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HERBAL COMPOUNDS INCREASED THE LEVEL OF
CD34 POSITIVE CELLS IN PERIPHERAL BLOOD —
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Peripheral blood stem cells (PBSC) could contribute to tissue regeneration through the ability to form somatic cells.
CD34 positivity is regarded as stem cell (SC) or endothelial progenitor cell (EP) marker. According to literature
natural substances could increase the release of CD34 positive (CD34+) cells. In this study we investigated the basic
rate of CD34+ cells in peripheral blood of CBA/Ca (H-2* haplotype) and BALB/c inbred mice by flow cytometry.
Then we treated the mice with a new mixture of medical herbs, and we measured the level of CD34+ cells at 1, 3, 6,
18 and 24 hours after the treatment. A biological rhythm in the untreated blood was detected. Moreover the used
herbal compounds increased the number of CD34+ cells.

Although SC number is individually and highly variable in peripheral blood, the fluctuation could be used as
a biomarker like the other compounds of peripheral blood in different aspects in risk assessment.
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Haematopoietic stem cells (HSC) are normal compounds of peripheral white blood cell
fraction. On HSC CD34 positivity (CD34+) is presented, which is regarded as stem cell (SC)
or endothelial progenitor (EP) marker. The small, lymphocyte-like CD34+ cells may have the
potential to differentiate into a range of tissue types (GorpoN et al., 2006) such as ectodermal,
mesodermal and endodermal cells.

The application of embryonic blood derived SC is ethically questionable and usage of
the umbilical cord as an alternative solution is limited. Mobilization of bone marrow stem
(BMSC) and progenitor cells (PC) could be induced by different cytokines, growth factors,
etc. (MonLE & Kanz, 2007; Lemieux et al., 2009). This procedure is widely accepted in
therapy for instance before bone marrow (BM) transplantation (LEVESQUE et al., 2007).
Moreover, there are marine algae that could enhance the number of EP in a short time (1 h)
after treatment, increasing regeneration or exhibiting chemopreventive effect as well (JENSEN
etal., 2007; BoissoN-VIDAL et al., 2007). Based on these findings there are nutrients which are
able to facilitate regeneration.
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Peripheral blood stem cells (PBSC) are able to differentiate into hepatocytes and
epithelial cells as well in different transplantation experiments (Grompg, 2003; AGUNG et al.,
2006). The discovery of somatic SC caused a paradigm shift in preventive medicine and in
so-called regenerative medicine (Zipori, 2006).

PBSCs are able to increase damaged tissue regeneration (AGUNG et al., 2006), probably
they are useful in new ways of regenerative medicine, for example the possibility of
mobilizing BMSC after myocardial infarction as a therapeutic tool (Turan et al., 2007).

In our experiment we investigated the release of endogenous bone marrow (BM) derived
SC. Then we investigated the stimulating effect of a certain herbal mixture on SC release. We
performed our experiments on two different strains of mice, CBA/Ca and BALB/c.

The questions about the presence of certain rhythm in several species and alterations
with herbal compounds, reproducibility and putative depletion of BM as well were
investigated in this experimental study.

1. Materials and methods

CBA/Ca H-2¥ haplotype and also BALB/c H-2¥ inbred mice strains we used for the
experiments.

All groups contained six female and six male mice (6—8 weeks old). Their weights were
20 + 4 g. Animals were kept under standard laboratory conditions at 12 h light/dark cycle,
and received water ad libitum.

Peripheral blood samples (0.1 ml) for the experiments were taken from tail vein (vena
caudae) of mice. All legal permissions (No.: BA02/2000-24/2006) needed to perform this
study were in our possession.

The CD34+ (FITC labelled monoclonal antibody, SM1603FX, ACRIS, Hiddenhausen,
Germany) cells in blood samples were determined by flow cytometry (with FITC labelled
isotype control, 553988, BD Pharmingen, Budapest, Hungary) in peripheral lymphocyte
population gated by forward and side scatter.

In the first experiment set we based a CBA/Ca mice group and checked the level of
CD34+ cells at the beginning and 1, 3, 6, 18 and 24 h after the beginning of the experiment
(Fig. 1).

