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AR Fleo]A] 2t A4 & AdkrE Nitric Oxide 52 ¥z}

dEH -

AP olA ZHEAE (PRK) ¥ A4 ol #el717) 44" 4 doke BanEo] o
gk ARES ANAIA $4 Fol f2)71e] AFQ nitric oxide(NO)7H B4 ol A
HAHER LolrmA} sHch

AA AF P WA JLE 41012l 81D F 25t ERFOE AMgstET UeiA] 569+
NARe Zubdnzg AAG 23D Y g N E -6,0DE ZHF (249D, -12.0D
2 TS FERY 5 3RO Rl &% 308, 1AZH 343 2 6AIZH AEE A3 em
Griess A19F2 o831 ELISA Wio2 NO $58 Zg815t).

fzze AMee NO Bxe BF 101 83ng/mex, ZE4un AAG M H2g
¥E(107.00ng/n) & ®ATh PRK ¥ 308 #Azsld A AdsdMe NO 55& 5
PRK 2ol 2% tjz2o] ula) felstA Z7heol Q4o (-6.0D : 218.67ng/nl, -12.0D
: 198.68ng/ml) 1A17F Fo AT Aol A3 Z7bgol YUk 34 Fo -6.0D
FoME EET 2ol Holx| @ ¥k, -12,0D ZAME NO =7} Q43 27150] gl
Atk 6A7 AT FolE T F SN NO $E7+ A% £Fo2 3B,

olel Anz AAvaolA ZubdA & &l A UlolA NOZF A= AA= o]
o 9% ZabdA o] BeHE Z7hd NO ¥E7t F4o2 3Bes o o Be Az 28
ge Ao Holn olajd NO ¥E8 Z7k= PRK ¥ UA1HQ ZupEon) A o 9=
Hke-& doy|e s 47t 2 4 UE Aew WA (AR 39:2226~2232, 1998).
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There have been some reports about formation of free radical species in
aqueous humor after excimer laser photorefractive keratectomy(PRK). We
investigated whether there exists an increase of nitric oxide(NQ) level in
aqueous humor after excimer laser treatment.

Of the 41 albino rabbits(81 eyes) used for this study, 25 eyes served as
controls. The remaining 56 eyes were divided into three groups, i.e., a
group with its epithelium removed mechanically(3 eyes), -6.0D PRK group
(24 eyes) and -12.0D PRK group(29 eyes). After varing time intervals fol-
lowing excimer laser treatment, aqueous NO concentration was determined
with ELISA method using Griess reagent.

The mean aqueous NO concertration was 101.83ng/m! in normal control
group and showed no difference(107.00ng/m) from that of mechanically
abladed group. Aqueous NO was increased 30 min after PRK in both
groups compared to normal(-6.0D : 218,67ng/mi, -12.0D : 198.68ng/m!) and
maintained at one hour postoperatively. Eyes with -12.0D ablation still
showed the increase in aqueous NO concentration three hours after PRK,
while eyes with -6.0D ablation showed no difference from normal. Six
hours after PRK, aqueous NO was returned to the normal level in both
groups of PRK.

The results of this study showed that excimer laser PRK induced NO pro-
duction in aqueous humor, and the more extensive amount of excimer laser
applied, the longer time would be taken to restore the normal NO level. It
seems that such an elevation of NO level could be one of the factors that
cause temporary corneal stromal edema or anterior chamber reaction after
excimer laser PRK(J Korean Ophthalmol Soc 39:2226~2232, 1998).

Key Words : Aqueous humor, Excimer laser photorefractive keratectomy,

Nitric oxide

-1 33 & AT dA o)A ZratAA)
=< 1983 Trokelol Q&) =€ ol 24w
e A3 9 & T AIFIE Fo| 27N
THe BHEZ A8 9 o459 gtk 1w
ool 53 A E BFetn 98 A
TAES A o] Aol oa] zZtat 3 Fzz)
A #27])(free radical) 7} A9 F# Jemy’,
Aol Ao A BEE )Mo 23 MEE
43 EdWo] {FEe YdAe] Attn Bt
UAH?. B3|, #H2d Costagliola & 71E0|
A A gelx] Zhebdal & (PRK) & Al&gh 3
A A sy f9ge glu-
tathione, hydrogen peroxide(H,0,), ascor-
bic acid, malondialdehyde (MDA)®2] §3}3}
2 Aztel Ao WYY AW E Bad
v}k glch,

