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Although ascorbic acids have been known to play a role in the hydroxyla-
tion of procollagen in collagen synthesis, it can also inhibit the proliferation
of fibroblasts at high concentrations.

The time- and dose-related effects of ascorbic acids in proliferation of
human and rabbit Tenon's fibroblasts were studied. Fibroblasts were incu-
bated in different concentrations of ascorbic acid at 0.75mM, 1.00mM,
1.25mM, 1,50mM, and 2.00mM and evaluated on days 1, 2, and 5 after
exposure to ascorbic acid for 24 hours. To evaluate the effects of different
concentration of ascorbic acids on fibroblast proliferation, cell density was
quantified by hemacytometer.

In conclusion, ascorbic acid was a potent inhibitor of fibroblast prolifera-
tion, the effective concentrations of ascorbic acid were(average IDso) 1.14,
1.53, 1.72mM in human fibroblast, and 1.59, 1.16, 1.54mM in rabbit on
days 1, 2, and 5. The effective concentration of ascorbic acid in humans
was similar to the normal human concentration of ascorbic acid in aqueous
humor on day 1, and the concentration of ascorbic acid in rabbits was simi-
lar to the normal rabbit aqueous humor on day 2.

This study shows that ascorbic acid inhibits cell proliferation in concen-
tration of 1.14mM or more in humans and 1.16mM or more in rabbits,
future clinical studies may show that these agents reduce bleb failure fol-
lowing glaucoma filtration surgery(J Korean Ophthalmol Soc 40:3017~3024,
1999).

Key Words : Ascorbic acids, Glaucoma filtration surgery, Proliferation,

Tenon’s fibroblast

=g A% e F A He3 239 F
Hog A wE Yo ¢ due Fag
ez AAHI ez’ FeF Aoz
et A frel g AT Fart gloh

AL dolvke F fAle 3o,
v Ee gdusioln Zgwayel @ 239
d&e vrlsittz A U AR FelA
Aot Ee AFE Lot olFstn BT F A
TR S Fo RN wERH HFAHA B3
FAsked A q8e I, IR
HE GG dAste s Agtad] 4F
wol71 f1% Bl ArHm Utk F&4
2ol Faeel 48 AA F1, €F
AAFL 2N o= = HTEL =
» daiel A3l w2 ASdxe 1t
Ashe Fad 24 gow Feel A4
Wl-$- dolrle ez deiA slch
a7l HEAY FARZ 5-

o 12 gl 1o g

z 3
B

=
olo
o

sle.

v

off riov nC oR My My o K
ﬁ ¥
o
1R

rT
Mo O,
ok

oX

tlo

70(3018)

fluouracil (5-FU)*Y mitomycin C(MMC)*7}
AUk olEL A HUF oAFree HEQYo
2 Bo] o] 853 glovt, UiE FuAEE A
FelAl, AW, Feke] ol ko] gyEx] ¢
olr EAo] feise Edold, dAzs 2as
Yol W3 @Aty e Aotk wakd, <t
Well =/dzrgo] HowA dfotAEe F4&
ERA o AAAE 5 e FAVF e Ao
2 Yzt

Herschler ¢ H.319} ofg] Q7o) osla+e
AZujt Rl Wyt A9sl A folM Ee
S4E JAEka, ol S-S dAlshe g
W] dfold el 2 & AdAse olamE
N4t 59 AR inhibitory factor) 7} ¥
ol 7] wiFeletn Az = A =AUt

Abge] g olazENIA FEE 1.10mM
2 83 U s=Eg 258 ol 1", 71EY
Wl w22 1L00mMelth, SWE & % o



— 0149 9 : ohazEwAe] HfotMEel e FF —

H3 FEe olaz BNl W] 2 &HoR
#4do] " wE PAgdo] JAFHojof sht, A
Az 9Tl HE P4 g &S 27

2E0] oAl AL B+ 3
2 FAH o e EA3te T2
Arel wtE A A &) o EA €

==

ol +5e) 47

RS
9]
&

ﬂcigé
ot
32 McGahan®” ¢ 955 /L% 7HEd
A A olxzERIY RV FAadna Ba
AL ol dY-Ie e AF2 AF Ao
gt FZ&aAch wekx, 50 qatee 3 A
flo] A¥ f ofxzERINNE] TS i 9
g AL 7Heddol deBR, SUd o9 e F
of~FERINE Fodle HH FEE RAFH T
o, & 528 glo] BE #FHE JAE + 3
£ Aolgt A€ok

2 dreMe 7tES ARgel Hled AfrobAl
EE Ut F olrmERE FTRHEE Fod
of AfotEel A& FHAPTE FPTo =N
AR F Aot R F4E JAldhe o2
2o ¥4 =g dotRnz st

