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ROS-induced expression of TNF-« and TGF-1
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Abstract: Objective To investigate the regularity of reactive oxygen species induced secretion( ROS) of TNF-a and TGFBI in the
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RAW264. 7 macrophage cell after X-ray radiation. Methods RAW264. 7 macrophage cells were irradiated by X-ray. Then cell super-

natant was collected. The secretion of TNF-a and TGFB1 were assayed by ELISA. The level of ROS were assayed by nuorescent probe.
The level of TNF-a, TGFB1 and ROS were assayed after RAW264. 7 macrophage cell pre-treated by NAC and Lenalidomide irradiated

by X-ray. The expression of Nox2 were assayed by Western blot. Results The level of ROS reached a peak secretion after irradiation

on 12 h. The level of TNF-« reached a peak secretion after irradiation on 24 h. The level of TGFB1 reached a peak secretion after irra-
diation on 48 h. The level of ROS was inhibited in the RAW264. 7 cell pre-treated by 3mM NAC after X-ray radiation. At the same time
the level of TNF-oc and TGF-B1 declined. The level of TNF-o was inhibited in the RAW264. 7 cell pre-treated by 2 wmol - L™" Lena-

lidomide after X-ray radiation, meanwhile, the level of TGF-B1 was declined and the level of ROS was not affected. The expression of

Nox2 was significantly increased after X-ray radiation. Conclusion After X-ray radiation, macrophage cells activated Nox2 and led to

increase of ROS, which further activated the expression of inflammatory cytokines TNF-a and lead to increased expression of TGF-B1.

Key words : Macrophage cell ; X-ray ; Reactive oxygen species ; Cytokine

i g A A BRI R 5 AT R e e O g L S
AR HA 13% ,ﬁiﬁﬁ{ﬁf?mﬂﬂfﬁﬁg{ﬁﬁﬁa&

z— ﬁﬁl%ﬂ"@ﬂﬁﬁf’%%H’Jﬁﬁﬂqjﬁﬁiﬁﬂ‘“‘f'43EI’J
W ILIF AT , DRSS 70 4 £ e S BSOS A A 458 £ T
IRKEAFN 5% ~36% , J 1R ili451 475 32 2L By
RAE, B TS UK 38 T 98 A 2 32 7 3 S50l £F 4t
b, 5 i S8 3 B i D) AR, 7 R W AR AR R

[34]
U

TSR it £ A AL ) L DA AT R A v ) A
AN FRE  ANML A T U A S AR
ST R , B P 1 5 B A h 2 F P a2 5
U IG5 200 L BT A 4 L 96z 48 L R 0 4 PN
Af, Rl R A A 2 5 Horh, i kA K
F-B1 (transforming growth factor-g1, TGF-B1) , &
IRBEIE F-oc (TNF-00) 1, [fI A PRy 42 R 68 2 305 1
LS5 B B A (g B A

IR S S5 e A 4R TP R I PRWLSE K sh ) S
BSAFSE , MR TR S0 240 it R~ 2 1] B AH B R AT
WAL o FRATTHEIN , R 5 4 5 30 DA 460 07 9%
Pt 3=, SE R S RN, Bl A 2P S E ()T
IR R ) 12 M RRE B R SO AR Ak, A
WFFE s, X GFZn] LG S AS49 =E /N 41 i fii 95 41
e R K BT R R (ROS) ™ H 4 Ak ) LA 4 il
A549 FFER) . Turchan 251 AFFE M, 2 X 4%
HESFF BN P B2 #H 40 g (hEPC ) A5 1R 58 19 A 17 A549
ALV, X A AE 55 hEPC 40 i 53 3 1Y TNF-a
I TGF-B A %,

PIESCT X St A /I 20 1t i g 10 F 5% 22 42
HLEXT IR A M P 52 ) T A SRR R L S | T 4
FREE DT oY X S 2 Xt s 40 B () S 4 b . AR
9T 1 2014 4E 10 A 2 2015 4E 12 A L X 5128 iR 5t
/NEL RAW264. 7 Shy #5570 8 45 S0 Ak I 3™ AR 1
ROS, RIEKHF TNF-a, £F 2 AL 40 f8 [ 7 TGF-B1 2

