e s gh IR B 8 Ak 2021 4F 10 H 55 39 4545 10 8] Chin J Exp Ophthalmol , October 2021, Vol. 39,No. 10 . 863 -

- SLR BT -

FHACHEXS N Tenon % il 2T 24 40 i 384 4=
AR A AIL 5

spaa xdmat ER R E’ Lok’

M TARERBRA BB EFRMEEMNTARER 253014, B RAER B EF
Fo AR £ A A 35 A R s 261041

BAEVE & . £ % %, Email : wangjb918@163. com

[WE] BH BRI A Tenon 2% 5 2F 2 4 M (HTFs ) 4% B % £ 40 M 18] 3 1 ( GIIC) (Y 5% miy B B
AREMERIALEl . FiE W 2019 4 4 ] TN N REEBEIRBHT R T AR | 4] 85 1 Tenon FE2H 4,
YA | mmx 1 mmx 1 mm (LG, $ET FARER 200 B4, BUER 4 /8 HTFs 6479050 . % HTFs 45 XF B 41
FACER AL B, 0 BRI AAS B AL 00 240 it 3 % A, SRA AL B2 A 80 mmol/ L G Ak A 1) 4 if 15 % Ak
k2L B 57 48 ho SR AN M 0 9 OB AR 90 s B 1 A 90 48 16 4 B, ST AN GIIC Ty B8 5 SR T 4 Y B 5 2 Ot 1k A6
HTFs i Cx43 [ 335 FIE A7 s 2K FHSE I 26 9% 2 & PCR I Western blot 42 HTFs o Cx43 mRNA K EH I FE
KK EER O BEIR MM R A ARTE IF 2 82 O R S T R W BE A K Sl T vimentin Je 8 2B, 48
Jf 00 IR G bR B S B 45 0 R, S Ak B A B2 A0 B R E AR A 9. 04£0. 53, W] BB TN BRALIY 4. 94£0.39, 2%
FAGHFE X (1=-18.79,P<0.01) , HEEZCYALR TR, 0 A T W Cx43 56 5 50K 401 T 40 i AR
HEAL IR b, SR PR Cx43 Ye (] R . SRS SOk i PCR 45 SR , X R4 Cx43 mRNA A X}
RN 1, A EAE Y] Cx43 mRNA XS RBEV R A&, 8 1.970.23, R AGHRITFEE L (1=
~14.426,P<0.01) , Western blot £ illl 25 2% 7~ , WAL FE AN HE 2] Cx43 A X R IK 7 0. 871+0. 057, B g /&

FXTHRALIN 0. 446£0. 028, R A G it £ XL (1=-11.682,P<0.01), £t SHALH "] 134 HTFs o Cx43
mRNA 85 5 35 9 3 HTFs [\ GIIC Ty g, $2 7% S AL #L3 5 GJIC 1Y D RE WT REJ& JL M ] HTFs 34 A= i L il
Z—5

(K88iA] SALf; 4EBUEH; A Tenon % RLF4EANNL; T5OLIR
DOI:10. 3760/ cma. j. cn115989-20200324-00196

Studies on the mechanism of inhibitory effect of lithium chloride on the proliferation of human Tenon capsule
fibroblasts
Zou Huihui' | Liu Shanshan® | Liang Ling' , Fan Xiaojun® ,Wang Jibing’
! Department of Ophthalmology, Dezhou People’s Hospital, Dezhou People’s Hospital Affiliated to Weifang Medical
College , Dezhou 253014, China;’ Weifang Eye Hospital, Postgraduate Training Base of Weifang Medical College,
Weifang 261041, China
Corresponding author; Wang Jibing , Email ;wangjb918@163. com

[ Abstract] Objective To investigate the effect of lithium chloride (LiCl) on the gap junctional intercellular
communication ( GJIC) in human Tenon capsule fibroblasts (HTFs) and its underlying mechanism.  Methods
The Tenon capsule tissue of a patient who underwent strabismus surgery in Dezhou People’s Hospital in April 2019
was collected and cut into tissue blocks of dimensions 1 mmx1 mmx1 mm. Primary culture and subculture were
carried out, and the 4th-generation HTFs were taken for experiment. HTFs were divided into the control group and LiCl
treatment group and were cultured with cell medium without or with 80 mmol/L LiCl for another 48 hours according
to grouping. The cell scratch and dye labeling technique were used to label the coupling index and evaluate the GJIC
function. The expression and localization of Cx43 in HTFs were detected by immunofluorescence staining. The
expression levels of Cx43 mRNA and protein were detected by real-time fluorescence quantitative PCR and Western

