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REDTAYAA A e AR gl o] AHAE AAHY N E o] &3l o]8Ho
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Aol ddHez ARET gk dwrHos 6 YR oldte] dAln] #olA ZAle Zuhuln )
2o JE%S vAA geva dEd dev, 130ms] HHE AAY T zZbaa ol AZRo)
10~15 A8 2%e AT A #o]AE ZAME W) AehlaAEe] &40 e d7E o8
o2|2] gstrt. el MAEL A4 2RR FHaAd oA AREAEE AP H ZAugaE
o FlAlE Y3E F-actin FAE B8 dotrmxl sigich, 7ME 8ofe] 163He 5 2o & whvo] 6,
9, 12, 15 t&FH HABEHEE g F& et dagdog, o & oo AAdor 23
wggelAAebd e (VISX AL, 160 mj/mi/pulse, 5Hz) & A8t € & 794 478 S
gto] Zhrhf sl M 2] F-acting @8l dad dAyes Algg FollAe F-acting] s}
7F BEER] ykn, 9HA HAEY R A F F 12, 15 UgEHAME dehRaAEe] pleo-
morphism¥ polymegethisme] 718 228 B3k dAD oA E o] &3l rtE Zutalx
Foll ZgAes Ads Aeadzel &3¢ € 5 den waky AR M dA ol &
AN LR E oA AAEE AHSE wole ZshivAEe] &4 28 AU Barsie]o}
& Rog Hzrech(FekA] 36:2108~2113, 1995).
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Laser-assisted in situ keratomileusis(LASIK) theoretically provide less corneal
haze and more accurate correction. In the LASIK, however, photorefractive
keratectomy (PRK) will be done on the stromal surface exposed after removal of
the 130um thick lenticule. Deep stromal ablation after removal of 130mm thick
lenticule may result in endothelial damage. We observed endothelial cytoskeletal
changes after deep PRK to evaluate the endothelial safety in rabbit,

PRK was performed on the rabbit cornea without removing the epithelium
with VISX 20/20(160mj/ar/pulse, 5Hz) to correct 6, 9, 12, and 15 diopters of
myopia by single or multiple zone, Seven days after ablation, the rabbit was
euthanized, corneas excised and endothelial F-actin was stained with NBD-
phallacidin to demonstrate any cytoskeletal changes.

No F-actin changes were observed in corneas after either single zone, 6 or 9
diopter correction, and multiple zone ablation. However, 12 diopters or higher
correction in a single zone resulted in pleomorphism and polymegethism on focal
areas.

In the LASIK procedure, the endothelium might be damaged and further
investigation for the endothelial preservation during the procedure is needed in

human(J Korean Ophthalmol Soc 36:2108~2113, 1995),
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&3 dyez FHNE e A+
Aafel| A 74 g Boke] shelt), Ea 4
oA e o] &% FH a7 s oA 49H A% (pho-
torefractive keratectomy)® 1 H#Es} &
dEdoz FFE oldlel TAelN AfHolehe
e Hage] ol 22y 10 tgH ol4te 1
T3 A e A go] Wole wpet RyHe
zyapel Feto g Qld & WYEe] mHEd,
o] ZAfdle Zerd 284 8< (Keratomileusis)
o] 7} H¥HQ Ao deA lod, 1987d
Ruiz7} R 524 2teta 27134 8 & (Kerato-
mileusis in situ) & &/REH oMY, ey ol
At Fae Aol dFEHA Y o)A
o] YA o2 1 FERr} thd Poix
v Aeg HuHz JYrh, HIoe vPEEazy
HHALE e HUEE FoldiE k89 U8
S & oZHHAE Aol E o] &3t AlAYdte
Laser-assisted in situ keratomileusis (LASI-
K) #fe] &AHAEE?, a8vl, 130~150m %
Aol ZAHHE BAG Fol AAMe el E 2AL
A =W zbuke] Hoh gde R ol E A}
A sled, o wel zZhisiA Eel] g A

o thEted A= o}7] A A et

F-actin®& Axe] MEEAE olFe F8% 8
a9 sz, A4UIA EME AXDE a2t &
73 g dygste Rog deix gled, HEs 3
& #Fo stress B &4 UE Adz AFEY
F-actin®l 7} 718le & wgdenst sl
Zieh o M 27} stressE Wy A$e AEHEE
HEated fEarta deix U, o ' A7
AME dAadeelAR zte AERE ZABIHNE
W ZiEh oA 2] &448 B 4 FHEE Foactin
BAE Bale] dolr iz} 39Tt

