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wello] A 200 ulAS 96 well plate2 271 & B340 7
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Figure 1. The morphology of cultured human nasal mucosa fibroblasts under phase-contrast microscope. Fibroblasts

were treated with various concentrations of MMC for 5 minutes and then incubated. Images are representatives of day
1 of culture. The viable cells were spindle-shaped at all concentrations of MMC. Magnification, X 100. MMC = mitomycin C.

Figure 2. The morphology of cultured human nasal mucosa fibroblasts under phase-contrast microscope. Fibroblasts
were treated with various concentrations of 5-FU for 5 minutes and then incubated. Images are representatives of day 1 of
culture. The viable cells were spindle-shaped at all concentrations of 5-FU. Magnification, X 100. 5-FU = 5-fluorouracil.

(FLUOstar OPTIMD, BMG LABTECH, Germany)£ o]
5tof 540 nmeflA FFEE SHB

Acridine orange/Hoechst EA(AQ/HO T AH)

MMC2} 5—FU7} AN Z 2}7}AE (apoptosis)E S-Hkel=
] 2olr 7] 25} Acridine orange (Sigma, MO, USA)
2} Hoechst 33342 (Molecular probes, OR, USA)E o] &
3 olBAS ANl

0.4 mg/ml 5] MMC2} 25 mg/ml 5%=9] 5-FU9| 5
A = EE 2420 AdfotA| 2 E 3AIZE iR £ 0.05%
trypsin—EDTAE e|sto] Aefujef wje} vpzrx]2 ¢
Aaeeh & dAo] EFFEA| o iR E AloiA Al
NS THEQITE A EZERN 10 W& 0.001% acridine orange
2} 0.001% Hoechst 333422 ®HF= g9 10 plet 42 &
Sefo|Eof Holme|al AHZeAE Hoja FA Ad 9

3338 u) 7 (Nikon ECLIPSE 80i, Japan) 2.2 4008& 3}
off ARzlE Fgste] st

= AP F 33 vhEsto] Al3skeith. HA| 4 54
A el 3227 gejA AA(Kruskal—Wallis test)S
ARESFAAL, & 271 Hlals AEiA] BAREAS o] 83
Tukey HSDE ARFHAZ AASHTE AT {942
© p<0.052 B39k

z El.

FAE Aol ZE 0.01, 0.1, 0.2, 0.4 mg/ml HE2]
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Figure 3. The viability of the cultured human nasal mucosa fibro-
blasts treated with various concentrations of MMC. Fibroblasts
were treated for 5 minutes with MMC (0.01, 0.1, 0.2, 0.4
mg/ml), washed and further incubated for 24 hr. Optical density
(OD) of the fibroblasts was measured using MTT assay. Growth
rates (%) were calculated as [100 X (OD values of drug-treated
cells/OD values of non-treated cells)]. Values and bars represent
means of growth rates and the SD, respectively. *p <0.05 com-
pared to non-treated control. MMC = mitomycin C.

MMCef| Z+2} 587 =& A7)0 24*17P HjoFetelS o
© FEA Al AdfrobAle] MF A Q] Al WY
=oRS & fABAT AEY 3715 k2 2jo|2 Ho
A okoket. AfotAlazE 0.5, 5, 10, 25 mg/ml FE2
5-FUe|| Ztz} 587 =2A|7|1 24A17F HjoF Alo&=
MMC e A2} 7k 2 E A7 ol A Aot
;o] W3y mopo] YAH o F GAH WL Av|E Y4
o] 24 HAH(Fig. 1, 2).
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MTT assay

MMCe]l 53&7F Z=EA] 7131 24A17F v & AdfobA =
o] Bt SAES SH5HAS 1, 0.01 mg/ml s=olA A
FrobMlES] Hat FAES 98.9%0]1%1L, 0.1 mg/ml F&=
oA 93.8%, 0.2 mg/ml =04 90.6%, 0.4 mg/ml H=
A 86.4% 7 7+t UeEPGTH(Fig. 3). 5-FUe| 557t =
EA7]3L 24A17F viF Al 0.5 mg/ml FEof A= *é%ovﬂ
2O Ft FAEC] 2y} vlasia W3 §lgla,
mg/ml FE A= 95.3%, 10 mg/ml FE A= 92.5%,
25 mg/ml FEOAE 90.9%2 Vebdth(Fig. 4). MMCE
0.1, 0.2, 0.4 mg/mlo] oA FEA2|E 37 &L T
Ztol| vl AfrotrlEe] &S FATH R [o5H
ZAAZ I, 5-FUE 5, 10, 25 mg/ml SEojA] o 2ol
B3 A-fobAl2e] 4 Zé’-_ F25HA A TH(p<0.05).
MMC&} 5-FU & oF2& B Y22 FEois gz
gl F-oJ5k W3S Holx] oot vt wobA A
SATH R fofetA AfotEY FAE A=

Figure 4. The viability of the cultured human nasal mucosa fibro-
blasts treated with various concentrations of 5-FU. Fibroblasts
were treated for 5 minutes with 5-FU (0.5, 5, 10, 25 mg/ml),
washed and further incubated for 24 hr. Optical density (OD)
of the fibroblasts was measured using MTT assay. Growth
rates (%) were calculated as [100 X (OD values of drug-treat-
ed cells/OD values of non-treated cells)]. Values and bars repre-
sent means of growth rates and the SD, respectively. *p <0.05
compared to non-treated control. 5-FU = 5-fluorouracil.

