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Abstract  

The regulatory protein SIR7 Homolog 7 is known as sirtuin7 and is one of the seven 

most important sirtuins found in mammals, it is located primarily in the nucleus and 

is released from the nucleus into the nucleoplasm in response to stress. This study 

evaluated the relationship between low levels of sirtuin7 in the blood and 

cardiovascular disease in addition to studying the effect of gender on the level of 

sirtuin7 and the measured biochemical variables. Blood samples were collected from 

45 patients with cardiovascular disease and 45 blood from healthy people as a control 

group. The following Clinical examinations was performed for both cardiovascular 

patients and control group: Sirtuin7 enzyme (SIRT7), tumour necrosis factor alpha 

(TNF-α), lipoxygenase enzyme (LOX), superoxide dismutase (SOD), albumin, 

glutathione peroxidase (GPx), glutathione (GSH) and malondialdehyde (MDA), in 

addition to studying the effect of sex on all of these examinations. Recorded results 

that low levels of the enzyme sirtuin7 in blood serum (2.6885 ± .88859) occurred in 

patients with cardiovascular disease compared to control group (13.5435 ± 2.19009). 

A significant difference was recorded at the probability level (p ≤ 0.01) in the levels 
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Introduction 

The enzyme sirtuin7 is the least studied and well-known of the seven sirtuins found 

in mammals, but some studies have shown that it participates in many cellular 

processes and that its biological function has gradually become clear in health and 

disease. Sirtuin 7 consists of 400 amino acids that act as a class III histone 

deacetylase in humans. It is expressed in various organs and tissues of the body. Its 

highest expression is found in hyperplastic tissues such as the spleen and liver, and 

its lowest expression is found in skeletal muscles, the brain, and the heart [1]. The 

sirtuin7 enzyme is located primarily in the nucleus [2] and is released from the 

nucleus to Nucleoplasm in response to stress [3]. It acts as a dynamic nuclear master 

regulator of mitochondrial function through its ability to deacetylate GABPB1 and 

stimulate the formation of the GABP complex [4]. The GABP complex is a master 

regulator of mitochondrial biogenesis, which is the process of forming new 

mitochondria inside cells, as this complex activates nuclear-encoded genes involved 

in biogenesis. For mitochondria [5]. Cardiovascular disease (CVD) is a group of 

disorders and problems that affect the cardiovascular system and is considered the 

first and main cause of death around the world [6]. Mitochondrial dysfunction 

contributes to cardiovascular diseases [7], as mitochondria are the main sources for 

the production of reactive oxygen species (ROS) in cells [8] Excessive ROS 

promotes increased oxidative stress [9] Oxidative stress occurs when the rate of ROS 

production is higher than the capabilities of antioxidants and is an important risk 

factor for cardiovascular disease [10]. 
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Aim of the Study 

This research aims to conduct a biochemical study of cardiovascular patients and 

study the effect of gender on all measured variables. 

Materials and Working Methods 

The current study was conducted by taking 45 blood samples from cardiovascular 

patients who were diagnosed by specialized doctors and 45 blood samples from 

healthy people as a control group. Both groups were male and female. 

Preparation of Blood Serum 

Blood samples were collected from patients with cardiovascular diseases (10ml), 

then the serum samples were separated and divided into four parts in small dry plastic 

tubes and kept in covered tubes at a temperature of (-20°C) until it is used in 

measuring the specified variables in the research. 

Measurement of Some Biochemical Variables in Blood Serum 

The level of sirtuin7 and TNF-α were assessed by ELISA. This ELISA kit uses the 

Sandwich-ELISA method [11] and [12] respectively. The effectiveness of the 

lipoxygenase enzyme in blood serum was determined based on the method followed 

by the researchers in the research [13]. The level of albumin in blood serum was 

determined using the bromocresol green method, in which ready-made standard 

analysis tools from the French company BIOLABO were used [14]. The activity of 

the superoxide dismutase enzyme was estimated according to a modified method 

((modified nitro tetrazolium photochemical method (NBT))) [15]. Glutathione 

peroxide (GPx) was estimated according to the method used in the research [16]. The 

concentration of glutathione in blood serum was estimated based on a modified 

method based on the use of (Ellman’s Reagent) [17] .  The level of malondialdehyde 
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concentration in blood serum was estimated according to the method used by the 

researcher in the research [18]. 

