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An Improved Method of Neutrophil Isolation in Peripheral Blood of Sheep
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Abstract: Studies on functions of ovine granulocytes require pure and functionally active population of

neutrophils. Because of lymphocyte contamination, common methods of sheep neutrophil isolation from
peripheral blood sample do not result in an acceptable degree of purified live cells. So, based on neutrophil

characteristics of sheep this study proposed a new and easy method of neutrophil isolation using Meglumine
compound with the least deformity, high purity (79.5%) and high viability (>97.5%) of isclated cells.
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INTRODUCTION

There are two main methods of neutrophil separation
from peripheral blood sample, which are Red Blood Cell
(RBC) lysis and density gradient medium techniques
(Chanarian, 1989; Gooi and Chapel, 1990; Boyum, 1993,
Sabroe et al., 2004). The idea of RBC lysis method is
based on separating plasma and Buffy coat from
peripheral blood sample after which the remaining blood
consists of RBCs and neutrophils. A hypotonic lysis
RBCs  contamination  and
polymorphonuclear cells. In density gradient methods
blood cells arrange according to their density. Each
medium with a specific density i1s considered as a
selective barrier for every type of these cells. If the
density of a cell is higher than medium, it will penetrate
(even will pass) the medium during centrifuging. On the
other hand, if the density of cells is supposed to be less
than medium they will not penetrate and gather on upper
part of centrifuge tube. Histopaque 1077 (1.077 g mL.™")
and Histopaque 1119 (1.119 g mL.™") are 2 popular
density gradient for cell isolation in human blood sample.
In Fig. 1. Approximate distributions of density of human
blood cells are illustrated. Density of Mononuclear Cells
(MNC) 18 than RBCs and granulocytes
(polymorphonuclear cells, PMNs). A medium with a
density between 2 types of cells (e.g., MNC and
granulocyte) can separate them in different layers-with a
little overlap between layers (Boyum et al, 1991).
Combination of these 2 general methods can lead in a
higher purity of live neutrophil cells.
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Fig. 1. Approximate distribution of human blood cells
(Boyum et al., 1991)

Sheep have smaller and denser RBCs than human
(Feldman et al., 2000). So, human Histopacques wouldn’t
work well m ovine samples. RBCs and lymphocytes
(small type) pass the media and sediment in button of
tube which contamiate neutrophils and decrease purity
of separated cells considerably. There are some economic
considerations about Histopaque, too. Histopaque made
by Sigma Company costs much more than a similar
substance we have used as a substitute.
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High purity of 1zolated cells, together with low price
and easiness of the procedure are three main preferences
of using Meglumine compound insisted of Histopaque.

MATERTALS AND METHODS

Meglumine compound 76%: It consists of Meglumine
diatrizoate 66% and Sodium diatrizoate 10%. This
compound 15 the most commonly used water-soluble,
iodinated, radiopaque z-ray contrast medium. Physical
characteristics of Meglumine compound are given in
Takle 1.

Determination of optimum concentration: To determine
an ophmum concentration of Meglumine compound 76%
for neutrophil separation in peripheral blood of sheep,
different levels of this substance were used (1.e., 100,75
and S0%0)-assuming Meglumine as 100%, MaZl 0.85% was
used as a diluents. Blood cells couldn’t pass amedium so,
more diluted concentrations were examined (i.e., 40,35, 30,
25, 20 and 15%). Meglumine 1n concentration of 25%
{1: 3ratios) was desirable.

Cell separation: Heparinized bloed sample (10 p mL™
taken from jugular vein immediately transferred to
laboratory. The blood sample was diluted with the same
volume of MaCl 0.85%. In a Falcon tube containing 4 ml
of Meglumine 25%, 5 mL of diluted blood loade d slowly.
Two phases of blood and Meglumine should not be
mixed. The sample centrifuged (swinging-bucket) for
15 minin 250 = g {relative centnfugal force). 4s aresult,
some EBCs and most of granulocytes sedunent in button
of tube and make a compact population of cells which
relatively stick to the tube wall (Fig. 2). Supernatant fluid
was expelled 0.5 mL of phosphate buffer saline was added
and the sediment was homogenised by slow pippetting.
Twice hypotonic lysis was exerted by distilled water and
NaCl 2x (2.52%) each for 235 seconds. Cells were
centrifuged for 5 min in 200 = g Supernatant fluid was
expelled and the sediment homogenised and washed once
with MNaCl 0.85%. All of experiments were done in
laboratory temperature with sterile tools (Fig. 3

Evaluation of viability: & haem ocytometer-based trypan
blue dye exclusion cell quantitaton and wiakility assay
was petformed as to Brousseau of el (1989, Briefly, blood
was diluted with 0.1%0 dye in a 1: 10 ratio. Living cells
exclude the dye, whereas dead cells will take up the blue
dye. The blue stain is easily wisible and cells can be
counted using a light microscope.

Morphologic evaluation: Several smears were prepared
from total diluted blood and isclated cell suspension
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Table 1: Fhysical characteristics Iieslumine compound 76%

Ileglumine compound 765 20 mL amp.
Iodine concentration (g mL™") 37000
Wiscosityin 20°C 1850
Viscosityin 37°C 08.00
Osmolality in 37°C 0z.10
Flasma |
*
¥
Plasma | i
| == Ppff
| Buif.
Nleg. 25%
RECs
FIVI and P and
REC REC

Fig. 2: Schematic view of neutrophil separation. Different
layers after centnfuging orderly: & clear layer of
plasma, Buffy coat, combination of EBCs and
Ieglumine, PIs and BB Cs (a). A real picture of
neutrophil separation by Meglumine (b)
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(Giemsa staining). Cells of every smear were evaluated
considering size, transparency, normality of cytoplasm
and plasma membrane and nuclear morphologic changes.

