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10,2040 .80 ,160pumol/L ZE#; E AL P HPF 4 fifl 24h )5, H
CCKS 7246 0] 20 L1 7155 L, AR CCKS A6 245 44 240 it
AR BB (AT E) 20umol/L ZE i K 4 40pumol /L
LM EH A WA EE HPF 400 24h, SR F 7R =S40 MY
S50 £ 98 T, Transwell 3 8% 52 56 46 0 40 i i 4% | S A 2%
YeiE & PCR ¥ Fl1 Western blot ¥4 Bax , Bel -2, Cyclin
D1 J2 MMP2 /) mRNA 5 1%k,

R 5N R4 AH Y, 20mol /L 22 8% 2 4 A 40pumol/L 2
WAL B H] HPF 40 ()38 58 F T8, 05 S H i
(¥ P<0.05) , SXHRAAHE, 20umol/L 28 K FE T M
Cyclin D1 &% MMP2, -3 Bax 9 mRNA ik, Fi#Bcl-2/)
EHFEIL (Y P<0.05), S5XFIRAA L, 40pumol /L 2515 K
ZHAE T % Bel-2,Cyclin D1 K MMP2 ) mRNA 5 H#
ik, 74 Bax B mRNA 58 H &KL (¥ P<0.05), 5
20pmol/L 2 # E 4 AH kb, 40pmol/L 22 ZE 4 68 F 17
MMP2 ) mRNA ik, T Bel-2 A 123k, 1 Bax
) mRNA 5&E A5 (¥ P< 0.05)
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Abstract

e AIM. To investigate the effects of curcumin on the
proliferation and apoptosis and migration of human
pterygium fibroblasts (HPF) in vitro.

e METHODS:. A total of 7 cases of pterygium tissue
removed at our hospital from November 24, 2021 to
December 16, 2021 were collected. Then, primary
fibroblasts were cultured in vitro and identified by
immunofluorescence staining. HPF were treated with 0,
10, 20, 40, 80 and 160umol/L curcumin containing equal
amount of dimethyl sulfoxide for 24h, then the cell
proliferation was detected by CCK8 assay. According to
the results of CCK8, the cells were divided into control
group, 20umol/L curcumin group and 40umol/L curcumin
group, and the cells were treated with corresponding
concentration of curcumin for 24h in each group. Flow
cytometry was used to detect apoptosis, Transwell
migration assay was used to detect cell migration, and
real - time fluorescence quantitative polymerase chain
reaction and Western blot were used to detect the
expression of mRNA and protein of B-cell lymphoma-2
associated X protein (Bax), B-cell lymphoma-2 (Bcl-2),
Cyclin D1 and matrix metalloproteinase 2 (MMP2).

e RESULTS: Compared with the control group, both
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20u mol/L curcumin group and 40pmol/L curcumin group
can inhibit the proliferation and migration of HPF and
induce its apoptosis (all P<0.05). Compared with the
control group, 20umol/L curcumin group can down -
regulate the mRNA expression of Cyclin D1 and MMP2,
up-regulate the mRNA expression of Bax, and down -
regulate the protein expression of Bcl-2 (all P<0.05).
Compared with the control group, 40umol/L curcumin
group can down - regulate the expression of mRNA and
protein of Bcl-2, Cyclin D1 and MMP2, and up-regulate
the expression of mMRNA and protein of Bax (all P<0.05).
Compared with 20 pmol/L curcumin group, the 40 pmol/L
curcumin group can down-regulate the mRNA expression
of MMP2, down-regulate the protein expression of Bcl-2,
and up-regulate the mRNA and protein expression of Bax
(all P<0.05).

