5535 55 19 #i ¥ = E E K ¥ ¥ W Vol. 35, No. 19
2013 4£10 H 15 H J Third Mil Med Univ Oct. 15 2013 2037

sl
g . 1000-5404 (2013 ) 19-2037-04 T %

Z MM EEBB/NREASFARSUFR G LA THRIPER

e A B RAER LR (233030 2244 WM B e TR PR 2 R T S TR R E
BEIRRAERE )

(=] HE  REPAFEFRE AW (tea polyphenol , TP) X % H B ( glyphosate, GLY ) 375 /Nl 52 AL SR (sertoli
AL ARG R TS . JiiE RANEURER IR/ B sertoli 1,90 mg/ L GLY 5 5% WAL BRAN AT A sertoli 2 i
BAOTRERL, IAA IR TP (R BE S350 10,20 40 80 mg/L) JEJK 4 NETLL, 75 B ih 1EH B IR S0 it X HE 4 5 45 41200
kSR 24 hoJm BT T WS 2 D A A B0 MO 25 g 5 D Y R (e SR R (MITT) 36 46 00 2 JHO A 075 ¢ 5 LR S il
(lactate dehydrogenase , LDH ) 5 4 i 75 14 s TUNEL A 0 200 i 8 15 00 5 A 000 200 M v i S Ak 49 5 AL T (super oxidase
dimutase , SOD) {ii ¥ .45 BEH K ( glutathione, GSH) J N [ ( malondialdehyde, MDA) it #54  GLY AbFZ1 41l i Bk
AL/ Bt L AR AN AT IS SR AR T X AR (P <0.05) , g X HEZH 1Y) 47. 03% 5 AN I P9 LDH 35 1 I Sk o T X6F 1
MM TR KON (37.0 £4.0) % W = TR HRLL(P <0.05) s 4L SOD 3 1 \GSH 35 4t 55 %) AL AH HU B @ FAG, T
MDA B R TR (P <0.05) . AH551415 GLY AbBRATM LE , 4 5 AS R RE B8 s, JUHOR 54704 4 (TP 80 mg/L)
20 A ROIR L I S e e, A WD SR /0 5 A A7 5 \SOD 3% % K GSH & 5B i & (P < 0. 05, P <0. 01) ; 4 i I 7= 4
# LDH { & MDA 5 5B N FE (P <0.05,P <0.01) o 8518  GLY X/ sertoli 2 g A7 755 200 6 T K 400 o 4 it 1%
BEL, AR AN T SR RE A5 , TP X GLY 1 01X S48 14T — R OB B VR o
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Tea polyphenol protects mouse sertoli cells against oxidative damage and apoptosis
induced by glyphosate

Zhao Wenhongl , Yu Hui' , Zhang ]iangu02 , Jiang Chengmeil (' Department of Nutrition and Food Hygiene, Faculty of Preventive
Medicine, *Department of Anesthetics, First Affiliated Hospital, Bengbu Medical College, Bengbu, Anhui Province, 233030, China)

[ Abstract | Objective  To investigate the protective effect of different doses of tea polyphenol ( TP)
on the mouse sertoli cells against oxidative damage and apoptosis induced by glyphosate ( GLY). Methods
The oxidative damage model of primarily cultured mouse sertoli cells was established through GLY (90 mg/L)
incubation for 24 h. Then the cells were treated with different doses of TP (10, 20, 40 and 80 mg/L).
Meanwhile, the control cells were incubated with normal medium. After incubation for 24 h, the sertoli cells
were observed for the morphological changes by inverted microscopy. Cell viability was evaluated by MTT
assay. Cell cytotoxicity was measured by lactate dehydrogenase ( LDH) test. Cell apoptosis was tested with
TUNEL assay. The activity of super oxidase dismutase (SOD), as well as the levels of glutathione ( GSH) and
malondialdehyde (MDA )were also detected. Results  After the sertoli cells were treated with GLY (90 mg/L),
the cells became smaller, and more cast-off cells and cell debris were found. The cell viability was significantly
lower than that in the normal control (P <0.05), only accounting for 47.03% . The LDH activity and the level
of MDA were significantly higher (P <0.05), and the activity of SOD and the level of GSH were obviously
lower than those of control group. Furthermore, the rate of cell apoptosis was (36.96 +4.0) % , significantly
higher than that of control group (P <0.05). Meanwhile, when sertoli cells were treated with GLY followed by
different doses of TP, the states of cells were improved, especially in those treated by 80 mg/L TP, and there
were less cell debris found. TP inhibited the decrease of cell proliferation, SOD activity and GSH level (P <
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0.05, P<0.01). In addition, TP also inhibited the increase of MDA level and LDH activity (P <0.05, P <

