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ABSTRACT
The term "myocardial infraction" is a sudden deprivation of circulating blood. More rarely infraction
resulted from prolonged vasospasm, inadequate myocardial blood flow (hypotension), excessive
embolic occlusion, aortic root or coronary artery dissection, or aortas. Myocardial infraction is the
major killer in the western industrialized countries. It is an ischemic necrosis of a part of cardiac
muscle because of persistent cessation of its blood supply. The main goal of the current study was to
evaluate the biochemical alterations as electrolytes (sodium, potassium, and chloride), BNP, nitric
oxide (NO), and immunoglobulin, which are important biomarker in patients with myocardial
infraction (MI). 25 patients with heart failure and 10 clinically healthy subjects (control) were used.
The results showed decrease in sodium, potassium, chloride, and immunoglobulin (IgG, IgA, IgM)
and increase in BNP, NO and IgE. These parameters may be regarded as predictors or risk factors of
MI.
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1. INTRODUCTION:

H

contribute to vascular homeostasis.
Therefore,
disturbed
nitric
oxide
production or availability was correlated
with many vascular diseases as
atherosclerosis and hypertension. NO level
was
correlated
with
endothelial
dysfunction, which is an important event in
atherosclerosis (Channon, et al., 2010).
Brain natriuretic peptide (BNP) was named
because it was originally found in extracts
of porcine brain and subsequently in
human heart. The high BNP concentration
merely indicates the presence of cardiac
disease. It is considered as a cardiac
hormone (Maisel, 2003). Congestive heart
failure (CHF) is a complex clinical
syndrome, characterized by multiple
metabolic alterations, including those
related
to
plasma
electrolytes.
Hyponatremia,
hypokalemia,
Hypochlorrmia and hypomagnesaemia are

eart failure (HF) is a complex
clinical syndrome that results from
any structural or functional
impairment of ventricular filling or
ejection of the blood. The cardinal
manifestations of HF are dyspnea and
fatigue, which may limit exercise
tolerance, and fluid retention, that may
lead to pulmonary and/or splanchnic
congestion and/or peripheral edema.
(Clyde, et al., 2013). Clinical presentation
of patients is a key component in overall
evaluation of the patients with myocardial
infraction
(MI),
in
addition
to
electrocardiogram (ECG) abnormalities
and the increase cardiac markers. These
biomarkers include cardiac Troponin I and
T (cT nI and cTnT), myoglobin, lactate
dehydrogenase, and creatine kinase MB
(CK-MB) (Wu, et al., 2004). Nitric oxide
(NO) has multiple important actions that
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the most common electrolyte disorders of
CHF, particularly in patients in more
advanced and refractory stages of the
condition (Milionis, et al., 2002). The
current study aimed to examine the
changes in BNP, Sodium, Potassium,
Chloride,
Nitric
Oxide
and
Immunoglobulin in MI patients.

The table (1) showed significant decrease
in serum sodium, potassium, chloride, and
significant increase in brain natriuretic
peptide level in MI compared with control.
Table (2) revealed a significant increase in
serum levels of nitric oxide and (IgE), and
significant decrease in IgG, IgM and IgA
in MI patient groups compared to the
control.

2. MATERIALS AND METHODS
4. Discussion
2.1. Subjects and design:
Myocardial infarction occurs when
myocardial ischemic exceeds a critical
threshold and overwhelms myocardial
cellular repair mechanisms that are
designed to maintain normal operating
function and homeostasis. Cardiovascular
diseases including atherosclerosis and
cardiac tissue injury after myocardial
infarction is due to free radicals generated
at the site of damage (Greindling, 2007).
The present study showed that serum
sodium, potassium and chloride level was
significantly lowered in M.I patients
compared to the control group. The results
of this study are in agreement with Moses
et al., (1997) and Rawal et al., (2013) who
reported hyponatremia due to impairment
of renal diluting ability related to both
decrease in the delivery of glomerular
filtrate to the distal tubule and to increased
serum levels of antidiuretic hormone
(ADH). Moreover, hypokalemia and
hypochlormia are relatively common
problem in CHF patients, which may be
attributed to administration of diuretics
(Jay, et al., 2000). Furthermore, Dan
Rusinaru, et al., (2012) proposed that,
decrease of sodium concentration in MI
was due to none somatically mediated
increase in arginine vasopressin (AVP)
levels in response to arterial under filling.
The serum chloride levels less than 100
mmol/L are called hypochloremia. This
decrease may be caused by congestive
heart failure (Saeed, 2012).

