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54.90% /hr2 4] colFolAd H4 2 &Us 3t (p=0.0000).
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= Abstract=

Differences in Control Function of Corneal Hydration between Older and Y ounger
Moon Jin Nam, M.D., Ki San Kim, M.D.

Age differences in corneal hydration control function were evaluated between the
younger(20 eyes, mean age 24.70+1.72 years) and older(18 eyes, mean age 70.94 %
5.96 years) age groups using ultrasonic pachometery.

A contact lens with very low oxygen transmissibility was placed over each cornea
for inducing corneal edema. Dynamic changes in corneal thickness were measured.
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The results showed that :

1. Corneal thickness of the open eye steady state during the day was 550.89+16.25
gm in the younger, and 548.15 4 26.95um in the older group, but there was no statisti-

cal difference(p>0.1).

2. The absolute amount of induced corneal swelling following contact lens differed
significantly between the younger(34.22+7.26um) and older groups(49.12+12.23um)

(p=0.0000).

3. The mean percent recovery per hour values during the first and second hour(60.
85+15.31% /hr, 104.05+45.42% /hr respectively) in the younger group were signifi-
cantly higher than in the older group(28.94+18.30% /hr, 51.87 +54.90% /hr respect-

ively) (p=10.0000).

4, The mean time for 95% recovery to open eye steady state thickness was signifi-
cantly lower in the younger(200.45+146.71min) than the older group(505.74 +263.

74min) (p=0.0004).

5. The amoun of recovered corneal thickness after removal of the contact lens dur-
ing the first hour was also significantly higher in the younger gruop(22.56 +6.82um

vs. 15.17 £8.52um) )p=0.0028).

These results provide strong evidence that the older group was more vulnerable to
hypoxic stimuli and that corneal hydration control decreases with age.

Key Words : corneal hydration control, corneal edema, contact lens)

MoOE

ztuto] Bodx ol HA4H £AE RR37] 4
ANAE A4y s3z=Frlso] FAEook &
o}, zhat43h(hydration) & 243w 242w 74
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dothelial active transport or pump function), 7%
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& ZWEedz(o]s aAlZet AE AEAHAH Z
w28 442 ¥ pachometryd o] §3te] 4]
747 Bl wpE zubrAel SEEHE YEE vE
oz AdFH woleld HAute] F8xHF
ol Felg #o)st lEAE 4z Mokt

CHet o e
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Zabslol d&gE F 447 RE AU Ay
F(206h) 3 =180 & e 2 e 4
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Table 1. =} 42

T+ Rl t}e]
AdF 2091(10%) 24.70+1.724
xRlF 189H(18%) 70.94 +5.96 4]

pachometry§ ©]-&3le] Zut5AE H33gon
2 ohg AEE Zubel] #EA)A 247159 F&
Fe AdE Fglen 24zke] ki) aMEF
A A 308 7}H o 3x7+E9t pachometer&
o] &3te] ubfAl-E AU} A FA4lolE
108l FAZALEAE S5 Ao A4
d*= v E48 A zek¥ hydrogel contact lensE 4
1 EA -2 oxygen permiability(Dk) >} 9x107"(cm
xml 0;)/(sec xmlxmmHg). 577} 400um, oxy-
gen transmissibility (Dk/L) >} 4.5x10"*emxmlx0
2)/(seexmlxmmHg) 24 2ed ZutF g4 e 8.
628 3o fittingo] 3 HA4g el £3xelez =z
73 FAo] H4d seE noslgici(FA £9
EfZ 3A A3, wepy o] alzxE Abdn ¥
e AHdME  Ag3we  As¥gte
OmmHg7} so] zute] 38 9o g|7|o] FH3
A4 FE FUAY F71 A "o,

