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= Abstract =

The Effect of Fluorescein and Indocyanine Green
on Corneal Endothelial Function

Sang-Kil Nam, M.D,, Ki-San Kim, M.D,

Both sodium fluorescein (F1) and indocyanine green(ICG) were used for
fundus angiography. Recently, these were also used during cataract surgery
for enhancement of capsular visualization in white mature or hypermature
cataract. So, ICG and FL may influence corneal endothelial function if left
in anterior chamber. To evaluate the effect of intracameral FL or ICG on
corneal endothelial function, rabbit corneas were isolated & mounted in the
in-vitro specular microscope for endothelial perfusion. Experimental corneas
were perfused with different concentrations of FL or ICG. Control corneas
were perfused with glutathione-bicarbonate Ringer solution(GBR). Corneal
thickness was measured every 15 minutes during the perfusion and corneal
swelling rates were calculated. Corneal endothelial permeability (P.) was
measured according to the method of Watsky et al. The corneas perfused
with FL, 2.5% deswelled probably due to high osmolarity. Swelling rates of
corneas perfused with 1% and 0.5% FL did not differ significantly from
control(p>0.05). The corneas perfused with 0.01%, 0.005%, 0.002%, and
0.001% ICG swelled significantly (p<0.05), while swelling rates of the
corneas with 0.0005%, and 0.0001% ICG did not differ from control(p>
0.05). Pa in corneas perfused with ICG, 0.005% increased markedly com-
pared to control while corneas perfused with FL, 1% showed decreased per-
meability. The results of this study showed that FL did not affect endothe-
lial function of rabbit cornea in relatively high concentrations while ICG
affected endothelial function even in lower concentrations. With respect to
clinical use of intracameral ICG, close attention must be paid(J Korean
Ophthalmol Soc 40:3266~3275, 1999).
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Z27e A% GBR&YWoz e A7HEct #F
g9t GBREAL NaCl 111.56mM, KCl 4.82
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trofluoro-photometer, Shimadzu Co., Kyo-
to, Japan)E& °|&3ld FH&A2H cornea-
aqueous transfer coefficient (ke.c.) 9} Zrehis]
AE FHE(P.) & thedt Zo] Tk’
Keea = In(Mp + M) - InMd /t
Pac = keaa XRaaXq
M; = 24 A dye 38=
M, = #HF9Y dye ¥
ke ca = cornea-aqueous transfer
coefficient (rabbit value=1.07)
Re = steady-state distribution
ratio (0. 94)
q = average of three final stromal
thickness
t = time after applying CF
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o2 ARZ ToAM e AdHEFE] 45210, 50um
/hrla, GBR¥OZ #FE dizFolAe 593
+1.0dum/hro2 {olg ZeRFe] glAG(p>
0.05 (Fig. 1). 1.0% fluoresceinTollMx= 43
TAME ZubREEo] 5,72+0. 56un/hr24 =
9 7.37+0.08un/hrihe 5 #3kl HA] frol @
Aozt YA (p>0.05) (Fig. 2). Z23vt 2.5%
fluoresceinT-ol A+ WZFo| 5.82+0.82um/hr
1 wHA dEee] ZpeEEEo] 12,6010, 21um
/hr224 2318 deswellingdd& 249 (p
<0.05) (Fig. 3). 3H 0.01% ICGE #AFT ¥
NMe zZtetREEol 66.67+17. 14um/hra o
Z79] 8.07+0.65m/hr2ct 84 & Zuigz
E4 HA1 (p<0.05 (Fig. 4, 0.005% ICGTol
AE 39.43%+2. 38um/hr, 0.002% ICGTNAM+
23.27+2,07um/hr, 0.001% ICGilM+ 18.67
+2 34m/hr2 2% 2ol vls] ZietREgol
frelstA Z7FEAS (p<0.05) (Fig. 5-7). 28y
0.0005%<+ 0.0001% A= ZpetiEgo] 2tz
13.93+0.83um/hr= 7.38%0. 2Tum/hr24 oz
T2 fel3t Aol E Ho|A] §tH(p>0.05) (Fig.
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Figure 1, Corneal swelling rates in rabbit corneas perfused with 0.5% fluorescein: Paired rabbit corneas
were perfused with a control solution(GBR) for about 1 hour stabilization period. After stabilization peri-
od, one cornea of each matched pair was perfused with 0.5% fluorescein solution for additional 2 to 3

hours. The control cornea continued to receive GBR solution for entire perfusion period. The rabbit
corneas perfused with 0.5% fluorescein showed the mean swelling rate of 4.52+0.50m/hr, which did not
differ significantly from that of control cornea perfused with GBR(5.93+1.04un/hr).
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Figure 2, Corneal swelling rates in rabbit corneas perfused with 1% fluorescein: Paired rabbit corneas
were perfused with a control solution(GBR) for about 1 hour stabilization period. After stabilization
period, one cornea of each matched pair was perfused with 1% fluorescein solution for additional 2 to 3
hours. The control cornea continued to receive GBR solution for entire perfusion period. The rabbit
corneas perfused with 1% fluorescein showed the mean swelling rate of 7.37+0,08un/hr, which did not
differ significantly from that of control cornea perfused with GBR(5.72%0. 56un/hr).
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& ;
8 04 o 0 0 . *0<0.05
g "% ; p<0.

