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Abstract—A novel approach based on the Raman and 

absorption spectroscopy for detection of gliomas molecular 

markers in brain tissue and blood will be discussed. Using the 

mice model of the U87 human glioblastoma, we have shown the 

possibility of glioma development control by a combination of 

Raman, infrared (IR), and Terahertz (THz) pulsed spectroscopy.  
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I. INTRODUCTION  

The glioma is occurred in about 80% of primary malignant 
brain tumors. It causes substantial social and economical loss 
connected with the damage of the employable part of the 
population. Glioblastoma (GBM) is the most common and 
devastating primary malignant brain tumor in adults. Even in 
case of applying an aggressive therapy of the brain glioma, 
such as surgical resection, radiotherapy and chemotherapy, 
many types of gliomas have the pessimistic prognosis for 
survival of a patient [1]. Thereby, early diagnosis and 
assessment of lesion stage of brain by glioma are important 
problems. It is the reason for the importance of development 
the non-invasive and low-invasive methods of early detection 
of gliomas and control of treatment.  

One of the main directions of diagnostics and treatment of 
malignant tumors is investigation of the reasons of formation 
and the routes of the generation of molecular markers of 
carcinogenesis for the elaboration of new methods of early 
diagnostics and therapy [2]. Traditional methods of 
methabolomics cannot render operatively fully reliable 
information due to complicated sample preparation, long 
testing time, and the impossibility of timely intra-operation 
analysis [3].  

Recently, enantiomers of 2-hydroxyglutarate (L-2HG and 
D-2HG) in tissues and blood were shown to be highly specific 
markers for the differential diagnostics of gliomas [4]. It was 
demonstrated the use of THz Time-domain Spectroscopy 
(THz-TDS) for the measurement and identification of 2-HG 

isomers [5]. The goal of work is early diagnosis of brain 
gliomas with a complex of methods including THz-TDS, IR 
absorption and Raman spectroscopy, machine learning.  

II. RESULTS 

A novel approach based on the Raman and absorption 
spectroscopy for detection of enantiomers of 2-
hydroxyglutarate (L-2HG and D-2HG) in tissues and blood 
are discussed. We are focusing on gliomas molecular markers 
detection in brain tissue and the blood. Using the mice model 
of U87 human GBM [6], we have shown the possibility of 
glioma development control by a combination of THz-TDS, 
Raman, and IR spectroscopy. 1H-Magnetic resonance 
spectroscopy is used as reference method for detection of 
glioma molecular markers at different stage of the tumor 

growth. 
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