¢ CONCLUSION: Curcumin can inhibit the proliferation of
HPF by inhibiting the expression of Cyclin D1, induce the
apoptosis of HPF by down - regulating Bcl -2 and up -
regulating the expression of Bax, and inhibit the
migration of HPF by down - regulating the expression
of MMP2.
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RE o PR T T AR N A R 2 R IR T R
WAAGER B AR FE A%, 2 K (curcumin, Cur)
2 M ZE B SR AR 2R rh SR IR B K P 2 B i &9
HAHR Priafb B brer qee 4R o] i
FIPEFE T A BF 5 F 2 35 22 X SO B 10 1047 4
(human pterygium fibroblasts, HPF ) 2] jfd £ 47 T i, Wi 25 2%
B X HPF 40 38 58 04 T RE A% B2, LA %) Bel -2
A& X FE M (B -cell lymphoma -2 associated X protein,
Bax) \B 4l Jifd ##k X988/ 1 IfiL %5 — 2 ( B = cell lymphoma -2,
Bel-2) A JH A& D1( Cyclin D1,CCND1)  HE i 4 )R
FE H 8 2 (matrix metalloproteinase 2, MMP2) f4) mRNA 5%
FIZ B BN, LU O BE0IR B85 PR 836 I 7 S AT R i
1 w7 3%
1.1 B
101 B WSCHEE E IXR R B A A IR B PO 7E 2021 -
11-24/12-16 FARVIBRIFARE WHL 7 0], DAAPRIE:
(1) #% BOZ Wi bn ME B 12 10 A0 T 8 1) Dl % P3R5 1A
(2) KPS0, AAES A, T ] 8 7 i i) 1k S SRR 1A
(3) KFPARASNE 2~ 4mm, HEBRBRUE: (1) B A HEFRE
P 5 (2) T S PEHR TR AAE ; (3) RPEFDIR BF 1N 5 (4) FRIRZ &
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MFURBE ALY ABFI0ESF (MR RE T ), W Frim
X e S B Z B7 45 4k ( No.20210301007) , BT A f
HHIEIE B MG ET .

112 EERAFEMFE L8R (ELH Sigma A H]) G4k
1fiL %% ( fetal bovine serum,FBS) ( 3£ [E Gibco A H] ) .DMEM/
F12(1:1) WARE; % 3 (2 HyClone A F]) , — FF L WF AKX
(3E[H Sigma 23 7)) CCKS8 7] & (b3 1 08 2 A o 4 R
F PR T]) (Annexin V-FITC/PI 41 L 78 T4 X7 £ (b
TRV ARARATF) SIA 2158 RNA $EEGA7]
& OB bR A I E AR AT BRAF]) (bt A Vimentin 4714
(ah92547, Z[E Abcam A F]) %HL A Pan Cytokeratin $T
& ( ab234297, 26 E Abcam 24 #l) . e Hi A Bax i {&
(ab182733, 3% B Abcam A F]) ., ¥t A Bel -2 $T 1k
(ab182858, & [E Abcam 22 H]) , S HT A Cyclin D1 Hi ik
(ab134175, 3¢ [ Abcam 2\ ®]) | ¥t A MMP2 $i {&
(ab92536, 3= [H Abcam A H]) HPLA B—Actin HLI (bs—
0061R, It ST I L R A= W H AR AT BR /A F] ) | Alexa Fluor 488
FRiCY i 1gG — 31 (ab150073, 2 [ Abcam 22 7)) .HRP
FRiCEHi R 1gG 31 (bs—40295G-HRP, b 57 1 5 25 4 ¥y
HARBGIRAT]) Transwell /NE (32 Corning A 7)) | HbR
L (ZEE Thermo A F]) WA AMIAL (L E BD AwF]) AT
¢ 6 E i PCR Y ( £ [ Thermo 23 7)) HL ¥k AY 2 H 554X
(2 H Bio—Rad 24 H]) .

1.2 Ak

1.2.1 HPF 4R sMEST BT ARUIBRMERE Rk |
Tk SR LUAAE T A 100U/ mL 7 % % 100mg/L 555 5
RO IR £ 2% v WK ( phosphate buffered solution, PBS) H1, 7£
I TAES B PBS MR B N 23 Ik EARE A
B2 ImmX Immx Imm /NG 2H 2L 6 BY R 1) 2H 41 B
AT 40 8 3% ML, 45 7% 30min, 13 2H 40 B I BE J5 1] 1% 3%
ML A 100U/ mL 8 % 100mg/L 558 %} 10%FBS
1) DMEM/F12 5821 F 5 IR ML E T 37°C,5%CO,
YRR IR A T, B 2 ~ 3d BRI — UK, T A0 IR R AR K R
80% ~90% b K 1 0.25% [ 25 11 B AL A% 48, B 3~ 6 fR4
HH F IR RS 5

