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W E AWRF % ® (Tea polyphenols, TP) x4k 91 3% 3 &5 JU ak, 4F 4t 28 iz (Mouse embryonic fibrolast, MEF) 8
=# %, ££ MEF @3z i P Rm R EH 0,10.40,70,100 F= 150 pg/mL &9 TP, 5 3] 3% % 24 .48.72 F=
96 h, 4 A MTT £ (3-(4,5- = F JhvEnk-2)-2,5- =K L vy fuvk s 35,8 ed B, MTT 2) 4 nl 0 Je 3% 55 tm i3 5%
72 h,vA RT-PCR # | B-Za otk €95 / & s 9%-2 JR 5% & B (B cell lymphoma leukemia- 2,Bcl-2) 4= Bel 48 £ 89 &% &
X (Bcl-as-sociated X protein, Bax) , ¥ Bt X & B-3 (Caspase-3) #9Maxt k2 &, MTT £ R 2 H. TP R K E A
40 pg/mL B4 ALE vk 5 TR AL AR R A A BF £ F(P>0.05); K FRE A 100 pg/mL 8, 28 MEF # & & /=
A I FAE R (P<0.05) MM B AEE AL AN R T 3R FREA 150 pg/mL o 2 je A& K 39 5148 A 9 2 (P<
0.05) MAHBEWMR b AT d@T REBEFRLEREAW, 2 Bax £ B .Bel-2 &£ B A= Caspase-3 &£ B #) 5 F 4 F AP
EA Y (P>0.05) . A AR FRES T 100 pg/mL TP 3 MEF 4 % & 4 474 45 A .42 %% Bax % B B2 A B 4=
Caspase-3 ¥ K5 FHH L%,
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Effects of tea polyphenols on the apoptosis of
mouse embryonic fibrolast

WANG Yang, SHENG Yu, LI Zhong-shu® , FANG Nan-zhu, JIN Yi
(Agricultural College of Yanbian University, Yanji 13002, China)

Abstract In order to explore the effects of tea polyphenols (TP)on the apoptosis of mice fetal fibroblast cells (MEF)
culture in vitro, MEF cells were cultured, adding 0, 10,40, 70, 100 and 150 n.g/mL concentrations of TP in the MEF
culture fluid and using MTT method. the cell viability was assayed. After 72 hours of the cultured cell, using RT-PCR. the
transcription of gene Bcl-2 (B cell lymphoma leukemia-2) ,Bax (Bcl-as-sociated X protein) and Caspase-3 was tested.
Using the beta-actin gene as internal reference, the relative expression amount was tested. The rulsults of MTT mothed
(3-(5-Dimethylthiazol-2-y1)-25-diphenyltetrazoliumbromide) , showed that when the concentration of TP was 100 ;.g/mL, the
growth of MEF(P<C0. 05) was inhibited and the cell morphology had no different changes. At the concentration of
40 pg/mL,the result was a bit higher than in other groups, but there were no significant differences(P>>0.05). When
the TP concentration was 150 ;.g/mL, the inhibition founction was significant(P<Z0.05) ,and the cell morphological had
changes. The RT-PCR results showed that TP had no effect on the molecular transcription level of Bax gene, Bcl-2 gene
and Caspase-3 gene (P >0.05). When the TP concentration was higher than 100 ;.g/mL, the growth of MEF was
inhibited, and there was nothing to do with gene Bax.gene Bcl-2 and Caspase-3 transcription molecular mechanism.
Key words TP; MEF; apoptosis; RT-PCR
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P Aa AL ) BE 0% 1 ) 40 L T2, 2% 2 By (Tea poly-
phenols, TP) HAG £ Fl /£ ¥ 2= D) g, it H AL fig 1 1k
HoAth BT AR SR AR 22 A% o 68 4100 1 s 200 e R ek 93 400 i
A K AE sk 9 . g L B L Y
AL FLBREE L b R A M L A AR R ol
g AP HL AT TR R YT AR .k b 28 4
A PR VE T | B8 % fifk 55 AP 2 BRI 77 A= 19 Bz K98 .
AHFGE R TP HA B OR™ . 1~100 mg/L i
WA TP R 0% 1F 5 AR 2-BUbE IR0 i 4 4h
JEL 0T N R R A R SRR R SRR . A2
TE A 40 M 35 95 W P R TP XA oh 855 3% BUIG L L &7
24 240 T4 T8O B B R i A DL GE L PRI AR S
TP 4b 3 MEF 40 g, Jf gk — 2B 53 77K F E 50 B
TP VEHIRIHLEE, B 2 TP %} MEF 40 jfg i 25 K A
TSN, & TE N PR IE 2% 22 W X 1A Hh 85 3% UG LR
2441 il ( Mouse embryonic fibrolast, MEF) Jf 17—
5 B 2 %

