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WE. BM FIIEKZLH (tea polypheonols, TP) XFH HESR (methylmercury, MeHg) T £ BUCHN B2 #4270
SALIOIB PR KU, ik AT R BRI B TR 2 e R R 9%, AR 44F 0.01, 0.1, 1, 2 pmol/L
MeHg 43514 BE 0.5, 1, 3. 6., 12 h, EidMERFFR P AR EEE (lactate dehydrogenase, LDH) 7§ J13K#4T MeHg
A ETEPESIHT 5 AR A2 4 R PR R LA TP 1 pmol/L MeHg %28% 6 h VE -l MeHg Y354, i [R1RE )7 34T TP T
SEFRLAFERE , IR TP AT I A MR EE R 5, 10, 20 J 40 pmol/L TP, 4| WAL 0.5, 1, 3 & 6 h )5, FMAZL
WA | umol/T, MeHg, #4RZ28%55% 6 h 5 E IR LDH Wil , RIFIRLERLERE 5. 10, 20 pmol/L FALEL 3 h /EH
TP TP 2 R A 245 305 TP BUALFLS , F585E T 1 pmol/L MeHg 6 h, W7 #h & can i r= | JE&E M
%% (non-protein sulfhydryl, NPSH) & . JGTEEH (reactive oxygen species, ROS) 7K K& Na*-K*-ATPase il Ca*-
ATPase 15 7], &R  SXIMRALE, AU MeHg FIEM TR, 37T LDH & ) B @i, 52 3050 o2 0 A R4 it
PERRN G R, TP TiAL3S , LDH 3% JJ B WiBEA%, 7€ 10 | 20 wmol/L TP FiAbHHA i EFEIL (P<0.05 3 P<0.01);
1 wmol/T, MeHg FEUH 25 70 T % W 25 F+ /&, NPSH & & & &Ik, ROS /K& 3 F+ 5, Na'-K'-ATPase fll Ca™-
ATPase % )] W EREML, ZRIHEGLI%E L (P<0.01), TP WALFX [ RIEFRITEHEH SN E- RN R, 57
WAHGIEE X (P<0.05 5, P<0.01) , &1 TP X MeHg FrECR BRI & Bt 2oc S i B — & BT Ve .
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Protective effect of tea polyphenols against methylmercury-induced oxidative damage in rat cortical neurons

LIU Wei, XV Zhao-fa, YANG Tian-yao, FENG Shu, DENG Yu, XV Bin

( Department of Environmental Health, School of Public Health, China Medical University, Shenyang 110122, China)

Abstract: Objective To explore the protective effect of tea polyphenols (TP ) against methylmercury ( MeHg) -induced
neuronal oxidative damage in rat cortical neurons. Methods The primary cultured cortical neurons were exposed to 0.01, 0.1,
1, and 2 pmol/L MeHg for 0.5, 1, 3, 6, and 12 h, respectively. According to the leakage situation of LDH in the medium to
judge the cytotoxicity of MeHg, 1 pwmol/L MeHg for 6 h was intended as treatment group. Same method was used for TP pre-
treatment and 5, 10, 20 pwmol/L TP pre-treated for 3 h were intended as TP pre-treatment groups for evaluation the protective
effect of TP on neuronal apoptosis, NPSH content, ROS formation, Na*-K'-ATPase and Ca’*-ATPase activities. Results The
results showed that comparing with control group, the LDH activities increased in a dose-and time-dependent manner in MeHg
exposure groups, while the TP pre-treatment resulted in LDH activity dose-and time-dependently lower, especially in 10 and 20
pmol/L TP pre-treatment for 3 h groups ( P<0. 05 or P<0.01). In addition, the obvious elevations of neuronal apoptosis rates,
of ROS formation, as well as decrease in NPSH content, in activities of Na*-K"-ATPase and Ca**-ATPase ( P<0.01) caused
by 1 pmol/L of MeHg could partially antagonize by TP pre-treatment ( P<0. 05 or P<0.01). Conclusion It is suggested that
TP has the ability to prevent the oxidative damage caused by MeHg in cortical neurons of rat.
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WEE (JEI] Motic A7), FACSCalibur ¥ 240 i1 {%
(3£ BD 2aH]), 722 BT ( RIERE AR
ARAF) o
1.1.2 5f SR (4B =97.0%, 2 Dr. Eh-
renstorfer-Schafers A 5] ), TP (4 =95.0%, K
WA Y R A BR 2y |] ), DMEM. Neurobasal-A .
HBSS, B27, g4 1iE ., BEE AN (3£E Gibeo 2
m), PR T, 2 R A . DCFH-DA (3£ H
Sigma /N]), Annexin V-FITC 2 e U T R a5
(CARRAEYEARBGEI) , HAb 0 2 R 1 5~ 55
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H I B B K 2 S5 B ) o B R Y 3 R )
Wistar KA T H, @9 EERREE R S
e, s R VFATIES . SCXK (i) 2008—0005
WMEMER B SR, HEZZ0W, 7 FHER, Hoomk
(3] Wik, Elthi 24 h Z WY Wistar KB, 25K
JESSYIRE, A 1 ml & 0. 125% 8556 (i) DMEM
T 37 CHEFE 20 min, HALEHE 20% 6 248 1005 Eﬁ
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HlAER 2T B, [z 4lifh, 24 h J5 PRt
W, ZJah3 dm—k, A RzRE, RH
NSE e 4l il fb 22 3 00 A7 % 0, Ho i Y £ BH M 20 g
ik 90% Je kAT S
1.3 i b
1.3.1 Mgt yeds ML B g dE S TR plgon
AEROIR A e A I AT S 1) B SR W A el A

