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ABSTRACT

The research Measures the activity of CK-MB & BHBDH enzymes with some
biochemical parameters and TAO for the heart Patients group (147), also to the
control group (94). The results showed an increase in activity for both enzyme CK-
MB (33.29+4.96 U/L) and BHBDH (224.12+ 0.82 U/L) in serum for the heart Patients
group compared to the control (8.67+0.41 U/L, 136.73£0.95 U/L) respectively. The
results also showed a significant difference in the activity of CK-MB and BHBDH in
serum for the angina pectoris group with the myocardial infarction group. The results
indicated that there was a significant increase activity of peroxidase in serum for the
heart Patients group (92.33 + 4.68 U/L) compared to the control group (47.66+ 0.60
U/L), while there was a significant decrease in the activity of Catalase and TAO
concentration in serum for heart patients group (25.53 #0.47 U/L, 0.89 +0.01
umol/ml) compared to the activity of Catalase and TAO concentration in serum for
the control group (53.11+0.50 U/L, 1.261 £ 0.02 pmol/ml) respectively. Potassium,
iron, and copper concentrations in the serum of the heart patients group were
significantly higher than those in the serum of the control group (4.07 0.06 mmol/l,
122.45 0.95 g/dl, and 103.95 1.46 g/dl, respectively). Zinc concentration was also
significantly lower in the serum of the heart patients group (73.48 2.08 g/dl) than in
the control group. Although there was no discernible difference in the serum calcium
concentration between the cardiac patient's group (8.53 0.08 mg/dl) and the control
group (8.545 0.06 m/dl). Finally, the findings in the group of individuals with heart
disease demonstrated a substantial negative correlation between the activity of serum
CK-MB and serum calcium levels. It was also found that there was a substantial
negative correlation between the serum CK-MB activity and the serum peroxidase and
TAO concentrations, and a significant positive correlation between the serum catalase
and iron concentrations.

Keywords: Myocardial Infarction, Angina Pectoris, Creatine kinase-MB, BHBDH,
TAO, Minerals
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INTRODUCTION

Heart disease(HD) is a comprehensive term
that describes a wide range of disorders that
affect the heart's composition and operation,
including blood vessels and various organs that
supply the heart with blood and oxygen and is
considered the main cause of death (1).

One of the diseases of the heart is
myocardial infarction, which is the occurrence
of necrosis or death in part of the heart muscle
cells as a result of ischemia deficiency due to
the presence of a blood clot that blocks the
artery feeding the heart muscle cells, where the
blockage is complete or partial(2). Angina is
the narrowing of the heart’s blood vessels and
the decrease in the amount of oxygen that
travels through the arteries to nourish the
tissue, so the ability of the heart muscle to
contract and relax is reduced, which causes
chest pain, as it occurs in the case of physical
activity or psychological agitation(3).

CK-MB It serves as a potential adjuvant test
in clinical and forensic medicine and is a
biomarker of heart damage (4), biomarkers of
the myocardium, such as creatine kinase MB
(CK-MB) in
myocardial infarction, Within 4 to 8 hours of

the early identification of
the commencement of chest discomfort, CK-
MB levels can be found in the blood; they
increase when the heart muscle cells are
injured, and they return to normal after (48)
hours. (5).
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Enzyme
Dehydrogenase (BHBDH) (EC 1.1.1.30) is one
of the redox enzymes that belong to the

Beta-hydroxybutyrate

dehydrogenase class(6). It is the first enzyme
to degrade ketone bodies, and the last enzyme
to form ketone bodies. Also, the reaction of
BHBDH is not essential for the formation and
decomposition of ketone bodies from a
physiological point of view, because the liver
can produce acetoacetate into the blood
circulation in the period of acidity of the blood,
and the enzyme BHBDH is more abundant
than acetoacetate in the circulation, and this
confirms that The enzyme is important for the
natural flow of ketone bodies to produce
energy(7).
CAT

oxidoreductase

enzyme It s
(EC 1.11.1.6) that plays an

important role in quenching reactive oxygen

an enzyme

species (ROS) as hydrogen peroxide, which

often forms by-products of aerobic
respiration(8). Catalase (a quaternary protein
consisting of a 60 kDa monomer) is a metal
enzyme that catalyzes the degradation of H2O>
(a harmful oxidizing agent). Catalase (CAT) is
expressed in all major organs (especially in the
liver and kidneys) and in red blood cells to
protect cells from oxidative damage (9).

