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Abstract

The present study was conducted in Basrah city/lrag on women suffering rheumatoid
arthritis. The study aimed to evaluating some biochemical parameters such as liver enzymes,
kidney function and lipid profiles in serum of female patients . In this study, 90 samples of
blood were collected from women: 60 samples from women with rheumatoid arthritis and 30
samples from non-patient women who were considered a healthy group. The samples were
obtained from Basra General Hospital. The results obtained from the functional tests of the
liver indicated a significant decrease in the level of Aspartate Aminotransferase (AST)
enzyme in the serum of patients compared to healthy group, while the Alanine
Aminotransferase (ALT) enzyme did not show any level of significance. While, the level of
Alkaline phosphatase (ALP) enzyme recorded a significant increase in patients compared to
the healthy female. Moreover, the results of the kidneys functional tests showed no
significant differences in the concentration of creatinine and total protein between patients
and healthy female, while a significant increase in the concentration of Urea was found in the
patients compared to healthy female. The lipid profiles, showed that there were no significant
differences in the cholesterol concentration between patients and healthy female. However,
the concentration of triglycerides increased significantly in arthritis patients compared to
healthy female. The present study concluded that it appears that there are no abnormalities in
liver function in patients with rheumatoid arthritis, depending on the concentration of liver
enzymes, while the significant increase in Urea concentration is an indicator of renal
impairment in rheumatic patients. In addition, the results of the lipid profile test showed a
significant increase in the concentration of triglycerides in the serum of patients, which
indicates that lipid profile changes are associated with rheumatoid arthritis and can be
considered as an important risk factor in rheumatoid arthritis patients.
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1. Introduction

Rheumatoid arthritis (RA) is a common chronic inflammatory autoimmune disease. It takes
the shape of a devastating and irremediable arthropathy and thus causes progressive disability
and systemic complications (Heo et al., 2017). Although the main causes of the disease are
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unknown, it has been found that oxidative stress, genetic and hormonal factors, viral and
bacterial factors and environmental stimuli can be generally recognized as potential causes
that lead to the development of this disease (Weinblatt & Kuritzky, 2007). Rheumatism is
considered one of the most prevalent diseases in the world, with an estimated incidence of
0.8-1% in the population. Although rheumatoid arthritis usually develops at the age of 40-60
years, it may also develop at any age, and females are at a higher risk of developing
rheumatoid arthritis than males by 1:3 (American College of Rheumatology, 2013).

Although liver injury is not common in patients with rheumatoid arthritis, it has been proven
that liver enzyme disorders occur in about 5-77% of RA patients (Kojima et al., 2002). In the
study by Olago-Rakuomi et al. (2017), 107 patients with rheumatism participated and the
prevalence of abnormal liver function tests in rheumatic patients was determined. The study
concluded that the prevalence of abnormal liver function tests was observed in 57% of
patients, and the most abnormal tests were associated with ALP enzyme in 15% of patients
and bilirubin pigment in 34.6% of patients. It was noted that high ALP enzyme was
associated with high body mass index and disease duration . In the study (Ajlan& Baqir,
2011), they concluded that there is a strong relationship between liver enzyme changes and
coronary heart disease, and that these indicators may be added to the list of factors causing
the disease, its development and the possibility of complications.

Renal impairment is common among patients with rheumatoid arthritis, although the
relationship between chronic inflammation and the incidence of kidney disease is not often
clear in rheumatic patients (Karstila et al., 2007). The study by Kochi et al. (2016) was
conducted to evaluate the relationship between the levels of acute proteins phase and the
chronic kidney disease in RA patients. 345 patients participated in the study, and Glomerular
filtration rate and proteinuria were measured. The study concluded that about 14% of RA
patients developed chronic kidney disease, which indicates that inflammation is an indicator
of the risk of exacerbation of chronic kidney disease in patients with rheumatism.

Some studies indicated changes in the lipids profile in patients with rheumatoid arthritis. In
the study by Turesson et al. (2015) on the effect of high total cholesterol and triglycerides on
increasing the risk of RA, 290 patients with rheumatism (151 men and 139 women) and 1160
healthy individuals participated. The study showed that women with rheumatism had higher
levels of total cholesterol compared to healthy subjects, and these levels were statistically
associated with smoking, menopause, and the presence of rheumatoid factor (RF), while in
men, total cholesterol had no significant effect on the development of arthritis. Moreover, the
study found that triglycerides were not associated with the development of arthritis in both
men and women. The present study aims to evaluate some biochemical parameters
represented by liver enzymes, kidney function and lipid profiles in the serum of patient
women and the relationship of these parameters to inflammation.

