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Protective effect of epigallocatechin-3-gallate on apoptosis
of rat cerebellar granule neurons induced by acrylamide

LIU Chunfang', JIANG Chengmei’, ZHOU Lihua’

(1. First Affiliated Hospital of Bengbu Medical College, Bengbu Anhui 233004;
2. Department of Preventive Medicine, Bengbu Medical College, Bengbu Anhui 233030, China)

ABSTRACT Objective: To investigate the protective effect of epigallocatechin-3 -gallate (EGCG) on apoptosis
of cerebellar granule neurons (CGNs) induced by acrylamide (ACR).
Methods: CGNs were cultured with the addition of S mmol/L ACR for 24 hours to set up a
cell injury model. Prior to ACR treatment, CGNs were treated with different concentrations
of EGCG (0, S, 10, 25, 50, 100 pmol/L) for 48 hours. Neuronal viability was measured with
metylthiazdyltetrazolium (MTT). The activity of SOD and the content of MDA were assayed.
Hoechst33342 staining was employed to observe morphological changes of the cell nucleus.
Reverse transcription-polymerase chain reaction (RT-PCR) was used to measure expression of bcl-
2 mRNA and bax mRNA.
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Results: At the concentrations of 10, 25 or 50 ymol/L, EGCG played a protective role against ACR-
induced CGN injury. Compared with ACR injured group (no EGCG), EGCG improved the cell
viability, enhanced SOD activity, decreased the level of MDA as well as the cell apoptosis ratio (P<0.05).

Bcl-2 mRNA expression was increased and bax mRNA expression was reduced (P<0.05). 25 pmol/L
EGCG had the largest effect. However, 100 ymol/L EGCG did not have a significantly protective effect.

Conclusion: EGCG at appropriate concentration has protective effect against the CGNs on

apoptosis induced by ACR.
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A 985 T e (acrylamide , ACR) )z Al
FHEA DL TR, 2B IREE 75 34 . ACR
Xof 3 T R 3 A R T B ACR 15 B Y K il
WAR, H 2002 4F 2 H LR, Bl2E R A — Sl fE
AR RS B A S K ACR, B oK b A
Vrie RBRE: (BN EEH <1 pg) 19 500 1%, X—K&
WHIE T WHO i B G, M4 RS2 ACR 7§
YR S5 A5, ACR 0 DL i 480 Ak 1 380 A K
FI b 01 HRe S i A AL G v, SR T,
SR g U Sk A R iR R E L
HNEWE TIRME (epigallocatechin-3-gallate, EGCG)
R W i EE R A PSRy, SR BT A
HOHEEBRA, BABUE. SilT. Ry pia
o6 PSR, (AR B (AP ACR B S
2 LA 4 S AT RRAIL iR B /D, A5 ST
ACR 5/ Uk 2596 (CGNs) T2 ARY, #R9)
EGCG %tF ACR i CGNs W T- (3 EH .

1 BRI

1.1 I8z

T SD KR, L B 5~7 d 19 SD K,
FEft 4 B, R (10£1.5)g, MEMEARFR, i
R YL = fR L

1.2 FERFIRALEE

EGCG I A Wiz B R 25 L A IR A 7l R4k
1% & b Y & 7 A B 77 ;. DMEM/E-12 T 8
i 9% 5 W A 32 [H Invitrogen /A F]; ACR, MTT,
DMSO. JH, 2RI A %L E Sigma 22 F;
P22 U R S PR AL I 2 O — P (RPT R ).
FITC 924t (£t ) I H R EEFEA R &
A ALY I ALl (T-SOD) . B MDA, % &=
R D ) I R e ) TR SR

TRIzol, RT JZ #5837 & . DL500. Hoechest33342
W BT 50 = RAEYHARMF T PCRIAFK & A
9 [¥] Fermentas 2 w5 FADWH I 0 1) 35 AR — 00 1 25
A BRA R IRRE R A B st a B 29 B A
FR/\Hl; SHELLAB B CO, ¥i 346, /=918 & W ik
B AN W UBE A I H AR Olympus 2 A3 Synergy 2
RIBAR AW [ 55 [E Biotek 22 Al ; IR &5.OHLIA H
[ Eppendorf 23 w5 8PS i 41 B A B AILIG 1 77 I
B YRR RA R BERSURTR G A b
T RAERHE A BRA ;5 DYY-IIT AUKSF o 3 A b
I A—AER s B PCRANIA A R IEEPRA S A
FRAW ;s 4 Hzh& KA H HA =220, &
HEERTAEG W AR & ek 8ol
H i B A T oA KO A b
HAEZ R KA R A Mili-Q_Biocel 4l KA
I 1 3 [ Millipore 23 7l