The oxidoreductase enzyme (EC 1.11.1.7),
also known as peroxidase, is a heme protein or
iron porphyrin. It is a member of a large family
of enzymes that are involved in a wide range of
crucial

processes, including oxidation and
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reduction reactions by the mechanism of free
radicals that convert many compounds into
oxidized products. The name is derived from
the components of peroxide that are oxidized
throughout the procedure. (10)

Totall antioxidant capacity (TAO) One of
the most common strategies for assessing the
balance of free radicals in chemical and
biological systems is TAO determination (11).
Antioxidants can prevent types of free radicals
from oxidizing lipids, proteins, and DNA(12).
Free radicals are substances that contain one or
more unpaired electrons. Unpaired or free
electrons are responsible for the interactions of
free radicals with various biomolecules (13).

Minerals are the chemical element that is
formed in the soil and cannot be produced by
living things, but they are needed by living
things as a vital nutrient to perform essential
activities for life. The soil provides minerals to
plants. The majority of the minerals in the
human diet originate from drinking water or

eating plants and animals. (14).

MATERIALS AND METHODS:

Study subjects: The study was conducted
at Al Salam Hospital and Mosul Cardiac
Center The study was conducted on Al-Salam
Hospital and Heart Center in Mosul, 147 blood
samples from people with heart conditions
(68)
infarctions (40 men and 28 women) and (79)

were taken, including myocardial

angina pectoris (46 males and 33 females). Al-

Salam and the Mosul Center for Cardiac
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Medicine and Surgery, whose ages ranged
from 80 to 30, and (94) blood samples from
individuals who appeared to be in good health,
including (34) men and (60) women whose
ages ranged from 67 to 30. After coagulation,
samples were centrifuged and kept for later

examination.

MEASUREMENT OF PARAMETERS:

Creatine  kinase-MB  activity =~ was
estimated using a Cobas device from Roche,
Germany, using the ultraviolet

immunofluorescence method, which tracks the
the 340nm
Beta-hydroxybutyrate

course  of reaction  at
wavelength(15).
dehydrogenase activity in serum was estimated
(16),
dinucleotide solution (30 mM) and sodium salt

of -hydroxybutyrate (160 mM) (the substrate)

by method nicotinamide  adenine

was utilized. The reaction mixture was kept at
pH 7.8, a buffer of 100 mM Tris-HCI, and a
temperature of 37 °C.

The

calculated using the conventional approach

catalase enzyme's activity was
because it relies on the peroxidase enzyme's
enzymatic oxidation of hydrogen peroxide to
produce a coloured material whose absorption
intensity can be measured at a wavelength of
410 nm (17). The activity of the peroxidase
enzyme was estimated using the method of
Nelson & Kulkarni, 1990. This method relies
on the enzymatic oxidation of hydrogen
peroxide by the peroxidase enzyme to produce
substance whose

a coloured absorption
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intensity can be measured at a wavelength of
470 nm(18).

TAO in serum was estimated using a ready-
made analysis kit from the Chinese company
Solarbio, where antioxidants and antioxidant
enzymes are detected in the samples, and the
principle of action is the blue-coloured
reduction of the ferric ion Fe+3 to the ferrous
ion Fe+2 (19). By using the flame atomic
absorption method, which is a sensitive method
for the determination of more than 60
elements, iron, potassium, zinc, and copper
were assessed in blood serum. (20), and are
frequently employed in worldwide laboratories
to calculate traces of components in various
models. This method is precise in determining
trace element concentrations. Where great
accuracy, high sensitivity, high sensitivity, and
selectivity have their limits (21).

Statistical Analysis

Quantitative data were analyzed in SPSS
version 22.0. All data were presented as means
+ standard error values. Correlation between
disease status and measured dependent
variables was evaluated by determining the

correlation coefficient (r).