+

Chay U

ATFAEE AHES AL HiEd Aokl Es
424 a4 AAFe =F 294t
HolA FEE FolataAM AR 293t H)
= 435 A AT NEAAE o
Al A7) o)A g Al H=d 23
S AAsl] A& HAFoMEE wdsidrt

AF e Hed 27 447 o o] HBSSE
(Hanks’ balanced salt solution, Gibco, Grand
Island, NY, U.S.A)e& A& F, zA gl
35me 22 i FH 4] (Falcon, Becton Dickinson &
Co., Lincoln Park, NJ, U.S.A.)°lA 10%
Fetal Bovine Serum (FBS: Flow Laboratories
Inc., McLean, Va, U.S.A.)°] ®Z¥ Dul-
becco’s modified Eagle’s medium (DMEM,
Gibco, Long Island, NY)& o]&3led AfolA

2 daplesisiet. o] ARolA AMSE wiky

& 5% g9 JEW $Lsgon o R

o 2 Q0N

DMEM1022 #HHsidct, ME7t F9siAA
0.25% Trypsin(Gibco) &2 1083t sl 2
FA1Z F 100me ZAujFH Al F&3F F3
DMEMI10€ 1:32.2 &§ate] X% & Alhuier
st dapigel dele 7170 ARgARe A
o 2F A=W E79 A$E 5Tl
Adiuieke Alge 59 FeE, E7e Afe
2-38 HHoz AlFPsAct, Al A8 ARl
Ax= 5RRCA THAZA] AdugFd MEE A
g3ttt ZE MEHGE 5% COE T3t Hl
4710 37cel 2EdlolA Pt ch

AEE 8x10°cell/me] =2 HRAIA 4004
A 24-well ¥¥HAl (Corning Inc, Corning,
NY) 2l Zt zh(well) ol ¥ 48~T72A17F &<t i
oFdte] MEE FAAIZI & 0.75mM, 1.00mM,
1.25mM, 1.50mM, 2.00mM F%=9 ol:3E
¥ AH(L-Ascorbic acid, A-1417, SIGMA, St
Louis, U.S.A.)& Z+7F 10044 2 el 54
3l 2T GAE ¥R g2 DMEMI0
1004 E I3k, ThA] 24A17F wiEFE 2 Zhell
A DMEM109] widg& Flstd A Ast 2t
zto] & HBSSEY 5004 E Aol ofxzavl
AHE A AT DMEMI10 50048 #9488 & 7t
Zk 1Y, 2Y, 597 widslR:, 5t wid
T e vkl 2¢viet vHro] FQAch A
7 7HEQ] =3 ARl Ed &l 747t 1, 2,
594 siEate 24-well ZHuIFHAl 3AHE Y
gt ct.

Adat dujiez wigdd MEe IFeHE BF
slgon, ofazENItt wE2H F 1UA wiek
T 0.25% Trypsin 100422 7} 2H8 Aels}
o] R{AIZI & DMEMIO 200mMe 2 3]s,
Zte] AEE 0.008% trypan blueg @43}
Zy Zdll A 204E FY3t hemacytometer
¥3 trypan bluedl QA=A & MAFo &
Z3ste] AEZYEES Yolrsith olxzE
o] wEE F 2dA9 5YA wigR Tel=
A3 Wy g ¥ & 3t dlx2F
AEFE 71Foz AEFe] 50%5 AT
olxzarlit Fxo Hu#S D2 3t

olz@EvINe] FEo| mWet AARoAE 4

o

S Lo o

(3019)71



— WA A 40 A 11 T 19999 —

oA vl EHE dolEr] e T3 1Y, 2
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Figure 1. Cultured human Tenon’s fibroblast by phase contrast inverted microscope

A, Control(2 day after exposure of DMEM10, x200) normal fibroblasts

B. at 0.75mM(2 day after exposure of ascorbic acid, X200} notice irregularity of shape & floating mate-
rial of dead fibroblasts
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Figure 2, Effects of ascorbic acid on cultured human viable Tenon’s fibroblasts proliferation according
to time intervals. Cell viability was increased from day 1 to day 2 in the groups of ascorbic acid with
the concentration of 1.00mM or more. But, there was no change from day 2 to day 5.

Figure 3, Cultured rabbit Tenon’s fibroblast by phase contrast inverted microscope
A. Control( 2 day after exposure of DMEM10, x200) normal fibroblasts
B. at 2.00mM( 2 day after exposure of ascorbic acid, *x200) notice round shape of dead fibroblsts
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Figure 4. Effects of ascorbic acid on cultured rabbit viable Tenon’s fibroblasts proliferation according to
time intervals. Cell viability was decreased from day 1 to day 2 in the groups of ascorbic acid with the
concentration of 1.00mM or more. But cell viability was increased from day 2 to day 5.

o]de] Ao 2 AASAT, HEF 5dA =
2. 0mMeA 2 A4 A7} ATt (Fig. 4).
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