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Ato] 6= wj xR EMEM/NEAA (Gibco BRL, Rockville,
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& knife A7T 5 2upalE S0 o] Wl Ale] whet
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7 F23) A A oyl FEA TS HEAH
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AASAL 0.25% trypsin—0.02% EDTAES A 2]s}o] A|xE
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o wso uheio] Rakel NS Ee Ak Zlurad
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counter2 AN|EZFE ZHsto] ujofolo] ZhAZIANEZ
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200 WA Ao 3 377, 5% C02-95% air®] Hjok7] ol Al
ThA] HEAI ), o] T AES4T) VS s 7.9 7} of
ol o3t FEe] Ao o Jlem g ujA|ofA Zhu AL
7F 80—-90% A% AR w7t 4-54 AL vFAH )

MTT EAS ALSSt ME SA2] 57

A3 9] AR ES =4317] Y38l colorimetric assayS
o]-gsto] Al ol EASh= formazan SRHEO] SF =S
sto] A2 SA A vlaskeith A9 tiibsEs
517] ¢8 MTT solution (3—[4,5—Dimethylthiazol—
2—yl]—2,5—diphenyl tetrazolium bromide) (Sigma, St.
Louis, USA)E o]§3t BAYE ARgstgled],” o] ¥
L =2 9] tetrazolium salt7} n|EZE o} G40 95
8M 9] formazan 3}E= HHH= HPE o83k Aol

Subconfluenceo]] =23t A|3ZE Dulbecco's phosphate
buffered saline (D—PBS: Giboco BRL, Rockville, NY,
USA) & 13] A&t 3 0.05% uto]Euto]AC (MitomycinC®,
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Kyowa Hakko), 0.05% SlAl#|eZ(dexamethasone™, Sigma)
9} 0.05% Afo]ZZ A (Restasis®, Allergan)S 3%, 5
21087+ Zub g0 &A17) % D-PBSZ 13 A
3 T AT 52e 24a ool 58 vmel
7] Y3 222 Dulbecco's modified Eagles's medium
(DMEM: Giboco BRL, Rockville, NY, USA)E AR&3}o
58 Wio ulasigrh

3% 542 918 5 mge MTT 8945 PBS 1nlof &
o] 0.2 um syringe filter2 AE & DMEM HjX]of 10H] 3]
Asto] ARBSEITE 450 BiAIE 140 Wl H&= AAS &
MTT €& 100 ul F7fsle] 420 A2 plate= 7}
& & 37CoA 4AITE HESAIFTE THA] /52 110 ul A
A3t & DMSO (Dimethyl sulfoxide: Sigma, St. Louis,
USA)E 100 ul go] AofA] 2087+ &50] E3FAl7]aL
ELISA reader® 570 nmof|A SZ=E SA35It O]Ei
o PSS 38] wHEste] 2 et i AZPEE
BYuo) P Fool 2 Az Y&
NZ AEES 7
AR e MEE 2 Az *E{ﬁ%(%)=ﬂ 7o) 3%
L ESERE = 47
2 e B AEste] 21 %M %741 SREE

MIZ2|7|&I21 Procollagen type | COOH-terminal
peptide (PIP) & Laminine| =X

24 well plateo]] welld 1x10" cells/ml-& A& 3
5] A wi7bA] 49 A= et o wiAE AlASE
D-PBSE o]&3to] AlAstlt: 0.05% wiol&utol4IC,
0.05% dAtHel=3} 0.05% Alo|E22AELHUS 38, 5E,
1087F HEA & A5Ae AlASHL D-PBSE 13] Al
3t & A1A5F DMEMHEIR S H7}8te] 24 A7) wjeFst &
iR E AFHSt —80TCol| Hyustdtt. AMES2 0.5%
Triton X—100, 1 mM EDTA, 1 mM phenylmethylsulfonyl
fluoride (pH 7.2)7} 3+5-% PBS 0.5 ml2 &350 A|E
FEEo 80T Hasigict ZF w1 et Al xxEE
9] PIP, Laminin®] =% ELISA kits (Takara, Tokyo,
Japan) 2 A|3Y5}Fich.
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WE ZHzE A7AZIT) 1687 ehAloll A W]t & b5
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Figure 1. The absorption rate of the water-insolubale formazan
dye in cultured human keratocytes exposed in the four eye
drops by a scanning spectrometer (ELISA reader). The longer
the exposure duration, the more decreased the metabolic activity
of keratocytes in all drugs. After 10 minutes of exposure, the
metabolic activity of keratocytes in all drugs was decreased
more significantly than control (p = 0.03). Mytomicin-C (MMC)
showed most prominent inhibitory effect for cellular metabolic
activity, and cyclosporine showed minimal inhibitory effect,
but the values were not statistically significant.
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3, 7 thgow BRHEES Zh7te] 1d A7tolA] 55.8%,
54.6%, 41.8%°|H, Alo|EFRAZHL 72.7%, 70.1%, 50.3%
2 24 oS etk Al oFA) 7he] AJE 24 of
Ao EAdon gols: aorchFig. 1),

MZ2| 7|& PIP2} Laminine =X
PIP%} Laminin AA4JoF(ng/ml)-& A ¢kA] B5E HEA7k
o] Zojd5 FAsh= e Ko, PIP A% 3, 5,

