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ABSTRACT 

This article presents the results of a study of the effect of cynoroside and thermopsoside on respiration 

and oxidative phosphorylation of mitochondria in vitro. It has been established that cynoroside 

increases mitochondrial respiration, especially during glutamate oxidation, and, on the contrary, 

decreases with succinate. 
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INTRODUCTION 

 

A characteristic feature of flavanoids is the 

ability to block transport systems that carry 

toxic compounds, reducing their negative 

effect on the human body [2, 3, 4]. Another 

feature is their property (in particular, silibinin) 

- to inhibit the synthesis of acetaldehyde, an 

intermediate product of the metabolism of 

ethyl alcohol [1, 5]. A characteristic feature of 

flavanoids is their membrane stabilizing effect 

[4, 6]. Membranes play a leading role in 

biotransformation and neutralization of 

endogenous toxins and xenobiotics, incl. side 

effects of drugs [7]. Flavanoids contribute to 

the stabilization and normalization of 

membrane function by direct biochemical 

interaction with them, and inhibit the activity 

 

Effect Of Cinoroside And Thermopsoside On Respiration 

And Phosphorylation Of Mitochondria 
 

M. M. Mamajanov 
PhD, Associate Professor Of Namangan State University, Uzbekistan 

 

Q. N. Niyozov 
Lecturer Of Namangan State University, Uzbekistan 

 

D. M. Murodullaeva 
Student Of Namangan State University, Uzbekistan 

Journal Website: 

https://theamericanjou

rnals.com/index.php/ta

jas 

Copyright: Original 

content from this work 

may be used under the 

terms of the creative 

commons attributes 

4.0 licence. 

 

https://doi.org/10.37547/tajas/Volume03Issue12-04
https://theamericanjournals.com/index.php/tajas
https://theamericanjournals.com/index.php/tajas
https://theamericanjournals.com/index.php/tajas


The USA Journals Volume 03 Issue 12-2021 23 

 

  
 

The American Journal of Applied sciences 
(ISSN – 2689-0992) 
Published: December 30, 2021 | Pages: 22-28 
Doi: https://doi.org/10.37547/tajas/Volume03Issue12-04 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPACT FACTOR 

2021: 5. 634 

            OCLC - 1121105553 

of phosphodiesterase, which contributes to 

the accumulation of cyclic adenosine 

monophosphate in the cell [1, 8]. 

 

In this regard, within the framework of a 

program for studying the molecular 

mechanisms of action of flavonoids, it seems 

essential to investigate the effect of various 

representatives of these compounds on one of 

the energy supply systems of the cell - the 

system of respiration and phosphorylation of 

mitochondria. 

 

In this work, we present data on some features 

of the energy metabolism of rat liver 

mitochondria in the presence of 

thermopsoside and cynoroside. 

 

METHODS 

 

Mitochondria were isolated from rat liver cells 

as described in [9]. The respiration rate of 

mitochondria was studied under various 

metabolic states: V2 - before the addition of 

ADP, V3 - in the presence of ADP, V4- at rest, 

and Vdnf - uncoupled respiration. The 

indicators were recorded polarographically 

using a rotating platinum electrode. The 

reaction was started by adding a suspension of 

mitochondria to a polarographic cell. The 

composition of the incubation medium: 

sucrose — 0.25M, KH2 PO4 —5 mM, Tris — HCl 

— buffer — 10 mM (pH 7.4). Respiration and 

phosphorylation were analyzed with the 

sequential addition of flavones, 200 mkM ADP, 

2,4-dinitro-phenol (DNP) - 5.105 M. The ADP / O 

ratio and the respiratory control coefficient 

were calculated using the Chance and Williams 

method (DCch-V3: V4) [ 10]. The substrates for 

oxidation were 10 mM succinate and 10 mM 

glutamate. The rate of oxidation of substrates 

at various metabolic states was expressed in 

nanograms oxygen atom / min mg of protein. 

Protein was determined by the method of 

Lowry et al. [11]. 

