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il Jed S8 & 25 Vs X B g g e JL B R 2514 AB49 i
EMT #H¢ mRNA K25 H £ 15 B 52 W

mmE ETRT ox @ Ee?

WE BR EMET T A% E st AS49 Mt B4 an it 33 A4 T L R R 451 (epithelial-
mesenchymal transition,EMT) #8% mRNA Z & & k& W%, ik HEMBIFFAL L aE, &5
A549 a5 E vt ity IE AR A tm e 5 B AB49 AmE G f ik 21 (A549 + NRS 40) 32k G
FH(HERI +NRS 4) AR MG FFathnFa(ki+FLP4), RAKAZTE PCRLER
Fikrbdx &40 A549 %m it EMT A48 % & B (SNAIL1 . SNAIL2 .ZEB1.CDH1,CDH2 . VIM, TJP1.CLDN1 .
CTNNB1.FLRT1) % E-cadherin N-cadherin .ZO-1.Vimentin & & kA K- F a4 %, R L Hhi&H
T ,AB549 m e T Ay R KR mIHE . NG R A i), B ABA9 mie T SR A LR mieH, 5
A549 +NRS 41tk , k32 % + NRS 41 A549 28 iz, SNAIL1.ZEB1.CTNNB1.FLRT1.CDH2.VIM mRNA
Fik B, TIP1 mRNA &35 TR (3P <0.05) ; 533558 + NRS 28rb4k , 33555 + FLP 22 SNAIL2 . TJP1,
CLDN1.CDH1.VIM mRNA %% Ei8,CTNNB1.FLRT1 %A CDH2 mRNA % TR (3P <0.05), %%
% K4 R 27 ,E-cadherin ik T i3t W, vl sl 4 £ ;N-cadherin &k T @@ f g A, vA
mpe A £ ;Vimentin Rk TR A ;Z01 Rk TafeidE Bl h £, 3o mieEf e s 2mik, 5 A549 +
NRS Zirb#r, £32 7+ + NRS 41 A549 4 i E-cadherin % & & 1% T4 ,N-cadherin % Vimentin & & & ik b
(P <0.05) ; M3 -F & 4 25 £ 7% 77 LA E-cadherin &%, T8 N-cadherin & Vimentin & & & ik (3P <
0.05). ZEiE W& -FF T4l 232 R 54T AB49 2mjie EMT 4975 % .
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Effects of Feiliuping Ointment Containing Serum on EMT Related mRNA and Protein Expressions
under Co-culture Conditions of A549 Cells and Macrophage CHEN Ci-hui', LI Wei-dong®, LIU
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ABSTRACT Objective To observe the effects of Feiliuping Ointment (FLP) containing serum on
A549 cell epithelial-mesenchymal transition (EMT) related mRNA and protein expressions under macro-
phage co-culture conditions. Methods FLP containing serum was prepared. A co-culture system of A549
cells and macrophages was established. A549 cells were divided into 3 groups, i.e., the blank serum group
(A549 +NRS), the co-culture cells + blank serum group (co-culture + NRS), the co-culture cells with FLP
containing serum group (co-culture + FLP). The effects of FLP on A549 cell EMT related gene ( SNAIL1,
SNAIL2, ZEB1, CDH1, CDH2, VIM, TJP1, CLDN1, CTNNB1, FLRT1) and proteins (E-cadherin, N-cadher-
in, ZO-1, Vimentin) expressions were observed under co-culture conditions by fluorescent quantitative
PCR. Results  A549 cells developed into mesenchymal-like cells in co-culture conditions, which could
been blocked by FLP containing serum in part. Compared with the A549 + NRS group, mRNA expressions of
SNAIL1, ZEB1, CTNNB1, FLRT1, CDH2, and VIM were up-regulated (P <0.05), but the expression of TJP1

FEGIE B GRS E 25 B ) T I RS B H (No. 2010ZX09102 -216) ; [H 5K B AR 56411 F I H (No. 81273718) ; [E % A R FH
A TR S I H (No. 81102587)

PEF AL T A v I B R B (BT 310006 ) 52,40 [ b BE R} g )7 22 1 B Be iRE B (AL 3T 100053)

