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[ Abstract] Objective To explore the difference in the proliferation, migration and ultraviolet radiation effect
between double-head and unilateral pterygium fibroblasts ( HPFs) cultured in vitro. Methods Pterygium tissue
was obtained from patients who underwent pterygium excision with conjunctival transposition from March 2017 to
March 2018 in the Second Affiliated Hospital of Guangzhou Medical University. Nineteen cases with bilateral
pterygium and 19 cases with unilateral pterygium were selected for this research. Twelve cases of normal conjunctival
tissue were obtained from donor eyes. The fibroblasts were divided into HPFs-nasal ( HPFs-N ), HPFs-temporal
(HPFs-T) ,unilateral HPFs and human conjunctiva fibroblasts ( HCFs) ,which was taken from the nasal side of the
bilateral pterygium,the temporal side of the bilateral pterygium,the unilateral pterygium and the normal conjunctiva,
respectively. Human pterygium and normal conjunctival fibroblasts were isolated and cultured by tissue culture
method. The fibroblasts were divided into an ultraviolet irradiation group and a normal light illumination group. The
cell growth curve was detected by methyl thiazolyl tetrazolium ( MTT) assay. The cell scratch healing rate was
detected by the cell scratch test after 48 hours. The expression of a-smooth muscle actin (o-SMA) was detected by
immunofluorescence staining,and the number of positive cells in each group was compared. The fibroblasts cultured in

vitro were irradiated with ultraviolet irradiation, and the cell scratch healing rate, growth curve and expression of
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a-SMA were observed. The study protocol was approved by the Ethics Committee of the Second Affiliated Hospital of
Guangzhou Medical University. Written informed consent was obtained from each subject.  Results The pterygium
and conjunctival fibroblasts were spindle shaped,and the growth rate was gradually increased from day 1 to day 7. The
growth rate of HPFs-N was the fastest,and the growth rate of HCFs was the slowest. The growth rate of the four types
of fibroblasts was significantly increased after exposure to ultraviolet. There were significant differences in the cell
scratch healing rates and o-SMA positive cell expression rates among the four fibroblast types under different lighting
=158.064,P<0.05; F, =326.582,P<0.05. F,,,,, =4.731,P<0.05; F, =172.813,P<
0. 05) ,of which the scratches healing rate in the HPFs-N cells after 48 hours under the normal light conditions was
(79.67+0.86) % , which was significantly higher than HPFs-T ([ 54.04+0.33]%) , unilateral HPFs ([ 64.12+
0.21]% ) and HCFs ([ 58.86+0.41]% ) ,the a-SMA positive cell expression rate in the HPFs-N cells after 48 hours
under the normal light conditions was (28.87+1.02) % ,which was significantly higher than that in HPFs-T ([ 13.67+
0.23]% ) ,unilateral HPFs ([20.35+1.72]% ) and HCFs ([5.12+0.45]%) (all at P<0.05) ;the cell scratch

healing rates and a-SMA positive cell expression rates were significantly increased in the ultraviolet irradiation group

conditions ( F group ell type ell type

than those in the normal light illumination group (all at P<0.05). Conclusions The nasal side of double-head
pterygium fibroblasts is more proliferous and more migratory than that of the unilateral pterygium, the expression of
«-SMA is also increased,which can be further enhanced by ultraviolet irradiation.
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Figure 1 Observation of the shape of HPFs(bar=200 um) A:The
primary fibroblasts growth from the pterygium tissue B:The HPFs after
generation and purification

2.2 NS AN A A K 2 i

A5 BLEF HE AN MR ARG SR 1~ T d AR K 3 W
PR, HPFs £ HCFs AL iR, Heop HPFs-N A < g
JEde R, A S AN R N T 25 2T 4k 20 i 2B K e 3 5
WIEHEN — 2 B S O W 45 BET 2E 40 Y 7E By
Fr6~TdERBERZ(K2),
2.3 BN YEAN A TR D B R PF T AR R A R
A

4 Foft AT 4 40 A [R)O6 B 2R T 20 M R i R
PO 22 5t ¥ G ] 2 8 3L (Fyy = 158. 064, P<0. 05



A SE B HR AL 24 75 2020 4E 5 A 45 38 #4545 S #] Chin J Exp Ophthalmol ,May 2020, Vol. 38, No. 5 . 391 .