1 RS

L1 I sr A &K 7

A5 H /N BRI A RE K 2 3 ik 5 o
(SPF 40) . X 2By (=98 V) W [ T~ M T 5% = A W 4
RABRAF] 5B AR VIR R (PMSG) . AHE
JREARPE IR R (HCGO W B T 358 R 70 Tk
FIEWG A K % = A 28 A 3E [ Invitrogen 23 A
HoAth 1057 W | 3£ [ sigma 23 7] .
1.2 KA E
1.2.1 AP FAT

it B PR 1l 2 i M e B WD R, T 16 00—

16:30.4% 1 : 1 A% . H 8:00 Rk . Wik Hic
0.5 d OGBS E Y 8:00—20:00,4 12 h,fit45 58
JE B AR REFNROK
1.2.2 MEF % it 84 R A 3% Ff B AE R 35 5

JI 25 v b B AT UR S 12. 5 K Ay B WA 4 0 B8 B 0
JEAR R TC T 43 5 10 8 R L B G Bk L P JDE AN
VYR L o3 B K T8 . B PBS 235 VAR T4 4, BERR
2T 240 55 5 28 T I 300 A 1k . #RGIH Ak ik A 5 A 2
JH IR 8 f 52 5 w4 i LA 3 35 /N i B (2
1 mm®) KRR A 10 mL B.0% .1 000 r/min &
L5 min W F B A 0.25% CELHLA 37.5 °C
Brefa il AL 1 min, 5 46T 400, in A ) DMEM
B AR 2R AL . A JE A AW . 1 000 r/min
B0 5 min, 7 L. EE 3 WL JFIMAE 1020 FBS
1) DMEM %5 » WAk il 20 A B0 D)3 6 %5 B8 e b
BRI ARG TR DB IR TR ALK & 802
AR Z MR, — il T ERL 2 d
B — KSR
1.2.3 FRAREREN TP RARE RO mMILTE

Jy 69 A

FR 4 SCHR 10 )3k B B 2 4l fk iy 3 4% 40 i , fif )
96 FL 20 it Al I R 40 %5 BE 1 <100 AN /L g i
0.10,40,70,100 1 150 pg/mL # TP 40 Ml 15 55 W
R FE M 24 048,72 1 96 h, KA 2% WO B N
562, K I B OD B XS0 H A2 3 Ik, AT 4K
P AabHE
1.2.4 AR AL F AN

FRAE SCHk Be R LR B8 (R DL B
B-actin NS KT RT-PCR ) ,

x1 FHEERFASY

Primers for genes amplification

1B KR EE/C

Annealing temperature

PR /N bp

Product size

Table 1
HE Gk 2]l
Gene Primer sequence
Bel2 CTACCGTCGATTCGC
CCAGGTATGCACCCAGAG
Bax ACAGGGTTTCATCCAGGATCGAG
AGTCCAAGGCAGTGGGAGCCTCA
Caspase-3 ACTGGAATGTCATCTCGCTCTG
CCACGACCGTCCTTTGA
Pactin GGGACCTGACAGACTACCT

