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Figure 1. Photographs of the experimental process. (A, B and C) Peeling the sclera, choroid, retina tissue of frozen
rabbit eyeball. (D, E) Removal of the cornea, aqueous humor, iris and lens of frozen eyeball. (F) Separated frozen
vitreous, lens and iris respectively (Blue asterisk: vitreous green asterisk: lens white asterisk: iris). (G, H and I)
Melting the vitreous at room temperature (red arrow: gel type vitreous yellow arrow: fluid type vitreous).

Eetanly S| UFRAME a0 ERHS FARE AY HE5 ol A 1A & A&t wioh FAA R {ofsH
(Fig. 2)¢] B+t &2 A e FeA Ful= iz e A A A Fuzb A 54590 (p=0.018),
gl 5741*40 FrofaHA ko m (1A17F p=0.000, 24A]7F Bt Al 24417 & AE3 wollA FAACR 740}74]
p—o 000), Eefanl Gxor A BeA(Fig. 3)9] Bt Ha)7b 29ktH(p=0.000). 21Ut 3|YF2AHE A s

= A *PEHA FelA Fa] A djztol ulste] FA% Eo7 FAGE CtollAl= LA 24417F ol -2 A 4
oz FofsiA Rujzt AA SHEHUCHIAZE p=0.000, gjo] felA| 7k SAH SR §o3 AolE HolA] &
24217k p=0.000). 3| YF2AbEs a4 THE O Z AR Gt Ut p=0.179)(Table 1). -2 A Argjo] Q]3] o
(Fig. 4)%= djzto] vlsf f-olstA Fu]7}h 2A] ZA= T Eetanl S|Y R AT A4 0] NS FAGE Aol
(1A17F p=0.000, 24417+ p=0.000). A7 A= 24417+ & EANE TEO R FARGE Btolu S| dFR2AR S A A

Table 1. The mean volume of remained gel type vitreous

Mean volume of gel type vitreous

I hour after enucleation 24 hours after enucleation p—value"
Group A" 52.542.3% 44.642.1% p=0.018
Group B 60.3+2.1% 56.7+2.4% £=0.000
Group C* 59.2+3.6% 56.1+2.0% p=0.179
Control® 76.54+2.5% 74.7+2.4%

* Group A=plasmin 1 U+hyaluronidase 10 U; " Group B=plasmin 1 U; ¥Group C=hyaluronidase 10 U; §Control=phosphate buffered
saline (PBS) 0.1 mL; " Comparison between 1 hour after injection and 24 hours after injection.

www _ophthalmology.org 913



— CHSHotatStE| K| 2009 M50 B M 65 —

;\3 100 —
9 80.7 765 Control
g 8o 74.7
.‘g
2 60
2 446
5
55 40 . .
02 Plasmin + Hyaluronidase
€z (Group A)
2€E 20
>0
0 1 1
1 hour 24 hours

Enucleation time
Figure 2. Comparison of the plasmin and hyaluronidase
injection group with the control group. At 1 hour after
enucleation, volume of gel type vitreous per whole vi—
treous was 52.5% and 76.5% in group A and the control
group, respectively. At 24 hours after enucleation, volume
of gel type vitreous per whole vitreous was 44.6% and
74.7%, respectively. Volume of gel type vitreous per
whole vitreous showed statistically significant difference
between group A and the control group (1 hour: p=0.000;
24 hours: p=0.000).
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Figure 3. Comparison of the plasmin injection group with
the control group. At 1 hour after enucleation, volume of
gel type vitreous per whole vitreous was 60.3% and
76.5% in group B and the control group, respectively.
At 24 hours after enucleation, volume of gel type vitreous
per whole vitreous was 56.7% and 74.7%, respectively.
volume of gel type vitreous per hole vitreous showed
statistically significant difference between group A and
the control group (1 hour: p=0.000; 24 hours: p=0.000).
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Figure 4. Comparison of the hyaluronidase injection group
with the control group. At 1 hour after enucleation, volume
of gel type vitreous per whole vitreous was 69.2% and
76.5% in group C and the control group, respectively. At
24 hours after enucleation, volume of gel type vitreous
per whole vitreous was 56.1% and 74.7%, respectively.
volume of gel type vitreous per whole vitreous showed
statistically significant difference between group A and
the control group (1 hour: p=0.000; 24 hours: p=0.000).
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Table 2. Comparison of the mean volume of remained

gel type vitreous between groups (at 24 hours after

injection)

Mean volume of

gel type vitreous (%) p value
Group B 56.7+2.4 0.000
Group A" Group C 44.6+2.1 56.1+2.0 0.000
Control® 747424 0.000
. Group C 56.1+2.0 0.647
Group B' ———— 56.7+2.4
Control 74.7+2.4 0.000
Group c Control  56.1+2.0 74.7+2.4 0.000

* Group A=plasmin 1 U+hyaluronidase 10 U; ' Group B=
plasmin 1 U; icGroup C=hyaluronidase 10 U; ¥ Control=
phosphate buffered saline (PBS) 0.1 mL.
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=ABSTRACT=

Comparison of Vitreolytic Effect in Rabbit Eyes: Plasmin,
Hyaluronidase, and Their Mixtures

Moo Sang Kim, MD1, Sang Woong Moon, MDZ, Eung Suk Kim, MDS,
Seung Young Yu, MD’, Hyung Woo Kwak, MD'

Department of Ophthalmology, KyungHee University Hospital‘, Seoul, Korea
Department of Ophthalmology, Inje University College of Medicine, Seoul Paik Hosp'\ta\z, Seoul, Korea
Department of Ophthalmology, Chung—Ang University College of Medicmes, Seoul, Korea

Purpose: The aim of the present study was to quantify and compare the vitreolytic effect of plasmin, hyaluronidase, and a
combination of the two,

Methods: Thirty—six rabbits were randomized into 3 groups: (A) twelve rabbits had an intravitreal injection of plasmin 1 U with
hyaluronidase 10 U/0.1 mL into the right eye, (B) twelve rabbits had an injection of plasmin alone (1 U/0.1 mL), and (C) twelve
rabbits had an injection of hyaluronidase alone (10 U/0.1 mL). The left eye of each rabbit was used as control, which was injected
with 0.1 mL phosphate buffered saline (PBS). The eyes were enucleated 1 hour and 24 hours after injection, The volume of
fluid—type vitreous and gel-type vitreous was measured with a micropipette using the melting point as the difference, Statistical
analysis was performed and light microscopy was used to assess potential damage to the retinal tissue,

Results: The volume of remaining gel—type vitreous was measured as 52 5%, 60.3%, 59.2%, and 76.5% after 1 hour enucleation
and as 44.6%, 56.7%, 56.1%, and 74.7%, after 24 hours enucleation in group A, B, C, and control group, respectively, Group
A, B, and C showed statistically significant differences against the control group, Group A (plasmin with hyaluronidase) showed
less remaining gel—type vitreous volume than a single injection of plasmin or hyaluronidase alone,

Conclusions: Intravitreal injection of plasmin with hyaluronidase showed more vitreolytic effect than a single injection of plasmin
or hyaluronidase alone, The enzyme may be useful in liquefying the vitreous, and may be a useful biochemical adjunct to
vitrectomy,

J Korean Ophthalmol Soc 2009;50(6):911—-918

Key Words: Hyaluronidase, Intravitreal injection, Pharmacologic vitreolysis, Tissue plasminogen activator
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