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The Effects of 2% Methylcellulose as Viscoelastic Substance on Rabbit Eye

Chung Sook Ahn
Department of Ophthalmology, College of Medicine, Ewha Womans Unitersity

To compare the corneal reaction of the widely used viscoelastic substance such as Healon, Amvisc
and newly developed and less expensive viscoelastis substance(2% Methylcellulose) which was
made at our hospital, 0.2ml each of varrious viscous solution were injected into the anterior chamber
of rabbit eyes and their reactions were observed. BSS(Balanced Salt Solution) was used as a control.

1) Intraocular pressure was elevated to the peak in 1 hour after injection of BSS(26.6+ 7.2mmHg),
in 3 hours after injectuon of Amvisc®(31.6+ 8.8mmHg), MC(28.7+ 55mmHg) and in 5 hours after
injection of Healon®(30.8+ 7.3mmHg). Intraocular pressure returned to normal at 12 hours after
injection of MC group and BSS group, while Healon® and Amvisc® group returned to normal at
24 hours.

2) Central corneal thickness was increased to the peak 24 hours after injection in all groups ;
Healon® (40.2+ 18.5um), Amvisc®(395+ 14.7um), MC(421+ 17.4um) and control BSS(409+ 20.2um).
Corneal thickness returned to normal after 4 days in Healon® and control groups but it took 6
days for Amvisc® and MC group.

3) The endothelial cell density 2 weeks after injection were healon 2287+ 198cell/mm? Amvisc
2515+ 181cell/mm?, MC 23414 173cell/mn?’, and BSS 2726+ 85cell/mm?.

4) The endothelial cells under the scanning electron minoscope showed decreased microvilli and
indistinct intercellular junction in all groups except control BSS group. Scanning electron micrograph
2 weeks after injection of Amvisc® showed the findings of more edematous endothelial cells compared
with those of other groups.

KEY WORD : Endothelial cell density + Methylcellulose * Scanning electron microscope * Viscoela-
stic substance.
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D A8 AHd 984 FI4EZL 1% Sodium
hyaluronate] Healon®(Pharmacia, Sweden AFA])3
Amvisc®(Precision Cosmet Co. USA) B EgolA

A Z8 2% Methylcellulose(F 2 Institute of
Clinical Opthalmology, Kiryu, Japan®] Atsuhiro kasa-
hara®] ¥Wiel @2k Methocel®-E4M Premium Dow
Chemical Corporations BSSY &3f3l 2% 2 &
Arholx tjzFol= Balanced Salt Solution(o]3}
BSS, Alcon Laboratories, Inc, USA)E AH&3}93ch
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1) k&AL ok Schicetz tonometer(Weck,
Germany) S AH8-3t4} 05% Pontocaine St v 3ol
33 &43al 1 BAAE "yt

2) 242} $%42] 57 | Specular microscope(Bio-Op-
tics, US.A.)& AH&-3t 05% Pontocain At v}4] 3ol
38 238 ¥ YEAE At

3) Zret WM E 2 Specular microscope(Bio-
Optics, US.A)E AH-3k] 100M) 2 #23AA Kodak
Tri-X fim(ASA 400022 29384k vy Ax
%= Bio-opticsAFell A U Cell count templature &
AH&-8 it

