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HE . Capsular bag modeldllA Paclitaxel2} Cisplatin® FHEAMAIMES MFOIMERZS MEES)

OkA

EXM=Z Western blot &Aoo ZEatal

TUNEL 4ol M

o o

A=

mj

o x-" St

=

dolA Fi¢ A BAFE FHAI] A3 W
e F Al e 230 £RA FAAZY

<€ mitomycin (MMC), 5-fluorouracil (5-FU),
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olgigt A& fte], FABA Wol fFAEE in
vitro “JEl¢ capsular bag modeldl BrdU,
PCNA Uﬂoﬂd‘*?ﬁ*—ﬁ% sto] A G A 2] S
o] AAHAEAE Feleta 3¢Sl Paclitaxel &
Cisplatino] 34 ’B-’MIJEJ Fe gtz s 9
Ak dwjdoez #Astar 1008 spollA gHAJok
(fleld) G AE 5 AN, o]A] western
blotS ©]&3F ZeA Type IV AH E4S 53

TFARAGHM I} AfrotdER ] HEES7E AAH
‘Ri—t—xle gRlstazt g,

H bt

CH&mt 2

1. Capsular bag B2 model HMIZF L HH 2k

223k RS 10% EE}
A5G T AEFE A58
Bard-Parker 11¥ bladeZ &

shar, ‘F%ﬂ-"ﬂ AT TFRE AAT & Fg
AE AAs L BEAENE TG A A st
FAAE AEsEY. FEdvEsAN A=
(26 gauge hooked needle)Z A7 6 mm< 93
FRAAG AN s Aldstr FFAAATE 4
THes ]330}04 AA A J4ES A AL AR
o] MHg & FHAGe] JeE A8 Hst] AH
11 mm¢ PMMA A& +44d&41e] (tension
ring: Lucid, Korea)& 4¢3l capsular bag
model & THESITH wjYgAL 56T oA 3027 G4
23 20% $El¥H(fetal bovine serum, FBS,
Gibco, Grand Island, NY)¥ 1% A=A
(antibiotic-antimycotics, penicillin G sodium
10,000 units/ml, streptomycin sulfate 10,000
pg/ml, amphotericin B 25 ug/mD7t #7149
Dulbecco’s Modified Eagle Medium (DMEM,
Gibco, Grand Island, NY)&9& Olﬁo}oir/}
Z2 W dE7]= 6 well plateE o] &3, 742t
o] welloll +4AFS ¥ £ 37C, 5% C02 el
o] wj%F7](incubator, Sheldon Manufacturing,

Cornelius, OR)IAH 159 &<t wikstdct.
2. Paclitaxel (Taxol®)2} Cisplatin (Cisplan®)

Paclitaxel (Taxol®, BMS, Korea)¥ Cisplatin
(Cisplan®, EolAek Korea)e dimethylsulfoxyde
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2 AFsFa, vk TR Aehd AEZEY fieldd
AEFE AZsl 2 249] 2ol & vlasltt. A
2+ field” Al —’F‘C_ Student T testi 53}04

QL
ot
)
o
L
>¢
0
ol
=°=
.
(e
&ml

Z* Zﬂ”#*]
ZAs 4 umT”i]i E<p]

m
(Lo of Hz

m{o

— — — o
NELIENEES:
5.1BrdU 99 z23es 478 5 423
4= B3

wF TR 2 %‘@%011/‘1 A ZEF2e] AEE Fotstr]
28 BrdU HY < 2
BrdU kit (Roche Molecular Biochemicals,
Germany) & AHE3I o™, o]& APs7| 9t o
2 ZF Ao #Es] 12413 A, 48417 A B
AXZE o v kst wj Aol H7kek = 37T, 5% COq
Stoll Al wjeFet 3 phosphate buffered saline
(PBS)E ol&3td 33 Aok 1 o
paraformaldehyde (in 0.1 M phosphate buffer,
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pH 7.4)Z 3087t 243 & washing bufferZ 33
AHsta anti-BrdU &A1€9 1 mlE 93 37C,
5% COg3}tell A 4583t vl ¥ fluorescein-labeled
rabbit anti-mouse antibodyZ #7}slddt. THA
37T, 5% COg3klA 3087 8% ¥ washing
buffer2 MAstHth. AolA o 1587 AxA7]
I medium mounting® FITC (Fluorescein
isothiocyanates) filter (450~500 nm)E A3l &
F&v)(Leica, DMLB, Germany) o2 #2353}t

