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ABSTRACT

Hypertension is one of the leading health hazards which increases cardiovascular mortality and morbidity all over the world.
Hyperuricemia associated with hypertension can cause the development of gout, especially in the female gender. Different
antihypertensive drugs have different effects on serum uric acid levels.

Aims & Objective: To compare the effects of beta blockers (metoprolol) and calcium channel blocker (amlodipine) on serum
uric acid level | the patients of hypertension.

Methodology: This study was conducted at the Medical OPD of Bhittai Dental & Medical College Mirpurkhas from July 2021 to
December 2021. A total of 100 hypertensive patients were selected under inclusion and exclusion criteria and divided into two
groups with equal numbers of patients. Group A patients used beta blockers (metoprolol) and group B patients used calcium
channel blockers (amlodipine) for the treatment of hypertension for three months' duration. Serum uric acid was measured by
the PAP uricase method before the start of treatment and after completion of the treatment research phase. Statistical analysis
was done by SPSS version 22.

Results: The mean serum uric acid level of male patients in group A was 7.4+ 0.4 mg/dl and that of female patients in group A
was 6.2+ 0.1 mg/dl before the start of research. After three months of complete treatment phase, the mean serum uric acid level
of male patients in group A was 7.1+ 0.35 mg/dl and that of female patients in group A was 6.0 + 0.31 mg/dl. The mean serum
uric acid level of male patients in group B was 7.2+ 0.38 mg/dl and that of female patients in group B was 6.1+ 0.28 mg/dl before
the start of research. After three months of the complete treatment phase, the mean serum uric acid level of male patients in
group B was 7.0+ 0.22 mg/dl and that of female patients in group B was 5.91+ 0.27 mg/dl. There was no significant change in
serum uric acid observed in either group under study.

Conclusion: This study concluded that metoprolol (beta blocker) or amlodipine (calcium channel blocker) have no significant

effect on serum uric acid levels in hypertensive patients.
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INTRODUCTION
Premature cardiovascular death due to hypertension is one of the
most common problems in the world nowadays.* The incidence of
hypertension and cardiovascular diseases is increasing day by day
all over the world.2 The current incidence is 33% of deaths due to
hypertension all over the world.®

There are some factors due to which hypertension is still a
treatable problem. Uric acid is also one factor associated with an
increased incidence of hypertension.* The first link between serum
uric acid and hypertension was reported in 1879, but various
studies have now confirmed that uric acid level is directly
proportional to hypertension.>®” The numerous processes that
contribute to the development of hypertension by uric acid include
oxidative stressors, inflammation, endothelial dysfunction, and
activation of the renin—angiotensin aldosterone system.8%1011 The
xanthine oxidoreductase polymorphism has also been linked to
hypertension, however the genetics of key urate transporters have
not been linked to the development of hypertension.11314

The intracellular production of uric acid is mediated by
xanthine oxidoreductase, while the uric acid regulation and
excretion process is mediated by urate transporters.>¢ Metoprolol
is the cardio selective beta blocker, while amlodipine is the calcium
channel blocker used for the treatment of hypertension.” Some
researchers postulated that calcium channel blockers are more
safe and beneficial as compared to beta blockers in patients with
hypertension along with an increased level of serum uric acid.*®*°

This study was designed to compare the effects of beta
blockers (metoprolol) and calcium channel blockers (amlodipine)
on serum uric acid levels in patients with hypertension.

METHODOLOGY
This study was conducted from July 2021 to December 2022 at the
Department of Medicine at Bhittai Dental & Medical College

Mirpurkhas. A total of 100 patients with hypertension were selected
on a non-probability basis. Total cases were divided into 2 groups,
with 50 cases in each group. Group A labeled those cases which
received Metoprolol as antihypertensive, and Group B labeled
those cases which received Amlodipine as antihypertensive.

This study included male and female subjects aged 40-50
years with body weights of 80 kgs, systolic blood pressures of
140-150 mmHg and diastolic blood pressures of 100—-110 mmHg,
normal HbA1c%, and serum uric acid levels of less than 8.0 mg/dl
in males and less than 6.5 mg/dl in females.

