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# OE.HH Ak REFEATILLERLTRBEGCCOMARATARWEEEAMS R TSR NBEER. B
#EGCGHERBAMTWHER, Ak AALHHEEEZEL0BEAREIME AR THAR(BMSCs), BREF =R, ¥a
M H A4 4. A % (BMSCs): 3 4 Fl 58 4 3 % £ 3 % BMSCs; B 41 (BMSCs 4+ EGCG) : % BMSCs £ % #7 10 pmol/L
EGCG % 4 ¥ 3 2t & 3 % ;C 4 (BMSCs+ Osteoinductive fluid) : f & & % % 7 3 % BMSCs; D 4 (BMSCs+ Osteoin-
ductive fluid+EGCG) : # BMSCs 7 7 A8 10 pmol/L EGCG My K & 1% Sk #H k. ¥ Kk 7d M 14 d,#$ CCK-8 & Ml 4
MR FIN AR ESREALP) AN ALP e f &k §H X EEF4HE K Ocn) . 1 AR E(Collal) \F# H A (Bsp) .
Runt X #% ZHF 2(Runa2) ¥ Wk A XK FIEH EGCCERRTHAMRHF 2L FHER, FR CCK3RMAAC4A
FDHAEHBANAERT AARMBABRZCASDAZRTEE . HWEGCGH AR FTARN M AL N T HE;
ALP Rl AL BAZRARE DAL CARKRZRASRITFENL, L ALP R 6 Déﬂxﬁﬂﬂimﬂ: C 4, F &t
EREFMAEERANAN T DU mRNA R Z AR FELHAEEH T C éﬂ,iﬁbﬁ%i}ﬁ%éﬁ% EGCG *t F 2 M, i & 18 A 1
BRHH.EEERTESREENEREERNAANE. 18 EGCCAHERMAREFEATERBL T EZ. LA HF
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Effect ofepigallocatechin gallate on osteogenic differentiation of rat stem cells
Cheng Lin, Yao Jie, Sui Ping, Li Bing, Chen Xichi, Jin Pan
(Health Science Center , Yangtze University , Jingzhou 434023, Hubei, China)

Abstract: Objective To explore the influence of epigallocatechin gallate (EGCG) on osteogenic differen-
tiation via comparing the direct effect of EGCG and synergistic effect with osteoinductive fluid on rat stem
cells.  Methods The bone marrow mesenchymal stem cells (BMSCs) of the rats were isolated by the method
ofwhole bone marrow adherence. In the third generation, the cells were divided into four groups: Group A,
Group B, Group C and Group D. In Group A (BMSCs), the BMSCs were cultured in the complete medium a-
lone. In Group B (BMSCs+EGCG), the BMSCs were cultured in the complete medium supplemented with 10
pmol/L EGCG. In Group C (BMSCs+osteoprosthesis fluid) , the BMSCs were cultured with osteogenic induc-
tion fluid. In Group D (BMSCs+ Osteoprosthesis fluid+ EGCG), the BMSCs were cultured in osteogenic in-
duction fluid supplemented with 10 pmol/I. EGCG. On the 7th and 14th day of culture, the cell proliferation
was detected by CCK-8. The role of EGCG in osteogenic differentiation of rat stem cells was evaluated by alka-
line phosphatase (ALP) assay, ALP staining and the expression levels of osteogenesis-relatedgenes such as os-

teocalcin (Ocn), type I collagen (Collal), bone sialoprotein (Bsp) and Runt-associated transcription factor 2

EEWB :BHEKHARBEE ST H (81860386) 5 £ VLR 2 “ AL G R 2= Az B Ak I 253+ Rl 351 H 7 (Y22021292)
F—IEEBA REIA999—) , & ARG IKE %Lk AR, E-mail : 1060568670@qq. com
BIREE B A W2 1986—) , 5, WA PRI, W01 A 58 A S 0 L B 5 O 1 B 5 R 21 P B 48 B BF %Y E-mail: jinpanmountain
@163. com
— 315 —



