
 

7 

© 2025 The Author(s). Published by College of Education for Pure Science (Ibn Al-Haitham), 

University of Baghdad. This is an open-access article distributed under the terms of the Creative Commons 

Attribution 4.0 International License 

 
Evolution of Some Inflammatory Parameters and Tumor Necrosis Factor 

Alpha in Iraqi Postmenopausal Women with Hypertension 

 

Abeer M. Jassim
1*

 and Zainab K. Hussain
2

 
 
  

1,2
Department of Biology, College of Science, University of Baghdad, Baghdad, Iraq     

                
     

Received: 24 May 2023                      Accepted: 14 August 2023                 Published: 20 July 2025 

doi.org/10.30526/38.3.3527 

 

 Abstract                                      

Hypertension is a global health concern, with women experiencing lower blood pressure 

during their reproductive cycle and postmenopausal women being more sensitive to it. 

Postmenopausal women's higher body mass increases the risk of hypertension, coronary 

artery disease, and death. Venous blood was taken from women of experimental groups by 

syringes into GEL tubes. Blood serum was obtained after allowing the blood to clot in the 

tube without anticoagulant for 10-20 min at room temperature. To calculate (TNF-alpha, 

CRP) for all samples, serum separation was done by centrifuge machine at 3000rpm for five 

minutes. C-reactive protein (CRP) kit and (TNF-alpha) kit by using the ELISA technique 

according to the manufacturer's instructions of MyBio Source USA kit. The results showed 

that there was no significant variation in age (T-test) value (2.348) in postmenopausal women 

in the mean of patients (59.45±0.68) years, while healthy women were (57.50±0.97). There 

were significant changes in body mass index (BMI) in postmenopausal women (p≤0.01) that 

were found between the mean of patients (28.19±0.59) and the control group (25.65±0.19). 

Also, there were significant changes (p≤0.01) in the mean values of blood pressure diastole 

(8.76±0.06) and systole (16.00±0.15) in postmenopausal women compared with the control 

group with mean values (7.73±0.12) and (11.60±0.14), sequentially. Significant difference 

(p≤0.01) in mean value of HB patient women (12.89±0.16) as compared with healthy women 

(12.32±0.24). No significant changes in mean value of platelets (253.90±970) and WBCs 

(7.97±0.39) in patient postmenopausal women with control group (251±12.34) and 

(7.87±0.32), respectively. Significant change (p≤0.01) in mean value of TNF-alpha patient 

women (146.79±4.45) as compared with control (66.13±1.32). CRP show a significant 

difference (p≤0.01) in mean value, with patients being women (2.37±0.10) while the control 

group was (0.813±0.04). There was no significant change in the ESR mean of patients who 

were women (34.31±3.02) and the control group (31.40±3.02). 

Keywords: Hypertension, TNF-alpha, Postmenopausal, CRP. 

 

1. Introduction                                                                                                                       

Hypertension is one of the main reasons for malaise and death all around the world. It is 

known that women in their reproductive cycle have a bit lower blood pressure than men of 

the same age. While postmenopausal women with hypertension are more sensitive to 
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evolving hypertension with minor responses to therapies in contrast to men of similar age (1). 

Particularly, blood pressure paths can differ by age and may be linked to other levels of 

cardiovascular disease (2, 3). Factors involved in elevating hypertension included age, 

gender, smoking, BMI, diets, and family history (4-6). Women during post menopause have a 

higher body mass than premenopausal women. Being overweight in postmenopausal women 

led to raising the probability of hypertension, coronary artery disease, and death (7). 

Just as in several data that reveal C-reactive protein (CRP) is related to CVD, diabetes, 

metabolic syndrome, and dyslipidemia, it may be used as an indicator for long-term 

monitoring or early screening that is important background for patients diagnosis (8-10). C-

reactive protein is considered a prophesy of opportunity for cardiac disorders, peripheral 

vascular disease, and stroke. It could be used as an indicator for future risk in patients with 

steady or changeable myocardial infarction (11). Tumor necrosis factor-alpha (TNF-alpha) is 

formed by mononuclear phagocytic cells as incitation for inflammation (12). Additionally, 

TNF-alpha is considered a strong promoter for pro-inflammatory cytokines and chemokines 

(13). 