blot, respectively. The study protocol was approved by an Ethics Committee of Dezhou People’s Hospital ( No. 2019-
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023). Written informed consent was obtained from the subject. ~ Results The cultured spindle-shaped HTFs grew
adhering to the wall showing radial monolayer or vortexlike, and the cytoplasm was vimentin positive. Results of dye
tracer experiment of cell scratch showed that the cell coupling index of LiCl treatment group was 9.04+0. 53, which
was significantly higher than 4. 94+0. 39 of the control group (¢=-18.79,P<0.01). Immunofluorescence staining
showed that the Cx43 fluorescence was dotted in the cell membrane between adjacent cells in the control group,and
Cx43 staining was obviously enhanced in the LiCl treatment group. The results of real-time fluorescence quantitative
PCR showed that with relative expression level of Cx43 mRNA in the control group set to 1,the relative expression
level of Cx43 in the LiCl treatment group was significantly increased to 1. 97+0. 23, showing a statistical significance
between them (t=-14.426,P<0.01). Western blot showed that the relative expression level of Cx43 protein was
0. 871+0. 057 in the LiCl treatment group,which was significantly higher than 0. 446+0. 028 in the control group (¢=
-11.682,P<0.01).

Conclusions  LiCl can enhance the GJIC function between HTFs by upregulating the

expression levels of Cx43 mRNA and protein, suggesting that the enhanced GJIC function by LiCl may be one of the

mechanisms of its inhibition on HTFs proliferation.
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DOI:10. 3760/ cma. j. ¢cn115989-20200324-00196

FOLIRUE & T ARG HIEIR W AT ik, R
Ji N R Tenon %% Ji{ 4 4k 48 8 ( human Tenon capsule
fibroblasts , HTFs ) idf B 3 A= 3 BURIR 1k 2 5 OL IR 98 i3
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JCYRL R B R A . TN 4% 2 5 P EE [ SE 20 min
Ja BT BB PRSI IR IC IR A5 % RD
HURE Ry R T Rl R 55 B 05 19 40 B b, SRR E i GIIC %
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4ifE . UL GAPDH Jy A 2 M, & S 4 R JH 3 & P17
oG EE 3, R 27 IHH Cx43 mRNA A X
ik,
1.2.7 Western blot Il HTFs W Cx43 & H £ ik
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Figure 3 Immunofluorescence staining of Cx43 in HTFs of the two
1 354085 vimentin % 5% % ¢ & B (FITC x400, fr R = groups ( Hoeschst33258 x400,bar=40 um) Cx43 expression ( green
40 wm) - FEFEANML A A0 BT b vimentin 5 HAESR I W SR EA YOG

Figure 1 Immunofluorescence staining of vimentin in cultured

fluorescence) was observed in the cell membrane between adjacent cells,

and the nuclei showed blue fluorescence. Compared with the control
cells (FITC x400,bar=40 um)  Vimentin-positive expression ( green

. group, Cx43 staining was obviously enhanced in the LiCl treatment
fluorescence) was observed in the cytoplasm

group A ;Control group B:LiCl treatment group

2.4 2 %0 HTFs H Cx43 mRNA ik

XJHRZH Cx43 mRNA ByARX R IR 5 1, Sk
AbFRZH Cx43 mRNA [AHXTFRK A 1.97+0. 23, 8] i
TR RRA 25 A ST L (1=-14.426,P<0.05) .
KO RO 2.5 2% HTFs f Cx43 FEH E B LK

Western blot £ il 45 £ B 75, S A6 48 4L B4 Cx43
M R SR e R R T X R s S Ak AL B A
Cx43 HH AR By 0. 871+0. 057, B & /& T % B]
Hi 0.446+0.028, Z2 5 H 4% E X (1=-11.682,
P<0.01)(H 4),

160 pum

——

B2 248 HTFs 40 %R 8 R B2 0% W & (<100, b R = Ao, JiLE 100

160 wm)  HEAT RD R0 R AT E0 A5 A LY R0 20 22 =090

50 RD (LR LT RIS 050 A0 1 LY 3t GIIC i i P
AN LA TR LY f i I MM RO S A w1 RN

4 RD G HRE B GULHAL AL RD SRR 6 Coxf JALLY ¢ S0 .

Y DA LEALFRA LY PO B-actin @ 0.20

Figure 2 Scrape-loading and dye transfer of HTFs in the two 3 0~18

groups (x100,bar=160 wm) Cells with RD dye showed red fluorescence @ XiF HR 2 %I{é%
and cells with LY dye presented green fluorescence. RD was restricted to

cells with parascratch damage, and LY could be delivered to the B4 24NHEC43EARELLE  A:Western blot I Cx43 HH
surrounding cells through GJIC. The number of cell layers stained with LY Fikm ki SR, AL AL P 4] HTFs b Cx43 BB # A