] 14 G 2%, R 945 K Ay DA e 240 . £ R o) 8 s S5
G ER AR Gl ¥ e B X 2 I VP TN
27 T TR S 25 W P A
1 ST
1.1 ZHBE#E RAW264. 7 40fEtk, 14 F 2£ E ATCC
AT, SRI/INR, BT E R
1.2 (¥ Heal Force HF151UV CO2 %5 3% 48,
Heal Force "E¥)& M (L S B AR A TRA
Fl) IR B HL( Thermo scientific)
max M2 B i #74% ( Molecular Devices /A& ) . PH ]
F Primus =58 ELZR NN AR o
1.3 %% RPMI Medium 1640, DMEM , %8 [ ilf
G2 ML H Gibeo A H] . /Nl TNF-a, TGF-B1 K5
MR & A 22 F R&D AW, DCFH-DA, N-Z
B2 (NAC) W 28 <K, TNF-o 15 Lena-
lidomide (CC-5013) M4 H Selleck ( H1[E) ; i 55 1 ff,
4§ Thermo Fisher Scientific Inc; g £ 4E % (Nc)
fEE 3 35 E Whatman 23 7] ; Wi 4e s (4 Marker W) H 25
N7l Nox2 Hii g B 3 [E) Abcam; ECL
KR 3 256 [ GE 23 7] ; RIPA E'J%{&\BCA Gy
P B2 5 ) B A 2 s RAEHARA R A
1.4 #paiEsE  RAW264.7 4 RPMI 1640 iﬁ
FRW(E 10% JRAFINTE) Hids, 37 °C,5% %Ak
B IEFRAR TP R SR
1.5 X S RE RAW264. 7 4R OB K3
) RAW264. 7 4iifits, DL 0. 25% [ 25 A B 0 A 4n
i, 1) S P PR, R, TR AV B S 1 x 10°
L', Hefh RAW264. 7 4l F 24 fLE gk, B4l
1 mL A0, WEREE 24 h J5, 439145 T A [A] i A 3
T2, % B4 . Fl DMEM 5 3% 0 85 37, A 8T ] ik
X B MRS 4 .S Gy 2,10 Gy 4, X HFkH]
PI'] ¥ Primus (5 B8 B2 3 A5 S IS X 5 2k
5Gy. 10 Gy, IEFZ %y 6 MV St 7, i & X

Spectra-

[E] Progema



- 1446 -

2w B E % Anhuwi Medical and Pharmaceutical Journal

2018 Aug,22(8)

2.0 Gy - min "~ JEAAE 1 mo, BB ST S AN [R] B[R] i 4
Y |35 WK I ROS, TNF-o, TGF-B1

1.6 ROS #:il K 20 i 55 % B2 9 4570 T 96 LAk
H, AL 100 pL, LN 2 x 10° L1 & T AR KT
7224 h J5 RS AL PR R 4k 2 T B4 i 5, 8
96 FLAR 1 15 FR L BB, TR & A 10 wmol - L7
DCFH-DA [ JC iM% B 75 SL4k L0 & 20 min, SR 5T
R FREL  FHJC IV A0 M SRR e R i 3 0K, DA
32 BR AR E A4 A Y DCFH-DA , & J5 F- A
PBS 100 wL, & FEEHRACT R, {f F 488 nm 3 &
Pk ,525 nm KEFIEK . ROS KY-(% ) = THizH¢
A/ X BRZH 5 EAH % 100%

1.7 TNF-a 71 TGF-B1 #&l %] ELISA 5] &
K I 20 B 8 35 W 3 v TNF-o0 #1 TGFB1 KK, il
AXAE 450 nm ZERGIN I S EEAE , 2 B AR fE L it 5
WEEAA, BAHEA 3 &AL

1.8 Nox2 #&il Western blot JE# 1 Nox2 & |13
ik AR AT RS A RIPA S K 2 1 B 1
SRR 1 Tk 0 o) 5900 F S 5 4 B, 8 75 B R, B0
(12000 r - min ' ,15 min, 4 C) , BUEA 1§k
TS ®EINE . 7E SDS-PAGE Bt i HL Ik, &
HEFLE|NC B L, —40 Nox2 M H , LU —HiiF
IRV RS

1.9 FURBFBRF N-ZEBFEPSE (NAC) XF X
§t45 B8 5 B % 40 B ROS, TNF-o, TGF-B1 £
BUOWH B K301 RAW264. 7 41, L 0. 25% JHE 14
TR A AN, 1 A o 20 M S, T, T8 4 A i
We M1 x10° L', 455 RAW264. 7 40 j T 24 1L
RigEth , AR fL 1 mL 4 B0, W BE 24 h J5, 43 4
0 R (N BOAE ] &b 38) , X0 S 2 RO 4
(10 Gy) ,NAC 4, X JF£ B A& NAC 4] (HH NAC
PRETTALEE 2 h) , MU XS IR 15, AR5
A ALFE 24 h J5H:I ROS, TNF-«, TGF-B1, #l J7i%
ZME1.6.1.7,