Nitric Oxide (NO) & #2712 dFo g 7}
Adle FHER Ee EIEAoPE Fxaw
AT, 2t HI2o o|RAo] 2ol oy
EobollA 4AzAHGEA 2 AnBEREAMo 9%
< ke Aol A1 glon, <tatgtel oy
AME NO7ZF <hghel ZA-olys” mpute] spg
A APz, Txotde {4 (endotoxin
induced uveitis, EIU)" o ©}¥stA B3
The Zlo] HaEo] Qo &, HZ Lee &
NO A4 EAY FAFA2 Ztutge @ Rz
deod § dvn Bustdch

AAEL dAH oMo BEE M o
g Fargiukgo) o AbAk §2]r] Buk oh)
2 NO ®e719] AH= 24E + & Ao,
A o)A g Foll Yebd F e gAF
A W dFukgoly zbukR o) o)2g Wslo}
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A F dedlge Mol AYsi, dAZ o
Aleglolx] ZAHAdAE Fol| Mg WellA NO
2ot FrkskeR], E NO k9 Z7iet 94
wgolA ZAtge| ojujF FABAY YA E
golx 92} &t

Chat 3

A 71E (2~3ke) 41712] (813h) & A AW
o2 AT o] F 25 HET 2R ARG
ot} AT 568 F 3% Beaver blade(No.
5700) & ol&3td 7IAF R ZegaeE AA
g F 308 #AwF Yo NO v=& FA3
3, 249+ -6.0D] dAegelA ZLHA=
(PRK) & Al8& ¥ 30%(6%h, 1A12H(63D, 341
ZHTD 2 6A1ZE (5B ol 242 Ak U9 NO &
=& FF & vA] 299H& -12.0D¢] PRK
£ AT F 9A] 302630, 1213H6D), 371
(11B & 6A1E (6D ol 242 2 Wie] NO &
=& Z3sich

Zt Ad7e] 71Ee) ketamine hydrochloride
(20mg/ke) & xylazine hydrochloride (7me/kg)
g TEFARRI AAnRR F Lol HNE
Agsted obAE Wl F712 0.5% propara-
caine hydrochlorideZ etz & A3t
Ztabda g AAT F& FEdEAE doA
Beaver blade(No. 5700)& AMg3ted zjuhids]
AZol XFHZE AAsUTYE. PRKE A3d
o @M e 53¢ EFAM ExciMed UV-
200, LA (Summit Technology, Waltham,
MD, USA) 7]¥&°] A=At AAI=# o)A 9]
ZAMA 74 & 5, 0mm, BA)&L 0. 25um/pulse, Y
A 2Ee 180md/ae, #EFIHHL 10nsecR I
VHEEE 100t 13 2AM] 7bed Hd A
AL -6.0D(FAHC] 62um) HeBZ -12.0D
(dAde]l 124um)e] HAE faME o|F=A}
(double pass) & At

&% Z+ztel Ag"E ALYl xylazine
hydrochloride® Z&FAStA ulHAl7l F 7}k
o] Z8§o]¢Al (pancuronium bromide) & <&
FARBl 7HEE AT WS AH A
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ol Fs@n|AsteM ZAGEFE B3 lcc FAL
710 AAE 30G FAHKES Aol ARt ¥
NQL7F KA FEE FOE 71 EolHA (.2
~0.3cc Az ALTE AF3o dHEZRE
o g3 FE =itk AFHE WiEFe I
NO =& F%3l7] 1% #¥ & Az=dl NO
7} Betgg Bdolmz 1 AsMEQ nitrite
(NO,) & enzyme linked immunosorbent
absorbance (ELISA) W& o]&3ld FA3IA
o}, ztztel Mwkg= FEo)AM micropipetted ©]
23l 10042 WS F st uigo] HHPF
96-well microplated] ¥F3t3, &% Griess
Al2F(1% sulfanilamide® T3 5% phos-
phoric acid® 0.1% naphthylethylene
diaminedihydrochloride +4d& %oz &
3t £A) & Hrlsle FE3 Aol=F 10¥3
wx)g & o]AL microplate reader(Bio-
RAD, model 550, Japan)®ll “gX)8td 540mmo
A FREE FF3AY. BE AlYeB2E 7.8~
500ng/ml2] sodium nitrite &8 A&l