4) FA+ AAEE S HA

Hlold Z29-HS 4°C2) 2% paraformaldehyde, 2.5%
glutaraldehyde® (pH 7.2)l 4217t A1 A B2 1%
Osmium tetroxideo] 2A17H5¢k 18 3k9 ), L0
Bt o] EZX AL isoamylacetate 2 X 85l 244] 7}
At T Polaron E-3000 type! critical point dryer =
Az A7tk o] Ion Sputter JFC-1100 type & 2 583
Gold coatingdr ¥ 15kV7/H&EAYE Yol JSM-35¢
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kg 59 A ohote] HH# A= Healon®T 17.24 0.9
mmHg, Amvisc® 162+ 04mmHg, MCT* 155+ 1.2
mmHg 283 27 153+ 2.2mmHge] ™, Healon®+
25.3+ 3.8mmHg, Amvisc® " 24.3+ 4.2mmHg, MC" 25.
9+ 4.3mmHg, WZT 266+ 7.2mmHg= 453t o
ZF M olof LA E HoFn F9] ATl
Healon®T 27.2+ 48mmHg, Amvisc®7 316+ 8.8
mmHg, ZF 220+ 44mmHgZE Amvisc®T % MCT
o4 ARXE Bt} Healon®T& FY 547HE9
AnAE Holsd 308+ 7.3mmHgolth o|F2 7
T AAZ Zaste 9 1248 Fod= MCE 159
+12mmHg, W27 16.7+ 19mmHgE A4 itz
353G o, F9 2447 FE Healon® 17.9+ 3.
ImmHg, Amvisc®7 18.1+ 1.8mmHg= Aoz

IEES HoFoh uapA $Y UL o] FHEHE

TN RS FAGA

ertel 7k Healon® T Amvisc® o] & T
AH QA E%kL(p<0.005), MCT-& 9Fete]
22 Hl8] thh Egkout BAEA o4
A A‘jr(Table 1).
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2. 4% 57
& 79 A 4 T 9] HiF A= Healon® T 337+

20.5um, Amvisc® 312+ 159um, MC* 339+ 40.7um
YT 349+ 462um ©I A= F¢ 1A Hea-
lon® 321+ 274um, Amvisc®T 314+ 4.9um, MCT
333+ 30.3um, RIS 340+ 33.1um%E Z7Fesich
FY 3A17EE o= Healon®T, Amvisc®w, MCE, o
Z79 27 747} 3344 28.6um, 328+ 11.3um, 340+
11.3um, 340+ 34.2um, 346+ 35.0ume] %Itk

o|F A& F7tetd FY U T HYAE B
o] =F Healon® 402+ 18.5um, Amvisc® & 395+ 14.7
pm, MC 421+ 174um, H2T 409+ 20.2umE Am-
visc T MCT2 tZTd) vle] +98 718 &
o[ (p<0.05), Healon®T& 184 Ysit} o3z
aadtdA FY 49 Fole Healon®T3 thzFo

Table 1. Changes of IOP(mmHg) after injection with Healon®, Amvisc®, 2% Methylcellulose and BSS

n* Healon® Amvyisc® 2% MC BSS
(meant SD)  (mean+SD) (mean+SD)  (meant SD)

Before injection 8 172+ 0.9 16.2+ 04 155+ 1.2 153+ 2.2
After injection 1hr 8 253+38 24.3+42 259+43 266+72
3hrs 8 272+ 438 316+ 88 287155 220+ 44

Shrs 8 308+7.3 297+4.0 235145 205+ 2.8

7hrs 8 281+ 5.0 227+ 36 183+ 23 193+ 1.7

Shrs 8 253+2.7 211+3.1 179+28 175+ 26

12hrs 8 205+ 3.1 19.7+ 2.7 159+ 1.2 16.7+ 1.9

24hrs 8 179+3.1 181+18 156+ 2.0 165+ 23

2 days 8 163+ 2.0 175+ 09 151+ 18 148+ 1.1

3 days 8 165+ 1.3 172402 1567+ 15 151£07

4 days 8 169+ 1.1 16.84 0.2 16.0+ 1.2 152+ 1.3

5 days 8 182+ 1.6 16.5+ 0.3 161+ 15 155+ 1.3

6 days 8 17.7£ 0.8 163+ 0.2 153+ 1.1 149+ 1.0

1wk 8 175+ 09 16.1+0.2 154+ 04 153+06

2wks 6 17.1+ 04 16.9+ 0.6 159+ 1.1 156+ 0.6

* ! number of experimental rabbit eye
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77} 338+ 11.6pm, 340+ 25.7um= 34 FAS 3E
AL Amvisc® T3 MCTE F¢ 6¥ A= 7+ 324+
14.3um, 359+ 25.7um® B4 FA& 3 E-5 o} (Table
2).
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2755+ 141 A Z/mm?elth, 9] 1579 32 B¥ Hea-
lon®i 2210+ 27154 ¥ /mm? Amvisc® T 2592+ 192.6
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Table 2. Changes of central corneal thickness(um) after injection with Healon®, Amvisc®, 2% Methylcellulose