Participants under the age of 40 or over the age of 50, with a
body weight of more than 80 kg, a systolic blood pressure greater
than 150 mm H, a diastolic blood pressure greater than 110 mm H,
and patients with myocardial infarction, cardiomyopathy, renal
failure, liver disorders, or diabetes mellitus were excluded from this
study.

The study duration was six months but the trial was given
three months regularly and after taking consent from patients,
patients were divided into two groups; patients of group A received
Tb. Metoprolol 50mg once a day while patients of group B received
Tb. Narvasac 5mg once a day for three months. The blood
pressure was measured by a digital sphygmomanometer.

The 5 cc blood sample was drawn for estimation of serum
uric acid level. HbAlc% LFT was done before the start of
treatment and the second sample was done for estimation of
serum uric after the completion of three months of therapy. The
ECG and Troponin T tests were done to exclude any cardiac
pathology. The serum uric acid level was estimated by the
enzymatic (PAP—-uricase) 19 method on a chemical autoanalyzer.

The data was statistically analyzed on SPSS version 22 by
applying the student t test. The graphs and tables were generated
by Microsoft Word and Excel.
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RESULTS

This study was done on 100 hypertensive patients (52 males and
48 females) with an age range of 40 to 50 years under the
guidelines of inclusion and exclusion criteria. The mean age of
patients was 46 + 1.21 years. The mean body weight of all
subjects was 73 + 2.14 kg. The mean HbA1c% level was 5.1+ 0.4
%.

The gender split was as follows: group A had 28 males and
22 females, whereas group B had 24 men and 26 females. Before
starting therapy, the mean systolic B.P of group A patients was
146 2.31 mmHg, while the mean systolic B.P of group B patients
was 147 +1.98 mmHg. Before starting therapy, group A patients
had a mean diastolic B.P of 106+ 2.1 mmHg while group B patients
had a mean diastolic B.P of 106 +1.76 mmHg. After three months
of antihypertensive medication, group A patients' mean systolic
B.P was 126+ 3.11 mmHg, whereas group B patients’ mean
systolic B.P was 124 +2.78 mmHg. After three months of
antihypertensive medication, group A patients' mean diastolic B.P
was 89+3.37 mmHg, whereas group B patients' was 86+ 2.13
mmHg.

Before the commencement of the study, male patients in
group A had a mean blood uric acid level of 7.4 +0.4 mg/dl and
female patients had a mean serum uric acid level of 6.2 +0.1
mg/dl. After three months of comprehensive therapy, male patients
in group A had a mean serum uric acid level of 7.1+ 0.35 mg/dl,
whereas female patients had a mean serum uric acid level of
6.0+ 0.31 mg/dlI.

Before the study, the mean blood uric acid level of male
patients in group B was 7.2 + 0.38 mg/dl and female patients in
group B was 6.1 +0.28 mg/dl. After three months of
comprehensive therapy, male patients in group B had a mean
blood uric acid level of 7.0+ 0.22 mg/dl and female patients had a
mean serum uric acid level of 5.91+ 0.27 mg/dI.

Antihypertensive medicines had no significant (p value less
than 0.05) influence on blood uric acid levels, according to this
research.

Table 1: Blood Pressure & Serum Uric Acid Levels at Level-0 & Level-I of
Patients of Group A

Parameter Group A at Group A at P.Value
level-0 level-l

Systolic B.P (mmHg) 146 +2.31 126 +3.11 <0.05*

Diastolic B.P (mmHg) 106 £+ 2.1 89 +3.37 <0.05*

S. Uric Acid (mg/dl) 74+04 7.1+0.35 0.31

(Males)

S. Uric Acid (mg/dl) 6.2+0.1 6.0 £0.31 0.867

(Females)

(*P. Value < 0.05)

Table 2: Blood Pressure & Serum Uric Acid Levels at Level-0 & Level-1 of
Patients of Group B