1.22 MR E  F HPF 413 Fh T IO R 2 R 37 10
W R AR B A K B 80% Ji W R B IR L, PBS 1R Tk, 4%
225 W 25 L 1L E A0 B 15min, PBS 12 Uk, 0.5% il 7 38
X~ 1002 1R 375 40l 30min, PBS 12U, 5% 4 I35 11 1
(bovine serum albumin, BSA) R & 1h, 7 E W, 7
WA 5% BSA  FH 5% BSA 5 B i % HL A\ Vimentin FT {4
(1:250) JFH 5%BSA i B 19 i A\ Pan Cytokeratin $T {4
(1:250) ,4°CHFE 147, PBS 24k, A 5%BSA FiFé 1)
Alexa Fluor 488 #ric I Hif IgG ZHU(1:200) , = L
# lh, PBSIZUE, A DAPI #%HEE 10min, PBS 32k,
it 2 5 b fUBE W58 & 5 i K 488nm i) 2 11 Y 3R 3k
L

1.2.3 CCK8 %l HPF (R iE A R AmaE
I AR 22 8 O R 7 B 100mmol/ L 1) R i YAk fis
FEF-20°C , {3 FH B FH 58 4 1% 77 S0 e B AH O vk B2, O HL
BN ZER P EASEN H LTI, % HPF
YL 5x10° 4>/ LAY % BE A T 96 LA, 10 'E 3 R AL,
HPF 4 00 B 5o 18I W 5 5 35 5 1) 5% 72 AL b A 4333
£ 0.10,20,40,80, 160pmmol/L 2% ¥ 2 Y 58 4 B 37 %
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100pl, ZEEFE AL H HPF 40 24h J5 W bR 55 35 591 H]
PBS {HVEAIAE 1 ¥, [ 35 3R LA 10pl. CCK8 I
5 90pl. DMEM/F12 £53% % | F 37°C , 5% CO, W46 h i &
1.5h J ffi FH B AR A 2 45 FLAE 450nm Ab B GRE &
RIS 7, 3518 FH GraphPad 7.0 %424 % & 40 i 3% 14
50% 122 BB BB v 2 . LAAIIS 7120 50%
JEAT Y 22 B B VR O e vk B AL PR (40pmol/L ZE B R
2H) ,He BE 8B I 509 Ay I Mk BE AL B2 (20pumol/L 22 B R
4, RIS R (R & 228 3R ), o 4 FH A oy e B 22
Z AL T HPF 40 24h,
1.2.4 RN HPF AT ER 441 HPF 41
JifL 225 KLV ¢ B 2 8 25 b B 24 S5 USCAE 41D, ] 500l 1%
Binding Buffer B & 20, A SuL Annexin V-FITC 1 5pL
PL, #EOEIFE 15min J5 40 AR 0 240 B 08 T 1% L
1.2.5 Transwell iT #% LG4 M HPF AT B ER K
HPF Zfi L)L 1x10° 4~/ FLIK 38 BE 20 T Transwell /NE Y F
IR I R VR B 1Y) 25 2 (TG IS B R
Bl ) 200pL, 76 T 2= A % 20% FBS 1) 58 42 15 37 3
600pL, Hf Transwell /NEJCE T 37°C,5%CO, A =46
i 24h JFHCHE Transwell /NERY =, PBS ¥E% 3 IK,4%
22 B FE I ] 72 4 i 20min, PBS VI 3 WK, 0.19% 25 iy 25 e
5, 20min, PBS PR 3 WK, A48 2 B = rh R 4
Jit, PBS PE¥& 3 UK, BT 5 76 U BE T WS AT 41 i O bil
PLIEER 5 A OLEF T4,
1.2.6 LW % EE PCR #& Ul & A HPF £8 f8 Bax,
Bcl-2,Cyclin D1 % MMP2 mRNA £i%x 4540 HPF 4 i
ZAH U T 92 ¥ AL TR 24h J5 R MR Sh W 21 21 5 RNA $2 5L
T B v I P HE BCZH I A RNA , 352 1B Takara S5 %3057
S UL A5 RNA BU5% %0 ¢DNA , # B8 Takara ¢ %€ ik
F B UL HEA TS O R B PCR OB, A 27223k
TR BRI AT R IR R, 5IFSIIE 1,
1.2.7 Western blot %4 il &% ¢ HPF 40 i Bax, Bcl-2,
Cyclin D1 & MMP2 B RIE 41 HPF 20l 2840 )
WeHE 25 1 R AL PR 24h J5 ] PBS R ¥E 3 R, # PBS J5 M
RIPA %4 f# W VK b 24 % 411 g 30min, 4°C 12000r/min & >
15min J5WCEE FWEW., DL BCA BEXE FE R, FWEBhin
A EARF) PBS FIEE (R GR w5 e A 2R L IR
M 2pg/pl, 100°C 3K 4 28 PE 10min J5 T - 80°C 4 77, 17
12% SDS-PAGE HLJk, FAEI A 20L,80V HLYK 30min J5
A 100V 4RZEHPK Th, SR RS 72 (100mA | Th) ¥
EHHER PVDF [, TBST ¥EIE 3 ¥R, 5% Bt 4= 5 &t
P 2h, TBST PRI 3 ¥k, 23 51 Jim AR Bt 1A 188 Y0 8 1) e
L Bax i (1:1000) A A Bel-2 HifA (1:1000) H
B Cyclin D1 $i 44 (1:1000) . %t A MMP2 4 &
(1:1000) \Seffi A B-Actin HLH (1:5000) ,4°C F 7 it 7.
TBST PEASE 3 WK, A FH B 1A 7 B W 4 % 19 HRP A3 ic
Pihe 1gG —H(1:5000) = REMFH 2h, TBST PR 3 Ik,
N ECL 5 2847 S, ffiFH Tmage J 115844~ 447 19 K
FEAAH