 

As can be seen from the above data, the 

introduction of cynoroside into the suspension 

of mitochondria (Table 1) leads to an increase 

in the rate of glutamate oxidation in metabolic 

state 2, without significant changes in 

respiration in states 3 and 4. In this case, the 

ADP / O coefficient slightly increases, and the 

DCch value does not changes. Cinoroside 

slightly increases dinitrophenol-stimulated 

oxidation of glutamate. In low doses, this 

flavonoid does not affect the oxidation of 

succinate. However, with an increase in its 

concentration, mitochondrial respiration in 

states 2 and 4 gradually increases and the 

efficiency of oxidative phosphorylation is 

impaired. Therefore, if in the presence of 60 

mkg of cynoroside per mg of protein in V2 and 

V4, the rate increases by 20.7 and 16.0%, 

respectively, then the DCch value and the ADP 

/ O coefficient, on the contrary, decrease by 9.2 

and 10.5 % of the original level. In the presence 

of 70 mkg / mg protein in the V2 and V4 states, 

mitochondrial respiration increases by 26.5 and 

24.4%, and the DCch value and the ADP / O 

coefficient decrease by 14.3 and 20.9%. 
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Table 1. 

Effect of cynoroside on respiration and oxidative phosphorylation of mitochondria (M±m; n= 8-12). 

 

Mkg / 

mg 

protein 

Respiration rate, nanogram oxygen atom / min mg 

protein 

 

DKch 

(V3 :V4) 

 

ADF/О 
V2 V3 V4 Vdnf 

 Glutamate 

0 18,0±1,2 61,4±2,1 13,4± 0,9 63,3±2,7 4,58±0,15 2,78±0,10 

10 19,6±1,4 62,6±2,4 13,3±1,0 65,4±3,1 4,70± 0,16 2,85±0,09 

20 22,3±1,3 61,4±2,5 13,4±1,1 70,5±3,3 4,58±0,15 2,90±0,10 

30 24,8±0,9 60,7±2,6 13,0±1,2 75,0± 2,8 4,67±0,14 2,98±0,11 

40 25,6±1,1 61,0±2,8 13,4±1,1 73,6±3,2 4,55±0,13 2,96±0,12 

50 26,8±1,2 60,5±2,7 13,6±1,3 74,4±3,4 4,49±0,12 2,99±0,11 

 Succinate 

0 48,2±2,4 136,6±3,8 40,6±2,2 180,9±5,0 3,36±0,13 1,82±0,08 

20 46,0±2,6 137,0±4,5 41,0±2,6 183,0±5,2 3,42±0,12 1,88±0,07 

30 50,8±2,7 138,9±4,5 40,7±2,9 186,4±5,1 3,41±0,12 1,82±0,09 

40 52,4±2,8 138,4±4,3 40,8±3,1 184,5±4,8 3,40±0,10 1,80±0,08 

50 55,7±3,1 141,6±4,4 43,2±3,4 190,2±5,2 3,28±0,09 1,72±0,07 

60 58,2±3,3 143,8±4,5 47,1±3,3 194,8±5,5 3,05±0,08 1,63±0,10 

70 61,0±3,0 145,5±4,8 50,5±3,2 198,0±5,4 2,88±0,09 1,44±0,12 
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The introduction of thermopsozide into the 

suspension of mitochondria (Table 2) leads to a 

dose-dependent decrease in the rate of 

glutamate oxidation. In states 3 and 4 at doses 

of 20, 30, 40, and 50 mkg / mg of protein in V3, 

it decreases by 11.8, respectively; 18.1; 21.5 and 

33; 8%, V4 - by 12.7; 19.1; 20.7 and 17.5%,), 

without significant changes in respiration in 

state 2. At the same time, the value of DCch 

does not change, but the ADF / 0 ratio increases 

by 21.1; 21.1; 27.7 and 14.4%. It should be noted 

that in the presence of thermopsoside, a 

decrease in the rate of phosphorylating 

oxidation of glutamate correlates with a 

decrease in dinitrophenol-stimulated 

mitochondrial respiration. Low concentrations 

of thermopsozide do not affect the oxidation 

of succinate. However, with an increase in the 

dose of the drug, the respiratory rate increases 

in state 4 at a dose of 50.60 and 70 mkg / mg of 

protein, it was higher than the initial value, 

respectively, by 20.1; 26.6 and 33.9%. 

 

As a result, oxidative phosphorylation is 

suppressed, the DCch value decreases by 16.9; 

21.8 and 27.3%, and the ADF / O ratio by 9.8; 18.1 

and 33.6%. These changes correlate with the 

concentration of thermopsoside used. Since 

high concentrations of thermopsozide inhibit 

dinitrophenol-stimulated respiration of 

mitochondria, it follows that thermopsozide 

inhibits mitochondrial respiration, especially in 

the NAD-dependent part of the respiratory 

chain. 