5.2 PCNA " zAgletd4
2

getd Ev] 2AS 4 um FAZ ZE poly-L-
lycine coated glass slidedl ¥ZA|A &4 52t
Y7ol H#EAZL & PCNA kit (Zymed, San
francisco, USA)E o]&3te] F4AQ Avidin/
Biotin immunoperoxidase WH* oz Ja3514c}
ZAAHLE xyleneolA & &g £ 100%, 90%,
80% B 10% oler&o] SANZE 184 HAAI7]o] &
FA71 FHRgel Aol 3 elo] HATE Fol7]
$18to phosphate buffered saline (PBS)SZ
AFstact. 1:500.2 3143 PCNA A (Zymed,
San Francisco, USA)E RS T¥3) A2 2
AlZE SoF BXAZl & PBSE AMF3Fa avidin/
biotin immunoperoxidase® =EX3}o] 2-20]A
3087 XA AT PBSE AlFEE & A4
(chromogen) 24 3-3-diaminobenzidine (DAB)
£ acetate buffer, 2% Ho0:9} £33t 22 Ho
7t oy SRFE AFsaT. #ES 98k
Mayer's hematoxylindl] 3&7F x94 & B3}
of dnFoz AAsIAtt. G Ao ¥
el oJAL 191 &Jste] Gale 7 =
74 2008) Alokol|x] Fzate] ol =
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6. Western blot 24 &t Szt Type IV A4H0f
CHeh Ask ata
Hjok 74A 72 A¥ 9] capsular bag modelolA
FAAG FFaYE AASIE 1 ml9Y lysis buffer
(25 mM Tris-HCI, pH 7.4, 1.0 mM EDTA,
0.5% Triton X-100)2 H7} & % glass
homogenizerd] 23 »}ste] 100,000 gollA 1A
7t 5 AR & A5 FHotd F dEs F

=3t EeE

dM A5 protein assay kit

(Bio-Rad, Richmond, CA)E o]&3l] g&star 20
pgd @M AL yeducing buffer (60 mM Tris-HCI,
pH 6.8, 256% SDS, 14.4 mM B-mercaptoethanol,
0.1% bromophol blue)Z W& % 8% SDS-
polyacrylamide geldlAd 7|9% 3ttt £
AL transfer buffer (39 mM glycin, 48
mM Tris-HCL, pH 8.3, 0.037% SDS, 20%
methanol) Z AH&-3}e] nitrocellulose membrane
(Bio-Rad, Richimond, CA)2.Z 100 mAolA 24]
st ol s A A, FeH Type Vol that L3} &4
= mouse monoclonal anti-collagen type IV
antibody (Sigma, USA)¢} monoclonal anti-B
actin (Sigma, St. Louis, MO)< Al&3 o
blocking buffer 1:10002.2 3|AXajx AFEgloH
24X7F5¢t w2171 & Tris buffered saline/0.1%
Tween 20 (TBST)Z 10%3F 23], 0.5% blocking
buffer= 1023t 23] FASATH 33 dA33AE
HAZ37] 93+ horseradish peroxidase’} A%He
o|ZAFAE 0.5% blocking &9 1:20002.% 3]4
st Aol 1AIZF WESAIZI & TBSTZ 1583t 4
3] A3t luminolg ©]&3ly §HoZ X-ray
filmeS 15%3F H3A711 d4dz uA Aoz 747t
123 Agste] @48ttt