1.10 TNF-« #)#I%] Lenalidomide X} X 5t 4k B8 5t
E %4 it ROS, TNF-o, TGF-B1 S0 HUw %A=
KR RAW264. 7 4ififd, LA 0. 25% fife 25 11 il 75 1
AR A, il RS0 200 B Y, T, TR A e o 1
x10° L™', 5 RAW264. 7 400 T 24 L5 5l
H BAL 1 mL 4A MR, IWERE 24 h 5,530 4 4, %)
HREH (AT B ) , X P2 BREFZH (10 Gy) |, Lena-
lidomide #H , X 5§}£kHE4 Lenalidomide 2H (F 4 Lena-
lidomide $ZFTHALIL2 h) , BT XS 1.5, KA

T 07 40 B 24 h 5K ROS, TNF-or, TGF-B1, 4
M2 iE1.6.1.7,

111 SEit%¥7AE R SPSS 11.0 3, Z 4]
LEBCR R 2 7 22 0, AL R P LR T g K
55, BIELL x £5 Fon

2 #R

2.1 X ST&RER &3¢ E k40 ROS, TNF-, TGF-
Bl i  SXTHRAIAH L, /N EUE EZH g RAW264. 7
AR (5 Gy 10 Gy) X B 28 B 4% )5 4 i 1% 5% 138 W
1 ROS . TNF-o . TGF-B1 KK #E BB HT )5 12 .24 .48 h
kElfeE (E1) o J& 75 I B[] R SF f f] TGF-B1
e T, AT AR ST . N ROS, TNF-o, TGF-

Bl MIMFFE L5, 10 Gy X ST MEAT)E 24 h # &4
AR, IR 2R S R AT PR E ] 10 Gy X g3
LIRS 24 h AR RN S5
450 +§"J‘Gﬁﬁéﬁ
400 = Gy
& 300 |
= 250 // ~
X 200F o .
2 150 F «
s 100 &—= o=
50 1
0 1 1 1
6h 12h 24h 48h @y
500 - —e—xf R 20
¥ |t i
¥ r +10G R
2350 Y N
0 300 | N
20250 F ; 5 R
3 200} / P
T I -
B 150 | e
Z 100 —
50
O 1 1 Il
6h 12h 24h 48h @
3500F , simma
3000} = 5Gy /
L 2500F 106Gy
20 2000
o
= 1500f
Z 1000}
& so00f
0 1 1 1

1
48h @

6h 12h 24h

I :A 4 ROS & 5Bl TNF-a &1 ;C Jy TGF-B1 &4
1 X SR BRE X E g4 ROS \ TNF-o \ TGF-B1 5415

2.2 NAC X ST& BB 53¢ E 1% 4 fa ROS, TNF-a,
TGF-B1 &0  h 7 WF5E X Gk G ROS Xt B I
A TNF-o\ TGF-B1 Z [A] [y 5% ), AR T 36
SETH bR R NACFE S+ 125 #F o 48113 mmol - L™



Z i B 25 Anhui Medical and Pharmaceutical Journal 2018 Aug,22(8) - 1447 -
NAC J5,ROS B & 32 240, [ Af TNF-oa, TGF-B1
450 1 |__IDSRGES)
400 b [ NAC
10 Gy
350 a EANACH10Gy GAPDH
Dgé 300 a _
% 250 - Xof B 4 5 Gy 10 Gy
MT‘;H’ 200 > 2 ‘
= B4 X TR IR X E A Nox2 22356 B 520
= 150} b
100 - &7 N7 N/ AR LR R B Y G SN B AL R
\V \~ \ B XET XS R SR I 2 i A A AR
N 1R S - S 9 (L5 .
’ \ \ \ — RAE - SFYEALTT TR A DA H SOk . ROS

TGF-B1

VE S0 HRLE LR, P <0.015 510 Gy g, P <0.01
B2 EHEAIEERA N-Z B R (NAC)
X 2k B S %) AN ROS  TNF-o TGF-B1 §411)

2.3 TNF-o #1%I%] Lenalidomide X 512 B &3t E
L& 4B ROS .\ TNF-o. TGF-B1 &l K 1 i — L Hf
58 X B2 IR 5T TNF-o X F W40 ROS\ TGF-B1 22
[ 520, e AT T TNF-a #1113 7 Lenalidomide
YEN T B, 2 pumol - L™ Lenalidomide f7,
TNF-o W18 32 B H0 ], R TGF-B1 ¥ AN [l #2 B2 (1)
T FE,ROS R3ZH|5E0 . UK 3,