Statistical Analysis 

The data collected from the study was analysed using a t-test, which is a type of 

statistics used to determine whether there is a significant difference between the 

averages of the two groups. 

Results and Discussion 

The study, as shown in Table (1), included measuring 8 variables in patients with 

cardiovascular disease and comparing them to healthy people. The results showed a 

significant decrease in the level of sirtuin7 concentration at the probability level (p ≤ 

0.01) in the serum of patients with cardiovascular disease compared to its 

concentration level in healthy people. The results also showed a significant increase 

in the level of tumours necrosis factor alpha (TNF-α) concentration and a significant 

increase in the activity of the lipoxygenase enzyme in the serum of patients with 

cardiovascular diseases compared with healthy people at a probability level (p ≤ 

0.01). The results also indicated a significant decrease in the levels of antioxidants 

(albumin, SOD, GPx, GSH) at the probability level (p≤0.01) in both male and female 

patient groups compared to healthy people for both groups. a probability level (p ≤ 

0.01) in the serum of patients with cardiovascular diseases compared to its 

concentration in healthy subjects. 

The results also indicated a significant increase in the level of Malondialdehyde at a 

probability level (p ≤0.01) in the serum of patients with cardiovascular diseases 

compared to its concentration in healthy subjects. 
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Table (1): Levels of biochemical variables measured in the blood serum of people with 

cardiovascular disease compared to the control group. 

 

Biochemical variable 

Patient group ( No.45 ) Control group ( No.45 ) 

Mean  ±  Std .Deviation Mean  ±  Std .Deviation 

Sirtuin7 ( ng / ml) 2.6885 ± .88859 ** 13.5435 ± 2.19009 

Tumor necrosis factor-α( pg / ml) 325.57 ± 46.88302 ** 7.6453 ± 1.43800 

Lipoxygenase ( U / L ) 129.39 ± 69.87575 ** 52.5016 ± 5.19309 

Albumin ( g / dl ) 31.2545 ± 6.94866 ** 54.3705 ± 4.53965 

Superoxide dismutase ( U / L ) 2.3567 ± .64348 ** 4.0283 ± 1.00445 

Glutathione peroxidase ( U / L  ) 73.1519 ± 12.89980 ** 122.15 ± 21.27557 

Glutathione ( µmol / L ) 10.1639 ± 1.93200 ** 0.5360 ± 7.37368 

Malondialdehyde ( µmol / L ) 2.5445 ± .63196 ** .1739 ± .13924 

**It means that there is a significant difference at the probability level (p ≤ 0.01). 

Effect of Sex 

The impact of sex on all the biochemical variables measured was studied in both the 

patient group and the control group, as well as the effect of sex on the group of 

cardiovascular patients and the control group. The results shown in Tables (2) and 

(3) indicate a significant decrease in the probability level (p≤0.01) in the 

concentration level of sirtuin7 in the blood serum of both male and female patient 

groups compared to their respective control groups. 

Moreover, the results in Table (4) indicate that the level of sirtuin7 in female patients 

with cardiovascular disease was lower than that in males with the same condition. 

Additionally, the results pointed to the role of sex in cardiovascular disease, as lower 

levels of sirtuin7 were observed in both the patient and control groups of females 

compared to their male counterparts. Previous studies have suggested that this 

decrease may be due to fluctuations in estrogen and progesterone hormone levels in 

females. where Estrogen and progesterone possess antioxidant properties and can 

protect cells from oxidative damage [19]. SIRT7 is involved in regulating pathways 

responding to oxidative stress by deacetylating key genes involved in DNA repair 

and antioxidant defense. Therefore, a decrease in estrogen and progesterone hormone 
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levels may weaken cellular antioxidants, leading to increased oxidative stress 

[20]and this reduced regulation of SIRT7 expression in females patients with 

cardiovascular diseases more form than in males. 

