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[ Abstract] Objective To establish an in witro capsular bag model and compare the inhibitory effects of
different 360° square-edge intraocular lens (IOL) on lens epithelial cells (LECs) migration. ~Methods In vitro
capsular bag model with posterior capsule opacification (PCO) was established using Transwell compartment, cell
climbing slices,human collagen type IV ,and IOL. The models were divided into Plate-loop HydroSmart group, C-loop
HydroSmart group, and C-compensation-loop Hydrophobic group according to the different square-edge I10L
implanted. A blank control group was set using the Transwell compartment without I0L. The early PCO pathological
manifestations in lens epithelial cell line SRA01/04 cultured in the Transwell compartment were observed with an
inverted microscope. The cell morphology in different groups was observed by hematoxylin and eosin staining. The cell
counting and cell migration inhibition rate of anterior capsule and posterior capsule were calculated by Transwell assay
and cell-exclusion zone assay,respectively.  Results The early pathological characteristics of PCO, such as early

Soemmering ring and small Elschnig pearl, could be found in cells in the in vitro capsular bag model after 48-hour
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culture. The migrating cells in model groups were fibrous. No changes mentioned above were found in blank control
group. The number of migrating cells in the anterior capsule of Plate-loop HydroSmart group, C-loop HydroSmart
group , C-compensation-loop Hydrophobic group was 18.80+5.53,24.67+9. 80, and 34.47+10. 80, respectively, and
the number of migrating cells in the optical area of the posterior capsule of the three groups was 56.43+9.00,
162.20+16. 38 ,and 121. 30+ 12. 01, respectively. The cell migration inhibition rate in the anterior capsule of Plate-
loop HydroSmart group, C-loop HydroSmart group, C-compensation-loop Hydrophobic group was (92.02+1.94) %,
(89.76+3.10) % ,(86.27+4.54) % ,respectively,and the cell migration inhibition rate in optical area of the posterior
capsule of the three groups was (91.60+3.65)% ,(70.14+5.35) % ,(78.43+3.48) % ,respectively. The number of
migrating cells in the anterior capsule was lower and the cell migration rate inhibition was higher in Plate-loop
HydroSmart group than C-compensation-loop Hydrophobic group,with significant differences ( both at P<0.05). The
number of migrating cells in the optical area of the posterior capsule and the cell migration inhibition rate was greater
than those of C-loop HydroSmart group and C-compensation-loop Hydrophobic group, showing statistically significant
differences (all at P<0.001).
Compared with C-loop HydroSmart 10L and C-compensation-loop Hydrophobic I0L, Plate-loop HydroSmart I0L can

Conclusions  The in vitro capsular bag model can be used in PCO research.

more effectively inhibit the migration of LECs to the optical area of the posterior capsule.
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Figure 1 The diagrammatic sketch of in vitro capsular bag model
(bar=6 mm) < Lens epithelial cells on the upper surface of the

chamber; ¥ : Lens epithelial cells that migrated to the lower surface of the

chamber; <> ; Area around cell slides; T :8 mm and 14 mm cell slides
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Figure 2 Cell counting areas in the in vitro capsular bag model (bar=6 mm) Areas
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Figure 3 Morphological observation of model group and control
B: Model group ( bar =
500pm)  Soemmering ring (arrow) in the early phase was observed
C: High magnification image of control group (bar=100 um) D:High
Small Elschnig

group A: Control group ( bar =500 pm)

magnification image of model group ( bar =100 pum)

pearls (arrow) were found



B S IR B ¢ 7R 2022 4E 5 H 45 40 555 5 ] Chin J Exp Ophthalmol , May 2022, Vol. 40, No. 5 . 399 .

