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JoRE 72 M (Nunc), 96 FLANAEREE FEM (Nest), HLHVE
KA (HBERITHM D, CCK-8 (EHK),
Model680 HEbr{X (Bio-Rad), BrdU i % (merk),
Fa g/ B, Ki67 Hid (Abcam), LT S 5¢ 6 —Hi (i
T4, Y H B T8 (Leica), ELISA il &
(Bio-Swamp), = [H Bection Dickinson 2 & i X 4H g
{X(BD FACSAria), Y& M%i(Olympus), & 2k
W= O L(Zentrifugen), BIF TAES (FRME4L
P F/NCIDR

1.2 TM4 pEIEFRER

TM4 20 e 585 DY 22 125 K 2% B A B 2 2800 =
KIS A B . AT 37 °C. 5% CO, 46+
RF%, BEIRWCN DMEM/FI2 1:1 (8 10%5 4 L -
100 pgmL™" HFHZK. 100 pgmL ' HEHEE. 2.50
mmol L™ B% Mi& 1 15 mmol- L™ HEPES), 4#2d
P — R 244035 o 80%—90%IF, F g i 1k
fEAR

1.3 SR HInERAS

IR 2 55 (sXc-1950 MHz) W [ Fi -+ 1T IS A,
FEASE 4 5. — ANPGRS R AER, — T
MIThRE AR AR, — B s PRIBOK 253 R0 5 A4 T
I T . BN RIS IO 6 MBS R (B
1% 35mm), — NSRS, F T4
WG A—MNESEAT AR, HT AR
e o I8 I v B LB AL B R A A R A
St B S AR GEREAT IR (0-4.0 Wokg )
SE R4 SRR % RS, 1950 MHz SR Fa e
B, BAMERRE T, kT (37+£0.1) C. 5%
CO, MRET A o f E 2F R B 4 R 43 B 22 3 il 7
0.1 CTLEAW,

1.4 iREBIERF

¥ TM4 40 %R 1.5%10° AS-mL™ 4 &
W, R 35 mm B5 7R, REMLEEAP 3 mL. 4000
BEME 24 h, TEHUHEERIRL B ILEENL Y N 2
H, HHETEEEENHEANNE R — AR
A GSM 55, HTMER; 55— MNhEATE
GSM {55, HTERER. mES40N: GSM-Talk
55, 1950 MHz &S, HRIcE N 3 Wkg's
FRHRET A 5 d.

1.5 CCK-8 #&MZmpasaiEn

TM4 ZifAR RS H S, AH 0.25%REFH i
S VR, BS00(800 rmin ', 5 min), WCEELHN
DUE, HE 10%I05E ) DMEM/F12 1:1 B3R E
B, iR MBS AT A A, KA s
WS 1x10* A mL™ . ABBARMEL 100 uL ke
JE iR miEm E o6 LR b, 4l 8 NEAL,
SRR 5 B 96 FLAR, Akl gn iR RS 1-5d
FIEFE T . KM S 96 FLAIE T 37 C. 5%
CO, WEfeTh, TH:3% 24 h 5, HL—3 96 FLIR,
FLIIA 10 uL CCK-8 ¥, fKi#Z ¥ 10 min, 37 C
W E 4h 5, EREFRAC L, EEE 450 nm K, WE
AU (OD E). Jim 4 d ikt e,
RAE, WETERSE 1d. iHEA54 OD 1, HA
P I T B

