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Chromium galvanic production have leaded to biosphere pollution. Therefore advisable to study of role in the neuro-
degenerative development in retinal diseases under experimental conditions. 
The aim is to study the Enterosgel effect on morphological changes in rats retina with Cr(VI) – induced retinopathy. 
Materials and methods. An experimental study had carried out on 72 outbred white male rats. The rats had divided 
into 3 groups: I – control group of intact rats (n=24). Control rats were received drinking water, II group – rats 
(n=24), were received drinking water with Cr (VI) (K2Cr2O7) – 0.02 mol/L, III group – animals (n=24) were received 
drinking water with K2Cr2O7– 0.02 mol/L and hydrogel methylsilicic acid (Enterosgel) at a dose of 0.8 mg/kg per day 
as a corrector. The animals had been decapitated under ether anesthesia. The retina had been studied on days 20, 40 
and 60 of the experiment. Morphologically and morphometrically they had analyzed. 
Results. According to histological studies, it has proved that Cr (VI) causes dystrophic and degenerative changes in all 
rats retina layers. They increase as the duration of the experiment. The use of Enterosgel as a corrective therapy 
showed positive results in restoring the morphological structure of rats retina. After Enterosgel 20 days using as a cor-
rector of Cr (VI) exposure, there is a barely noticeable swelling of the outer and inner nuclear layers. Other layers of 
the retina, morphologically, look undamaged. Forty days Enterosgel treatment have outer and inner nuclear layer ede-
ma of retina of animals persists but does not increase. It is easy noticeable swelling of the outer and inner layers of 
mesh, but no signs of damage processes of cell populations nuclear layers. State ganglionic layer and nerve fiber layer 
entirely satisfactory. These pathological changes are not critical. After 60 days from the beginning of loading of Cr (VI) 
and application of Enterosgel in the retina of rats there are initial degenerative changes in the photosensory layer. 
Cystic dilated outer segments of rods and cones were visible throughout, and areas of their fragmentation were ob-
served. Ganglion neurons are not damaged, but their axons appear somewhat thickened and fluffy. But in general, the 
typical structure of the retina is preserved. 
Conclusions. Chromium-induced toxicity in rats is characterized by pronounced histological and morphometric chang-
es and retinal thickness, which appear after 20 days, increase by 40 days and acquire maximum transformations after 
60 days of the experiment. The use of Enterosgel improves picture morphological structures of the retina in rats under 
the influence of Cr (VI). The changes were expressed on days 20 and 40, which indicates the presence of protective 
properties for the retina 
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1. Introduction 
In the structure of diseases of the population of 

Ukraine, ophthalmic pathology accounts for 5.2 % of the 
total number of diseases and occupies the sixth place, 
which allows it to be one of the most common groups in 
the structure of total morbidity in Ukraine [1]. According 
to The European Chemicals Agency (ECHA), every third 
case of the disease on the planet is associated with a 
chemical factor [2]. 

Scientists' interest in this problem has grown sig-
nificantly, as evidenced by the appearance of a number 
of mostly foreign publications, which in their studies 
focus on anthropogenic environmental factors, namely, 
heavy metals, as one of the main causes of ophthalmic 
pathology and their severity. Elevated levels of lead [3] 
were found in the blood of patients with glaucoma, cad-
mium – in patients with age-related macular degeneration 
[4], mercury – in patients with dry eye syndrome [5]. The 
authors consider them a risk factor for these diseases. 

One of the most toxic elements that pollutes the 
biosphere is hexavalent chromium [6]. It is well known 

that the main sources of contamination with hexavalent 
chromium compounds are galvanic production, waste 
from tanneries, circulating cooling systems, production 
of glue, detergents [7]. 

Of interest are the toxic optical neuropathy and 
retinopathy described in the literature, which occurs sev-
eral years after implantation of an endoprosthesis, the 
components of which are Co (II) and Cr (VI) [8, 9]. Ac-
cording to the authors, the toxic role of Cr (VI) is contro-
versial, as it remains unclear [10]. 

The aim of the research – to study the effect of 
Enterosgel on the histostructure and dynamics of mor-
phometric changes in the retina of rats with Cr (VI) – 
induced retinopathy. 