WIRMEE #8542, Tel: 010 -88001221, E-mail: huabaojin@sohu.com

DOI: 10.7661/CJIM. 2017. 03. 0338



v E P R 4 A 2k 2017 4F 3 A4S 37 545 3 1 CJITWM, March 2017, Vol. 37, No. 3 - 339 -

was down-regulated in the co-culture + NRS group (all P <0.05). Compared with the co-culture + NRS
group, mRNA expressions of SNAIL2, TJP1, CLDN1, CDH1, and VIM were up-regulated, but mRNA ex-
pressions of CTNNB1, FLRT1, and CDH2 were down-regulated in the co-culture + FLP group (all P <0.05).
Immunofluorescent results showed that E-cadherin expressed on cell membrane and inside cytoplasm, and

most expressed on cell membrane. N-cadherin expressed on cell membrane and inside cytoplasm, and

most expressed inside cytoplasm. Vimentin expressed within the cytoplasm. ZO-1 expressed mainly in cell

junction. Parts of the cell membrane were positively stained. Compared with the A549 + NRS group, mRNA

expression of E-cadherin was down-regulated in A549 cells, and mRNA expressions of N-cadherin and Vi-

mentin were up-regulated in the co-culture + NRP group. However, E-cadherin was up-regulated and protein

expressions of N-cadherin and Vimentin were down-regulated after intervention of FLP containing serum.

(all P <0.05). Conclusion

FLP could inhibit the EMT of A549 cells under co-culture conditions.

KEYWORDS Feiliuping Ointment containing serum; A549 cell; co-culture; epithelial-mesenchymal

transition

Jitises E HATS Ry 2 1 e 1) 3Kk 5 R T IR A RIR YT
A T IR 1 SRE M D96 200 it A [ e 8 A 05 e
RN b i1 F 52 B8O B 22 1 B, it
PR A R JETE— e FEEE b5 R iR 2 i R AEARAS
A IR P T b o v R R B )2 R e
AR ZE 2 TR i By 6 e 2 8 e M i 2, BA 4
SRR T PR R ARG LA DAk, A A R
WIWE ST, il 96 -8 T 410 4 £ 8 /) BRUM R S AB49
AL FE , PO A1 AB49 4 I Y IE B FI{R 28
AE T, I B H: AT B S AR A PEERBE TNF-o 7K, 410
H# % 55X 7 kappa B (nuclear factor-kappa B,
NF-kB) p65 #:HE07  AS ST 1o WLEE i i - 7% &
2y XS B A IR IR A4 AB49 4R i | K]
it k% 1k ( epithelial-mesenchymal transition, EMT)
FHE MRNA K 2R 35 1Y 52 ), 2R R 1 X fie
Jed 1) T PRI

MH57 %

1 sy gtk 20 L SPF gilfEbE Wistar K
FL,8 JEY , AR (200 +20) g, Hidb 5t 4 A 42 5256 5
Y AR A R 2wl 52 4, 3h ) 4= 7 17 AT HIE S . SCXK
(%) 2012 -0001 ., AJifi i dis 4 e ( A549 4 fit) K A
AP A AN AR T I 20 L (THP-1 48 ) 1 1 b 5 P
TRV 2 B S it 5 2 200 i v o A P

2 2 EEE R E v ERE R T
Be i 7 2 B R B Nl ) (250 gl it S
20110908, Z4dL il : B 1€ WU IES WS KL ES
e v A T R (S AR DL A Bk
AN E R H IR

3 R EANAE  FEE : RPMI1640 J5 5= 3L A

G MG T A 26 [ Hyclone 23 ] 5 i g (PMA) iy
H [ Sigma A H] (#t'5-:P1585) ; DEPC /K (#t'5:
R0022) .DNA Ladder (BeyoRed, fit5:D0109) .
BeyoRed DNA F:Z¢if (6 x , #it'5:D0072) .
3 Y 8 [ 7 YR L R VAR L PR DAPL YL 2 3 1 B
HERAEWHARDIF T ; UltraPure Agarose (L5 :
16500100 ) | Trizol ( #it 5. 15596 - 026 ) , High Ca-
pacity RNA-to-cDNA Kit (4lt*5:4387406 ) ., Tag-
Man Gene Expression Master Mix ( it 5
4369016 ) . TagMan Gene Expression Assay (it
+5:4369016 ) .Mouse anti-N-Cadherin monoclonal
antibody (lt*5-:33 —3900) .Alexa Fluor 488 donkey
anti-mouse IgG (H +L) conjugate (#it5:A21202) .
Alexa Fluor 594 donkey anti-rabbit IgG (H + L)
conjugate (#it*5:A21207) Iy H Life Technologies
/A7 ; Anti-E-Cadherin antibody ( $7'5: ab53033 ) It
H 9% [E Abcam /A7l ; Vimentin (k5 :D21H3) . XP
Rabbit mAb (it 5:5741P) ,ZO-1 (4t 5:D7D12)
Rabbit mAb (8193S) 11§ 1§ 3% [& CST 4 Hl; Triton X-
100 (#it5:ST795) 4 A 35 = KAV AR 5T T, %
{428 Transwell /NZE ) H € [E Corning 23 7 ; Micro-
Amp Optical 96-Well Reaction Plate, MicroAmp
Optical Adhesive Film kit 4 H 3 Life Technolo-
gies /A7) ;NanoDrop 2000 #8286 B H 25
Thermo Scientific 23 w]4:”;PROGENE PCR ¥ }{1X
i 9% [E Techene /& F] 4 j7; Applied Biosystems
7500 Real-Time PCR Systems,ABI /3 #]; ImageX-
press Micro Widefield High Content Screening
System, 3&[E Molecular Devices A ],

