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Systemic inflammation makes a significant contribution to the pathogenesis of atherosclerosis and
has been the subject of numerous studies. Works aiming to analyze the mechanisms of
atherosclerosis development often include experiments on animals. A primary task of such research
is the characterization, justification, and selection of an adequate model.

Aim. To evaluate the peculiarities of lipid metabolism and systemic inflammation in chronic
obstructive pulmonary disease (COPD) in the development of atherosclerosis in animal models.
Materials and Methods. Analyses of cross-links between species-specific peculiarities of lipid
metabolism and the immune response, as well as a bioinformatic analysis of differences in Toll-like
receptor 4 (TLR4) in mice, rats, and rabbits in comparison with its human homolog, were carried
out. A search for and analysis of the amino acid sequences of human, mouse, rat, and rabbit TLR4
was performed in the International database GenBank of National Center of Biotechnical
Information and in The Universal Protein Resource (UniProt) database. Multiple alignments of the
TLR4 amino acid sequences were implemented in the Clustal Omega program, version 1.2.4.
Reconstruction and visualization of molecular phylogenetic trees were performed using the
MEGAY program according to the Neighbor-Joining and Maximum Parsimony methods.

Results. Species-specific differences of the peculiarities of lipid metabolism and the innate immune
response in humans, mice, and rabbits were shown that must be taken into account in analyses of
study results.

Conclusion. Disorders in lipid metabolism and systemic inflammation mediated by the innate
immune system participating in the pathogenesis of atherosclerosis in COPD possess species-
specific differences that should be taken into account in analyses of study results.

Keywords: atherosclerosis; systemic inflammation; COPD; lipoproteins; innate immune system.
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TLR4 HUMAN LRQQVELYRLLSRNTYLEWEDSVLGRHIFWRRLRKALLDGKSWNPEGTVGTGCNWQEATS 838
TLR4 MOUSE LRQQVELYRLLSRNTYLEWEDNPLGRHIFWRRLKNALLDGKASNPEQTAEEEQETAT--- 833
TLR4 RAT LRQQVELYRLLSRNTYLEWEDNALGRHIFWRRLKKALLDGKALNPDETSEEEQEATT--- 833
G1SH24 RABIT LRQRVELYRLLSRNTYLEWEDTVLGRHIFWRRLRKALLDGKTLSPEGMARAENNQQEAMT 837
***:*****************_ **********::******: .*: .
TLR4 HUMAN I- 839
TLR4 MOUSE WT 835
TLR4 RAT LT 835
G1SH24 RABIT LI 839
Bk Max Score Query Cover E value Ident,%
o+ 1211 100% 0.0 72.89%
=i 1087 98% 0.0 67.60%
Z R 1094 100% 0.0 66.55%
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RARE, Query Cover - RELEERARNFHIRGEFFIIKER %, E value -

ST HLERTF R 5730, Tdent-VLRCH) AR 1) B 73 HE

BOLTLRAN, NER, KB, ST CATIRG MRS ) SIERF AL . RAICLUSTAL
0 1.2, ABHIfE. (EMAIBLAST® (AR AHER TR MR R oI e
o HE

|
v

BBY

0.46

"

0.76

0.64

A



JEE: MG EI eI, HSORE S T E LRSI B W I B i AL AR [R] . f
AR BIE 55 A B, JF AR M R R SR I B R IR o o AN R R
o HEBR AT A RS A B D BRI 26 H o MEGAT R IEAT T EAL 0 HT

Kl 2N, /MR, KR, RTFMTIRAP RS BN CFEARMTIRG ) o ff HNeighbor-
Joining V58 Ak



