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KINETICS OF CORNEAL FLUORESCENCE IN 

EXPERIMENTAL KERATITIS 

I. P. Pshenichnyi, P. N. Aleksandrov, 

and Academician A. M. Chernukh* 
UDC 617.713-002-092.9-07.'612.841.014.445 

It was shown by means  of a method of scanning photometry ,  suggested by the wr i t e r s ,  that in 
rabbi t s  with exper imenta l  ke ra t i t i s  the response  in the zone of a cornea l  burn cons is t s  of three  
phases :  an inc rease  in f luoresce in  absorpt ion in the reac t ive  s tage,  loss  of abili ty to absorb  
f luoresce in  in the degenera t ive  stage,  and a second inc rease  in absorpt ion in the regenera t ive  
stage.  These  phasic changes can be used for  the diagnosis  of ke ra t i t i s  and for  an object ive 
evaluation of its cl inical  course .  

KEY WORDS: inf lammation;  t rophie  changes;  f luorescence .  

It has now been shown that the local  s igns of an in f l ammatory  p r o c e s s  and the cor responding  changes in 
reac t iv i ty  of the body a re  due, in pa r t i cu la r ,  to a complex r e sponse  of the connective t issue [1, 8]. The con-  
nect ive t i ssue  is known to p e r f o r m  suppor t ive  and trophic functions in relat ion to the pa renchyma  [2, 9] not 
only under  normal  conditions, but also during the development  of inflammation.  However,  the dynamics  of the 
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trophie function of the connective tissue in the zone of an inf lammatory focus in the different stages of inflam- 
mation has not yet been studied. 

In o rder  to study this dynamics,  inflammation of the cornea  was produced in rabbits. The cornea  is a 
connective t issue derivative,  is f ree  from blood vessels ,  and is t ransparent ,  so that trophic changes in it 
can be evaluated by biomicroscopy.  

E X P E R I M E N T A L  M E T H O D  

Kerat i t is  w a s  induced by a measured  burn of the cornea  with a coil 5 mm in diameter .  The tempera ture  
of the coil was 80~ and the duration of exposure 2 sec. Reactive, degenerative,  and regenerat ive  stages were 
distinguished in the course  of the kerati t is .  The " f luo resce in  t e s t " i s  widely used in clinical ophthalmology to 
reveal  trophic dis turbances in the cornea.  So far,  however, the resul ts  of this test  have been assessed  only 
subjectively. The method of scanning photometry [4] suggested by the wr i te rs  makes it possible to record  not 
only the extent of the lesion, but also the intensity of absorption of f luorescein by the cornea  objectively over a 
period of time. The intensity of corneal  f luorescence in the zone of injury was expressed in relat ive units 
(photometric method). Urania (sodium fluorescein) was injected intravenously (0.3 ml /kg  of the 2.5% solution) 
and instilled into the eyes as a 1% solution. Optical scanning investigation of the cornea  was car r ied  out in 
both acute (23 observations) and chronic experiments  (49 Observations) in the various stages of kerati t is .  

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The experiments  showed that in the react ive stage of kerat i t is  (first to third days) the zone of the burn 
was c lear ly  distinguishable as a c i rcu la r  opacity, the optical density of which exceeded that of the nictitating 
membrane  (Fig. 1). This stage is known to be charac ter ized  by constr ic t ion of the pupil, edema of the eyelids, 
and hyperemia  of the bulbo-conjunctiva. The mean intensity of f luorescence in the zone of the burn in the r e -  
active stage was 13.0 * 1.2 relat ive units, 10 t imes g rea te r  than the corresponding normal  value (1.3 • 0.4 
units). These resul ts  indicate increased ability of the injured cornea to absorb intravenously injected f luores-  
cein. 

Burn 

i i 1 i I I I I I I I I I I 

Fig. 1. Reactive (a), degenerat ive (b), and regenera t ive  (the "dense 
scar"  phase) (c) s tages of kerat i t is  (scanning photometry of an te r ior  part  of 
rabbi t ' s  eye). Above: photographs of eye with scanning line AB. OD) Op- 
tical density along scanning line. Upward movement of pen indicates de- 
c r ease  in photocurrent.  FL) Intensity of f luorescence in bulbo-conjunctiva 
and cornea.  M) Mechanogram of movements  of scanning system.  
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As the degenerat ive stage develops (3rd-14th days) the degree of opacity of the burned zone began to de- 
c rease  on account of the increasing edema and mucoid degeneration of the corneal  s t roma.  These changes 
correspond to the period of " f a l s e  op t imism"  when t ranslucency of the zone of injury is due to the develop- 
ment of degeneration. The mean intensity of f luorescence fell f rom 6.0 J: 1.7 units (beginning of the degenera-  
tive phase) to 2.0 =~ 1.8 units at its end. The dying tissue in the zone of ulcerat ion gave a b r i ck- red  f luores-  
cence instead of the ordinary  green after  instillation of f luorescein into the eyes. This still did not imply 
complete death of the corneal  s t roma,  but it did indicate degeneration of maximal severi ty.  

The next, r egenera t ive  stage (15th-28th days) was charac ter ized  by recovery  of the ability of the corneal  
s t roma  to absorb f luorescein intensively. At the beginning of the repara t ive  process  (the " s o f t  s c a r "  phase), 
intensive f luorescence was observed in the zone of the burn after both intravenous injection of f luorescein and 
its instillation into the eyes. The mean intensity of f luorescence of the injured cornea was 12.0 ~= 1.3 units, 
much g rea te r  than normal.  However, la ter  (in the "dense  s c a r "  phase) the ability of the cornea  to absorb 
f luorescein after intravenous injection disappeared almost  completely,  although after  instillation into the eyes 
the power of absorption still remained distinctly high. 

These resul ts  confirm that the phasic changes in the cornea  during kerat i t is  are a charac te r i s t i c  exam- 
ple of a paranecrot ic  cell response [3, 5, 10]. The concept of paranecros i s  now res t s  on a substantial basis 
largely because of the method of electron microscopy  [7]. It has been shown at the subcel lular  level that 
under  the influence of various pathogenic factors  a nonspecific trophic response a r i ses  and passes  through 
several  phases:  "work ing  hyper t rophy,"  degeneration, and "regenerative hyper t rophy"  [ 6]. 

The phasic changes in kerat i t is  are  to a considerable degree identical with those in paranecros is .  This 
phasic pattern can be used as an objective cr i te r ion  of the clinical course  of kerati t is .  
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