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Abstract:
Objective: This study aimed to study liver function tests (GOT and GPT)

and hyperuricemia in hypertension patients and normal groups, as well as to
find out the association among uric acid , blood pressure (systolic and diastolyic
blood pressure) , GOT,GPT, BMI, gender and age. Methods: 50 patients were
selected as hypertension patients and 50 subjects were selected as non-
hypertension subjects and all the information of these participants were recorded
by helping these participants and the results of laboratory staff, the age and
gender were recorded from the participant, BMI was calculated by using the
following equation: BMI=weight Kg/ Height m2  .Systolic and diastolyic
blood pressure were measured by sphygmomanometer . GOT , GPT and blood
uric acid is provided by the recording results of the laboratory in AL-Hindia
Hospital. Results: The result of this study revealed that there was no significant
difference in liver function tests and uric acid levels in the blood of hypertension
patients and non-hypertension subjects, while there was a significant ( P<0.01)
positive relation between blood systolic pressure and uric acid level, as well as
there was the same significant ( P< 0.01 ) positive relation between both of
GPT, GOT level and uric acid level. _Conclusion: The association between
blood systolic pressure and uric acid as well as between GPT, GOT level and

uric acid were positive in the hypertension patients.

Keywords: uric acid, blood pressure, hypertension, systolic blood pressure,
diastolic blood pressure, GOT , GPT.
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1. Introduction:

The prevalence of hyperuricemia and gout is approximately 20% and 4%,
respectively [1]. Hyperuricemia is identified when uric acid levels >6.8 mg/dL is
widely accepted in the general population [2]. However, there are gender-specific
differences in the hyperuricemia criteria with serum urate levels of >7 mg/dL for
men and >6 mg/dL for women designated as elevated levels [1]. Hyperuricemia
or elevated levels of uric acid is a metabolic disorder that is known to be a major
precursor for an inflammatory condition called gout. The formation of urate
crystals from elevated uric acid levels and subsequent precipitation of those
crystals trigger development of gout [3]

Liver function is critical for biosynthesis/metabolism of endogenous
compounds as well as elimination of xenobiotics. Hepatic stress from endogenous
or exogenous substances initiates liver cell growth which can stimulate liver
enzymes such as alanine aminotransferases (ALT), aspartate aminotransferases
(AST) and alkaline phosphatase (ALP) [4]. For uric acid biosynthesis, liver is the
primary site with the highest protein expression of xanthine oxidase which is the
main enzyme responsible for uric acid formation [5]. Thus, hepatocytes are
consistently exposed to uric acid at a very high level. Cell culture studies with
hepatocytes suggest that uric acid has the capability to cause mitochondrial
oxidative stress and thus potentially trigger liver dysfunction [6]. Hypertension
affects an estimated 1.13 billion people worldwide and the World Health

Organization reports that it is implicated in 13% of deaths.

Objective of the study:
The aim of this study to analyze and find out the links between blood

pressure, hyperuricemia and liver function.
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Methodology

Patients and method:

The case records of all participant in this study were attending to AL-
Hindia Hospital, 50 patients were selected as hypertension patients and 50
subjects were selected as non- hypertension subjects and all the information of
these participants were recorded by helping these participants and the results of
laboratory staff, the age and gender were recorded from the participant, BMI was
calculated by using the following equation:

BMI=weight Kg/ Height m2

Systolic and diastolyic blood pressure were measured by sphygmomanometer .
GOT , GPT and blood uric acid is provided by the recording results of the
laboratory in AL-Hindia Hospital.

Statistical analysis:

The data were analyzed by using T test, mean and standard deviations

calculation through SPSS program version 23.
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Results:
The result of this study revealed that there was no significant difference in liver
function tests and uric acid levels in the blood of hypertension patients and non-

hypertension subjects, as shown in table 1.

Tablel: Liver Function Tests and Uric Acid Levels in the Blood of Hypertension

Patients and non-Hypertension Subjects.

