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Abstract

¢ AIM. To evaluate hesperidin’s inhibitory effect on the
proliferation of human pterygium fibroblasts ( HPF)
cultured in vitro and its influence on the expression of
cyclin D.

e METHODS: The fresh tissue of human pterygium was
cultivated by adherent cell culture in vitro and adherent
cells were appraised by immune fluorescence staining.
HPF cells were treated with hesperidin ( 24umol/L,
48umol/L, 64umol/L, 72umol/L, 96umol/L, 120umol/L)
and MMC (1.5umol/L, 7.5umol/L and 30.0umol/L). The
inhibition rate of cell proliferation was detected by MTT
assay 24h, 48h and 72h after treatment, and appropriate
concentration and time were selected. The relative
expression of cyclin D in HPF was detected by Western
blot.

e RESULTS: When HPF were treated respectively with
hesperidin (48umol/L, 72umol/L) and MMC (7.5umol/L)
for 48h, Western blot results showed the relative
expressions of cyclin D in blank control group ( normal
culture) , MMC group, hesperidin (48umol/L) group and
hesperidin (72umol/L) group to be 1.20+0.02, 0.60+0.03,
0.54+0.02, 0.45+0.07 ( F=73.025, P=0.001) respectively.
The relative expressions of cyclin D in MMC group and
hesperidin group were lower than that of blank control
group ( P<0.05); while the relative expressions of cyclin D
in MMC group and hesperidin (48umol/L, 72umol/L)
group showed no significant difference ( P>0.05).

¢ CONCLUSION ;Hesperidin can inhibit the proliferation of
HPF by reducing the relative expression of cyclin D.

e KEYWORDS: . hesperidin; human pterygium fibroblasts;
cell proliferation; cyclin D
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1 BFEEERMETUREKEA HPF 288 A5 (x40) ;B 5 — LA (x200) ; C. 28 —U4AAE (% 100) ;D 55 =4
(x100) ,

TR S 4Ry T A 024 55 o R I T A0 M Y e B
XS5BT K BAT AR T, 25 A 2 1 40 i i A 400 3 D)
DR A AET 4E 21 it ( human pterygium fibroblasts , HPF)
BB 5 U T T A BIL R 2 B AT R I S B R R A
P R IER AN FRE ARG LN 19. 4% ~
75% ,*}ﬁéﬁ%%%%% C ( mitomycin C,MMC)fﬁ‘Tf‘}ﬁ,E
KARREN 10.3%" . MMC A8 40 ] DNA (94 5 LA
il HPF [ 1 450, DT 400 o) 30K 48 PR 19 &2 &, ARG )
MMC. (#4585 25 By 5| kS £ RS 33 A | L I fige B T HIR 4% 3
Eﬁ[ﬂ .

AT A8 B R 3 5 BEL AT 240 A ) 30 DA T 410 7 A
2 o P R AW H D(ceyelin D) EEAEAIM G1 14
W, 2 G I 1k 3 g 7F 5 CDK4/CDK6 454
JEHEA A% , T L cyclin D-CDK4/CDK6 & & & ffi Rb
HH P107 FH & P130 H AR, bR XT B, F 255 5
PR 4 AR P S 20 4 35 DR 2 3%, DT )i 20 4 it )
W1 ARSI B A X LIRS P HPF 40 i A4 1 2 0
YER K cyelin D 8 FIRIK A2 HEATER DS
1 #RIF A %
1.1 B
111 BRAREUAT SR ERUR R PR BB R R 30 14 30 HR,
Hrp B 1S ), 4 15 B, R 30~ 60 %, I ABRIE: (1) FF
IR R MR R IZWAR i 5 (2) 8 PR Sk i fz A f I
K2 2.5~3. 5mm, HEERBRAE: (1) 2 % S AR 3R B N 5
(2) FARBT A RE A ZS BB 5 (3) BEAEA IRWET AR (4)
A SRR R AT E . AWFFOE AT 1 A
PR AT TR E IO 5 F BB R 21 2L kAT )R AR K
AR IR R 5 B T ARG R E A
1.1, 2 EERFIFEE 1640 JERIIY FRIE G4 075 B
B (L E Gibeo A W) P -HEHR (LRI EF
BAEBRE]) , 28 6 F & Annexin V-FITC 4f Jifg I
TR AR & eyelin D 25 FPUIA  B-actin 25 AT FLUIE
I H BT (vimentin mouse monoclonal antibody ) R A
(B E S RAEYHEARARA ), MTT A I 350 &
DMSO FEBRAK 8 e (CRR T B 5w 23 W] ), &40 o 35046 )
857 & (32 E BD Pharmingen A ] ) , MMC &5 (b5 H B
TR AT R A ) 5 R A8 g (SRR 2K ) 880) 181
PG BAMBE( H A OLYMPUS IX71) , HL 3K A 56 5 B 5 A
1% Z 5t (#[E Biorad A F])
1.2 ik
1.2.1 ERMMEEF  ToE 0T R A M SUIR B A 24
ZUE TUK b, PBS ZEPi vk 2~ 3 W R ZH 40 il 4 g /R
R PR Y A S8 /N2 0. S5mm x 0. Smm X
0. 5mm, AT RIOE SR, A28 Z [ [H B 0. Scm,