Bt 20T . R FH SPSS24.0 XU #1758 122 40T
THE TR & IES i 3 R R niE 22 30K . dliE
BRI R 2200 M 7 25 55 ik, 41 1) 7 G L 4l
LSD—¢ 35 7 22 ANFF I, 2H 8] W5 P B %% {8 ] Tamhbanr’s T2
. LhP<0.05 HESFAGITFEX,

28R

21 HPF ARMIEFEELEE AL EE 3~5d IR
HE D E KRB A N B Hsh e (1A, =
530 A S — R BRI (B 1B) , st
et R AN TE 85 R PEE (B 1C) ) i 40 i A 2R
HERIAAME(E 1D) , 45 B PrAR AL ZUR IR 40 iE &5 2% 0
52 W AR PED Y g B AT IE A AR 9T 55 3% (1 40 i A HPF
i,

2.2 ZHEX HPF MAEAEM M S5XF MAAH L W EE
4 10.,20.,40 .80 . 160 mol /L. [ 22 & E ¥R HPF 41 g
HIMERE | 22 A ST B L (P<0.05) , WL 2, I H HPF
21 IfL 356 7 B 22 9 2 VR B T B IS BB AIS . 40 pumol /1L 22 5
KA 24h J5 HPF IS J1 0 54.18%+3.71% , 1236 5 2
T 22 B 202 B0 1 e (46.38mol /L) |, K vk 2

BER 40pmol/ L ZE R AL LUK 4L 1% H 20wmol /L 28
A, R IR (A EHEER)
23=H HPF @A T BRI XHAMT KA

9.18%+0.77% , 20pmol/L. Z B R AL T-F K 11.37% =
0.87% ,40pmol/L 2 KA P 128K 31.73%+0.68% , —
B LB ER A RITFE X (F=771.77,P<0.05),
20pmol/L il 40pumol/L 22 8 41 5 %) M4 b3 22 H ¥ A
Giit2F i L (P<0.05) ,40pumol/L £ # E 20 5 20pumol/L
ZERMA B ERA SIS L (P<0.05) , 1L 3,

2.4 =48 HPF IR B RS XA AEECh
88.80+2.46 1>, 20wmol/L 22 # R 4 iFF A B %CH 70.00+
2.91 14>, 40pmol /L Z ¥ R AT R AL 43.67+8.03 4,
SRR ERAGIIHE L (F=58.58,P<0.05),
20umol/L 1 40pmol/ L 32 8 3K 20 5 % B 20 LA 22 S 9 A
Gt E X (P<0.05) ,40pumol/L ZEH E 4 5 20 wmol/L
LEBEAEZERAGI#E L (P<0.05), LK 4,