4 FIE WA AR O 20 B
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Wistar K4 0 25 [ LT 41 (NRS) X Jifi 98 F 8 41
(FLP), 41 10 H, JifiJe V8 % A Bk &
20 g, PR R BRAERORI S 2.1 g/kge FLP 41554408
TS R R AR, 4% 10 mL/kg #EE  NRS 21 H
S B R 2 IR ES4 2 3 Ko B4 KRG
251 WG 1 h I ESIPKEUL, RKIRABZGHT 12 h 35N
oK. Bk s ki = EEE 3 h,3 500 r/min, &.0
10 min, WA IME , S IERRE . 7 2Rff 7T -80 C,

5 iR IR RILIEFIR R E.  AB49 4l
Al THP-1 4ilili¥47E 5% CO,,37 C &M Rt 3%,
BB AR FEEXR. Z2RS3% L
Wk[4 1,506 fLA, BEFLINA 1 x10°4> THP-1 41, 3F
IAZHE F5 320 nmol/L 1) PMA i B, 1537 24 h
JEES IR E AR, L) PBS Bt 2 W, R ®%E PMA,
FUIMAREFEHE 3R 24 ho THP-1 i SR B A549
M1 x 10°/mL, &1L 3 mL 4008, B 5 T
6 fLB. 7F A549 NI EESS , #eH 2.6 mL Bik; 5+
IR 0.4 um FLAEH) Transwell /N, 4
THP-1 4 Jfl 5 5 W% ) B W 40 i, 8 %% ¥k B o
5x10°/mL,7E Transwell F A 1.5 mL 40 g &
W SEER5rh3 4 :AB49 AiiffiZH (A549 +NRS 4) , B
EAINE REAAE, AU A8 L S FR L ; AB49 A
JfL + B s FR 20 (L35SR + NRS ), i 2
L3 ;AB49 4 i + B W5 240 Jfd 2 1% 57 + FLP 4 (S 8%
Fi + FLP 41) , IRt 8 & 2% . H855% 24 h,

6 WEFRAR A Ty i

6.1 EMT A& % K SNAIL1, SNAIL2 , ZEB1 .
CDH1.,CDH2.,VIM, TJP1, CLDN1,CTNNB1 } FL-
RT1 £R AR R ZOEE & PCR ik, 5%
TR RN LR s LA . HE3% 5% 24 h 5488 Trizol
VLR 542 H RNA , 1 Nanodrop i RNA ¥ 54t
J#,IE T RNA HL UK IE RNA A58 8Pk, #i I8 ABI
7500 AR E 7 PCR #R/E T 4T RNA 0154 5%
Kt fe PCR 715, Kl 5L Ak Ff TagMan Gene
Expression Assay 1) il i€ 3% A, {3 45 £F U &
SNAIL1 . SNAIL2 . ZEB1 ., CDH1.CDH2 . VIM, TJP1,
CLDN1,CTNNB1 ., FLRT1 FI /4 2 3 K GAPDH ( I
2 1) SRR E R B, Gt A R . 5
KEAE 3 K.

6.2 EMT #Hk4# 1 E-cadherin.N-cadherin .
ZO-1 J% Vimentin & R XKFRM SR st
S o R FRR RS S AR, 555724 h
J& , FHPBS %1 1K ,4% Z R HEERF % 10 min, B
=R E M1 h, —$L E-cadherin.N-cadherin.ZO-1 .

