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[ Abstract] Objective To investigate the inhibitory effect of rapamycin, an mammalian target of rapamycin
(mTOR) pathway inhibitor, on the proliferation, migration and fibrosis of human pterygium fibroblasts ( PFBs).
Methods Pterygium tissues were collected from patients with primary pterygium who underwent surgical excision in
Shenyang Fourth People “s Hospital from May to July 2015. The tissues were cultured in vitro and the PFBs were
identified by anti-human vimentin immunofluorescence assay. The 3 to 5 generation cells were used for the
experiments. The viability of cells treated with different concentrations of rapamycin was detected by methyl thiazolyl
tetrazolium ( MTT). The cells were divided into normal control group and rapamycin group, and the scratch wound
healing test was used to evaluate migration of the PFBs. The expressions of MKI67 , a-smooth muscle actin («-SMA) ,
fibronectin, caspase3 , mammalian target of rapamycin ( mTOR ) and LC3B mRNA were detected by real-time

quantitative PCR. Results The cultured cells showed morphology of long spindle and were vimentin
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immunopositive. The cell viability in rapamycin treated PFBs demonstrated a dose-dependent decrease. At 24 hours
after culture,The cell viability in 30 wmol/L rapamycin group was (76.67+8.84) % of that in 0 pmol/L rapamycin
group (P<0.001). The relative residual scratch width in 30 pmol/L rapamycin group was (35.40+11.62)% 48
hours after scratch,which was significantly greater than (2.45+0.76)% in the normal control group (P<0.05).
Real-time quantitative PCR showed that the mRNA expressions of MKI67 ,a-SMA , fibronectin and mTOR in rapamycin
group were significantly decreased when compared with those in normal control group (all at P<0.05). The expression
of LC3B mRNA in rapamycin group was significantly higher than that in normal control group (P<0.05). The mRNA
expression of caspase3 was not significantly different between the two groups (P=0.861). Conclusions Rapamycin
can effectively inhibit the proliferation, migration and fibrosis of PFBs without affecting the cell survival. Detailed

mechanism remains to be further studied. Rapamycin may serve as an anti-fibrosis agent to prevent the progression and
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recurrence of pterygium in the future.
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L1 bk

L1.1 AL FORE R HAH AR A 2015 4
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488 BRic P 1gG (3£ [ Invitrogen 23 #] ) ; DAPL, HI 3
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& (£ [E Thermo Fisher 23 7] ) ; By ¥ K 75 (Jb 50
FIZEL A ) s 4 13 B 45 A (bovine serum albumin,
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Bl s CO,E R B F2 4 (318 Thermo A W) 5 5L
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AL EWRITA 20wl MTT (2R B FE S 0.5 o/L) |
37 CHEFR N RSB 7 4 b, 5 5 AL N A 15 97 W, AL
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P 10 min , £82] J5 i F B AR A3 H0490 nm P < AR 4% L
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10% Jifi 4 IfiL 75 /) DMEM 85 5% JE 4k 22 15 57 . RR 21 3
NEAL. ul TAE S 6,12 .24 F1 48 h 18] E AH
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B2 % A, N A0l Trizol $2HC 3 RNA, 4541 4
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MKI67 F:CTGACCCTGATGAGAGTGAGGG
R:TCTCCCCTTTTGAGAGGCGT
a-SMA F:CCGACCGAATGCAGAAGGA

