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ABSTRACT

ABS (Ankaferd Hemostat) has emerged as a novel haemostatic agent of plant origin. Its ability to interact with entire proteins including cell
surface receptors and/or blood proteins plus tissue proteins revealed novel functions of ABS to biologic systems especially tumor associ-
ated transcription factors. Thus, in our study, we aimed to investigate the effects of ABS on lymphoid neoplastic cells in vitro. We showed
that Ankaferd treated B-CLL cells (at doses 0.5, 1 and 2 pg/mL) ceased to inflate and more than 50% of tumor cells were died compared to
0.1 and 0.25 pg/mL doses. Additionally, transformation of B-CLL cells to the blastic aggressive lymphoid forms was prevented by addition
of Ankaferd to culture medium. The results have given the clues of anti-neoplastic effects at higher doses (>0.5 pg/mL) and induction of
cellular differentiation at lower doses (<0.5 pg/mL) and proposed future advances in treatment of neoplastic bleedings.
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OZET
Ankaferd Hemostat (ABS)’nin Lenfoid Neoplastik Hiicreler (B-CLL ve RAJI Tiimér Hiicre dizileri) Uzerine Akut in vitro Etkileri

ABS (Ankaferd Hemostat) yeni bir bitki kaynakl hemostatik ajan olarak ortaya ¢ikmistir. ABS’in, ¢zellikle timor iliskili transkripsiyon faktorleri
olmak Uzere hiicre yUzeyi reseptorleri ve/veya kan proteinleri ile doku proteinleri gibi bircok protein ile etkilesebilmesi biolojik sistemlerde yeni
fonksiyonlarini ortaya ¢ikarmistir. Bu nedenle, bu ¢alismamizda ABS’in lenfoid neoplastik hiicreler Uzerindeki etkilerini arastirmay amagladik.
Ankaferd ile (0.5, 1 ve 2 ug/mL dozlarinda) muamele edilen B-KLL hdcrelerinin sismesinin durdugu ve 0.1 ile 0.25 pg/mL dozlarina kiyasla
%50’den fazla timor hicresinin 6ldUgunl gosterdik. Ek olarak, kulttir ortamina Ankaferd eklenmesi ile B-KLL htcrelerinin blastik agresif
lenfoid forma doéntsimu engellendi. Bu sonuglar, yiksek dozlarda (>0.5 pg/mL) antineoplastik etkileri, diisliik dozlarda (<0.5 pg/mL) ise
hicresel farklilasmanin uyarildiginin ipuclarini vererek neoplastik kanamalarin tedavisinde dncul gelismeler sundu.

Anahtar Kelimeler: Ankaferd, Hemostaz, Neoplastik kanama, Timor hicre serileri
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INTRODUCTION

ABS (Ankaferd hemostat), a novel hemostatic agent
of plant origin, provides vital erythroid aggregation'
covering the entire physiological hemostatic process
via a unique protein network depending primarily
on the interactions between ABS and blood proteins,
particularly with fibrinogen gamma and prothrom-
bin.? Controlled clinical trials indicated the safety
and efficacy of topical ABS in distinct clinical back-
grounds.>* Vital erythroid aggregation takes place
with the spectrin and ankyrin receptors on the sur-
face of red blood cells (RBC).5 Those RBC proteins
and the required ATP bioenergy are included in the
ABS protein library.® ABS also modulates the cel-
lular apoptotic responses to hemorrhagic stress, as
well as hemostatic hemodynamic activity”$, and has
considerable influence on the proteins present in tis-
sue and blood. Furthermore, dose-dependent revers-
ible down-regulation of proteinase-activated recep-
tor 1 (PAR-1) is mediated by ABS in the presence of
lipopolysaccharides (LPS).” Thus, in addition to its
anti-hemorrhagic properties, ABS has shown to act
as a topical biological response modifier, including
the activation of p53 transcription factor."¢

The aim of this study is to assess acute effects of
ABS on the lymphoid neoplastic cell lines namely
RAIJI (Human Burkitt’s lymphoma cell line) and B-
CLL (B-chronic lymphoid leukemia) cells. Since
there is preliminary evidence that ABS could have
a potential for the alteration of the behaviour of ne-
oplastic cells'®!!, the overall effects of this unique
hemostatic agent on the tumoral microenvironment
shall be elucidated for the safety of the topical an-
kaferd administration in neoplastic bleedings."!

MATERIAL AND METHODS
Cell Cultures

To investigate the effect of ABS on lymphoid and
hematopoietic neoplastic cells, we co-cultured B-
CLL cells, RAJI tumor cell lines, HDLM, and K562
with increasing doses of 0.1 ug, 0.25 ug, 0.5 pg,
1 pg and 2 pg Ankaferd in mL for three days up
to 14 days. The cells were co-cultured in complete
medium [50% RPMI 1640 (GIBCO-BRL, Gaith-
ersburg, MD), 50% Click’s [Irvine Scientific, Santa
Ana, CA] supplemented with 10% fetal bovine
serum (FBS, HyClone, Logan, Utah), 1% penicil-
lin—streptomycin (Sigma) and 1% Glutamine (Bio-
Whittaker)]. Inverted microscopic examinations
were done in every day from day zero to day 14th.
The pictures of co-cultured tumor cells were taken

254

at day zero and day 3rd by Olympus BX51 CCD
camera attached computerized microscopy (Japan)
at 20x zoom.