Also, inflammation has been recognized to have an essential role in the pathogenesis 

processes of hypertension (14). The reason for this paper is to investigate the alternation in 

some inflammatory parameters and TNF-alpha in both healthy and patient women with 

hypertension. 

 

2. Material and Methods                                                                                  

2.1. Experimental Design 

Ninety postmenopausal women aged between 53 and 70 years at Baghdad Teaching Hospital, 

laboratories were chosen for our trials, which were divided into two studied groups: one had 

sixty women with hypertension, in addition to thirty healthy women. 

2.2. Collection of Blood Trials 

Venous blood was taken from women of experimental groups by syringes into GEL tubes. 

Blood serum was obtained after allowing the blood to clot in the tube without anticoagulant 

for 10-20 min at room temperature. To calculate (TNF-alpha, CRP) for all samples, serum 

separation was done by centrifuge machine at 3000 rpm for five minutes.  

2.3. Hematological test 

(CBC, ESR) venous blood was collected in to EDTA tube with anticoagulant. For complete 

blood count CBC putting the tube on roll mixer for 2 minutes then the results will appear on 

screen of Hematology Analyzer, while erythrocyte sedimentation rate ( ESR) blood drained 

into ESR tube and hold it to ESR detector the ratio of  RBCs falling out of plasma after one 

hour, then  read the result in millimeter per hour ( mm/h). 

2.4. Biochemical Test 

C-reactive protein (CRP) kit and (TNF-alpha) kit by using the (ELISA technique, according 

to the manufacturer's instructions of My Bio Source USA kit.  

2.5. Statistical Analysis 

The Statistical Analysis System—SAS (2018) program was used to detect the effect of 

different groups (patients and control) in study parameters. A t-test was used to significantly 

compare between means. 

 

3. Results  

Results of the study showed that there was no significant variation in age (T-test) value 

(2.348) in postmenopausal women in the mean of patients (59.45±0.68) years, while healthy 
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women were (57.50±0.97). There were significant changes in body mass index (BMI) in 

postmenopausal women (p≤0.01) that were found between the mean of patients (28.19±0.59) 

and the control group (25.65±0.19). 

Also, there were significant changes (p≤0.01) in the mean values of blood pressure diastole 

(8.76±0.06) and systole (16.00±0.15) in postmenopausal women compared with the control 

group with mean values (7.73±0.12) and (11.60±0.14), sequentially. Significant difference 

(p≤ 0.01) in mean value of HB patient women (12.89 ± 0.16) as compared with healthy 

women (12.32±0.24). No significant changes in mean value of platelets (253.90±970) and 

WBCs (7.97±0.39) in patient postmenopausal women with control group value (251±12.34) 

and (7.87±0.32), respectively. Significant change (p≤0.01) in mean value of TNF-alpha 

patient women (146.79±4.45) as compared with control (66.13 ± 1.32). 

C-reactive protein CRP results showed a significant difference (p ≤ 0.01) in mean value, with 

patients being women (2.37±0.10) while the control group was (0.813±0.04). There was no 

significant change in the ESR mean of patients who were women (34.31 ± 3.02) and the 

control group (31.40 ± 3.02), as shown in Tables (1) and (2), as well as Figure (1). 

 

Table 1. Level of HB, Plat and WBCs in studied groups. 

Mean with different letters in the same row differs significantly, **(P≤0.01) 

 

Table 2. Level of inflammatory parameters in studied groups. 

T- test Control Patients Parameters 

12.675** 66.13±1.32b 146.79±4.45a 
TNF-alpha (µg/ml) 

 

0.299** 0.813±0.04a 2.37±0.10c CRP(mg/l) 

9.675NS 31.40±3.02 34.31±3.02 ESR(mm/h) 

Mean with different letters in the same row differs significantly, **(P≤0.01). 

 

 
Figure1. Levels of inflammatory parameters in postmenopausal women with hypertension and control group. 
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4. Discussion 

Females were selected for this study because data show that women have an increasing 

rate of hypertension more than men (15, 16). Older women have elevated levels of 

hypertension more than younger ones (17, 18). Hypertension has the highest rate in women 

aged sixty years (19). 

