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Objective: To Compare the level of fasting homocysteine among healthy adults,
diabetic and non-diabetic cardiac patients.

Methods: Using Purposive sampling method, Comparative analytical study was
conducted in Rawalpindi institute of cardiology between 6" June to 15" July 2016
and included healthy adults, diabetic cardiac and non-diabetic cardiac patients
between ages of 20 to 60; blood were drawn during last week of Ramadan and
then examined for homocysteine level. Additional information like age, ESR, lipid
profile and Leukocytes count were also Analyzed.

Results: Of the 93 subjects, there were 30(32.3%) each in healthy adults and
diabetic cardiac patient groups A and C respectively but 33(35.5%) patients were
in non-diabetic cardiac patients group B. The mean age of group A, B and C were
51.3+5.6 years, 56.73+9.35 years and 52.4+9.07 years respectively. The mean
values of homocysteine were 12.3, 14.39 and 15.17 among group A, B and C
respectively. The mean values of LDL were 2.90, 3.58 and 3.35; for HDL 1.09, 1.19,
and 1.19 among group A, B and C respectively. The mean values of Triglycerides
were 1.45, 1.96 and 2.07; for Cholesterol 4.72, 5.71 and 5.52 among group A, B
and C respectively.

Conclusions: We may conclude that fasting may have beneficial effects on
maintaining homocysteine levels among healthy adults, diabetic non cardiac
patients as their mean values were within normal range, as well as on diabetic
cardiac patient but there value were near to normal.

Introduction
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Cardiovascular diseases (CVDs) are a group of
disorders involving the heart and blood vessels or both.
These are the number one killing disorders in both
developed and developing countries.! Cardiac disease-
related morbidity and mortality commonly caused by
stroke, congestive cardiac failure, and ischemic heart
disease. In developed countries, ischemic heart disease
is the single largest cause of death so CVDs are
considered as a significant burden. Smoking,
hypertension, diabetes, lipid abnormalities, obesity, and
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sedentary lifestyle are the known risk factors for
cardiovascular diseases. However, there are some
emergent or new risk factors.2

Diabetes mellitus (DM) is a group of metabolic
disorders in which blood glucose level increases because
of abnormality in the secretion of insulin, its action, Or
both. Due to increased risk factors e.g. Population growth,
aging, obesity, and physical inactivity the number of
diabetic patients is increasing worldwide.3
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An influential risk factor for heart diseases is
Diabetes mellitus. There is two times increased risk of
having first myocardial infarction (MI) in diabetic patients.
In diabetic patients after an acute MI mortality rate is
higher as compare to non-diabetic. It is evident from
recent literature that there is a two time increase in
mortality rate in patients with diabetes in last 5 years.*

Homocysteine is a non-essential amino acid
containing sulfur.® It is similar in structure to the amino
acid cysteine only difference is an additional methylene (-
CH2-) group.l®! It has no roll in protein synthesis.? It
cannot be obtained from food so obtained by
demethylation of dietary methionine by methyltransferase
enzyme. Methionine is obtained from dairy products,
canned foods and white flour.® By using vitamin B,
homocysteine can be converted into cysteine or recycled
into methionine.®

The presence of an abnormally elevated level of
serum or plasma homocysteine is defined as Hyper-
homocysteinaemia.2 With A high “H Score, “Or increased
serum homocysteine levels, there is a three times
increased risk of heart attack as it converts the low
density lipoprotein (LDL) into oxidized LDL, It encourages
blood clot formation and platelets aggregation and
multiply-part of the atherogenic process.®

Increased serum homocysteine level is implicated as an
early promoter of atherosclerosis’ It is consider as a
modifiable and independent risk factor for cardiovascular
diseases.5 It is evident from literature that homocysteine
levels are significantly higher in patients with CAD and
diabetes mellitus particularly in type 2 diabetes.3 7-8

Increased homocysteine levels also correlated
significantly with increasing severity and complication of
CAD5 In type 2 diabetic patients, increased plasma
homocysteine level is related to macro vascular disease
and death® Studies suggested that elevated level of
homocysteine accelerates the risk of cerebral /peripheral
vascular disease and Ml in both and genders.®

During the blessed month of Ramadan (lunar
month of the Muslim year), which is mandatory for all
Muslims to refrain from drink, food and smoking every day
from dawn to dusk. Numerous studies have documented
the physiological effects of Ramadan, specifically
regarding changes lipids profile, blood pressure, fasting
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blood sugar, hormonal and other biochemical markers.
However, the association of homocysteine among the
healthy, diabetic and non-diabetic cardiac patients and
biochemical factor such as homocysteine, a significant
relationship between atherosclerotic risk factors that have
been previously documented but not yet been studied
during the holy month of Ramadan. The purpose of the
present study was to compare the level of fasting
homocysteine among healthy adults, diabetic and non-
diabetic cardiac patients.

Methodology

Purposive sampling technique was used,
comparative analytical study was conducted in Rawalpindi
institute of cardiology between 6 June to 15 July 2016
and compromised of healthy adults, diabetic cardiac and
non-diabetic cardiac patients between age of 20 to 60
years and were fasting for the whole month, blood
samples were drawn during last week of Ramadan and
then examined for homocysteine level and lipid profile.
Patients with any other comorbidity were excluded from
the study. Samples containing ethylenediaminetetraacetic
acid (EDTA), plasma and blood cells were then separated
through  centrifugate in  machine. Plasma total
homocysteine was measured with fluorescence detection.
By wusing Technicon serum total cholesterol and
triglycerides ~ were  measured. LDL-cholesterol
concentrations were calculated by using the formula of
Friedewald et al. Additional information like age, height,
weight, BMI, ESR, and Leukocytes count were also
analyzed. SPSS software version 21 was used for data
entry and analysis and then data are reported in means +
SDs. Statistical analysis of the results was then performed
by using one way ANOVA with the mean values, standard
deviation among healthy subjects, Non diabetic; cardiac
Subjects and diabetic; cardiac Subjects. Significance
value was set at P < 0.05 for all statistical tests.