Vimentin(J¢ & 4 1: 200)4 Ci3 7, % 6 _PL Alexa
Fluor 594 3'#i%/Alexa Fluor 488 Iy Kl (¥ iFHy
1:400) =RAEDEIFE 1 h,DAPI iYL 5 min, j#N
IEERHIIOEH K E K, Molecular Devices & A i i
V1% & 440 18, % ] Molecular Devices MetaX-
press Image Acquisition and Analysis Software 43

PR AT 2 o0 hT . SRS 3 IR,

#£1 TagMan K
HH ID

SNAIL1 Hs00195591_m1
SNAIL2 Hs00950344_m1
ZEBA1 Hs00232783_m1
CDH1 Hs01023894_m1
CDH2 Hs00983056_m1
VIM Hs00185584_m1
TJP1 Hs01551861_m1
CLDN1 Hs00221623_m1
CTNNB1 Hs00355049_m1
FLRT1 Hs00534771_s1
GAPDH Hs02758991 g1

7 GiitcEJriEE R SPSS 17.0 b #EATHL
PEAHT TR IR X £s Fow, 2410 H R AL
R0, ZHE P L ECR HTurkey e, R H
GraphPad Prism 5 # {2l ge il s & . P <0.05
hZERBGHIFEE L.

% R

1 HEEFRIAERNE.(EI1)  THP-1 ZHfIE 5k
S NHERERK JEERRE, % PMA 7554 h 540/
BURER A, W RE A IR 2 15 24 h J5 K
RO TR AN M R B A K R E AN IE S . AB49 +
NRS 2 A549 ML LI ZMIE MIE RN £, BRI A
AR E AL A 25 58 + NRS 41 A549 41 it 28 126
YRR, BRI, I B 22 R L AR +
FLP ZH%84 A549 AL SR I K 4R .

2 54l EMT #2563 H mRNA 235 K H 4
(£2) ZItwEiE PCR 455 B7R, 5 A549 +NRS 4Lt
i, H: 5% +NRS 20 SNAIL1 . ZEB1 .CTNNB1 .FLRT1 .
CDH2 \VIM mRNA Fik/K¥ i, TIP1T mRNA %k
AKFTF (P <0.05) ; 5385 5% + NRS 41 b, s
% +FLP 41 CTNNB1 .FLRT1 .CDH2 mRNA ik /K-
T4, SNAIL2 . TJP1.CLDN1.CDH1.VIM mRNA ik
K- 3 (4 P <0.05) .

3 K4 EMT MHIXEHREKFLE(ES,
Kl2~5) Higuditss B, E-cadherin ik T41
R FN ISR P, 4 BB I3 LA AR R 3 ;N-cadherin 3£
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1 :A Sl A549 +NRS 4;B Mikitg: + NRS 4 ;C Kikis: + FLP 4
B 1 SRS 24 h FARIEEME  (FIE BHEE, x200)
F2 K4 EMT MHKREFE mRNA £iEKFEHE  (xxs )
2051 n SNAIL1 SNAIL2 ZEB1 TJP1 CLDN1
A549 + NRS 3 1.000 +0.000 1.000 +0.000 1.000 +0.000 1.000 +0.000 1.000 +0.000
FLEE % +NRS 3 1.922 +0.253* 0.848 +0.037 2.721 +0.067 * 0.395+0.145" 1.290 +0.303
LR + FLP 3 1.626 +0.227 1.121 £0.110% 2.857 +0.071 1.297 £0.262° 4.288 +0.753%
205 n CTNNB1 FLRT1 CDH1 CDH2 VIM
A549 + NRS 3 1.000 +0.000 1.000 +0.000 1.000 +0.000 1.000 +0.000 1.000 +0.000
FHR % +NRS 3 4.031 £1.472* 8.748 £1.492* 0.782 +0.112 4.054 £0.057 * 1.643 £0.071"*
S + FLP 3 0.948 +0.54°% 1.617 +0.851% 2.448 +0.397% 2.507 +0.187% 1.904 +0.033%

75 A549 +NRS 41tb4s, *P <0.05; 534598 + NRS 41 HE:, 2P <0. 05; F %[

TR T 240 0 R ML P 4 R 3 LA L3 Ry 5 Vim-
entin Fik THIK N ;Z0-1 Fik THIMIEIELL R 3, &8
STAMIB YL A IR S PHME . 5 A549 + NRS 41 b, It
3% + NRS 40 N-cadherin . Vimentin & [ % ik 7K -

3, E-cadherin # [ FEE/KFE R (P <0.05), 5
HH: IR + NRS A b4, L3557 + FLP 4 E-cadherin
A FEKFE I, N-cadherin.Vimentin % [ 335
KR (P <0.05)