1.6 BrdU ;N 4AAEIE5EE R

218 BrdU 7 & v b T3 . AR¥E CCK-8
K gk B, BRI 1d A3 d 40 R IR 4L An
FEIR AL HE— DA I 240 f e B S 3G A L, 7E4R
TEJE 1d, S4B, 0.25%FREFH 1 A 540 i
B, 250800 r'min ', 5 min), WCELNMIYTE, H
2 10%IM35 1 DMEM/F12 1:1 355500 E £, H
O PR S HEAT A BT A, K A R R R R
1x10°A~-mL ™, 4R 100 uL T 96 FLARH,
Mk 3 ARSI, 1 AT AR AN AL,
2 XTI FL R I 100 uL 5572 CRINgHi &30,
5L RN 100 uL 402 0 BrdU Aricd#).
FERFRE AL 20 L BrdU AR A2 - 724
FIRE 2-24 he ZBRILFTHEY: ¥ 96 FLBIE
I AR TR R TR R 25 o ZE AL D 200 pL [ 2
W FETIET 30 min. ERILFAEN: K 96
FUBREE], 7E4CTD BTSRRI R % . SRIE IR
BT 4 CHKMT 1 HIUER BB 100x4T BrdU
PUAFRE 100 £, 7ERFFL AN 100 oL B f5 BV
FiRNEE 1 he ERALHIMN IxBEFNSE 3 K.
AT R RBRTRI . ERLIN 100 pL JLHIF
B, FIETIRE 30 mine PeAIERT. 7EFTA AL
I dHL0, 44 96 FLAREE], 7E4CT Fdndiders
FRRER 25 o AERRFLAIN 100 pL JRYIER, IR
A 15 mine fERFLHIN 100 uL 103, IOFEI T
[F AT o FH 43 656 BETHE XK 450-540 nm
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(8% 450-595 nm) il &AL IEE (OD1E).
20 OD fH=FF 5 FLIMFEY) OD {H-2 4L OD {H—
T 51L OD 1i.

17 SRR MAEEERSIRIEER

IR K A PR R T 12 FLAR N I B2 3 A
b, BERhE N 800 ANf/AL, TEFRIEEEE 3 d, Uk
I LB A0 IR 20N 50%—60%, 22 58 S =5 i
[l 30 min; PBS ¥ 3 W&, HHK 5 min; 0.15%
TritonX-100 ZJ53% ¢ 10-15 min; PBS 3% 3 X,
K5 min 5 5%l 2E M35 =R B 15-20 min; PBS
B3k, X Smin 5 Ii—¥0: APi/DR Kie7 (H
PBS #ikt Ki67, FikeLtA 1:500, JONIRIE TSI+
4 CHEE IR B RS L 2 iR 2 IR 0.5 h, PBS
e 3k, B Sming W, BOLEMETE i
i =E4i % 488 (H PBS Ml —dt, LN 1:500)
1 h; PBS ¥ 3 W, &K S min; FiREEAF i
H DAPI(FH PBS it DAPI, #ik&Lt v 1:20) 5 min;
PBS ¥ 2 ¥k, FHK 5 min; EROGE R T W EA
EEE AN

1.8 ELISA #&l TM4 Rpa 4y ih B FRIEE R

FRIRAE T, WO 15 d 4 b3, A T™M4
YH4RIE S 1-5 d 20 SCF (5 GDNF) MKk EE .
PE SRR e/ 6 R, RIRGRLTF 51,
JEAE BN I NARAE SRR 100 uL, SR JEHL
JEIHR FEFRAE 100 pL NN — H B 4w i 5 1 i,
FEIRE; BAEZARE R EL 100 uL I ZE S0l
H, FAMRAT: B IZIAE L 100 uL A =R
REH, RMRE; HEIZRE 100 L A
PRRE , RS FEZRE I 100 pL
N HRRE T, 78RS R ZRE P EL
100 puL, FFfe. HANFEERN 0 ShadEi. Mk
J& & BT Sy B 24004 12004 600, 300 150 Al
0 pgrmL™" . TEREFR LRI b BehRiE S AL, R
ANFR BEARE S S0 L CRENRFEM 2 NR AL .
FE: A HlE AL CBAXHBAAINEE S BEbr iR
) S A EFRIC 4T SCE (B{ GDNF) Hiifk, H4
A EAEARED « AFIRE AL o TEREAR BB AR A5
FERALF e InRES, 40 pL, REEINAEYEFRCH
Pt SCF (=% GDNF) Hifk 10 pL. Jnke: KeEES
F B AL S, REA L FLEE, R RINES]
BE: FEBRE RS E 37 CIRA 30 min, F:

¥ 30 FRIRAE VAT FH Z518/K 30 R lE & . ok
e NI, IR, BT, AL
Ve, #E 30s EA, WkEE SR, T
Il BEALIABEAR RG] 50 pL, FESLERSN. iR
H: BIEFEAT. Pk #BAERDT. B &fLJ
NEAF AS0 uL, FHIMAEET B S0 uL, REE
IRA], 37 CHEEEA 15 min. &1k &FLn& Ik
W50 pL, bR (R TR G, JIE:
LA EFLIEE, 7E 450 nm JKAL, K &AL
PGB (OD ). WlERIAEMZ LS 15 min
PAPHEAT o ARFE AR T 2% 07 PR T TM4 4H i CRE
fL) 73 SCF (B GDNF) HIKE .

19  HirESH

SEIS KK SPSS17.0 A /04T, FEAf IR
M Xts £ox, PIARFEARIELLBCR FMOIAEAR t
KB, p<0.05 5 p<0.01 WA AZERA G235 L.

2 ZER

2.1 CCK-8 1l GSM-Talk (55445488 5d Xt
TM4 40 AETE5E R 200
SRR AL, GSM-Talk 135 %445 41
M5d)E, TM4 GRS 2-5 d 52 2B B
s, BRI 1,

15

Sham

OD-450nm
*
*

Time after RF exposure / d

Bl 1 ARMEJE A FE ) TM4 4 s 5 i
**, p<0.01, S{EfEIEALAA L
Fig.1 TM4 cell proliferation at different time points after
radiation(**, p<0.01, vs. control group)

2.2 BrdU #&1 GSM-Talk {5S%454888 5 d %t
TM4 ¢RREETE RS20
BrdU #illgs B L8], TM4 4iffiEs: & T

GSM-Talk {55 5d J&, A2 26, wRE
3 d WALLLEAR Gk 2% 5(p<0.05), WK 2.
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20 ¢

OD-450nm
5
T

1 e 1
1 3
Time after RF exposure / d

*, p<0.05, SRERMEAMEL
2 FRIREE 1 RAIE 3 K TM4 4 B4 FE 5 0
Fig.2 TM4 cell proliferation at 1 d and 3 d after radiation
23  GSM-Talk {ESELHEM 5 d ¥ TM4 ZBAE
JEFR S Ki67 FRIARIR M

SRR IRUR 2R 3 d, SR OLE RiEoR, R
TM4 0BG G bR S Ki6T KB R85,
LI 3 AE 4.

DAPI Ki67

sham sham

RF RF

B3 RIS 3 d TMA LI Ki6T S 7S Yt s 1 (x200)
Fig.3 Ki67 immunofluorescence staining results at 3 d after
TM4 cell radiation (x200)

2500 —~ Sham
wa'e  RF
Z 2000 |-
2
o
E
5 1500 |-
]
g
1
£ 1000
=3
&
500
0 1

Groups

B4 SEEJEE 3 K TM4 41 Ki67 5o 4t R
Fig.4 Ki67 fluorescence intensity results at 3 d after TM4 cell
radiation

24 GSM-Talk (E5%4&4ER 5d [F TM4 4lka
EHPHEEFKEZL

TM4 445 2-5 d, 4 L& SCF K E
A TR R AL, B Gl 22 57(p<0.05), Bl G
% 1dAIEE 3d, fRIR 440 M EI5 H GDNF I3 FE B
T T RERA, H90 %% 5(p<0.05), WE 5

A 6, EINZFAE TSRS TR0 TM4 4
M) I DI RE
100
=
5 % =
ig 2 ﬁ
g 4 2=
5 2 : ﬁ
g 3=
0 A=

Time after RF exposure / d

* 0<0.05, SEGERAML
5 @S ANIEIS 8] T™M4 40 Ei& T SCF ik AR fk
Fig.5 The concentration of SCF in TM4 cell supernatant at
different time points after radiation

50 T
T 24 Sham
g
& 40 T
&

5

S 30 1
Pl

(=]

2 [
g 20 1
<

oy

Q

s 10t
@]

0

Time after RF exposure / d

*, p<0.05, 5B LA LE
El 6 4&M)5AF A TM4 4 B35+ GDNF #EAR L,
Fig.6 The concentration of GDNF in TM4 cell supernatant at
different time points after radiation