©YLPING

0.01, 0.1, 1 /%2 umol/L MeHg, 433353 0.5, 1
3.6 M 12 h, MERFFW LDH s H 4T MeHg 41 i
BT, ARPESLI AL E 1 pmol/L 2 # 6 h 1

A MeHg Ab PR & K B[R] 517 )5 S2 48 bl 2 . v [A)
FEJTIERERE TP TACERAL, [0 K5 352 W 4330 i A 23k
BEHR S5, 10, 20 M 40 wmol/L TP, 43 #IFiAL3E 0.5,
1, 3&6h)5E, FIMAZLEKE N 1 wmol/L MeHg, 4%
SEREFE 6 h 5 E B R LDH Y il . MR S0 e 4%
PERE 5. 10, 20 wmol/L FilAb¥H 3 h VEN TP Fikb#H 7]
7 SRR T AR AR AR I E |
1.3.2 DGR LDH I, 0 FL AR 48 br DU e 43
41 4N s 24, Sy R RRA 1 pmol/L. MeHg
2. 5 wmol/L TP +1 pmol/L. MeHg #1, 10 pmol/L
TP+1 pmol/L MeHg #H . 20 pmol/L TP +1 wmol/L
MeHg 41, TP #i4b®H 3 h, ¥ MeHg 6 h J5 it 175250
3T
1.4 EFER
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SEEEE D es FRox ., SR SPSS 17. 0 3R AF A
=B (one-way ANOVA) AT R 2700 B 3%
PGS, PR FL i LSD-r K 56:, LL P<0.05 h 2
SAGIHEL,
2 #R
2.1 A[EF & MeHg XJ #4705 37 W LDH i J7 (1)

Fﬁ% MeHg AL BEF & (0 ~2 wmol/L) K A []
(0.5~12 h) By, Z0AIEE 359 LDH 15 J1 AW 7t
ey, FEE B E A R RN R R, ST RRAL
AHH, MeHg AP 0.5 h, 2 wmol/L MeHg ZH #1128 5015
FRW LDH 7% I TR (P<0.05) ; MeHg ZLPE 1 h,
1. 2 wmol/L MeHg 440 A% 5 LDH 1% /1 & TH
(P<0.01); MeHg #b#f 3 h, 0.1 wmol/L MeHg ZH4H
Mi¥% F= W LDH & TR A& (P<0.05), 1
pmol/L MeHg 241 LDH i /1 2 & 7+ & (P<0.01);
MeHg 4bH 6 h A1 12 h, [ 0.01 wmol/L MeHg ZH4h,
% MeHg AbPRLI AN G 72 LDH 16 ¥ TR (P
<0.01), W1,
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F1 AR RFEF G MeHg AbHXT 285035 37 LDH 15 A5 (xts) %R 1
251 n 0.5h 1h 3h 6h 12 h
Xt FE 20 10 100.00+14. 37 100. 00+ 14. 75 100. 00+13. 67 100. 00+13.20* * 100. 00+20. 65" *
0.01 wmol/L MeHg 2H 10 106.82+15.53 110. 95+22. 62 123.01+34. 74 125.92+26. 53 127.57+42.93 % *
0.1 wmol/L MeHg £ 10 118.50+19.17 121.90£19. 13 143.55+29.29 * 199. 43+36. 81" * 239.41+36.92%*
1 pmol/L MeHg 21 10 123.37+21.13 169. 08+21.01 " * 247.08+36.75%*  401.51+70.52* * 468.49+58.19" *
2 pmol/L MeHg 21 10 143.81+21.55°* 192. 67+29.66 % * 272.55+40.34* *  478.09+43.77" * 516.35+69. 88 " *