IS 12% 64 M35 19 1640 15 357 3k 28 NIl i B 5 4 21 e
2~3dJE A L ARTE 40 ML N ZH 8L s € M, 24 1wk J& AT
P B IR0, R A S5 B R TR R R, g 2d B 1 K
W, VG R 4~ 6d A AL AR — Yk, BUSE —= AR 40 it 3F 47 52 5%
(E1).
1.2. 2R K EHAN 1. Sem LHEAEI A ET 6
LA, BOS B A L 6 fLAR b, AL 2mlL, 32 P
BIER 1x10*4/mL, RRA0MK I BE3E R )5 FH PBS 220
W 22 ph PR B 7, B A0 BRI A - 20°C K
5min, PBST (0. 1% Tween20/PBS) i ¥k 2 ¥, il A 500l
blocking buffer(2% BSA .0. 1% Tween20/PBS ) % i £ 51 ¥
# 30min , FH BRIEEE 8 T ) 6 K g e iR
& -PU/NEFITC XA i A7 4 o, A L R 4 W e T~ LA
492nm WK HATIOE, 4,6 - BRIk -2 - 2R EE gk (4,
6—diamidino—2-phenylindole , DAPT) Xof 20 A% AT e UL
358nm WK ST A . B YA e V- g7 R Y SR Y | B
RN EE RE WA HPF BIE S 2ERHE
1.2. 3 MTT AR TEI IR BOSHON A K 4 i
Rl T 96 LA, B R0 R 3x10* 4/ mL, BEFLINA 40
J B 100, BEAR 4528 X BRZH 0 A B 200 it o R4
AN[EHEE MMC 2H (1.5.7.5.30. Opmol/L) A [ ¥ J3 48 pz
F2H (24 48 .64 .72 96  120pmol/L) ; N 2H % 5 N fL.
TR 20 M 00 BE S5 R A 1 12% BR AR I 1Y 1640 1y 37 L5 5%
12h, 53 A H R BE 25 55 95 T 24 48 [72h, BALINA
20pL MTT ¥ WP 5T 77 4h J5 K IR A WO R, 9L R A
150l DMSO, FOGALH 2 % 10min 5 AR (L 570nm
RIS B2 (OD) L, 153 200 b 36 5 0 o1 236 O 3 45 B
FMMC AE e BE FnBs ), 40 B3 Akl % = [ 1-(m 2y
ZH OD -5 FI XTI ZH OD {H) / ( Jo Ak #1410 i Xt B 20 OD
fH-25 X IR OD H) ]x100% .,
1. 2. 4 Western blot i%#& cyclin D B9k B x5k
KA EEFT T 60cm 5557 ML, 2250 % B 5x10°4/mL,
FENLANA 4mL 20 MBI, 1548 W IRZ (IE# 15 9% ) \MMC
ZH (7. 5umol/L) 8 FZ H4H (48 [ 72wmol/L) , T4 41 it U B¥ 5
WA 12% a4 LT 1Y 1640 1538 L1533 24h, A& 4
WeBE 251G 5% 48h Ja WU K IR, 3mL Fild PBS 2% v
VE 2 YR, A 40 2L A7 ( RIPA ) 200 12 FEY B 1k 960
(PMSF) 2L, #2) & T vK I 30min, 2 M 5 0 24 e , 4°C
T 1 200r/min %0 Smin, B %€ % 0. 5mL Z0 &
BSA PN (MR, AL B FR 202pg 25 AL, 80V HLTK
2h,200mA F % 70min, AR W5k B FAHUA 1h,4CHFE —Bt
(RRREELB 1:200) 33 72, H IR & P (A B EL 45111 1000)
Th, A SE R BEREC T IR RGOSR
Gt 0T R ] SPSS 22. 0 Ge ik ab 3B . 3t
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2 BERAFBHREEEKFA HPF AR (x630)
5 C A A SRR SR R