0.01). Conclusion

GLY induces apoptosis, inhibits cell proliferation, and decreases anti-oxidative ability

in mouse sertoli cells. While, TP plays a protective role against these damages.
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FH B ( glyphosate, GLY ) RIF N-JBER HY 56 H 2R,
= HATRIK R R W W — R, b2
PERRE 76 e A S R B PR i o 1 ~
174 Ao 25 EE 6 GLY £ £ o i1 5% B2 R AT 7™ A B
L BTES B M A s W iRk R A GLY bR i B
G IR A B RV R AT ST A B
AL GLY ByAEFH B A BTl , 55 % W, GLY R
T I TP U R G T R T Bl P S T L R R
FHUGLY XN RS2 30 01,580 .1 160 mg/kg
W EE IS K - B R IE SR B R ok R H s, B
P BKE F TE AR, X AR B A1 A VR AE 15 AR AR
M o AT GLY X 304 %2 U7 35 40 4 ( sertoli £
JiiL) B AR T M AW 2. 45 2 B (tea polyphenol
TP) & —F G RI R ARBU AN . A UEHE R, TP il
A B R A AL, R 2 R F Y BT R Y 4 i
BIA R . ARBFFE LN sertoli ZRIVE N
TR G AER SN ST, GLY 553/ B sertoli 41 i 4801k
LA A EE TP Xof 453 473 A5 7 174 248 R A7 05 232 L 44
M55 hr 7N 8 ( malondialdehyde , MDA ) | % it
S (lactate dehydrogenase, LDH) & & , HLEALGE 1 I
YRR T AR AL, RS WESE GLY 78 & A 5256 Xf
sertoli 41 i A= 4 £ B AL, PR TP Xof 45t 1 4
A HA DA VE N ZAE PR, 5838 GLY BUMErEAE5H 7
PEALET A SC RIS , AN GLY A= FH B M E W Bl iR
PEULHIB AR

1 #M8R5FZ*

1.1 ZZX A 55

L.1.1 5] DMEM/ F12 35373 (Invitrogen 2] ) |, i 45 IfiL
H BN EE LY TR AR AR , Fas-L HT 44 (R
A TREARAR) ,GLY (41% S MR KR, & L #2A
A]) s TP( 4 =95% ,WiTLIR U E W H AR A H]) , MTT (Sigma 2+
A]),—2 1 TUNE 37 & (LR 8 = RAEWHE R R ,
LDH SOD MDA GSH 50 & ( me 5 el iU A= ) TR 58T ) o
1.1.2 {{#%  SHELLAB % CO, 3374 (3¢ [ Haris 24 #]) ,
B8 A0 22 BT 986 B ( H A OLYMPUS A\ #] ) , Synergy
2 TIMEHRY (SE [ Biotek 23 w]) , BRI 2.0 L (78 [ Eppendorf
N E]) AN R AL T PR 2 AR A BRA D) BE
WG R G (R RAERHCA IR A H) , DY Y- ALK - H
VKA (AL B A AR ) o