This study conducted on 25 patients
admitted to Intensive care unit (ICU) in
Damanhur hospital before treatment and
10 healthy individuals used as a control.
Application of the inclusion and exclusion
criteria for diagnosis of AMI patients
according to Alpert et al. (2010), was
confirmed at coronary care unit (CCU) by a
cardiologist guided by the world health
organization (WHO) criteria.
2.2. Blood Sampling:
The blood samples collected into clean dry
sterile centrifuge tube and allowed to colt
at room temperature then centrifuged for
10 minutes at 3000 rpm. Clean and clear
non-hemolyzed sera were aspirated
carefully by Pasteur pipette and transferred
into dry sterile labeled vials. The sera were
used for estimation of the following
parameters; Sodium (Trinder, 1951),
potassium, chloride (Berry, et al., 1989),
nitric oxide (Bories and Bones, 1995),
BNP (Karl, et al., 1999) and
immunoglobulin measured by micro plate
enzyme immunoassay according to the
method of Plebani et al., (1998).
2.3. Statistical analysis:
Statistical analysis was done by SAS
software version 9.1.3 (SAS, 1996) to
determine brain natriuretic peptides,
electrolytes as (Sodium, Potassium and
Chloride),
nitric
oxide
and
immunoglobulin .
3. RESULTS
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Table (1): change of serum sodium, potassium, chloride and BNP
Group
CONTROL
MI
*
: significant

Sodium
(mmol/L)
147.20±2.15
112.60±1.48*
**: high significant

***

Potassium
(mmol/L)
4.22±0.11

Chloride
(mmol/L)
104.00±2.98

BNP
(pg/ml)
22.00±0.91

2.94+0.12**
: Very high significant

82.8±2.35

59.13±2.26**

Table (2): change of serum nitric oxide, IgE, IgM, IgG and IgA.
NO
(µmol/L)
CONTROL 49.80±1.79
Group

MI
*
: significant

IgE
(µg/dl)
31.00±1.75

IgM
(µg/dl)
99.80±3.33

IgA
(µg/dl)
93.40±2.15

IgG
(µg/dl)
939.60±20.15

96.13±2.98** 191.33±4.58*** 24.93±0.94*** 19.73±1.15*** 643.33±18.59**
***
: Very high significant
**: high significant

A significant increase was found in BNP
of MI patient. This result is in harmony
with Arun et al. (2007) and Carolyn et al.
(2006) who reported that, BNP levels are
elevated in cardiac ischemia, arrhythmias,
pulmonary disorders and indirectly chronic
kidney disease. BNP levels are predictive
of clinical outcomes and therefore might
be useful in making decisions with regard
to treatment of congestive heart failure.
The determination of BNP or NT-proBNP
is one of the modern success stories in
laboratory medicine. There is relationship
between BNP and electrolytes, such as
BNP increase excretion of sodium and
water by increasing glomerular filtration
and inhibiting renal sodium reabsorption. It
also decrease secretion of aldosterone and
rennin and cause vasodilatation resulting in
reducing blood pressure and extra cellular
fluid volume (Struthers, 1994).
In
contrary, BNP levels are significantly
lower in obese patients with advanced
heart failure. BNP has a positive relation
with triglycerides and HDL-cholesterol
and a negative relation with total and LDLcholesterol (Jabeen, et al., 2010). Serum
levels of nitric oxides significantly
increased in MI patient groups compared
with control group. NO levels increased in
patients with coronary artery disease and
much higher in patients with multiple

underlying conditions such as hyper
lipidemia and hyperglycemia (Higashino,
et al., 2010). The role of nitric oxide in
mediating many of the regulatory
properties of the endothelium is now
recognized. As for atherosclerosis, it cause
endothelial dysfunction with loss of nitric
oxide bioactivity. The result of current
study is in contrary to Barbato (2004) who
reported that, reduced NO bioavailability is
the hallmark of endothelial; dysfunction
occurring early in cardiac diseases.
Immunoglobulin’s are protein molecules.
They contain antibody activity and are
produced by the terminal cells of B-cell
differentiation known as ‘plasma cells’.
There are five classes of immunoglobulin
(Ig): IgG, IgM, IgA, IgD and IgE. The
present study showed a significant increase
in igE, and decrease in IgG, IgM, and IgA
in MI patient groups compared to the
control group. These results are agreement
with Władysław et al. (2008) who recorded
that, higher levels of immunoglobulin E in
patients with ischemic heart disease may
serve as evidence that the immunoglobulin
takes part in the atherogenesis and in
ischemic heart disease development. On
other hand, Caidahl et al. (2012) reported
that, low serum IgM titers were associated
with increased age, prior MI, angina
pectoris,
congestive
heart
failure,
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hypertension, higher body mass index.
Patients present with an increased immune
reaction in the early phase of acute
myocardial ischemia (Kołtowsk, et al.,
2012)
Conclusion.
From the observed result it could be
concluded that patient's with MI
accompanied by low levels of serum
sodium, potassium, chloride, IgA, IgM and
IgG and high levels of nitric oxide, BNP
and IgE. These may be all be regarded as
risk factor and could be used as diagnostic
tools for MI.
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ﻣﺠﻠﺔ ﺑ ﻬﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ

ﻋﺪد  ,150-145 :(1) 26ﻣﺎرس2014

اﻟﺘﻐﯿﺮات اﻟﻜﯿﻤﺎﺋﯿﺔ اﻟﺤﯿﻮﯾﺔ ﻟﻠﮭﺮﻣﻮن اﻟﻤﺨﻲ اﻟﻤﺪر ﻟﻠﺼﻮدﯾﻢ واﻟﺸﻮادر ﻓﻰ ﻣﺮﺿﻰ اﻟﻘﻠﺐ
1

ﺣﺴﯿﻦ ﻋﺒﺪ اﻟﻤﻘﺼﻮد  ،1ﺧﺎﻟﺪ ﻣﺤﻤﺪ ﻣﺼﻄﻔﻲ ﻓﺮاره ،2اﯾﻤﺎن ﻣﺤﻤﻮد اﻟﺼﺮدى

1ﻗﺴﻢ اﻟﻜﯿﻤﯿﺎء اﻟﺤﯿﻮﯾﺔ-ﻛﻠﯿﮫ اﻟﻄﺐ اﻟﺒﯿﻄﺮي –ﺟﺎﻣﻌﮫ ﺑﻨﮭﺎ2 .ﻗﺴﻢ اﻟﺒﺎﺛﻮﻟﻮﺟﯿﺎ اﻹﻛﻠﯿﻨﯿﻜﯿﺔ-ﻛﻠﯿﮫ اﻟﻄﺐ اﻟﺒﯿﻄﺮي –ﺟﺎﻣﻌﮫ ﺑﻨﮭﺎ

اﻟﻣﻠﺧص اﻟﻌر ﻲ
ﻌﺗﺑــر ﻣــرض اﺣﺗﺷــﺎء ﻋﺿــﻠﻪ اﻟﻘﻠــب أﺣــد اﻻﺳـ ﺎب اﻟرﺋ ﺳــﺔ ﻓــﻰ اﻟوﻓـﺎة ﻓــﻰ اﻟﻌــﺎﻟم و ﻬــدف ﻫــذا اﻟ ﺣــث اﻟــﻰ د ارﺳـﺔ اﻟﻌﻼﻗــﺔ ﺑــﯾن

اﻟﻬرﻣ ــون اﻟﻣﺧ ــﻲ اﻟﻣ ــدر ﻟﻠﺻ ــودﯾوم واﻟﺷـ ـوادر واﻛﺳ ــﯾد اﻟﻧﯾﺗر ــك اﻟ ــﻰ ﺷ ــدة اﺣﺗﺷ ــﺎء ﻋﺿـ ـﻠﺔ اﻟﻘﻠ ــب .وﻹﺟـ ـراء ﻫ ــذﻩ اﻟد ارﺳ ــﺔ ﺗ ــم

اﺧﺗ ﺎر 25ﻣرﺿﺎ ﻣن اﻟواردﯾن اﻟﻰ وﺣدﻩ اﻟﻌﻧﺎ ﺔ اﻟﻣر زة ﻣﺳﺗﺷﻔﻰ دﻣﻧﻬور اﻟﺗﻌﻠ ﻣﻲ ﺷ و ﻋﺎﻣﻪ اﻟم ﻓﻰ اﻟﺻدر وﺿﯾ ﻓـﻰ
اﻟﺗ ــﻧﻔس وﺗ ــم ﻋﻣ ــﻞ اﺳ ــﺗﺑ ﺎن ﺎﻣ ــﻞ ﻋ ــن اﻟﺣﺎﻟـ ـﺔ اﻟﻣرﺿـ ـ ﺔ ﻣ ــن ﺑدا ــﻪ ﺣـ ـدوث اﻻﻋـ ـراض ﻻﺣﺗﺷ ــﺎء ﻋﺿ ــﻠﻪ اﻟﻘﻠ ــب .ﺗ ــم ﺗﻘﺳـ ـ م