2 AEE A a2 dagTol HollA AF
5-6 AlHAE ¥& =32 53 Fo Y %
oA (A A ZhEA), ob el Aol A AR 2
=341l FH& AutSA, $udF el byl
ZetRgel of 247 ke @l A8F 4w
A, olal FulEl AuRFe) o AAE AAY
Foll Al7lwk slEsle s ) E(HEE),
o) &) zhulet 385l zbubEoale) ok, %ﬂ’z}ﬁﬂ 7t
58] 95% 7= 3 B-EE A 7H(T5%)E 27
ZA3Pgor 484 Aes Wiloxon rank sum
testE o] &3l HAY wimaig]r}

2
d4d AtFAe FdFolM 550.89+16.25

pm, xolFoll 4] 548.15+26.95umed 2 m] oA &
A3 AtFAE 3Pl 554.72+13.29um, x

AFA 4 554.39+29.38um 2 4] oA o] zhubfrl o}
G A AEA G o] F FwEd FUH 7
R Ee) & HdFolA 3.83+7.04um, kolFo
4 623+8.08umE 4 kATl the Be %9
2Eo) dgert el EARHo gejgle
ate) & 9 Hp>0.1)(Table 2, Fig. 1).
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H}ZE 2475t AEAA fuE ZAgiFe
Aojake Adpeld 34.22:+47.26um, 2 QlFolA
49.12+12.23umgl o.v] Hidfol] ®]E] xelFolA
A2 oelAl  FrE o (p=0.0000)
(Table 3, Fig 2).

A=E AA} & F 2 A0 FdgEag
BEEE 0Ee AAFoA A 1470 60.85+
15.31%/hr, 2A]7kell 104.05+45.42% /hr, 34]7}e]|
16.32:+33.95%/hrd 2 xqlFolAlE A 14] 7)o
28.94+18.30%/hr, 2A)7to] 51.87454.90%/hr, 3
Al 7bell 44.93+32.77%/hr2 A HdFol] u]d a9l
Toll A #lzF AAY F 2477 A 9 A 7
F&E M4 ket (p=0.0000), 34174 B
HEE FAYAoz ey v (p=0.9340)
(Table 4, Fig. 3).

HzE AAGL F dA4d AT 95%7)
A 8 A7HTIS%)e AdFolA 20045+
146.71 4, x<2lFo4 505.74+263.74% 054 A
el s kqlFelAl o 254 F1ak o] @ A

Table 2 e 4el(A) 9l oy deizat5A(D)st $94] ##d A43F9] Y(A-B) (um)
7 A B A-B
A2 550.89 +16.25 554.72:+13.29 3.83+7.04
Xl 548.15+26.95 554.39 +29.38 6.23 +8.08*

*n>0.1
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Table 3. o} A el B 57 (B), LHEA2AEF A4FAC) R Fud A4F-F9] HC-B) (um)

I B C c—-B
A7 554.72+13.29 588,94 +15.15 34.22+7.26
xelF 554.39 +29.38 603.51 £27.96 49.12+12.23*
*5=0.0000
Table 4. 7=} F 2] Azt 5 5&(D) (% /hr)
T D1 D2 D3
AdF 60.85+15.31 104,05 +45.42 16.32+33.95
ol 7 28.94 +18.30* 51.87 +54.90* 44.93+32.77**
El: A A7 38& D2:F AA9 3HE% D3 . 4 Az e HE-&
*5=0.0000 5 =(0.9340
m Table 5. ob3 Atel et 5Ale] 95% 7= 3 K=+
. A7k (T95%) (minutes)
70} 7+ T95%
) iz 22045+ 146.71
sor . kol 505.74 +263.74*
L *p=0.0004
“r il o Teble 6. A1 A75-% 9 &£ B(E) (um)
30 =<>;:f N T El E2 E3
- AdF 2256+6.82 13,35+5.39 10.13+5.82
o= naz 2E; »ol7 15.17+8.52% 16.17+6.82 13.18%6.94
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#H e} (p=0.0004) (Table 5, Fig. 4).
Hl=g AMAsE F F AN% HEEE FLF
el e AdFolA A 14 7be)) 22.56:+£6.82um,

24]7kel] 13.35£5.93um, 34| 7lell 10.13+5.82um%l.

