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ABSTRACT
Objective: To evaluate serum total cholesterol (TC) and malondialdehyde (MDA) in
healthy subjects in winter and summer seasons.
Subjects and methods: This study was conducted at the college of Pharmacy,
University of Mosul. Twenty healthy subjects, non-smokers, free from any
medication were included in this study. Five mL of blood sample from each subject
was taken in winter and other blood sample was taken from the same subject in
summer and analysed for serum TC and MDA.
Results: No significant difference was noticed between winter and summer for serum
TC (٤.٦٥±٠.٥٩ mmol/L versus ٤.٤٥±٠.٦ mmol/L). However, serum MDA in
summer (١.١٩±٠.٢ µmole/L) was significantly higher (P < ٠.٠١) than in winter
(٠.٩٦±٠.١٦ µmol/L)
Conclusion: Oxidative stress increases in hot weather. Seasonal serum lipid profile
levels depend on life style of the people and their geographical location.
اﻟﺨﻼﺻﺔ
. ﻟﺘﻘﻴﻴﻢ اﻟﻜﻮﻟﺴﺘﻴﺮول اﻟﻜﻠﻲ واﻟﻤﺎﻟﻮﻧﻴﺎﻟﺪهﺎﻳﺪ ﻓﻲ ﻣﺼﻞ اﻟﺪم ﻓﻲ اﻻﻓﺮاد اﻻﺻﺤﺎء ﻓﻲ ﻓﺼﻠﻲ اﻟﺼﻴﻒ اﻟﺸﺘﺎء:اﻟﻬﺪف
 وﺷﻤﻠﺖ ﻋﺸﺮون ﺷﺨﺼﺎ ﻣﻦ. ﺟﺎﻣﻌﺔ اﻟﻤﻮﺻﻞ، اﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻓﻲ آﻠﻴﺔ اﻟﺼﻴﺪﻟﺔ:اﻻﻓﺮاد و ﻃﺮاﺋﻖ اﻟﻌﻤﻞ
 اﺧﺬ ﺧﻤﺴﺔ ﻣﻠﻠﻴﺘﺮﻋﻴﻨﺔ دم ﻣﻦ آﻞ ﺷﺨﺺ ﻓﻲ اﻟﺸﺘﺎء و أﺧﺮى.ﻏﻴﺮ اﻟﻤﺪﺧﻨﻴﻦ و ﻟﻢ ﻳﺘﻨﺎوﻟﻮا اي دواء ﺧﻼل اﻟﺪراﺳﺔ
. و اﺟﺮي ﺗﺤﻠﻴﻞ اﻟﻜﻮﻟﺴﺘﻴﺮول اﻟﻜﻠﻲ واﻟﻤﺎﻟﻮﻧﻴﺎﻟﺪهﺎﻳﺪ ﻓﻲ ﻣﺼﻞ اﻟﺪم.ﻣﻦ ﻧﻔﺲ اﻟﺸﺨﺺ ﻓﻲ اﻟﺼﻴﻒ
(٤.٦٥±٠.٥٩  ﻟﻢ ﻳﻜﻦ هﻨﺎك ﻓﺮق ﻣﻌﻨﻮي ﻓﻲ اﻟﻜﻮﻟﺴﺘﻴﺮول اﻟﻜﻠﻲ ﻓﻲ ﻣﺼﻞ دم ﺑﻴﻦ اﻟﺸﺘﺎء و اﻟﺼﻴﻒ:اﻟﻨﺘﺎﺋﺞ
 ﻣﻦ ﻧﺎﺣﻴﺔ أﺧﺮى آﺎن ﻣﺴﺘﻮى ﻣﺼﻞ اﻟﺪم اﻟﻤﺎﻟﻮﻧﺪﻳﻬﺎﻳﺪ ﻓﻲ. mmol/L versus ٤.٤٥±٠.٦ mmol/L)
(٠.٩٦±٠.١٦ µmol/L) ( ﻣﻨﻪ ﻓﻲ اﻟﺸﺘﺎءP <٠.٠١) ( اﻋﻠﻰ ﻣﻨﻪ ﻣﻌﻨﻮﻳﺎ١.١٩±٠.٢ µmol/L) اﻟﺼﻴﻒ
 وان ﻣﺴﺘﻮﻳﺎت واﺟﻪ اﻟﺪهﻮن ﻣﺼﻞ اﻟﺪم ﻳﻌﺘﻤﺪ ﻋﻠﻰ اﺳﻠﻮت ﺣﻴﺎة. ﻳﺰداد ﺟﻬﺪ اﻟﺘﺄآﺴﺪ ﻓﻲ اﻷﺟﻮاء اﻟﺤﺎرة:اﻻﺳﺘﻨﺘﺎج
.اﻻﻓﺮاد وﻋﻠﻰ اﻟﻤﻮﻗﻊ اﻟﺠﻐﺮاﻓﻲ
human physiological
N umerous
and pathophysiological processes