and BSS
n* Healon® Amvisc® 2% MC BSS
(mean+ SD)  (mean+SD) (mean+SD) (meant SD)

Before injection 8  337£205 3125159  339+407 349+ 462
After injection Thr 8 3274 34 49 3BN3 340331
Shrs 8 334286 3281113  340£342  346+350

Shrs §  39+318  331£192 3837 355+249

Thrs 8§ 3+303  M5£122 373257 3644250

Ohrs 8§ 370£223  360£112 386283  376+190

12hrs 8§  3%t154  IMEILT 4024222 393£215

24hrs 8§  402£185 3954147 4212174 409202

2 days §  303£227 37173 410£180 4024245

3 days § 3624173 3672209  405£327  381:225

1 days 8§ 338116  352£275 319215 3404257

5 days 8§  338+150 3143 3501257 3204280

6 days 8 33%6+134  34E163  3B+222 325+ 415

1wk 8 34£216  317H176  ME20 3255430

2wks 6 3204199 3162110  345+116  318+484

* . number of experimental rabbit eye

Table 3. Changes of corneal endothelial cell density(cells/mm?) after injection with Healon®, Amvisc®, 2%

Methylcellulose and BSS

Healon® Amvisc® MC BSS

n* meant SD meant SD meant SD mean+ SD

(reduction rate) (reduction rate) (reduction rate) (reduction rate)

Before Injection 8 2753+ 118.2 2841+ 88 2639+ 132.9 2931+ 137.8

After Injection 1wk 8 2210+ 2715 2952+ 192.6 2369+ 100.0 2755+ 141
(19.7%) (8.7%) (102%) (6%)

2wks 6 2287+ 198.1 2515+ 181.8 2341+ 1732 2726% 85.5
(17.0%) (115%) (11.3%) (7%)

* U number of experimental rabbit eye
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Fig. 1. The endothelium 1 week after injection with Healon®(A), Amvisc®(B), in C(C), and BSS(D). Central

in A, 2,592+ 193cell/mm? in B, 2,369+ 100cell/mm’® in C,
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Fig. 2. The endothelium 2 week after injection with Healon®(A), Amvisc®(B), MC(C) and BSS(D). Central
endothelial cel density is 2287+ 198cell/mm? in A, 2515+ 182cell/mm® in B, 2341+ 173cell/mm® in C

and 2726+ 76cely/mm? in D.(X)

Fig. 3. Scanning electron micrograph of corneal endothelium 1 week after injection with Healon® showing
decreased microvilli and indistinct intercellular junctions.(X)
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Fig. 4. Scanning electron micrograph 2 weeks after injection with Healon® showing more broad intercellu-

lar junctions and more edematous.(X)

Fig. 5. Scanning electron micrograph 1 week after injection with Amvisc® showing markedly decreased

microvilli.(X)
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Fig. 7. Scanning electron micrograph 1 week after injection with MC showing slightly indistinct intercellu-

lar junction.(X)
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Fig. 8. Scanning electron micrograph 2 weeks after injection with MC showing more broad intercellular

space and edematous.(X)

Fig. 9. Scanning electron micrograph 1 week after injection with BSS showing many microvilli and mosaic
of hexagonal cells.(X)
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Fig. 10. Scanning electron micrograph 2 weeks after injection with BSS showing decreasd microvilli.(X)
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