R:ACAGAGTATTTGCGCTCCGAA
F:GCTCATCATCTGGCCATTTT
R:ACCAACCTACGGATGACTCG

fibronectin

caspase3 F:GGCATTGAGACAGACAGTGGTG
R:GGCACAAAGCGACTGGATGA

mTOR F:TCGCTGAAGTCACACAGACC
R:CTTTGGCATATGCTCGGCAC

LC3B F:GAAGGCGCTTACAGCTCAAT
R:AACGTCTCCTGGGAGGCATA

U : GAPDH - W T H I U 1 S 5 - SMA - P 8 WLIL B0 2 1 3 mTOR - T
FL W A A
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F 19 PFBs(FER =100 wm) Al 353545 3 KEFA] WL/ B0 40K M % 40
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100 wmol/ L5 M1 5 25 41 40 ffd 1% Ji {8 )™ 5 B AR, $2 7%
PFBs P {55 (4 2) 0 3T MTT 255 %4 30 pmol/L,
TN ZIENIG SR TAEWRE . TS E ML
BR,0 wmol /LA MA% K 4 PFBs fER; 97 J5 24 h B ik
o BE LG, A M AR T LS IR EOE I8 R R % HE A
30 pmol/ L7 A% 2% 20 40 M %% & W KT 0 pumol/L &
MAEE 2 AL, A0 2 A0 K AR Y, 20 i A B o 2 K e 2 2
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K2 FRERREEMEERA PFBs HiE N EM LR (x5, %)

415 AR I L 3 1 fE
0 pmol/L T M55 Z 4 6 100. 00+0. 00
10 pmol/L TEMAEE F H 6 91.72£6.73"
30 pmol/L % K 41 6 76. 67 +8. 84"
50 pmol/L &M% K 41 6 67.61£6.93"
100 pmol/L M5 K 41 6 2.34%3.25"
F A4 183.703

P {4 0.001

U255 0 pmol/L WA 4L H AL, " P<0.05," P<0. 01 (# [} 3 J5 72 4%
B, LSD-t K 562)  PFBs: 8 Py 20 ZUn 2T 4k 40

0 pmol/L FHIAFERA 30 pmol/L FHWARE R4

B2 FEMBETUEO pmol/L 7130 ymol/L FIHERLEA
BHE24hEAABSNES (BN =50 pm) 0 pmol/L FHIHE KA
PFBs 7 24 h #9400 M8 25, ol W0 40 M0 22 00 , A EL 7 45 R % A
30 wmol/ L % K 21 PFBs 4l g £tk /T 0 wmol/L 1% K 4L, 4
f A0 AR TE , 40 A 2 () A 3 4, (R 3k R Rl

2.3 AR AL DE X I AN ) I ) A A O FS
ER R

QIR SE 5 R, IEH M 4 PFBs TRIRJG 6 h &
YL A 2 1 SR N AT RS o SR A% I TR
0 TR 2L R Y R LA R R R A LR, 22 5
WA Gt 2 L (Fy, =27.035, P =0.007; F,, =
259.464,P<0.001) , P QU5 12 .24 48 h FHIAE K
ZH ARG 3 95 58 32 249 R T R IS IR 1] T 6 IR 25 5 Y
A GRS (¥P<0.05) (%3, 3) .

x3 EWMERHAMEEEIRA
7 [E] B 18] 2 48 3 KR B8 B bR 8 (x2s, %)

T ] A9 5
WHEOL  AEF 6L REE 12h RREE 24h R 480
EHAEA 3 100.00:0.00 70.96:8.08 50.24:8.85 17.0423.13 2452 0.76
FUGES 3 100.00:0.00 81.59+8.60  68.56:3.82° 45.99+1.53° 35.40+11.62°
T Fjyy =27.035,P=0.007; Fyypy = 259. 464, P<0. 001. 55 6] i ] £

E 6 IR A He A, * P<0. 05 (H 42 0 &k 75 [R 3% 07 22 43 A , LSD-1 £ 45:)

Hibll] AR

XIJR/E0h RIJRJG 24 h YR/ 48 h
‘_ T Jw-:-*;;_ e X "

TEH X IRZE

4

HIHER

il
B3 XFREIETUE PFBs BAMBIT(Fr)/L =100 pm)  RJE
JF 24 h(B @ FRIC) 148 h( R (ARIC) A % R 4147 B A9 Rl IR 5 %
3 KT IE H O IR, 40 R AT ] e