Parameter Group B at Group B at P.Value
level-0 level-I

Systolic B.P (mmHg) 147 +1.98 124 +2.78 <0.05*
Diastolic B.P (mmHg) 106 +1.76 86 +2.13 <0.05*
S. Uric Acid (mg/dl) 7.2+0.38 7.0+0.22 0.08
(Males)
S. Uric Acid (mg/dI) 6.1+0.28 5.91+0.27 0.710
(Females)

DISCUSSION

Uric acid is a weak acid, and urate ions exist at normal blood PH.?°
During purine degradation, the metabolites like xanthine and
hypoxanthine compounds are degraded and form urate
compounds by the action of Xanthine Oxido Reductase
(XOR).?!There are two isoforms of XOR: (A) Xanthine
dehydrogenase (predominant form) and (B) Xanthine Oxidase.??
Hyperuricemia is defined as serum uric acid levels greater than 6
mg/dl in females and greater than 7 mg/dl in males.

The decreased excretion of uric acid is the most common
cause of hyperuricemia.?Renal failure, hypothyroidism, and

hypertension patients who use beta blockers as treatment agents
are common causes of the decreased level of uric acid in urine.
2526 Serum uric level may rise during ischemic heart disease and
stress due to xanthine oxidase stimulation.?”

In the pathogenesis of hypertension by uric acid, by
alteration of renin-angiotensin aldosterone system (RAAS),
dysfunction of the endothelial system, stress, and systemic
inflammation are the contributory factors. 8%1° Some studies have
postulated that ischemia of renal arterioles is also a pathogenic
factor for hypertension with hyperuricemia, but the exact
mechanism is still not known.?

Gender, like female gender, has a strong biological
correlation with hyperuricemia in postmenopausal women as
compared to premenopausal women. %

J. Tang et al (2021)%® Liu J et al (2021)% reported that beta
blockers increased the serum uric acid level while calcium channel
blockers decreased the serum uric acid level. Our study does not
correlate with this research. In our study, there were no significant
effects of beta blockers as well as calcium channel blockers on
serum uric acid in our study population. But maybe our research
period is limited. That was only for three months while these
scientists performed their studies for more than one year of
experiments.

Our findings are consistent with the findings of Lutfu Askin et
al. (2015) *, who concluded that the use of beta blockers for the
treatment of hypertension has no significant effect on serum uric
acid levels.

There are some limitations in this study; there is a short
duration of study, which needs a long duration of study, and a
large sample size for study. In our study, almost no
postmenopausal women were included. In the future, there could
be a study design on the comparison of the effects of these
hypertensive drugs on serum uric level in premenopausal and
postmenopausal women.

CONCLUSION

This study concluded that metoprolol (beta blocker) or amlodipine
(calcium channel blocker) have no significant effect on serum uric
acid levels in hypertensive patients.

Conflict of Interest: There is no conflict of interest

REFERENCES

1. Lewington S, Lacey B, Clarke R, Guo Y, Kong XL, Yang L, Chen Y,
Bian Z, Chen J, Meng J, Xiong Y. The burden of hypertension and
associated risk for cardiovascular mortality in China. JAMA internal
medicine. 2016 Apr 1;176(4):524-32.

2. He FJ, Tan M, Ma Y, MacGregor GA. Salt reduction to prevent
hypertension and cardiovascular disease: JACC state-of-the-art
review. Journal of the American College of Cardiology. 2020 Feb
18;75(6):632-47.

3. laccarino G, Grassi G, Borghi C, Ferri C, Salvetti M, Volpe M. Age
and multimorbidity predict death among COVID-19 patients: results of
the SARS-RAS study of the Italian Society of Hypertension.
Hypertension. 2020 Aug;76(2):366-72.

4. Kuwabara M, Hisatome |, Niwa K, Hara S, Roncal-Jimenez CA,
Bjornstad P, Nakagawa T, Andres-Hernando A, Sato Y, Jensen T,
Garcia G. Uric acid is a strong risk marker for developing
hypertension from prehypertension: a 5-year Japanese cohort study.
Hypertension. 2018 Jan;71(1):78-86.

