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Abstract — The expression of lymphatic vessel endothelial 
hyaluronan receptor-1 (LYVE-1) in liver cells of C57BL/6 mice 
males kept 14 days under 24-hour lighting (mice with functional 
pinealectomy) was studied. The immunohistochemical analysis 
(indirect avidin-biotin ABC-peroxidase method) and 
morphometric assessment were used. A 2-fold decrease in the 
area of LIVE-1 expression was found against the background of 
a 2% increase in the optical density of LIVE-1 staining in mouse 
liver cells after chronic continuous illumination. The weak 
LYVE-1 expression on the membranes of endothelial cells of 
liver sinusoids may indicate a violation of the functioning of the 
fenestration fields of these cells. This can lead to a decrease in 
the endocytotic activity of the latter, difficulty in hemato-tissue 
exchange, lymphatic drainage deterioration and tissue hypoxia 
development in the liver of mice with functional pinealectomy. 
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Introduction 
An integral factor of modern life is the use of continuous 

artificial lighting and constant changes in light mode. As a 
result of the long existence of a person under such conditions, 
the production of the pineal gland hormone melatonin 
significantly decreases/stops in his body (functional 
pinealectomy), there is an imbalance of cyclicity in the work 
of body systems, desynchronosis develops. 

 It is known that the liver is not only a unique metabolic 
and immunological organ, it is the largest source of lymph 
production in the body, and it accounts for up to 50% of the 
lymph entering the thoracic duct [1]. The lymphatic system of 
any organ helps maintain tissue fluid balance and remove 
cellular waste products. It was found that with liver diseases 
its lymphatic system changes significantly. An increase in 
hepatic lymphatic vessels with cirrhosis, viral hepatitis and 
hepatocellular carcinoma has been reported [2]. It was found 
that under the influence of constant lighting in the liver and its 
lymphatic region, circulatory and lymphatic flow disorders 
develop. These processes lead to the development of hypoxia, 
which negatively affects the structure and function of the 
organ parenchyma cells [3]. The aim of this study was to 
evaluate the effect of 24-hour illumination (24hL) on the 

expression of the LIVE-1 marker (lymphatic vessel 
endothelial receptor-1) in liver cells of male C57Bl / 6 mice. 

Materials and Methods 
The males of C57Bl/6 mice aged of 10-12 weeks were kept 

in the SPF-vivarium center of ICG SB RAS. Food and water 
were provided to animals at libitum. The intact animals (the 
group "Control", n=6) were kept under the standard lighting 
mode - photoperiod light/dark: 14/10 hour (h). The mice of the 
experimental group (the gr. "24hL", n=6) were kept for 14 
days under conditions of 24-hour lighting - photoperiod 
light/dark: 24/0 h. Animals were removed from the 
experiment by the cranio-cervical dislocation method and liver 
samples were taken for light-optical and 
immunohistochemical studies.Liver samples were fixed in 
10% buffered formalin for 48 hours, dehydrated in a series of 
alcohols of increasing concentrations and embedded in 
Histomix. A light-optical study of the liver was performed on 
sections stained with Mayer hematoxylin and eosin. 

Immunohistochemical detection of the LYVE-1 marker 
was performed in sections with a 3 μm thickness using the 
indirect ABC-peroxidase method using the VECTASTAIN 
Universal ABC-Peroxidase Kit (PK-7200, Vector 
Laboratories, USA). Endogenous peroxidase blocking was 
performed by incubation of sections in 0.3% H2O2 solution for 
10 min, then sections were incubated with normal blocking 
non-immune horse serum for 20 min. Next, the sections were 
incubated for an hour at room temperature with antibodies to 
LYVE-1 (Isotype: Rabbit polyclonal, bs-1311R; Bioss) using 
the final dilution of 5 μg/ml, then they were washed in 3 shifts 
of phosphate buffer (FB) for 3 min and were incubated for 30 
minutes at room temperature with the second biotinylated 
antibodies followed by washing in 3 shifts of FB for 5 minutes. 
Incubation with the ABC-peroxidase complex was carried out 
at room temperature for 30 min, the sections were washed in
3 shifts of FB for 5 minutes. At the last stage 
immunohistochemical staining of the sections was performed 
in the chromogenic substrate (ImmPACT DAB, Vector 
Laboratories, USA). For quantification of LIVE-1 expression 
in the mouse liver, there was performed computer 
morphometric analysis of digital photographs at 
×400 magnification. The relative areas and optical densities of 
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