1.3 A&
1.3.1 @mfaszEirc
Z M Yan % U 0k, S5 AR B IR T,

Bt Az 5~7 d B9 SD KR, FH 75% LB, TR
E B /NI, BCA D-Hank's SE#7 &R, 40505
MAE, EERIEE, 875 1 mm X1 mmX 1 mm K/NE
AL, A 0.125% BYJERE, 2 D AR R TEL
W, BT 37°C, 5%CO, HiF=F T IHAL 10 min, W
TH A0 B4 240 BBV A S AR A 5 LT R SR LR T
fb, B0 S min J5 5 LB, IAFPRERE SRR T
AR, DA SX10° A /L Y% B R T 1 R 0
o (CE R ECH 10% IG4- I, ST U /L IRKE
), WiFRMESE LA TE 2 B R (0.1 mg/mL) 2
PeMbFE, BT 37°C, s%CO, WA G, RAMNE R
24 h fINAZHRFE 10 wmol /L BB A LA S e J5 200 i
FIBAEE, 3~4 d Ymiil, 6~8 d AUANAE AT T
B L o
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1.3.2 AP 204 7 M W BE AL B (NSE) o2 %2 b4 &

NES J& #f 28 4f Jifd Jr ¢ A7 19— i e 1 28 1 1
FENL T MU AGEE, HAE ML uitn &Y, —¥t
NSE 5 # 2 JC M2 1Y NSE 454, WA 26y Rh
TS AR s asOn, FIER oS0
9. MRS FE 6~8 d, MFLHR IS 25 36 F
MR Eh 2% ik (PBS) B2 ik, 4% 2 W EEE & 20
min, PBS %k, 0.2% TritonX -100 A% i 20 min, PBS
e, 5% A= M AR = E ] 30 min JF LA NSE
HPL R Z TP (1:35) TR A& W 4 CUKF L,
YH 37 CEIR 1h, HIA FITC FEHi% 1gG %t 9
(1:30) FEATHRICIE T2 AT FOES . Fld. B4k
XFHRER DL PBS B AU —Hiobh, AL ERAMR. mie
T RENLAMER 5 A ALEF P 4 R0 K BHPE AR 4R, 3
AL ITAE, P ITalE =( A AR / S A
)X 100%, WOHFHI1E
1.3.3 ACR #45 iR B 9 if ik

K MTT 3 & & B2 8 0.5, 1, 2, 4, 8
mmol/L i) ACR ¥E47#145i CGNs 24 h, & HEHZ
DIReEEAR AL (N 570) M A ALWOGE (A E), 5
125 40 4 1 2 (inhibit rate, IR) = (1- SC341F
B A EHH T A) x 100%, SCEEE 3, R
SEYIAE . T 24 h B9 1C,, {5 R 4.802, 95% (1)
B A5 X 8] 4.376~5.614, HU{H 5 mmol/L i ACR ¥
1Cso (H AT T 22555 .
1.3.4 MTT &k am o 5 7% &

M4 TS 86 45 9, ¥ CGNs L §X10° 4> /L %
JE R T 96 fLM, AEFL 200 wL. 40043 R 1E H X
M2, S mmol/L ACR #ifji4H, S, 10, 25, S0, 100
umol/L EGCG $i#i4l, EGCG TALEH 48 h i 4 it
W, N ACR k2555 24 h, A% s MEFL. 74
YL ER)S , AL S mg/L PUH LM &k h (MTT)
W, ARELEE5% 4 h, WORSIEFRW, A ZH R
(DMSO) 100 uL . HEFHR A AE 570 nm P4 AR &
WOGAR, A0 A AFIG 5 =( L2 Age- 25 HAH Agy )/
( XTHREAH Agy- 25 FHA Agyp) X 100%.
1.3.5 @A SOD & MDA #j#:n|