. HRPERA A, + P<0.05, * % P<0.01,

2.2 R[5 TP FiAh 3 ;#2805 55 LDH 3% /1
f14) 5 M)

51 pmol/L MeHg ZHAHLL, %57 TP Ti4b¥E 1 h
Jii, 40 wmol/L TP TALHLZH #h 22 T 5 ## W LDH 7% 71
FREMEM (P<0.01); 45T TP HiALEE 3 h J5, 10
pmol/ L TP FHALFE 2 4 fifL 5 7% LDH 1% J1 B . F [%

(P<0.05), 20, 40 wmol/L TP ikt FH£H 535 LDH
¥ RERER (P<0.01); 457 TP WikbPE 6 h )5,
10, 20, 40 pmol/L TP il &b FHZH 4 ifg 335 72 LDH i
TR ERL (P<0.01), 7E TP fikb¥E 3 h 56 h J5,
20, 40 pmol/L TP T5i kb F £H 2 18] /) #f 28 50 K5 37 Wi
LDH 3G JIAR WA 25 5%, WL 2,

Rz 2 RIEIATE] SAFE TP AL 2 0 72 LDH 35 HI 520 (xs) % %ol 1R
215 n 0.5h 1h 3h 6h

pogisEil 10 100. 00+22. 67 100. 00+11. 91 100. 00+22. 33 100. 00+15. 68

1 pmol/L MeHg 41 10 415.96+62.52* % 410.02+49.26* * 406. 55+63.20" * 413.19+44.00" *
5 pmol/L TP+1pumol/L. MeHg H 10 403.21£53.03 387.42+35.29 381.66+31. 81 380. 19+49. 65

10 wmol/L TP+1 pmol/L MeHg 4 10 390. 83+32. 95 369.95+57. 85 340. 38+30. 04* 318. 57+60. 09*
20 pmol/L TP+1 wmol/L MeHg 41 10 384.90+52. 12 356.20+53. 09 290. 21+38. 38* 282. 38+50. 25
40 pmol/L TP+1 pmol/L MeHg H 10 369. 38+47. 06 320. 89+41. 32% 279. 60+54. 82 261.79+32. 58

. SXAEA LA, * = P<0.01; 5 1 pmol/L MeHg 4 FL4:, #P<0.05, ##P<0.01,

2.3 HSAZITAET R . NPSH &8 & ROS /K
S5XTREAMLE, 1 wmol/L MeHg H# & T T-%
BFEILE (P<0.01), NPSH & W ZF MR (P<
0.01), ROS/KFVRBETtE (P<0.01), BEH TP
AR PR B A, LT TR B ET AR, NPSH &
HZEWITHE, ROS KB EIREAL, I 28 7 541
MXZ, 5 1 pmol/L MeHg 4H %, 10 wmol/L TP
AL PR P 22 C IR TR B R AR (P<0.05), NPSH
SR BIE (P<0.05), ROS KB B (P<
0.05); 20 wmol/L TP FALHRLH #f 28 JCIH 722K i) & %
fii (P<0.01), NPSH & & ETJH& (P<0.01),
ROS 7KV EFL (P<0.01), W33,
F3 KAMAITHMIMTR | NPSH & & ROS K- (xs)

- JT® NPSH % i ROS K
(%) [pmol/(L-100mgpro)]  (EHZOLHE)
R 6 7.25:2.43 2.72:0.33 103.78+18.73
1 umol/L MeHg 6 30.41£5.37% % 1.52:0.8%* 341,70£37.66 *
5 umol/LTP+1 pmol/L MeHg 6 35.0824.76 1.7720.35 34, 62:48.25
10 pmol/L TP+1 pmol/L MeHg 41 6 31.6524.21% 1.89:0.25" 280.75:29.27%
20 pmol/L TP+1 wmol/L MeHg 41 6 29,425, 15%% 2.1620.37% 212, 88244, 60