Hypertension Patients non-Hypertension Subjects
Parameter mean ) Sftd' b mean ) S,td' b
Deviation value Deviation value
Got 38.255 11.008 N.S 40.210 17.683 N.S
Gpt 35.255 18.782 N.S 40.448 19.202 N.S
uric acid
<8 7.738 0.937 N.S 7.886 1.018 N.S
>8 8.093 1.320 N.S 8.059 1.046 N.S

N.S mean no significant difference

The results of correlation among studied parameters revealed that there was a
significant ( P< 0.01 ) positive relation between blood systolic pressure and uric acid
level, as well as there was the same significant ( P<0.01 ) positive relation between
both of GPT, GOT level and uric acid level, as shown in Table 2 .
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Table 2: The correlation among studied parameters.

Correlations*
Systolic | Diastolic | Got | Gpt | BMI | Uric age gender
pressure | pressure acid

Systolic | Pearson 1 488" 068 | .277 |- 5437 | - -.248-
pressure | Correlation .036- .294-

Sig. (2-tailed) .007 725 | .146 | .855 |.002 121 | 195
Diastolic | Pearson 488" 1 - - - 315 - -.142-
pressure | Correlation .082- | .113- | .151- .382-

Sig. (2-tailed) .007 .671 | .559 | .433 | .096 .061 | .463
Got Pearson .068 -.082- 1 5947 | - 276" |.108 |-.381-°

Correlation .154-

Sig. (2-tailed) 125 671 .001 | .426 | .047 578 | .041
Gpt Pearson 277 -113- 5947 |1 - 4837 | - -.300-

Correlation .005- .087-

Sig. (2-tailed) 146 .559 .001 .981 | .008 .653 | .102
BMI Pearson -.036- -.151- - - 1 -.033- |- .036

Correlation .154- | .005- .138-

Sig. (2-tailed) .855 433 426 | .981 .864 476 | .852
Uric Pearson 543" 315 276 | 4837 | - 1 - -.264-
Acid Correlation .033- 392

Sig. (2-tailed) | .002 .096 147 | .008 | .864 035 | .167
**_Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).
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Discussion:

Hyperuricemia can cause cellular toxicity [27]. In this study the significant
positive correlation between uric acid level and liver function as determined by
GOT and GPT is agree with another study [ 28] concluded that elevated uric acid
levels pose a higher risk of developing liver cirrhosis and its related severity . the
mechanism of uric acid-driven liver dysfunction can be complex and multifaceted
and appears to occur through inflammation-related pathways, but we thought this
result may be due to the role of hyperuricemia in inducing the oxidative stress,
leading to liver cell death or decrease in functional hepatocytes . These events
reduce the liver’s functional capacity resulting in elevated levels of liver enzyme
functions (GOT and GPT ) . We can conclude that hyperuricemia may be
consider as a high risk of having elevated liver enzyme levels and adults with
hyperuricemia need to be appropriately monitored and managed for their liver

functions and to prevent associated morbidities.
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Conclusion and recommendation

Conclusion
1- uric acid is a good predictor for liver function tests and the elevated serum uric
acid levels are associated with abnormal liver function.

2- There is an association between blood pressure and uric acid level .

Recommendation

adults with hyperuricemia need to be appropriately monitored and managed

for their liver functions and to prevent associated morbidities.

15



Refferences:

[1] 1. Chen-Xu, M.; Yokose, C.; Rai, S.K.; Pillinger, M.H.; Choi, H.K.
Contemporary Prevalence of Gout and Hyperuricemia in the United States and
Decadal Trends: The National Health and Nutrition Examination Survey, 2007—
2016. Arthritis Rheumatol. 2019, 71, 991-999.

[2] 2. FitzGerald, J.D.; Dalbeth, N.; Mikuls, T.; Brignardello-Petersen, R.;
Guyatt, G.; Abeles, A.M.; Gelber, A.C.; Harrold, L.R.; Khanna, D.; King, C.; et
al. 2020 American College of Rheumatology Guideline for the Management of
Gout. Arthritis Care Res. 2020, 72, 744-760.

