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Abstract

Objective: The present study was an observational case control design. The data of study were collected in the period
from first of January 2024 to March 2024. The study was conducted from clinical Laboratory private in Hilla City,
Babylon province, Iraq.

Material and methods: A total number of subjects involved in this study was 150 patients, from both sex (male and
female) with age range (5-85). Blood samples were taken from each one to determination lipid profile tests (total
cholesterol, total triglyceride, High and Low-density lipoprotein cholesterol and liver function tests (ALT, AST, ALP,
TSB) and investigation the correlation between them.

Results: The results showed that, these were significant correlation between these tests according to male groups, the
strength and direction of the correlation between TC and TG levels. The value being significant suggests that there was
a moderate strong relationship between these variables (0.491). A strong positive correlation between TC and LDL
levels (0.799), HDL and ALP levels (0.290), ALT and AST levels (0.777). In addition, a positive association between AST
and ALP levels (0.125), TC and LDL levels (0.799). On the other hand, a weak negative association TC and AST levels
(0.045), TC and TSB levels (-0.185), TG and HDL levels (-0.04). TG and AST levels (-0.065), TG and TSB levels (-0.184),
HDL and ALT levels (0.123), HDL and AST levels (-0.133), ALT and TSB levels (-0.08) and between ALP and TSB levels
(-0.08). However, a moderate negative association between TG and LDL levels (-0.32) and a very weak negative
association between HDL and TSB (-0.016).

Conclusion: In male group, a strong positive correlation between TC and LDL levels, HDL and ALP levels, ALT and AST
levels. A positive association between AST and ALP levels, TC and LDL levels, these were significant correlation between
these tests according to female groups, the strength and direction of the correlation between TC and TG levels, a
moderate strong relationship between these variables, TC and LDL levels, ALT and AST levels, ALT and ALP levels, ALT
and TSB levels, AST and ALP levels, AST and TSB levels and ALP and TSB levels. And moderately strong negative
correlation between HDL and ALT levels. So, a relatively weak positive correlation between LDL and AST levels in female
group. Moderately positive correlation between LDL and ALP levels and between LDL and TSB levels.
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1 Introduction

A lipid profile, also known as a lipid panel, is a blood test that measures the levels of various types of lipids (fats) and
fatty substances in the blood. These lipids include total cholesterol, low-density lipoprotein (LDL), highdensity
lipoprotein (HDL) and triglycerides (1). The total amount of cholesterol in the blood, including both "good" (HDL) and
"bad" (LDL) cholesterol, as "bad" cholesterol, LDL cholesterol can build up on the walls of the arteries, leading to
atherosclerosis and increasing the risk of heart disease and "good" cholesterol, HDL helps remove LDL cholesterol from
the bloodstream, reducing the risk of heart disease (2).

Triglycerides are a type of fat found in the blood, high levels of triglycerides are associated with an increased risk of
heart disease. A lipid profile is typically ordered by healthcare providers to assess a person's risk of developing
cardiovascular disease or to monitor the effectiveness of treatments for high cholesterol. The results of a lipid profile
can help guide lifestyle changes, medication prescriptions, and other interventions aimed at reducing the risk of heart
disease (3).

The liver is a major organ only found in vertebrates which performs many essential biological functions such as
detoxification of the organism, and the synthesis of proteins and biochemical necessary for digestion and growth (4).

In humans, it is located in the right upper quadrant of the abdomen, below the diaphragm. Its other roles in metabolism
include the regulation of glycogen storage, decomposition of red blood cells, and the production of hormones. The
various functions of the liver are carried out by the liver cells or hepatocytes. The liver is thought to be responsible for
up to 500 separate functions, usually in combination with other systems and organs (5).

Currently, no artificial organ or device is capable of reproducing all the functions of the liver. Some functions can be
carried out by liver dialysis, an experimental treatment for liver failure. The liver also accounts for about 20% of resting
total body oxygen consumption (6).

The liver plays a crucial role in lipid metabolism. It synthesizes cholesterol and triglycerides and produces lipoproteins
involved in transporting lipids in the bloodstream. Liver function abnormalities can impact lipid metabolism and lead
to dyslipidemia (abnormal lipid levels) (7).