B4 FOAPREFERNZSRBBARE-FLLEUE A KRR XM bRR =50 pm) ARG Y, RRIE YL B x4
A2 MR DA (bR =50 wm) ML =A0E KOE MIEDE C BRI S 2N (AR R =100 wm) AN LF 4k, A0 g D2 B
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Figure 4 Morphological observation of cells by hematoxylin and eosin staining in the in vitro capsular bag model A :Cells in the anterior capsule
of model group (bar=50 pm) Cytoplasm showed red staining, fusiform and spindle-shaped B: Cells in the anterior capsule of control group ( bar=
50 pm) Cells were triangular, rectangular,and oval ~C: Cells in the posterior capsule of model group ( bar=100 wm) Cells were fibrous with little

cytoplasm D Cells in the posterior capsule of control group (bar=100 um) Cells were with abundant cytoplasm and had diverse shapes
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BS SAGMREFERG GEBITBXBABMBARBE-FRLORE (FTEBREX AR =100 wm; 5 R BREEFBEAT X ARR =500 pm)
Figure 5 Hematoxylin and eosin staining of cells in cell counting areas of the anterior capsule and posterior capsule ( Anterior capsule: bar =

100 wm;Optical area of the posterior capsule:bar=500 pum)

F1 FEEN X TR BT K X AF 7 B LL 3R (xs) ®2 & IOL AFMFRERED
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C-compensation-loop Hydrophobic group,"P < 0.05 ( One-way ANOVA, Note : Compared with C-compensation-loop Hydrophobic group, P <0. 01

LSD- test) (One-way ANOVA ,LSD-¢ test) IOL:intraocular lens
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different groups (xzs, %)
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ANOVA,LSD-t test) IOL:intraocular lens
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SRR AT DA Ao Ve R 5 22 AU R, B 3 D 4
SR AR s B A A TR i R R T AN A X
AS IR 1) R i T AL T bR AR AT S B
K AF 55 2%

H B3¢ T I0L 2k B Wi PCO By BF5E 3 2 0] L) 43
R AR K 25 R A 5T E 28 TOL (1)
M5 T R, R R A R 4 8 HydroSmart #1
Hydrophobic %, fi2 4f TOL # 1) 3 1T 4¢ 5150 4 F & i =X
FEFT C AURE AR #F 6 25 TR AT X BT 4 A 43 S L4
I ER T RAME RE . A I R BIF9E 45 3t R, Hydrophobic
#IOL G645 R B; PCO 1 & 4227 L m4E ok, — st
B R T TOL L Bk ik B BE A7 AL i Bf PCO 19 &
AP Ti X E JLAE BB HydroSmart 9 0L i 5
PCO fEHIIBF A 80 o ARBFFR S5 R F W, F G
# HydroSmart # 10L 7£ LECs 328 # l v (9 4 F A
C AU%F HydroSmart % 10L } C BI %M #F Hydrophobic
RTOL, A BF 5% 76 1 SF 43 X 3% 4% 10 AU op 3 5% 5
HydroSmart %) TOL 75 4l il 55 3% 30 B2 v A — 5 B2 1) 14
P K, Xl el fL T TOL Ji5 26 1hi A9 B A i 2%, (04 3L
5 T R U £ B T e, 3K AT R A S AN M RS o R
AL R TOL w5 i R R o R B, A BF 9% % BF & iR
FFE TOL Al C BUAMZ #F TOL AR X F C ALk TIOL X A
LECs [i] J 98 5 v g X 3T B 45 o 58 (0 0 il 7 T . 3 4F
5T 22 W1 B % v 23 #F TOL | J5 22 16 B %) TOL Kz w] 3 5
& TOL R4 2 BB PCO ™™ ({H A5 BF 58 45 4 o
ASTA] TOL #F %0 B AUE AR XF PCO 1 3 B 4 FH 22 5% 6
Gt AR TIR AR, 1A BN
B TOL # 371 25% 55 f bR 4 28 4% 1) 4% foke 180 K 98 20> TOL
REIEEFRREAT X 5 s 2k X 10 3% 42 LA B 38 fin TOL &5 4
AT fih 1) BE 4 ) ] BE 454458 TOL X PCO f4 3 1 £ 1
AR SR B £ TOL (SR T T 1