RESULTS AND DISCUSSION:

Clinical parameters were examined in the
cardiac patient's group and compared to the
healthy group, as shown in Table 1. When
compared to the control group, the heart patient
group showed a large increase in CK-MB

enzyme activity, which is explained by the
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death of cardiac cells and myocardial necrosis,
which causes the enzyme to be released into
the blood. According to the researchers (22).

The results in Table 1 indicated that there
was a significant increase in serum activity of
BHBDH at P< 0.001in heart patients
compared to group control, As in heart
patients, BHB Substance increases, and thus
the effectiveness of the BHBDH will increase,
as indicated by the researchers(23) As well as
damage to some heart cells, which leads to
increase in serum activity of BHBDH (24)

The outcomes in table 1 also demonstrated a
notable rise in serum activity of peroxidase at
P< 0.001

control group, As indicated by the researchers

in heart patients compared to the

(25). This is due to the increase in serum
activity of peroxidase due to the increase of
patients' oxidative stress and the increase in the
active oxygen species.

While the results presented in Table 1 serum
activity indicated a substantial decline. Both
catalase and TAO at P< 0.001 compared to the
group control, and this is congruent with what
was discovered in the group cardiac patients.
(26) Where the reason for the decrease in
serum activity of catalase &TAO concentration
is attributed to the increase in oxidative stress
in heart patients.

Also, the results in table 1 indicate that
there is no significant difference in calcium
concentration in group heart patients compared
to group control at (P > 0.05).
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According to Table 1's findings, the
potassium content in the group of heart patients
increased significantly at P 0.001 when
compared to the group control, which is
consistent with the researcher's findings. (27).
The reason for the increase in potassium in
heart patients is due to physiological disorders
that lead to its liberation from the liver cells
into the plasma, causing weakness in the heart
muscle.

As indicated by the results in table 1, the
concentration of iron was significantly higher
in the group of heart patients compared to the
group controls, with a P value of 0.001(28).
This is because iron stimulates the oxidation of
LDL and its capture by phagocytic cells to
form foamy cells, which worsens heart disease.

According to table 1's findings, there was a
significant rise in copper content in the group
of heart patients compared to the group
controls at (P0.001); Fenton's theory for this is
that copper has an oxidative effect. reactions
that result in cell death and serve as a catalyst
for the enzymes he mentioned that catalyze the
oxidation of LDL-C molecules (29The reason

is due to the rise in oxidative stress, as zinc is
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considered a catalyst for many enzymes
involved in metabolic processes to reduce
oxidative stress, as he indicated, even though
observed results showed that there was a
significant decrease in zinc concentration at (P
0.001) in group heart patients compared to
group control. (30).
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Tablel. Clinical parameters of heart patients group compared to control group.

Clinical parameters Control group | heart Patients Group | p-value
Mean + S.E Mean + S.E
CK-MB (U/L) 8.67+0.41 33.29 £ 4.96 <0.001p
BHBDH (U/L) 136.73%0.95 22411 +£0.82 <0.001p
Peroxidase (U/L) 47.66 £ 0.60 0233+ 4.68 <0.001 p
Catalase (U/L) 53.11 £0.50 25.53 + 0.47 <0.001 p
TAO (pumol/ml) 1.261 £ 0.02 0.89 +0.01 <0.001 p
Ca*2 (mg/dI) 8.54 + 0.06 8.53 + 0.08 > 0.05 p
K*{(mmol/l) 4.07 £ 0.06 6.70 + 0.23 <0.001 p
Fe*? (ug/dl) 12245+0.95 | 185.40 +0.98 <0.001 p
Cu*? (ug/dl) | 103.95 +1.461 | 217.73 £5.90 <0.001 p
Zn*? (ug/dl) 92.48+1.326 | 73.48+2.08 <0.001 p
Note: A very significant difference P< 0.001, no significant difference p>0.05

CK-MB enzyme activity was measured in
the serum of patients with myocardial
infarction and angina pectoris and compared
with the control group, as shown in Figure 1. It
was observed that there was a significant
increase in the activity of CK-MB at P<0.001.
in both patients (myocardial infarction &
angina pectoris) within group control, and a
significant increase in serum activity of CK-
MB at P<0.01 in patients with angina pectoris
compared to patients with myocardial
infarction, and the reason is that enzyme is one

of the important diagnostic indicators, as it acts
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as an indicator of myocardial infarction, and
the reason for the high activity of CK-MB is
necrosis Cardiac muscle and heart cell death,
so the enzyme is released into the blood (24).
The activity of CK-MB in angina pectoris is
less than that of myocardial infarction, The
reason is that angina pectoris occurs without
major changes in heart enzymes, as mentioned

by the researcher (27).
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Figure 1. The activity of serum CK-MB in the
control group, angina pectoris group and

myocardial infarction group.