3. xolgolA z7t 15.17+8.52um, 16.17+6.824
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Al o Hdgel wis k]ldeld FAEA
22 oA HYeH(p=0.0028) 2413k ¥ 34|
2:E EA%A 297 $131cHp>0.1)(Table 6.
Fig. 5).
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Zhube HAHo 7 o 78%9 F£EE FHIn
eorm ZatAddel £3tx(H): ApgtolA of 3.5
olmi weight of water in stroma/stroma’s dry
weight(gmH,0/gm dry Wi) & ¥ A5} ZepAadd
2] glycosaminoslycan & keratan sulfate®} cho-
ndroitin sulfates tr}-80]-&4)(polyanionic) 4| % 9]
2148 A 25 FE¥FFHIN FRolEARSG
(colloid osmotic pressure)ol] 23] AlAFAq}
(stromal swelling pressure)-§& 7}2}1#A] &]i® zba}
o] 45l A4 2 AHL o 50— 60mmHgrt
Heka e of 7le] bk 44 4HE A
oj ok(imbibition pressure)o]zti d}w] T FR &
°F 35—45mmHg7} =t} weps Zube] AAL2
oF 35—45mmHg¢ AAdoz WU4F A
1 9F& Sul/hrxem?r} ®Helm Fhet.

Zubli sl Spm FAle] &7 Roke] Al
oz FAse 9loem  WH A XA &
junctional complex %-& gap junction® & & <
ZAsle] 9lew] 2 Alele] kAL o 3nmolm A
EAlo] 2] 7} & of 25—45nmE TAIEo] FHF
el 23 AwE FAsta AU =G by
T TEATLolEe] cdoiv Fo24 A4 hy
drostatic pressureo]] tH#]4A] <k 6.7um/cm?xhreo]
489 o] EA17 47} ook Geroskif Yol 23l
E 7)ol Zuphuyiua 29 &udAl 2 }(lateral cell wall
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3 of 3.0x10%1 et o]+ AARE g F Us
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&, A4 dEs eE ke A4¥te vF
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Z2rE b, bl e F At sl sl
Ful4be] Kreb'ss| 2o Folsle o] F4EFA
Elo] H4ale] Aato] Frlsled zhuhd f-abe] %3
o] adojviAl vk wheld Zababe o) BFo] €Ay
oy fabe] Fxo] A= AAY KFo] A7
I g A" ALE(stromal acidosis) 2.2 Ql# A 7
s 2o YeEtH g 7)Fo] HEE 23]
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2habs o integrity 7} W ez AAsL gl 4
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7} e stA doh Thoftg ol o3l £l A
S+ 7t g 44w A g A4S E
o £RFe 2xode 5wyt LrFcda gk
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A7}el EAERA oede ol sifithn IHA
2uj(p=0.234), AAE9 HFFE HdFlAH 550.
89+ 16.25um, X970l 4] 548.15+26.95um & A %
Ao FARAoZ o9t Aol UK (p=
0.3148). 49e g <98 Sud ARHEFo F
Aol 4 1.84+7.1um, xglFolA 32.1+4.8um
24 xQFoAd EARHo oA F7HEA
b 2 uERoh(p=0.0002). 22t} A=AEL] A
2 Ao 4 3.83+7.04um, xo)Fol4l 62318,
08umz A xolFel4 e} Bokev ¥l &
AsHal §o8 ol Y cHp=0.3726). =&
Hlaatgor Sy zeRFel Aoiake HdE
o4 64.2+10.6pm, =9l 66.019.3um2 A
ofFrlel] EARHoz 299l Folst gldkan
g ek (p=0.96) AAES ¢ HJFolAM 34
22 +7.26um, xolFol4 49.12+12.23umE A k9l
o4 EARAcz oolA ZFrEE & 4+ U
ol £} (p=0.0000).

