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[ Abstract] Objective To study the effect and mechanism of angiotensin type 1 receptor (AGTR1) blocker
olmesartan (OMS) on the apoptosis of human Tenon capsule fibroblasts (HTF). Methods Tenon capsule tissues
were obtained from patients during strabismus surgery in the Second Affiliated Hospital of Xi‘an Jiaotong University.
Primary HTF were cultured by explant culture. Primary cells were identified by vimentin immunofluorescence staining
and flow cytometry. The fibrosis model of HTF was established using 10 ng/ml transforming growth factor-g2
(TGF-B2). The cells were divided into normal control group cultured in culture medium, TGF-B2 group in culture
medium containing TGF-B2, TGF-B2+0MS group in culture medium containing TGF-B2 and OMS,and OMS group in
culture medium containing OMS, and were cultured for 48 hours. Cell apoptosis was detected by flow cytometry with
annexin V/PI staining. The early apoptosis, late apoptosis, and total apoptosis rates were analyzed. The protein
expression of procaspase-9,cleaved caspase-9,bax and bcl-2 in the mitochondrial apoptosis pathway was detected by

Western blot. The activity of lactate dehydrogenase ( LDH) and superoxide dismutase ( SOD) was detected by
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colorimetry. The study protocol was approved by the Ethics Committee of the Second Affiliated Hospital of Xi“an
Jiaotong University ( No.2019-014).

cells were long spindle-shaped and positive for vimentin. The expression rate of vimentin in the primary cells was

Results Primary HTF were successfully isolated and cultured. The cultured

greater than 99%. A statistically statistical difference was found in the early apoptosis rate, late apoptosis rate, and
total apoptosis rate among the four groups (F=24.92,3.96,41.82;all at P<0.05). The early and total apoptosis
rates were significantly higher in TGF-B2+OMS group than normal control group and TGF-B2 group, and the late
apoptosis rate in TGF-B2+O0MS group was significantly higher than that of normal control group (all at P<0.05).
There were statistically significant differences in cleaved caspase-9/procaspase-9,bax,and bax/bcl-2 among the four
groups (F=4.40,7.98,4.61;all at P<0. 05). The bax/bcl-2 expression was significantly increased in TGF-2+0MS
group in comparison with normal control group,and the expressions of cleaved caspase-9/procaspase-9,bax,and bax/
bel-2 were significantly elevated in TGF-B2+O0MS group compared with TGF-B2 group (all at P<0.05). LDH activity
in the normal control group, TGF-B2 group, TGF-B2+0MS group and OMS group was (783.99+79.97),(913. 16+
196.86), (2 529.06+240.21),and (2 134.29+138.96) wmol/( min -
significant difference ( ¥'=24.95,P<0.05). Compared with normal control group and TGF-B2 group, LDH activity in

L), respectively, showing a statistically

TGF-B2+0MS group was increased,and the differences were statistically significant (both at P<0.05). SOD activity
in the normal control group, TGF-B2 group, TGF-B2 + OMS group and OMS group was (50.35 + 0.97),
(41.61+4.56), (28.88+3.26), and (37.61 £4.83) wmol/( min -
significant difference (F=5.71,P<0.05).SOD activity was reduced in TGF-B2+OMS group compared with normal
control group and TGF-B2 group,reduced in OMS group compared with normal control group,and the differences were
AGTR1 blocker OMS can promote the apoptosis of HTF
effectively. Mitochondrial apoptosis pathway mediated by bax/bcl-2/caspase-9 and oxidative stress pathway are the

L), respectively, showing a statistically

statistically significant (all at P<0.05). Conclusions
potential mechanisms that OMS regulates the apoptosis of HTF.
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WAL B LU R 1 ~2 mm® 4180, A AR
T3 %8 20% FBS (1) DMEM 35 572 d 8 1 218 ([ 1 2
e AR B SIS T E SR, BT 37 C KBRS
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2% FBS DMEM 1535 L 4b # HTF 48 h; OMS 21 >k
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Annexin V-FITC BH M Jy &% 0,52 5, PT FH 4 O 21 €8 28
O, 38 2ok 3 2 20 ARG 43 A HTF 5L Y K% e 109 448 i 4
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1.2.8 L@ A LDH IGE T 4 o 5 Ui 4R 40 g
T EPAE 55 L vk i T 8 75 I i A A0 M (i R A
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RBAMERLRT 99% (K 1C,D) , $275 B 55 75 19 J5 AR
HTF 4 B35
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AR (91,4042, 44) % (92.31+2.94) % . (76. 19
5.21) %M (78.33+3.71) %, SAK L4 2% B H 483t 2
BN (F=11.22,P<0.05), H$ 5 0 pmol/L #H Lk,
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o R I e Gt 2% 2 L () P>0.05) 540 wmol/L
#1180 wmol/L OMS {1 I F HTF 41 Jitg A1 X 4 4 R BY &,
AR, 22 5 A Ge it 22 2 L (3 P<0.001) ;40 wmol/L
1 80 wmol/L OMS 15 ] T HTF 4 Jifg AH XF 4 A R 25 7
TGt FE L (P>0.05) U5 2L 525 R F 40 wmol/T.
OMS T (& 2),
2.3 2 ZH A R0 UE T AR e O TR R R T R
e #4