CGTACTCCTGCTTGCTGA

54.5 389
58.5 520
55.0 468
55.0 540
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Fie BOR G ER UG 7% 72 h 4 S RNAL A6
RNA 1) 205 B F B, AR 370 6 e JRA™ 44 s g 1k =
10 pL, 2 B 46 37 °C 415 min, 3 PME#;85 °C,5 s
B cDNA, ZJ5 #4724 PCR KN B-actin [ I
WHR R 50 pL, HRx R 25 pl. 73 0 51
B-actin,94 C HiAE¥E 5 min, 94 ‘CAEHE: 30 s,55 CiR
k30 5,72 ‘CHEM 45 s, 3k 35 NEFF ; Bel-2,95 °C
WA E 5 min, 94 CA844E 1 min,54.5 CiB 'k 30 s,
72 °C,45 s FEAH, It 35 ANPF IR Bax, 95 °C AR 1
5 min, 94 C7Z8 4 1 min,58.5 ‘CiB kA 1 min,72 ‘C %k
fii 45 s, 3 35 4~ 9E ¥F; Caspase-3, 95 °C il 4% {4
5 min, 94 ‘CA5E 30 5,55 ‘CiB k 30 s 3 30 MEER,
PL_E PCR Jz R &R LA 72 °C A FEAf 10 min, §7 5
77 W) FH 3 AR O F DK A T
1.2.5 #®Ht

K H] SPSS 17. 0 S8 i+ #1447 %4l 52 1 43 7
Gel-Pro analyzer # {4 &t £k 43 B 3 Jig Bl 68 Ji H UK 2%

WIKE, R RFRIERX NODES, 2% R
ANOVA 7 L3 # I , LL P<<0. 05 22 B A2 7E
EXH

FI B0 2 IR B A X ik i =
FI A 56 PRUR 24— A 2 B TR IR (1 <100 4
2 ZERE5HH

2.1 MEF @RERKRENHE

MEF 41 g A W B A= 40 i (R D, R [FAR £K
MEF 4l 2L &% FAFFE 22 5. B 1 Ca) Ji AR
i BUE A ok, H R — A Stk &4
ML, E 1(b) L (o) (D) AL =40,
DU i, B R KRB s 2 MY L% B 5L 2
LAY Y 2T AR S S 2 A0 ML D s A K HE B B 4 i
A AR ML IR A A S A A, AR BRIE S Y
A EACIE RS, HEAS TC A 40 1L, 20 B A% 22 5 L AK L SR 4
JECHZ (E 1)),

() J5AE MEF 48 ; (b) —f% MEF Z4ifg s () =8 MEF 408 ; (D P4t MEF 48} ; () T MEF 4 ffa.
(a) Primary MEF cells, (b) Secend-generation MEF cells, (¢) Third-generation MEF cells, (d) Fourth-
generation MEF cells, (e)Fifth-generation MEF cells.
1 FRERE MEF 40515 74 ( X 100)
Fig. 1 Different generations of MEF cell morphology( <X 100)

2.2 HMEAERKHENET
TP 5 AR« LA B 7 I 8] S A s . 200 i 2
B COD D) Sy YAk bR s il MEF 48 i A= 4 il 26 . it £&

I S AL H BRI R A KW A 5 0 U] 4
AR RS R A TR AT T AP (& 2).
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05r 2.3 EFBHRFM TP X MEF 48513 51 i 20
MR 2 FLFEG I TP 55 5% 3 24 .48.72 F1 96 h
Ea b TP VR E 10,40 11 70 pug/mL I 565 AL L
= 0] 2 RN 00 pg/ml I 20 L 4 5 W 5 T o 4
g AR L (2 95 R 53 TP i BV JE 100 A

LR > 5 ’ 150 pg/ml iF 5 HAB LA b 22 5 2 AR T X% IR 40

Enf e/ Time 2AF B 5 B L A 40 0 5 72 T Bk At e i) Ak B 44
B 2 MEF 400 4 K i 2 AH PG 22 55 W3 oo vk B v T At 4% 1 Ak 2 2H 40 i
Fig.2 Growth curve of MEF cell i

®2 TRAREBKRE TP HARERHEABEEFRENZN (ODLS)

Table 2 Different concentrations of TP on the effects of different cultivation-time cell survivals (OD=+S)

o(TP)/ B2 3 E] /h Culture time

(pg/mL) 24 18 72 96
0 0.214=0.000 6 aB 0.243%£0.000 2 aB 0.39520.000 1 aA 0.37420.000 1 aA
10 0.16620.000 6 bB 0.224+0.000 2 aB 0.41820.005 1 aA 0.38020.000 9 aA
40 0.20120.000 0 abB 0.262+0.000 2 aB 0.40740.000 8 aA 0.310=£0.000 3 aB
70 0.1852£0. 000 2 abC 0.257%£0.001 4 aC 0.381240.000 3 aA 0.301=£0.000 2 aB
100 0.16140.000 8 bB 0.242+0.000 5 bA 0.326=+0.000 5 bA 0.21740.000 2 bB
150 0.167=0.001 6 bAB 0.230%£0.001 5 bA 0.3187+0.000 2 bA 0.22140.001 1 bB