2022 4F FERANENY Ve s i 55 3

(Runx2).

group A and B. However, no significant difference was found between group C and group D, which demonstra-

Results CCK-8 detection showed that cell proliferations in group C and D were lower than those in

ted that EGCG had no obvious effect on the proliferation of rat stem cells. There was no significant difference
between group A and group B in ALP detection. There was statistically significant difference between group D
and group C, and ALP staining in group D was significantly higher than that in group C. Meanwhile, in the de-
tection of osteogenesis-related gene expressions, the mRNA expression level of group D was also significantly
higher than that of group C. These results indicated that EGCG alone had a weak osteogenic effect on stem
cells, but its osteogenic effect was greatly enhanced in the presence of osteogenic induction fluid.  Conclusion

EGCG’ s role in promoting osteogenesis depends on other factors, and it cannot initiate the osteogenesis

process by itself.
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BTG A A A — Tl 48 M A B e L A
IE R Y B WSO o B R S A s R AR U A
B i S AT R 15 0 RN B A A A A ) AT R
7 B N . A ST ROE 4 25 0 ROk RE
FEE R IR E AT A R A R IR 2R AT LA
P v B LB AL K AR BRA Y 3R A
S RILAE R, HJE T £ W (tea polyphenols) H1 1) —
i, FERZEH F L X (epicatechin, EC) . FEILFK &R
% T B2 R (epicatechin gallate , ECG) . T ® B T LA
% (epigallocatechin, EGC) .\ REEFILA R EE TR
i [ (-)-epigallocatechin gallate, EGCG) ], H R WF 5T 1A
pIrh E 2R FEAE 2 EGCGHY . £ T 5 IF 52
EGCG TCIR A N 3l ) 52 40 i 2 14 1 4t i 52 46 1254 B b
0 f 8 A T E R AR BE il & EGCG A &
AIAE T IE J& b AE e I R 2 5 T A 6 45 4EHT H i
W AE . ABIESEULE 1 S EGCG X R BT 4 M
) B HEAVE TR BB 5 S W B WA . 898 EGCG
T BUE A R AE R
1 #RF7EE
L1 SEmpk REETFILERREE FREELO)-
epigallocatechin gallate, EGCG, 4fi & =>95% , Sigma-
Aldrich, 3 [# ]; SPF 2% Sprague-Dawley K (5 H )
5 HAW A HER KA 8m Y L) s« MEM B 5%
H(Gibeo, 2 FD 5 5 4 MLVE (BT 1Y 225 4= ) TR A4 K
HIRAA, FED ; B A B-2 %D 2 BR Cethylene
diamine tetraacetic acid, EDTA) (0. 25%) . F i &H &
REW (100x) (b RFTEERFL AR A, b ED;
CCK-8(Biosharp 2v w], H1[#) s RIPA 2 fift # , 7% W 3%
R 9 (PMISE) (BCA 87 P ¥ 52 00 2 151 o (O i 78D
CRRZRAEWE ARG, b ED ; vk o 72§ (AKP)
I 7 R0 3 e O R il VR (i s AR ) TR Y
B ED 5 8 RNA /Nl 350 G CRURE AL (7 5%
SRR BRA W)L ED s PCR 514 (AL 528 & 4
R AL BE H ey A R 2w o B b R sl n &
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(TaKaRa, HA) ; PCR O & (B 2R B R H L Fi
1) ;RNase-free water( VA TAEY) TR B A RA
Al o ED ;4 BCK g BR A (Multiskan GO, Thermo
Fisher Scientific 23w, 5 [H) ; i TAE & (R £ 14l
IR F 2 R BRA 7] b ED 5 Z 8k B 55 57 46
(Thermo Scientific™ Forma Series 11 Water-Jacke-
ted, FEER A H] L R ED 5 ] B 2¢O BB (JE M Nikon
N, HA) ;5 IR O HL (Eppendorf 24 &), 8 [#) ; #%
g ¥ M {% ( Thermo Fisher Scientific, 3& [F) ; £ 8 & &
PCR 1Y (ProFlex, Applied Biosystems, 3% [E) ; 3L ¢
J&5E 1 PCR X (LightCycler 96, % /A L Hi+)

