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Identification and enumeration of myeloid dendritic cells
from peripheral blood. Comparison of two protocols:
in whole blood and in isolated mononuclear cells

Oznaczanie jakosciowe i iloSciowe mieloidalnych komérek dendrytcznych
krwi obwodowej. Poré6wnanie dwéch procedur oceny:

w krwi petnej i w izolowanych komérkach mononuklearnych

INTRODUCTION

Dendritic cells (DC) are potent antigen presenting cells (APC) that are essential
for the initiation of primary immune response. They are believed to play a crucial role
in the initiation and maintenance of T—cell immunity [1, 2, 3]. DC are present in
lymphoid and non lymphoid tissues [1]. Many studies were carried out to understand-
ing the role these cells in the physiologic immune response and in the pathogenesis of
human diseases. DC are obviously linked with infectious diseases and malignancy.
There is a steadily increasing body of literature correlating DC numbers with skin
carcinogenesis, cervical carcinoma, colorectal adenocarcinoma, gastric carcinoma,
nasopharyngeal carcinoma, lung adenocarcinoma, thyroid and prostate cancer [1].
Increased numbers of dendritic cells are associated with better outcomes in men-
tioned malignancy diseases [1]. There have been reports of connection between DC
and viral infections e.g. HIV, influenza, herpes simplex [1]. Also bacterial, protozoal
and fungal infections are connected with antigens presentation by dendritic cells [1].
DC play a role in autoimmune diseases, immunodeficiency, hypersensitivity [1]. These
findings suggest, that dendritic cells could be used in the treatment of human diseas-
es. Current investigations are focused on using DC for immunotherapy of malignant
or infectious diseases. The ability to identify and enumerate DC is fundamental to
understanding the role, which these cells may play in the pathogenesis and treatment
of human diseases. Peripheral blood dendritic cells are an important and readily ac-
cessible cell populations to repeated sampling. Immunostaining directed against mul-
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tiple cell surface antigens and flow cytometry methods are used for identification of
circulating DC. The problem hampering the identification of circulating DC is the
absence of a single DC-specific cell marker. Freshly isolated blood DC do not usually
express CD1a or CDIc [3, 4, 6] and they are negative for the DC—specific antigens
CD83 6 and CMRF-44 [5]. Previous investigations have shown, that myeloid DC
could be identified as CD33+, HLA-DR+, CD14-, CD16~ cells [3, 4] and this meth-
od was used in our research. We investigated if manipulation of blood samples would
affect the number of collected myeloid DC.

MATERIAL AND METHODS

Peripheral blood was obtained from 13 healthy donors. Informed consent was
obtained from each individual. The cell surface antigens in each case were deter-
mined on fresh cells at the time of sample submission. The following directly conju-
gated monoclonal antibodies (mAbs) were used: mouse anti-human CD14-FITC
(Dako, Denmark), CD16-FITC (Dako, Denmark), CD33-PE (Dako, Denmark)
HLA-DR-CyChrome (Pharmingen, USA). Examined blood was divided into two
parts: for whole blood procedure and for isolation of mononuclear cells.

One hundred microliters of whole blood was added to 5-ml polystyrene tube (Fal-
con) and incubated with mAbs at 4°C for 30 min. Red cells were lysed by addition of
FACSlyse Solution (Becton Dickinson) according to BD’s manual. After lysing, cells
were washed twice in phosphate buffered saline (PBS) and analysed using a flow
cytometer. We collected 1,000 DC or 300,000 of total events.

Mononuclear cells from second part of blood were isolated on gradient density
centrifugation (Lymphoprep, Nycomed-Norway). Isolated cells (10° of cells per tube)
were incubated with mAbs at 4°C for 30 min and washed before flow cytometry ana-
lyse.

For both protocols cells were collected using a FACSCalibur flow cytometer
equipped with 488-nm argon laser (Becton Dickinson) and analysed with CellQuest
Software.