2. Materials and Methods
2.1 Samples collection

60 samples of blood were obtained from women with rheumatoid arthritis,which have
attended the Joint Consultant at Basra General Hospital. And 30 samples of blood were
obtained from healthy women after making sure that they were not diagnosed with
rheumatoid arthritis.
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2.2 Preparation of serum

From each woman, 5mL of blood was drawn from the vein of the elbow using a clean
medical syringe, then the blood was collected in a gel tube and left for 20 minutes. Then the
samples were centrifuged at 3000 rpm for 15 minutes to obtain the blood serum. The obtained
serum was divided and collected in 1.5 mL Eppendrof tubes, and the samples were stored at -
20°C in deep freeze until tests were carried out.

2.3 Estimation of biochemical concentrations

The concentration of liver enzymes (ALT, AST and ALP) was estimated using the
measurement Kits supplied by the French companies Randox and Biolabo. These kits were
used for Cholesterol, Triglycerides, Creatinine, and Total protein tests. The examination kit
supplied by the Egyptian company Spectrum was used for the examination of urea, following
the leaflet attached to each kit.

3. Statistical analysis

Statistical analysis of the data was carried out using the T-test and the analysis of variance
(ANOVA) test for the least significant difference LSD at the probability level of P<0.05. The
standard deviation was calculated using the SPSS program version 21.

4. Results
4-1 Liver enzemes

The results of the current study showed that there was no significant difference at the
probability level of P<0.05 in the concentration of ALT enzyme in patients with rheumatoid
arthritis (13.28 + 5.48 U/L) compared with healthy group (12.26 £ 6.02 U/L). The table also
showed that the concentration of AST enzyme decreased significantly in the patients (17.01 £
5.90 U/L) compared with healthy group (36.40 = 10.64 U/L). In addition, arthritis caused a
significant increase in the concentration of ALP enzyme in patients (13.10 = 7.89 U/100 mL)
compared with healthy subjects (2.72 £ 1.87 U/100 mL), as shown in Table (1).

Table 1: The concentration of liver enzymes in the serum of patients and healthy subjects

mean * standard deviation
Parameters
Patient group, number =60 | healthy group, number = 30
samples samples
ALT U/L 13.28 +5.48 12.26 £+ 6.02
AST U/L 17.01 £5.90 * 36.40 + 10.64
ALP U/100ml 13.10+7.89 * 2.72 +£1.87

* Significant difference at the probability level of P<0.05 in the groups
4-2 kidneys functions

With regard to the results obtained from table (2) showed that there was no significant
difference at the probability level of (P<0.05) in the concentration of creatinine and total
proteins between rheumatic patients and the healthy group, as the concentration of creatinine
in the group of patients was (1.56 + 0.48 mg/dL) compared to its concentration in the healthy
group (1.38 £ 0.35 mg/dL). The total protein concentration in the group of patients was
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(13.07 £ 2.30 mg/dL) compared to its concentration in the healthy group (12.82 + 2.30
mg/dL). However,its same table appearal a significant increase in the urea concentration was
observed in the patients (79.21 = 20.75 mg /dL)) compared with healthy female (63.32 +
14.90 mg/dL) .

Table 2: The concentration of creatinine, total protein and urea in the serum of the patient
group compared to the healthy group

mean * standard deviation
Parameters
Patient group, number =60 | healthy group, number =30
samples samples
Creatinine mg/dL | 1.56 £ 0.48 1.38 £0.35
Total protein 13.07 £2.30 12.82 £2.65
mg/dL
Urea mg/dL 79.21 £20.75 * 63.32 + 14.90

* Significant difference at the probability level of P < 0.05 in the groups
4-3 Liped profiles

The results of lipid profiles shown in Table (3) that there was no significant difference in
cholesterol concentration in the patients (219.50 + 76.93 mg/dL) compared with healthy
female (202.22 + 90.12 mg/dL). The concentration of triglycerides increased significantly in
the patients (219.98 + 59.57 mg/dL)) compared to its concentration in the healthy female
(135.40 + 34.16 mg/dL).

Table 3: The concentration of cholesterol and triglycerides in the serum of the patients group
compared to the healthy group

mean = standard deviation
Parameters
Patient group, number =60 | healthy group, number = 30
samples samples
Cholesterol 219.50 £ 76.93 202.22 £90.12
mg/dL
Triglycerides 219.98 £ 59.57 * 135.40 £ 34.16
mg/dL

* Significant difference at the probability level of P < 0.05 in the groups
5. Discussion

The liver is one of the largest lymphoid organs in the human body. It serves as a primary
line of defense and plays an important role in modulating the inflammatory response in
autoimmune diseases. The liver produces many enzymes, the most important of which are
alanine aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase
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(ALP), which are indicators of vital and functional disorders of the liver (Tiegs & Lohse,
2010).