1EH %R  TGF-B2 41 . TGF-B2+0MS 41 Fl OMS
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Forward Scatter
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B: JE AR 4 i
Vimentin A1 & 27 (% ( DyLigh649 #3ic) , 32 %

FA PH P2 (C: X B2 5 D : Vimentin bRic )

2 %R
2.1 JEA HTF B 5 9 B s Figure 1
A Tenon 4% 41 41 Je Wy BE 5 bar=1 pm)

4~T7 d,A] WA 40 g 41 41 B
i JE FELTE M, 5 A IR HE B

Culture and identification of primary HTF A .HTF crawling out from the tissue( x40,
B: Vimentin immunofluorescence assay of primary cells ( X 200, bar = 50 wm)

Vimentin-positive cell showed red ( DyLigh649 conjugated) ,and were mainly in cytoplasm. Nuclei were
stained by DAPI and showed blue
detected by flow cytometry ( C:Control group;D: Vimentin labeled group)

C,D:The positive rate of vimentin expression in primary cells was
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Figure 2
concentrations of AGTR1 blocker OMS F =11.22, P <0.05.
Compared with 0 pumol/L,"P < 0.05 ( One-way ANOVA, LSD-¢ test,
n=6) OMS:olmesartan

Comparison of HTF proliferation after different
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Figure 3  Cell apoptosis detected by flow cytometry Annexin V-
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Annexin V-FITC and PI were late apoptotic cells ( necrotic cells)
Q2-1:dead cells; Q2-2: late apoptotic cells; Q2-3: normal cells; Q2-4:

early apoptotic cells TGF ;transforming growth factor; OMS ; olmesartan
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Table 1 Comparison of apoptosis rate

among four groups (xz=s, %)

4151 FEAE BIETR S B TR AT
TE X B2 18 4.65£0.79  1.59+0.24  6.24+0.77
TGF-B2 £ 18 5.96x0.43  3.91x0.51  9.87x0.45

TGF-B2+OMS 41 18 11.54x0.98"" 4.28+1.16" 15.82+1.09"

OMS 21 18 4.43£0.40  2.34+0.33  6.77=0.28
F A 24.92 3.96 41.82
P <0.05 <0.05 <0.05

A5 IE RN R E 2, P<0. 055 5 TGF-B2 41 4%, " P<0. 05 (LK
RT7 220007, LSD-t K5 ) TR B b A KA 7 ; OMS . B e b 48

Note ; Compared with respective normal control group,*P<0. 05; compared
with respective TGF-B2 group,”P<0. 05 ( One-way ANOVA,LSD- test)

TGF ; transforming growth factor; OMS;olmesartan

2.4 FZHHMME 4545 caspase-9 . bax F bel-2 1 H
LEROE ST AR 2

1E 5 AR 2 TGF-B2 4 . TGF-B2+0MS 4 f1 OMS
2l cleaved caspase-9/procaspase-9 . bax , bax/bcl-2 E {4
P, 2 A 50t B L (F=4.40,7.98 .4.61,1
P<0.05) ,H:# TGF-p2+0MS 4 bax/bel-2 %5 IF & % IR
4 & F+ &, TGF-B2 + OMS 4 cleaved caspase-9/
procaspase-9 .bax .bax/bcl-2 % TGF-B2 4 HE A,
FEA G R (Y P<0.05) (K 4,%2) .

procaspase-9

cleaved caspase-9

B4 FHEMIEETIEHR caspase-9 bax # bel-2 & B R ik ik E

5 TGF-B2 41 .4 , TGF-B2+0MS 4] bax . cleaved caspase-9 & [ % ik
ZH IR 5 %5 4 procaspase-9 \bel-2 A KRB A LM R R 1LIE
WX AL ;2 TGF-B2 4133 : TGF-B2+0MS 41;4:0MS 41 GAPDH
i - 3-8 TR 3L L