Liver function tests often measure levels of enzymes such as alanine transaminase (ALT) and aspartate transaminase
(AST). Elevated levels of these enzymes can indicate liver damage or inflammation. Liver dysfunction can disrupt lipid
metabolism, leading to changes in lipid profile parameters such as increased triglycerides and decreased HDL
cholesterol (8).

Certain medications used to manage dyslipidemia or liver conditions can affect both lipid profile and liver function test
results. For example, statins, commonly prescribed for high cholesterol, may cause elevations in liver enzymes in some
individuals. Diabetes, obesity, and metabolic syndrome, can impact both liver function and lipid metabolism, leading to
correlations between liver function test results and lipid profile parameters (9).

The correlation between lipid profile and liver enzymes can vary depending on several factors such as overall health
status, underlying medical conditions, lifestyle factors, and medication use (10).

Elevated triglyceride levels are often associated with conditions such as non-alcoholic fatty liver disease (NAFLD) and
metabolic syndrome. Liver enzymes such as alanine aminotransferase (ALT) and aspartate aminotransferase (AST) may
be elevated in individuals with NAFLD, indicating liver inflammation or damage (11).

Elevated levels of total cholesterol, LDL cholesterol, and non-HDL cholesterol have been associated with an increased
risk of cardiovascular disease. However, the correlation between cholesterol levels and liver enzymes is not as strong
as with triglycerides (12). In some cases, elevated cholesterol levels may be associated with certain liver conditions
such as cholestasis or liver cirrhosis, but the relationship is more complex and less direct compared to triglycerides
(13).

Higher levels of HDL cholesterol are generally considered beneficial and may be associated with a lower risk of

cardiovascular disease. There isn't a significant correlation between HDL cholesterol levels and liver enzymes in the
same way as with triglycerides (14).
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While lipid profile abnormalities may indicate underlying liver conditions, liver enzymes themselves may not
necessarily predict lipid profile changes. However, in conditions such as NAFLD, where there is a disturbance in lipid
metabolism, liver enzyme levels may be altered alongside changes in lipid profiles (15). The correlation does not imply
causation, and abnormal lipid profiles and liver enzyme levels can often be manifestations of underlying health
conditions such as obesity, diabetes, and metabolic syndrome (16).

Furthermore, lifestyle factors such as diet, exercise, and alcohol consumption can significantly influence both lipid
profile and liver enzyme levels. Therefore, any interpretation of correlation between these factors should be done in the
context of an individual's overall health and medical history, with consideration given to potential confounding
variables (17).

Aim of study

The aim of this study to Survey about correlations between lipid profile parameters and liver function enzymes in
Babylon.

2 Materials and Methods

2.1 Study design

The present study was an observational case control design. The data of study were collected in the period from first of
January 2024 to March 2024. The study was conducted from clinical Laboratory private in Hilla City, Babylon province,
Iraq.

2.2 Patients

A total number of subjects involved in this study was 150 patients, from both sex (male and female with age range (5-
85), all patients and control were from the same ethnic group (Arabic).

2.3  Control group

Individuals were taken as a control group of the age-matched group ranging from (5-85) years in healthy control. A
permission was taken from all subjects of control group after they were told about the aim and advantages of this study.
2.4 Blood samples

A total of 150 hundred individuals who had undergone one or more abortions had their venous blood drawn using a 5-
milliliter medical syringe and a 23-millimeter pointed needle. To separate the blood serum, put the tube in a centrifuge
for 5 minutes after being allowed undisturbed for 15-30 minutes; then, freeze the serum until needed.

1D blood samples collected from patients I

[ 5 ml blood samples were centrifuged ]

Liver function tests
ALT, AST, ALP and TSB

Lipid profiles |

Cholesterol, Triglycerides , HDL and LDL

Figurel Experimental design
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2.5 Measurement of study parameters

The level of Alanine aminotransferase (ALT) and Aspartate aminotransferase (AST), alkaline phosphatase test (ALP)
and Total Serum Bilirubin Test (TSB) were analysis according to their manufacture instructions.

