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AHHOTamusi. B cratbe paccMOTpeHbl OCOOEHHOCTHM  pernapaTUBHOMN
pereHepalyy MEeYeHU TMOocjie CyOTOTaNbHOW PE3eKUUU MPU HHTpaolepaliOHHOM
BBCACHUN LII/IaHOKOGaJ'IaMI/IHa. BrigBieno BnusiHue BBCICHUA HI/IaHOKO6aJ'IaMI/IHa Ha
MetrimpoBanue JIHK remaronuToB v MOBBIIMICHHE UX HHACKCA PO EpaIIUH.

Annotation. The article discusses the features of reparative regeneration of the
liver after subtotal resection with intraoperative administration of cyanocobalamin,
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The effect of cyanocobalamin administration on the methylation of hepatocyte DNA
and an increase in their proliferation index was revealed.
KiarudeBble cjioBa: pe3ekius, eueHb, pereHeparus, HHaeKC npoaudeparum.
Key words: resection, liver, regeneration, proliferation index.

Introduction

Liver resection, in most cases, remains the method of choice, allowing to achieve
a radical cure and long-term survival of patients with focal liver formations [4]. The
liver is capable of rapid regeneration in response to various stimuli, due to a sufficient
functional reserve that is susceptible to activation, but the frequency of post-resection
liver failure varies from 0.7 to 9.1% [5,8]. In clinical practice, in order to improve the
metabolic processes of the liver, hepatoprotectors are often used, most of which include
cyanocobalamin [7]. Active form of vitamin B12 (methylcobalamin) it is able to
stimulate the proliferative activity of hepatocytes by participating in the methylation of
their DNA [2, 3].

The purpose of the study - to evaluate the hepatocyte proliferation index during
intraoperative cyanocobalamin administration during liver resection.

Materials and methods

The experiment was performed on 54 male white rats of the Wistar line. The
animals were divided into 3 experimental groups and all animals were resected in a
volume of 70% according to the model of G. Higgins, R. Anderson, in the 1st
experimental group, prevention of post-resection liver failure was not carried out, in
the 2nd experimental group, intraoperatively after resection, 0.9% sodium chloride
solution in a volume of 1 ml was injected into the preserved liver lobes, in the 3rd
experimental group, vitamin B12 (concentration of 200 mcg/ml) in a volume of 1 ml.
The animals were removed from the experiment on the 1st, 7th and 14th day after the
operation. In all groups, liver fragments were taken for immunohistochemical analysis.
The biomaterial was fixed in 10% neutral formalin. The proliferative activity of
hepatocytes was evaluated by immunohistochemical detection in compliance with the
necessary protocol procedures [1, 6], primary rabbit antibodies (dilution 1: 200). As
secondary antibodies, goat anti-rabbit antibodies #AS-R1-HRP were used, the
visualization of which was carried out with the ImMmPACTTM DAB Peroxidase
Substrate Kit (#5K-4105) according to the manufacturer's instructions. The nuclei were
contrasted with Mayer's hematoxylin, and the colored sections were enclosed in a
permanent mounting medium. Liver sections were examined using a ZEISS Axio
Imager microscope.A2 with an image documentation system that includes a color
digital camera Camera Axiocam 506 color. The obtained photos were processed using
the ZEN 2.3 program (Carl Zeiss, Germany). The proliferation index was calculated
by determining the Ki-67-positive nuclei in mononuclear and binuclear hepatocytes.
The ratio of the number of hepatocyte nuclei containing the Ki-67 protein to their total
number in the visual field was calculated. At least 4,500 hepatocytes were evaluated
for each micropreparation.
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Statistical processing was performed using the "Descriptive Statistics™ package
of the Excel program. To assess the reliability of the differences, the Student
comparison criterion was used. The differences were considered significant when the
significance level was p<0.05.

Results and discussion

In the immunohistochemical study of the liver in all experimental groups of
animals, the greatest proliferative activity of hepatocytes is observed on the 7th day
after liver resection, and is in the 1st experimental-2.78%=+0.21%, in the 2nd
experimental-2.64%+058%, in the 3rd experimental-6.54%+0.71%. On the 14th day
after the operation, there were no significant differences in the proliferation index in
the 1st and 2nd experimental groups (the 1st experimental group-2.54%+0.29%, the
2nd experimental group-2.56%+0.45%). The maximum proliferative activity of
hepatocytes was observed in the 3rd experimental group (proliferation index-
6.22%=+0.54%), which is associated with DNA methylation with the participation of
methylcobalamin, the intensification of transcription processes and the rate of
proliferation of hepatocytes. Slight differences in the results obtained in the 1st and
2nd experimental groups on both the 7th and 14th day of the study allow us to exclude
the influence of mechanical action (parenchyma injection) on the increase in the
proliferative activity of regenerating liver cells.

When assessing the number of Ki-67-positive nuclei in binucleated hepatocytes,
a similar trend is observed — an increase in the proliferation index after liver resection
in all experimental groups. The highest indicators were observed on the 7th day after
the operation: The 1st experimental group - 0.038%=+0.027%, the 2nd experimental
group-0.021%-=+0.017%, the 3rd experimental group-0.089%=+0.051%. By the 14th day
of the experiment, the proliferation index was 0.038%=+0.027% in the 1st experimental
group, 0.021%=+0.017% in the 2nd experimental group, and 0.069%+0.024% in the 3rd
experimental group.

Conclusion

The proposed method of intrahepatic intraoperative administration of
cyanocobalamin can significantly increase the proliferative activity of both
mononuclear and binuclear hepatocytes. Intraoperative administration of
cyanocobalamin is involved in the reactions of DNA methylation, stimulating mitotic
activity and ensuring the restoration of the structural organization of the liver.
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AHaTouusi. B cTaTbe mpoBEJEH aHaIN3 YaCTOTHI ONEPATUBHBIX BMEIIATEIIHCTB
M0 TOBOAY OCTPOTO AamMeHIUIMTa W €ro OclIoXHEHHBIX (opm. [IpumeneHue
MepYaTOYHOTO JIPEHAKa B KOMILUIEKCHOM JICUEHUU AalICHIUKYJISIPHOTO MEPUTOHUTA
yJIy4lllaeT KOHEYHBIE PE3yJIbTaThl B PAHHEM U MTO3/IHEM MTOCICONEPAIMOHHOM MEPHUO/IE
y JeTeu.
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