 
2. Materials and methods 
The experimental study was conducted on 72 out-

bred white adult male rats on the basis of the Center for 
Pathomorphological Research of the Medical Institute of 
Sumy State University in September – December 2018. 
The experiment strictly adhered to the “General Ethical 
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Principles of Animal Experiments” adopted by the First 
National Congress on Bioethics (Kyiv, 2001), the provi-
sions of the Declaration of Helsinki (World Medical As-
sociation General Assembly, 2008), norms and principles 
of the “European Convention for the Protection of Verte-
brates animals used for experimental purposes” (Stras-
bourg, 1986).  

To assess the retinoprotective properties of the 
hydrogel of methylsilicic acid (Enterosgel) on the back-
ground of Cr (VI) – induced retinopathy in the studied 
rats were divided into 3 groups: I – control group of in-
tact rats (n=24), group II – rats (n=24) who received 
drinking water enriched with Cr (VI) (K2Cr2O7) –  
0.02 mol/l, which is typical for the northern regions of 
Sumy region [11] and group III – animals (n=24) who 
consumed water saturated with K2Cr2O7 (access to water 
was free) and as a corrector Enterosgel (paste for oral use 
“Enterosgel”, EOF “KREOMA-PHARM”, Ukraine) at a 
dose of 0.8 mg/kg per day. For adults, the daily therapeu-
tic and prophylactic dose of Enterosgel is 45 mg per day. 
According to [12] recommendations, the dose of the drug 
for rats was calculated taking into account the species 
according to the formula proposed by Yu. R. Rybolovlev 
and R. S. Rybolovlev [13]. Enterosgel rats were adminis-
tered orally with a pipette once a day at 9:00 am. Food 
pauses were maintained for 2 hours thereafter. Control 
rats received normal water. 

Animals were removed from the experiment un-
der ether anesthesia and enucleation of the eyeballs was 
performed to assess morphological changes in the retina 
without the introduction of enterosgel and with the intro-
duction of enterosgel in three terms - after 20, 40 and 60 
days of the experiment. Preparation of material for histo-
logical examination was performed according to general-
ly accepted methods (Merkulov G.A., 1969). Retinal 
preparations for optical examination were stained with 

hematoxylin and eosin. The samples were analyzed using 
a light microscope “Carl Zeiss Primo Star” (Germany) 
with a digital camera (“Zeiss AxioCam ERc 5s” with 
lenses 4, 10×40 and binoculars 10), (Germany). Mor-
phometric measurements of the retina were performed 
using the Digimazer program. All micrometric indicators 
are presented in units of length according to the Interna-
tional System of Units – 10-6 m (μm). 

Statistical data processing was performed by the 
method of variation statistics using Microsoft Excel 
2007. Determination of the significance of differences 
was performed using t-Student's t test (t).  

The results of the methods used were considered 
statistically significant with an error probability of 
p<0.05. 

 
3. Research results 
Under light microscopy, the retina of rats of con-

trol group (I) had a character similar to the human retina 
with a clearly differentiated structure and is represented 
by 11 layers [14] (Fig. 1). Namely: the Bruch's mem-
brane (some researchers attribute it to both the choroid 
and the retina), pigment epithelium, layer of photosenso-
ry cells (PL), outer boundary membrane, outer nuclear 
layer (ONL), outer plexiglass (mesh) layer (OML), inner 
nuclear layer (INL), inner plexiglass (mesh) layer (IML), 
layer of ganglion cells (GL), layer of nerve fibers (LNF) 
and an inner boundary membrane that separates the reti-
na from the vitreous. 

The retinal thickness of intact animals weighing 
approximately 200 g was 186.55±4.07 μm. Morphomet-
ric indicators of the thickness of the retinal layers of all 
experimental groups are presented in Table 1. The nu-
clear layers of the retina and the outer reticular layer 
occupy a larger volume in the overall structure of the 
retina.  

 

 
Fig. 1. The retina of the control (I) group of experimental rats. Hematoxylin and eosin staining. Magnification 

×400. Designation: 1 – retinal pigment epithelium; 2 – outer segments of photoreceptors; 3 – internal segments of pho-
toreceptors; 4 – outer nuclear layer; 5 – outer plexiglass layer; 6 – inner nuclear layer; 7 – inner plexiglass layer;  

8 – a layer of ganglion cells and a layer of nerve fibers 
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Table 1 
The thickness of the retinal layers of rats of control and experimental groups (M±m, μm) 

Layers of 
the retina 

Control 
(n=24) 