In an other set we treated mice with a complex, plant based mixture containing
Aphanizomenon flos-aquae (blue-green algae), chlorophyll, Cimicifuga racemosa (black
cohosh), fucoidan (as brown algae extract), Ganoderma lucidum, hempseed (Cannabis
sativa L.), Cannabis sativa L. sprout, Lycium barbarum fruit and corn silk, with compounds
(Table 1) having a suspected effect on mobilization of bone marrow (BM) progenitors.

Mice got a single dose of mixture intraperitoneally (ip.) dissolved in 0.1 ml Salsol A
(Teva Pharmaceutical Industries Ltd. Debrecen, Hungary). The amount of mixture was
calculated from the recommended human dose (equivalent to 1 g (2 capsule)/day/70 kg).
Blood samples were taken right after the treatment and 1, 3, 6, 18 and 24 h after the treatment
and CD34+ cells in peripheral lymphocyte population were detected (Methods listed above).

Student’s #-test was applied for calculating statistical significance (Fig. 2).

We did the same experiments also on BALB/c mice groups. We used an untreated and a
treated group, we took blood samples 1, 3, 6, 18 and 24 h after the beginning of the experiment.
The amount of CD34+ cells in peripheral lymphocyte population are shown in Fig. 3.
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Fig. 1. The rate of CD34+ cells in peripheral lymphocyte population at 0, 1, 3, 6, 18 and 24 h in CBA/Ca mice,
measured by flow cytometry

Table 1. Compounds contained by natural mixture OLIMPIQ® STEM X CELL ENHANCER
used for treating CBA/Ca and BALB/c mice

1 capsule (mg)

Amino acids:

L-arginin 2.7

L-glutamin 3.9

L-asparagin 23
Polysaccharides 43
Likopin (carotinoid) 3.28
Fucose (brown seaweed exctract) 7.9
Actaea racemosa extract (2.5% triterpenoids) 10

(The investigated natural compound is notified by authority (OLIMPIQ® STEM X
CELL ENHANCER, OETI not. numb.: 2162/2007, and producer also possesses ISO
9001:2000 and HACCP quality ensurance licence.) The extract was presented by Crystal
Institute, Eger, Gronay u. 12. Eger, H-3300 Hungary.)
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Fig. 2. The rate of CD34+cells in peripheral lymphocyte population 0, 1, 3, 6, 18 and 24 h after treatment in CBA/
Ca mice, measured by flow cytometry. £SDs are indicated on the bars (n=12; * P<0.05)
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Fig. 3. The rate of CD34+ cells in peripheral lymphocyte population 1, 3, 6, 18 and 24 h after treatment in BALB/c
mice, measured by flow cytometry. £SDs are indicated on the bars (n=12). O: Control; E: treated
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2. Results and discussion

2.1. Results

The amount of CD34+ cells in peripheral lymphocyte population is not stable.

In the untreated (control) CBA/Ca group we found four higher levels at (0, 1, 6, 18 h)
and two major declines (at 3 and 24 h) (Fig. 1). Treating animals with the herbal mixture
increased the CD34+ number in peripheral blood samples at all measured time points (Fig. 2).
Difference is remarkable at the 3 and 24 h measurements (Figs 1, 2).

At 1, 6 and 18 h CD34+ cells ratio elevation was observed in peripheral blood (Fig. 1).

In an other experimental set a slight elevation and later one peak of CD34+ cells were
observed in CBA/Ca mice after the treatment with the examined herbal mixture (Fig. 2). The
elevations occurred at 1 and 6 h, while the peak at 18 h after the treatment, comparing to the
0 h measurements (measured right after the treatment) the elevation of the peak is significant
(P>0.05) £SDs are indicated on the bars (Fig. 2).

Our data suggest that the herbal mixture increased the number of CD34+ haematopoietic
cells in peripheral blood at all of the examined time points 1, 6, 18 and 24 h after the treatment,
compared to 0 h (measured right after treatment).

Parallel in another H-2X strain (BALB/c inbred mice) two peaks were observed in the
rate of CD34+ cells in peripheral lymphocyte population at 3 and 6 h after treatment (Fig. 3).
Although (because of the small number of animals examined in this method) the standard
deviation of mean was high (indicated on the bars) but our finding corresponds to other
findings (Fig. 2), that in a 1 to 6 h period because of the treatment: the rate of CD34+ cells
population is increased in peripheral lymphocyte population in both of the blood samples
(Fig. 2, Fig. 3).