2.5.1  Aspartate aminotransferase enzymatic method (AST)

The Aspartate Aminotransferase (AST) test was another common blood test used to assess liver health, as well as heart
and muscle function. Follow the laboratory's procedures for processing the blood sample. This may involve
centrifugation to separate serum from cells. Use the AST test kit to measure the enzymatic activity of aspartate
aminotransferase in the serum sample. Typically, the enzymatic method involves coupling the AST reaction with other
enzymatic reactions to produce a detectable color change or fluorescence. Measure the absorbance or fluorescence of
the reaction product using a spectrophotometer. Compare the AST levels obtained from the analysis with reference
ranges provided by the laboratory. Elevated AST levels may indicate liver damage, heart conditions, muscle injury, or
other health issues. Document the AST levels in the patient's medical record.

2.5.2  Alanine aminotransferase analysis method (ALT)

The Alanine Aminotransferase (ALT) test, also known as the SGPT (Serum Glutamate Pyruvate Transaminase) test, was
a common blood test used to assess liver health and function. Follow the laboratory's procedures for processing the
blood sample. This may involve centrifugation to separate serum from cells. Use the ALT test kit to measure the
enzymatic activity of alanine aminotransferase in the serum sample. Typically, the ALT analysis method involves
coupling the ALT reaction with other enzymatic reactions to produce a detectable color change or fluorescence. Measure
the absorbance or fluorescence of the reaction product using a spectrophotometer. Compare the ALT levels obtained
from the analysis with reference ranges provided by the laboratory. Elevated ALT levels may indicate liver damage, such
as hepatitis, cirrhosis, or liver injury from medications or toxins. Document the ALT levels in the patient's medical
record.

2.5.3  Alkaline phosphatase test (ALP)

The alkaline phosphatase test (ALP) was a common blood test used to assess liver and bone health. Gather all necessary
materials, including sterile equipment, alcohol swabs, gloves, tourniquet, and the vacutainer or syringe for blood
collection. The patient's identification was confirmed according to the institution's protocol. Follow the laboratory's
procedures for processing the blood sample. This may involve centrifugation to separate serum from cells. Analyze the
serum sample using appropriate laboratory equipment, such as a spectrophotometer. Measure the alkaline phosphatase
enzyme activity in the serum. Compare the ALP levels obtained from the analysis with reference ranges provided by the
Document the ALP levels in the patient's medical record.

2.54  Total Serum Bilirubin Test (TSB)

The Total Serum Bilirubin Test was a common blood test used to measure the total amount of bilirubin in the
bloodstream. Follow the laboratory's procedures for processing the blood sample. This may involve centrifugation to
separate serum from cells. Use the Total Bilirubin test kit to measure the total bilirubin concentration in the serum
sample. The test typically involves the reaction of bilirubin with diazo reagents to form a colored product. Measure the
absorbance of the reaction product using a spectrophotometer. Compare the total bilirubin levels obtained from the
analysis with reference ranges provided by the laboratory. Elevated total bilirubin levels may indicate liver disease, bile
duct obstruction, hemolytic disorders, or other health conditions.

Document the total bilirubin levels in the patient's medical record.

2.6 Determination of lipids profile

2.6.1  Determination of Serum Total Cholesterol (TC)

Cholesterol concentration was evaluated enzymatically in accord with the method as shown in the following reactions:

Cholesterol esterase Cholester oloxidase
Cholesterol esters + H20 ? Cholesterol + Fatty acids Cholesterol + 02
Cholest-4-en-3-one + H20>
Peroxidase

H202 + Phenol + PAP —— Quinonimine (pink) +4 Hz20
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Table 1 Reagents of determination of serum total cholesterol

Reagents Composition Concentration

Reagent1 (Buffer) Phosphate buffer 100 mmol/L
Chloro-4-phenol Sodium chloride Triton x 1001. | 5.0 mmol/L
Preservative 2.3 mmol/L

5 mmol/L

Reagent2 (Enzymes) | Cholesterol oxidase 100 IU/L
Cholesterol esterase 170 IU/L
Peroxidase 1200 IU/L
Phenol aminophenazone (PAP) 0.25mmol/L 167umol /L
Polyethylene glycol 6000

Reagent3 Cholesterol 200 mg/dL or

(Std.) 5.17mmol/L

The content of vial reagent 2 (Enzymes) was added to vial reagent 1 (Buffer), and mixed gently until it was completely
dissolved (approximately 2- 5 min.) to prepare working reagent.