B MM 25 YA B, W R R L, LIYR PBS

1 PCREIYFFIRBNERE

Table 1 PCR primers and annealing temperature

VWDV 2 Yk, AN )& 40, ¥ AR R
TRICEE o FE UK 75 A B R SO R A e, Sl
R WSS TCAN M , B 100 L 40 BB A% , P i g
AALHHEDE T-SOD, FitftE 2R (TBA) il
MDA, #%& I i G Ui, H Synergy 2 BUEHFR LT
K 550 nm ME SOD i, 532 nm b E MDA #
a, % D IS R AW . B SOD & 1 =( X
FRAE AH - E S AMH )+ XTRRAE A {H +509% X [N
WORAT + B =+ A AR vk, MDA Frt =(
EE A -MESHE A ~(AREE A {H - b
ZHE A ) X bRAESREE + AR i
1.3.6 Hoechst33342 4« &40 20 i 4% 25 T AL

FEHEFR 0 CGNs 4L T 6 fLAR ™, 254 4b3
gE, W RER IR, PBS PRI, MRUIMA 1 mL 4
Ye a5 v A1 S mL Hoechst33342 Je{aifi, #et 4°C
Yeft, 20~30 min, Y05 PBS YEI 11K, 2906 ilsE
TR MAZIE A, JFREALEE 4 DMILEF 4L,
T-H 5% = P T4 Mgk / g S48 X 100%.
1.3.7 RT-PCR

YA PR SR ANIE,, TRIzol 42U RNA,
SN OO BT HERA o B O BE A, RNA 1
B e S A A0 BR R0 S U R AT, R SRR R
cDNA, ;éﬁﬁ primer premier S g %L%T‘I‘#ﬁﬁ:ﬁﬂ“%'
AT AHCHE A PCR 938519, 440 PubMed i
HEfY) BLAST 27 o uk HoAe S5, B Lk T A
TREARAFEG, 519750 & B KR
Lo X HMSEE T Ay 3. bax P KMF: 95 C
AP 3 min, 95 CAEPE 30s, 63.4 CiEK 30s, 72
CHEAH 45 s, J i 30 MG, 72 CHEAH 10 min;
bel-2 P 94 CHAZM: 4 min, 94 CAEM: 50s,
56.5 CiR 'k 50s, 72°CHEAH 50s, S 32 G,
72 CHEAH 10 min; B-actin #5514 95 CHIAE 3
min, 95 CAE 50s, 54.1 CiE K S0s, 72 CLEfH 50
s, W 30 MMEFR, 72 CIEMH 10 min, HU PCR 774
4L, 7F 2.0% HIREEERE FHvk, SRR RSEH
W I8 1%, LA B-actin B R EEIE NN S ],
AR H RS NS Bk A KIEEZ e, 3517
bel-2 1 bax mRNA F ik /K126 & B0 .

H iy 5L A 751 Bk /bp B KGREE /C
bax 1E % 5-CCAAGAAGCTGAGCGAGTGTCTC-3' 147 63.4
JZ X 5'-AGTTGCCATCAGCAAACATGTCA-3’
bel-2 1E X 5-CTGGTGGACAACATCGCTCTG-3’ 227 56.5
X 5'-GGTCTGCTGACCTCACTTGTG-3’
B -actin 1E % 5-GAGACCTTCAACACCCCAGCC-3' 321 54.1

X X 5'-GGCCATCTCTTGCTCGAAGTC-3'
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1.4 FZitFaE

T R DL B+ bR E 22 (Rgs) B, W
SPSS17.0 BT84 740 Bt , 4L IA] EL R H B R R
50T EECM A B Probit 43 #T . P<0.05 2
SEGIFE L

2 #R
2.1 NES £7F CGNs 4 &

5 3% 6~8 d 1 K B CGNs, NSE [ 4 41 its 78
90% A4 (Bl 1),

B 1 NSE £ER/NERALIAHEZTT (% 200)0
Figure 1 Cerebellar granule neurons were identified by NSE

immunofluorescence ( x 200).

2.2 EGCG % ACR {5 CGNs FiF X

EGCG AW E 5, 10, 25, 50, 100 pmol/L
VEAT AL B 48 h, ACR 5 mmol/L #i14i 24 h, K
1 EGCG %f ACR Frifs 5 CGNs #4547 VE H .
SRR I — E W ¥ EGCG TiAbF 48 h n] &Ik ACR
X} CGNs 45, 5 ACR #G4AHIL, 10, 25, S0
umol/L EGCG il &b 3 20 24 it A7 1% 65 7 L+ H 25 5%
H G2 X (P<0.05), 25 umol/L EGCG ZHRU R i
f£ (P<0.01), 5 pmol/L EGCG ZH 40 i 7775 KA —F
b, HERIEGIEE L, 100 umol/L EGCG il
A2 A0 B E J) B AR ER . (P>0.05, K 2).