Postmenopausal women with obesity resulted in elevated hypertension and other diseases like 

coronary artery disease and death (7). It has been noted that obesity in women is considered a 

mark for hypertension (20). Positive relation between BMI and body fat in postmenopausal 

women (21). Postmenopausal women have more chance of obesity, high blood pressure, and 

other metabolic syndromes (22). High BMI is considered a sign for coronary heart disease 

(23). Also, inflammatory parameters can be indicators for cardiovascular diseases (CVD) in 

postmenopausal women (24). 

C-reactive protein CRP elevated levels in Iraqi postmenopausal women (25). The CRP with 

CVD count as a sign for postmenopausal women (26). Also, raising CRP in blood serum is 

considered a very significant mark for cardiovascular diseases (CVD). There are many 

factors that lead to elevated CRP levels, including smoking, hypertension, and diabetes 

(27).While, tumor necrosis factor alpha plays a critical role in regulating cytokine networks 

(28). Lately evidence clearly suggested that TNF-alpha has a main role in inflammatory 

mediators that may develop health problems, including CVD and insulin resistance (29). 

Additionally, the erythrocyte sedimentation rate (ESR) ratio shows elevation in 

postmenopausal women that can change due to the physiology of the body and aging (30). 

 

5. Conclusion  
     Tumor necrosis factor-alpha changes in postmenopausal women, with levels of patient 

women raising, while there were reduced levels in the control group. Inflammatory 

parameters (ESR, CRP) both of them increasing levels in postmenopausal women with 

hypertension, and healthy groups have decreased levels. 

 

Acknowledgment                                                                                                                            

     Sending all the respect and appreciation to Baghdad Teaching Hospital and laboratory 

staff for supporting and helping to complete this work successfully. 

 

Conflict of Interest 

     The authors declare that there are no conflicts of interest regarding the publication of this 

paper. 

 

Funding 

     The authors received no financial support for the research, authorship, or publication of 

this article. 

 

 Ethical Clearance  

     The study approved by Ethics Committees that referenced by the number 

CSEC/0922/0106 in 28 /9/ 2022 Department of Biology /College of Science/ University of 

Baghdad. 

 

 

  



IHJPAS. 2025, 38(3) 
 

00 
 

References  

1. Umemura S, Arima H, Arima S, Asayama K, Dohi Y, Hirooka Y. The Japanese Society of 

Hypertension guidelines for the management of hypertension (JSH 2019). Hyperten Res. 

2019;42(9):1235-1248. https://doi.org/10.1038/s41440-019-0284-9. 

2. Aggarwal R, Yeh RW, Maddox KEJ, Wadhera RK. Cardiovascular risk factor prevalence, 

treatment, and control in US adults aged 20 to 44 years, 2009 to March 2020. JAMA. 

2023;329(11):899-909. https://doi.org/10.1001/jama.2023.2307. 

3. Suvila K, Langen V, Cheng S, Niiranen TJ. Age of hypertension onset: overview of research and 

how to apply in practice. Curr Hyperten Rep. 2020;22:1-8. https://doi.org/10.1007/s11906-020-

01071-z. 

4. Górecka D, Wawrzyniak A, Jędrusek-Golińska A, Dziedzic K, Hamułka J, Kowalczewski PŁ. 

Lycopene in tomatoes and tomato products. Open Chem. 2020;18(1):752-756. 

https://doi.org/10.1515/chem-2020-0050. 

5. Cameron NA, Petito LC, McCabe M, Allen NB, O’Brien MJ, Carnethon MR. Quantifying the 

sex-race/ethnicity-specific burden of obesity on incident diabetes mellitus in the United States, 

2001 to 2016: MESA and NHANES. J Am Heart Assoc. 2021;10(4):e018799. 

https://doi.org/10.1161/JAHA.120.018799. 

6. Jayedi A, Soltani S, Motlagh SZ-t, Emadi A, Shahinfar H, Moosavi H. Anthropometric and 

adiposity indicators and risk of type 2 diabetes: systematic review and dose-response meta-analysis 

of cohort studies. BMJ. 2022;376:e067516. https://doi.org/10.1136/bmj-2021-067516. 

7. Comparetto C, Borruto F. Treatments and management of menopausal symptoms: current status 

and future challenges. OBM Geriatr. 2023;1-47. http://dx.doi.org/10.21926/obm.geriatr.2303248. 

8. Lopes LC, Santos A, Bueno PR. An outlook on electrochemical approaches for molecular 

diagnostics assays and discussions on the limitations of miniaturized technologies for point-of-care 

devices. Sens Actuat Rep. 2022;4:100087. https://doi.org/10.1016/j.snr.2022.100087. 