F1 BEEWMERRSA HPF 4L 5HEa il (X%£S,%)

; EFHBTE] (h)

PR (pmol/L.) 24 48 7

24 9.91+1.31  31.78+4.34 14.51+3.43
48 17.80+1.87  45.58+2.49  20.81+3.09
64 33.62+13.31 51.82+0.71 27.24%1.35
72 35.03x4.73  69.44+2.74  51.70x1.09
96 39.98+1.55 78.31x0.67 64.00+4.99
120 44.87+1.14 81.83%0.57 67.09+0.62

T Foge = 220,192, Py = 0.002; Fyppy = 94. 648, Py = 0. 005
F gt = 9- 835, Prgsparny = 0. 062,

%2 MMC X EIRE R HPF 2R 58 A3 (XS, %)
. YA BFE] (h)
U /L
HREE (puanol/1.) 24 48 7
1.5 12.85+1.71 39.55+1.33  54.71+3.59
7.5 26.35+2.72  72.57+3.23 84.45+1.35
30.0 48.70+1.83  84.82+0.86 90.04+0.90

T Fiyge = 317,660, Py <0.001; Fyyy = 1173, 218, Py <0. 001
F ey = 192. 491, Py iy =0. 001,

EORI xts FoR, £ 4] 28] 5 09 R
A I 1) 7 25 08T s Z2 AL IR (AL A F AR L I R
D7 28500 it — L LL Bk ] LSD -1 K9 . P<O0. 05 I
ZERBAAGITFEX,
2HER
2.1 MRS PIEE A AN A B 2R E A, e e Y
g R R, BRIE Y B AR x NSRS A HPE 4 i
BOEE A ORI L RE DM T R0, MRS
I AR SR TE IR Z5 4 s DAPT 7] 2535 41 A K 5 40
MA% h DNA RGeS &, L5848 1 i~ 22 05 0 [BDE 4
& HPF difIE 8454 (1K 2) .
2. 2 IR ENBKE R HPF MBI ME]  MTT &
g5 AL R A8 R X BOIR S A HPF 40 it i) 386 55 410 1 2 i
RS R FH e B P 38 Tan iy P v, Bt RS 2 FH R ) 7 28 <
SeTH i A, ELRS B A FH v B 5 sk 1) =2 1) T 53¢ B 850
(1), MMC X 3R B A HPF 40 i (% 389 58 410 1 R b
MMC ¥ 25 34 I i T 5, B MMC AR FH R[] £ 3 < 3228 i 14
i, H MMC A R v B 5 B[R] 22 [ A2 AE 38 BN (] 2)
3 o R F AT R MMC XoF 248 34 5 00 1] 23 7 A 0 &85 SR gk A 7
2024

A FURE N HPF 4 2 3 & (A BAPER A B 40 Af A% DAPL e 2 [HPE R

n .
cyclin D

B -actin — > = =
K % (umol /L) 7.5 72 48

MMC e
B 3 Western blot jx#& il & F X cyclin D &i%

K= U

¥ %2[”'“]0

Wi, Jo 250 50 AR 25 1 1 > 4 i 38 (1C50) B 259 T
i &, B A W B 48, 72umol/L, MMC ¥ FE N
7. 5pumol/ L, A HI B [H] 3¢ 48h,,

2. 3 FENEKEZ A HPF 405 cyclin D RiERI &M
Western blot £l 25 5 W7 (K 3) , 25 B A BZH  MMC 2H
(7. 5pumol/L) & FZ 4 2H (48 . 72umol/L) 4} cyclin D &
FUAR Rk 42430901 1. 20£0. 02.,0. 60+0. 03 0. 54+0. 02 ,
0.45+0.07, Z R A G IT22E XL (F=73.025,P=0.001),
MMC 20 FI¥S Bz 1 41 (48 . 72umol/L) 4 Jfl cyclin D 25 [ 4
YRR BT 2 AX AL, 25 WA G T8 X (P<
0.05) ,MMC £ F#E fiz 20 (48 . 72umol/L) 40 i cyclin D
X RIB R 2Z R IG I 2EE L (P>0.05)