2.4 30 pmol/L {5 IA%E R AL 5 25 B K R A2 4k
AR R LN P 3 A A DG SE B MKI67 | £ 4 b
F 6 3L T o-SMA 41 g B 22 28 [ fibronectin 1 mTOR
mRNA 1 %F 2 35 & 43 3 4 0.36 £0.19,0.36 +0. 15,
0.68+0. 13 i1 0. 52+0. 06 , ¥ %5 I XF H8 21 BH & &A%,
ZRA G L (¥ P<0.05) ; B iA % R 41 A b
br&# LC3B mRNA FHXT Rk 54 3. 06+0. 86, 45 1E &
X IR G 1, 2 A G EE L (1=4.805,P =
0.001) ; F7 M 25 2% 21 44 M P 4 12 4 OC & A caspase3
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3 it
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SRS A T 4 20 M 1) 38 2 Re AT RZT A, 4 s T
RE 7 100 1) 3 PR PR R A A2 Sk v R 4 R AR

i AEE FR 2 mTOR i #% 19 4 S 4 BHL T 570 , 5 41 i
N 3Z & FK506 %454 75 14 12 ( FK506 binding protein 12,
FKBP12) 4t & JE % RAPA-FKBP12 & &%), H4E/EH
F mTOR % &4 ¥ 1 th iy FRB ( FKBP-12-rapamycin
binding ) £ ¥4 38 , M T 400 i 2 (36 00 B0 A BE ST
75, mTOR i B 70 JHFJE B I e JEE o JUEE 0 B JBk 25 4
YURE A A PR EE AN . mTOR B ¥4 3%
F 7 i AZ AR s6 25 [ i (ribosomal S6 kinases,S6K)
LR 40 M 4R 3h T 4E 45 & & [ 1 (eukaryotic
initiation factor binding protein 1,4E-BPl) f§ 2 1k 3 4 Vi
1M S6K 1 4E-BP1 2 8 1 HH 158 1 58 8 5 IR -, o ons
W fe R S ECAN ML AP . BRI 2 AN, mTOR {5 546 %
3 5 1A T 3 T 4 R i e AR 40 P 12 2% R R

mTOR {5538 55 AR B P 00 % 2R 70 & B LA RO Jim 52
KW A H AT E A O SR . AT AR
71, P A R AR AL B AT DL 5T 9 B AR B DA 2T 2 AT i
mTOR mRNA {4 3 ik, [A] i £ Fifi 40 1 3% 2F b &
MKI67 L1 £F 2 b5 25 4 o-SMA DL Kz 41 i -1 42 2 1
fibronectin mRNA 2 1K i) FEAR , $d 7 7 A 245 300 FOR B8
DA B ZT 24 440 384 A= RIAS 47 19 4 ) A A AT BB i mTOR
AT X 4518 M i X mTOR {5 %5 3@ % b
Ui A S B DR B ST, LA RO e TR D B B
PR BROIR B P 2 SR G 2 2H S~ R B 1 B A AT
Frik— LRk .

5 Romero %" 75 1 %k il 21 4k Ak v (9 F 55 K —
B, AT ST K TR 0 85 3R 0 T 02T 4 20 i Y 40 ) 4
IR caspase3 [ 5K ¥, $7 8 HPU 2R HE AL A 1]
] R o A A A B A AR R R T S B, O
SUEAMM T . 5 —Jr i, A E RS SR AR5
WL 5E B A A R W E B A R Gk ) LC3B
mRNA {23k, H [ W 98 55 55 R B P i 4 2 4 i
oA BB AT SRR Z A B SR R B A Rt — TS

Li LR AR W 5T A B W B % AT BE i mTOR
5 W) AR S0 5 37 4 N SEUIR B PR T A 240 Y 0 A
Fo AT LR ET 4E 40 1 5% A | 20 M Ah K& BT 43 Wb 45 A PRt
R, DT A 21 475 2T 2 fh A4 1) 350K 85 PR 2R KR AE L 1B
HERARB ALY A FF ot — 250 . AR Rl fE
IR A 25 ) SR 5 P R TR R S AR 25
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