Permission for the study was obtained from the
head of the department cardiologist. Written informed
consent was taken from all subjects at the time of blood.

Results
Out of total 93 individuals, there were 30(32.3%)
each in healthy adults and diabetic cardiac patient groups
A and C respectively but 33(35.5%) patients were in non-
diabetic cardiac patients group B. The mean age of group
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A, B and C were 51.3+5.6 years, 56.73+9.35 years and
52.4+9.07 years respectively in three groups.

The mean values of homocysteine were
compared among Healthy subjects, Non diabetic; Cardiac
Subject and Diabetic; Cardiac Subject respectively. In
which there is a significant difference between these
groups with P =0.012*. P value of HCY between Group A
& C is 0.016 there is a significant difference between this
groups. P value of HCY between A & B and Group B & C
are 0.09 and 0.721 respectively so there is no significant
difference in these groups. (Figure No 1)
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Figure 1 Shows the mean +SD of Homocysteine
among the Groups
* means P value < 0.05 statistically significant.

Table | Shows comparison of the mean with
standard deviation of different variables among Healthy

subjects, Non diabetic; Cardiac Subject and Diabetic;
Cardiac Subject.

The mean values of LDL, ftriglycerides,
cholesterol and HDL were also compared among Healthy
subjects, Non diabetic; Cardiac Subject and Diabetic;
Cardiac Subject respectively. In which there is a
significant difference between these groups with P
<0.001*** except HDL. (Table no I)

P value of LDL between Group B & C are 0.211
so there is no significant difference in this group. P value
of LDL between Group A & C is <0.05and Group A & B is
<0.001 there is a significant difference between these
groups. P value of Triglycerides between Group A& B and
Group A & C are 0.005 and 0.001 there is significant
difference between these groups. P value of Triglycerides
between Group B & C is 0.761 there is no significant
difference in this group. P value of Cholesterol between
Group A& B and Group A & C are <0.005 there is
significant difference between these groups. P value of
cholesterol between Group B & C is 0.516 there is no
significant difference in this group.

Discussion

This comparative analytical study compared
three groups (healthy adults, diabetic cardiac and Non-
diabetic cardiac patients) for theeffects of fasting on
homocysteine levels and lipid profile (cholesterol, HDL,
LDL and TGs). According to the results, fasting improved

Table No I: Show mean * SD of different variables among healthy subjects, non diabetic; cardiac subject and diabetic;
cardiac subject.
Group A: Group B: Group C:
Healthy subjects Non diabetic: Cra)r di.ac Subiect Diabetic;Cardiac P-Value
Variable (Neither cardiac, nor diabetic) (;1=33) ! Subject: One-way
(n=30) Mean+ SD (n=30) Anova
Mean+ SD - Mean+ SD
TLC
(Total laukocytes 9716.67+792.67 9336.36+2631.64 9686.67+2835.82 0.763
count in cells/
cumm)
e 13.20+1.54 24.39+5.04 26.27+6.90 <0.001"
(mm/hr)
Cholesterol 472+0.38 5714079 5.5240.72 <0.001*
(mmol/L)
Triglycerides 1.45+0.49 1.96+0.56 2.07+0.73 <0001
(mmol/L)
HDL 1.00+0.28 1.19+0.69 1192043 0.085
(mmol/L)
LbL 2.90+0.26 3.58+0.69 3.35+0.44 <0001
(mmol/L)
*n<0.05
**p < 0.001
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the homocysteine and lipid profile levels.

Our results are supported by previous
researches such as a study conducted on Effects of
Intermittent Fasting on Serum Lipid Levels, Coagulation
Status and Plasma Homocysteine Levels and
demonstrated that intermittent fasting has some positive
effects on plasma homocysteine levels and serum HDL.'
Another study demonstrated that in a model like
Ramadan prolonged intermittent fasting led to beneficial
changes on the risk factors for cardiovascular diseases
such as homocysteine (levels were significantly low
during Ramadan in the fasting subjects of both genders)
but it contradicted some results of the current study as no
significant changes were observed in serum total
cholesteral, triglycerides and LDL levels.!

Another study reported that during Ramadan
changed feeding behaviors beneficially affects plasma
lipids (significant decrease in serum total cholesterol and
serum triglyceride concentration) and lipoproteins.'2
Results of another stud revealed significant reduction in
high-density lipoprotein (HDL) cholesterol levels which
supports our results but there was the contradiction that
not significant changes in other lipids.'

Another study done on the weight changes and
metabolic profile during Ramadan fasting and its results
contradicted our results as LDL increased and HDL
decreased significantly but there was no significant factor
seen in total TG and cholesterol, negative correlation
between primary TG level before and during Ramadan,
i.e., subjects with more TG level had a lesser increase in
TG level during Ramadan (Pearson correlation=-0.432,
sig= 0.000, n=81)™" thus a change in feeding behaviours
during fasting in Ramadan beneficially effected
homocysteine and lipid profile levels in all three groups.

Conclusion

Discussion demonstrates that fasting led to
some beneficial effects on homocysteine levels as well as
on lipid profile. By omitting at least one meal particularly
at fasting time body is active metabolically and low blood
viscosity level at same time. We conclude that fasting
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might have favorable effects on homocysteine levels for
healthy adults, diabetic non cardiac patient as well as on
diabetic cardiac patient as their mean values are within
normal range or near to.
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