1.2 sEmshih

18 ~20 d EEWAFPHEE/NEL, B E (17 £3) g, W) B LB
SEHHLL I TR S, SR SRR (22 £2) °C, A AR
65% , H OKIEE .
1.3 $%F5%
1.3.1  /NER sertoli A 43 85 5 15 57 S SCER[6 ] 1T
25,45 10 FUNBR CEME ) A AR SE , W 4R 52 3, %8 D-Hanks ¥
VeJE  BTEISEILAR 2 1 mm x 1 mm x T mm HER; 435 0. 25%
IR T 0. 1% i3 W TR 1 % 0. 1% e SRS AL I , A5 4a i,
JiA DMEM/F12 10 mL, £ 200 H 5§ i , B4 I 2 0ol &+
BRI AR, W2 ~ 3 A T EEg .
1.3.2 /DREICCIFAM Fas-L e E0E KM 2R
R T NA 3R 6 FLik 37 °C,5% CO, MR B 2614
iR 4 ho /NOEURE 6 FLAR , K B 75 Jk B AR I BE 140 T 440 Ml 5
B, MG R BAR S RE TR 24 b W 5 B5 90 3, 0 Tris-HCL R
AEFH 3 min, D-Hanks JEVE% 3 U, NG S B4k 25 5%, 20 %
3% 80% B AT S UL AT AT Fas-L e 05578
1.3.3  SCmflaikst BSR4 MR DMEM (15% /N4 o
1,100 U/ml % BE# R ) 37 C W K37, QM B 70% ~
80% fly BER I GLY B ULTE {ff GLY E35 375 iy vk Ji
53524 60,9012 150,180 mg/L, MTT {45l 24 h S [a] ) &
ZHANAEAE 5 2, 45 B 5B 7R 90 meg/L 3 2 25 40 M (4 77 15 R Ny
47% , P LATESE 90 mg/L 3y GLY AbBHA, 76 b &Ltk b 7R A [n]
WHEEZS ZBEN 4 DHSHUA RIS P 1.2.3 4, 3L TP {4k
FE43 5124 10,20 40 .80 mg/L, I35 IE #5557 B 55 2 40 M A
X BR 4
1.3.4  sertoli 4l L T2 25 W 2%
sertoli Al A= K- L KB A 2E .
1.3.5  MTT 4 I 40 ff ££30 5 1 20 MR TR AR B 5 %
10*/mL, T 96 FLKGFRML, 45L 200 L, 5557 24 b, b 55
I, AR AN GLY K TP, 4328 6 41, 435 X I 41 GLY 4b ¥
2 (90 mg/L) J& TP 541 4 NI, KA EMAFA 1.3.3, g4
W3 AL A S AR R 24 he BUL ISR, EAL
JIA PO R el (20 i 0.5 mg/mL)  ARER 557 4 h, B
FEEFRIE LI 100 pL ZH L WA (DMSO) 47K I #% 3))
20 min Z 56 45 i o0 VR, TTEEARAX 570 nm ) 5E 45 L
B E M LT AR AN 16 5 AR R = (K4
B B/ X IRADG B FE(E) x 100%
1.3.6 TUNEL LR SRRy Tt ol #lin & sisk,
PG T LR PBS Wik 1 IR ,4% 2 5 W 8
60 min, PEJ5, N 0. 1% Triton X-100, yKIIRZASIEH 2 min, Pk
V5N 50 WL TUNEL &3, 37 °C G E 60 min, YRI5,
TPV K B R s B R Pk 450 ~ 500 nm, & 45

HH 22 B T LA [ 21
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1 515 ~ 565 nm, B HE WA T WEE, 45K BEHLLE 10
SRR oA . AT R (AL) = CHLIEF P O o 4 A i/ #R
BN A 2050 x 100%
1.3.7 sertoli ZHJifd MDA .23 bt H ik ( glutathione , GSH) & & & 48
AW AL (super oxidase dimutase,SOD) \LDH §5 4 it 46
A K RATIY sertoli 4L, LA 10° ~ 10°/mL 4 i 4422 Fh
BRI BE TR 1 0 U BE A 4 95 B ARSI 80% L5 1.3. 3
JrEMA GLY 5 TP 3R1545 SEUG 2H 400, 24 b J5 , 18 7 4 i i
PARASCRBE R 200 M, B S A WL o R A A A, i) B
SR 2 PR A AT T S R AR A
1.4 %t
K F SPSS 17. 0 SRt i, & IE A MRS, THEFOR A x 5
FOR TR R 7 22500 B g Rl

2 #R

2.1 sertoli 4nffL Fas-L &, % %

Fi g sertoli 412 Fas-L S ALY 2, 658 T WL ] L
sertoli ZH Jifd J5T 11 4H Jf0 F5E 522 AR (5, Fas-L 335 5 PHAE: , L4 i A
90% LA F. WK 1,

.
- ,
B 1 sertoli 4l Fas-L S5 (4 L+ x200)
2.2 TP} GLY 45 A L m e &0 %m
P4 2H 20 M B T B S ORI BT B, X B sertoli
i 5 B2 AR A, 2 S AR O LU R e, 40 A s b 2
WD , W1 o GLY Ab 312 200 i by 300 406 70 /0N | 44t L 5% 1
AR UREES G ik a1 1 0 0 2 R 1 2 e e T 1 O €1
ANTFIRR B ek , JUHOR A HT4H 4 (TP 80 me/L) ZH 41 B 25 W
U E% M S EETE IR, 4 W S0/ (HL 5 % B2 A LAY A X
(E2),