As indicated by the results in the tables, there was a significant increase in the level 

of tumour necrosis factor-alpha (TNF-α) concentration at the probability level 

(p≤0.01) in both male and female patient serum groups compared to the control group 

for both sexes. In females, the level in both patient and control groups was higher 

than in males. According to a previous study, this increase is attributed to the 

influence of hormonal fluctuations associated with the menstrual cycle, pregnancy, 

and menopause on immune responses and the production of inflammatory cytokines. 

It has been established that estragon and progesterone, in particular, modulate the 

immune system and may contribute to the elevation of TNF-alpha levels in females 

during these stages [21] . The results indicated a significant elevation in the level of 

lipoxygenase concentration at the probability level (p≤0.01) in both male and female 

patient groups compared to the control group of both sexes. It was noted that its level 

in the patient and control groups for females was higher than its level in the patient 

and control groups for males. This elevation is also attributed to hormonal 

fluctuations, especially estrogen and progesterone, which can influence the 

expression of enzymes involved in lipid metabolism, including LOX. Estrogen has 

been shown to regulate LOX expression in certain tissues, thus differences in 

hormone levels across the menstrual cycle, pregnancy, and menopause may 

contribute to differences in LOX levels between females and males [22] . Given that 

LOX enzymes participate in inflammation and immune responses, and because 

females generally exhibit stronger immune responses compared to males, partly due 

to differences in levels of sex hormones, higher levels of immune activity in females 

may lead to increased production of LOX enzymes [23]. 
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The results in Tables (2) and (3) also indicated a significant decrease in the levels of 

antioxidants (albumin, SOD, GPx, and GSH) at the probability level (p≤0.01) in both 

male and female patient groups compared to their respective control groups. This 

decrease is attributed to oxidative stress, which occurs due to an imbalance between 

the production of reactive oxygen species (ROS) and the body's antioxidant defences. 

where Oxidative stress can lead to the depletion of antioxidant enzymes, and ROS 

can directly damage these enzymes, thereby reducing their activity and levels [24]. 

Aging is also associated with a decrease in the activity of antioxidant enzymes, due 

to decreased synthesis or increased oxidation with advancing age [25]. It was 

observed that the concentrations of antioxidant enzymes (GPx, SOD) in the patient 

and control groups for females were lower than their concentrations in the patient 

and control groups for males. This decrease in females is attributed to the change in 

estrogen hormone levels in females at different life stages, as estrogen hormone has 

been shown to enhance the activity of antioxidant enzymes such as superoxide 

dismutase (SOD) and glutathione peroxidase (GPx) through various mechanisms. 

Therefore, a decrease in estrogen levels with age will result in a decrease in the 

activity of antioxidant enzymes [26]. While levels of (albumin and GSH) were lower 

in males compared to females, and this decrease is attributed to oxidative stress, 

which causes a reduction in antioxidant levels versus an increase in inflammation. A 

previous study revealed that males generally experience more oxidative stress than 

females, a phenomenon observed in both mice and humans. Additionally, gender 

differences exist in the production of reactive oxygen species; according to previous 

study also, females have a larger antioxidant system compared to males. Thus, 

women possess an antioxidant advantage linked to estragon, albeit diminishing with 

age [27]. 

The results indicated also to a significant increase in the level of malondialdehyde 

concentration at the probability level (p≤0.01) in the serum of male and female 
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patients compared to the control group for both genders. It was observed that the 

level in the patient and control groups for males was higher than that in the patient 

and control groups for females. This increase is attributed to oxidative stress, 

increased free radicals, and lipid peroxidation process [28] and [29] respectively. 

Table (2): Levels of biochemical variables measured in the blood serum of males with 

cardiovascular disease compared with healthy males. 

