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Abstract
The study was conducted on 65 samples, 40 samples from patients with corona virus
infection and 30 samples from the control group and their ages ranged between (35-55)
years and the samples were collected for one year and the samples were collected from
Samarra General Hospital(isolation unit), outpatient medical clinics, as well as centers for
sonar and spiral units from the period. After that, blood was collected from patients and
healthy people and separated by centrifugation. The Variables were measured, including
(CRP, AST, ALT, ALP).

The results of the current research showed a significant elevated in each of the levels
(CRP, AST, ALT,ALP), in the patients with COVID-19 compered a control .
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Introduction

The emerging corona virus, or the so-called COVID-19, is an infectious disease, which
was recently classified as a pandemic at the present time, and is considered one of the
most active known viruses and the most dangerous in terms of the speed of spread and its
impact on human life ).

Since the virus is considered a coronavirus, it takes a shape resembling a crown or a
halo, and this shape refers to the distinctive appearance of virions (the infective form of
the virus that appears through an electron microscope, as it has villi of large surface
protrusions, which shows it in the form of a king’s crown or a halo @ Therefore, several
proteins contribute to the overall structure of all coronaviruses, namely the spike (S), the
envelope (E), and the membrane ( M) and the nucleocapsid (N) "
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The clinical symptoms of the COVID-19 virus varied from mild cases to severe cases
and even death as a result of respiratory failure . The latest statistics of the International
Federation of Severe Acute Respiratory Infections and Emerging Diseases reported
25,849 cases in a British hospital of COVID-19-19 through clinical examination of
patients. The five most common symptoms at admission to healthcare facilities were
fever, shortness of breath, cough, fatigue and malaise . So too are myocardial injury,
arrhythmias and cardiomyopathies, and heart failure © and acute kidney injury often
requiring renal replacement therapy ® and neurological complications such as
encephalopathy ©, and acute ischemic stroke.

It was found that infection with the corona virus is related to liver functions, as liver
dysfunction may occur when infected with COVID-19 and does not refer to the direct
cytopathic effects of the virus, but rather to general stress due to the multi-organic nature
of the infection, which is accompanied by immune injury, systemic inflammatory
response syndrome Inflammatory Response Syndrome (SIRS) and the turbulent release
of cytokines that can cause liver injury per se (10,11). One pathway of liver damage may
be a cytokine storm resulting from an excessive immune response induced by the virus
2 However, ALT, AST, total bilirubin, and other liver function indicators were found to
be significantly increased in patients with severe symptoms of COVID-19 infection
compared to patients with mild symptoms 2.

CRP is a non-specific inflammatory protein in the acute phase and its concentration
increases in response to tissue injury, inflammation and infection ™. It is a protein
produced by the liver and serves as an early indicator of infection and inflammation *©.
Its normal concentration in the blood is less than (10 mg/L), as this percentage rises
rapidly within hours and gives the highest peak in 48 hours from the onset of the disease
(17).

Material and Methods
Study Samples:

The study was conducted on (65) blood samples, which were divided into:

1- patient group :- It contains (40) blood samples for patients infected with Corona virus.
2- control group:- It contains (25) samples of healthy people.

The ages of the two groups ranged between (35-55) years, as the samples were
collected from Samarra General Hospital(isolation unit), outpatient medical clinics, as
well as centers for sonar and spiral units from the period.

Estimation of CRP level in blood serum

The CRP was estimation by using the VEDA.LAB device for the purpose of measuring
based on the method %"

Estimation of (AST), (ALT, and (ALP) enzyme activity in blood serum

The activity of the enzyme aspartate amino transferase (AST) and the activity of the
enzyme alanine transferase (ALT) in blood serum were estimated using the ready-made
analysis kit prepared from the French company Randox %, as well as the activity of the
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alkaline phosphatase enzyme in blood serum depending on the colorimetric method and
according to the prepared analysis kit Made by the French company Biolabo according to
the ready-made measuring kit from the linear company ®°.
Statistical Analysis

The SPSS statistical program was used to analyze the obtained results, if the mean and
the standard deviation = SD were used for the data under study. The T-test was also used
to compare the biochemical variables between the two groups of patients and the control
at a probability level (P < 0.05).