Experimental group II [Cr (VI)], n=24 
Experimental group III [Cr (VI) + Enter-

osgel], n=24 

20 days 40 days 60 days 20 days 40 days 60 days 

PL 35.2±0.2 35.9±1.1 35.6±0.2 35.5±0.6 36.3±0.3 35.6±1.8 38.2±1.8* 
ONL 38.5±0.9 38.9±0.4 39.4±1.1* 41.3±1.4** 37.2±1.5 38.4±1.1 38.6±1.7 
OML  11.3±0.9 11.9±0.3 12.1±0.4 13.6±1.2* 12.3±0.6 13.1±1.1* 13.4±1.6* 
INL 28.9±0.2 30.9±1.3* 40.3±2.1** 43.2±2.5** 29.3±0.9 28.4±1.8 30.9±1.5* 
IML 55.7±1.7 57.4±1.9* 61.7±2.5** 67.8±3.6* 55.5±0.2 57.1±0.7* 58.1±1.1* 
GL + 
LNF 

16.9±0.8 16.2±0.3 15.3±1.4 15.3±0.5 17.7±1.1 17.8±0.9 17.8±0.9 

Total 186.6±4.1 191.3±4.9 204.3±7.4* 216.8±8.5** 188.3±3.7 190.4±6.7 197.1±8.8 
Note:* – р≤0.05, ** – p ≤0.01 in relation to the control group 

 
Morphological changes in the retina of rats of ex-

perimental group II, which consumed water saturated 
with Cr (VI) throughout the experimental period are pre-
sented in Fig. 2–4. Compared with the histostructure of 
the retinal apparatus of the control group of rats (Fig. 1), 
the signs of cytoarchitectonics violation in all layers of 
the retina are clearly visualized, the intensity of which 
increases with the prolongation of the experiment. 

 

 
Fig. 2. Retina of rats of experimental group 20 on the 

20th day of Cr (VI) use. Hematoxylin and eosin staining. 
Magnification ×400. Destructive changes in all layers of 
the retina: a – pericellular edema of the cells of the outer 
nuclear layer; b – the inner nuclear layer, c – edema of 

the ganglion layer 
 

After 20 days of rat consumption of xenobiotics in 
the retina, there were moderate edematous changes in the 
nuclear layers: the outer nuclear layer, the inner nuclear 
layer and the layer of ganglion cells. Attention is drawn 
to the increase in the thickness of the retina, both general 
and its individual layers (Table 1). 

In the photosensory layer of the retina in certain 
places we observe areas of reduction in the length of the 
distal segments of rods and cones, but in general the vast 
majority of their outer and inner segments remained in-
tact (Fig. 2). The thickness of the photoreceptor layer 
was 35.9±1.1 μm, the norm was 35.2±0.2 μm. The outer 
nuclear layer of the retina is cytologically uniform in 

thickness, but moderately sparse due to homogeneous 
cell-free zones throughout. A slight thickening of the 
outer nuclear layer to 38.9±0.4 μm, control – 38.5± 
±0.9 μm. No changes were observed in the structure of 
the outer plexiform layer of the retina both at the optical 
level and according to morphometry. A similar patho-
histological picture of the outer nuclear layer was ob-
served in the inner nuclear layer of the retina of rats, but 
more pronounced. In particular, the ordering and colum-
nar orientation of the cells of the inner nuclear layer with 
areas of both partial and complete absence of nuclear 
elements is disturbed. The inner nuclear layer became 
wider than in intact animals – 28.9±0.2 μm and reached – 
30.9±1.3 μm (p≤0.05). The thickness of the inner reticu-
lar layer of the retina of experimental rats significantly 
increased and was 57.4±1.9 μm, the norm was 55.7± 
±1.7 μm (p≤0.05). Potentially, according to the macro-
scopic structure, the inner mesh layer remained function-
ing. The layer of ganglion cells of the retina of animals 
was moderately thinned and was 16.2±0.3 μm, control – 
16.9±0.8 μm. Under the influence of hexavalent chromi-
um, the nuclei of ganglion layer neurocytes had an irreg-
ular shape with eosinophilic cytoplasm. The distance 
between the individual cells in the ganglion layer in-
creased, visible cells with signs of vacuolation and micro-
cystic degeneration. In the layer of nerve fibers, partial 
branching of axons of multipolar neurons is visualized. In 
general, after 20 days of consumption of hexavalent chro-
mium, the retina of rats tended to thicken and was equal to – 
191.3±4.9 μm, at the norm – 186.5±4.1 μm. 