Wilcoxon-non-parametric test and Statistica 5.0 PL software were applied to sta-
tistical analysis.

RESULTS

Previous researches have shown, that CD14—-, CD16-, CD33+, HLA-DR + cells
from peripheral blood possess features typical for myeloid DC [3, 4]. In our study, we
identified the same population of cells by immunofluorescence staining and flow cy-
tometry analysis of small quantities of lysed whole blood (Fig. 1) and isolated cells
(Fig. 2). At first, we gated out CD14 and CD16 positive cells, then we identified a
small cell population that strongly express both HLA-DR and CD33. This popula-
tion was previously described as myeloid dendritic cells. J.W. Upham et al. [3] found,
that it is necessary to use CD14 and CD16 simultaneously in the staining protocol, in
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quencies of CD33+DC obtained by method used in their study and CD11c+, line-
age-negative DC obtained using commercial kit. The other scientists have also esti-
mated that DC number comprise between 0.1% and 2.0% of PBMC [3, 4, 5, 6), al-
though they used different mAbs for identification of DC. Some investigators em-
ployed extensive cell separation and enrichment procedures. In our study we have
shown, that there was no statistically significant difference (p = 0.753) between whole
blood protocol and protocol including cells isolation. Additionally, we concluded that
standard deviation was smaller, when CD33+DC were obtained from whole blood
without cell isolation. Method used in our study is reproducible, rapid, less costly and
requires small volumes of blood. Our results revealed, that cell isolation does not
influence the number of marked and counted CD33+DC. On the other hand, isolat-
ed cells are more suitable for detailed identification of surface antigens, e.g. markers
of activation (CD69, CD83, CD25), costimulatory molecules (CD40, CD80, CD86),
that allows us more detailed analyse of DC subsets. Researches carried out around
the world are focused on methods allow enumeration of absolute DC counts in pe-
ripheral blood, establishment of normal ranges of circulating DC. Detailed examina-
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tion of the relationships between various pathological conditions and numbers of cir-
culating DC are necessary for better understanding of the role that dendritic cells
play in pathogenesis of human diseases. Clinical studies based on DC immunothera-
py started few years ago [2].

CONCLUSIONS

We concluded that:

1. Identification of myeloid DC as CD33+, CD14-, CD16-, HLA-DR+ cells is re-
producible, rapid and less costly method.

2. Enumeration of DC by this method gives results close to other methods.

3. Isolation of cells on Ficol gradient does not interfere in the number of detected
CD33+DC. ‘

4. Standard deviation was smaller when cells were stained and counted in lysed blood.
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STRESZCZENIE

Komérki dendrytyczne (DC) sa komérkami prezentujacymi antygen (APC), ktére inicjuja
pierwotng odpowiedZ immunologiczng zalezng od limfocytéw T. Poprzednie badania donoszg,
ze DC biora udziat w patogenezie wielu choréb czlowieka. Krew obwodowa pobrana byta od 13
zdrowych dawc6w. Krew petna jak i izolowane komérki inkubowane byly z przeciwciatami
monoklonalnymi anty-CD14, anty-CD16, anty-CD33, anty-HLA-DR. Okre$liliémy odsetek
DC w komérkach mononuklearnych krwi obwodowej. Odsetek ten dla protokotu z uzyciem
krwi petnej wynosit §rednio 0, 32% =0,11, a dla komérek izolowanych 0,32% +0,13. Nie
stwierdzono statystycznie istotnej réznicy w odsetku komérek dendrytycznych znakowanych z
krwi petnej i z komérek izolowanych. Izolacja kom6rek mononuklearnych hie wptyneta na
uzyskany odsetek DC. Identyfikacja mieloidalnych komérek dendrytycznych jako CD33+,
CD14-, CD16-, HLA-DR+ jest powtarzalna, szybka i malo kosztowng metodg, ktéra moze
by¢ pomocna w ocenie ich potencjatu terapeutycznego.