2.5 =4 HPF 41 A1 Bax,Bcl-2,Cyclin D1,MMP2 mRNA
RIELLE AR TR Bax PUIHT-HE Bel-2 3
FEAPEAHCIE A Cycelin D1 3T FSAHSCHEEK MMP2 ) mRNA
TR 2 R A S22 E X (P<0.05) , 20pmol/L £
B HE Y] Bel-2 ) mRNA Rk 5 X 4] oA 25 i G2
BEX(P>0.05), 5% B4 HE#, 20umol /L £ 8 R 4168 I
4 Bax . F# Cyclin D1 MMP2 mRNA ik, 22 3494 4 it
EE N (P<0.05) , S5XFEAAH L, 40pumol /1 22 ¥ K 4L fE
278 Bax, F# Bel-2 Cyclin D1 MMP2 mRNA ik, %57
YA G5 X (P<0.05) , 40pmol/L 5 20pumol/L 2 #
24 Bel-2 Ml Cyclin D1 ) mRNA 223k FA 2% ¥ 451t
FE Y (P>0.05), 5 20pumol/L 2 % 20 A1 It 40pmol/L
LR RE T ) MMP2 F1 3 Bax mRNA ik, 22 344
Giit s X (P<0.05) , W#E 2,8 5,

2.6 =4 HPF Z8ff Bax.Bcl-2,Cyclin D1 . MMP2 Z B %k
BB =400 Bax Bel-2 Cyclin D1 MMP2 1% 351k
K- F A Gt 2F 8 L (P<0.05) , 20pumol/L Z# &
2 Bax,Cyclin D1 J2 MMP2 8 3Rk 5 X R4 s =
WG 1124 L (P>0.05) ,20pmmol /L 25 #1241 5 %} B 4
FLASRE T 9/ Bel-2 SRR B, ZRAFRIT¥HE L (P<
0.05) . 40pmol/L ZHZE 4 5 X I L BE T I Bel-2,
Cyclin D1 & MMP2 #y#E 23k, B Bax B8 H £k, 22
SYH G FE L (P<0.05) , 40umol/L 5 20pmol/L 3
HE 4 Cyclin D1 & MMP2 {8 £ 5 LR E S L5
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B 1 HPF fiRaRERRETE A AL HPF 4008855 3 £ HPF 40/ C. HPF 40 i ¥ & (1 2235 B s D . HPF 4 i)

TN AR A R IR I
x1 5l9F7
Gene Direction Primer Product size( bp)
Bax Forward 5’-CGAACTGGACAGTAACATGGAG-3’ 157
Reverse 5’-CAGTTTGCTGGCAAAGTAGAAA-3’
Bel-2 Forward 5-GACTTCGCCGAGATGTCCAG-3 129
Reverse 5~-GAACTCAAAGAAGGCCACAATC-3’
Cyclin D1 Forward 5’-GTCCTACTTCAAATGTGTGCAG-3’ 228
Reverse 5’-GGGATGGTCTCCTTCATCTTAG-3’
MMP2 Forward 5’-ATTGTATTTGATGGCATCGCTC-3’ 202
Reverse 5’-ATTCATTCCCTGCAAAGAACAC-3’
GAPDH Forward 5'-TGCACCACCAACTGCTTAGC-3’ 87
Reverse 5-GGCATGGACTGTGGTCATGAG-3’
150 B — TR0 J5 20 2 A 55 S H T2 TR BELBR 8 TR 2K 1) D
ARSI R B BARE FALE A feilk— B0 R
R FAATER T IR B N DIBR + ARG R A AE R SRS
:?; 1007 2 2 PR DI IR + 235 TR A (32 R | SELIR 8 I DB + 1 5 45 1 4
1 MRS AR FEAR B I VTR + 3 RS AR 5553 B TR O =X
- . L FORB ARG Z R0 A G 23 MR BT
. (HHBA LY A M AT B bR Tha ™, 2WEME
- . Ry 2 2 HOR AR IR I RS, R R AT e
oL L=l I r-_\f" JiEE Bt 21 4 Ak S5 AR T i TG B W 2 &R 2 B0z 00
& & & @ ¢ T BUA IR ST W 2% B R AR S AT 8 R R 2T 4