7. TUNEL (Terminal deoxyribonucleotidyl transferase
reaction) methodES 0|28t M|Z 1A} apoptosis)

2HE

vietdol ¥ujE 22S 4 um HF0
 ZAAAS xyleneol 5 71402
ez 58 HASZ 23] A . o]F 95%,
90%. 80%, 10%<] clets co 2 77 384 AlH
st oAl PBSell 5&7F AlFsAT 20 ug/mle
proteinase K& &gto|= 9o "Hojmg]a A0 A
1587 WA & S/E 287 43 A5k
HEAH 0|29 F3tE 95t PBSE 3|Asto] e
2.0% Hy090 Ao 587 @71 52 & PBSE 5
1 23] AlFetth agla 7 g FEHEE =
Z Qo] "ojzmd & ZepiE AWS Qi A4
10~15% wjgatdtt. Eeh2g AWS 87|31, 54 ul
o] working strength TdTE &gto]= o] Hojrc
d = ZgaE AWE 2§ 37C humidified
chambere] 1AIZF &< wistdtt. 37Co 9
working strength stop/wash buffer7} 31
coplin jardll Egfo]=8 ¥ 1527 &€ 5 E8&
g AWS A AL A2olM 1087 w3t
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Figure 1. Morphological profiles of the transdifferentiated cells of the Paclitaxel-treated group (experimental group).
Magnification: 200x. The group treated with 1 nM (B), 10 nM (C) and 100 nM Paclitaxel (D) showed slightly decreased cell
number than control group (A).

Figure 2. Morphological profiles of the transdifferentiated cells in the Cisplatin-treated group (experimental group II).
Magnification: 200x. The group treated with 1 uyM (B), 10 uM (C) and 100 pM Cisplatin (D) showed dlightly decreased cell
number than control group (A).
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Figure 3. The cell number of fibroblast per microscopic
field during culture in experimental group I. The cell
number was decreased by treatment of Paclitaxel in dose-
dependent manner. ~ Significant decrease of the cell number
in 100 nM Paclitaxel-treated group. (p<0.05)

T 929 anti-digoxigenin-peroxidaseZ
EEtol= Qo] "ojx=d T AEE ALY AW S
g1 229 humidified chamberWolx 30%

7+ i ek AT DAB (Diaminobenzidine hydrogen
peroxidase) €9 & o] 283 HIz= ¢
ol 57 A2 ¥EgAI AT Mayer's
hematoxylin® 2 EIME A3t on 4009
Alofpol| A oz Gald MEE9 5 Fstdu|F o

2 Al

8. S22l

BE 498 33 ol W Agsgon EANY
pAe A9¢ 59 QoA BE ARE W7y 5w
A= e ek 7 Aze] B4 olo)E 5]

Y= Statistical Package For the Social
Science (SPSS) program®] AH&-E%13 Student
t-testE ol&3t] FATZA S AFsIAH
FA+FL 0.05% A

Mt
1=

| SHHANTNE SAYEel B

QM Hle 24~ 48417
A Figglo] ALEL 7]
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Figure 4. The cell number of fibroblast per microscopic
field during culture in experimental group II. The cell
number was decreased by treatment of Cisplatin in
dose-dependent manner. ~ Significant decrease of the cell
number in 100 uM Cisplatin-treated group. (p<0.05)