102 =g Ato A ool Emtol4lCe) 49 170.1, 137.1,

PIP analysis
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Figure 2. PIP titers of cultured human keratocytes in three eye
drops. The concentration of PIP was decreased, the longer the
exposure duration in all drugs. Mytomicin-C (MMC) and
dexamethasone showed more prominent inhibitory effect for PIP
level than cyclosporine, but the values were not statistically
significant. PIP = procollagen type I COOH-terminal peptide.
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Figure 3. Laminin titers of cultured human keratocytes exposed
in three eye drops, Mytomicin-C (MMC), dexamethasone and
cyclosporine. The concentration of laminin was decreased, the
longer the exposure time in all drugs. MMC and dexamethasone
showed more prominent inhibitory effect for PIP level than
cyclosporine, but the values were not statistically significant.
PIP = procollagen type I COOH-terminal peptide.

139.20]0, @iAjgelEo] 79 188.0, 133.7, 103.22 =
FE) Aol ERAEYL 7#7#4 =EAZbollA] 200.0,
168.9, 162.98 T2 & oFA|of| v|al PIPL] A3/J=F 347}
A th(Fig. 2). Laminin AJAJoFe] A9 PIP] A= 4
o} GARSHA Afo|FRAZYL 3, 5, 108 =& A7) A
69.1, 61.2, 59.00.& ulo]Emn}o]AIC, Blxlm|elEo] H]s]
AgeFe] vt AA vepgtod, SA- SR fosiA] ¢
SycH(Fig. 3).

OFM| L& A|7ZH0| 2 LDH Assay
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SEA| Al SR AR A GlAlH|ELE, wlo]Euto]AICe| H]
sff LDH 2Hdo] o &qkou, ofA| =& 108 Fofl= mlo]
Eujo]AIC, YIAMELE, Alo]ERA XY 407 LDH 42
(un1t/ml)7} 217} 4708, 4084, 36272 =A) A= o, 2+

= ARbollA Al oFA 7He] frofet Aol gIgirK(Fig. 4).
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Ao]| QF/dREE, PI HA19) Rh-gof AWk Holal Axt

o ATfatol Wk MEAUAF BAFE Ee BT 4
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lactate dehydrogenase (LDH)
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T
o
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_____ - pd
1050
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Figure 4. LDH activity of cultured human keratocytes exposed
in three eye drops, mitomycin-C (0.05%), dexamethasone
(0.05%) and cyclosporine A (0.05%). The lactate dehydrogenase
(LDH) titers of cultured human keratocytes showed a kind of
time dependent response. The LDH titers of MMC and
dexamethasone were higher values than that of cyclosporine at
10 minutues, but the values were not statistically significant.
MMC = mitomycin-C.
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Figure 5. Flow cytometric analysis of apoptotic cells using Annexin V FITC after being treated treating with MMC (A), dex-
amethasone (B) and cyclosporine A (C). In all cases, apoptosis showed a time-dependent response. Cyclosporine A results in less
apoptosis of keartocyte than dexamethasone and MMC. MMC = mitomycin-C; FITC = fluorescein isothiocyanate.
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Effect of Mitomycin C, Dexamethasone, and Cyclosporine A 0.05% on
the Proliferation of Human Corneal Keratocytes

Jong Hoon Shin, MDI, Soo Jin Kim, MDI, Ji Eun Lee, MD, Pth, Jong Soo Lee, MD, PhD'

Department of Ophthalmology, Pusan National University College of Medicine', Busan, Korea
Department of Ophthalmology, Pusan National University Yangsan Hospitalz, Busan, Korea

Purpose: To investigate the biologic effect of mitomycin C, dexamethasone and cyclosporine A 0.05% on cultured human
keratocytes in vitro.

Methods: Human corneal keratocytes were exposed to a concentration of mitomycin C (0.05%), dexamethasone (0.05%)
and cyclosporine A (0.05%) for a period of 3, 5, and 10 minutes. MTT-based colorimetric assay was performed to assess
the metabolic activity of cellular proliferation and the concentration of type | procollagen COOH-terminal peptide (PIP) and
laminin were measured. Cell damage was determined by using the lactate dehydrogenase (LDH) assay. Apoptotic
response was evaluated utilizing flow cytometric analysis with Annexin V and propiodium iodide.

Results: The inhibitory effect of cellular proliferation and cytotoxicity in cultured human keratocytes showed a
time-dependent response in all drugs. The production of PIP and laminin showed a time-dependent response in cultured
cells. Apoptosis was observed in flow cytometry after being treated with mitomycin C, dexamethasone and cyclosporine A.
Cyclosporin A resulted in less apoptosis of keratocytes than mitomycin C and dexamethasone.

Conclusions: The apoptotic response of mitomycin C, dexamethasone and cyclosporine A is associated with the inhibitory
effect of human corneal keratocyte proliferation. To decrease corneal opacity, mitomycin C and dexamethasone were
more effective than cyclosporine A in the present study. Additionally, a high concentration of cyclosporine A greater than
0.05% is necessary to lower corneal opacity.

J Korean Ophthalmol Soc 2011;52(10):1215-1221
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