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Abstract: The research is devoted to comparison of the blood vessel structure and the oxygen
state of three xenografts: SN-12C, HCT-116 and Colo320. Differences in the vessel formation
and the level of oxygenation are revealed by optoacoustic (OA) microscopy and diffuse optical
spectroscopy (DOS) respectively. The Colo320 tumor is characterized by the highest values
of vessel size and fraction. DOS showed increased content of deoxyhemoglobin that led to
reduction of saturation level for Colo320 as compared to other tumors. Immunohistochemical
(IHC) analysis for CD31 demonstrates the higher number of vessels in Colo320. The IHC for
hypoxia was consistent with DOS results and revealed higher values of the relative hypoxic
fraction in Colo320.
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1. Introduction

Features of tumor vascular bed directly determine the metabolism and oxygen supply. Oxygenation
is one of the most important parameters of biological tissue. A lack of oxygen in the tumor
provokes hyperexpression of angiogenic factors, prevents the normal development of blood
vessels in the neoplasm, which leads to increased hypoxia and tissue necrosis [1].

Immature vessels of the newly formed bloodstream are characterized by a number of structural
and functional anomalies. These vessels are highly tortuous and saccular. The vascular walls are
highly permeable due to irregular coverage of the basement membrane, pericytes and tumor cells
[2]. Such abnormal features of the tumor vascular network lead to impaired blood circulation in
the tumor, reducing its supply of oxygen and nutrients, causing the induction of hypoxia and as a
consequence prevent the accessibility of drugs to the tumor tissue and increase its resistance to
therapy [3].

Neoangiogenesis and oxygen state of the tumor become two inseparably incorporated char-
acteristics of the malignant process, which require simultaneous comprehensive study both for
diagnostic purposes and for choosing the optimal path of treatment and evaluating its effectiveness.
Each type of neoplasm is characterized by pathological features that determine the prognosis of
the disease and different approaches to its therapy. Microvessel density as well as the level of
expression of angiogenic factors were suggested to be a significant prognostic indicator [4–6]. To
decide on the most appropriate tactics for clinical treatment and predict tumor development, it is
necessary to study the structure of the vascular component of various neoplasms [4].
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