It is evident from Figure 2 that there is a
significant increase in the BHBDH enzyme
activity in patients with angina pectoris and
heart attack compared to the control group, as
well as a significant increase in the enzyme at
(P0.001)

myocardial infarction, and this is consistent

in angina pectoris compared to
with previous research. BHBDH enzyme
activity was measured in the serum of patients
with myocardial infarction & angina pectoris
and compared with the control group (23),
wherein damage to some heart cells and an
increase in BHB in patients with heart disease
both increase the serum activity of BHBDH, as
mentioned by (31).
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Figure 2. The activity of serum BHBDH in the
control group, angina pectoris group and
myocardial infarction group

The activity of peroxidase was measured
when compared to the control group, in the
serum of patients with myocardial infarction
and angina pectoris. A significant increase was
observed at (P<0.001) in serum activity for
both groups (myocardial infarction and angina
pectoris) compared to group control as shown
in figure 3, the reason for the increase in serum
activity peroxidase is due to the increase in
oxidative stress and the increase in active
oxygen species in both patients with group
control. This is consistent with (25). While
there was no significant difference in serum
activity of peroxidase at p>0.05 between

angina pectoris and myocardial infarction.
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Figure 3. The activity of serum peroxidase in the
control group, angina pectoris group and
myocardial infarction group.

The findings

demonstrated a substantial decrease in serum

in figures 4 and 5

catalase activity and total antioxidant capacity
in the blood serum of patients with angina
pectoris and myocardial infarction compared
group at (P0.001). The

explanation is that the antioxidant effects of

to the control

the enzymes catalase and TAO, which reduce
LDL oxidation, limit its deposition on artery
walls, prevent lipid peroxidation, and platelet
aggregation, and suppress the inflammatory
response, play a significant role in protecting
against heart disease. (32,33).
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Figure 4. The activity of serum catalase in the
control group, angina pectoris group and
myocardial infarction group.
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Figure 5. The activity of serum TAO in the
control group, angina pectoris group and
myocardial infarction group.

The results shown in table 2 show that
there is no significant difference in calcium
concentration between the groups of people
with angina pectoris and those without it at
(P>0.05), but that there is a difference between
the groups
infarction and those without it at (P0.05).

of people with myocardial

According to studies, calcium deposition
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causes calcification of blood arteries, which

explains why an elevated calcium

concentration is linked to an increased risk of

heart  disease, particularly  myocardial

infarction (34).

Table 2. Mineral assessment in a group of myocardial infarction and angina pectoris and compared to the
control group.

Myocardial infarction | Angina Pectoris
minerals &ZZZTZQEOUD group group

Mean + S.E Mean + S.E
Ca*? 8.545+0.060 A | 8.171+0.138 B* 8.730+0.092 A
K* 4.079£0.057 A 7.201+0.593 B*** 6.424+0.125 B***
Fe? 122.45+0.952 A | 185.91+1.459 B*** 185.11+1.295B***
Cu*? 103.95+1.461 A 224.564+12.059 B*** | 213.93046.299B***
Zn*? 92.489+1.326 A | 73.436+4.351 B*** 73.503+2.175B***
*** A very significant difference P<0.001 , *aa significant difference p<0.05

According to the results presented in Table
2, both groups of patients with angina and
myocardial infarction had significantly higher
potassium concentrations than the control group
(P < 0.001). In particular, as we indicated
earlier, the heart to physiological disorders that
lead to its release from the liver cells into the
blood plasma causing weakness of the heart
muscle. (27). The results also indicated that
there was no difference in potassium levels
between the group with angina pectoris and
those with myocardial infarction (P > 0.05).

