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Abstract:
Objective:

To examine the possibility that the storage of bl@w serum can cause an effect on
some blood parameters, the concentrations of ¢bialesterol (TC), urea, uric acid, Sodium
(Na'), potassium (K) and chloride (C) were determined in the blood or serum samples,
stored at 4C, during 0, 2, 4, 6 hours as well as at 1, 2 addy&.
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Method:

A total of 56 subjects (35 males and 21 femalegamof age was 21 years (range:19-
23 years) were selected for the study. They weresmokers, apparently, healthy persons,
their weights within normal range, and they hadamuily history of diseases and no drug had
been taken in last week. Blood samples were celieafter an average fasting for 12 hours,
and the concentrations of TC, urea, uric acid;,, Md and Cl were determined immediately
(i.e4;[he zero time) and then later after 2,4,6 band 1,2 and 6 days. All samples were stored
at 4°C,

Results:

The passage of the time affects the concentratianamy blood constituents once it
has been shed from the body. In the serum samplelaring 6 days of storage atC4 the
concentrations of TC and electrolytes (NK* and Cl) approximately remained constant.
However, the concentrations of urea and uric ac&tewnon — significantly lowered. In
plasma, analysis was made immediately after bladiéation and after 2,4,6 and 24 hours. A
significant increase in the concentration of patamsion and non— significant decreases in
the concentration of urea and uric acid were ofeskduring the storage of whole blood in a
plane tube at 4 °C for 24 hours.

Conclusion:

Based on these results, we can conclude that aaonétween red blood cells and
plasma stored at’@ for an over night or even a short period, maydpae changes in many
blood parameters.

Introduction:

Blood is a fluid substance that circulates in @terand veins of the body. It is
composed of plasma, which constitutes 55% of themre of the blood and millions of cells,
which constitute about 45% of its volumeThe total blood volume is about 5 liters in
averagd Plasma is a complex substance, its principal comept is water. It also contains
plasma protein, inorganic substances such as segiatassium, calcium, chloride, carbonate
and bicarbonate, sugars, hormones, enzymes, faiap aacids and such waste products as
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urea and creatinileOn the other hand serum is the fluid obtaineerafte removal of one of
plasma proteins components i.e fibrinogen.

Since blood is the major circulating fluid in thedy, and it cannot be compensated by
another substance, whether natural or synthelihe subject of blood storage has got an
increasing importance, and it has got a lot ofnéite. As well, the analysis of the blood
constituents has an important role in the diagnos$isliseases, and since the immediate
analysis of the blood sample collected may not lb&ys possible, the idea of the blood
storage and its effect on different constituentshef blood become very important for right
diagnosié.This study was done to assess the effect of trage at 4C for a variable time on
different blood constituents.

Method:

This study was conducted during the period of Saptr 2001 until the end of
February 2002. A total of 56 (35 males and 21 fesjalmean of age was®£A years (range:
19-23 years), were selected for the study. Theyewem-smokers, apparently healthy, their
weights within normal range, and they had no fariggory of diseases and no drug had been
taken in the last week. The participants were marlected from undergraduate students at
the College of Medicine, University of Basrah.Teh of venous blood-samples after an
average fasting of 12 hours were drawn throughealestdisposable syringe. Serum was
immediately separated by low-speed-centrifugatians, the concentrations of TC, urea, uric
acid, Nd, K" and Cl were determined immediately (i.e the zero time) ten later after 1,2
and 6 days of storage atG} other samples of 10 ml were drawn by venipaecfor the
determination of all the above parameters after dbletact between red blood cells and
plasma for 2,4,6 and 24 hours. All samples wererest at 4C.The biochemical parameters
were performed in the Department of Biochemistrgll€ge of Medicine, University of
Basrah. Serum cholesterol, urea and uric acid determined by standard methods using kits
from BioMerieux, France. Serum sodium and potasswomcentrations are measured using
Flame Emission Photometry MetHo®erum chloride levels the determined by Couloimetr
Titration Method using Chloride meter Coming EELu&lity control sera from BioMerieux
were included in each assay batch for the all abdata. The results values were presented as
meaxSD. Student “t” test was used for comparison oadgbr all analysis, a value of 0.05
was considered significant.

Results:

Characteristics of all subjects who participated tms prospective study are
summarized in Table 1. The effect of the storagetlm concentrations of total serum
cholesterol, urea, uric acid, sodium, potassiumdmaride in a serum sample is presented in
Table 2. During 6 days of storage atC4 the concentrations of total cholesterol and
electrolytes are approximately remained constaoiyelver, the concentrations of urea and
uric acid were non-significantly lowered when comgghto their values on the zero time and
on the first day (P>0.05).

Table 3 shows the effect of the storage&, 4on the concentrations of TC, urea, uric
acid and electrolytes in the plasma in contact RBC for a period of 2,4,6 and 24 hours.

A significant increase in the concentration ofgssium (P<0.05) and non-significant
decreases (P>0.05) in the concentrations of urélauaic acid were observed during the
storage of whole blood in a plane tube &C4. This increase was approximately more with
the increase in the storage of time (i.e 24 howdsyvever, the concentrations of TC, Nand
CI' remain approximately constant.

