
PROCEEDINGS OF SPIE

SPIEDigitalLibrary.org/conference-proceedings-of-spie

Use of fluorescent optical fibre probe
for recording parameters of brain
metabolism in rat model

Olga  Stelmashchuk, Evgeniya  Seryogina, Gennadii
Piavchenko, Alexander  Alekseyev, Evgeny  Zherebtsov, et
al.

Olga  Stelmashchuk, Evgeniya  Seryogina, Gennadii  Piavchenko, Alexander
Alekseyev, Evgeny  Zherebtsov, Andrey  Dunaev, Evgeny  Vorobyev, Alyona
Kuznetsova, Elena  Kuznetsova, Edik   Rafailov, Ilya   Rafailov, "Use of
fluorescent optical fibre probe for recording parameters of brain metabolism in
rat model," Proc. SPIE 10685, Biophotonics: Photonic Solutions for Better
Health Care VI, 106854R (17 May 2018); doi: 10.1117/12.2290317

Event: SPIE Photonics Europe, 2018, Strasbourg, France

Downloaded From: https://www.spiedigitallibrary.org/conference-proceedings-of-spie on 5/29/2018 Terms of Use: https://www.spiedigitallibrary.org/terms-of-use



 

 

Use of fluorescent optical fibre probe for recording parameters of 
brain metabolism in rat model  

 
Olga Stelmashchuka, b, Evgeniya Seryoginaa, Gennadii Piavchenkoc, d, Alexander Alekseyevc,e, 

Evgeny Zherebtsovf, Andrey Dunaeva,  Ilya Rafailovg, Evgeny Vorobyevb, Alyona Kuznetsovab, 
Elena Kuznetsovab, Edik Rafailovf  

a Research and Development Center of Biomedical Photonics, Orel State University named after I.S. Turgenev, 95 
Komsomolskaya St., Orel, Russia 302026 
b Department of Industrial Chemistry and Biotechnology, Institute of Natural Sciences and Biotechnology, Orel State 
University named after I.S. Turgenev, 95 Komsomolskaya St., Orel, Russia 302026 
c Department of Histology, Cytology and Embryology, Medical Institute, Orel State University named after I.S. 
Turgenev, 95 Komsomolskaya St., Orel, Russia 302026 
d Pharmaceutical Research and Production Enterprise, JSCJ  "Retinoids"  
e Department of Anatomy, Operative Surgery and Emergency Medicine, Medical Institute, Orel State University named 
after I.S. Turgenev, 95 Komsomolskaya St., Orel, Russia 302026 
f Aston Institute of Photonic Technologies, School of Engineering and Applied Science, Aston University, Aston 
Triangle, Birmingham, UK B4 7ET; 
g Aston Medical Technology Ltd., e4f, Faraday Wharf, Innovation Birmingham Campus, Holt Street, Birmingham, UK, 
B7 4BB 

ABSTRACT 
This studiy was carried out on groups of clinically healthy male Wistar rats. Animals received distilled drinking water ad libitum for 1 
month, water containing succinic acid, water containing zinc sulphate and succinate zinc. Using the method of fluorescence 
spectroscopy, the parameters of brain metabolism in vivo in a model of laboratory rats was investigated. Based on data obtained by 
fluorescence spectroscopy, we have registered a change in the degree of cellular respiration in different structures of the cerebral 
cortex with the toxic effect of zinc compounds and succinic acid on the oxygen exchange process. 
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1. INTRODUCTION 
Changes in metabolism in the structures of the brain are noted in many neurodegenerative diseases, generally in old age. 
Neurodegenerative diseases are a group of slowly progressing pathological states of the nervous system. They are 
characterised by the death of nerve cells, which leads to the development of specific neurological symptoms. This can 
occur at different ages but is mainly observed in older people. 
It is a well-known fact that disruption of metabolic processes in brain structures are observed long before clinical 
manifestations. That is why the development of evaluation methods for metabolic disturbances in the brain presents itself 
as a real problem in fundamental medicine. The free form of zinc (Zn2+) in the brain is present in the synaptic vesicles 
on the terminals of the glutamatergic nerves and is synaptically released during the activity of the neurons. Zn2+ is also 
associated with metalloproteins and is intracellularly mobilised under oxidative stress. Zn2+ plays a dynamic role in the 
physiology and the pathophysiology of brain function. 
According to literature1,2, an increase in the concentration of zinc compounds can trigger a pathogenic molecular process 
leading to the development of neurodegenerative diseases of the central nervous system3,4. Also, exceeding the 
concentration of zinc in the body can cause disturbances in immune functions and provoke a shortage of chemical 
compounds, including iron or copper. Excess of zinc compounds for a long period can lead to the emergence of 
degenerative processes in the pancreas, liver5 and organs of the gastrointestinal tract. 
At the same time, antioxidant therapy with succinic acid4 is capable of providing a neuroprotective effect in the 
development of neurodegenerative diseases. Succinic acid is an endogenous intracellular metabolite of the Krebs cycle 
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