 The expression of apoptosis-related protein in A549

cells after treated with different concentrations of

Thymalfasin for injection(X +s,n=3, %)

TE S PR B B e, mg/L Caspase-3/f-actin Bel-2/Bax
0(Z5 X 0.00£0.00 3.91+0.84

50 0.09 +0.04 1.14+0.25
100 0.3240.08" 0.61+0.11"

115550 mg/L Fb#, *P<<0.05

Note: vs. 50 mg/L, “P<<0.05
T3 3 S P e B 12 3 VE T AB49 Al o p-Akt Akt 35 [ 235 1Y
LUK BT LT 36
4 g

I 2 224 A THE S O 99 58 G B0 AR R 1 67 P S e e
TP R /N BT 98 o7 80% o AR /INAH B At g 7 012 W 5241
ZHBFEWZIE TR T ARIBITILS AL R TR IT Fiik
TERCRAR 2, BT AR  r i TSt i i o RIE , o8 i)
BRI FBARR A,
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Fig 3 Electrophoretograms of the expression of p-Akt and
Akt protein in A549 cells after treated with different
concentrations of Thymalfasin for injection
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MR 24500 14 e 2 R HE BT IR Z800 R BIL R ™ o 3 S P i e
149 3 2 B3 A B B R e, R AR5 LA 1 B 928 38 5 A iz 2y
AE SRR S A , 5 25 Mg s | FLARIE 45 e S5 v
IR D — R BT 25 W 0 TR . (EUR L HAA Ry
TUMR LIS RARIEAE . BR 1 2R AT LUd e i85 e %
FEGUR IR AR T A, W5 35 W T 0 P J 72 44 32 i 7 i fit
JWocT T AT i B e 8 A A 4 R IR AR o A
D J 0 T L A0 ) 0 P 0 £ L T ] e i
T LA ] F L 0 P ) 8 e LR T

ASBIFFE R, 5 M R mT L 4 ) 40 Lk A5 49 44
S ) S BT, L B )R FEE AR o TR P > A
X T S5 P g 12 5 o il 9 2 JHL Ao AB49 U8 T A 52 I 54 5 4G D
R, AT LA S ABA9 AN A R T, ELAE R RE R o ] s 45
TARBEZ I X — 45 R, LR b S P i i i
AT LA 3 AT P T i o o P g AR R T, A
PUWRERN o U8 T2 A Jt— A 1 Caspase Z W 51 /i T 10 2R
S S o 72, B Caspase 7E I 1215 (5 S MEA T, 8
Bl Caspase SGiH A 4545 45 54l D 7 A0S, A 4K il AR T RY
Ve, DT I0TE  Ti55800% Y Caspase , — H.Z4 0 I Caspase ##4
T, A58 DA T et 7 S 2 D P g #E 00 S5, DA e AR LN & 1
FAMEYNIIA T, Caspase-3 &—FEAT-HE M, & LR T8
PRI T, Caspase-3 HYTE AL AR ML T 1) A A=

AR SCOFFE TR S M B 4 AB49 4l ifd Caspase-3 T AL 7K
SRYFENE o WFFE I, AN R A R A T S P M R B R
Jitl Caspase-3 H T AL AE I B Z WA AN [] - 763 B2 34 0 69 [R] 1S Cas-
pase-3 PTG LA Z 380 .

TENL TR ) Bel-2 B0 7 3K B R IETRT
PR = ()3 0 0 25 I H O S | b o (A 2 11
A TR A LA ) JFC R P A5z, DA T S0 o) 200 6 08 o 14 A
(2) 3 - PRGN 75 5 1 AL -FLE S5 A T i, il
L 3R C(CytC) A 175 5 R 145 0 ) 2 11 e, BEL L
PR RERR 5 (3) 38 3 5 Dl A JUR R ) ) F32 A T o 0 25 1 il
S PR Apaf-1 5 (o 22 2R ARSI 38 3 X L 45 ) ) 3 42 BEL B
U8 T 2 1 A TS |, BELH CytC A TR & #5105 48 /0 4 T 3
Too Bax HAZ UHRE MR BMTE XA T ek, A A 7E
Bl B AR S RIS S R AR S TGO B IR
ALRLAR M IE 1 Bax KALIE , BEIRLRLAR IR Y 58 B 1k OF
T Bel-2 SE M A A AR PN, B T TR e,
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F L HBOE AR KRR L AR CytC IR, 11 Bel-2 KR Hh i

Bel-2  Bax 4k [K] & 1] il b ok /K i 42 41 3 CytC 559 5 1)

. BEE IR T Bel-2  Bax il Caspase ZEAN I =15 51%

Sl A 29T & I, Bel-2 . Bax AJ 4y Caspase-3 f Fiiif

PP T, 2 5 % Caspase-3 #16 F1 5 Z A F 40 i 08 Tk 1%

BOVET o PO E AR A T A 15 5 5% S i 42 b, Bel-2/Bax L)

SRR BRI T AR

AT 8 1 WEE Bel-2/Bax P75 AN [ Bt vk J3 A4 5 7

i 1 X ABAQ A FEL R TSI L 45 SR B g o R R 1Y

SRR E AT LB R A0 Bel-2 31k, B Bax 1 3Ri%,

KA AB49 2 i Hh Bel-2/Bax (1 Ho ] o 33X — 25 2R Ud W V23 FH

U3 T DA o R 45 A549 A 1Y) Bel-2/Bax , M I 4% Cas-

pase TG AL AR, 5 ShANMIAY I 1

el S i 1A s A549 AT T2 A ML 0k — 2

FIRESE < 38 3 ] Western blot 125 4347 p-Akt/Akt Ho{E & B, 1454

FA M B2 mT LA Akt e e 64 16 Ak , I BER S5 v HE A 34 i

X AKT i S I P it . BRARTSEALAS: 3-8t (PISK) K% 2

5 Z MRS, T AN R AR . 7R PISK K5, 1A

R PISK FIH T i 53122 AR 95 IR A5 1 Vi Al i 2L Bl A 1

5 5 IR R A R A — E AR M X SR AN S 5

9 PR 20 A S TR RN AT B R A R e R AT L U

FHR . Akt AT DURHESTIA T4 - 2380 Akt REGSRH 1L

TE PR AR RR I (PTEN) /-0 JA - BT Akt /RIS IF

FER I, Akt 25 DU L5 T & 5T AR - (1) Akt BB

i 3 9 1R Ak Bel-2 22 2H 1 5 BAD 48 [ AR [ K i i Cas-

pase-9, YETREL (98 1= 5 (2) Akt if RE MR {54 5% Kl F Forkhead

FWR B FKHR , 38 13 9] FKHR 9857 5% L % FKHR () 3[4

HIL 3 BIM A1 FAS FE A B8 T 98 12 5 (3) Akt ife RE T 1 X

P53 F [ 421 152 1 40 e A 305 , B3 W R 1k p53 4 5 ER IR

SN p53 G P , HFNaE pb3 AR , AT ToAE A Ak

TP 5 2% B S0 P e B 0 T LA ) Akt 3 B 6 AL . X AT g

2 HAR A0 ML 58 75 S AR U T RO BL 22—

25 b, TS A B i vl DA 2ok ELREAI ) AB49 it Y 3

BEL AR G T R AT R O 5 R A B BILR T RE 5 0

Caspase-3., T 1 Bel-2/Bax Fufi] i Akt {550 %A 5.
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