 

Biochemical variable 

Patient group ( Males ) 

( No:23 ) 

Control group ( Males ) 

( No:23 ) 

Mean   ± Std.Deviation Mean ± Std.Deviation 

Sirtuin7 ( ng / ml) 3.5251 ± .22337 ** 15.5831 ± .61300 

Tumor necrosis factor-α( pg / ml) 280.57 ±  4.10597 ** 6.5139 ± .97507 

Lipoxygenase ( U / L ) 61.8824 ±  3.33660 ** 47.6765 ± 1.69422 

Albumin ( g / dl ) 31.2207 ± 8.08689 ** 52.7496 ± 4.24549 

Superoxide dismutase ( U / L )               2.8842 ± .34340 ** 4.9455 ± .36833 

Glutathione peroxidase (U / L)               85.1312 ± 3.68762 ** 140.81 ± 3.30872 

Glutathione ( µmol / L ) 9.5181 ± 1.47871 ** 42.9222 ± 4.98800 

Malondialdehyde ( µmol / L ) 2.6243 ± .59136 ** .1754 ± .10747 

**It means that there is a significant difference at the probability level (p ≤ 0.01) . 

N.S It means there is no significant difference.  

Table (3): Levels of biochemical variables measured in the blood serum of females with 

cardiovascular disease compared with healthy females. 

Biochemical variable Patient group ( No:22 ) 

( Females ) 

Control group ( No:22 ) 

( Females ) 

Mean ± Std.Deviation Mean ± Std.Deviation 

Sirtuin7 ( ng / ml) 1.8139 ± .18499 ** 11.4113 ± .58062 

Tumor necrosis factor-α( pg / ml) 372.60 ± 7.25328 ** 8.8281 ± .68480 

Lipoxygenase ( U / L ) 199.96 ± 3.23098 ** 57.5461 ± 1.15733 

Albumin ( g / dl ) 31.2897 ± 5.71416 ** 56.0652 ± 4.29078 

Superoxide dismutase ( U / L ) 1.8052 ±  .34731 ** 3.0693 ± .29482 

Glutathione peroxidase ( U / L  ) 60.6281 ± 3.59557 ** 102.65 ± 12.54344 

Glutathione ( µmol / L ) 10.8391 ± 2.14375 ** 38.0413 ± 8.66600 

Malondialdehyde ( µmol / L ) 2.4610 ± .67540 ** .1724 ± .16887 

**It means that there is a significant difference at the probability level (p ≤ 0.01). 
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   N.S It means there is no significant difference. 
 

Table (4): Levels of biochemical variables measured in the serum of females with cardiovascular 

disease compared with males with cardiovascular disease. 

Biochemical variable Patient group ( No: 23 ) 

( Males ) 

Patient group ( No:22 ) 

( Females ) 

Mean ± Std.Deviation Mean ± Std.Deviation 

Sirtuin7 ( ng / ml) 3.5251 ± .22337 ** 1.8139 ± .18499 

Tumor necrosis factor-α( pg / ml) 280.57 ± 4.10597 ** 372.60 ± 7.25328 

Lipoxygenase ( U / L ) 61.8824 ± 3.33660 ** 199.96 ± 3.23098 

Albumin ( g / dl ) 31.2207 ± 8.08689 N.S 31.2897  ± 5.71416 

Superoxide dismutase ( U / L ) 2.8842 ± .34340 ** 1.8052 ± .34731 

Glutathione peroxidase ( U / L  ) 85.1312 ± 3.68762 ** 60.6281 ±  3.59557 

Glutathione ( µmol / L ) 9.5181 ± 1.47871 ** 10.8391 ± 2.14375 

Malondialdehyde ( µmol / L ) 2.6243 ± .59136 N.S 2.4610 ± .67540 

**It means that there is a significant difference at the probability level (p ≤ 0.01) . 

N.S It means there is no significant difference . 

Conclusion 

There was a significant decrease in the level of the concentration of the enzyme 

sirtuin7 in patients with cardiovascular disease compared to control, while there was 

a significant increase in the level of tumour necrosis factor-alpha, the enzyme 

lipoxygenase, and malondialdehyde in patients with cardiovascular disease 

compared to control, while there was a significant decrease in the level of 

concentrations of Antioxidants (SOD, GPx, GSH) in cardiovascular patients 

compared to control group , but there was no significant difference in albumin levels 

. But with regard to the effect on sex , there were clear results that showed a 

significant effect on the levels of each of the clinical examinations that was 

conducted , as it was recorded that the level of sirtuin7 decreased significantly with 

the rates of cardiovascular disease in females compared to male patients, while it was 

found that the concentrations of each of the factors Alpha-necrosis and the 
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lipoxygenase enzyme were higher in female cardiovascular patients compared to 

male patients. As for the  antioxidant enzymes (SOD, GPx), a significant decrease 

was recorded in female cardiovascular patients compared to male patients, while 

there was a significant decrease in the antioxidants albumin and glutathione in female 

patients. Patients compared to cardiovascular diseases for males compared to female 

patients. Finally, there was a significant increase in malondialdehyde in 

cardiovascular patients compared to female patients. 