5. Piani F, Cicero AF, Borghi C. Uric acid and hypertension: prognostic
role and guide for treatment. Journal of Clinical Medicine. 2021
Jan;10(3):448.

6. Wang C, Yan W, Wang H, Zhu J, Chen H. APOE polymorphism is
associated with blood lipid and serum uric acid metabolism in
hypertension or coronary heart disease in a Chinese population.
Pharmacogenomics. 2019 Sep;20(14):1021-31.

7. Orlando A, Cazzaniga E, Giussani M, Palestini P, Genovesi S.
Hypertension in children: role of obesity, simple carbohydrates, and
uric acid. Frontiers in Public Health. 2018 May 3;6:129.

8. Milanesi, S., Verzola, D., Cappadona, F., Bonino, B., Murugavel, A.,
Pontremoli, R., Garibotto, G. and Viazzi, F., 2019. Uric acid and
angiotensin 1l additively promote inflammation and oxidative stress in

598 PJMHS Vol. 16, No. 05, May 2022



N. Kumar, S. Husain, Z. U. Haque et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

human proximal tubule cells by activation of toll-like receptor
4. Journal of cellular physiology, 234(7), pp.10868-10876.

Tomiyama H, Shiina K, Vlachopoulos C, Iwasaki Y, Matsumoto C,
Kimura K, Fujii M, Chikamori T, Yamashina A. Involvement of arterial
stiffness and inflammation in hyperuricemia-related development of
hypertension. Hypertension. 2018 Sep;72(3):739-45. .

Maruhashi T, Hisatome |, Kihara Y, Higashi Y. Hyperuricemia and
endothelial function: from molecular background to clinical
perspectives. Atherosclerosis. 2018 Nov 1;278:226-31.

Ponticelli C, Podesta MA, Moroni G. Hyperuricemia as a trigger of
immune response in hypertension and chronic kidney disease.
Kidney International. 2020 Nov 1;98(5):1149-59.

Piani F, Cicero AF, Borghi C. Uric acid and hypertension: prognostic
role and guide for treatment. Journal of Clinical Medicine. 2021
Jan;10(3):448.

Yoshida S, Kurajoh M, Fukumoto S, Murase T, Nakamura T, Yoshida
H, Hirata K, Inaba M, Emoto M. Association of plasma xanthine
oxidoreductase activity with blood pressure affected by oxidative
stress level: MedCity21 health examination registry. Scientific reports.
2020 Mar 10;10(1):1-9.

Sun H, Wu Y, Bian H, Yang H, Wang H, Meng XM, Jin J. Function of
uric acid transporters and their inhibitors in hyperuricaemia. Frontiers
in Pharmacology. 2021;12:1806.

Battelli MG, Bortolotti M, Polito L, Bolognesi A. The role of xanthine
oxidoreductase and uric acid in metabolic syndrome. Biochimica et
Biophysica Acta (BBA)-Molecular Basis of Disease. 2018 Aug
1;1864(8):2557-65.

Ristic B, Sikder MO, Bhutia YD, Ganapathy V. Pharmacologic
inducers of the uric acid exporter ABCG2 as potential drugs for
treatment of gouty arthritis. Asian journal of pharmaceutical sciences.
2020 Mar 1;15(2):173-80.

Solanki N, Pandit D, Desai S. Effectiveness and safety assessment of
beta-blockers, calcium channel blockers, and angiotensin receptor
blockers in hypertensive patients: a prospective study. American
Journal of Cardiovascular Disease. 2021;11(5):601.

Chakraborty RN, Langade D, More S, Revandkar V, Birla A. Efficacy
of Cilnidipine (L/N-type Calcium Channel Blocker) in Treatment of
Hypertension: A Meta-Analysis of Randomized and Non-randomized
Controlled Trials. Cureus. 2021 Nov 22;13(11).

Wang X, Li F, Cai Z, Liu K, Li J, Zhang B, He J. Sensitive colorimetric
assay for uric acid and glucose detection based on multilayer-
modified paper with smartphone as signal readout. Analytical and
bioanalytical chemistry. 2018 Apr;410(10):2647-55.