O
O '),Q\ D\QQ %QQ \Q)QQ

2 ZEZR HPF fREEMNRNE(n=3)
2 ;°P<0.05 vs 20pmol/L LWEH,

*P<0.05 vs ¥ 1R

7 L (P>0.05) . 5 20pumol/L FEEE A, 40pmol/L
LW RUARE T M Bel-2 M IR IAKF, L Bax M H
RRKF, ZR A G2 E X (P<0.05) , W& 3, K 6,
3itie

SR B PRS2 —Fh L Jry 0 BR 235 2T 2 1l 45 20 2088 4 0F
AR N R A 1 H WL AR 0, T 5 R ) R kAT
PO IR FAESFREIR ™ o SRR ARG 098 L R 2R 0 |
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ANMEY G,/ M ST BE T R0 I O 1, BE A Ao JEE B 2T A4 441 i
M35 T B AR A I8, BERE AR TGF -B1 375 T 1 MR HE 1
ZT 220 73 A I D6 255 IR HEE G 2T 248 200 i 14 41 1 4 A s
P ARBIR S R B E K BRI HPE 20 14 58 AT
¥, I AT, $ /R 8 R AT Bl 40 ) HPF 46 g 3
SRS, KE S HPF A0 Tk BELAT AR B A A0 A

0 X RE A Ao 410 ) 40 i 1 A 4 < A | LN S 2
FiCGPER R i A A R R BROIRTES A S B R A fiE
TR AT A SR AR R R L S 05 AT RS AR
AL, A fIF 5tk B 2 B 3R fE 1 ] HPE 40 i f) 34 5
Cyclin D1 AT L3 i 1 1 81 4 248 i Ji) 400 22 s ke A1 22 9 240
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A 103 B 103
jo1 Q2 ja1 Q2
10.16% 5.83% 103_‘ 0.49% 6.29%
<
o 10°
10’
Q3
: C - 4.48%
10° 2 e —rrre——rrrr
10° 10' 10° 10° 10*
FITC-A
501 Q2
] D 40-
10° 3 a,c
301
< :
= 10° o
e ﬁ 20
E a
10"+ 104
10° ; S— O == %fm#4  20umollL  40umol/L
10° 10’ 10° 10° 10*
FITC-A
3 =4 HPF @AT BRI (n=3) A% B4 ;B.20pumol/L 25 K4 ;C.40pmol/L ZE K4 ;D AR E ;2 P<0.05 vs XF 1A
2 ;°P<0.05 vs 20pmol/L LWMEN,
A
80+
S:
F 60
=2
=
g 40 =
H
20
200 um|  ©
XtHE41  20umol/L  40umol/L
4 Z=4H HPF @RLTRIERILLE (n=3) A XFIR4;B:20pumol/L 2 £ 4 ; C.40pmol/L R4 ;D AIRE;*P<0.05 vs X} 1R
2l ;°P<0.05 vs 20pumol/L FEHTFE 4 |
¥ 2 =4 HPF Z8Hf Bax,Bcl-2,Cyclin D1 ,MMP2 mRNA &AL Xxs
e Bax Bel-2 Cyclin D1 MMP2
X 2 1.00+0.08 1.01+0.19 1.05+0.35 1.00+0.09
20umol/L ZEH KA 2.17+0.39* 0.8120.13 0.60+0.10" 0.85+0.08"
40pmol/L FH R 3.88+0.82"¢ 0.62+0.07* 0.37+0.09" 0.59+0.02"°
F 22.56 5.78 7.52 27.05
P <0.05 <0.05 <0.05 <0.05
TR IRL AN MR P<0.05 vs XTIRA ;°P<0.05 vs 20pmol/L FE 24
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MRNAT X % 35 KT

Bax Bcl-2

5 Z=£H HPF 4 Bax,Bcl-2,Cyclin D1 . MMP2 mRNA F&iAtb % (n=3)

A Xt i 2 20umol/L 40pmol/L
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