Figure 4 [Expressions of caspase-9,bax and bcl-2 proteins in HTF
detected by Western blot Compared with TGF-B2 group, the intensity
of bax and cleaved caspase-9 bands were increased in TGF-B2+OMS
group. There was no significant difference in bands intensity of
procaspase-9 and bcl-2 among four groups  1: normal control group;
2:TGF-B2 group; 3: TGF-B2 + OMS group; 4; OMS group GAPDH:

glyceraldehyde-3-phosphate dehydrogenase
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®2 ZAMAETIEHR caspase-9 bax F bel-2 B {83 RIEZ LB (x2s)

Table 2 Comparison of expression levels of caspase-9,bax and bcl-2 proteins in HTF among four groups (xzs)

e O [ 2 AR X 2 A
A A procaspase-9 cleaved caspase-9 bax bel-2 clei\;ii;:ii;_g/ bax/bcl-2
IE % Xt R 2 3 1.26+0. 03 0.97+0. 10 1. 1420. 02 1.13£0. 07 1.0020. 00 1. 000. 00
TGF-B2 41 3 1.11+0. 08 0.75+0. 18 0.93+0. 04 0.93+0. 07 0.84+0. 10 1. 04£0. 07
TGF-B2+0MS 4] 3 1.04+0. 08 0.99+0. 12 1.29+0. 09" 0.83+0. 15 1.25+0. 04" 1.83£0. 34"
OMS 4 3 1.09+0. 14 0.84£0. 11 1.08+0. 02 0.930. 07 1.030. 11 1.360.11
F A 1.09 0.76 7.98 1.65 4.40 4.61
P 0.41 0.55 <0.05 0.25 <0.05 <0.05

VE < 5 E IR AL P<0. 05555 TGF-B2 4 H AL, " P<0. 05 (PAIH 7 2243 H7 , LSD-+ K636 )  TGF : 3 fb B K I T OMS : ] 9030

Note : Compared with respective normal control group, *P<0. 05; compared with respective TGF-32 gr()up,hP<04 05 (One-way ANOVA,LSD- test) TGF:

transforming growth factor; OMS : olmesartan

2.5 KM LDH F SOD i 1 L%

LDH i 14 43 7 45 5 /R, 1E 8 X R4 TGF-B2
4 . TGF-B2+0MS 41 ,OMS £ 4 i LDH 3% 1 & 43 51 N
(783.99+79.97) . (913.16 + 196.86) . (2 529.06 +
240.21) (2 134.29+138.96) wmol/(min - L) , M {A& H.
BMERAGIFE X (F=24.95,P<0.05) , Hrh 5 E
O B RN TGF-B2 41 4%, TGF-B2+OMS 41l OMS
H LDH GV W B Fm, 2R WA g it 8 L (Y
P<0.05) . SOD & PE4r 4 R B, 1E# X B2 [ TGF-
B2 4 .TGF-B2+0MS 2 .OMS ZH 4il ffl SOD 3% % {H 43 51|
$7(50.35+0.97) . (41.61+4.56) . (28.88+3.26) .
(37.6124.83) wmol/(min + L), 8K L 2 R B 51T
Y (F=5.71,P<0.05), H v TGF-g2+0MS 4]
SOD (& PE{H B B AIK F 1E % XF B 41 il TGF-B2 41, OMS
41 SOD I P {H W WA T 1E 5 XF MR 4, 22 5 ¥ Ge it
X (¥ P<0.05) (K5),

2000

1000

LDH i [ mol/(min-1.)]

0

1 2 3 4
B 5 &4E4H8 LDH fn SOD iFHEEER A4 4 LDH EMEME L
B F=24.95,P<0.05. 5iE % % B4 L4, P<0.05; 5 TGF-p2 4
Hs,"P<0. 05 (WP & 7y 2% 4007, LSD-t K%, n=4) B4 4] SOD
WHHEE LR F=5.71,P<0.05. 5 IFE % % 41 L #,°P<0.05; 5
TGF-B2 41 LL%,"P<0. 05 (31 % J7 % 43 #7 , LSD-t 4 %, n = 3)
L E KR4 ;2. TGF-B2 4 ;3: TGF-B2+0MS 4{;4.0MS 4 LDH.
FLIR M S 5 SOD - 8 48 1 4y B AL il
Figure 5 Comparison of LDH and SOD activity in HTF among
four groups F=24.95,P<0.05.
Compared with normal control group, P <0. 05; compared with TGF-B2
group,”P<0. 05 ( One-way ANOVA , LSD-¢ test,n=4)
of SOD activity F =5.71, P <0.05. Compared with normal control
group,”P< 0. 05; compared with TGF-B2 group,”P < 0.05 ( One-way
ANOVA,LSD-t test,n=3) 1:normal control group;2:TGF-B2 group;
3:TGF-B2 + OMS group; 4: OMS group

SOD ; superoxide dismutase

A : Comparison of LDH activity

B : Comparison

LDH: lactate dehydrogenase;

3 it
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