References 

1. Wu, D., Li, Y., Zhu, K. S., Wang, H., & Zhu, W. G. (2018). Advances in cellular 

characterization of the sirtuin isoform, SIRT7. Frontiers in endocrinology, 9, 420642. 

2. Michishita, E., Park, J. Y., Burneskis, J. M., Barrett, J. C., & Horikawa, I. (2005). 

Evolutionarily conserved and nonconserved cellular localizations and functions of human SIRT 

proteins. Molecular biology of the cell, 16(10), 4623-4635.  

3. Chen, S., Seiler, J., Santiago-Reichelt, M., Felbel, K., Grummt, I., & Voit, R. (2013). 

Repression of RNA polymerase I upon stress is caused by inhibition of RNA-dependent 

deacetylation of PAF53 by SIRT7. Molecular cell, 52(3), 303-313. 

4. Ryu, D., Jo, Y. S., Sasso, G. L., Stein, S., Zhang, H., Perino, A., ... & Auwerx, J. (2014). A 

SIRT7-dependent acetylation switch of GABPβ1 controls mitochondrial function. Cell 

metabolism, 20(5), 856-869. 

5. Yang, Z. F., Drumea, K., Mott, S., Wang, J., & Rosmarin, A. G. (2014). GABP transcription 

factor (nuclear respiratory factor 2) is required for mitochondrial biogenesis. Molecular and 

cellular biology, 34(17), 3194-3201. 

6. Gaidai, O., Cao, Y., & Loginov, S. (2023). Global cardiovascular diseases death rate prediction. 

Current Problems in Cardiology, 48(5), 101622. 

7. Stamerra, C. A., Di Giosia, P., Giorgini, P., Ferri, C., Sukhorukov, V. N., & Sahebkar, A. 

(2022). Mitochondrial dysfunction and cardiovascular disease: pathophysiology and emerging 

therapies. Oxidative Medicine and Cellular Longevity, 2022. 

8. Murphy, M. P. (2009). How mitochondria produce reactive oxygen species. Biochemical 

journal, 417(1), 1-13. 

https://doi.org/10.59992/IJSR.2024.v3n5p11


 

326 
 

International Journal for Scientific Research, London Vol (3), No (5), 2024    
https://doi.org/10.59992/IJSR.2024.v3n5p11     E-ISSN 2755-3418 
 

9. Nita, M., & Grzybowski, A. (2016). The role of the reactive oxygen species and oxidative stress 

in the pathomechanism of the age-related ocular diseases and other pathologies of the anterior 

and posterior eye segments in adults. Oxidative medicine and cellular longevity, 2016. 

10. Dubois-Deruy, E., Peugnet, V., Turkieh, A., & Pinet, F. (2020). Oxidative stress in 

cardiovascular diseases. Antioxidants, 9(9), 864. 

11. Kohl, T. O., & Ascoli, C. A. (2017). Immunometric double-antibody sandwich enzyme-linked 

immunosorbent assay. Cold Spring Harbor Protocols, 2017(6), pdb-prot093724. 

12. ELISA, A. H. T. Α. Human TNF-α ELISA Kit. 

13. Shastry, B.S.; Rao, M.A.R. (1975). Studies on lipoxygenase from rice bran. Cereal Chemistry. 

52(5):597-603. 

14. Hill, P. G. (1985). The measurement of albumin in serum and plasma. Annals of clinical 

biochemistry, 22(6), 565-578. 