 

Table 2. 

Effect of thermopsoside on respiration and oxidative phosphorylation of mitochondria (М±m; n= 

8-12). 

 

Mkg / 

mg 

protein 

 

Respiration rate, nanogram oxygen atom / min mg 

protein 

 

DKCH 

(V3 :V4) 

 

ADF/О 
V2 V3 V4 Vdnf 

 Glutamate 

0 18,0±1,0 61,9±1,6 13,2±1,0 63,0±2,0 4,69±0,15 2,78±0,09 

10 18,4±1,2 60,0±1,5 12,6±1,1 62,3±1,8 4,76±0,13 2,92±0,09 

20 19,3±1,1 54,6±1,4 11,0±0,9 58,6±1,6 4,96±0,14 3,18±0,08 

30 20,6±1,0 50,7±1,3 10,2±0,8 52,0± 1,4 4,97±0,13 3,37±0,07 
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40 21,2±1,0 48,6±1,2 10,0±0,7 48,5±1,3 4,86±0,15 3,55±0,08 

50 20,2±1,1 41,0±1,2 10,4±0,9 43,4±1,5 3,95±0,16 3,18±0,06 

 Succinate 

0 46,5±2,4 138,0±3,8 44,8±2,5 186,8±5,2 3,08±0,09 1,88±0,09 

20 46,5±2,5 138,8±4,1 44,9±2,6 183,2±5,5 3,09±0,10 1,82±0,08 

30 46,7±2,6 139,3±4,0 46,6±2,7 178,6±5,1 2,99±0,12 1,80±0,09 

40 47,2±2,5 140,6±4,4 49,4±3,0 174,4±4,8 2,84±0,11 1,76±0,10 

50 47,3±2,7 138,8±4,2 54,2±2,9 170,6±4,2 2,56±0,10 1,70±0,09 

60 47,4±2,6 136,9±3,9 56,7±2,9 166,3±3,7 2,41±0,10 1,54±0,08 

70 47,5±2,6 134,4±3,1 60,0±2,8 161,5±3,4 2,24±0,09 1,25±0,09 

Analyzing the data obtained, it can be 

concluded that cynoroside increases 

mitochondrial respiration, especially during the 

oxidation of NAD-dependent substrates. In this 

case, the values of oxidative phosphorylation 

of glutamate slightly increase, while succinate, 

on the contrary, decrease. 

 

Thermopsozide inhibits the rate of 

phosphorylating and dinitrophenol-stimulating 

oxidation of glutamate. Low concentrations of 

thermopsozide do not affect the oxidation of 

succinate. However, with an increase in the 

dose of the drug, the respiration rate in state 4 

increases, as a result of which oxidative 

phosphorylation of mitochondria is 

suppressed. High concentrations of 

thermopsozide inhibit dinitrophenol-

stimulated mitochondrial respiration. 

 

 

 

CONCLUSION 

 

The physiological meaning of the inhibition of 

respiration and the preservation of the 

parameters of oxidative phosphorylation by 

flavones can be seen in the fact that, under 

these conditions, in mitochondria, metabolism 

is generally transferred to a more economical 

mode in terms of the expenditure of substrates 

and energy. We have previously shown that 

antihypoxants and antioxidants - benzonal, 

catacin, gutimine, cavergal and serotonin - 

stabilize membranes and suppress 

mitochondrial respiration without uncoupling 

oxidative phosphorylation [12, 16, 18, 19].                                                                                                           

 

REFERENCES 

 

1. Rice-Evans C.A. Parker L. (Eds.) Flavonoids 

in Health and Diseases. Marcel Dekker, 

New York, 1997. 

https://doi.org/10.37547/tajas/Volume03Issue12-04


The USA Journals Volume 03 Issue 12-2021 27 

 

  
 

The American Journal of Applied sciences 
(ISSN – 2689-0992) 
Published: December 30, 2021 | Pages: 22-28 
Doi: https://doi.org/10.37547/tajas/Volume03Issue12-04 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPACT FACTOR 

2021: 5. 634 

            OCLC - 1121105553 

2. Middleton E., Kandaswami C., 

Theoharides T. The effects of plant 

flavonoids on mammalian cells: 

implications for inflammation, heart 

diseases and cancer. Pharmacol. Rev. 

2000. V. 52. P. 673-751. 

3. Blakhei A.S., Shutyy L.P. Phenolic 

compounds of plant origin. Moscow: Mir, 

1997. 