The results of the present study of women with rheumatoid arthritis showed that there were
no significant differences in the concentration of ALT in the serum of patients and healthy
subjects, while significant differences were found in the concentration of both AST and ALP
enzymes. The results of the present study are not in agreement with the results of previous
studies (Tawfeeq&Ali, 2012; Karlsson Sundbaum et al., 2019) which reported an increase in
the concentrations of ALT and AST in rheumatic patients compared to healthy subjects.
However, our results are in agreement with another study by Thompson et al. (1990) which
indicated that the concentration of ALT enzyme did not increase in the patients and was
within the normal ranges.

The results of this study showed a significant increase in the concentration of ALP enzyme
in the patients compared to healthy subjects, and these results agreed with the results of other
studies (Selmil et al., 2011; Olago-Rakuomi et al., 2017). Indeed, the increase in the liver
enzymes may be due to liver disorders caused by take disease-modifying and anti-rheumatic
drugs. Study by Amital et al. (2009), he was found that 45% of rheumatic patients receiving
methotrexate MTX and other treatments caused increase in the concentration of ALP enzyme
and albumin.

Many physiological factors, including gender, age, high triglycerides, body mass index,
blood sugar level and insulin resistance, may contribute to the elevation of some liver
enzymes in the serum (Chen et al., 2018; Al-Akabi et al.,2019). Moreover, the reason for the
lack of a significant difference in the concentration of ALT enzyme between patients and
healthy subjects may be due to the enzyme that is higher in males than in females, and this is
likely associated with hormonal differences between the two sexes (Sohn et al., 2013).

With regard to the results obtained from the functional tests of the kidneys, the results
showed that there were no significant differences in the concentrations of creatinine and total
proteins in the patients compared to the healthy subjects. The results of the present study are
not in agreement with another study (Isaacs et al., 2014) which reported that there was an
increase in the concentration of creatinine in the rheumatic patients treated with Tofacitinib,
and the study attributed this to the effect of this treatment on the inflammatory condition.

The results of the present study revealed a significant increase in urea concentration in the
patients compared to the healthy group. These results are in agreement with the results of the
study by Hannawi et al. (2018). However, the results of this study do not agree with the
results of another study (Choe & Kim, 2015) which concluded that there was a decrease in
the concentration of uric acid in the rheumatic patients after being treated with leflunomide
by increasing renal excretion of urea.

The cause of the high concentration of urea in the serum may be attributed to the
stimulation of the production of inflammatory cytokines such as (TNF-a, IL-6, IL-1B) by the
monocytes in the body when inflammation occurs. This is because urea is an important
stimulant for the production of cytokines in the body, which indicates that urea contributes to
the systemic inflammations such as rheumatism, as it was believed to have an important role
as an antioxidant factor (Lyngdoh et al., 2011).
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The results of lipid profile tests showed that there were no significant differences in the
concentration of total cholesterol in the patients compared to the healthy subjects, while the
triglyceride concentration significantly increased in the patients compared to the healthy
subjects. The results of the present study agree with the results of the study by (Rodriguez-
Carrio et al., 2017). Although the relationship between lipid profiles and rheumatoid arthritis
is not clearly identified, many studies indicate changes in lipid profiles in patients with active
rheumatism, especially in lipoproteins, total cholesterol and triglycerides (Chapman et al.,
2011; Robertson et al., 2013).

The cause of the high triglycerides may be attributed to the decrease in the antioxidants of
the body and the dysfunction of high-density lipoprotein HDL (Toms et al., 2011). The
results of this study are disagreement with the results of another study (Khadim & Al-
Fartusie, 2021) they found a significant increase in the different lipid compounds in the
serum of the patients compared to the healthy subjects, and they attributed the cause of this to
the effect of non-steroidal anti-inflammatory treatments. In the study by Charles-Schoeman et
al. (2018), they concluded that lipids serum decreases in the case of chronic inflammation in
patients with active rheumatism, and lipids may increase after the therapeutic response to
Sarilumab treatment.

6. Conclusion

This study concluded that patients suffering from rheumatoid arthritis don’t effect the liver
function, depending on the concentration of liver enzymes (ALP, AST and ALT). Although
there was a significant increase in the concentration of ALP enzyme, it remained within the
normal limits of the enzyme concentration in the serum, which range between 41-133 U/L.
Also the results showed a significant increase in the concentration of urea in the serum of the
patients above the normal range of (7-20 mg/dL) and this is an indication of kidney
dysfunction in rheumatic patients caused by inflammation. With respect to lipid profiles, the
study revealed a significant increase in the concentration of triglycerides in the serum of
patients above the normal limits, which is estimated at (150 mg/dL). This indicates that
changes in lipid profiles are associated with rheumatoid arthritis. Therefore, high
triglycerides can be considered as an important risk factor in rheumatoid arthritis patients.
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