3 Wit

AL R ARG LSRR, R A
W LA R, SCRRAMERS T R A
RIFEBBEM . i, — @ S50 AE
S RENE R S NS R M (Y B T AN AR M 5 M S .
e 55 S U2 fA A 97 (0 52 LSRR R 5 T o
R4 04 30 A1 100 mW-om 2 B0 45 56 vh %
Smin, S5REIR, FEIEE SCRRAN A K H B,
KN GO-G1 {Hgn s &g hn, G2-M M1'S B4
MR/, FTABET AN, 4P Ca®
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BN, AEF NG Ca® IR B N2 e 1% 9
ST ML 2 — o S B IBDGER AN R
5 P A R X R % 5 AL, S A A A 0 280 ) S [
FaIEAREE 21 Sertoli ABIZ 7% 6x10* Vem ™ [y
ik #h (Electromagnetic pulse, EMP), -3 T4 %5 fif
100 mW-em ) S-I% B D24 (S-band high
power microwave, S-HPM)FH X-i B =1 D 2k 45
% ( X-band high power microwave, X-HPM), &55 %
N, 3 PP BL AR ST, Sertoli ZH X I AV T
AIARTEARIG NN AHMARHNE VEREAC,  H ik B
() EMP 2 Sertoli 4 i ()45 4% fe B 4 o FRATTIR 5256
£ IR, 1950 MHz GSM-Talk 15 5 & 4548 I TM4
MHL 5dJE, TMA UG GE 2 2] 5 40, CCK-8.
BrdU M Ki67 45 el 45 RIJUESE 11X — L
R, RGBS FERIELS R b, &
B EE I T S 50 52 A SR S H s
i . Serkan Celik 25! M i Wistar-Kyoto K B2 7%
F SAR N 1.58 W-kg ' (IFHUES T 3 MNAJGE, &
SRR T WSS U, RINAR IR 2 R
SCRF2 B A 7S A v P FE S R T B A SR
EAREAAAE, TR TR S AT e 5 16 SR 2 1 Ak
ZERI A . S AP 5 2 B = RO [ I B R
i SR B AR 77 1 KBRS AL SR 4 L S R
W% HAsm At s E EORZRR K.
1, PRI TK . AR AT AT 7t 2% W1 12450 MHZz
RIS BALB/c /MNREMNSG, SHAFEHM
HR DAy o 32 R BE A D8R, SRR R A AR
FRIAZBAEZNE, BT B8N, a5
4R, HESALAREEMY, BB RS
WZEASY, Get N

WETER B, SRR S o 0T 52 hU SRR A ) 3 5
ML s s masl, v FEAM (RS AL
SCRFANMLD 43 ThBE AR S, S R A R
AR MR AL AR, RS RAESET, X
FRAB W] 43w 2 PR A DR, ROk S 3R
SRR A, K BRI oy 2 UL K BTG 14 i
L e Rl e E AL ISR SN el
GDNF. SCF X c-kit BCfA, JE KM A KR T
(MGF). 7%, SCF REMEATIE N BURE 540 i o
T A BTG A, i H T % S/ R AL-A4 RO
JE 2 0 F 39 B RN 430 2. GDNF & Ak A4 KR 1B
R — MHR R . BEIME SHSZEEEY)
AR IR NG Ret 221K GDNF FE32Kal.

PEARIE, GDNF Al {Eif R AR R4 (R 6k
JET40M) RIsE >, ASeat,  FRATx A g
Ja SRR _EE ) SCE Al GDNF /K F#ET 146
W, g5REIR, 1950 MHz GSM-Talk {5 5 & 448 17
S5dJERIS 2d % 5d, g0 i SCF K i &
PR, fEIEJS2E 1 d FI%8 3 d, 40M B9 GDNF
WRFE 51N o BRARTT Ha RASR ST 51 S Sertoli 4T 7
AN, SEFEAN 73 DR AR A, FREAR TS Sertoli
S 0 PRI 0 2 R R AR PR A T R RS I 2 BT TR
I, Sertoli 42y St £ IS IR, 4HMER T IL6
ik . Wu 200 22 50 S R A B AT SO 4
G, RO T: MIgRSERE T -0 TNF-a)-
21 ff A 22 -1B(AL-1B) AT 1 40 ff A 2 -6(IL-6) 3 i,
X8 E R S R T RE S 5 S AR B AR P T A AR
FE A AR 1 g B L S8 A o 3 HED , S AR R S SCF
T GDNF 3 ¥ 1 20 i PR - 7K P 14D 50738 o 5 ks 7 11
E R A R AR R o