EAA BME 8l e student-t testE A}
£3192en p valuezt 0.05 vl ALE #9
& Aoz Bt

2 0

2w A4 7tEe BF AWs NO v&e
101.83+31.91ng/md om, Z4AAT AAF
TollM= 308 Fo 107.00+12.03ng/mlZA
°o]B F 7] NO BE%& #olg Alo|E Hol
2 &sdth -6.0D PRK TdA A NO ¥
= €% 3089 218.67Tng/mi, 1A]Zd
163, 00ng/ml2A hZTd] v} EAXE #
2|3 Z718 BT (p<0.05). 23U &F 3A1¢
I AT EAHF AWSF NO s=v 44
83.43ng/m ¢} 92.00ng/ml2A hZ2T3} f-olF
ol & HolA| gtk (Table 1). -12.0D PRK
A AYE NO 2 €F 308
198.68ng/miYat, &F 1Al 138. 16ng/m 2
2z v /o F7 AR (p<0.05),
&% A A FAAME 149.55ng/mie]
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Table 1, Changes in aqueous NO concentrations
following -6.0D PRK

Table 2, Changes in aqueous NO concentrations
following -12.0D PRK

Time after PRK  NO concentration (ng/m)  p-value Time after PRK  NO concentration (ng/ml)  p-value
Control 101.83+31.91 - Control 101,83+31.91 -

30 minutes 281.67+55,74 0.05 30 minutes 198.68+63.47 €0.05

1 hour 163.00+39.83 €0.05 1 hour 138.16+39.23 0.05

3 hours 85.43+13.83 0.05 3 hours 149.55+62. 48 £0.05

6 hours 92.00+28, 67 20.05 6 hours 108.67+35.82 20.05

300 :.1. ;‘é}

= Aol A= ol2d FFgels EFtA

E o4 e 193m Bael UA9d 2deye

£ WEFoltt, olxe] FH 239 &S HLigs)

™

3 RAE Rt 2oe AuzAng 24w o

° g F e A ZEzze] Exagete 3y

E ™ S RNl B4E BHAEY Mg o

Aclebm Feid AP, AAlnlo|HE Hoas

of AHgAl WEHE oUAY REe Zuga

o & Aol Q8 228y, 39 A¥e AoER

control 30min thr 3hr  Ghr

Fig. 1. Comparison of changes in aqueous NO
concentrations between -6.0D and -12.0D

PRK group
NO TEE& Ho 3] dizFd v3) F7}s=
of AUANATH(p<0.05). &F 6A1Ze @ Fol

AMe A9 NO =71 108.6Tng/mlz hZF
7} ztol7t gl (Table 2). -6.0D PRK &%
-12.0D PRK ¥< ®lms] EY &3 308d&
F T ZFAA Ae U] NO s%7F 5715
o UMY, °lEFd Fvle &F MR §A
HAt, €F 3A%dE -6.0D TAME NO
T2t dE2T £Eo2 FIE/HAoY -12.0D
T e A3 FrtHo] gl F F3tel A
A felAe] AT (p0.05). &F 6A1ZlE
5% PRK ¥ 2544 NO sx7F Aoz 3|8
H Ak (p0.05) (Fig. 1).

oM ¥kAME] 3, YR] Y= secondary radia-
tion®] FElZ F & =2slA B, Miller-
Stolzenburg F7¢] o}3lA zZiulo] =3k A
Heo]A ouiAe] 10° F=E 295~320me] B
o fElE oz AgE F & 2editin
gt} o2l secondary radiatione oA
frel719] AL At AwE 5% 4
5 ooURle £A3A Aol 4A =esi Wy
4 H3lE dog F JE Aoz AN, ol
ek Hd<iel Aysieta wislel g H2
Costagliola 5°& 7}Eo|4 PRK ¥ 194 A
ol A H,0.% 438 glutathione) Z7}slar
ascorbic acid®t &% glutathioneo] 7431
o 194 FAAMANAM MDA 43¥ glu-
tathione°] %783l ascorbic acidsl #¢3
glutathioneol #4389 Hiatgrt

NO®E #2718 dF2= 6 WAl 1029 #e
HAIE Zte ulg Eebgstm wheAje] AR B
Holt}®, o] BAL A Wl arginine® 2L
nitrogen< ¥H3I olv|xANC ZRE nitric
oxide synthase(NOS)gh= &) 2J3kd FAds
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A NOS o] NO7IE /3 2d2RE &
Hoz HPHF". NOSolE A Ca*/calmo-
dulinol 21&4 ¥)HEA (constitutive) NOSS}
Ca*/calmodulin®l] ¥]2]&#<] #=A (inducible)
NOSe| 712 #ejzt slom® A4e NOe 4
BAAE, AGug 5o ddet A Aol 24
. & NOE superoxide(O,) & ¥He-dtd 7
g3 2k3kAI9]l peroxynitrate (ONOO) & A8}
o AZEYE JehiZIx doka @A dge.
Schaffer 52 #| 4 AgoA 3529
ZedF9 A& Fxe Bty e NO9
Tz} vhE NOe AL ujAg
o 3, Lee ¥'& Fol streptozotocin®
B2 U Foddte] W WA NO A& S7HA]
A< W NOdl 93 AEEHez Zuhfs)A =,
Aot E, Zelldfe WAy ¢ ke, 49
&L oI At ol e NOel 9
# AEZ=HES E017] 8l Be NO9 A4 7]
< © A3 A7l fal NOS GAlA Eo
ARH 0 Z A LHIE TP,