Mz WYy

1. HHSE ¥ SHnHeo|MzetEME

AHFERE A5 2~3ked WAFIE Suia] 169t
£ A28kt 48E 8-S sodium pentobarbital
(Entobar )& 100mg/ke &HFo 2 HuFAlsle] =
ek ARl F ultrasonic pachymeter (DGH-
1000, DGH Technology, Inc., San Diego, CA)
2 ZusAE 3stn, VISX 20/20(160mj/er/
pulse, 5Hz)& ©]&3t 6, 9, 12, 15 HFE9
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oAl dFEEE 2P ugdolAdutdAEE Al
gatgch 73R 27 ol & & A
A4 (single zone) 2.2, ThE F& oA HA
w2 (multiple zone) &2 8% TRE) 2z 2¢H4
nomogram®] wet ZetdAleg AlAsich. g
A AAEAE AlEE F& 6m 272 AYHE
A5 A& ed 1 Helw 22k 80, 119, 158,
196um it} oA HAWAE APP T HA
A7 ole 50%€ 4.5m A7E, 30%E 5Smm F7)
2 20%%= 6mn 2712 AAEE = 3 GAZ A4
& ele g2 22 60, 73, 93, 113mHirh

2. F-actin 44

AY 79 Foll <M & A28 Foo] 2~3m A
T XREEE ZHE A g 9083t 10% 4
Fagdoz uAdAt ZHEFGEE 8mIAIR
AAgta, @uAstelA forcepse® 4% 39
A2 ety ZolHIES} Descemet &
AA#HAY, 2etE "PstA &r] fdtd Zehig
M E2 Descemet = FHFo| 87He] WA AN
& &9k 1.64x10°mol/l %59 nitrobenzo-
xadiazole-phallicidine (Molecular Probes, Inc.,
Eugene, Oregon) &2 37Tl 3083 4319
o} 0.01M F%9] A4tehE-89 (phosphate-buff-
ered saline solution ; PBS, pH 7.2) 22 A&
8l3, 2212 PBSS glycerol® 1:18 &3 &9
Well A H¥ERY fel &elolz o] FEE WE
¥, Filter DM 510{excitation, 450~490 nm,
barrier, 520nm)¢} Olympus¥Z&Av|Z oz #4
stqict,

4 3

HAY7IENNA M EFo] LEE Zute] H
T FAe 406.5 = 10, LimXch A AA4
o ARG EAEE AAY FoAA F-
actin §4& AYPaNE o 6 tIFEIS 9 TIREE
AAY 7+ 222 F-actin® F4HA £2,
S AxTE o2ty s EXan e FEE
57199 vidE RYch(Fig. 1, 2). ooA 2A%
Ao AAY B¥ ZE tFE A F-actino] 3
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Fig. 1, Nitrobenzoxadiazole (NBD)-phallacidin
stained F-actin fibers of the normal rabbit

corneal endothelium (original magnifica-
tionx125). No F-actin changes are obser-
ved in corneas after single zone, 6 or 9
diopter correction and in corneas after
multiple zone, 6~15 diopter correction.

Fig. 2, Higher magnification of Fig. 1({original
magnification X 250), F-actin fibers are
located adjacent to the cell border only.
F-actin fibers are rarely noted in the cy-
toplasm.

AA K49 widE Ao, e, 12 UeH
g ©uA dAwaez A Pl REHe
2 AAHEA {48 e] wde] A24=3 pleomor-
phism¥ polymegethism% 2ol sl%led (Fig.
3, black arrow), M ¥3 W F-actin ©] 759



Fig. 3. Fig. 3 NBD-phallacidin stained F-actin
fibers of the rabbit corneal endothelium a-
fter 12 diopter correction by single zone a-
blation (original magnificationx 125}). Focal
areas of increased pleomorphism and poly-
megethism are noted(black arrow).