Result and Desiccation

Measuring the levels of biochemical variables for the samples under study:
Table (1) shows the mean + standard deviation of biochemical variables for the samples

under study.

ameters Control Patinas P value

4.1+1.7 36.774+13.516

14.4+4.543 35.129+12.296
et
14.85+4.798 21+7.474
e -

40.03+11.913 119.159+33.299

p=<0.05
The results showed a significant elevated at p<0.05 probability level in the level of the
biochemical variables represented (CRP, AST, ALT ,ALP ) in the sera of patients with
COVID-19 compared to healthy people, as in the figures ( 1, 2, 3, 4) respectively.
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Fig 1 :- The level of CRP in all groups

Mean of AST U/L

Control Patians

Fig 2 :- The activity of AST enzyme in all groups
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Mean of ALT IU/L
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Fig 3 :- The activity of ALT enzyme in all groups
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Fig 4 :- The activity of ALP enzyme in all groups
Dissections

The results agreed with ¢>?Y who indicated in their study that the level of CRP is
significantly related to the severity of Covid-19, so this represents early detection of the
severity of the disease.

Since the Covid-19 virus is considered one of the diseases of the acute respiratory
syndrome, as it was found that the level of CRP reflects the resulting changes in the
severity of the inflammatory response when strong inflammation appears ®*? and that
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CRP is an independent variable associated with the severity of the disease and in various
cases, including acute and critical @ .
Studies have confirmed that there is a significant correlation between C-reactive protein
concentrations and the worsening of the condition of patients with coronavirus . It was
also found that patients with low blood oxygen levels (less than 90%) have high levels of
C-reactive protein compared to patients with CRP. Increase the percentage of oxygen in
their blood (more than 90%). As high levels of C-reactive protein lead to lung damage in
people infected with the Covid-19 virus, this is a clear sign in assessing the cases of
patients infected with the virus ®.
It is noted through the results that there is an increase in the effectiveness of liver
enzymes as a result of infection with the virus, as it was found that the increase in the
effectiveness of the enzymes AST and ALT is inferred by the presence of the effect of the
Covid-19 virus on liver functions. Therefore, the results of the current study agreed with
studies @73,

Hachim et al ®V found that the effectiveness of ALT and AST enzyme was higher in
patients who needed to lie in the intensive care ward compared to those who did not need
that. As for Jayasri 2| they indicated that the increase in ALT was an indicator of the
need for hospitalization in the intensive care ward. Huarg ©® mentioned that both ALT
and AST enzymes represent an indicator as a risk factor, as their levels increased in

patients with high disease severity.

Cai ¥ found that 76.3% of them had abnormal liver function tests, and that 21.5% of
them had a kidney injury during their hospitalization. Whereas, during a period of two
weeks, the level of ALT was abnormal at 23.4% and AST at 14.8%, and thus they
concluded that patients who have abnormally high activity of ALT and AST are more
likely to have severe disease severity. Thus, there is a need to monitor the levels of
enzymes in the blood periodically to direct treatment to serve the patient's health
condition.

Ghaith ®®, in their study that included 160 patients with Covid-19, they found that
68% of patients had a high level of AST activity, while ALT activity was high in 34% of
patients. Therefore, Hwaiz ©®® found that most of the COVID-19 patients had abnormal
liver enzyme activity, and this may be related to the multiplication of the virus in the

liver, including alkaline phosphatase.

The reason for the relationship between liver function and infection with the Covid-19
virus may be attributed to the fact that the Covid-19 virus binds to the ACE2 chains
displayed on the surface of hepatocytes dissected from the epithelial cells of the bile duct
and directly seen by hepatocytes @ Or it may be that the cytokine storm that occurs after
infection with Covid-19 leads to an increase in the secretion of inflammatory factors with
a decrease in the numbers (CD8 +, CD 4 +) of T lymphocytes ¢"3® And because of
bacterial contamination, it leads to high-level inflammatory responses, which in turn lead
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to disruption of the functions of multiple organs in the patient’s body, including the liver
(39.40)
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