1.2 SEe 5k

L2.1 TSRS IR ] 4B 0 BE 2
5 R B ) 78 5T T 40 L (BMISCs) ™ B 8 48 3~7 d
Sprague-Dawley (SD) F, B FHE M (3% 4b 58 , F 75 %570
KPR 5 min R B ELEIH G TG 0T
XU R S 72 F 4 TR LA A7 T TR /NG TR 2 B
JB < B2 T LA 22 0 I A8 S S BB L A T TR PBS
UE 3 U5 K TR A I T i BT e, R EE RS 1 mL
T e 58 4 B 7R (R R 90 mL mil s R AR A
10 mL JIG4F MV A1 1 mL 5 85 55 = 09 W i C D 2K
MEIRE B R AR TS ORE RS EA N
1k FhFERE IR AL AW A R B SR LR A SR L
T 37°C 5% CO, ¥ FMHE R .2 d G VIR, VLIS
3 d U, 20 P TEDRLIS TR AR 80 06 A A AR AR IR
1.2.2 SEHAreH KRR 25 =AU K4l sr o 4 4.
A 2 (BMSCs) : 54l ] 58 42 35 97 Bk 5 5% BMSCs, B 41
(BMSCs + EGCG) : ¥ BMSCs fE % Ml 10 pmol/L
EGCG W5t e R 557, C 4 (BMSCs+ Osteoin-
ductive fluid) : B T W5 5 BMSCs. D 41 (BM-
SCs—+ Osteoinductive fluid+EGCG) : ¥ BMSCs £ %5
10 pmol/L EGCG W WL H & F W H 5 7 .

1.2.3 ZRiEFEAD BT B L EEE,
FH A0 M B 5, 24 LA CEEFL R 10 000 A4~/ 4L, 85
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I 2 d )5 R An e G BE B HAN B A — 29 15
BAMAR R B SR 55, 2 58 3 d il . B 5%
R A ] 55 .1 mL JEFREE I 100 w1 CCK-
8 WL R RN FTRA 37 °C 5% CO, HiFH46 ke
B 1 ho B 24 FLAR 5 5 PR35 TG I 15 3% 602
BT IR G150 AL 200 pL R % 96 FLAR
W B 18 E 7E 450 nm &b, FiEAR ORI I % B (OD val-
ue) ,

1.2.4  ALP KW 454140 i e % 57 1 85 3% W 85 37
7 AR 14 dJE L WOE SRR IR S8 A PBS T U 3
W, 2 IR 5 (PMSE) in A RIPA 24 i 38 A B 61
A PMSF 24 B % 100 mM IR A1 .24 FLAREFLN
A 200 pL R G A Sk BB AT, 5t 4 24 fife 448 i
P R 00 (0 FH U T T R B A o R AN [
VR B HIEA T 0 L 22 A o i £ SR U5 BCA R Ik
R ) 5 G A DA 5 A B AR X 562 nm P K Ab
WG R, FHARTEE i 4t S0 A i 1 2R TR B . [ I g
i 1 5 T Rl C AP ) 3 391 e o 3 70 TR e IR a0 A
BRI INAE IR G55 37 C/KIB .15 min J5 M
ABAAF IRAIE T 520 nm Ab I 4 W % BE 3l 48 138 W
T ry A THE ALP 3Gk