[3] 3. Dehlin, M.; Jacobsson, L.; Roddy, E. Global epidemiology of gout:
Prevalence, incidence, treatment patterns and risk factors. Nat. Rev. Rheumatol.
2020, 16, 380-390.

[4] 4. Contreras-Zentella, M.L.; Hernandez-Munoz, R. Is Liver Enzyme
Release Really Associated with Cell Necrosis Induced by Oxidant Stress? Oxid.
Med. Cell Longev. 2016, 35,29-49.

[5] 5. Sharaf El Din, U.A.A.; Salem, M.M.; Abdulazim, D.O. Uric acid in
the pathogenesis of metabolic, renal, and cardiovascular diseases: A review. J.
Adv. Res. 2017, 8, 537-548.

[6] 6. Lanaspa, M.A.; Sanchez-Lozada, L.G.; Choi, Y.J.; Cicerchi, C;
Kanbay, M.; Roncal-Jimenez, C.A.; Ishimoto, T.; Li, N.; Marek, G.; Duranay,
M.; et al. Uric acid induces hepatic steatosis by generation of mitochondrial
oxidative stress: Potential role in fructose-dependent and -independent fatty
liver. J. Biol. Chem. 2012, 287, 40732—-40744.

[7] Harris MD, Siegel LB, Alloway JA. Gout and hy- peruricemia.
Am FamPhysician 1999;59(4):925-34.

[8] Wyngaarden JB. Gout. In: Wyngaarden JB, Smith LH, Bennett JC,

16



editors. Ceciltextbook of medicine. 19th edition. Philadelphia: W.B. Saunders;
1992. p. 1107 — 15.

[9] Rosenberg AE. Crystal arthropathies. In: Coltran RS, Kumar V,
Robbins SL, Schoen FJ, editors. Robbins pathologic basis of disease. 5th
edition. Philadelphia:

W.B. Saunders; 1994. p. 1255-8.

[10] Fam AG. Gout in the elderly: clinical presentation and treatment.
Drugs Aging 1998;13(3):229-43.

[11] Shin AY, Weinstein LP, Bishop AT. Kienbock’s disease and gout. J
Hand Surg [Br] 1999;24(3):363 — 5.

[12] Raikin S, Cohn BT. Intraosseous gouty invasion of the talus. Foot
Ankle Int 1997;18(7):439 — 42.

[13] Goldstein RA, Becker KL, Moore CF. Serum urate in healthy men.
Intermittent elevations and seasonal effect. N Engl J Med 1972; 287:649 — 650.
[14] Mikkelsen WM, Dodge HJ, Valkenburg H. The distribution of serum
uric acid values in a population unselected as to gout or hyperuricemia:
Tecumseh, Michigan 1959 — 1960. Am J Med 1965; 39:242 — 251.

[15] Akizuki S. Serum uric acid levels among thirty-four thousand people in
Japan. Ann Rheum Dis 1982; 41:272 — 274.

[16] Hall AP, Barry PE, Dawber TR, et al. Epidemiology of gout and
hyperuricemia: a long-term population study. Am J Med 1967; 42:27 — 37.

[17] Sturge RA, and Scott JT. Serum uric acid in England and Scotland.
Ann Rheum Dis 1977; 36:420 — 427.
[18] Roddy E, Zhang W, Doherty M. The changing epidemiology of gout.

17



Nat Clin Pract Rheumatol 2007; 3:443 — 449.

[19] Hochberg MC, Thomas J, et al. Racial differences in the incidence of
gout: the role of hypertension. Arthritis Rheum 1995; 38:628 — 632.

[20] Glynn RJ, Campion EW, Silbert JE. Trends in serum uric acid levels
1961- 1980. Arthritis Rheum 1983; 26:87 — 93.

[21] Loeb JN. The influence of temperature on the solubility of
monosodium urate. Arthritis Rheum 1972; 15:189 — 192.