E

a

S “ 7 .
= 60

Z 40

.

> 20

0}

O

0

> )
& S Q«"\\ EOSFEOP i
S

B2 MTT &% EGCG AR EAX W HBEALE CGNs 4
RETE RSN

Figure 2 Effect of EGCG on cell viability of primary cerebellar
granule neurons measured by MTT assay. “P<0.01 vs control
group; "P<0.05 ,”"P<0.01 vs ACR group.

2.3 A sOopD 5 MDA SEMTHK

N0 TG e b BE AT I S5, SOD 7% 4 B I P A1,
MDA %M BT &E, SIEWXRALE, 254
it X (P<0.01); A[FFIH EGCG (10, 25, 50
pmol/L) THALHE 48 h 5, JILA ACR 54l SOD i %
W] 5 55 T ACR #5i4541, MDA 2 5 % T ACR #1145
A (F£2).

&2 AEHE EGCG MR MEHILIF S CGNs 15 {7 Bt 41 AR
% SOD ;&K MDA S 2/ (n=3, x+s)
Table 2 Effect of EGCG on SOD activity and MDA content in

primary cerebellar granule neurons (=3, x + 5)

21 51 SOD/(U/mgprot) MDA/ (nmol/mgprot)
EH X B2 48.95+3.3 3.31%0.4
ACR i34 24.98 +4.2" 6.74 % 0.4
EGCG 10 ymol /L 33.71+2.1° 5.96£0.3
25 pmol/L  41.13+£2.4 " 4.24+0.5"
50 ymol/L 3534 +4.4° 5.32£0.3"

HIEwXHRALE:, "P<0.01; 5 ACR Bl LK,
“P<0.01,

"P<0.05,

2.4 EGCG Xt ACR #i {5 CGNs Hoechst33342 #
BERNEM

21 A A e 200 5 A R N B R T A AR A R
—o DGRBS N A L B 1E R R BE ZH 40 i A%
BEM, NG, WEIRYE, ACRBGIA R
AN A% 45, BRECRRY, BoaREIERAE, 41
SEF R AT UL A% e, PR T M,
EGCG T Ab B2 A% A5 0k 38, 2 600 Il 55 .
ACR 51 15 2 20 it 9 T 3% (41.23£3.7)% %8 1E % 41
(4.53+1.3)% W & F+ & (P<0.01). EGCG(10, 50
umol/L) T4k H 20 41 i 98 7= 3R 430 K (33.1542.9)%
I (25.4243.5)%, 5 ACR#MGIH LI, ZRAS%
i3 X (P<0.05), EGCG TALFEL 25 wmol/L ZH
M T AR (17.2422.7)%, 5 ACR #1404 %%,
ZSA S E X (P<0.01), 3% 24 B 5Tk
MTT 45 9 —%, #7758 EGCG fiefE— ERE 3]
ACR 531 CGNs 9P (K 3).

2.5 EGCG X} ACR %S CGNs #i{f7 Bt bcl-2 mRNA
#1 bax mRNA FiA B £ M0

P& EGCG TiAb P 48 h & e 1 25 I 50
umol/L #E 17 RT-PCR, ACRHifi 4l 24 h )5, 5
IEH R BRZH A HG, 40 bel-2 mRNA 3 35 08 59,
40 i) bax mRNA & [F R K50, bel-2/bax HE R
fi; T EGCG FlAbFEfS , 40/ bel-2 mRNA k14
i, 400 bax mRNA A0 55, bel-2/bax L {E T
= (P<0.05; %3, KFl4),
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Bl 3 EGCG X T Kok AR 53 57 /)N By B AL 481 22 TT 4R AR AR T 25 B 221 (% 200) 0 A: X HEZH; B: ACRFiifSi4H; C: EGCG 10 pmol/L #;

D: EGCG 25 pmol/L 2H; E: EGCG 50 pmol/L 2,

Figure 3 Morphological features of apoptosis of primary cerebellar granule neurons stained by Hoechst33342 ( X 200). A: Control
group; B: ACR group; C: EGCG 10 pmol/L group; D: EGCG 25 pmol/L group; E: EGCG 50 pmol/L group.

