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A method based on the principle  of photometry and enabling optical scanning of the an te r ior  
port ion of the eye to be c a r r i e d  out, making allowance for  the radius of curva tu re  of the 
conjunctiva of the s c l e r a  and cornea,  is descr ibed .  A method of studying the optical  p r o p e r -  
t ies of the spher ica l  sur face  and s t r o m a  of the cornea  and the permeabi l i ty  of the b l o o d -  
eye b a r r i e r  is suggested.  
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The photometr ic  method of investigation of some pa rame te r s  of the eye has a g rea t  advantage over  
other  methods because  its resul ts  can be r eco rded  without any mechanical  effects on the eyebal ls .  There  
is no question about the good prospects  for  the use of the photometr ic  method in ophthalmologic prac t ice  
[2]. The method can be used to r e co rd  pa rame te r s  such as the optical density of the s c l e r a ,  the degree  of 
opacity of the cornea ,  the optical densi ty of a ca tarac t ,  the concentrat ion of f luoresce in  (injected in t r a -  
venously} in the an te r io r  chamber  of the eye, the blood flow in the i r is ,  the permeabi l i ty  of the b lood -  eye 
b a r r i e r ,  and so on. 

All ins t ruments  based  on the photometr ic  method consis t  of a s tabi l ized light source ,  a light r e -  
ce ive r ,  and an e lec t ronic  sy s t em for  measur ing  and recording the photic flux. By scanning photometry  the 
optical  densi ty of any object  can be r eco rded  along the l ine of photometry .  

The method of scanning photometry  has also been used with success  in the exper imenta l  invest iga-  
tion of problems connected with the microc i rcu la t ion  [1, 3-6]. However,  because  of the lack of a suitable 
technique, this method has not been used to s tudy the an te r io r  par t  of the eye,  in which the pa rame te r s  
mentioned above can be studied by b iomicroscopy .  

The wr i te r s  have accordingly devised a technique of scanning photometry  of the conjunctiva covering 
the s c l e r a  and cornea .  Fo r  scanning photometry  a device automatically shifting the optical sy s t em along 
the s ta t ionary  eye (animal or  human) and allowing for the radius of curva ture  of the s t ruc tu res  forming 
the an te r io r  pa r t  of the eye, was used.  The specia l  scanning device with an optical sys tem fixed to two 
pla t forms a r ranged  c rosswise ,  is s e t  in motion by means of a crank and connecting rod mechanism so that 
during longitudinal d isplacement  of the lower platform along the an te r io r  par t  of the eye there  is s imul -  
taneous t r a n s v e r s e  d isp lacement  of the upper  platform,  allowing for  the radius of curva tu re  of the con-  
junctiva cover ing  the s c l e r a  and cornea .  

A block d iagram of the scanning device is shown in Fig.  1. For  work with animals (rabbits) there  is 
a specia l  ha l te r  1, fixing the animal 's  head s ecu re ly  but without injury, and enabling the head to be shifted 
if n e c e s s a r y  so that the cen te r  of the eye  coincides with the optical axis of the sys t em.  By using the i l-  
luminating sys tem 3, the sharpness  of the image can be ver i f ied  through the ocular  5 allowing for the 
focal  length of the objective 2. Objectives with magnifications of 3, 6, 10, and 20 t imes can be used.  After 
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Fig. 1. Block diagram of device for scanning 
anterior  part  of eye: 1) halter;  2) objective 
of optical system; 3) illuminating system; 4, 
5,6) oculars in different parts of the optical 
system; 7) refracting prism; 8) diaphragm; 9) 
pho~oelectronic multiplier (Ft~U-19) in jacket; 
10) high-voltage stabilized rect i f ier ;  11) 
microammeter  (M-95); 12) oscillograph; 13) 
amplifier with automatic wri ter ;  14) device 
for moving optical system automatically 
across anter ior  part  of eye and allowing for 
its radius of curvature; 15) reversing motor 
(SD-54) of this device; 16) power unit of this 
device with relay circui t  for changing di rec-  
tion of motion; 17) tenso-electr ic  system for 
recording pathway of motion of optical system 
(mechanography). 

the optical system has been centered and the sharp-  
ness of the image verified, the mechanical displacement 
system (14) is activated, starting up a reversing elec-  
t r ic  motor (15)withautomatic control, the circuit  of 
which consists of the relay (16) and micros~itches,  
During displacement of the optical system across the 
eye, the reflected or fluorescent photic flux falls 
through the 10• ocular (4), the pr ism (7), the 20• 
ocular (6), and the diaphragm (8) on the screen of the 
photomulfiplier (9). The anode voltage is led to the 
photomultiplier from a high-voltage stabilized VSV-2 
rec t i f ier  (10). The photoelectric cur ren t  thus obtained 
is recorded by a mil l iammeter  (11) or, after amplifica- 
tion, by an oscillograph (12) and automatic wri ter  (13). 

If the fluorescence of the s t ructure  to be studied 
is recorded, the scanning is car r ied  out through an 
FS-1 fi l ter (in front of the light source) and a ZhS-2 
fi l ter (in front of the objective). 

It will be c lear  from the graphs in Fig. 2 that 
during the recording the optical density of the s t ruc-  
tures examined (Fig. 2b) the number of reflected beams 
and, consequently, the magnitude of the photic flux was 
maximal in the region of the sc lera .  During movement 
of the optical system into the zone of the cornea the 
photic flux fell rapidly. The central zone of the healthy 
cornea is character ized during illumination by the 
presence of a "flash zone," which is reflected on the 
record of the scanning. However, scanning the central 
part  of the cornea outside the "flash zone" (Fig. 2C) 
enables the region of the pupil to be observed, where 
the decrease in photic flux was maximal. 
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Fig. 2. Recording of scanning of anterior  part  
of rabbit 's eye. Above: photograph of eye show- 
ing scanning line AB. Below, records:  a) move- 
me~t of optical system along asigned curvature 
(mechanogram); b) optical density of anterior  
part  of eye; c) the same, in the region of the 
pupil, outside ,,flash zone"; d) the same, after 
local anesthesia of cornea; e) fluorescence of 
anterior  part  of eye after intravenous injection 
of fluorescein.  Upward movement of the pen de- 
notes a decrease in photic flux. Tape of auto- 
matic wri ter  moves at 1 m m / s e c .  Objective 
3• oculars 10 and 20•  
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Application of decicaine to the cornea leads to :thedeve!opment of "porosity" of the epithelial layers 
of the cornea, to "perforation" of its superficial,  spher ica l  layer,  The number of reflected beams increases 
under these circumstances,  the scat ter  of light becomes irregular ,  and the "flash zone" becomes larger  
and brighter .  The scannogram of the cornea of such an eye (Fig. 2d) is character ized by: 1) a smal ler  de- 
gree of phot~c flux; 2) the appearance of oscil latory movements of the automatic wri ters ,  and 3) a sharp in- 
c rease  in the photic flux in the "flash zone, ~ i . e ,  optical scanning reflects the character  of the changes 
described above. 

Fluorescence is observed in the region of the scleral  conjunctiva and the pupil 1 h after intravenous 
injection of f luorescein-Na-uranyl (2.5% aqueous solution, 0.3 ml /kg  body weight). Special investigations 
showed that the increase in fluorescence in the central part  of the eye is explained by penetration of the 
fluorescein through the blood-  eye ba r r i e r  into the aqueous humor. 

The suggested method of scanning photometry can be used not only under experimental conditions, 
but also in clinical ophthalmology to determine the optical density of the anterior part  of the human eye 
and also to record fluorescence of the cornea during the clinical fluorescein test .  
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