T [PV BE A F/NG F KRR 28 57 B3 (P<<0. 05) 5 RIATE A 5 A W K5 7 1 3R0R 22 57 . 3% (P<C0. 05),
Note: Different small-letter means significant difference( P<C0. 05) .shoulder peer data significantly different capital letters( P<C0. 05).

2.4 AERERE TP X HMERESH M WK AT 0,10,40.,70 A1 100 png/mL 4 JfLIE 25
B 0 B M AN R BT Bk TP A PS BBl 225 AW . 150 pg/mL I T DL BT S 9 04 T2, 20 D
i L RCET 4E 0 MU 25 L 18] 3 WL AR Eg TP i a) AR O 20 8 R 0D L SR AR LK I 2

(a) . (b) (&) () () FIDARU A TP} FF R BTH M 0,10,40.70,100 1 150 pg/ml.,
(a),(b),(c),(d),(e) and () followed by TP media concentrations of 0,10,40,70,100,and 150 pg/mlL.
B 3 TP 425 MEF faFZS(X100)

Fig. 3 Morphology of MEF cell after TP processing( X 100)
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2.5 BEFEGEHM TP X MEF 40 i 5 F # % 8 X
RIEENTWL
fdi ] Gel-Pro analyzer 443 #7844 12 4k 53 B7
T N i e g P VK AR BRI 45 A ARl (IR 4D, BT AR 45

1 23 456
1 500

5 NS A B A 40 JE (A L (TR B0 o X 45
AT B (R 3. gt b el g, S
Bax Bcl2 Fl Caspase-3 F X 1k 5 45 4 2 [1] 1 2%
FAREFE(P>0.05),

bp M 1 2 3

4 5 6

1 500 =
Bax
S-actin ~> 500 P-actin 500 > P—actin
Bel-2 Caspase-3
100 =—>| 100 =>
1~6 JkE AR Yk R R e B 0,10.40.70,100 1 150 pg/mL # TP 4b 3 ;M Jy DL 100 DNA Maker,
1-6 electrophoresis lane is the gene Bax results treat with TP mass concentrations of 0,10,40,70,100 and
150 pg/ml. M is DLI00DNA Maker.
E 4 PCRyEFHHKER
Fig. 4 Product of PCR amplified after electrophoresis
3 ZEEEAMNRIEXE
Table 3 Expression of various gene relatives
FHXT Rk &7 p(TP)/(pg/mL)
Relative gene
expression 0 10 10 70 100 150
Bax 1.71840.612 8 a 1.057+0.163 2 a 0.77140.423 3 a 0.677+0.703 6 a 0.733+0.823 4a 0.96140.099 7 a
Bel-2 0.55040.881 9 a 0.79540.680 9 a 0.91440.097 1 a 0.811+0.6921a 0.731+0.613 6 a 0.58840.9397 a
Caspase-3  1.171+£0.599 9 a 1.204+0.526 8 a 1.129+0.4755a 1.287+0.8202a 1.051£0.281 9a 1.01940.591 5 a

TE < AT RO AR R RS 5 8 3R 7R 28 5 A8 ik 25 (P>0. 05) .

Note:Peer data the same uppercase letters denote the difference is not significant (P=>0. 05).