Yeast phagocytosis test: Yeast phagocytosis test was
performed in both types of samples (total blood, cell
suspension). A modified combination of protocol of
phagocytosis was used (Gooi and Chapel, 1990;
Brousseau et al, 1999). Briefly, fresh broth culture
(bram heart mfusion broth) of Candida albicans washed
twice with Ringer serum solution and centrifuged 5 min in
200 x g to make a yeast pellet. Fresh plasma of sheep
added and incubated for half an hour in 37°C. Equal
volume of mecubated yeasts and sample incubated for an
hour. Samples were washed once (5 min in 200 x g). The
pellet of cells homogenised and several smear prepared
and stamned with Giemsa staming method. Mean percent
of neutrophils which phagocytosed was counted.

Statistic analysis: All numeric data were analysed by
SPSS 12.0 software through pair 2 sample t-test.

RESULTS AND DISCUSSION

Relative percentage of isolated cells, percent of vital
neutrophils, morphologic considerations and response to
phagocytosis test in both samples is shown in Table 2.
The difference between mean percent of neutrophils and
eosinophils of Meglumine methed (granulocyte 1solation)
were significantly higher than original total blood sample
(p<0.001). But mn contrast, mean percent of lymphocytes
and monocytes of Meglumme method were sigmficantly
lower than original total blood sample (p<t0.001). There
was no significant difference in viability and yeast
phagocytosis  capacity between cells of 2 groups.
Different lysis for elimination of RBCs resulted in low
viability and functionality of isolated cells. So, we
conducted one-time-RBC-lysis method.

Woldehiwet et al (2003) described an improved
technique for separation of ovine neutrophils and

eosinophils from peripheral blood. They recommended
centrifuging blood for 20 min at 400 x g. After discarding
supernatant, a pellet of cells lysed 2 times hypotonically
for 20 sec. The resultant leukocyte preparation layered on
Percoll (density 1.131 g mL™"). After centrifuging blood
for 20 min at 400xg, ovine neutrophils were separated. So,
total time needed for neutrophil i1solation 1s mimmally
45 times. The total time of neutrophil separation in
our method 13 20 min. It must be emphasized that long
period of centrifuging can dehydrate cells and change
general morphologic  parameters  because RBC
dehydration occurs when ions and water flow out of the
red cell, causing the cellular volume to decrease
(Stocker et al., 2003).

Sartorelli et al. (1999) used method of Carlson and
Kaneko (1973) for neutrophil separation in sheep. This
method 13 generally accepted as it was used by several
researchers (Wellnitz et al., 2006; Smitsa et al., 1999).
Briefly, 40 mL of blood (contaimng sufficient amount of an
anticoagulant) was centrifuged (for 15 min at 1000 x g},
plasma, buffy coat and the upper layer of red blood cells
were discarded. The remaining red blood cells, including
sedimented PMNs, were lysed with distilled water and
1sotonicity was regained by adding a hypertonic solution
{(NaC1 0.39 mol L.™). Two hypotonic lyses were carried
out. After centrifugation (for 10 mimn at 200 x g), the
resulting pellet was resuspended and washed twice with
PBS. A method described by Roth and Kaeberle (1981)
was a modification of this method. Kremer er al. (1992)
also suggested a modified protocol for neutrophil
1solation. As Carlson and Kaneko’s method (1973) was
their basic idea of neutrophil isolation, again a
centrifugation for 20 min at 1000 x g and twice hypotonic
lysis, with twice washing was performed. At the end a
suspension was loaded on Percoll and centrifuged for
20 mm at 400 x g. Twice washing of pelleted cell finalized
the method. Being optimist, the overall duration of this
method longs mimmally 1 h, with 8 times centrifugation
(5 times in our method). Kremer et al (1992) used acid
citrate dextrose but we used heparin because in contrast

Table 2: Haematological parameters in total blood and isolated neutrophils (from the same blood sample) before and after isolation procedure

Total blood Isolated neutrophils p-value
WBC pL™! 4830 2610 (variable)
Neutrophil pL™! 941.85(19.5%) 2074.95(79.5%) p<0.001
Lymphocyte pl.™* 3332.70(69%%) 75.69(2.9%) p<0.001
Monocyte pL™! 323.61(6.7%) 10.44(0.4%) p<0.001
Eosinophil pI.~! 231.84(4.8%) 448.92(17.2%) p<0.001
Viability (%6) 99.5 97.5 None significant
Phagocytosis test (%) 97.8 96.9 None significant
Morphologic evaluation Normal Size of cells smaller. Nucleus denser. Clearness of segments lower
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to citrate, heparin does not interfere with phagocytosis
test (Pfisrer et al., 1988; Victor et al., 1952).

Most of methods based on Carlson and Kaneko’s
method (1973) suggest centrifugation of blood for
20 mm at 1000 = g. We found this vigorous centrifugation
of blood pushes lots of lymphocyte to the button of tube
and contammate purity of isolated neutrophil cells. But
according to our findings, dilution of blood with NaCl
0.85% (1:1) before first vigorous centrifugation disperse
cells and no more lymphocyte cells pushed down and
lymphocyte contamination is simply reduced.

Contamination of isolated cells with lymphocytes,
vigorous centrifuging and long duration of 1solation
protocol are three disadvantages of mentioned methods.

CONCLUSION
We concluded that 1solation of peripheral
granulocytes by meglumine method lead in high purity,
low deformity and acceptable viability of isolated cells.
Lower price of this compound as a density gradient
medium and lower time of the overall procedure (30 min)

because of lower phases of overall method-were other
preferences of using meglumine compound.
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