1.2.5 ALP 3t fF 24 FLA I Fl 4 B mir . 5 L A

T ) 40 M€ -, 43 A1 5 45 2 AR R 9 155 952 9, 14 d
S CH AR M NE i R W0 2 T 4 R i W A3 20 R
17 7€ PBS ¥ WP g Uk T R 20 € R il A 8] 5E W
TR E 3 min, SRS IR AT 6 A IS A TR R
JEI%E 15 min, PBS W VEY 2 min, /5 AR Y4
HAZ e 30 s, ZEIRK vl T W IR T P P R R
H
1.2.6  BUBAHSCHEPIRM R SE I 980 R A
Wit 4% [ B (real-time polymerase chain reaction, RT-
PCR) A6 M B 1 AH 5C JE A 19 238 7K F 32 BEAL 46 15 45
# (osteocalcin,Ocn) |, | B JF (alpha-1 type I colla-
gen, Collal) ., ‘B ¥t 2 1 (bone sialoprotein, Bsp) #
Runt #& % 5% A T 2 (runt-related transcription fac-
tor 2,Runx2), 453 TH:FEM) 7 d F1 14 d, i & RNA
i O & B A S AE i B B RN [a) B A2 2 A
AR Ao / Ao PEA RNA MOS0 & & 3545 . 76 B
BEH A DNA J5 2R RS s O il ) & A il cDNA,
SR i vk AR S8 i 9Ot 8 & PCR X b U 95
CHAEME 10 min; 95 CAEHE 15 5360 TRk 60 s, 3k
40 MEFR . LLBActin IS HZ IR 200 R A A
AR RIK &, 5IFHI L% 1,

£ 1 RT-PCRE|#

Gene name Forward primer

Reverse primer

BActin 5-CCCATCTATGAGGGTTACGC-3' 5"-TTTAATGTCACGCACGATTTC-3'
Ocn 5'-CAGGTGCAAAGCCCAGCGAC-3' 5-TGGGGCTCCAAGTCCATTGTT-3’
Collal 5'-GATCCTGCCGATGTCGCTAT-3' 5-GGGACTTCTTGAGGTTGCCA-3'
Bsp 5-GTGACTTGTGCACATGCGTT-3' 5'-GATTCTGCCCTCCGTAGTCG-3'
Runx?2 5-GTGGCCAGGTTCAACGATCT-3' 5 -TGAGGAATGCGCCCTAAATCA-3'
1.3 Siterirsk RENIHTHEEREIEL (x £ % 15- =gmgg§+EGCG
™ } 4 4 W 0 ¥ + inductive flui
7R IERE TR 3R J7 2253 BT CANOV A) BEAT HL 8, X 4 e L -,
PEib AT e /N i E M F K (LSD-¢). >R SPSS & —
. N N > W, c 1.04
26. OB AT AT, P <<0. 05 NN ER B S it ¥ = g
2
X 2
2 R 8> 054
2.1 ZEMIETEEA K1 BN T 44 BMSCs 78 7 d
FI14 d IR EEIE B . CCK-8 553 L7k C 4 (BMSCs+ ool
Osteoinductive fluid) A1 D #H (BMSCs + Osteoinduc- B Culture time By
live fluld_’_EGCG)éH]H@i@i@%i{f&ﬂ:Agﬂ(BM* *P<005, * ok H 2 I)<O.01;***\i?fl_)<0_oolo

SCs) H1 B 2H (BMSCs+EGCG) , 0] L %) 25 1 Wt 1 & 7%
WA BMSCs 35 A — & M fI/EM. 7 dnr B
HET AL 14 d i BAHMT A 24, 30 o
EGCG *I BMSCs B 52 N B4 s (H 2 7 d 1 14 d B C
1A D 21 22 5 ¥R B L U B AR B I S R EGCG
X BMSCs 134 78 JG Atk 5 1

B 1 4 BMSCs t % I 5 7 1

2.2 ALP W K2R T 7dH 14 d &4 BMSCs
) BT B R Wl CALP) 16 Pk . ALP J2& T 4 i B 400 o
SHALI RS AE AR IE LT d B 4 A2 2 ROR
B, 14 d B C 4 (BMSCs—+ Osteoinductive fluid)
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D 20 (BMSCs+ Osteoinductive fluid+EGCG) i) ALP
WM B T A 4 (BMSCs) il B 41 (BMSCs +
EGCG) . A 1 B 21 2 5 AW, Ul W & 5 5 W AT
PL75 5 BMSCs W BUH 5 8] 434k i A EGCG B & i
P74k iy kB L (02 B4l EGCG F i Xt BMSCs fY