A SFREZE B GLY 4224 ;C. 454040 4 (TP 80 mg/L)
B2 HEBRETWZER GLY 1 TP Xi/)Ng sertoli £ ffl
BAEREWL  (x200)

2.3 TP s} GLY Hih £ H L H e & R 0% m

H1%% 1 A 1,90 mg/L GLY fEHI T/ RSB ALSCRF 40 if 24 h
J& , AT HA SAM S A0 0 AR K AR T R (P <0.05) o 440 jm
A GLY [l AR [ TP TR F% TP ¥R >20 mg/L,
UM 8 T LY AbFRLL(P <0.05) {H 5% HELLAA L,
P E AR (P <0.05) , BiHH GLY 41 B 5 i 2 AR m]
W s SRR B TSP 1 SHEPi 2 AL A3 S
P 4 Z[RTCHBZERINP >0.05) , K6 TP ¥ 538 fin, 210
PRI SR TH e a3, B LS BV A I i

&1 TPt GLY #i{7 sertoli ZARFFE ATHIRIM(n =3, x=5)

215 24 h O EEAH MMAFTE (%) AR TR % )
xit R4 0.793 +0. 030 100. 00 12.9£2.7
GLY 4b¥pZH 0.373 0. 035° 47.03 37.0 £4.0°
Hhhid 1 0.463 0. 057 58.38 35.1+3.73%
bl 2 0.500 +0.0512 63.05 26.4 +2. 6%
Fibudl 3 0.587 +0.0302bcd 74.02 21.2 %1, abed
TP 4 0.602 0. 0452bcd 75.91 20.7 +1,9abed

a:P<0.05,5 3 Babs ;b P<0.05,5 GLY &2 abd;c.P <
0.05, 54544 1 i ;d: P <0.05, 54402 b

2.4 TUNEL A 4a oL 8 = H 5L

TG WSS, T Al R AR T, SRR T4l
FHIR I (B 3) ssertoli ZH R T 1% 50 WL 1, X HEZH 98 T4 a3
/1,90 mg/L GLY Zb¥RZHM )5 , A B 2 15 S 4 M 08 T A/ T, 4
P T HE B B = T X IR (P <0.05) ; &5 45914l h, X4 TP =
20 mg/L B, 240 B H T8 EC I AR T GLY AFR41 (P <0.05) ,
DLW TP XF GLY 75 3/NE sertoli 4 i 5 6 Fr I T4 AS [R) P 114
B ER . FEPT S X R AT B, A0 M 0 U T8 S R A T
IS (P <0.05) , 60 GLY X 4 i T Y 2 i J& A T 30l 1

(A) (B] (C]

A3 BB20;B: GLY 23240 ;C. 45348 (TP 80 mg/L)
B3 TUNEL &8 NARERE TP 3f GLY %S sertoli fAMET R
MEMER  (RAERME x200)

2.5 @i SOD . LDH & MDA .GSH 4% &M T4k

H1% 2 AJ AL, /R sertoli 4L 4R 90 mg/L GLY &b¥i)5, 5
X RAUAHEE , SOD {1 | GSH 75 B B 2 A%, 17 MDA 5 5 Bi] 2.
THE (P <0.01) YW/ BREEAL SRR 4 GLY AR BS , Hipt
SEALRE I FEAIR . LDH 35 14 B i T X R4 (P <0.01) , 15 B
GLY XF/NE, Sertoli i — & %1t o

ANl TP 55T 40 5 GLY AL BEZ (90 mg/L) AH L,
SOD {4 e GSH 5 5 W] T, ifif MDA 5 f2 LDH {& P 0] 2
TRE(P <0.05,P <0.01) , BLH] TP XF GLY 5| iy 4 B 45 F
EEAR (ST
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%2 TPt GLY #R{5 sertoli ZHff SOD ,GSH MDA F LDH
®MA(n=3x%s)