3iTit

SEMR G R AR b A K SR = A
AR H BT S0 AT AL T3, AN H L5 B R A
PRI , 5 448 A R B P i L 5, DU B S S i 400 g, 7
HRIEE ) BARE AR EE AR LE ML EE, HE
SRR R, SR AN A 22 Fh a0 DX 25 AR LR B A (R 1k
PR EEEN . AR R, FRE A A L
RN T bgga | FL B Am M M s R
i R FOR B A E & SR A LU L R &
WG RNE RN SV 2 D s A= o = BT,
FLRB RGP AR E 5k LTSN 32, 2459 S AR YT M
PIIRGITIE . R FARVIBRME &AM M 5, EAMGEE Y
RN 24% ~89% " | [E NHRGE 1 20% ~T70% ", Ky
TMHIFEIRERE & BEHHAT TR, E£FR
TRIT I, A E R R A | AR A A T A
SERER R R Rk TR IR YT O T, BR A R Bl
59 (40 MMC) 175 B 2500697, BAR A AL IR T
FURB WA G 2 &5 RS R FARXIE R IR E AL
H—E W7, B 25 B 0 IR 36 /0 B PEAE R B, 5 5
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51 A 5 R b MBI AN B B i FE DL S i 5 77 E - AOAE
FEARREE MG AR A Ih IR B3 P 24
) MMC 7] A5 20 1 20 DNA 385 e 5 i 46 | TRt B
AGYERY S L, AE SR AT AR L 2 i MMC ]
1k L2 FRRAE v BEAR B R N 414, I AR B A
ARJGE &, (AHXTIR R BEMEAE R, HRRSLn )45
K RESRER, WA, BHEEE A RERE ARG
FERAE S MMC 175 A Jay 08 40 98 1 S LS £y I 2% ik
A VI KER, L, F-4%—Fh R AR i SR 58 g 4=
B, IR L TR RIEH ) B H

B K (hesperidin ) A2 85 B2 2 5 25 B BT B0 BE 17,
R ECE AT R R R SR AT A L TR AR R A B
gy HA R IR AR SR EE T 1. 4% HEEE R R
&R PR AT AR R AR IO B A 0 R B ROk, PR B e A
Y oy ARl )iz SE 2 B M I — B BT
2R, LA 25 245 1 B AT S v, A B R R
SRR BRI T R PR R AT, R R U KSR
To#E, HAPUR Pr IHIATE IR R A B PUE A X2y
YA AT IR T PR AR 2 Al AR s PR H AT,
SR RSN, DR I | NP2 SYE SO W £ ! i B A SR i )
FIBEFE ATk, B IR I8R5 0 T 5 5k T I A R 7 41 U 9 e
X A S5k o MR 3 L e 40 6 Ak 40 6 8 0 5 4 0 309 7
M K B, R B BEA o 0 B 1 o 448 A 15 3 0 S 30
R vk A M T, B A WE g e W, 4B A o BH
TGF—B/Smad {51 % 11 il 40 M 384 58 ' T B8 Bz 46 1
FIALIA L ZLTE A 3 BIEH

H AT, & T4 J H 7R IREHO A DA g 4l . AR
F5 38 3o WL iz XA AP % 35 19 N BEDIR 155 P HPF 40 i
B K cyelin D ik BS20E | U S-$ 50 BhiA 7 K Wiy 32
RERE KRB A 25 5, ARSI, Bl 5 B[] ik
JEE (R BE T, 8 Bz A o BECIR B TR P 41 B 386 51 7 4100 i 30 347
B A B A 48, e R 48 ~ 72 wmol /L At 1 il 25 2R
HEN A A G, IR PR EA B 509% K L b IR B
XFSUIR B A HPF [ 38 58 EL A 7 1 7, I o VR B 1 AS W
ST, AI0 R 23R 0 0T R A U N2 I SF [ P S S 0 1
KRBT, BEAh, FRAT & B, B8 R A ] B AR BRI
HPF ZHfirf cyclin D AYEE3K,48 72 mmol /L ¥ FE#E Kz 4 %
cyclin D k3574 B W /9 B0 H14E T, HBUR 5 7. Spumol /L
MMC A2, B & 1 5 MMC A2 08 T /8 AL B A A
I, TR R A RARTCRE A 3, HL 0 I R 4%
TSR B R K IR FCR B ARG E K BB H R
e,

25 L TR A GEUE SR B X NS AR B A HPF 4
i ELA i B B AR T 3R A R L A B R
FAZIWI R RE , (H W 75 1E— 298 L X eyclin D (R E AL
Wil ST YENTERING — B W25 AT E—2 0
SR R X 1 AR 17 3% e TR FR2E ST, ol S4B (4 Ty 3
RBE R K 0 B R4
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