N=sy .,
ALP i&PEZ W AW
0.4 - Il BVSCs
[ BMSCs+EGCG
[[_1BMSCs+Ostecinductive fluid
5 [_]1BMSCs+Osteoinductive fluid+EGCG
S 03- o
o
5 e
= *kk
2
=
S 0.2
(a8
)
<€ il
Qo
= Kk
& 0.1
ko)
14
60 a1
Day 7 Day 14
Culture time
" P<C0.05; " FF P<C0.01;"""FF7 P <0.001,

M2 KR4 BMSCs #§ ALP

2.3 ALPZfn B 3 JB/RT 14 d AT 441 BMSCs
ALP et ALP Je (05555 I, 40 i i 3% rb H 30 2045 6
OB Yl €050 0 1) i S 2 A A (0 TR e 5, 5 B
PRI PO EEHFHREE NS, WE 3
JrR s A 4 (BMSCs) e 5,355 , B 41 (BMSCs +EGCG)
FEUR BB PE Y 2, = Z R L0 A5 5 C 4 (BMSCs +
Osteoinductive fluid) #1 D 4 (BMSCs + Osteoinduc-
tive fluid+EGCG) £ 2 2 A 4E @ BHME X k. o = D
UL T B R BEE X 45 ALP WM AR,

a 10, I BMSCs
[ BMSCs+EGCG
- [ BMSCs+Osteoinductive fluid
S s [_1BMSCs+Osteoinductive fluid+EGCG
g e
Q *kk
o
S 6
c
kel
[
g
&
o
()
B
(14
0 -
Day 7 Day 14
Culture time
C ,,. EEBvscs
I BMSCs+EGCG
- 1 BMSCs+Osteoinductive fluid
4% [_1BMSCs+Osteocinductive fluid+EGCG
o 154
@ i
=
he] i
.g 10 i — *hkk KRk
g. ek
3 #
é 05 Tk
©
K]
14
0.0-
Day 7 Day 14
Culture time
“ P <<0.05;

ALP Bt it — U T EGCG 76 i 5 5 9 H AR
HERCE BRI B T R B4R Tt .

BMSCs

BMSCs+EGCG

Day 14

BMSCs+Osteoinductive
fluid+EGCG

BMSCs+Osteoinductive fluid

Day 14 2

B3 FFE 4 BMSCs By ALP % 4 (4 R =100 pm)

2.4 BUEMCHEF RGN EARRT 7dM14
d £ 21 BMSCs B8 AR FEH () 2B 0. WA 4a, A
ZH (BMSCs) ., B 4 (BMSCs+EGCG) #il C 20 (BMSCs
+ Osteoinductive {luid) £ 7 d #1 14 d Z 7 ¥ T E F
P, D 4H (BMSCs + Osteoinductive fluid + EGCG)
fE 14 d B Ocn B FRBKFU & THEH, £
db.de Fl 4d LR T B4 Collal HH 14 d B Ry IA
KFETF ALz, AB A E IR AE 2 4 1) a]
SRR EREEEER., SMELKRE.CH.DY
BB OGP  RIA W m T A 4R B ALK 4 iy
R D B A E mRNA Kk K EREHT CH
SRRV
b 20 I BVSCs
[l BMSCs+EGCG