450 T x4l
400 k [] Lenalidomide
10 Gy
350 F Lenalidomide+10 Gy

300 Y
250
200
150
100
50

0

1%
2,

AHOS (Yo HE2H)
7

—

I&,

TGF-p1

ROS TNF-a

T S xR Hegs,*P <0. 015 5 10 Gy Hee,"P <0.01
3 TNF-o fIfil 1 Lenalidomide X 52k HE 44 X . 41
ROS TNF-a \ TGF-B1 521

2.4 X SI& R/ RAW264.7 E IE 20 i
Nox2 BEEF AN S MAHMEL,S Gy, 10 Gy X
SR IR /INEL RAW264. 7 [ IEEZIAE 24 h, Nox2 B i
T WE 4,
3 itig

FHL 5 6 AT L2 3 ROS 1 7= A= Fil DNA 451473,
A8 Ak 20 M 5 105 K B Bl A DNA S5 407 2 38005 4 2

JEE AL TR B AR AR, TNF-o J2 32 ) 48 1k [
T, TGF-B1 JELF b M 7o AWF9E R
L W 40 g A AR Y, %% ROS \TNF-o \ TGF-B1 Z [A] fiY
KR RIT X G FE E AN - RAE - 2744k
ZIP AR R, R X PP BN 27 4k Ak S AR S
WHiE , X STk S BT A 25 BG # it =% |
A5 R FIAR S 57 B 40 i RAW264. 7 5,
K X ST BRSSP RAW264. 7 4T B (5 Gy,
10 Gy) X P2 BRES f5 4 fu s 5% [ iE W ROS 7 if
S5 12 h A3 fm  RAW264. 7 4l L (5 Gy (10
Gy) X Sk B i a3 55 B ig W TNF-o0 78 JR5S
J5 24 h SAE| 55 RAW264. 7 4 I B Yk (5 Gy, 10
Gy) X T2k MG J5 40 i35 57 L3l Wb TGF-B1 7E1if
)5 48 h A F R . M ROS,TNF-o, TGF-B1 j=4:
P14 e WA R[], FRATTHEIN X S 2 BRSPS 5 e 4 i i
KA, B S 77 AR AE , AT S 3R AL A
977 AR B XS4 RS 0T ROS/TNF-o/ TGF-B1
WP, AT LU HED, AT — PR
JHT ROS F1 TNF-o B4 i 57 25 47 4% k. {5 3
mmol + L™ P R NAC J5 , ROS BA & % £ 1
il o [FEF TNF-oo \ TGF-B1 Y [F] F2 B2 09 T %, £
X G4k BT ROS J2& TNF-o, TGF-B1 1y _L¥iF. i
2 pmol - L™" Lenalidomide f5, TNF-o B i 57 5] 417
il , [FI TGF-B1 SAIAN R REEE 1Y T %, ROS K 57 F| 5%
M, 27 X G R TNF-o J& TGF-B1 (19 i
REAERIF T S s SR 175 5 I 4 B 0 T 4% 4 A
PRI 740 TNF-o IL-18 45, DT 51 2 580 PN 5T 1) 7
e, FHLHI AT RE 54 1 Ca* DA PN 5% RO B AT ROS
BURAT XM, 1995 4F Rubin 25 15 U4 H < 410 (8]
TR N PR A T R I T e
RS 1A il £ A AR T B ) BB Al 8 2 4, M il
ZUZ R G, B T 5 4 S 5 Il 2 1y KA B



- 1448 -

2w B E % Anhuwi Medical and Pharmaceutical Journal

2018 Aug,22(8)

YER, 74 ROS!™ . IR, 775k S 4545 ROS A
A AAE , TR GY AT RS2 ARAE 5 ROS Al
TIRATHBIFE X B E S5 ROS (R &4, 4k

RN =R TEPE E AR 18R 2, NADPH 48 fb i &
HUAAR 1 M A Y 2 B DS 22—, Nox2 J& NAD-
PH LRI > — , FEZEAEAWEAN M . N 2 A s
BROME AR i e ik R TR AT I T Nox2 2K
H, B X SIS Nox2 R B2 FFb. 4]
HIAINH, ROS (47 5 Nox2 B UJHE, F—2 3K
PR ST Nox2, B4 ROS A4 il 5 Nox2 H 4%
FHOC, PR A2 1E 75 #4 & Nox2 SiRNA & ¥% E I 41
JHkk -