After 40 days of simulation of microelementosis 
in the retina of rats, increased edema and disturbances of 
histoarchitectonics were observed in almost all layers: 
photosensory, external and internal nuclear, external and 
internal reticular, ganglionic and nerve fiber layer  
(Fig. 3). The total retinal thickness continued to increase 
significantly and was 204.3±7.4 μm (p≤0.05), by 9.68 % 
compared to normal. Edema was observed in the layer of 
photosensory cells with the presence of a significant 
number of vacuoles between the outer and inner seg-
ments of rods and cones. At the same time it remains 
uniform in thickness – 35.6±0.2 microns, at norm – 
35.2±0.2 microns. In the outer nuclear layer, an increase 
in alternative-edematous changes was observed. The 
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number of wide homogeneous diffuse cell-free zones 
increased between the nuclei of the cell population, 
which is a sign of pericellular edema. There were single 
places of mixing of the nuclei of the outer nuclear layer 
in the layer of photoreceptors. At this stage of the study, 
the layer thickness continued to gradually increase to 
39.4±1.1 μm (p≤0.05).  

 

 
Fig. 3. Retina of rats of the experimental group for  

40 days of Cr (VI) use. Hematoxylin and eosin staining. 
Magnification ×400. Designation:  

a – edema of the photocell layer of sensory cells,  
b – reticular appearance of cells of the inner nuclear layer 

and c – cells of the outer nuclear layer due to increased 
pericellular edema,  

d – edema and vacuolar degeneration of the ganglion 
layer 

 
The inner mesh layer is difficult to differentiate 

due to the disorganization of the outer and inner nu-
clear layers. The thickness of the inner nuclear layer is 
40.3±2.1 μm (p≤0.01), which is 39.21 % more than 
normal. This layer of the retina is irregularly shaped, 
quite sparse with cells that had different colors. There 
are many places of movement of cell nuclei of the in-
ner nuclear layer in the outer reticular layer. The inner 
reticular layer is swollen – 61.7±2.5 μm (p≤0.01), 
which is 10.81 % more than the control. Throughout 
it, there is a violation of the longitudinal orientation of 
the axons of the cells of the inner nuclear layer located 
here. There is a tendency to thin the ganglion layer 
and the layer of nerve fibers to 15.3±1.4 μm, relative 
to the control group of animals – 16.9±0.8 μm, which 
is a consequence of atrophic processes. The layer of 
ganglion neurons undergoes dystrophic changes with 
the formation of vacuolar cavities of polygonal shape. 
Neurons of polymorphic structure, nuclei are dis-
placed to the periphery and in some places there are 
cells with the phenomena of chromatolysis. These 
signs indicate the death of neurons by apoptosis. Mod-
erately fibrous axons of ganglion cells are visualized 
in the layer of nerve fibers. 

The pathomorphological picture of the retina of 
rats after 60 days of hexavalent chromium loading was 
characterized by pronounced disorganization and loss of 
uniformity of both outer and inner layers (Fig. 4). All 
layers of the retina without exception have undergone 
degenerative transformation. 

 

 
Fig. 4. Retina of rats of the experimental group for  

60 days of Cr (VI) use. Hematoxylin and eosin staining. 
Magnification ×400. Designation:  

a – dystrophic changes of photoreceptor cells,  
b – nuclei of the inner nuclear layer with signs of karyolysis,  

c – disorganization of the layer of nerve fibers with the 
formation of pseudocysts 

 
The thickness of the ganglion layer increased dy-

namically and was, respectively, 191.3±4.9 μm for  
20 days, 204.3±7.4 μm for 40 days (p≤0.05) and 216.8±8.5 
μm for 60 the day of the experiment (p≤0.01). In the layer of 
photoreceptor cells, edema is expressed with the formation 
of a large number of vacuoles, chaotic arrangement and 
violation of the structural organization of the processes 
(fragmentation). In some areas there are places of complete 
absence of external segments of photoreceptor cells. There 
are cell nuclei moved here from the outer nuclear layer. The 
outer and inner nuclear layers due to severe edema have lost 
cytological order and horizontal orientation of cells and 
merge with each other. Irregularly shaped cells and nuclei 
with signs of severe karyolysis. Due to the large number of 
wide layers between neurons, these layers acquire a reticu-
late appearance. The thickness of the outer and inner nuclear 
layers is the largest of all the terms of the experiment – 
41.32±1.4 μm (p≤0.01) and 43.2±2.5 μm (p≤0.05), respec-
tively, which is more than the norm for 7.85 % and 49.38 %. 
The inner reticular layer is wide – 67.8±3.6 μm (p≤0.05), 
23.37 % more than in control rats, sparse and swollen. The 
processes of neurons of cells from the previous layer are 
chaotically located everywhere, in different directions, torn 
in places. The layer of ganglion cells and nerve fibers is 
slightly thinned – 15.3±0.5 μm, the norm is 16.9±0.8 μm. 
There are single preserved ganglion cells. Most multipolar 
neurons are of various shapes and in a state of karyopyk-
nosis or neurocytolysis. Under the influence of hexavalent 
chromium, large polymorphic microcystic cavities are 
formed between the axons of ganglion cells. The nerve fi-
bers themselves with numerous defects and ruptures. These 
changes indicate the toxic effects of Cr (VI) on both neurons 
(nuclear layers) and their processes (reticular layers). 