L 1 AR ST R ) T — R AR AN oy X R AR 5
L 3 A A 52 30 45 SRAIE S, 5 C A4 HydroSmart TOL
C 7 %p £% ¥ Hydrophobic IOL # H., F & # = #F
HydroSmart TOL 5845 | F 4 i LECs [7] Hif J5 2 5% (1) 1T
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B 4,55 % IR, T 2020 4F 7 A 15 H E SR B BE
b2 AH T E A R E BEIREBL 2, 12 W7 SR B %
3 2 MR A PO BB A TR R AR 2 JBE A7, IR AT 22 IR A I8 B 3
A B0+ 00 0 RS A + BT I FE AR, R G A R 4558 A 26 H R
FHHRARAY ARG, HERRRE R FRe. BETINGY
TR, ABE R A AR B A IR 0. 04, 22 IR $045/30 em; 47 IR
AR E W T vk L L AR 1R, 45 00 {2 AT U0 T 5 Ji5 R 5% , X 6
SR DR AR D 1) RS A, B A TR ok O D AR 5 22 R
BB i T ek SR A MR VS HIOZE OB, A0 P o R, FE AR IR R
e 5 IR IEA IR 35.5 mmHg (1 mmHg = 0. 133 kPa) , 72 i
15.2 mmHg, ABEi2 Wi A7 BR B4 45 A7 BR A5 1 1 o i 4G R
iR A WA AT IRk 2 kA ORI AR EEMR., RET1d 0
IR s Y e B B 25 mg (A N 9 S R R 2l A BR S D I 2 o
H20000035) 4§ H 2 ¥k ,20% [ 8 B 250 ml # ks E 46 0 1K,
AR RIHIRR A AREH 3., T8 A 27 HiFAIRME
FLAk P R B+ ik F7 B A A A TSR AR AR AR o WA R
AR A 4:00~ 11:00 fi7 SR R T . RJGES 1 KATIRM
770,15, i 5w 2, e FL 15 180, o 6 R 3R 8, AT R IR 2 1T
HA MR FR LS I 52 8 5 22 MR TR AR AT o ARG A IR TR AR, J5e e i
40.2 mmHg, 4% 22 [T iR i B W e Jr 25 mg B H 2 1k, 3% 22 AR A
14 d;20% H &/ 250 ml # kA H 1R, EL 25 2 d; 3k
B 2 g B KR B 2 LIS 2 3 d DIRT R Y A7 R

T UL RIS B IR LB R TR R R e T IR VR S IR A 3 R
9HSHITZEAEBEMWELM 13. 6 mmHg, MR 15.4 mmHg,
155 I VY e W B 2 SR R S R R S R T JE A T T IR R
9H 18 HBHED &G BN 7 d 209114 AR EBE
KRB L2 I UIE A B, BE VR 7 d A BT 3 5 o
6,5 d BRI N, B AE A ER AR . A BE W) A2 W7 Stevens-
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KM, FA 25 R LS T R R BE S , & B KL (| 1A) 5
F LR SR 300 mg BRI ER H 1K, 1 d 5 % 8k, [ a
G B RHIE SR E T AT RGP . 9 H 20 H R FH KR
38.5 °C ;4> B 240 B Wk st B, 10 B 5 1k 3% 0 FH 80% LA |, 2
FCAE B P (1B 1B) , & 1E 32 W - v 8 1 38 B¢ 3K 4 # f# SiE (toxic
epidermal necrolysis, TEN) ; 7 DA FhER K 11 20 ¢ ik i 7 45 H
1R, 10 73 13 H B354 5 B 40 e 02 T 25 00 (/& 1C) ;W R mdi =
W0 UL & B A8, i B . 112 BB Ui I AR e, C T R K
o BTOMRERETT)EN ISR ERKBR R WERE
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e SIS/TEN J& — B 0 50 KW , AR 30 B bk 0 I8t
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