719} A3t7] A&ttt olg AxsEe e A
N aPER-9 o] oA o] Hust wiF 3~5Y
AFHE AN LS dolidd MY T3 &
ZE AT g TR G FHOR] F2 o]
gs Bolxlon, 4§ FAAGAMNE FETE0
HFEHJAD, FF FRlde B2 49 Axer)de]
2ol Qe EFol BAtH(Fig. 1, 3). Paclitaxel
1, 10 2 100 nM% Hg +(Ag DeA=E ¥
F3 Mzrt FFEAJOY HEg Paclitaxel &
ol HlgEstey A 9 WEH Azt #FEHAY
(Fig. 1). Cisplatin 1, 10 ¥ 100 uM<S #H7}3k
FAFE [DAME thzTol ¥ste] WEIAEL
7t AEHAGANEDE AYA $3 T4HLE G
Eoj7tE W33 AE $7} Cisplating %9
Hlg st ZAAsAtH(Fig. 2) Wi 794 24 9
field& 87O Z Yiro] AEFE 5H A3
AAHS Tk, 2 23 dEzFAAME 290.45
+5.27), AP+ 1 dA= A3 Paclitaxeld &
To wat 278.68+7.270(1 nM), 271.21+8.47)
(10 nM) % 243.06+7.67§(100 nM)=Z F=ol
v ste] At om, 53] 100nM Paclitaxel
of Hgle FollM FAHCE F93 FASE HAY
(p<0.05) (Fig. 3). Ag [IdA= T3k Cisplatin
9] %o wat 284.43+10.270(1 uM), 275.75+
8. 570(10 uM) % 234.65+7.770(100 uM)ol™
o]+ Cisplatin §9% X nlg s Z4AHA
o™ 100 uMeIA FAA Fo9S eI (p<0.05)
(Fig. 4).

323



2.1 BrdU ‘?i"%‘iﬁzﬁ‘i‘r@. IS %é& AESAEE B

L e °1°U4 S4E 3W A= Az Sgto] ¢
o] gFoz YehiA "} 50“ o) Fslol A B2
3 A3 BrdU EAAM X S dxolMe 27.6.4
+4.97], AET 1 Oﬂ*ﬂ-‘i 5‘%14?5} Paclitaxel® %
16.4+4.070(10 nM)
01] v ste] 7Hastar
100 nM ;Oﬂf\%_ —|°] Tr«l s Zaste e &
T ANAL(p=0.023) (Fig. 5), AT II olH= F49
S Cisplatin® F=o we} 22.2+4.171(1 yM) 14
+4 T7/0(10 pM) 2 11.222.978(100 uM) i =l
vl st 743 53] 100 uM FXolA = 0}74]
Haste S ¢ F A (p= 0.043)(F1g, 6).

9.9 PCNA HEZAs8l 72 B3} AF2A4% g3t
PCNA W23 a3 G4
Zefo] =2 2000 Aloke] FEAFoZ Bste] A
ajo] shg4el 4202 et Aoz st
gRAn sl LD A3 dETAE 66+

C

2 22%, Paclitaxel® %7} 1, 10 2 100 nM

2 Z7lsh wel PCNA SFAMESF7E 29£1.57%
(p=0.009), 25+1.56% (p=0.01), 19£1.60%
(p=0.012)2 Z}7 743kl Cisplatindl A% &
=5 1, 10 2 100 uM Z7Fstel @t PCNA F/3A
47}V 27+2.10% (p=0.02), 251.77% (p=0.012),
16£1.90% (p=0.009)2 Z+7 43Rtk (Fig. 7~
10).

3. TUNEL (Terminal deoxyribonucleotidyl transferase
reaction) methodE 0|28t MZIIA} ZHE

TUNEL methodE ©]83ld AX1AL A=
Ol QITH AMEIALE Yo7l Mol ¥
FOo 2 UetyA "ok FFdv|FstelA #F
W AEIARFE dEZ2T(2.7+0.770) 3 BlnA], A
g3 Paclitaxeld = 1 nMdlA 2.5+0.27)
(p=0.437), 10 nMolA 2.4+0.47§(p=0.311),
100 nMellA 2.5+0.371(p=0.405) wz} & =ko]
7F gleH(Fig. 11), Ags IdA= Fog
Cisplatin &% 1 uMelA 2.7+1.07H(p=0.519)
10 pMelA 2.8+0.1(p=0.550), 100 uMellA 2.6+
0.770(p=0.410)°l w=}  2Fo]7F IAH(Fig. 12).
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Figure 5. Immunocytochemical detection of the incorporated BrdU in the nuclei of proliferating cells at day 7 in experimental
group |. Magnification: 200x. The number of cells incorporated with BrdU in their nuclei decreased according to increasing
concentrations of 1 nM (B), 10 nM (C) and 100 nM Paclitaxel (D) than control group (A).
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C