--
(A1 @ ®
--

@ @ @

H:A SN A549 +NRS 4 ;B JyILHi3% + NRS 4;C oML 3% + FLP 415 1 4 HARE H 5t
8,2 ARSI Y, 3 A A Bk T AR Rk, TR
B2 44 E-cadherin FEEHRZE  (FOLBRMEE, x400)
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%3 &4 E-cadherin.N-cadherin.Vimentin % ZO-1 BHHM FXE LK (X5 )

24 5] n E-cadherin N-cadherin Vimentin Z0-1

A549 +NRS 3 1.000 =0.000 1.000 +0.000 1.000 =0.000 1.000 =0.000
HHEFE +NRS 3 0.672+0.166 " 1.445 £0.184 " 1.401+0.150 0.825 +0.150
¥ + FLP 3 0.965 +0.0792 1.080 +0.110% 1.233+0.184% 0.997 +0.177

3 441 N-cadherin KKK (FOLEHEL, x400)

el Pl Al
@ @ @
NSRRI

@ @ @

B4 £ Vimentin EEEKXE  (FOCRMEL, x400)
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JIi g -5 H o e R B ) T B B AN 2 2L
BT, EE TUES WS A A RE RS
SRR S MO R AR e T R AL SR A
B, FHUARSEE 1 DU A= S50 1R 0, I DABRA = 559 i
A, I 72 4k TF iR 55 bR A G 2 2, BTG IR A R
.

EMT 248 bR ANMIAEIR NG A A8 RO BIURAS T , #%
A ELA 8] 78 5 R e 1) T) B A A I 4, s I os
R0 sl i A HLH S NF-xB ARG A2 ik EMT
FHOCEERI Bl s . A S h 838 R LG SR 551 T,
EMT 2635 R 1 28 Ak 5 STkl A — 2%, i
P ST O R T A DGk PR 2 58 AKOF, (A EMT ] (]
Ji— b Bz ¥ 4k ( mesenchymal-epithelial transition,
MET) J5 a1 %672 . EMT i #2 m] 30— R 90 i BE PR 5%
KA, W AR A5 5 B DF SR R AN [ Y
20 1t PR 5 A ek S (W] 0 45 50 i AT, Hoax
B 2 1) 2 A7 A A B RS T H R R
A549 2 fifl 5 B Wk 20 3 Bk 37 2 1) Bk TR R k9 A
LAY PR S

E-cadherin &k T EZ ARG T, 24T
[i) Y 41 i 1) 1) 66 BfE /. E-cadhering 78 40,45 fili 98 7
PRI Bz SR D5 g Hh ek i, (HAE EMT [ # e
FIR T, I E-cadherin #40 h s 12 280 4R IE

Pekr &, 5 E-cadherin #H 5z, N-45 %6 & A (N-
cadherin) ik 7E EMT sf s fn'™' . % & 14 (Vi-
mentin) XFREIEAHEE T, FE RSB TR A, K
Fe M R B4R 2 40 e 25 . Soltermann ANk Vi-
mentin 535 /INH At g AR KN L4 B iR % TS
ANREYIMK, ZO-1 IR EREHA R E N, B &
IR T 200 M PS5 40 i )5, LA T A A, B
bR AR SR . Gorowiec MR 4% i
ALK T B1 155 A549 4 &tk EMT, K 3
H 701 HAWF B WM, ALk d, 5%
EMT & =2 (4585 9 E-cadherin \N-cadherin Vi
mentin [XREIR & BLAF A EMT 784k, 1 il 96 - 8
Tuﬂwﬁﬂéﬁﬂﬁ/ﬂt I SEZ i 88 SF-8F AT LA 2o 9 T
RVEA S B, AT R I il AR 2 BE T o
$%ﬁﬁ%&ﬁ?%@¥a%ﬂﬁ£?%¢ﬁﬁ
T GRE T T I R AL R AF 5 YR 52 i - Re A ik
PR AR IEREAE R P2 3E B SR A5 A0 e 5, 42 = AL
Miﬁaﬁiijf‘b““ IS TR 4 T AR IR R E, L
TE AR ALAS , $R AR BUAE AT LA S s I i g 2 Bk
ﬁﬂﬂ%ﬂﬂflﬂﬁ.?iﬁﬁdﬁ@%%ﬂ%%%%ﬂu%iﬁi%ﬁ
T2 I R 2 B R T IR, 26T A
FEBN, 10 e M B A B 7 il R 1) 1% 28 5 B vh oA B
YT AR IR RS AT, A A 9 - B T
HEFE.?WTFE’J%M; % BT —E IR, AT
RE e A FEVE BB ML o DSt DRI S AR
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