9. Shin SH, Lee YJ, Lee YA, Kim JH, Lee SY, Shin CH. High-sensitivity C-reactive protein is 

associated with prediabetes and adiposity in Korean youth. Metab Syndrome Relat Disord. 

2020;18(1):47-55. https://doi.org/10.1089/met.2019.0076. 

10. Mouliou DS. C-reactive protein: pathophysiology, diagnosis, false test results and a novel 

diagnostic algorithm for clinicians. Diseases. 2023;11(4):132. 

https://doi.org/10.3390/diseases11040132. 

11. Jomova K, Raptova R, Alomar SY, Alwasel SH, Nepovimova E, Kuca K. Reactive oxygen 

species, toxicity, oxidative stress, and antioxidants: chronic diseases and aging. Arch Toxicol. 

2023;97(10):2499-2574. https://doi.org/10.1007/s00204-023-03562-9. 

12. Torres Crigna A, Link B, Samec M, Giordano FA, Kubatka P, Golubnitschaja O. Endothelin-1 

axes in the framework of predictive, preventive and personalised (3P) medicine. EPMA J. 

2021;12:265-305. https://doi.org/10.1007/s13167-021-00248-z. 

13. Li S, Zhang H, Zhu M, Kuang Z, Li X, Xu F. Electrochemical biosensors for whole blood 

analysis: recent progress, challenges, and future perspectives. Chem Rev. 

2023;123(12):7953-8039. https://doi.org/10.1021/acs.chemrev.1c00759. 

14. Caillon A, Paradis P, Schiffrin EL. Role of immune cells in hypertension. Br J Pharmacol. 

2019;176(12):1818-1828. https://doi.org/10.1111/bph.14427. 

15. Santosa A, Zhang Y, Weinehall L, Zhao G, Wang N, Zhao Q. Gender differences and determinants 

of prevalence, awareness, treatment and control of hypertension among adults in China and 

Sweden. BMC Public Health. 2020;20:1-13. https://doi.org/10.1186/s12889-020-09862-4. 

16. Dorgbetor CI, Dickson KS, Kwabena Ameyaw E, Setorwu Adde K. Prevalence and associated 

factors of hypertension among women in Southern Ghana: evidence from 2014 GDHS. Int J 

Hyperten. 2022;2022:9700160. https://doi.org/10.1155/2022/9700160. 

17. Tiruneh SA, Bukayaw YA, Yigizaw ST, Angaw DA. Prevalence of hypertension and its 

determinants in Ethiopia: a systematic review and meta-analysis. PLoS One. 

2020;15(12):e0244642. https://doi.org/10.1371/journal.pone.0244642. 

https://doi.org/10.1038/s41440-019-0284-9
https://doi.org/10.1001/jama.2023.2307
https://doi.org/10.1007/s11906-020-01071-z
https://doi.org/10.1007/s11906-020-01071-z
https://doi.org/10.1515/chem-2020-0050
https://doi.org/10.1161/JAHA.120.018799
https://doi.org/10.1136/bmj-2021-067516
http://dx.doi.org/10.21926/obm.geriatr.2303248
https://doi.org/10.1016/j.snr.2022.100087
https://doi.org/10.1089/met.2019.0076
https://doi.org/10.3390/diseases11040132
https://doi.org/10.1007/s00204-023-03562-9
https://doi.org/10.1007/s13167-021-00248-z
https://doi.org/10.1021/acs.chemrev.1c00759
https://doi.org/10.1111/bph.14427
https://doi.org/10.1186/s12889-020-09862-4
https://doi.org/10.1155/2022/9700160
https://doi.org/10.1371/journal.pone.0244642


IHJPAS. 2025, 38(3) 
 

01 
 

18. Sanuade OA, Boatemaa S, Kushitor MK. Hypertension prevalence, awareness, treatment and 

control in Ghanaian population: evidence from the Ghana demographic and health survey. PLoS 

One. 2018;13(11):e0205985. https://doi.org/10.1371/journal.pone.0205985. 

19. Zhou B, Perel P, Mensah GA, Ezzati M. Global epidemiology, health burden and effective 

interventions for elevated blood pressure and hypertension. Nat Rev Cardiol. 