Table 2 Procedure of determination of serum total cholesterol

Reagents Blank | Standard | Sample

Reagent 1ml 1ml 1ml

Deionized water (DW) | 0.01ml | - -
Std. - 0.01ml -

Sample - - 0.01ml

The tubes were mixed, then let stand for 5 min. at 37°C. Absorbance was recorded at lambda max 500 nm against blank.
The colour was stable for 1 hour.

Sample absorbance Cholesterol (mmol/L) =x 5.17
Standard absorbance

2.6.2  Determination of Serum High and Low-density lipoprotein cholesterol (HDL, LDL)

HDL and LDL were precipitated by phosphotungstic acid and magnesium chloride. HDL and LDL obtained in
supernatant after centrifugation then assessed with reagent of total cholesterol.

Table 3 Reagents of determination of serum HDL-LDL cholesterol

Reagents Composition Concentration
Reagent 1 (precipitant) | Phosphotungstic acid 13.9 mmol/L
Magnesium chloride pH 6.2 | 490 mmol/L
Reagent 2 (Standard) Cholesterol 100 mg/dl or 2.58mmol/L

A volume of 0.5mL samples (serum) was added into clean plain tubes.

A volume of 50pL precipitant was added.
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The tubes were mixed vigorously, then let stand for 10 min. at room temperature.

Centrifuge 15 min. at 2000xg. Then next procedure was applied, which include measurement of cholesterol in
supernatant.

Table 4 Procedure of determination of serum HDL-LDL cholesterol

Reagents Blank Standard | Sample

Reagent 1ml 1mL 1mL

Distilled water | 0.025ml | - -
Standard - 0.025ml -

Supernatant - - 0.025ml

The tubes were mixed, then let stand for 5 min. at 37°C. Absorbance was recorded at lambda max 500 nm against blank.
The colour was stable for 1 hour.

HDL-cholesterol (mmol/L) = x Sample absorbance 258
Standard absorbance

(Standard concentration = 2.58mmol/L)

2.6.3 Determination of Serum Triglycerides (T.G.)

Triglyceride concentration was estimated by enzymatic method in accord with the method described by Fossati, and
principle method associated with Trinder reaction, as shown in the following reactions:

Lipase
Triglycerides —— Glycerol+free fatty acids

Glycerol Kinase
Glycerol + ATP >Glycerol-3-phosphate + ADP

Glycerol-3—phosphate oxidase
Glycerol- 3-P + Os¢ > Dihydroxyacetone- p + H202

H202 + 4-chlorophenol + Phenol aminophenazone

Peroxidase

»Quinonimine (pink) + 4H20:
Absorbance of coloured complex (quinonimine), proportional to a concentration of TGs in the specimen.

Table 5 Reagents of determination of serum triglycerides

Reagents Composition Concentration

Reagent 1 (Buffer) PIPES 100 mmol/L
Magnesium chloride 9.8 mmol/L
Chloro-4-phenol Preservative 3.5 mmol/L

Reagent 2 (Enzymes) | Lipase 1000 IU/L
Peroxidase 1700 IU/L
Glycerol-3-p-oxidase 30001U0/L
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Glycerol kinase 660 1U/L
Phenol aminophenazone adenosine triphosphate | 0.5 mmol/L
1.3 mmol/L
Reagent 3 (Standard) | Glycerol equivalent to TGs 200 mg/dl or
2.28 mmol/L

The content of vial reagent 2 (Enzymes) was added to vial reagent 1 (Buffer), mixed gently until completing dissolution
(approximately 2 minutes) to prepare work reagent.