Discussion:

By examining the data in Table 2 we can observda thaserum sample, the
electrolytes and cholesterol were not affected bget since their levels remained
approximately constant. The other two componentsveld non-significant decreases in their
levels. This is mostly due to inappropriate storageditions. Regarding urea, it might be
unstable under storage conditions, due to its bagitent of nitrogen, so a small amount of it
may be converted back into ammdnidhe uric acid also showed a decrease in its
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concentration, although the reason of this decre@se also be due to the conditions of the
storage, but it may affect it differently, sinceethric acid, at high concentration, may be
precipitated when combining with sodium ions (esghc since the sodium ions
concentration is relatively high in the plasflm) the blood, (Table 3), it is slightly different
regarding the Kions. Here the Kions level increases, while the other componemsvsno
difference from serum. The reason for this diffee between blood and serum samples is
due to the presence of the red blood cells in thedosample. The contents of the RBC will
be liberated into the plasrailso the metabolism inside the RBC affects thellof some
blood constituents, (the clearest evidence of thatiguation of its metabolism is the rapid
decrease in the glucose level in a stored bloodpgmit is found that in a stored blood
sample for 30 minutes, 30% of the blood glucosé el lost.Also the activity of any cell
leads to the liberation of *Kions, and this is evident during exercise, sireare will be
accumulation of what is called “Local Tissue Fastpiand the potassium ions are one of
these tissue factors. This liberation ofikns might be due to the hyperactivity of the"N&"
ATPase pump This will affect largely the concentration of tiptassium ‘ions, but the
sodium ions will be so affected because its comatah is very high relative to K
ions.Another thing can be noted. The concentrationshef urea and cholesterol are not
constant in the body, since the serum and bloogsmare collected separately (at different
times), and this is shown by the difference in t@centrations of these substances in the
blood and serum samples at the zero %irfiée uric acid is less variable, while we can see
that the electrolytes are highly regulated in thedyy since their concentrations are
approximately constant all the time inside the hoalyd this is very important because it
affects the excitability of all the cells of the dyo including those of the heart.To keep the
level of the blood or serum concentrations constania long time, we should use what is
called the “preservative$**'’ Surely, the conditions of the storage largelyeetffthe
constancy of the blood constituents. Some preseegadre used to keep some constituents of
the blood constant since they may be destroyechéyehzymes present in the plasma. But,
there is no single preservative for all the coustits of the blood. Even temperature affects
the blood constituents, since it also affects theymes of the plasma and the stability of the
constituent itself. So, certain conditions may keep the concentratfomconstituent constant
not affected by time.How evert not all the constitts can be kept by the preservatives, so the
analysis of these components must be done imméadveiten the blood sample is taken. The
measurements of 'Kconcentration. It cannot be kept by a presergagince the increase in
the K" occurs due to the passage of the potassium iomslfm the RBC to the plasma, so the
only way in which we can keep the concentratiothefpotassium in the plasma constant is to
prevent the passage of Kons from the RBC to the plasma, and the way tothi® is by
separating the blood sample (to obtain the serumnddiately when the blood is
collected.As a result, in the analysis of any sample we khoake 3 important things in
account to get right results and right diagnosise Tirst is what sample we are analyzing,
what constituent we measure, and lastly how muck the sample delayed before the
analysis is done. All these 3 factors affect thagdosis from the result of the sample
analysis, especially for 'Kand uric acid measurement where specimen shoukkparated
within 2 hours and stored as serum , stored@t 4

Tablel. Characteristics of the subjects who partigated in the study

Characteristic Value
Total Number 5€
Male 3E
Female 21
Weight (kg) 65+9.8
Height (cm) 171.6£9.4
Serum cholesterol (mg/dl) 187.9+ 28.6
Blood urea (mg/dl, 29.3+ 4.6
Serum uric acid (mg/dl) 5.6+ 0.8
Serum potassiun (mEg/L) 3.9+ 0.33
Serum sodium (mEqg/L} 137+5.6
Serum chloride (mEg/L) 9+4.1
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Table 2. Effect of the storage, at®, on the concentrations of TC, urea, uric acid,
Na’, K" and CI in a serum sample ( N=56 )

Parameter Storage time
0 time 1 day 2 days 6 day:
Total cholesterol (mg/dl) 187.9+ 28.6 189.6t 31.4 186.7% 26.4 185.2+ 27.3
Urea
(ma/dl) 29.3+ 4.6 27.6t5.2 25+ 5.4 24.2+ 4.6
Uric acid
(ma/di) 5.6+ 0.8 5.4+ 0.9 5.1 1.0 4.8+0.7
Sodium  (mEg/L) 137+5.6 140t 4.2 139+ 3.2 140t 3.0
Potassium (mEq/L 3.9+ 0.33 3.8t 0.28 4.1+ 0.27 4.0:0.24
Chloride (mEg/L) 99+4.1 100t 4.7 99+ 4.4 97+ 3.5
Table 3. Effect of the storage at 4°C, on the concentrations of TC, urea, uric acid,
Na’, K" and CI in plasma in contact with Red Cells ( N=56 ).
Parameter Storage time
0 time 2 hours 4 hours 6 hours 24 hours
TOta'(rf]g‘;('ﬁ)Stem' 171+ 29 173t 31 175+ 28 172+ 33 169+ 32
Urea  (mg/dl 25+ 4.3 24+ 3.9 22+ 3.6 217 4.2 20+ 4.3
Uric acid (mg/dI) 5.2+ 0.6 4.8+ 0.9 47¢1.1 4.5+0.8 42411
Sodium
(mEg/L) 140+ 3.1 139+ 2.9 138+ 2.8 139+ 3.2 138+ 3.3
Potassium
(mEgL) 3.7+ 0.24 3.85: 0.3 4.1+ 0.27 4.4:0.25 4.8:0.25
Chloride
(mEg/L) 100+ 4.1 98+ 3.9 96+ 4.2 97+ 3.8 96+ 3.7
*p <0.05
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