3 9 i
3.1 RBRIILKAEMAMEESEFEGETR
FEES S0 AR S B IR AT L R R L
12.5~14.5 d if i B9 /N R JL4r B MEF 40 ifg 6 R
Bl WA H AN IR S5 R R A 11 % 1M Y
DMEM £ % % £ 75 MEF 21 i, JE A 6 1% 15 5%
BOR B b AL AR E 3~5 AR B il A M R 3R 2 A0
SR AN . A BF50IA s MEF 20 8 43 85 /) Bl 4
JRWE R 12.5~14. 5 d7, gk 2 BTSN N 12~
13 d /IS BRUVE I 20 188 380 R Fe 5 T 405 R 260 T iff g 36
WIRG IS N AE 11~17 d Z [E) 7 RO 22 55 8 I 35 %
FEES BRARAE I IN N 12. 5~13.5 d W4T
ROR BT RO A 0% 12,5 d B R #4008 1L 3k 75
JFAt MEF 40 . & 2~3 e 5 2084 18 1 4 K
R RAFr9 MEF 40 (& 1 FfE 2).

3.2 TP Xt RR A& JL AL £F 4 40 B A K 0 %2

TP #l VE —#, H 4t 28 6 /E 2 3% BR A
TP BB TE M2 VE (118 fi5, VC 1
493 ff. W TN A MR T 4 B R BHT A
BHA, W55 &8 TP n] DL o - &6 A i p-
catenin {55 5400 i B Bk 958 40 M6 19 AR K L S £ e
Ao T i T 200 TR PR S5 081 RGP EL B 4 RE N 7R O3
W2 s N2 I J df bR 400 i 98 40 ML R AE 100 g/ mL
g e TP L3 48 b J5 = AR Ry 72. 306 . K
M T E AN Caspase-3 . Caspase-8 . Caspase
9 .Bax.Fas/FasL. p53 . p21 .E2F1 1 p73 W L 14
F Bel-2 \bel XL \hiap-1 N} HIAP-2 mRNA Fl&EH
3R T TP B % 22 fi A 86 1 28 70 40 Mt 41k
R 3 T LR ) Survivin 26 11 S
240 B T A A Sl T T ) AR G R I
R, mA RN TP &S5 & HEE
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0.01% F1 0. 10% M 2% £ By B A R 4 BE (9 1
FHYO TP A X i #0328l 55 oh s I % i 4 Ak
o7 SRR UL PR 45 45 T S e T L R A B TP BB 4% A g
W40 25 5 1M 0P 28 AU iy (R e TP 5@ i K B iR
ISP EE=R AL E UL kIS AWN T LB ¥ C: 137 U 2]
PEFR B0 o M 95 o TP ek 240 i 348 5 1) 400 1
FFZE i T HA A ERE . AR 2 TR TP 2B
MEF 41 fitg 55 X B8 25 AH H . BT vk B <7100 pg/ml 1Y
TP B 32085 77 1 MEF 40 0 245 5 % B 20 A b 7%
AR A AR A B3 T 40 pg/mL TP B4
Jif 22 R W v T T L 0 B % R L A0 i R A TR AR Ak L A
ML (8 3D ARG E 5. TP Bl & T
100 pug/ml. 2% &b BB (] 2H 48 Jl 235 B 3 B AR, 483t 40
P e g 22 5 M & 2B 1. Hi 9% 72 ho,
200 0 8% 32 i vy o T R A 0N R AR R R DT A 4
3.3 TP MERREERZIT

Bel-2 ,Bax # 42 Bel-2 FGE W R 5L, % 3L
FR) 5 et R ) IR 285 =2 [ ) 47 2 8] 45 40 04 1 ) o
LML, Bel-2 S i, sz 20, )z, 40
AT BR T T A Bel2 A IH TR 55
—HE AR R Caspase KR . Caspase-3
FE R 2 2 5 v E Y 8 T AT B 2 — RO A
T . Caspase-3 BTG AL 2R B JH T2 38 A AT 308 5% (1) B
Bt. RT-PCR 45 EWIELH LA 5 A H Z ) 2 7 A
g TP X MEF 4 M 75 M 73 1 5% sk oK F |7

EAP

TP i e A 0~100 pg/mL B X} MEF 41 fifg
AT TC R BB B O 40 pg/mL X 40 A KA
PR FEAE T 4 B TR 285 6] BE ZH A0 L T8 A2 4k, o1 Tk B2 1
F 100 pg/mL B X} MEF 4ff Jifl % B 5 XJ B8 241 He R
ik, 2 2 WA i & 4 T T2 H 2 TP XA
Bel-2 \Bax 1 Caspase-3 BI¥E 55K F TG,
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