Table 6 Procedure of determination of serum triglyceride

Reagents Blank | Standard | Sample

Reagent 1ml 1ml 1ml

Deionized water | 0.01ml | - -

Standard - 0.01ml -

Sample - - 0.01ml

The tubes were mixed, then let stand for 5 min. at 37°C. Absorbance was recorded at lambda max 500 nm against blank.
Colour was stable for 1 hour.

Triglyceride (mmol/L)=x Sample absorbance 228

Standard absorbance

Standard of T.G = 2.28 mmol/ L

Statistical analysis: It was carried out using SPSS version 23. Categorical variables were presented as frequencies and
percentages. Continuous variables were presented as (Means + SD). Student t-test was used to compare means between
two groups. A p-value of < 0.05 was considered as significant.

3 Results and Discussion

The results revealed highly percent of patients in this study was male other than female (figure 2), which may refer to
increase whole percent of normal residential census in Babylon province, also highly percent of male and female appear
in life stage among 31-51 year compare with other life stages that agreement with Gollob and Hanlon report, 2023 about
Iraqi population, this configuration study gender percent may be refer to high fertility and child dependency face
challenges in investing sufficient resources in the development of young people’s human capital. They must address the
high costs of older adults’ medical and long-term care needs while also investing in the well-being of and future
opportunities for younger generations (18).

The results showed significant correlation between these tests according to male groups as a results in Table 7, the
strength and direction of the correlation between TC and TG levels. The value being significant suggests that there was
a moderate strong relationship between these variables (0.491).

A strong positive correlation between TC and LDL levels (0.799), HDL and ALP levels (0.290), ALT and AST levels
(0.777). In addition, a positive association between AST and ALP levels (0.125), TC and LDL levels (0.799).

On the other hand, a weak negative association TC and AST levels (0.045), TC and TSB levels (-0.185), TG and HDL levels
(-0.04). TG and AST levels (-0.065), TG and TSB levels (-0.184), HDL and ALT levels (0.123), HDL and AST levels (-0.133),
ALT and TSB levels (-0.08) and between ALP and TSB levels (-0.08). However, a moderate negative association between
TG and LDL levels (-0.32) and a very weak negative association between HDL and TSB (-0.016).
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Gender patients percent

Female patents percemt Male patients percent
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1030y $2--72y

Figure 2 demographic data

Figure 2 Demographic data

Table 7 Correlations between lipid profile parameters and levels of liver function enzymes in male group

Parameters | Correlation coefficient | Parameters | Correlation coefficient
TCxTG 0.491** TGxHDL -0.04
TCxHDL 0.108 TGxLDL -0.32
TCxLDL 0.799** TGxALT 0.095
TCxALT 0.161 TGxAST -0.065
TCxAST 0.045- TGxALP 0.070
TCxALP 0.007 TGxTSB -0.184
TCxTSB -0.185 HDLxAST -0.133
HDLxLDL 0.090 HDLxALP 0.290**
HDLxALT -0.123 HDLxTSB -0.016
LDLxALT 0.132 ALTxAST 0.777**
LDLxAST 0.03 ALTxALP 0.175
LDLxALP 0.042 ALTxTSB -0.08
LDLxTSB 0.103 AST x TSB 0.087
AST xALP 0.125 ALP xTSB -0.08

According to the findings, which indicate a strong and directionally related relationship between TC and TG levels, and
these tests were significantly correlated with one another when broken down by male group. There seems to have been
a somewhat strong link between the variables, since the value was significant. These findings corroborated those of a
previous study of (19) that indicated a moderate to strong relationship between total cholesterol (TC) and triglycerides
(TG), two forms of blood lipids that were commonly measured together in lipid profiles to evaluate cardiovascular
health.
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Similar metabolic pathways affected both TC and TG, according to a research of (20). They were controlled by hormones
and enzymes that were part of the lipid metabolism pathway and were produced from carbs and dietary fats. Alterations
to these pathways may have a multiplicative effect on TC and TG levels.

Other medical study (21) found the diets high in fat, particularly saturated and Tran's fats, may increase levels of TC
and TG. The same holds true for diets heavy in sugar and simple carbs; they may increase TG levels. Therefore, there
may be a link between TC and TG levels among people who have comparable eating habits.