[22] Hollander JL, Stoner EK, et al. Joint temperature measurement in the
evalua- tion of antiarthritic agents. J Clin Invest 1951; 30:701 — 706.

[23] Roddy E, Zhang W, Doherty M. Gout and nodal osteoarthritis: a case—
control study. Rheumatology (Oxford) 2008; 47:732 — 733.

[24] Katz W. Role of proteoglycans in the development of gouty arthritis.
In: Kelley W, Weiner IM, editors. Uric acid. Berlin: Springer-Verlag; 1978. pp.
347- 364.

[25] Pascual E, Martinez A, Ordonez S. Gout: the mechanism of urate
crystal nucleation and growth: a hypothesis based in facts. Joint Bone Spine
2013; 80:1 — 4.

[26] Logan JA, Morrison E, McGill PE. Serum uric acid in acute gout. Ann
Rheum Dis 1997; 56:696 — 697.

[27] Kong, L.; Liang, J.; Yang, L.; An, S.; Gao, C.; Liao, X.; Zhao, Y,
Yang, B. Reversing cytotoxicity of uric acid by supramolecular encapsulation
with acyclic cucurbit[n]uril. Biomed. Mater. 2020, 16, 035025.

[28] Afzali, A.; Weiss, N.S.; Boyko, E.J.; loannou, G.N. Association between
serum uric acid level and chronic liver disease in the United States. Hepatology
2010, 52, 578-589.

18



:uaild\

el el ) s pann da 3 iGPT) 5 (GOT S il g <l jlial dl jo ) Al jall sa Caagd saag]l
b s el ) sl (aes (e Dol W) A8 jre ) ALYl dpdall Cle sanall 5 pall Jaria ¢ L5 )1 (a2 5
Jkial a3 gkl eall s Gainlls auall ABS 5850 sGOT 5 ((hbusi¥ls (oali@i) aall Jazis) ool
i i 5 pll Jakca 85 )] e apndal gaS Lad i 00 sl 4y aall Jara ¢ 145 ) (o jaS Liday 50 O
i g ¢ yiiall Ak ge iy (S Hliiall £Y 52 3aclie JA (e (S L) oY 58 Cilaslra aen
= amall ABS a0 AU Aabaal) aladiuly aval)l A€ Hh50 Glas &35 o LA a (uiadl g yeal)
s oy aall ariia (alie dassl 5 (alasiW) g (al@iV) aall Jaria (ul 5 Y o Jshall / aaS 55l
S lill gl LAfie b dall Jisd il DA e adll 3Gl sl paes sGPT GOT
2 A el sl (men il g s A Cailda g ol HLa) & S (38 @l (S al 4l Dl all o8 A
el A8e Gllia CilS a8 aall Jara o Ll bl e (alal¥) 5 aal) aria g6 ) i g
ABall (a2 ga g o Db ) gl (aes (5 sa g pall (& oal@iVl axaall g (P> 0.01) 5aS
pll (A cali@iy) Jarall el ¥ IS ARl GP (e IS o (P> 0.01) 3osSt Anlaay)
boin W)l o pe (B Lalsg) @by sl mes s GOT level 5 GPT o @l ey ) sl aen

2

pall Jaria ¢ ol all bakia aall b &) el aiia el ) gl Gaes rdialisal) SIS
GPT «GOT ¢ bV

19



% ] il g ) el 5 ) 3 5
AN BAEREMEN

(2 Ll A
SEeAT) Y UK B
;%} U ey

M&&SJ\L’JAJA‘;?AJQQJ&,\M&WJUA,\SS\dﬁlﬁjﬂ\)‘,\ﬁ\hbd
Omaslad) (Al g anl)

& dsand) cildhaia crads Gl daaly g sl A4S ) adha g AT £ g e
o alll (A g i) a2

dulhal) alas)
(e Gl (b
N ae e pldg
e b Ay

NS

) il
a) ) J o

2158 arory

20