15. Gordon, A. M., Rowan, R. M., Brown, T., & Carson, H. G. (1973). Routine application of the 

nitroblue tetrazolium test in the clinical laboratory. Journal of Clinical Pathology, 26(1), 52-

56. 

16. Rotruck, J. T., Pope, A. L., Ganther, H. E., Swanson, A. B., Hafeman, D. G., & Hoekstra, W. 

(1973). Selenium: biochemical role as a component of glutathione peroxidase. Science, 

179(4073), 588- 590.  

17. Sedlak, J., & Lindsay, R. H. (1968). Estimation of total, protein-bound, and nonprotein 

sulfhydryl groups in tissue with Ellman's reagent. Analytical biochemistry, 25, 192-205. 

18. Muslih, R., Al-Nimer, O., & Al-Zamely, M. (2002). The level of Malondialdehyde after 

activation with H2O2 and CuSO4) and inhibited by Desferoxamine and Molsidomine in the 

serum of patients with acute myocardial infection. J. chem, 5, 148. 

19. Stepniak, J., & Karbownik-Lewinska, M. (2016). 17 β-estradiol prevents experimentally-

induced oxidative damage to membrane lipids and nuclear DNA in porcine ovary. Systems 

biology in reproductive medicine, 62(1), 17-21. 

20. Doshi, S. B., & Agarwal, A. (2013). The role of oxidative stress in menopause. Journal of mid-

life health, 4(3), 140-146. 

21. Dantas, A. P. V., & Sandberg, K. (2005). Estrogen regulation of tumor necrosis factor-α: a 

missing link between menopause and cardiovascular risk in women?. Hypertension, 46(1), 21-

22. 

https://doi.org/10.59992/IJSR.2024.v3n5p11


 

327 
 

International Journal for Scientific Research, London Vol (3), No (5), 2024    
https://doi.org/10.59992/IJSR.2024.v3n5p11     E-ISSN 2755-3418 
 

22. Guivernau, M., Terragno, A., Dunn, M. W., & Terragno, N. A. (1982). Estrogens induce 

lipoxygenase derivative formation in rabbit lens. Investigative Ophthalmology & Visual 

Science, 23(2), 214-217. 

23. Klein, S. L., & Flanagan, K. L. (2016). Sex differences in immune responses. Nature Reviews 

Immunology, 16(10), 626-638. 

24. Sharifi-Rad, M., Anil Kumar, N. V., Zucca, P., Varoni, E. M., Dini, L., Panzarini, E., ... & 

Sharifi-Rad, J. (2020). Lifestyle, oxidative stress, and antioxidants: back and forth in the 

pathophysiology of chronic diseases. Frontiers in physiology, 11, 694. 

25. Tan, B. L., Norhaizan, M. E., Liew, W. P. P., & Sulaiman Rahman, H. (2018). Antioxidant and 

oxidative stress: a mutual interplay in age-related diseases. Frontiers in pharmacology, 9, 

402374. 

26. Borrás, C., Ferrando, M., Inglés, M., Gambini, J., Lopez-Grueso, R., Edo, R., ... & Viña, J. 

(2021). Estrogen replacement therapy induces antioxidant and longevity-related genes in 

women after medically induced menopause. Oxidative medicine and cellular longevity, 2021. 

27. de Toda, I. M., González-Sánchez, M., Díaz-Del Cerro, E., Valera, G., Carracedo, J., & Guerra-

Pérez, N. (2023). Sex differences in markers of oxidation and inflammation. Implications for 

ageing. Mechanisms of ageing and development, 211, 111797. 

28. Kong, A. S. Y., Lai, K. S., Hee, C. W., Loh, J. Y., Lim, S. H. E., & Sathiya, M. (2022). 

Oxidative stress parameters as biomarkers of cardiovascular disease towards the development 

and progression. Antioxidants, 11(6), 1175. 

29. Toto, A., Wild, P., Graille, M., Turcu, V., Crézé, C., Hemmendinger, M., ... & Hopf, N. B. 

(2022). Urinary malondialdehyde (MDA) concentrations in the general population—a 

systematic literature review and meta-analysis. Toxics, 10(4), 160. 

 

https://doi.org/10.59992/IJSR.2024.v3n5p11