Fig, 5. NBD-phallacidin stained F-actin fibers of
the rabbit corneal endothelium after 15
diopter correction by single zone ablation
(original magnificationx125). Areas of
pleomorphism and polymegethism are no-
ted more diffusely.

Fig. 4, Higher magnification of Fig. 3(original
magnification X 250). Hexagonal pattern of
F-actin arrangement is disturbed in a few
cells. Increased F-actins are also noted in
some cells(black arrow).

Ae BE FAEA}(Fig. 4, black arrow). 15
O&HE 9dA dAdaeg dag 2¢ 12
e ¢ vasld F=st o A4@ pleomorphismt
polymegethismel Rt} W& F¢o vehtn 9l
QA}(Fig. 5, 6, black arrow).

Fig. 6. Higher magnification of Fig. 5(original
magnification X 250). Severe pleomorphism
and polymegethism are observed in many
cell(black arrow).
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& W FH 239 Whgol ddldr e Z LA 3
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otz W&3A deld A @t Dehm E0d
Koch &2& 193nm 3ol Ao ol A& o] ¢
3t ztet RAle]l 90%E sl M EE
BEEAE 1) diamond knifeE AM23ld BY%
HolE A& W YT 2748 Hedhn 3§
eH, Amano% Shimizu®% 4] $ajolr
T 37.8um Hol2 YAIMo|HE =ALelE W) £
& Mol v Al Eo] B W) Qe
Aoz Basgct Carones 593 Cennamo &
BE A @AM ZH Yol es A
FatA0E ol A el olFH W) gl
ATt SR AAIvigol A 9] ztehy s Ee o g
¢BEE Radgot a2 Ozler £& o8] 257
o} AA oA FuFE AT A} 80Hz o)A
o #elAZ2 Hel 2AE H$de ZehiuAEs}
B 5e AE Basiyohs,

1989'd Pallikarisel 2l3l A& A7ig LASIK
€ 71&9 e vlE we AYE, wWe Alg9y
HER} ¢ F 279 REYE FE AaA)
doe FHEZ 98 B BB FEH3 IR
g, o] Afole oF 130~150me] ZetHH-g AA
3 F gAvY ol E zALElo BlRE A -SRE
dAlmelo] 42wt A AR} Yol mda)
T "ol7t HoARA Hoi #Helxel zApAT ztehy)
BAMEE] At Abge] FAAREAQ) o 550
NA 400~420um o8 FoJEA o).

B3 ES Z9EAE oF 300~400mo.E U
A den, B Aol AL4" JtES A Zpuba
& EF Zetel HF FAE 406.5+10, Lmo.
2 LASIKE 98 d8g dAsln dolle zbat
ddel A9 HREA 87198t o] ARME
Zteh A9 8iv1A gt ZAetadale) pulse® A
ABEe ZtehdAdn ol gxjsixe gou) &
B2 o] dpoNE 1 Alols RAEYL: g
A 2R R HAY FE UKEHED oA 3
Aoz 6 tgEe 9 UgEE HAY A 7
S M ES] Foactin® 42 B¥XE RoZq
AUt ol&e] Ad) "AzolE 119molAct, 17
ogTA Ay es 12 tgElel 15 fSEE
A BY, F 158m o]4e] HolodEe Al
%214 9] wjgo] 2453 pleomorphism poly-
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megethism& Heolx glgleny, Hxd U F-
actino] F715l°] & 2% R by )
ol =z Qg et Aol HAFAS)L QoA zhahy)
AHE7}F Ge& wol 4L YA 4 Aoz 4zt
"ok #A LASIKe] U¥olA QAo a)aied=]m
e Hb o} #lolA ZA} nomograme] L&A <)
A g} od &b A 2849 nomo-
gram& 7IAH o2 AAl#olA nomogramo.E
kgt AlEVlE dln T £xks dAlnF o]
A multizone nomogram L A& IE LA-
SIKel &8V 1% 3= & FY Use mFd
Al M2 g B o] o]&F 1 Ye Aejo)
1=