FATIA Ny X G2 e G 5 05 w3 4t i 484k 3R
HETTB0E 2 5 1 F TNF-o 235, 1T 33 TGF-B1
Feik Tt , U FRATIA A T A0 ) AT X B 240 ffd
SR M S KX e B AR, 2 A ]
RE XS il 2F 4 At A 1, e S8 AR TR0 TE TR 97 i £ 4
TR E I — 2P R TR AT — 2B 5 B H A

B B 0 41 8 Gy B X B 4k MR
RAW264. 7 41 Jfl J5 & BB W 40 jf 7= 2k 7 K&
TNF-o, 5 R ATHY BT B A —Boh: ; o 5% (6] i) & 3
NF-kB p65 ik B Wt , (A% NF-kB T TNF-a 2Z
]3¢ &R HEIT G, NF-kB EFERT25T X
ST R B2 2 P 2E AR Ak, SR S A 5 SR A
T4 STAT3 .25 T iz e, T &t — L5 . A
BF, XS4 B G E  4 BS  W B AR DG R R R 4
S5 it 9 2 L 2B, SR AT E AR R AR
PE— 2 B 240 e R 3h 4 S 56 E

&% 3k
[1] RISCH A, PLASS C. Lung cancer epigenetics and genetics[J].
Int J Cancer, 2008, 123(1) :1-7.
[2] BERMAN AT, RENGAN R. New approaches to radiotherapy as
definitive treatment for inoperable lung cancer[ J]. Semin Thorac

Cardiovasc Surg, 2008, 20(3) :188-197.

[3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

SUN CY, ZHONG W et al. The expression of aquaporins 1 and 5

in rat lung after thoracic irradiation[ J]. J Radiat Res,2014, 55

(4): 683-689.

PRIV, TSI 5 R A LR BT R [T ] R A Ak

2016, 22(2) : 88-92.

B, EAA BON PRS0 R LR R S dE  [T]. R

[E2%2,2016, 29(3) : 167-171.

PR, B R, 55 AT IR 3 4 R LB Tk

[J]. HEPRFEg AR ,2015, 35(8) :637-640.

AR , X R 2, AR, A5 AP N TS S A A 5 AR

DRI T]. AR B2 2 5 B4 2Rk, 2016, 36(4) :312-

315.

SUN M, PAN D, CHEN Y,et al. Coroglaucigenin enhances the

radiosensitivity of human lung cancer cells through Nrf2/ROS

pathway[ J]. Oncotarget, 2017, 8(20) :32807-32820.

ARAMBULA JF, MCCALL R, SIDORAN KJ, et al. Targeting An-

tioxidant Pathways with Ferrocenylated N-Heterocyclic Carbene

Supported Gold( 1) Complexes in A549 Lung Cancer Cells[ J].

Chem Sci,2016,7(2) :1245-1256.

TURCHAN WT, SHAPIRO RH, SEVIGNY GV, et al. Irradiated

human endothelial progenitor cells induce bystander killing in hu-

man non-small cell lung and pancreatic cancer cells[ J]. Int J Ra-

diat Biol ,2016,92(8) :427-33.

REZAEYAN A, HADDADI GH, HOSSEINZADEH M, et al. Ra-

dioprotective effects of hesperidin on oxidative damages and his-

topathological changes induced by X-irradiation in rats heart tissue

[J]. J Med Phys,2016, 41(3) . 18291.

EBTUE, SRV, PR T SR RV B SR (] 2

2FIF5Y,2017,36(5) :279-282.

RUBIN P,JOHNSTON CJ, WILLIAMS JP, et al. A perpetual eas-

cade of cytokines postirriadiation leads to pulmonary fibrosis[ J].

Int J Radial Oncol Biol Phys,1995,33(1) :99-109.

ZHAO W, ROBBINS ME. Inflammation and chronic oxidative

stress in radiation-induced late normal tissue injury: therapeutic

implications[ J ]. Current Medicinal Chemistry, 2009, 16 (2) .

130-143.

KT, 5245 NADPH SUALBEROE HLH R 3R LT ). i

ZjPE SRR AL 2014, 28(1) ¢ 139-142.

ERIEHT, 3t &, VPl X STL IR STXT RAW264. 7 4ijfg TNF-

o Fll NF-kB FEika0s2m [ J] . ik 2424 ,2012, 24(3) . 31-33.
(Wi H #91:2017-05-27 & [a] H 11:2017-07-22)