Insulin resistance, in which cells do not react normally to insulin, was linked to increased TG levels and often to higher
TC levels as well. Obesity and type 2 diabetes were associated with insulin resistance, which in turn contributes to the
link between TC and TG levels (22).

Findings from the research of (23) suggest that hereditary variables may have a role in lipid metabolism and TC and TG
levels. The two lipid markers may be correlated because certain genetic differences make people more likely to have
elevated amounts of both TC and TG. Less TC and TG were seen in those who exercised often. On the other side, both
lipid levels might rise as a result of inactivity. So, it's not surprising that people who were physically active tend to have
comparable patterns of TC and TG levels, which helps explain why they're correlated (24).

Elevated TC and TG levels may be the result of lipid metabolism being affected by diseases including hypothyroidism,
liver illness, or renal disease. Consequently, it was possible for TC and TG levels to be correlated in these people (25).
While a study of (26) found levels of TC and TG may be correlated, they were still separate lipid markers that have
independent effects on cardiovascular health. An increased risk of atherosclerosis and cardiovascular disease was
linked to elevated TC levels, especially LDL cholesterol.

In this study, a strong positive correlation between TC and LDL levels, HDL and ALP levels, ALT and AST levels. In
addition, a positive association between AST and ALP levels, TC and LDL levels. These results were agreement with
results obtained by (27) who found that, when different biomarkers in the body showed substantial positive
associations, it might be because they shared regulatory systems, physiological pathways, or risk factors.

On the other hand, the results in this study found a weak negative association TC and AST levels, TC and TSB levels, TG
and HDL levels. TG and AST levels, TG and TSB levels, HDL and ALT levels, HDL and AST levels, ALT and TSB levels and
ALP and TSB levels. However, a moderate negative association between TG and LDL levels and a very weak negative
association between HDL and TSB.

These results were agreement with result of (28) who found that, the modest negative connection between TC and AST
levels suggests that changes in one might not always correspond with changes in the other, even though both TC and
AST levels were indicators of liver function. It might be because AST levels were affected by more than simply
cholesterol levels.

A results of (29) found Triglycerides and highdensity lipoprotein cholesterol were two lipid markers that play distinct
but weakly inverse functions in lipid metabolism. Since there seems to be only a weak negative correlation between TG
and HDL levels, it was reasonable to assume that changes in one lipid parameter may not always correspond with
changes in the other, maybe because of distinct physiological effects on the two markers.

Further clinical research (30) found there was a weak negative correlation between total serum bilirubin levels and
alkaline phosphatase. Liver function affects these levels. There seems to be a modest negative correlation between ALP
and TSB levels, which might indicate that bilirubin levels were not always correlated with ALP levels. This could be
because each measure was affected by distinct physiological factors according to other study (31).

The correlation between total cholesterol and low-density lipoprotein levels was somewhat negative. One possible
explanation for the moderate negative correlation between TG and LDL levels was that changes in triglyceride levels
may interact with changes in LDL levels in a more consistent inverse fashion.The levels of total serum bilirubin were
markers of liver function, and there was a very weak negative association between HDL and TSB levels. The link between
HDL and TSB levels was minimal, but it may indicate that liver function has a slight effect on HDL levels (32).

In addition to that, the results showed that, these were significant correlation between these tests according to female

groups as a results in Table 8, the strength and direction of the correlation between TC and TG levels, a moderate strong
relationship between these variables (0.474), TC and LDL levels (0.606), ALT and AST levels (0.993), ALT and ALP levels
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(0.488), ALT and TSB levels (0.88), AST and ALP levels (0.894), AST and TSB levels (0.971) and ALP and TSB levels
(0.88).

However, a relatively weak positive correlation between TC and ALT levels (0.307), TC and AST levels (0.314), TC and
TSB levels (0.302), TG and ALT levels (0.86), TG and AST levels (0.279), LDL and ALT levels (0.272), LDL and AST levels
(0.270), LDL and ALP levels (0.338) and LDL and TSB levels (0.378). On the other hand, a correlation coefficient of (-
0.62) indicates a moderately strong negative correlation between HDL and ALT levels. So, a correlation coefficient of
(0.270) indicates a relatively weak positive correlation between LDL and AST levels. Furthermore, a correlation
coefficient of 0.338 indicates a moderately positive correlation between LDL and ALP levels and between LDL and TSB
levels (0.378).