According to the findings in Table 2, both
patient groups with angina pectoris and
myocardial infarction had significantly higher
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iron concentrations (P < 0.001) than the group
serving as the control. The cause is thought to
be iron, which increases LDL oxidation and
macrophage capture of LDL to form foam cells.
This makes heart disease more prevalent, and
this is consistent with (28). The results also
showed that there was no significant iron
concentration (P>0.05) in the group of angina
pectoris compared to myocardial infarction.

The findings in Table 2 revealed a significant
increase at (P<0.001) in the concentration of
copper for both groups (myocardial infarction
patients and angina pectoris) compared to group
control, and the reason is due to the oxidative

effect of copper by Fenton reactions that
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destroy cells and act as a catalyst for enzymes (P<0.001) in both groups (myocardial infarction

that catalyze oxidation LDL-C particles and this patients and angina pectoris) due to increased

is consistent with (29). The results also showed oxidative stress, as zinc, is a catalyst for many

that there was no significant copper enzymes involved in metabolic processes to

concentration (P>0.05) in a group of angina reduce oxidative stress as well (30). The results
pectoris compared to myocardial infarction. also showed that there was no significant zinc
The results showed that there was a concentration (P>0.05) in a group of angina

significant decrease in zinc concentration at patients compared to myocardial infarction.

Table 3. The relationship Between clinical parameters with CK-MB and BHBDH enzymes in heart Patients

group.
Clinical CK-MB BHBDH

QLIRS r- value p- level r- value p- level
Peroxidase | --emmemem | cemeeees -0.245" <0.05
Catalase @~ | -—--- 1 0.822™ <0.01
Fe BRASR | Pt 0.803" <0.01
BAC D B | - [ -0.406™ <0.01
Ca -0.276 X TR [ p—

serum with

The results in table 3 showed a linear
correlation between the activity of CK-MB
and BHBDH in

clinical

stress, prevents lipid peroxidation and protein
oxidation,

levels,

and

increases

antioxidant

improves

mitochondrial

parameters in the heart patients group, there
was a very strong inverse link observed
between the activity of BHBDH and activity
of peroxidase in serum at P<0.05, while there
was a significant positive
between the activity of BHBDH with the

relationship

activity of catalase in serum at P<0.01. The

reason for that BHBDH reduces oxidative

respiration and ATP production(35).

The results showed in table 3, there was a
positive significant relationship at P<0.01
between the activity of BHBDH and iron
concentration in the serum of heart patients
group, and the reason is that BHBDH

increases in heart patients ( 23), in addition,
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iron concentration increases in heart patients,
and this is consistent with (28).

Table 3 observed a significant negative
correlation between the activity of BHBDH
and TAO concentration in serum of the heart
patients group at P< 0.01, so that TAC
protects against oxidative stress which agrees
with(33), While an increase in BHB in the
heart patients leads to an increase in activity
of BHBDH enzyme and thus an increase in
oxidative stress, as indicated with(23).

A significant negative correlation was
observed in table 3 between the activity of
CK-MB with calcium concentration in the
serum of the heart patients group at P< 0.01.
This agrees with (36), and the reason is that
calcium has an important role in the electrical
activity of the heart and its function in
pumping blood, as the pumping of blood to
the heart muscle decreases, and therefore due

to a lack of calcium concentration.

CONCLUSION

We conclude from the research that there
is an increase in the activity of CK-MB, and
BHBDH in serum for the heart Patients group
(angina  pectoris, myocardial infarction
groups) compared to the control group.
Also, an increase was observed inactivity of
peroxidase, the concentration of iron,
potassium and copper in serum for the heart
Patients group compared to the control group,
while a decrease was found in the activity of

catalase, concentration of TAO and zinc in
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serum for heart Patients group compared to
control group. Their results showed no
significance in the concentration of calcium.

There was also a positive correlation ship
between the activity of BHBDH in serum for
heart patients with the activity of Catalase
and concentration of iron, while a negative
correlation ship was found with the activity of
TAO.

Finally, There was a negative correlation

peroxidase and concentration of

between the activity of CK-MB in serum for
heart patients and calcium.
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