S00bp

350b
x(x)hg

250bp
200bp

150bp

250bp

200bp

Bl 4 EGCG ¥f ACR % 5 CGNs 115t bcl-2 mRNA Fl bax
mRNA 3 3% B9 % Wi, M: Marker; 1: IE % X B 41; 2.
ACR #if4i4l; 3: EGCG S0 umol/L At ; 4: EGCG 25
pmol/L FIAbFRZ

Figure 4 Bcl-2 mRNA and bax mRNA expression in each
group. M: Marker; 1: Control group; 2: ACR group; 3: EGCG 50
umol/L group; 4: EGCG 25 pmol/L group.

% 3 EGCG %t ACR S CGNs {5 bcl-2 mRNA F bax
mRNA FKiZBIFM (n=3, x+s)
Table 3 Bcl-2 mRNA and bax mRNA expression in each

group (n=3,x +s)

21 571 bcl-2 mRNA bax mRNA bcl-2/bax
1EH X IR 4 1.21 +0.02 0.33+0.09  3.67£0.03
ACR fifiidl 0.89+0.07  0.67+0.06° 1.33+0.02"

EGCG 25 umol/L 1.10 £0.03"  0.45+0.04" 2.44+0.06"

50 ymol/L 2.44+0.06”  0.52+0.13° 1.81+0.03

HIEH X IR41 %, "P<0.01; 5 ACR #iff4l 4%, "P<0.05,
“P<0.01,

3 i #

ACR X} NAKFEPEBC N BB SR L 5, M
PRI 38 S ACR 5 S 445 1 S ML . soD
RN AE R W A hIEERRA, nIfE A IR AR
ik AL A, A A S AR K, R AN
51455 . MDA JE 8 B AL [ b 2= 8, AT MDA
B 1 H T R BB P R B SR A AR B, AR
W A 2 G R . IEH AT, KN B B
FEAE A BRAL F sh A, — BARPY A i SRS
Ak %, TEHESEAmET Y, AEET R
M A A PSR R, W A — RSN
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T Rk DL EEH . b2 FEF R bed K%
PR TR, HYTR T EH T RE S8R B H 3t
R RE st S AR 5 U Bax J2 bel-2 KR THY
TR TR, S — D EEAIARY bel-2 AR, fiE
5 A 55 bel-2 JERIRNIE 8 7 0 R AK, bax Fl bel-2
T 058 RIS O 2R AR 1 b 1) 2 e A iy ds 1) 2 A
Z M RS IE S ACR 38 i i i AL e A KR
A3, BRI, S g AR A
ZINAESTE Y RSB IFST & L. ACR 4B CGNs
LSS, SIEH X IR b, SOD I 4 HH B FEAIK,
MDA i i T, T WA S K R T/ MAR Y
He, FFHDH] bal-2 mRNA fJERIA, BE5E bax mRNA &
ik, AT AR R A, 5 LS U SR — 3
VTAE R SE U SER] EGCG TRV R TR A A
2L A PURALEE IS . BEAYE T R a
JCVER . PR MR AT PR . PUOE TS Uy R
HEAEH . HPU T HLE AT 238 i EGCG I R
TEPES A L, {23 bel-2 mRNA 735 FD ] bax
mRNA #3552 H g U0, ARSI A58 & B EGCG
TiAbPE CGNs 48 h J5, XF ACR 75 0% 40 Jfd 4 T~ 5.
BHRYER, FB R 40 A7 75 % . B9k SOD
TGPk, PRI MDA &, 4% bel-2 mRNA A RIL,
Ui 59 bax mRNA ik, #2£5 bel-2/bax H{H, EGCG
(1) L 3 A FH 7E — o v B3 3 L B A R A i O A
FH, Lk 2S umol/L fE & N W . EGCG 7EMKAMH
Xt AT O SRR IR M A R R S A B AR B, AR
S ] 100 umol/ L EGCG 4 BERY, & ¥ CGNs
BT A T TORRAE, e R 4, AN R Rk
Bk Y X ] REJE EGCG HOmAn i iy | 3Lk,
Vs NN -l S A2 R AN MR VAR B U S % 1A
R S A U T e ey P e, —
FEWRE K EGCG X ACR 52 i K Fl CGNs #1155 B
BHHRPEH, FEEE SR Ekne
FEAR A 3R A4, BT ORSEE A, {H EGCG 1E
h—FZoife. S PUAEAT], X FE KRN
i 1z J2 4 22 TT AR P AE FE B HL IR A R IR A 5T

= it
KRB EHRIF A LELBARES LR E

REBERAS, FAFRTIE . BAHHL,

5,
&

S % 3Lk
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