0.7 0.8

0.6 07
ig 0.5 o —~HPFs-N g 0.6 ~HPFs-N
g o4 = o +HPFs-T
e O | ~mHPEs 03 S HPFs
= 0.1 —HCFs = 01 —HCFs

0234567 T 234567

Wit (d) (A) HE e (d) (B)

B2 EMALAMEZEENXBMENIEZBERERBERE SR
IR IR 1~ 7 d A K BB e, Hoh HPFs-N A= Kl
BE Bt 6 S AMR MU T RS O Wl A 3 O BT A0 e A
MLk B SAMRIRASEANNE 1 ~7 d i A K MIZR A HPFs-N: S fil
NFARTE A I EF 4k 20 M5 HPFs-T 2 35000 A 380K %5 1A R 2F 4 40 e
HPFs: NFLAR B P BT 48 200 M s HCF's : A TE 5 45 I BT 48 200

Figure 2 The growth curve of the fibroblasts after irradiation with
ultraviolet and normal light The fibroblasts grew rapidly from 1 to 7
days, especially for HPFs-N after irradiation with UVB radiation A :The
growth curve of fibroblasts after irradiation with ultraviolet B:The growth
HPFs-N: human
pterygium fibroblasts-nasal ; HPFs-T : human pterygium fibrolasts-temporal ;

curve of fibroblasts after irradiation with normal light

HPFs:human pterygium fibrolasts ; HCFs:human conjunctiva fibroblasts
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Figure 3  Cell migration of the fibroblasts under normal light
illumiation (bar=200 wm) In the normal light illumination group, the
healing rate was higher in HPFs-N than that in other 3 kinds of fibroblasts
HPFs-N: human pterygium fibroblasts-nasal; HPFs-T

human pterygium fibrolasts-temporal ; HPFs: human pterygium fibroblasts;

after 48 hours

HCFs:human conjunctiva fibroblasts

HPFs-N

200 pim 200w -

HPFs-T

200 i [ 200
r -~ ==

FAfl| HPFs

200 um "B 200 um 200 pm
== :

HCFs

200 pm
—

E 4 %ﬁi*?‘*ﬁ*lﬂﬂﬁ?ﬁl‘%“ﬁ%‘f MR ATIE R (FRR =200 wm)
SOOI A AE R 48 h 5 HPFs-N A IR @ & R 8w HPFs-N.
SRR B 1R BT A A0 B s HPFs-T 55000 A 3R 4R 155 1A) o0 27 24 40 5
HPFs: A TR 85 P AT 20 20 0 s HCF's A TE 5 45 B0 T 20k 20 ffg

Figure 4  Cell migration of the fibroblasts after UVB radiation
(bar=200 um) In the ultraviolet irradiation group,the healing rate was
higher in HPFs-N than that in other 3 kinds of fibroblasts after 48 hours
HPFs-N: human pterygium fibroblasts-nasal; HPFs-T: human pterygium
fibrolasts-temporal ; HPFs: human pterygium fibrolasts; HCFs: human

conjunctiva fibroblasts

x1 BRAERMETELREGET
R R A& Z b & (meanzSD, %)
Table 1 The comparison of wound healing rate of the fibrolasts
under different lighting conditions ( mean+SD, %)

415 PEA&R  HPFs-N HPFs-T i HPFs HCFs
b 2 6 79.67£0.86  54.0420.33"  64.12£0.21°  58.86+0.41°
LONERFA 6 89.45:1.21"  63.27+1.31"  69.94+1.56" 61.39+1.96"

T2 F gy = 158.064, P<0.05; Flypp v = 326. 582, P<0.05. 5 7 4 4
HPFs-N H %5, “P<0. 05 ; 5 338 o6 I 41 Lk %5, "P<0. 05 (1 [ £ J7 2% 4%
BT, LSD- K56 )  HPFs-N: S (] A F2IR 185 PO 8 41 4 40 Jfd ; HPFs-T : 5 il
IR B A BLET 4 41 s s HPFs : A IR 5 P9 84 4k 41 s HCFs: A IE %
4 I R 2T 4 4

Note: 158. 064, P<0.05; F

group 5 I cell type

=326.582,P<0.05. Compared
with HPFs-N in the normal light illumination group,*P<0. 05 ; compared with

the ultraviolet irradiation group,bP<O. 05 (two-way ANOVA,LSD-¢ test)
HPFs-N: human pterygium fibroblasts-nasal; HPFs-T: human pterygium
fibroblasts-temporal ; HPFs: human pterygium fibroblasts; HCFs: human
conjunctiva fibroblasts
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Figure 5 The a-SMA expression in the fibroblasts under normal phenylindole
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Note: F,. =4.731,P<0.05; F = 172.813, P<0.05. Compared T R 2 26 B 40 - ik 5

with HPFs-N in the normal light illumination group,“P<0. 05 ;compared with

the ultraviolet irradiation group,”P<0.05 (two-way ANOVA  LSD-¢ test) Ellﬁ ﬁﬁig$ gﬁ‘ élﬂ H@ E/‘J i @ ﬁ% jj E gﬁ o) o ﬁ {]}q: ?‘E %‘:2 Eﬁ 53
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HPFs-T: human pterygium fibroblasts-temporal; HPFs: human pterygium

fibroblasts ; HCFs : human conjunctiva fibroblasts ﬁ?éig] o gjj_f i) , it %% X 5%_ {I}'][J Eﬁ LI& §|J E g £] i% ﬁl\ éjz ,

group cell type
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