B0 T GBR : GBR worwho Fluorescein

-80 } + t t

0 1 2 3 4

Hours

Figure 3, Corneal swelling rates in rabbit corneas perfused with 2.5% fluorescein: Paired rabbit corneas
were perfused with a control solution(GBR) for about 1 hour stabilization period. After stabilization
period, one cornea of each matched pair was perfused with 2,5% fluorescein solution for additional 2 to
3 hours. The control cornea continued to receive GBR solution for entire perfusion period. The rabbit
corneas perfused with 2.5% fluorescein solution deswelled at the mean rate of -12.60%0.21un/hr. This
result seems to be due to high osmolarity (406 mOsm) of fluorescein solution.
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Figure 4, Corneal swelling rates in rabbit corneas perfused with 0.01% indocyanine green(ICG): Paired
rabbit. corneas were perfused with a control solution(GBR) for about 1 hour stabilization period. After
stabilization period, one cornea of each matched pair was perfused with 0.01% ICG solution for addition-
al 2 1o 3 hours. The control cornea continued to receive GBR solution for entire perfusion period. The
rabbit corneas perfused with 0.01% ICG showed the mean swelling rate of 66.67%17. 14un/hr, which dif-
fered significantly from that of control cornea perfused with GBR(8.07+0. 65um/hr).
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Figure 5, Corneal swelling rates in rabbit corneas perfused with 0.005% indocyanine green(ICG): Paired
rabbit corneas were perfused with a control solution(GBR) for about 1 hour stabilization period. After
stabilization period, one cornea of each matched pair was perfused with 0,005% ICG solution for addi
tional 2 to 3 hours. The control cornea continued to receive GBR solution for entire perfusion period.
The rabbit corneas perfused with 0.005% ICG showed the mean swelling rate of 39,432 38u/hr, which
differed significantly from that of control cornea perfused with GBR(7.17+0.69m/hr),

8,9). 10Gel ©lg ZftrEge Fx Zvld vld  fdoz BHA FAME CF] FFE7} 16.04
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Figure 6, Corneal swelling rates in rabbit corneas perfused with 0.002% indocyanine green(ICG): Paired
rabbit corneas were perfused with a control solution(GBR! for about 1 hour stabilization period. After
stabilization period, one cornea of each matched pair was perfused with 0.002% ICG solution for addi-
tional 2 to 3 hours. The control cornea continued to receive GBR solution for entire perfusion period.
The rabbit corneas perfused with 0.002% 1CG showed the mean swelling rate of 23.27+2.07m/hr, which
differed significantly from that of control cornea perfused with GBR(6.53%0. 20um/hr).
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Figure 7. Corneal swelling rates in rabbit corneas perfused with 0.001% indocyanine green({ICG): Paired
rabbit corneas were perfused with a control solution(GBR) for about 1 hour stabilization period. After
stabilization period, one cornea of each matched pair was perfused with 0.001% ICG solution for addi
tional 2 to 3 hours. The control corneas continued to receive GBR solution for entire perfusion period.
The rabbit corneas perfused with (.001% 1CG showed the mean swelling rate of 18.67+2. 34um/hr, which
differed significantly from that of control cornea perfused with GBR(6.87-=£0. 60um/hr).

& Zhy Al E BREE Eck(Fig 10, @9 #AF 2T 4.06+1.63x10 em/mind
1% fluorescein&A o2 #FE LollMe TH 3 o8l ZAehislAEe Tzt v e
Exiws} 1.5740.31 %10 en/min#M GBRTS  @oh(Fig. 11) (Table 1).
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Figure 8, Corneal swelling rates in rabbit corneas perfused with 0.0005% indocyanine green(ICG):
Paired rabbit corneas were perfused with a control solution(GBR) for about 1 hour stabilization period.
After stabilization period, one cornea of each matched pair was perfused with 0.0005% ICG solution for
additional 2 to 3 hours. The control cornea continued to receive GBR solution for entire perfusion peri
od. The rabbit corneas perfused with 0.0005% ICG showed the mean swelling rate of 13.93:0. 83un/hr,
which did not differ significantly from that of control cornea perfused with GBR (6.6720.68un/hr).
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Figure 9, Corneal swelling rates in rabbit corneas perfused with 0.0001% indocyanine green{ICG):
Paired rabbit corneas were perfused with a contral solution(GBR) for about 1 hour stabilization period.
After stabilization period, one cornea of each matched pair was perfused with 0.0001% ICG solution for
additional 2 to 3 hours. The control cornea continued to receive GBR solution for entire perfusion peri-
od. The rabbit corneas perfused with 0.0001% ICG showed the mean swelling rate of 7.38x0.27un/hr,
which did not differ significantly from that of control cornea perfused with GBR (6. 27%0. 28un/hr).
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Figure 10, Corneal endothelial permeability (Pac)
in rabbit corneas(n=4) perfused with 0.005% indo-
cyanine green: Endothelial permeability increased

markedly compared to control.
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Figure 11, Corneal endothelial permeability (P
in rabbit corneas(n=4) perfused with 1% fluores-
cein: Endothelial permeability decreased consider-
ably compared to control.

Table 1, The rabbit corneal endothelial permeability (em/min) after

perfusion with indocyanine green or fluorescein solution for 2 hours.

Experimental Group(n=4)

Control (n=4)

ICG, 0.005%
Fluorescein, 1%

16.04%£2,99x10*
1.57+0.31x107

5.00%0.65x10*
4,06+1.63x10°

ICG ' indocyanine green
unit : em/min
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AT Al B AFE o glT ol
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g 2359 AR A S5 g BrladE
o, A AR e} ztereash WA 2vtel
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