T SR, + % P<0.01; 51 wmol/L MeHg ZHILEE, #P<0.05, #4P<0.01,

2.4 BHMZIC Na*-K -ATPase 1 Ca** -ATPase 1 7
S5XRA AL, 1 wmol/L MeHg ZH #1229 Na®-

K*-ATPase I Ca®-ATPase I 77 3 & & FE % (P <

0.01), BHZE TP TALHF & AYIE M, L0 Na'-K' -
ATPase Fll Ca®*-ATPase & HiZ W& , IR —E
RO 2N R R, 5 1 wmol/L MeHg 4 He %%, 10,
20 pmol/L TP Tl &b ¥ 41 #f 248 5C Na'-K'-ATPase Fl
Ca®-ATPase 1% JJ B i F+ & (P<0.05 3 P<0.01),

W4,
R4 BHMEIC Na'-K -ATPase Fl Ca® -ATPase BTE 1 (x+s)
i . Na*-K*-ATPase Ca?*-ATPase
[pmol/(h - mgpro) ] [pmol/(h - mg pro) |
XA 6 7.45£0.92 2.96£0. 62
1 pmol/L MeHg 41 6 4.0320.88 " * 1.71£0.38 * *
5 umol/L TP+1 umol/L MeHg 41~ 6 4,2240.59 1.79:0. 44
10 wmol/L TP+1 wmol/L MeHg 6 5.39+0. 6% 2.36+0. 59%
20 pmol/L TP+1 pmol/L MeHg L 6 5.92¢1.25% 2.62:0.41%

T GXEAE, + o« P<0.01; 5 1 wmol/L MeHg 4 [L#2, #P<0.05, ##P
<0.01,

3 it

ARBFFEL RN, MeHg BA 1 i 22 20 M 25 1
FAETG R VR . Bifi%s MeHg Ab B 0] 2t 1 sk ] fr) 335
I, BRI LDH U B O 5 70 R0 R4
HVERIZON KR, 4 MeHg ZLBE 12 h )5, 0.1, 1, 2
wmol/L MeHg 0 #1250 LDH 3% ¥ B E T, 161,
2 wmol/L MeHg H 2B LRI, #2785 MeHg 7]
REFL 5 Bk 22 e I 2ok i, T 51 & #E 1R T,
1 pwmol/LH] BE /% MeHg T BUM 28 70 B 14 1) fUR R i



- 418 - RETESZE 2016 4F 12 A %5 29 %55 6 i

Chinese J Ind Med Dec 2016, Vol. 29 No. 6

Ftt, FRAIEESE 1 wmol/L Z&55 6 h VEN MeHg AbFEAY
FTEAIBF ], BEAT S SLHR BRI 7B, RSN [R5
TP FALFEXS I )i MeHg 5 PEVE A3 45 1

ML TR — R EE A . A &R AR
PERETS, RHUARR—F [ IS AR,
MeHg W0 1 pmol/LAEF 6 h J&, REGEAM 1A S 5
TR ICIAENS , AT RER MeHg 15 A 24N T
FNF R A IR SEIL [RE I 45 2R . i kiE TP T1
PRV TR, P TT TR T R B, MeHg Yt
BT, figeoor NPSH (197 & B F#IK, ROS W& &
WETE, UL MeHg REf% ™4 KR A B, JFH
s SHmAEMPUA T, BTSRRI
LA TP FilAb B, NPSH % i W2 FHm, ROS &t
MR, JFREIRRE-ANCR, XAfeS TP KM
PLEALIIfEM G, — T TP HIEHER ROS, FEIET
MeHg TSR e 8 e fiti; 55 —J5 i, ROS &
TR, TR - R WAL, EEMER
ROS B A6 MM B iR, Bl NPSH & By aiiR
Yo, H4m NPSH i & &, DAk 55 #4850 1) A Ak
E LY TR

AR, 1 wmol/L MeHg £H M1 £ 90 Na™-K*-
ATPasefll Ca* -ATPase 1 /] ¥ i F L, X T
MeHg 724 [ 5L, 046 T 2 PRI 4% LR, T
FECATP S HZBH; R, MeHg AYZEFHFEME S04
JCAMRAR - SR 45 SRR I S P RAIG, 8%
PR i RAE I ATP [ R340 52 214000, 20
pmol/L TP i &k P4 #f1 25 5 Na'-K*-ATPase Fl Ca®-
ATPase I /) ¥ 0 EF 5, ATREZE TP 3R B SR
YEFBEAR T MeHg & 8 97 5 300 #4890 = 7K F- 19
ROS, #hibish&cEbfits, m ROS /K1 1Y R AR s
55 7 XU A%, RIS T R R T I B
8 ATP B3], i3 Na™-K*-ATPase £l Ca* -ATPase

HIThBES RN M, T TP X} MeHg I 8 2 VB

PP I B BB A A Tt — 2D 05T
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