[ BMSCs+Osteoinductive fluid
[_1BMSCs+Ostecinductive fluid+EGCG

= o
L L

Relative expression of gene Col1at
o
o

L=
o
|

Day 7 Day 14
Culture time

_ Il BvsCs

[l BMSCs+EGCG

] BMSCs+Osteoinductive fluid

[ ] BMSCs+Osteoinductive fluid+EGCG

o
N

0.5

Relative expression of gene Runx2
>

0.0-

Day 7 Day 14
Culture time

YUAEE P 0,017 FFF P <€0. 001,

B4 FFE 4 BMSCs # & B A8 = L B & 3 0
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B P E 2 W _E 2 B B W R T R
FEROWL b D0 3% 9 B 40 A AN R . T A R B
20 6 7 2 BEOR YR L B T A0 6T B B B A RE 2 AT B 5
& HArE Hr ikt . S5E80 T 41 Cadipose tissue-
derived MSCs, ATSCs) # H. , B 8] 78 5T 1+ 41 g (BM-
SCs) ELAG T 47 (14 B 15 16 1 R TG A S5 ) Ak R L T
T A TR B R B P AR DG B A0 K SE A AR, AR S
5530 o o 5% 4l EGCG M ki i W R 5 P
EGCG X K BMSCs B AE R 98 EGCG 7E 1 4
JL R A3 A T 1 . AR F 5 400 b 1 4 S 56 % B R 4l
EGCG 7£ 7 d B Xt BMSCs A {2 2E4EH . i 7E 14 d B
MHIVER e B MG s R T Re R T 14 d 8 9R
B TED 54 T 24 LA RS 5 10 AR AT PR k. A B o e
R T VPR AR 0T 40 R 1) 43k 14 [] B X T 40
e %) 346 B A — 2 5 A5 O s 15 S R A
{18 240 e 5 B SR AR AR R i AL, RS T X — B4
BT 7 d B EGCG L XF T 41 ffg 3% 58 47 5 i o, 76
BRI 4 Mg 5 EGCG Z X, ALP K
5T A A RE ) IEAE G LB i T T DA R
BCEEPE SR S T BHAREN EGCG 1 BB AR
FHTE 1 75 5 VA7 7E B RS A 7 B 1Y) 25 930, A F 5 F
17 ALP 36 PR I AN Y £, 225 HH & Sk x40 i Py
Ah ALP &1y be s e T A I 40 9 i ALPYY, 7
d B HTTZES .M 14 d B scE 35 S P4 ALP
FBW WA S EGCG 76 MUE V5 S W b 2 F 4o 11
L0 R S Ak . ALP Y o DG 3 A A i Y 6
b ERURE NS WD = s Y < 1 2 @7 R
200 160 T e 5 B o RN B R W A, L)
TNACH 5 S WA EGCG Y 20 1A 8 PH 7 Y (o fie ok

Ocn Collal Bsp Fl Runx 2 ¥ R B& 534k W) 45 5+
Mebr R FE N, B © 9UE S5 545 s AA A 6. EGCG
X 30 5k PR % 3K 114 5 ) 5 HL A B O R TP A R
A O o T A 000 3k 2 56 P (1 36 8 1 6 F 5 EGCG T
0 ML A VR O E L AR o
V55 ) T 2k PR 3R 3k B 0 o 1 R I B 5 R VA R
4. W EGCG By BUH 75 3 W 35 95 ) BMSCs 2 A
Collal F1 Bsp 7€ 7 d B} 2 & TR IH M EGCG M A%
FIEFWA . MR EGCG B9 BB 175 5 W B 57 ) BM-
SCs 3K Ocn f Runx2 1E 14 d BB F & T REM
EGCG 1Y BUE 53 W4 B a] 52 B 3 EGCG
Xof AH OGS PR ) 2R 35 TC BH R 52 ), X — B4 R RS T
BRI T R B R SRR Y S U I T B, HL AR AR
W B Z MBS H & BB A DGR S S R R A
AR EATLLE L, EGCG E I 1 & FE AR i i B 1
BN

ZE Lk, 5ol EGCG X 1 21 Mg B B 18 FH A i
VEFI ¥ A i 55 o 152 A B 175 3 0 58 b | 1R
KRIG R B EGCG % # 4 #F i 7B F 75 24RO H
EHRER, A S RGEE 3 Bl R, A5 T e
EGCG BH AH & 1 74 S 41 i A 20 20 T2 52 50 19 o R 42
BEHIS R
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