These results were agreement with results of (33) who found that, not very high The Levels of Total Cholesterol and
Triglycerides were Strongly Correlated. The two main lipids detected in the blood, total cholesterol (TC) and
triglycerides (TG), were often tested combined in lipid profiles. Since there was a moderate-to-strong positive
correlation between TC and TG levels, changes in TC levels will most likely be followed by corresponding changes in TG
levels. Possible causes include hereditary variables influencing lipid metabolism, common metabolic pathways, or
dietary effects as a results of (34).

Table 8 Correlations between lipid profile parameters and levels of liver function enzymes in female group

Parameters Correlation coefficient Parameters Correlation coefficient
TCxTG 0.474** TGxHDL 0.02
TCxHDL 0.160 TGxLDL 0.48
TCxLDL 0.606** TGxALT 0.86*
TCxALT 0.307* TGxAST 0.279*
TCxAST 0.314* TGxALP 0.170
TCxALP 0.369** TGxTSB 0.228
TCxTSB 0.302* HDLxLDL 0.68
HDLxALP -0.014 HDLxALT -0.62
HDLxTSB -0.109 HDLxAST -0.363
LDLxALT 0.272* ALTxAST 0.993**
LDLxAST 0.270* ALTxALP 0.488**
LDLxALP 0.338* ALTxTSB 0.88**
LDLxTSB 0.378** AST x ALP 0.894**
ALP x TSB 0.88** AST x TSB 0.971**

According to study of (35) found the Levels of lowdensity lipoprotein and total cholesterol have a strong correlation.
One of the most important parts of total cholesterol was LDL cholesterol. For this reason, TC and LDL levels were usually
highly correlated. It was common for LDL levels to increase in tandem with TC levels. Among the many components that
make up total cholesterol, LDL cholesterol was a major player.

The correlation between alkaline phosphatase (ALP) levels and acid transferase (ALT) was moderate. Although they
participate in distinct metabolic pathways, the liver enzymes ALT and ALP were related. Because there was a modest
positive correlation between ALT and ALP levels, it was reasonable to assume that liver illness or malfunction impacting
one enzyme may also impact the other according to (36).

The correlation between ALT and TSB levels was moderate, a study of (37) found bilirubin was a byproduct of the liver's
processing of red blood cells, and ALT was an enzyme that was mostly present in the liver. Elevated levels of ALT and
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bilirubin may be caused by liver malfunction or illness, since there was a moderate positive association between the
two markers.

Association between ALP and AST Levels was Moderate demonstrated by (38), it was found that, the liver was one of
several tissues that contain the enzymes AST and ALP. Levels of both AST and ALP that were somewhat positively
correlated may point to liver illness or malfunction. The levels of AST and TSB were somewhat related. Liver cells
contain the enzyme AST, and bilirubin was a byproduct of the liver's processing of red blood cells. The modest positive
correlation between AST and TSB levels implies that increased levels of both AST and bilirubin may be caused by liver
malfunction or illness according of (39).

However, in this study, a relatively weak positive correlation between TC and ALT levels, TC and AST levels, TC and TSB
levels, TG and ALT levels, TG and AST levels, LDL and ALT levels, LDL and AST levels, LDL and ALP levels and LDL and
TSB levels.

These results were agreement with results of (40) who found that, a relatively weak positive correlation between
various biomarkers may indicate that while there was some association between the variables, it was not as strong as
in other cases. Weak positive correlation between TC and ALT Levels. A study of (41) found ALT was an enzyme found
primarily in liver cells. While liver function can influence cholesterol metabolism, a weak positive correlation may
suggest that variations in TC levels were not consistently accompanied by proportional changes in ALT levels. This could
be due to factors such as individual differences in lipid metabolism or the presence of other conditions influencing liver
enzyme levels.