4. Bagchi D., Bagchi M., Stohs I. et al. Cellular 

protection with proanthocyanidins 

derived from grape seeds // Ann. N. Y. 

Acad. Sci. 2002. V. 957. P. 260-270. 

5. Checkman I.S. Flavonoids: clinical and 

pharmacological aspect // Phytotherapy in 

Ukraine. 2000. No. 2. S. 3-5. 

6. Yalkut SI, Tsipriyan VI Preventive nutrition 

in oncology. Moscow: Polygraph Tech 

Service, 2002. 

7. Baraboy V.A. Biological action of plant 

phenolic compounds. Kiev: Nauk. dumka, 

1984. 

8. Chekman I.S., Lipkan G.M. Herbal 

remedies. Kiev: Kolos, ITEM. 1993. 

9. Schneider W.C., Hogeboom G.N. 

Cytochemical studies of mammalian 

tissues the isolation of cell components by 

differential centrifugation. Cancer. Res. 

1951. V. 19. P. 1 - 22. 

10. Chance B., Williams G.R. Respiratory 

enzyme in oxidative phosporylation. 1V. 

Respiratory chain. J. Biol. Chem. 1955. No. 

2. P. 429-444. 

11. Lowry O.H., Rosebrough N.J., Farr A.L., 

Randall R.J. Protein measurement with 

the Folin phenol reagent. J. Biol. Chem. 

1951. V. 193. N. 1. P. 265-274. 

12. Babadzhanova S.Kh., Shirinova I.A., 

Almatov K.T., Akhmerov R.N., Allamuratov 

Sh.I., Azimov D.A. The principles of 

increasing the vitality of the organism with 

hypometabolic agents. Dokl. AN RUz., 

2000, No. 7, p. 58-60. 

13. Babadzhanova S.Kh., Almatov K.T., 

Shirinova I.A., Akhmerov R.N. The 

influence of various metabolites on 

mitochondrial energy links and the vitality 

of the organism. Materials of the 

international scientific-practical 

conference "Ecological foundations of 

studying the problems of the Aral Sea 

region", Nukus, 1999, v.1, p. 86-88. 

14. Babadzhanova S.Kh., Shirinova I.A., 

Almatov K.T., Akhmerov R.N., Zaitova A.Z., 

Ishanova M., Allamuratov Sh.I. Elucidation 

of tolarentogenic activity in different 

groups of hypometabolic agents. 

University Bulletin. Dushanbe, 2000, No. 1, 

p. 63-67. 

15. Asanova K.A. Energy of animals and the 

role of mitochondrial enzyme systems in 

increasing vitality during hypoxia. 

Abstract of the thesis. Cand. dis., 

Tashkent, 2002, 23p. 

16. Asanova K.A., Nurdinov Sh.Sh. 

Mitochondrial mechanism for increasing 

the vitality of the organism and hypoxia. 

Mater. LX international scientific student 

conference. Novosibirsk, 2002, p. 157-159. 

17. Shirinova I.A., Yusupova Sh., 

Igamberdieva F., Klemesheva L.S., 

Almatov K.T. Influence of Central Asian 

cobra venom on the content of 

phospholipids in rat liver and heart 

mitochondria and the protective effect of 

benzonal. Biomedical Chemistry of the 

Russian Academy of Medical Sciences. 

Moscow, 2002, No. 5, p. 44-48. 

18. Mamajanov M. M. et al. Influence of the 

venom of the Central Asian cobra on the 

activity of rotenone sensitive and 

insensitive NAD. H-oxidases of rat liver 

mitochondria and their correction with 

https://doi.org/10.37547/tajas/Volume03Issue12-04


The USA Journals Volume 03 Issue 12-2021 28 

 

  
 

The American Journal of Applied sciences 
(ISSN – 2689-0992) 
Published: December 30, 2021 | Pages: 22-28 
Doi: https://doi.org/10.37547/tajas/Volume03Issue12-04 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPACT FACTOR 

2021: 5. 634 

            OCLC - 1121105553 

flavosan // Theoretical & Applied Science. - 

2020. - No. 2. - S. 624-629. 

19. Mamajanov M. M., Mirzakulov, S. O., 

Almatov, K. T., & Botirov, E. K. (2017). 

Correction of physical-biochemical 

processes in the organism by flavosan. 

European science review, (11-12), 15-23. 

 

 

https://doi.org/10.37547/tajas/Volume03Issue12-04

