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The d ry  weight of the ganglion cells of the retina was determined by interference mic roscopy  
in mice with intact eyes and mice into whose eyes physiological saline had been injected. By 
contras t  with the control  animals in which the dry  weight of the ganglion cel ls  showed definite 
changes during photic stimulation, in the experimental  animals the protein mass  of the cells  
showed only negligible changes.  The absence of fluctuation in protein content was evidently 
due to s t r e ss  caused by the injection. 

Injection of labeled p recur so r s  into the immediate proximity of cells to be investigated is a method 
which is becoming increas ingly  used to study the metabolism of nerve cells [3-8, 10, 11]. Local injection 
has many advantages: absence of a b l o o d - b r a i n  b a r r i e r ,  low dose of isotope injected, low content of la-  
beled p r e c u r s o r s  in the blood s t ream.  Cells can be labeled close to the site of the injection only, and the 
fate of synthesized mater ia l s ,  their  d[str ibutionand rate of spread along the p rocesses  of the neutron can be 
determined [7, 8, 11]. 

The ganglion cei ls  of the retina are  a convenient model for  the study of the nerve cell and its axons. 
The labeled p r ecu r so r  is injected into the eye. In this way only the cells of the i r is  and retina,  cornea,  
and c i l ia ry  body are  labeled. The glia and connect ive- t issue s t ruc tures  of the optic nerve  are  unlabeled, 
and the appearance of an autoradiographic t rack in this region must  indicate the migrat ion of mater ia ls  
synthesized in the ganglion cells  [9, 12-14]. 

Investigations have shown that the ganglion cells of the retina respond to an increased functional 
load (intermittent photic stimulation) by periodic changes in their  dry weight, a lmost  sinusoidal in pattern 
[1, 2]. 

The object of the present  investigation was to determine whether the injection has any side effect on 
the metabolic response of the ganglion cel ls ,  and to determine the limits of use of local injections for s tudy- 
ing functional changes in the neuron. 

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

After dark adaptation for 2 h, 28 2-month male (CBA • C57BL6) hybrid mice were exposed to the 
action of an intermit tent  light for 1 h (intensity of illumination 100 lx, frequency of flashes 2 Hz). The ani-  
mals were sacr i f iced at intervals  of 5-10 rain during the period of illumination. To determine the action 
of the injection on the metabolic response  of the ganglion cells  the animals of one group (experimental) 
received an injection of 3/~1 physiological saline into the eye 10 rain before sacr i f ice ,  af ter  pre l iminary  
instillation of procaine into the eye for  anesthesia,  while the other group of animals received no injection 
and acted as the control .  The eye was fixed in a mixture of formalin,  alcohol, and acetic acid (9 : 3 : 1). 
The dry weight of the ganglion cells of the ret ina was determined by in terference mic roscopy  [1]. 
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Fig. 1. Changes in dry weight 
of ganglion cells  of the mouse 
ret ina during photic s t imula-  
tion under normal  conditions 
(A) and af ter  injection of phy- 
siological saline into the eye 
(B). Abscissa ,  duration of 
photie st imulation (in min); 
ordinate, dry weight of ganglion 
cells  (in conventional units). 

E X P E R I M E N T A L  R E S U L T S  

Changes in the dry weight of the ganglion cells during functional 
st imulation are  shown in Fig. 1. In the control  animals there was a 
marked increase  in the dry weight of the ganglion cells af ter  20 and 
40 rain of photic st imulation (Fig. 1A). In the cells of the experimental  
animals ,  the changes in dry  weight were ve ry  slight (Fig. 1B). Con- 
sequently, the puncture of the eye modified the metabolic response of 
the ganglionic neurons to an increased functional load, most  probably 
on account of s t r e s s .  

It can be concluded f rom these resul ts  that local injections are  
not s t r ic t ly  applicable for the investigation of metabolic p rocesses  
taking place in shor t  t ime intervals ,  when the adequate response of 
the neuron may be distorted by s t r e s s .  This applies, for example, to 
determinat ion of the intensity of synthesis  by means of a radioactive 
label. However, such limitations evidently cannot apply to the study 
of p rocesses  of longer duration than the state of s t r e s s ,  such as the 
migrat ion of labeled mater ia l  along the axons of nerve cel ls ,  the r e -  
newal of mater ia ls  in the soma of the neuron over a long period of 
t ime, the study of the p r ecu r so r  pool, and the reuti l ization of var ious 
substances.  
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