Morphological examination of the retina of rats, 
which during the whole period of the experiment used to-
gether with water Cr (VI) and as a treatment Enterosgel 
(group III) revealed a very positive dynamics of preserva-
tion of retinal cytoarchitectonics and its thickness (Fig. 5–7). 
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Fig. 5. Retina of the experimental group of rats for  

20 days of simultaneous use of Cr (VI) and Enterosgel. 
Hematoxylin and eosin staining. Magnification ×400. 
Designation: a – rarefaction of the outer nuclear and  
b – inner nuclear layers due to inconspicuous edema 

 
At the optical level in the retina of rats after  

20 days of simultaneous loading of Cr (VI) and treatment 
with Enterosgel remained mild and almost imperceptible 
swelling of the nuclear layers – external and internal 
(Fig. 5). Cells and nuclei of the correct shape, without 
alternative signs. The columnar arrangement of the nu-
clei of the cell population is not disturbed. The thickness 
of these layers is 37.2±1.5 μm and 29.3±0.9 μm, which is 
very close to the control values – 38.5±0.9 μm and 
28.9±0.2 μm, respectively. Layer of photosensory cells 
without signs of damage with preserved outer and inner 
segments of rods and cones. The outer and inner mesh 
layers did not undergo alternative – destructive changes. 
However, against the background of Enterosgel treat-
ment, the undamaged layer of ganglion cells and the lay-
er of nerve fibers are clearly visible, without signs of 
edema and microcystic degeneration. Its thickness was 
equal to – 17.7±1.1 μm, at the norm – 16.9±0.8 μm.  

 

 
Fig. 6. Retina of the experimental group of rats for  

40 days of simultaneous use of Cr (VI) and Enterosgel. 
Hematoxylin and eosin staining. Magnification ×400. 

Designation:  
a – rarefaction of the outer nuclear layer due to incon-

spicuous edema;  
b – edematous thickening of the ganglion layer 

 
After 40 days of treatment with Enterosgel patho-

logical changes caused by hexavalent chromium are 
slightly enhanced (Fig. 6). The total retinal thickness of 
rats is moderately thickened to 190.4±6.7 μm, relative to 
control – 186.6±4.1 μm. The morphological picture of 
the photosensory layer did not change compared to the 
previous period (20 days). This is confirmed by morpho-

metric studies, where the thickness of the layer of rods and 
cones was 35.6±1.8 μm (p≤0.05), at 35.2±0.2 μm in intact 
rats. Pericellular edema of the outer and inner nuclear 
layers is preserved, but does not increase and is not re-
flected in the change in the thickness of the layers. Mi-
crocysts are absent. Noticeable non-critical edematous 
changes of the outer and inner reticular layers. The vast 
majority of the direction of the processes from the nuclear 
layers looked completely intact. The thickness of the outer 
mesh layer during this study period was 13.1±1.1 μm 
(p≤0.05), an increase relative to the norm by 15.5 %. The 
thickness of the inner mesh layer increased less markedly 
relative to the outer mesh layer – 57.1±0.7 μm (p≤0.05), 
relative to the norm by 2.55 %. Morphologically, it at-
tracts the attention of the rearrangement of the ganglion 
layer and the layer of nerve fibers, in the form of the ap-
pearance of small areas of stratification of nerve fibers 
due to slight edema. The condition of neurons is quite 
satisfactory. At this stage of the study, its thickness is 
17.81±0.92 μm, with 16.9±0.8 μm in control animals.  

 

 
Fig. 7. Retina of the experimental group of rats for  

60 days of simultaneous use of Cr (VI) and Enterosgel. 
Hematoxylin and eosin staining. Magnification ×400. 