اﻟﻣﺟﻣوﻋــﺎت اﻟــﻰ ﻣﺟﻣــوﻋﺗﯾن اﻻوﻟــﻰ اﻟﺿــﺎ طﺔ ﻋ ــﺎرﻩ ﻋــن ﻋﺷـرﻩ اﺷــﺧﺎص ﻟ ﺳــت ﻟــدﯾﻬم ا ــﻪ اﻋـراض ﻣــرض اﻟﻘﻠــب او اﻟﺻــدر
ﻋﺎﻣ ـﺔ .اﻟﻣﺟﻣوﻋــﺔ اﻟﺛﺎﻧ ــﺔ ﺧﻣﺳ ـﺔ وﻋﺷــر ن ﺷﺧﺻــﺎ وﻟــدﯾﻬم اﻋ ـراض ﻣــرض اﻟﻘﻠــب .وﻗــد اﺛﺑﺗــت ﺗﻠــك اﻟﻧﺗــﺎﺋﺞ وﺟــود ارﺗ ــﺎ ﺑــﯾن
ﺣــدوث ﻣــرض اﺣﺗﺷــﺎء ﻋﺿــﻠﻪ اﻟﻘﻠــب ﻣــن ﺟﻬــﻪ واﻧﺧﻔــﺎض ﻣﺳــﺗو

ــﻼ ﻣــن اﻟﺻــود م واﻟﺑوﺗﺎﺳــﯾوم واﻟﻛﻠور ــد واﻻﻣﯾﻧوﺟﻠو ﯾﻧــﺎت

)ا ــﻪ-ﺟــﻰ-ام( .و ــذﻟك اﺛﺑﺗــت ﺗﻠــك اﻟد ارﺳــﻪ وﺟـود ارﺗ ــﺎ ﺑــﯾن ﺣــدوث ﻫــذا اﻟﻣــرض وارﺗﻔــﺎع ﻣﺳــﺗو اﻛﺳــﯾد اﻟﻧﺗر ــك وﺗر ﯾــز

اﻟﻧﺗـرات واﻟﻧﯾﺗر ــت واﻟﺑﯾﺑﺗﯾــد اﻟﻣﺧــﻲ اﻟﻣــدر ﻟﻠﺻــودﯾوم واﻻﻣﯾﻧوﺟﻠــو ﯾن )ا ( وﺗﺷــﯾر ﻫــذﻩ اﻟﻧﺗــﺎﺋﺞ اﻟــﻰ ان ــﻞ ﻫــذﻩ اﻟﻌواﻣــﻞ ﻣ ــن
اﻋﺗ ﺎرﻫﺎ ﻣن ﻋواﻣﻞ اﻟﺧطر اﻟﻣرﺗ طﻪ ﻣرض اﺣﺗﺷﺎء ﻋﺿﻠﻪ اﻟﻘﻠب .ﺎﻹﺿـﺎﻓﺔ اﻟـﻰ ﻫـذا اظﻬـرت اﻟد ارﺳـﻪ اﻟﺣﺎﻟ ـﻪ وﺟـود ﻋﻼﻗـﺔ

ذات دﻻﻟﻪ اﺣﺻﺎﺋ ﻪ ﺑﯾن ﺷدﻩ اﻟﻣرض وﻣﺳـﺗو

ـﻼ ﻣـن اﻻﻟﻛﺗروﻟ ـﺎت واﻛﺳـﯾد اﻟﻧﯾﺗر ـك واﻟﻬرﻣـون اﻟﻣﺧـﻰ اﻟﻣـدر ﻟﻠﺻـود م وﻗـد

ﺳﻠطت اﻟﻧﺗﯾﺟﻪ اﻟﺳﺎ ﻘﻪ اﻟﺿوء ﻋﻠﻰ اﻫﻣ ﻪ اﻛﺳـﯾد اﻟﻧﯾﺗر ـك واﻟﻬرﻣـون اﻟﻣﺧـﻰ اﻟﻣـدر ﻟﻠﺻـود م ـﺄداﻩ ﺗﺷﺧ ﺻـ ﻪ وﻫـدف ﻋﻼﺟـﻰ
ﻻﺣﺗﺷﺎء ﻋﺿﻠﻪ اﻟﻘﻠب.
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