YR o g shEo] wla) Abgre]l zhehjo A o}
959 stressol Aol o & Aoz A 3
Ak, AA M E Aalmgo]Ae] 2AF Ho|7} Zo]
Hell w2t Zreh Ao E48 4E 71540 9l
& Ae2 AzEY el LASIK AlgAl Zhehy
S AAHE melete Rol Yoy Aoz A
Z+Er,

REFERENCES

1) Waring GO 1l : Laser corneal surgery. Trans
Am Ophthalmol Soc 82:854-983, 1990,

2) Swinger CA, Barker BA : Prospective evalua-
tion of myopic keratomileusis. Ophthalmology
9:785-792, 1984,

3) Nordan LT, Maxwell WA : Keratomileusis. In
Schwab IR, ed. Refractive keratoplasty. New
York, Churchill Livingstone, 1987, pp. 41-68.

4) El-Maghraby MA, Vitero E, Ruiz L : Kerato-
mileusis in situ to correct high myopia, Oph-
thalmology 95Suppl) 1145, 1988.

5) Bas AM, Nano HD : In situ myopic keratomi-
leusis @ results in 30 eyes at 15 months. Re-
fract Corneal Surg 7:223-231, 1991,

6) Pallikaris IGQ, Paptzanake ME, Stathi EZ,
Frenschock O, Georgiadis A : Laser in situ
keratomileusis, Lasers Surg Med 10:463-468,
1990.

7 Pallikaris IG, Papatzanaki ME, Siganos DS,
Tsilimbaris MK : A corneal flap technique for
laser in situ keratomileusis. Arch Ophthalmol



9)

10)

11

12)

— 7327 9 - A s 2] F-actin W93 —

109:1699-1702, 1991,

Kim EK, Geroski DH, Holley GP, Urken SI,
Edelhauser HF : Corneal endothelial cytoske-
letal changes in F-actin with aging, diabetes,
and after cytochalasin exposure. Am J Oph-
thalmol 114:329-335, 1992.

Hanna KD, Pouliquen Y, Waring GO II, Sa-
voldelli M, Cotter J, Morton K, Menasche M
: Corneal stromal wound healing in rabbits
after 193 nm excimer laser surface ablation.
Arch Ophthalmol 107:895-901, 1989.

Fantes FE, Hanna KD, Waring GO I, Pou-
liquen Y, Thompson KP, Savoldelli M :
Wound healing after excimer laser keratomil-
eusis (photorefractive keratectomy) in mon-
keys. Arch Ophthalmol 108:665-675, 1990,
Dehm EJ, Puliafito CA, Adler CM, Steinert
RF : Corneal endothelial injury in rabbits fol-
lowing excimer laser ablation at 193 and 248
nm. Arch Ophthalmol 104:1364-1368, 1986.
Koch JW, Lang GK, Naumann GOH : Endo-
thelial reaction to perforating and non-perfora-

13)

14)

15)

16)

17)

ting excimer laser excisions in rabbits. Refract
Corneal Surg 7:214-222, 1991,

Amanoe 8, Shimizu K : Corneal endothelial
changes after excimer laser photorefractive
keratectomy. Am J Ophthalmol 116:692-694,
1993.

Carones F, Brancato R, Venturi E, Morico A
: The corneal endothelium after myopic exci-
mer laser photorefractive keratectomy. Arch
Ophthalmol 112:920-924, 1994,

Cennamo G, Rosa N, Guida E, Del Prete A,
Sebastiant A ! Evaluation of corneal thickness
and endothelial cells before and after excimer
laser photorefractive keratectomy. J Refract
Corneal Surg 10:137-141, 1994,

Ozler SA, Liaw LL, Raney D, Berns MW :
Acute ultrastructural changes of cornea after
excimer laser ablation. Invest Ophthalmol Vis
Sci 33:540-546, 1992.

Prince JH @ The rabbit in eve research. Sp-
ringfield, Charles C Thomas, 1964, pp. 86-126.

(2113)47



	123: 