Silva TA, Khan MR, Fatibello-Filho O, Collinson MM. Simultaneous
electrochemical sensing of ascorbic acid and uric acid under
biofouling conditions using nanoporous gold electrodes. Journal of
Electroanalytical Chemistry. 2019 Aug 1;846:113160.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

James A, Ke H, Yao T, Wang Y. The role of probiotics in purine
metabolism, hyperuricemia and gout: mechanisms and interventions.
Food Reviews International. 2021 Apr 14:1-7.

Cecerska-Hery¢ E, Hery¢é R, Dutkiewicz G, Michalczyk A,
Grygorcewicz B, Serwin N, Napiontek-Balinska S, Dotegowska B.
Xanthine oxidoreductase activity in platelet-poor and rich plasma as a
oxidative stress indicator in patients required renal replacement
therapy. BMC nephrology. 2022 Dec;23(1):1-4.

Maloberti A, Garofani I, Fumagalli S, Ciampi C, Ossola P, Carbonaro
M, Monticelli M, Tavecchia G, Bombelli M, Giannattasio C. P364
IMPORTANCE OF URIC ACID THRESHOLD IN ITS CORRELATION
WITH METABOLIC SYNDROME. European Heart Journal
Supplements. 2022 May;24(Supplement_C):suac012-350.

Chen Y, Zhao Z, Li Y, Yang Y, Li L, Jiang Y, Lin C, Cao Y, Zhou P,
Tian Y, Wu T. Baicalein alleviates hyperuricemia by promoting uric
acid excretion and inhibiting xanthine oxidase. Phytomedicine. 2021
Jan 1,80:153374.

Rafat MN, Alsayyad MM, El Ghannam MZ, Rafat ME. Study of Serum
Uric Acid level in Thyroid Disorders. The Egyptian Journal of Hospital
Medicine. 2019 Oct 1;77(6):5853-7.

Piani F, Cicero AF, Borghi C. Uric acid and hypertension: prognostic
role and guide for treatment. Journal of Clinical Medicine. 2021
Jan;10(3):448.

Furuhashi M. New insights into purine metabolism in metabolic
diseases: role of xanthine oxidoreductase activity. American Journal
of  Physiology-Endocrinology and  Metabolism. 2020 Nov
1;319(5):E827-34.

Sh AN, Giyosova NO. MECHANISM OF DEVELOPMENT AND
DIAGNOSTIC MARKERS OF NEPHROPATHY IN ARTERIAL
HYPERTENSION. British Medical Journal. 2022 Apr 8;2(1).
Tzounakas VL, Anastasiadi AT, Drossos PV, Karadimas DG, Valsami
SE, Stamoulis KE, Papassideri IS, Politou M, Antonelou MH,
Kriebardis AG. Sex-related aspects of the red blood cell storage
lesion. Blood Transfusion. 2021 May;19(3):224.

Tang J, Liu K, Eshak ES, Cui R, Sakaniwa R, Imano H, Dong JY, Iso
H. Association between Serum Uric Acid and Impaired Endothelial
Function: The Circulatory Risk in Communities Study. Journal of
Atherosclerosis and Thrombosis. 2021:63199.

Liu J, Chen L, Yuan H, Huang K, Li G, Sun N, Huo Y. Survey on uric
acid in Chinese subjects with essential hypertension (SUCCESS): a
nationwide cross-sectional study. Annals of Translational Medicine.
2021 Jan;9(1).

Askin, L., Karakelleoglu, $., Degirmenci, H., Demirelli, S., Simsek, Z.,
Tas, M. H., Topgu, S., & Lazoglu, Z. (2016). Comparison of the
effects of metoprolol or carvedilol on serum gamma-
glutamyltransferase and uric acid levels among patients with acute
coronary syndrome without ST segment elevation. Anatolian journal
of cardiology, 16(1), 16—22. https://doi.org/10.5152/akd.2015.5708

PJMHS Vol 16, No. 05, May 2022 599