o] 22 A7AES] Hue dA|n el Ao
gl NO7F 8482 & d&5E Atz o 9
Alojgle] Al o] A #g AAZe AFE NO
7t FRE o8l fElE ¢ dokeE 2aot U
2%, F %€ PRKF £EM NO7t 2719
Athir BnstHA] A o]z e] x1e] 5o
ol Zpehztde] &4 &l A A EW Ca*
ol $7t=l31 NOS7} 843tse] NO7F 37119
< A2z FE3t3m A4 WelA F7HE NO
7} ZtetA E£9] apoptosisE ©F71A17]1H, o]Re)
ZorEe 57 2L £F §HISy dud + 3
g Aolgt FE3ch 18y PRKE: dA1#<Q
B dENEgel AeREs gHg £ gle
- Yol Aol NO s59] #3ld) g Hag
A9l gl dFolh

A2 £ AFodA dAl ol Fof A=
T WA NO s=7F F7Feta £7He NO &%
© Al mel WslElA -6,0D PRK TolAs=
3AIZE Fof], -12.0D PRK TlAM & 6417 Fo
Zzy A% &9 NO 55 283t Ay
olA FAlFo] BELE NO F27 ¢ LR FSH

[

24(2230)

A&EE AT ol AT AAS 73
Fle NO #=9 7P g9 AFde zE
ol F£Uct. dAju o[ Ml zLJM A ojF) A
W WellA NOZF F7He 7136 disiM e 2het
B £4eg % Ca¥ Fvie a2z A%
NOSe| 84312 NO7F AQHAES Aoz HE
F 579 7ol d5FHUA Hl},

8, NOe &948 (aqueous phase)ollA
& Ze v AR

1) 2NO+O, ———» 2NO,

2) 2NO;+H,0 —® HNO,+HNO,
3) NO;+NO —————» N,0;

4) NyO3+H,O — % 2HNO,

NO= 4 9 E8A9) whgsld HF A&
nitrite NO,) & A4 =ed, olzg ws
& 7141748 (gaseous phase)olrxe] v} e
Haldke 28 £ A17de vad 21 Wi E
Zettn ginh E Sdde e /dd HF
MEo| nitritec] 22, YH€E NOE FH 3=
tole Griess AlY & o] &3 duvre-&
&l nitrite® FF 3= el AHEE £ U9
o, web B AFolA Griess AlE o] &
st} Ak Ul9] nitriteE 33 AL Ak
We] NO 528 &%ste o ol 2d3 3hy
olgt & 4 Utk

A Aol A o) fd=e B3hdt
2 ATl dal F 7kRe] WejrldE ztm vk
g 7HR e A A ALAH o] B 5
& F5AH dAMIES gNdte Yol E o
g & e 54 dARIESE Ag3zes
couplingdh= #W¥elth. couplingol 2%k o]
7172 Al SOD, catalase glutathione per-
oxidaseZ °o|FolF &Eho| 2§ A} reduced
glutathione, ascorbic acid &+ & 3t}
Aol €3 HlE A Wor|H o2 UHAZIGP, o
e F 7 WorlAde M2 AeHos g
T ded, & d74dA PRK ¥ 3713 & 6
AlZto] AR Folle NO 5571 34 502
FEJD AE olelg Wojr|dEe] HEIHA
7] YEoZ Bl

R of

=29
B e

bl
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oldel ATE Bald AAEEL FrtEe A
e WdME 43 =9 NO7 EAsh, 2
TEAE AAG Al AdE Wl NO %

b F7kehA ekska, AAlmelolA Zoba Al g
siA s el NOZF 44E S & 5 3
Atk & 7 NO T=& A= #o]|Aq o
@ ZatdAlgo) ZHE4E o 2% A&y
& & 4 g9k dAvaleld ZutdAs Fo)
olg)&t YAAHQ NO ¥x9 2717} £3%9] U4

HQ AP W @IUe EE AURET Aol

ALACE FZHA T 7lo] deldE o BE

A7} QlofoF & Aoz Azt
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