5 SOD(U/mg) GSH(mg/g) MDA(nmol/mg) LDH(U/L)

it HE 41 74.6 £2.1 49.5+0.5 4.9+0.4 545.8 +14.9
GLY /b¥jiZH  38.8 £2.8%  22.8 +0.8? 8.1+0.6" 983.8+17.9°
Hibidl 1 43.8 £1.6P 24.5 +1.2P 7.8+0.5>  964.5£20.2P
FEbidl 2 47.5 £3.5¢ 28.7 £0.7°¢ 6.4+0.3°  827.4£19.9¢
FEPidl 3 55.32.3¢ 32.3 £0.8¢ 5.3+0.6°  685.6+19.8°
b 4 55.9 +1.9¢ 33.7+1.0° 5.2+0.6°  686.5+15.6°

a:P<0.05, 53 b4; b: P <0.05, ¢:P<0.01,5 GLY 422
28 4%

3 i

AHIFFE N A B 5 42 3, sertoli 21 iR ] Fas-L
PEANMIAL 22 e 0 7 1 S5 52 , Fas-L ) Fas J& TR 3R 3E
- e S AR S, ¥ 52 U EE AN, A sertoli
IR E H #e 3k Fas-L, BT DA Fas-L 3K BHPE AT AN
1 sertoli 47! . sertoli £ i 2 52 HL il 20K 4 PN ME —
FEAE RN, FE A RS i R A 5 97 SR R P A5
BVER . AT 5200 sertoli 41 B BE 4 PR 22 05 W) ol Al e
AEFH A R AR R . AR SEIR 2 SR W, /N R sertoli 4
14 90 mg/L GLY £ 24 h J5 , f H BEAH 2 1) 2 Ak 17
W05, 20K SOD 15 7 K GSH 25 it B A T % g
21, 1 MDA & )z LDH 3G PERH B T+, X 5 E N A 5%
GLY 5[ /N B 45 JUF 2% 0 S8 AL Al 7 1 A8 A8 AFK A A 5 A
— 3[R GLY REMH] sertoli 0 g A K A 40 g

P, ARG AN IR ALY 47. 03% , 41 96 145 250
B TRRLL(P <0.05) , B GLY 7E 5 H 5 H A

XIS — R BB

H H FE A0 St A R L2 A0 ) B 5 A B
SN AR AT Y BOrE A S FE R AL, B A
AR T EEAE . AR T | S AR A
TR EENR 22— . ASLREs LW, GLY 1] §3(
sertoli ZHfilg " MDA & & .LDH 35T+ & f SOD j§
S GSH & A, Ul W LT 1k B 77 AR, P RE 2
B AL B e ) BRI A5 R AR T R R 2 —

I sertoli 4 I ) S0 AL 10 A 240 L 0 1 A
PRy Y TR T e 0 F 24, SOD 3% J) )¢ GSH &%
Y R IO AT TR S LAV R B HY SRR BE ), MDA J2
A8 RS R IR BT i A A A T I TR ) 7= 4, He i %
AN A3z ) E Tl i)™ SRR LDH JE ML
PR e v — R B R, — RS A 2 B
B, LT PR 2 1 0, OoF ) BT 400 B A 0 R R R
SCH TR S L R X S AR A A T R R
XA P R GG AR . AR R IR,
TP J&—F R 47 (1) Bt HEIE R A, B8 & M GLY i
SIS sertoli 4 M AN B AN T KA o TP
JERIRZS I rh 7y BSR4l 52 510, 045 30 2P 2k

EY . EER N R RILZE R, 5 TP A
i1 60% ~80% , TP B AN RN ILE R
ZERG P I PR , SO B S rh TR A, R
1B iR B Sh A AR LS E B A B
AL A B E RRE T 35 98% LU |, BLAE— e
Bl P, G S T B S TE AR G, T R 48 P
RE N BERE THEA K C MY £ B ARSLEh TP
REAS A A0 3 ) SOD 3 1 . GSH 27 55 1 W AIK., 410 1%
MDA £ 2 LDH {&PER F1es , Ui TP 4 g —Fh AR
POAALR, RS A I ] B i 5 50 3o 48 Ak S R
MR GLY X 52 AUZH 45040 2 35 5T PR 0 1 £ 2 400
AR B A S R P A T

25 R, A BTSSR %, TP GBI Bk GLY
P50 sertoli 40 M AL I B4, HE— B BFSE 8 R, TP 7]
X 3 A 0 2 F R RE R A R A P T R . M
W TP BOH5 BT GLY A 5 2 1 i 45 PR A3 T SC o ik
3, AR R A SR AL 25 0 5 97 VA 4k 245 5% B2 1Y
S B T LR EAT X B R R P LB A A 1
P25
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