2.2. Discussion

CD34+ SC ratio profile in peripheral blood of untreated mice showed a pattern, this might
correspond with the data of SmMaarLanD and co-workers (2002) who suggested a circadian
rhythm of CD34+ levels. Measurements in two different mice strains underpin these findings
as well.

Slightly increased mobilization of BMSC or PC perhaps has advantageous tissue
regeneration abilities without depleting the BM (AGUNG et al., 2006).

The investigated herbal mixture had a suspected effect on mobilization of bone marrow
(BM) progenitors. Our experiments elucidated the effect of this mixture on CD34+ BM
progenitor cell mobilization and on circadian CD34+ cell release in animals, which correlates
to the research of LEmiEux and co-workers (2009) who revealed the fluctuation of CD133+/
CD34-, CD133+/CD34+ PC, CD133+/CD34+/VEGF-R2+ endothelial progenitor cell (EPC)
numbers in female. They also revealed the correlation with circulating 17B-estradiol levels
(17BE) (LemiEux et al., 2009). However, SMAALAND and co-workers (2002) also reported a
rhythm of proliferative activity of BM cells in 35 healthy males. In different mice strains the
CD34+ ratio in peripheral blood changed the same way with the same pattern through time
as a circadian rhythm.

A single treatment with the examined natural compounds enhanced CD34+ SC release
in comparison to the control at several time points in two mice strains.

Therefore we can suppose the enhancer effect performed by examined compound on the
synthesis of CD34+ cells.
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According to these data we can conclude: CD34+ cells are excreted without treatment
as well, usually to enable regenerative process, as needed. These results suggest, that certain
food supplements or additives (containing fucoidan) with the capability of the mobilization
of BM progenitor cells may provide enhanced regeneration (corresponding to data of IRHIMEH
et al. 2007).

Our data as summarized (Figs 1, 2, 3) suggest that although rhythm and rate of CD34+
cells release in the examined series are partially different (and using low number of
experimental animals with this method standard deviation is high) but its pattern in changes
through time is nearly the same. We supposed, that CD34+ cells are released in an individual
rhythm in each animal (those increasing standard deviation).

Moreover these findings (Fig. 2, 3) suggest that SC mobilization with phytochemical
compounds as observed are universal and is not confined to one examined strains of mice.

These data are in general corresponding to the literature, CD34+ cells population
number is fluctuating in peripheral blood individually but with a circadian rhythm (SMAALAND
et al., 2002; LEmIEUX et al., 2009).

Determination of CD34+ cell number in peripheral blood is not practically used as a
diagnostically valid biomarker. Still the changes of it may correlate to in vivo procedures, e.g.
regeneration caused by micro-sized injuries or chemical exposure and carcinogenic biological
effects (dominantly in the BM). Although SC number is highly varies among individuals,
measuring the changes of release (like the other compounds of peripheral blood) could be
used as biomarker in different aspects, e.g. in risk assessment. Through self-control studies
the bias, deriving from the fluctuating nature of BM SC release, could be decreased (SMAALAND
et al., 2002; LEmMIEUX et al., 2009).

According to literature a large body of evidence is presented for the benefits of PBSC
mobilization (by chemotherapeuticals) enhancing hematopoietic recovery after high-dose
chemotherapy (HDC) and methods (as e.g. leukopheresis and cytopheresis) are detailed for
harvesting SCs and their effectiveness are evaluated as well (SoLA et al., 1999; BALINT et al.,
2008). The results of this study suggest that certain food supplements or additives are also
able to mobilize SC, consequently enhance hematopoietic recovery after HDC and making
supportive therapies more successful (if the treatment have no tumour inducing effect and
there are no diseases caused by BM stimulation). Therefore we are planning to investigate the
background and further benefits of this kind of SC mobilization and also possible changes of
onco/suppressor gene expressions with a proven animal model (developed earlier by our
research group) capable of detecting carcinogenic activity and exposure, as well (GYONGYI &
Somryal, 2000; PerJtst et al., 2000; Gyoncyi et al., 2001).

When safety is proven, therapeutical enhancing of regeneration might open a new
horizon in medicine.
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