2021;18(11):785-802. https://doi.org/10.1038/s41569-021-00559-8. 

20. Azeez IA, Dairo MD, Akinyemi JO, Idowu OP. Predictors of blood pressure levels, knowledge 

and practices of adult hypertensives attending a Secondary Health Care Centre in South-Western 

Nigeria. Europ J Clin Exper Med. 2022;10(3):290-297. http://dx.doi.org/10.15584/ejcem.2022.3.6. 

21. Hossain FB, Adhikary G, Chowdhury AB, Shawon MSR. Association between body mass index 

(BMI) and hypertension in south Asian population: evidence from nationally-representative 

surveys. Clin Hyperten. 2019;25:1-9. https://doi.org/10.1186/s40885-019-0134-8. 

22. Ambikairajah A, Walsh E, Cherbuin N. A review of menopause nomenclature. Reprod Health. 

2022;19(1):29. https://doi.org/10.1186/s12978-022-01336-7. 

23. Lei L, Hui S, Chen Y, Yan H, Yang J, Tong S. Effect of soy isoflavone supplementation on blood 

pressure: a meta-analysis of randomized controlled trials. Nut J. 2024;23(1):32. 

https://doi.org/10.1186/s12937-024-00932-6. 

24. El Khoudary SR, Aggarwal B, Beckie TM, Hodis HN, Johnson AE, Langer RD. Menopause 

transition and cardiovascular disease risk: implications for timing of early prevention: a scientific 

statement from the American Heart Association. Circulation. 2020;142(25):e506-e532. 

https://doi.org/10.1161/CIR.0000000000000912. 

25. Mohammed F, Shafiq N, Abdulhameed E. High sensitive C-reactive protein levels in pre- and 

post-menopausal healthy women in Kirkuk City, Iraq. Int J Vaccines Vaccin. 2016;2(1):21-27. 

26. Paquette M, Larqué ASM, Weisnagel S, Desjardins Y, Marois J, Pilon G. Strawberry and 

cranberry polyphenols improve insulin sensitivity in insulin-resistant, non-diabetic adults: a 

parallel, double-blind, controlled and randomised clinical trial. Br J Nut. 2017;117(4):519-531. 

https://doi.org/10.1017/S0007114517000393. 

27. Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badimon L. 2019 ESC/EAS 

guidelines for the management of dyslipidaemias: lipid modification to reduce cardiovascular risk: 

the task force for the management of dyslipidaemias of the European Society of Cardiology and 

European Atherosclerosis Society. Europ Heart J. 2020;41(1):111-188. 

https://doi.org/10.1093/eurheartj/ehz455. 

28. Thakur S, Anjum MM, Jaiswal S, Kumar A, Deepak P, Anand S. Novel synergistic approach: 

tazarotene-calcipotriol-loaded PVA/PVP nanofibers incorporated in hydrogel film for management 

and treatment of psoriasis. Mol Pharmac. 2023;20(2):997-1014. 

https://doi.org/10.1021/acs.molpharmaceut.2c00713. 

29. Reina-Couto M, Pereira-Terra P, Quelhas-Santos J, Silva-Pereira C, Albino-Teixeira A, Sousa T. 

Inflammation in human heart failure: major mediators and therapeutic targets. Front Physiol. 

2021;12:746494. https://doi.org/10.3389/fphys.2021.746494. 

30. Eledo BO, Igwe MU, Izah SC. Evaluation of total white blood cells and cluster of differentiation 4 

cells among post-menopausal women in Elele, Nigeria. Modern Res Inflamm. 2018;7(2):21-29. 

https://doi.org/10.4236/mri.2018.72003. 

 

https://doi.org/10.1371/journal.pone.0205985
https://doi.org/10.1038/s41569-021-00559-8
http://dx.doi.org/10.15584/ejcem.2022.3.6
https://doi.org/10.1186/s40885-019-0134-8
https://doi.org/10.1186/s12978-022-01336-7
https://doi.org/10.1186/s12937-024-00932-6
https://doi.org/10.1161/CIR.0000000000000912
https://doi.org/10.1017/S0007114517000393
https://doi.org/10.1093/eurheartj/ehz455
https://doi.org/10.1021/acs.molpharmaceut.2c00713
https://doi.org/10.3389/fphys.2021.746494
https://doi.org/10.4236/mri.2018.72003