In a weak positive correlation, total cholesterol and total serum bilirubin levels were related. As a results of found the
liver breaks down red blood cells and produces bilirubin as a byproduct. Changes in bilirubin levels may not always be
correlated with changes in TC levels, according to a modest positive association between the two variables. Possible
causes include diseases impacting bilirubin metabolism or the fact that TC levels were affected by variables other than
liver function.

A modest positive association between LDL and AST levels may suggest that increases in LDL levels were not always
followed by corresponding changes in AST levels, similar to the correlation with ALT. Muscle injury was one of the non-
liver factors that may affect AST levels (42). The liver was one of several tissues that contain the ALP enzyme. A limited
positive connection between LDL and ALP levels suggests that alterations in LDL levels were not regularly followed by
corresponding changes in ALP levels, while liver function may impact lipid metabolism. This tenuous correlation can be
due to other variables that influence ALP levels or LDL metabolism according to (43).

On the other hand, in this study, moderately strong negative correlation between HDL and ALT levels. So, weak positive
correlation between LDL and AST levels. Furthermore, a moderately positive correlation between LDL and ALP levels
and between LDL and TSB levels.

In a weak positive correlation, total cholesterol and total serum bilirubin levels were related. The liver breaks down red
blood cells and produces bilirubin as a byproduct. Changes in bilirubin levels may not always be correlated with changes
in TC levels, according to a modest positive association between the two variables. Possible causes include diseases
impacting bilirubin metabolism or the fact that TC levels were affected by variables other than liver function (44).

Other variables impacting LDL metabolism or liver function could be to blame. Levels of LDL and AST weakly correlate
positively. A modest positive association between LDL and AST levels may suggest that increases in LDL levels were not
always followed by corresponding changes in AST levels, similar to the correlation with ALT. Muscle injury was one of
the non-liver factors that may affect AST levels (45).

In this study, there was a moderately strong negative correlation between the levels of Alanine Aminotransferase and
High-Density Lipoprotein. A study of (46) found elevated levels of ALT, an enzyme mostly present in liver cells, in the
blood may suggest liver injury or illness. Because of its role in lowering blood cholesterol levels and its preventative
effects against cardiovascular disease, HDL cholesterol was sometimes referred to as "good" cholesterol.

The relationship between HDL and ALT levels was somewhat negative, meaning that as HDL levels go up, ALT levels go

down, and vice versa. This may suggest that levels of HDL cholesterol were inversely related to liver health. Lower HDL
levels may be caused by liver malfunction or illness, which disrupts lipid metabolism (47).
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4  Conclusions

In male group, a strong positive correlation between TC and LDL levels, HDL and ALP levels, ALT and AST levels. A
positive association between AST and ALP levels, TC and LDL levels.

A weak negative association TC and AST levels, TC and TSB levels, TG and HDL levels. TG and AST levels, TG and TSB
levels, HDL and ALT levels, HDL and AST levels, ALT and TSB levels and between ALP and TSB levels. A moderate
negative association between TG and LDL levels and a very weak negative association between HDL and TSB in male

group.

These were significant correlation between these tests according to female groups, the strength and direction of the
correlation between TC and TG levels, a moderate strong relationship between these variables, TC and LDL levels, ALT
and AST levels, ALT and ALP levels, ALT and TSB levels, AST and ALP levels, AST and TSB levels and ALP and TSB levels.

In female group, a relatively weak positive correlation between TC and ALT levels, TC and AST levels, TC and TSB levels,
TG and ALT levels, TG and AST levels, LDL and ALT levels, LDL and AST levels, LDL and ALP levels and LDL and TSB
levels.

Moderately strong negative correlation between HDL and ALT levels. So, a relatively weak positive correlation between
LDL and AST levels in female group. Moderately positive correlation between LDL and ALP levels and between LDL and
TSB levels.

Recommendations

e Study about association between lipid profile and liver function tests in some disease condition such as Diabetic
disease.

e Study the correlation of fasting lipid profile in patients with chronic Liver disease.

e Study of association of lipid profile and liver parameters with different grades of Non-alcoholic Fatty Liver
Disease.
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