was significantly increased in the LiCl treatment group A :Control group

Sl I RAESE B2 N Cx43 MM R ILER  SXWIRA L

with RD staining B:LiCl treatment group with RD staining C: Control i, P<0. 05 (ST REA 1 K000 n=3)  Cx: 45 26 11 ; Bractin: B LEh

group with LY staining D:LiCl treatment group with LY staining

EH
Figure 4 Comparison of Cx43 protein expression between the two
2.3 2 /I\Qﬂ HTFs I;P Cx43 B(J %\%ﬁ&%,{j H.’Jii groups A Electrophoretogram of Cx43 protein expression by Western
U3 . blot  Compared with the control group, the expression band of Cx43
PIL TR AR TR, 0 4] HTFs p Cx43 9¢

protein in the LiCl treatment group was significantly enhanced

j[ﬁlﬂjfln\\'{j(ﬁ%ﬁ ?QEH@*H:@L EI/J QEHH@H?‘:J: é’%é%ﬁ[ﬁ B : Comparison of the relative expression levels of Cx43 protein between

?&’f’t%@ifi ZH HTFs EF’ Cx43 7 jlﬁ B r &XT IR 2H Eu% A the two groups Compared with the control group,*P<0.05 ( Independent-
i gi ( [7§I 3 ) samples ¢ test,n=3) Cx:connexin
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BEE - AFHE - W

AR%E AR 48 8 1E 2R R

AMD : 4F % A1 56 P ¥ BEAS P (age-related macular degeneration)

ANOVA ;. B[R & J5y 223 ¥ (one-way analysis of variance)

BUT : {H i i 24 5} [8] ( breakup time of tear film)

DR . B FR 955 P8 ] 15955 4% ( diabetic retinopathy)

EAU . s256 M B B 13 11 75 %4 15 48 (experimental autoimmune uveitis )

EGF . 3 j 4= K K T (epidermal growth factor)

ELISA . i B¢ 5 53 W B 0 € ( enzyme-linked immunosorbent assay)

ERG : ¥ I} i e, [&] ( electroretinogram )

FFA :5%¢ ) Z IR JIE Il 4% 3 52 (fundus fluorescein angiography)

FGF ; i 21 4k 4t Jfd A= 4 K - (fibroblast growth factor )

GFP . 2% {0, %¢ Y& 7 [ ( green fluorescent protein)

IFN-y:y T4} % (interferon-y)

IL: 5 403 /v & (interleukin )

IOL: A\ T iR & (intraocular lens)

IRBP ;5 [a] 52 (4 40 25 2 ¥ Jfi 45 45 % [ (interphotoreceptor retinoid
binding protein)

LASIK ; ¥ 43 T 384 £f I R BB B R (laser in situ keratomileusis)

ICGA . 5|55 2% [[1.45 & 52 (indocyanine green angiography)

LECs: IR | Bz 41 il (lens epithelial cells)

miRNA : %/} RNA (microRNA)

MMP ; 3t i 4> J& 45 [ i ( matrix metalloproteinase )

mTOR I F, 37 % 28 & 10 B & ¥ & 1 ( mammalian target of

rapamyecin )

MTT . Y A A (M 28 ( methyl thiazolyl tetrazolium)
NF . 4% %% 3¢ Bl F (nuclear factor)
OCT . S 40 F Wr )2 $1 # (optical coherence tomography )
OR {4 e ( odds ratio)
PACG . JF & 1 1] f8 0 35 LR ( primary angle-closure glaucoma)
PCR . 2 & 4% 2 2 b (polymerase chain reaction )
RGCs : ) ¥ 55 41 . (vetinal ganglion cells)
POAG . J& & M IF ff1 %1 %5 JGHR ( primary open angle glaucoma)
RB : #8 [%) JE ) 2 Jfd 983 ( retinoblastoma)
RPE . ¥ /9 Jj& (6, 2% | J% (retinal pigment epithelium)
RNV . #  Jis 35 A= 1L 45 ( retinal neovascularization)
RP : #1 9 I £5, 25 A% 1 ( retinitis pigmentosa )
ST t: BERTH W 43 W X5 (Schirmer T test)
ShRNA ; /% 9 RNA (short hairpin RNA)
SIRNA s /T4 RNA (small interfering RNA)
a-SMA : o-F 75 WLALZ 2 9 ( a-smooth muscle actin)
TAO : B R i A1 56 IR 9% ( thyroid-associated ophthalmopathy )
TGF : #: {4 K A 7 (transforming growth factor)
TNF : /{982 35 %F [Fl 7 ( tumor necrosis factor)
UBM ; # 75 4= ¥ 8 #4145 (ultrasound biomicroscope)
VEGF . [fil % P % 4 K A 7 ( vascular endothelial growth factor)
VEP . #1955 & A7 ( visual evoked potential )
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