B HAT, T A S0 52 AL SRR 43k
[KF- GDNF. SCF KA 52 MmAE 78 i A WLikiE, X
For 28 3 — e O T L B HE S 0] 52 R SCRFAR B o W D B
SCMA T 98 5CHR . Mauduit 25468, BAEHENE /)N
BRI X 2(4 Gy)BBST 72 h J&, SRR SCF #Y
FIE AR W B3 . Albuquerque ZEPOLKE R AR I
/NG 6 Gy y PCo BHERIRET, K PR IR 5 SR
B, 45K S SCF F1 GDNF FRE /1A 38 .
PEoR, AN [E)E 5T 1 A0 B DR 0 52 R SRR P 43 A T
RERIS A7 /e 22 5% . TR R W] B 5 -0 70 AL
4 2 1A FE (0 S A SR B RIS, S 2% R S
L/ ENEEE SN

AR EARIE T 1950 MHz GSM-Talk 155
X} 5 FUSCREAR BG5S 4 wih Th RE I sE A, 25 AR,
1950 MHz GSM-Talk {5 ‘51445 ] 5 d A 0] TM4
S R B B R R A A Th BE . 52 AL S R B X
FIEWRAERE R REZEER, SHFENEE L
SRR A IR 80N T BERE A TR KA, AR
FEFAIIRE R o AT FUN IERA VAL T LS A 5
of A B fe RV B2 B TLAE B4 44t T B A S8 Ak
P o DR TS AR S 50 SR A0 B 5 % 4 WA T R T
G )1 1| PR S 5% s 2 1
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Effects of 1950 MHz GSM-Talk signal on sertoli cells proliferation and secretion
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ABSTRACT The aim is to investigate the effects of 1950 MHz radiofrequency radiation (GSM-Talk Signal) on
mouse sertoli cells proliferation and secretion. The adherent TM4 cells were cultured in DMEM/F12 1:1 containing
10% FBS. Exponentially growing cells were digested to cell suspension of 1.5 x 10° cells'mL " and then cultured in
35 mm petri dishes with 3 mL for each dish, 12 dishes in total. After incubation for 24 h, medium was changed and
the dishes were randomly divided into sham-exposure group and exposure group (GSM-Talk signal, 1950 MHz
continuous wave, the specific absorption rate was 3 W-kg ') with 6 dishes for each group. The dishes were placed in
exposure waveguide chamber and sham-exposure waveguide chamber. After exposure for 5 d, the proliferation of
cells was evaluated by CCK-8 and BrdU methods. The expression of cell proliferation marker Ki67 was measured
through immunofluorescence staining. The levels of mouse stem cell factor (SCF) and mouse glial cell line-derived
neurotrophic factor (GDNF) in cell supernatants were detected by ELISA assay. The results showed that compared
with sham-exposure group, the proliferation of TM4 cells in exposure group significantly decreased(p<0.05), and the
Ki67 level also tended to be reduced; the level of SCF in cell supernatants was lower (p<0.05) while the level of
GDNF was higher than that of sham-exposure group (p<0.05). The results suggest that the GSM-Talk signal exposure
for 5 d could affect the proliferation and secretion of TM4 cells.

KEYWORDS GSM-Talk signal, Continuous radiation, Sertoli cells, Proliferation, Stem cell factor (SCF), Glial cell
line-derived neurotrophic factor (GDNF)

CLC TL71

060202-7

stem cells in vitro [J]. Chinese Journal of Urology, 2010,

International Journal of Radiation Oncology, Biology,

Spermatogonial behavior in rats during radiation-induced