Figure 6. Immunocytochemical detection of the incorporated BrdU in the nuclei of proliferating cells at day 7 in experimental
group Il. Magnification: 200x. The number of cells incorporated with BrdU in their nuclei decreased according to increasing
concentrations of 1 uM (B), 10 uM (C) and 100 pM Cisplatin (D) than control group (A).

v

Figure 7. Immunocytochemical detection of the PCNA in the nuclei of proliferating cells at day 7 in experimental group |I.
Magnification: 200x The number of PCNA positive cells decreased according to increasing concentrations of 1 nM (B), 10 nM
(C) and 100 nM Paclitaxel (D) than control group (A).
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Figure 8. Immunocytochemical detection of the PCNA positive proliferating cells on the cross section of cultured capsular bag
at day 7 in experimental group I. PCNA positive cell (red arrow, a reddish brown diffuse or granular nucleus staining) was
noted in control (A) (x200). PCNA positive cell was not noted in 1 nM (B), 10 nM (C) and 100 nM Paclitaxel (D) (x100).

Figure 9. Immunocytochemical detection of the PCNA in the nuclei of proliferating cells at day 7 in experimenta group II.
Magnification:200x The number of PCNA positive cells(a reddish brown diffuse or granular nucleus staining) decreased according
to increasing concentrations of 1 pM (B), 10 uM (C) and 100 pM Cisplatin (D) than control group (A).
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Figure 10. Immunocytochemical detection of the PCNA positive proliferating cells on the cross section of cultured capsular bag
at day 7 in experimental group Il. PCNA positive cell (red arrow) was noted in control (A) (x200). PCNA positive cell was
not noted in 1 uM (B), 10 uM (C) and 100 uM Cisplatin (D) (x100).

Figure 11. TUNEL staining analysis in experimental group |. Magnification:400x Apoptotic body (red arrow) was seen in
control group (A). The number of apoptotic bodies showed no significant change according to increasing concentrations of
Paclitaxel (1 nM (B), 10 nM (C), 100 nM (D)).
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Figure 12. TUNEL staining analysis in experimental group 1l. Magnification: 400x Apoptotic body (red arrow) was seen in
control group (A). The number of apoptotic bodies showed no significant change according to increasing concentrations of

Cisplatin (1 uM (B), 10 uM (C), 100 uM (D)).

4. Western blot 2412 £t St Type |V A0
=

CHeh ek &

HjeF 15395 Western blot 418 Ea) ZaH4
HEo] A vwdt 2y gz Hlsle T8

3 2 Ag
A= W gre £ 71 a3 ot S
WAL 7& F Alg AsLs dov)= a3 Aoy
OFAMA = gt oo] Evlssith $dEEe W
W F& T AR Jolde FRAGIMNEY F
23} o] 5ol o3 YojuhAl HEw, " op7tA] g
717 ¥ A A G2 Aol EEEIz 3=
fibronectin, type I ,III, IV &4, a-smooth
muscle actin, TNF (tumor necrosis factor)-a,
-B. interleukin-6 ¥ PDGF (platelet-derived
growth factor)s9 EZE°] Bo] FA5 e,
Apple et al’e FZu7HAAL, Aol ETS B 437390

328

28] et S5 $3EE Ao 7 8% 9
&< st st =38 Cobo et al’® F8]d 4
Z zZolyg 9% To7 JAuEA o] uhy]rl dof
U Ao|E7RRIY] #H7 EidslA e Ego] b
zZH dojdtia &k, Ab MUY bFGF (basic
fibroblast growth factor)7} Z+&st= 433
Alze] S Fas 98-S sheu o)zt Frkstel
w2} olof] that wkg-o] 7HAGle] Aol Zhuhuzt
o WAl&o] Eral AT FEEEY oS 9
SFEXE= FHAGIAEY] B3 ols T4 2 A
$HEste]l wWAldA A BRE Uehfe Ao,
DNA 5ol ZHgste] AE5AS Yehl= ojabg oA
FAAFI AL FA A Y HETAHapoptosis)
doA ad= AAT, ZAHYIHAE € b o
A gt 40| fEE o] dA A& ofH%
o] gt 7!

