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Research (What is 
it about?) 

Thermodynamics of vitamins and hormones 

UNN authors Knyazev A.V., Smirnova N.N., Markin A.V., Knyazeva S.S., Shipilova A.S., 
Gusarova E.V. 

We find (The 
result) 

The coefficients of thermal expansion and thermodynamic functions of 
vitamins and hormones have been determined for the range from T→0 to 
330 K 

Abstract The systematic studies of bioactive compounds thermodynamic properties in a 
broad temperature range give one a possibility to predict its behavior in the real 
biological systems. In this research we have been studied these properties for three 
widely used compounds: 
vitamin B9 (folic acid dihydrate) which is also known as folate (the natural form in 
body), vitamin M, vitamin Bc (or folacin) are essential for numerous bodily 
functions; the human body needs folic acid to synthesizes DNA and methylates 
DNA as well as to act as a cofactor in certain biological reactions; 
methylprednisolone aceponate – glucocorticoid (glucocorticosteroid), which is 
used in medicine to treat diseases caused by an overactive immune system, such as 
allergies, asthma, autoimmune diseases, and sepsis; 
hydrocortisone acetate is a corticosteroid with anti-inflammatory properties; it may 
stimulate superoxide dismutase production as well as release antioxidants; it can be 
anti-allergic, antitoxin, resistance to shock action. 
The thermodynamic functions namely, the heat capacity, enthalpy, entropy and 
Gibbs function have been determined. Enthalpy of combustion was measured. The 
standard molar enthalpy of formation in the crystalline state was derived from the 
combustion experiments. Using a combination of the adiabatic and combustion 
calorimetry results, the thermodynamic functions of formation have been 
calculated. The coefficients of thermal expansion have been determined. 
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4. Life Sciences 

Research (What is 
it about?) 

Electrical regulation of photosynthesis in plants 

UNN authors Sukhov V., Surova L., Sherstneva O., Vodeneev V. 
We find (The 
result) 

The effects of electrical signals on photosynthesis, the mechanisms of the 
effects, and its physiological role in plants were investigated 

Abstract Local irritations of plants induce various photosynthetic responses in intact leaves, 
including fast and long-term inactivation of photosynthesis, and its activation. 
Irritation-induced electrical signals, including action potential, variation potential, 
and system potential, causes the photosynthetic responses in intact leaves. An 
induction of fast inactivation of photosynthesis is associated with Ca2+- and (or) H+-
influxes during electrical signals generation; long-term inactivation of 
photosynthesis might be caused by Ca2+- and (or) H+-influxes, production of 
abscisic and jasmonic acids, and inactivation of phloem H+-sucrose symporters. 
Subsequent development of inactivation of photosynthesis is mainly associated with 
decreased CO2 influx and inactivation of the photosynthetic dark reactions. 
The ultimate effect of electrical signals induced photosynthetic responses in plant 
life is the increased photosynthetic machinery resistance to stressors, including high 
and low temperatures, and enhanced whole-plant resistance to environmental 
factors at least during 1 h after irritation. 
 

 

Representative 
articles  
2016-2017, 
quartiles 

1. Sukhov V., Surova L., Morozova E., Sherstneva O., Vodeneev 
V. Changes in H+-ATP synthase activity, proton 
electrochemical gradient, and pH in pea chloroplast can be 
connected with variation potential. Front. Plant Sci. 7:1092 
(2016). 

2. Sukhov V. Electrical signals as mechanism of photosynthesis 
regulation in plants. Photosyn. Res. 130(1-3), 373-387 (2016). 

3. Surova L., Sherstneva O., Vodeneev V., Katicheva L., Semina 
M., Sukhov V. Variation potential-induced photosynthetic and 
respiratory changes increase ATP content in pea leaves. J. 
Plant Physiol. 202, 57-64 (2016). 

Q1 
 
 
 
 
Q1 
 
Q1 
 

Q-index (Qi) of the result 5-‹‹Q›i›n 

 

In collaboration Russian Acad Sci, Razuvaev Inst Organometall Chem, Ul Tropinina 49, Nizhnii 
Novgorod 603137, Russia 
Nizhny Novgorod State Med Acad, Nizhnii Novgorod, Russia 

 
 
 
 
 
 
 
 
 
 
 

4 



73

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3D thermal expansion diagram 
and fragment of structure of 
vitamin B9. 

Temperature dependence of heat capacity of methylprednisolone aceponate. 

3D thermal expansion diagram of 
hydrocortisone acetate. 
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Abstract Local irritations of plants induce various photosynthetic responses in intact leaves, 
including fast and long-term inactivation of photosynthesis, and its activation. 
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induction of fast inactivation of photosynthesis is associated with Ca2+- and (or) H+-
influxes during electrical signals generation; long-term inactivation of 
photosynthesis might be caused by Ca2+- and (or) H+-influxes, production of 
abscisic and jasmonic acids, and inactivation of phloem H+-sucrose symporters. 
Subsequent development of inactivation of photosynthesis is mainly associated with 
decreased CO2 influx and inactivation of the photosynthetic dark reactions. 
The ultimate effect of electrical signals induced photosynthetic responses in plant 
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