Designation:  
a – destruction of the outer segments of photosensory cells, 

 b – rarefaction of the outer nuclear and  
c – inner nuclear layers 

 
60 days of experimental study of the effect of Cr 

(VI) and Enterosgel on the retina of rats showed edema-
tous changes in all layers without exception (Fig. 7). De-
generative changes in the photoreceptor layer appear. 
Almost throughout the layer there is a vacuolar expan-
sion of the outer segments of the rods and cones with 
alternating areas of complete destruction of the latter. 
The outer and inner nuclear layers retained the typical 
structure, but in some places the distance between the 
cell nuclei increased due to the formation of microcystic 
cavities. Morphometrically, the thickness of these layers 
was close to the comparison group – 38.6±1.7 μm and 
30.9±1.5 μm (p≤0.05), respectively. The edematous 
changes in the outer and inner reticular layers intensified, 
but without signs of violation of the longitudinal orienta-
tion of the fibers. The outer reticular layer is wide – 
13.4±1.6 (p≤0.05), 18.77 % more than in the group of 
intact animals. The ganglion layer contains bodies of 
undamaged multipolar neurons, in contrast to their axons, 
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which appear slightly thickened and fluffy. According to 
morphometry, the thickness of this layer is – 17.8±0.9 μm 
and does not differ from the previous term of the experi-
ment (40 days) – 17.8±0.9 μm. Thus, the analysis of the 
studies shows that the use of Enterosgel improves the 
morphological picture of the retinal structure in rats with 
induced Cr (VI) retinotoxicity, which were better ex-
pressed at 20 and 40 days, indicating the presence of ret-
inoprotective properties.  

 
4. Discussion of research results 
Metabolic pathways and toxicity of chromium de-

pend on its valence state – hexavalent chromium  
[Cr (VI)] is more toxic than chromium (III) compounds 
[15]. In the cell during the reduction of Cr (VI) to less 
toxic compounds – Cr (V), (IV), (III) many reactive oxy-
gen species (ROS) are formed due to blockade of the 
I respiratory chain complex in mitochondria [16], which 
can cause damage to cellular proteins, lipids and DNA 
[17]. However, under physiological conditions, they are 
inactivated by an antioxidant defense system [18]. De-
creased activity of the antioxidant system under the in-
fluence of Cr (VI) leads to a condition known as oxida-
tive stress (OS) [19]. It has been experimentally proven 
that oral administration of potassium dichromate caused 
OS in rabbits, which was accompanied by a significant 
decrease in glutathione peroxidase, superoxide dismutase 
and catalase activity, as well as an increase in malonic 
aldehyde, the end product of lipid peroxidation.  

The apoptotic changes of retinal neurons that re-
ceived water saturated with Cr (VI) revealed in our study 
at the cellular level are explained by previous works. 
Xiao F. and co-authors [16] proved that Cr (VI) activates 
caspase-3, which is an irreversible effector enzyme in the 
implementation of the internal mitochondrial pathway of 

programmed cell death. Cr (VI) penetrates the blood-
brain barrier, then, like other cationic metals, overcomes 
the outer membrane of mitochondria by the mechanism 
of molecular mimicry [20, 21]. 

The drug of choice as a corrector was Enter-
osgel. According to the literature, Enterosgel, on the 
one hand, prevents the development of oxidative stress 
in mitochondria [22], and on the other hand, absorbs 
toxic substances from the lumen of the gastrointestinal 
tract, preventing them from entering the systemic cir-
culation [23]. 

Study limitations. Our studies are limited to 
morphological and morphometric studies of the retina of 
rats with Cr (VI) -induced retinopathy. 

Prospects for further research. In the future, it 
is necessary to experimentally investigate changes in the 
optic nerve under the influence of hexavalent chromium 
and the possibility of their correction by Enterosgel. 

 
5. Conclusions 
1. Cr (VI) – induced retinotoxicity in rats is char-

acterized by pronounced histological and morphometric 
changes in cytoarchitectonics and retinal thickness, 
which appear after 20 days, intensify by 40 days and ac-
quire maximum transformations after 60 days of the ex-
periment. 

2. The use of Enterosgel improves the morpholog-
ical picture of the retina of rats with induced Cr (VI) reti-
notoxicity, preserves its structure. Positive changes were 
better expressed on the 20th and 40th day, which indi-
cates the presence of retinoprotective properties. 
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