have been reported to vary seasonally
in both healthy volunteers and people
with chronic diseases. Some of these
include adrenaline, lipids, blood
pressure and lipid peroxidation١-٣.
Statistically significant seasonal
changes in lipid levels have been found
in individuals irrespective of the
country, and irrespective of the age,
sex, ethnicity, and baseline lipid levels
of the study subjects٤. However, there

are contradictory results regarding the
pattern of seasonal variation of serum
lipid٥,٦.
Oxidative stress represents an
imbalance between the production and
manifestation of reactive oxygen
species and a biological system's
ability to readily detoxify the reactive
intermediates or to repair the resulting
damage٧. Disturbances in the normal
redox state of tissues can cause toxic
effects through the production of
peroxides and free radicals that
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damage all components of the cell,
including lipids causing lipid
peroxidation٨. One of the most
frequently used biomarkers providing
an indication of the overall lipid
peroxidation level is the plasma
concentration of malondialdehyde ٩.
The seasonal changes for lipid
peroxidation were documented but the
studies were contradictory. This study
was conducted to evaluate the seasonal
variation of lipid peroxidation and
serum lipid in healthy subjects..
Subjects and methods
This study was conducted at the
College of Pharmacy, University of
Mosul. Twenty apparently healthy
subjects (١٠ males and ١٠ females)
were included in this study. Their ages
ranged
between
٢٢-٢٤
years
(mean±SD: ٢٣±٠.١ years).The studied
subjects were apparently healthy, non
smokers
and
free
from
any
medications.Fasting blood sample
(٥ml) was taken from each subject and
analyzed for serum MDA and TC. The
blood samples were taken from the
same subjects in winter
٢٠٠٨
(January) and other blood samples
were taken from the same subjects in
summer ٢٠٠٨ (August). Determination
of serum TC was performed by using

enzymatic method ١١. Serum MDA was
analyzed by using Buege and Aust
method ١٠. One ml of the reagent
(٠.٣٧٥g thiobarbituric acid, and ١٥g
trichloroacetic acid dissolved in ٠.٢٥ N
HCl to make ١٠٠ ml) was added to ٠.٥
ml of serum. The mixture was mixed
and heated in a water bath at ٧٠°C for
١٥ minutes and MDA was measured in
the
supernatant
solution
by
spectrophotometer at ٥٣٢ nm. MDA
concentration was calculated by the
following equation

* ١٠٦
ΣMDA is equal to molar extension
coefficient
of
MDA=١.٥٦×١٠٥
µmol/cmData are presented by
mean±SD and were analyzed by using
paired t-test. P <٠.٠٥ was considered
significant
Results
Table١ shows that no significant
difference was noticed between winter
and summer for serum TC in healthy
subjects. However, serum MDA in the
summer (August) was significantly
higher (P < ٠.٠١) compared with that
in
the
winter
(January).

Table١. Serum MDA and TC in healthy subjects (n=٢٠)
Seasons

Serum TC
mmol/L
٤.٦٥±٠.٦٩

Winter
(January)
Summer
٤.٤٥±٠.٦
(August)
MDA: malondialdehyde; TC: total cholesterol, *P < ٠.٠١

Serum MDA
(µmol/L)
٠.٩٦±٠.١٦
١.١٩±٠.٢*
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Discussion
In this study, serum TC did not
changed significantly between summer
and winter . This result is in agreement
with other workers١٢. Many studies
found serum lipid in winter is higher
than in summer٦,١٣.
The insignificant change of the
present study is not known. In monthly
measurement of TC, Kelly٤ showed
lowest TC in July and started to
increase in August. Therefore the
monthly measurements of TC would
give more information. The long daily
time in summer and increase the
activity supported the decrease of
cholesterol. The cultural life for food
intake and the geographical location
may play important role for seasonal
changes.
In this study, lipid peroxidation
was higher in summer than in winter in
the subjects. This study is in agreement
with other workers١٤. However,
smolkova et al٣ showed a clear pattern,
with high level of plasma MDA in
winter/spring and low levels in
summer/autumn
This study included only ٢٠
subjects which was small sample
compared with other studies; however,
this study could be considered as
preliminary
study
for
further
investigation in the hospitals, since the
seasonal changes of the biochemical
parameters are not taken into the
consideration.
Questions such as whether the
level of TC in winter has the same risk
association
with
cardiovascular
endpoints as a similar value in
summer, have not been assessed in
research studies.
In conclusion, oxidative stress
increases in hot weather. Seasonal
serum lipid profile levels depend on
life style of the people and their
geographical location.
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