Y25 AAG F AubFale A7 HEHE
u] 42 Polse59] A9 AdFol4 589+7.8%/hr,
ol Fol| 4] 34.2+6.4%/hr2 A kelFollM FAE
Aoz ool ¥otm ewi(p=0.0002) A
AL H9E A 147 9 2425t A4 A
dFol A= 60.85+15.31%/hr, 104.05+45.42%/
hr, kolFo]ME 28.94+18.30%/hr, 51.87+54.90
%/hrz4 xQlFold FAEHoz A ¥
ok o U (p=0.0000) 3A17rF 9 3E&& Hdrel
A 16.32433.95% /hr, x.qlFol A 44.931+32.77%/
hra4] okzal7ie] ZAEA oogle Aeole U
Hp=0.9340). &l=% AAY F A=
Ae) 95%717) 3EsE A7k PolseF ol ¥
AdFol 4 2071424, kQlFell4] 452+117H 2
2 xqFold EAGH2z oAl xem(p
=0.0002) AAAE52 AL HJFolr 22045+
146.71%, xolfolA 50574+263.74F 224 9
A xqlFela] EAAoR oA HAcHp=
0.0004). Al=% AAGY F A= HEAE 4%
=9} ke A 1A 7e] FdFolA 22.5616.824
m, =704 15.17+852umz A kol F
A" oz ool Ao (p=0.0028), 24|17
9 37 A okE el EAHA eode Aolv
Aot

4 £

A Areke] AdF(209k, HFAH124.7021.724)

2 xol(18ql, HFH¥:70415.96)F R4 E
& <dgol wal zhatel FzAIFe Rpolt
9=z & ooty s 7 jAgFol ALAEA
o] m$ e Fye =g HEFAA HiALFE
Azl F olzAd  fFusHE AL4yFE
pachometry & o] &8} A7 el wE 7ty
o) WaE 2APonA 3 Fe AEE LA
t}.

1. et 4abel ZubEAdlE A Foll4 550.89 1 16.
26+, xQlFoll4 548.15+26.95ume oA Abe
zZtut e AdFell4 554.72+13.29um, klF
o 4] 554.39+29.38umR o % 7Ee] Ape] & £
w4 e e AR A F2E Auede
A Fol| 4 3.83+£7.04um, k2l FellA 6.23+8.08x
m2A FFel FARHe 2 oogle Aol ¢
ek p>0.1).

2. =280 Q& AHALFoR Fud A
Hzol Aoz A dFola 34.22+7.26pm, 9l
Fol 4 49.12+12.23umE A HAd-Fel ¥ =0T
N EAHcs 929l F7+s 2 =Hp=0.0000).

3. 82% AAY T A7 sEsE AT
o) vl g2 3 147kl 3ol 4 60.85+15.31%/
hr, kolZell4 28.94+18.30%/hr, t}g 14]7ke]
A 7ol &) 104.05+45.42% /hr, > olFol| 4 51.87
+54.90%/hr2 4 WAZAAF 24 0AAE =AF
X EAsHez 2 9glA W¥eker(p=0.0000),
3A17b %9 3Ege FAHq 9ort U
>0.1).

4. Al AuEAlY 95% & 3 EEE A7
& A Foll A 200.45+146.71%, xQlFel 4] 505.
7442637480 24 kxolFoA EFAHHoZ ¢
o]l Al 2 A7 ch(p=0.0004).

5. #lx% AAG F A7 EsE A5
9] ok A 1AZell FHAFolA 22.56+6.82um,
rolFol 4 15.17+8.52umg.en] 2417 o 34]7
A= 27 #d 7oA 13.35+5.39um, 10.13+5.82
pm, xolFo]4 16.17+6.82xm, 13.18+6.94um=
A A 14702 el FAGHoR oA
gl o1 H(p=0.0028) 247t ¥ 3A]%HL FAEH
al 227k U (p>0.1).
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