FE &4 ¥IE HArh
Acridine orange/Hoechst EAH(AO/HO EAH)

AO2F HOR o]FAA S A3eh & 3] AA A
d= sk dolgle AlZe] e FEAMS
A7bad FQl A e 270l W kflo® 1}
ElLtar AJgto] AL A S0 = ¢
ZO| Az f s T30 eor ‘4“5}‘4'”1 A
7haE SRl Al AlzEe &
oF= AR SHA| o2 tlRate] AlEZ= A2 Fo]
A M= Az Yol ARt A o] HEty
et Aol ZE 0.4 mg/ml MMCell 587t =EA]7]aL
SAIZE Rt Uoﬂ AO/HO 01 HAMS AlRget Aat it
I oh2A A7k
O TS B Z%*uoi °“‘-‘1‘ I AZAE H3E
UERdle] siah Al2ds ek 8T 4= gljlen, |vl
7 Alok(high power field) & B 0.8717} 2= Qi) 4
OIS 25 mg/ml 5-FU| 587k 1ZA|7] L 3A7T vY
Gt 5 o] FAM Alofl= MMC =& A9} vR7IA| 2 Al
Aip Az SLgo] Aeks] ¢F He KRk F3HA9] #E Kol
= A7t SR AlZE Fn Aok Hat 0.671 Ble=
Tz2Fst 4= 9JdtH(Fig. 5).
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FEH FA 7S 7H oFAl= 196295 E St
el T 2 T folxHe] 24w Slsjol
AREBFAAL, 71 7172 DNASE wabAekS oA 4 DNA
A= JAIskaL DNA-924d RNA 4S AA|ske] Al
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analogue) 2 19574 Dushinski et al*’o] Zz2 345}%
31, 19824 Blumenkranz et al”*o] Qtated ol A= 2 A}
B5to] ARl Agt A4 atuldhel A f-eAl7het
Adtst FARE AldeiA Bzt Qlokal Hagh o] % ARG
=3 Qlok 2Hg7]A2 DNA 3H4do Qg thymidylate
synthetase®] B/dS& AAIRFe =M HfotH2e] T4
ARAA HIES vt Aoz A Ik

MMC&} 5-FUx 2% Yamamoto et al’’o] ok 71&
Autst HFotMZE o] &3t AFoA Alxe] 5kt

[e]
L AT FNS 2R AFORN HolHR F42

vww . ophthalmology.o

Figure 5. Acridine orange/Hoechst (AO/HO) staining of
human nasal mucosa fibroblasts after treatment with
MMC and 5-FU. Fibroblasts were not-treated (A), or
treated with 0.4 mg/ml of MMC (B) and 25 mg/ml of
5-FU (C) for 5 minutes, washed and further incubated for
3 hr. The cells were then stained with AO/HO to identify
apoptosis as shown in the Methods. (A) Normal control
cells. Arrow indicates blue nuclei and brilliant red
cytoplasm. (B) MMC-treated cells. The apoptotic cell
shows orange-red nuclei, becoming indistinguishable
from the cytoplasm. (C) 5-FU-treated cells. The apoptotic
cell shows orange-red nuclei, becoming indistinguishable
from the cytoplasm. Magnification, X400. MMC = mi-
tomycin C, 5-FU = 5-fluorouracil.
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Boll G A okt Buskelek Hu et al”' & Abg
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=ABSTRACT=

Effect of Mitomycin C and 5-Fluorouracil on Cultured
Human Nasal Mucosa Fibroblasts

Keun Hae Kim, MDI, In Taek Kim, MD?

Department of Ophthalmology, Catholic University of Daegu School ofMedicinel, Daegu, Korea
Department of Ophthalmology, Kyungpook National University School ofMedicineZ, Daegu, Korea

Purpose: To investigate the effects of two antimetabolites, mitomycin C (MMC) and 5-fluorouracil (5-FU), on proliferation
of cultured human nasal mucosa fibroblasts.

Methods: Human nasal mucosa fibroblasts were primarily cultured, and exposed to various concentrations of MMC and
5-FU for 5 minutes. Control fibroblasts were exposed to only DMEM media without the drugs. Effect of drugs on cell mor-
phology was observed by phase-contrast microscopy. Cell viability and apoptosis were measured using MTT [3-(4,5-dime-
thylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide] assay and Acridine orange/Hoechst (AO/HO) staining, respectively.
Results: In both experimental groups exposed to MMC and 5-FU, fibroblasts maintained standard spindle shape. The MTT
assay showed that both MMC and 5-FU inhibited fibroblast proliferation in a dose dependent manner. AO/HO staining
showed apoptotic cells in both experimental groups.

Conclusions: Both MMC and 5-FU have an antiproliferative effect on fibroblasts in vitro at least through induction of
apoptosis. Therefore, adjuvant use of either MMC or 5-FU during endonasal dacryocystorhinostomy may improve the clin-
ical outcome by inhibiting proliferation of the nasal mucosa.

J Korean Ophthalmol Soc 2011;52(2):233-240
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