2 AFo = plant alkaloid$! Paclitaxel®
alkylating agent¢l Cisplating o] &3] $HA
Az FAYGA a5 #ESATE Paclitaxel
2 Taxus brevifolia®] 3] (bark) oA F& £4
Z 853.9KD9] diterpenoid taxane S=A4"ZH

£ A alkaloide} €2 1#3 taxane rings
7HAt}. o] taxane ring® ester side chain®] AlX
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Figure 13. Analysis of type IV collagen expression by Western blot in group | treated with Paclitaxel.
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Figure 14. Analysis of type IV collagen expression by Western blot in group Il treated with Cisplatin.

E482 A1, AgAI Bl 2 %4 gerta
FeA Stk o] FES HUL, WAt A TR
% A% 5 oY FYNA FFAANEL AAE

O
13,14 1 A871AE microtubules FAE}

ol 7]—X]
@A (alpha-tubulin, beta-tubulin) = beta-
tubulin® Agtele] wlo|mgFE2o FAS =247

ogH ATE7] G2/M 7llM mlolazERe g
-tubulin®} 2&sl] AEELG Z 23 microtubuled
network®] AF3E 2o} AEEES JAg L Lo
A ek P16 g = (TAXOL®) ol AHE-H paclitaxel &
fibroblast®} Vascular smooth muscle cells
S Atz YL g T zdEde
Paclitaxele] Z89 g2 IZEEO Qo] A4 2
ZAo] AAE oA AP FEo] Adse As Ue
ol g AREFdd Aok f3A 545 7 A=
Jg] 2ol (Cisplatin (cis-diammine dichloro
-platinum)-& #WZ(Platinum)<S &#3 5% %
718E2A 2 DNA strand “3elA 2158 guanine
9 cytosined} A3t 71&ol| ATE A9} 2
7174291 DNA strand “olA interstrand cross-
linking< #493ted DNA §4S A7t > wg
HA AP 9l o] AN A E Ao7

rlr ol

[ ol 1

Ei’ﬂ‘i’i‘:}

AF e 71E9 in vitrodlA ATHIH &
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=ABSTRACT=

Inhibitory Effects of Paclitaxd and Cisplatin on Transdifferentiation of
Lens Epithdia Cdls into Fibroblast

Lee Hoo Kim, M.D.", Dae Hyun Kim, M.D.?, Jung Hyub Oh, M.D."

Department of Ophthalmology, Inha University, College of Medicine', Inchon, Korea
Eye Yonsai Clinic, Pucheon?, Gyeongi, Korea

Purpose: This study investigated the inhibitory effects of Peclitaxel by atering tubulin assembly and cisplatin
exposure by binding DNA of the lens epithelia cdls (LECs) during epithdid cell cultures in the capsular
bag modd.

Methods: In the capsular bag mode, the LECs were cultured with exposure to Peclitaxel (1, 10, 100 nM)
and Cisplatin (1, 10, 100 uM) for 3 min. The effect of Paclitaxel and Cisplatin was andyzed by observing
the cdl number of fibroblasts per fidd, Western blots for type IV collagen, TUNEL assay and the
Proliferating Cell Nuclear Antigen (PCNA) and Bromodeoxyuridine (BrdU) incorporated proliferating cells.
Results: An increase in concentration of Paclitaxel and Cisplatin resulted in a decrease in the number of
fibroblasts and spindle-shaped cdlls. The number of proliferating cells showing PCNA positivity and BrdU
incorporation in the nucle was decressed in a dose dependent manner by trestments of Peclitaxe and
Cisplatin. Expression of type IV collagen also decreased after treatment with these two agents. Results of the
TUNEL assay showed no change in the apoptosis of cells with regard to an increase in concentration of
Paclitaxdl and Cisplatin.

Conclusions. This study showed inhibitory effects of Paclitaxel and Cisplatin on the proliferation and
transdifferentiation of LECs into fibroblasts using the capsular bag model.
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