Immunophenotyping

Cells were stained with PE-, FITC-, PerCP-, or
APC-conjugated mAbs. We used CD19, CD20,
CD30 and CD33 from Becton-Dickinson (Moun-
tain View, CA, USA) and FoxP3 from eBioscience
(San Diego, CA, USA). Samples were analyzed us-
ing a FACScalibur (BD Pharmingen) and data were
analyzed by Cellquest pro software (BD Biosci-
ence, San Jose, CA). Basicly, appropriate volume
of PE-, FITC-, and PercP, conjugated Igs (25ug/
mL, 25pg/mL and 6.3 ug/mL, particularly) and 10
pL APC- conjugated Igs were added to cells sus-
pended in PBS and incubated for 30 minutes in the
dark at room temperature (20° to 25°C). Additional
10 minutes of incubation was done after 2 mL of 1X
FACS Lysing solution was added. The cells were
centrifuged at 500 x g for 5 minutes and the super-
natant was removed. Then 3 mL of wash buffer was
added and recentrifuged at 500 x g for 5 minutes.
Consequently, the supernatant was removed and 1%
paraformaldehyde solution was mixed thoroughly
for fixation and samples were stored at 2° to 8°C
until analysis.

Cytometric Bead Array

To measure the release of the cytokines in the co-
culture experiments, we collected supernatants af-
ter 24 hours of co-culture. We used the BD Human
Th1/Th2 Cytokine cytometric bead array (CBA)
kit (Becton Dickinson) for detection of human cy-
tokines IFN-y, TNF-a, IL-10, IL-5, IL-4 and IL-2
in pg/mL. Analyses were done, with the Becton
Dickinson CBA software 32 on the BD FACSCa-
liber, following the manufacturer’s instructions. Ba-
sically, the standards with 2.0 mL of Assay Diluent
was reconstituted and serially diluted the standards
in the order of 1:2, 1:4, 1:8, 1:16, 1:32, 1:64, 1:128,
and 1:256 (300 gL in each). After standards were
prepared, capture beads were mixed first to prepare
assay. 10 uL of each capture beads were mixed to-
gether for each samples. 50 pL. of mixed capture
beads were added to all assay tubes including stand-
ard dilutions (50 L) and 50 uL of ABS containing
sample assay tubes. The assay tubes were incubated
for 3 hours at room temperature at dark after 50
pL of the Human Th1/Th2 PE Detection Reagent
was added to all assay tubes. Following the incuba-
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Figure 1. Acute affects of ABS on lymphoid tumor cell lines. RAJI cells (left) and B-CLL cells

(right).

tion 1 mL of Wash Buffer was added to each as-
say tube and centrifuged at 200g for 5 minutes. The
supernatant was aspirated carefully and bead pellet
was resuspended in 300 pL. of Wash Buffer for the
flow cytometer analyses. Human Th1/Th2 cytokine
standards were run in parallel to prepare the stand-
ard curves.

RESULTS

The first observed affect of the Ankaferd on the
hematopoietic tumor cells was the inflation of the
cells (Figure 1) (none, x200). The inflation and pro-
liferation continued on B-CLL cells at Day 3 and
produced aggregation islands (clusters). The for-
mation of aggregation for the hematopoietic cells
was essential for lymphocytes to proliferate and
become active on the culture medium (Figure 1)
as it mimics lymphoid follicules in vivo. However,
Ankaferd treated B-CLL cells did not continue to
inflate especially at higher doses and over 0.5 ug
(at doses 0.5 pug, 1 pug and 2 ug) we have observed
more than 50% death of the tumor cells compared
to 0.1 pg and 0.25 pug doses (Figure 1). Flow cy-
tometric analyses confirmed the over 50% death of
the tumor cells (Data not shown) as on microsco-
bic images shown on Figure 1. On the other hand,
while B-CLL neoplastic cells are transformed to the
blastic aggressive lymphoid forms, the addition of
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ABS to the culture medium resulted in freezing as
dormant cells. The protein agglutination has started
to be observed on the bottom of the well starting
at the 0.25 pg doses which prevented tumor cell
movement and vibration. Ankaferd induced hemo-
static protein network was clearly observed at 0.5
ng, 1 ugand 2 pg doses (Figure 1). In parallel to the
observed ABS-induced hemostatic protein network,
the anti-neoplastic effect has been observed over
%50 percent at 0.5 ug doses compared to 0.1 ug
and 0.25 ug doses. On the other hand, interestingly
the Cytometric Bead Array revealed increments in
human IL-4 (Figure 2) in ABS.

DISCUSSION

ABS has anti-infective'?, anti-neoplastic'*'*, and
healing modulator'>® properties based on the cur-
rent published literature data. The pleiotropic ef-
fects of ABS were ascribed to the ABS-induced
alterations in the pathobiological events of apopto-
sis™, angiogenesis'**'?2, cellular proliferation®,
and cellular dynamics.'**' In the previous investi-
gations, histopathological examination of the dam-
aged vascular structures revealed ABS-induced red
blood cell aggregates'®* supporting the hypothesis
that ABS-induced formation of the protein network
with vital erythroid aggregation covers the entire
physiological hemostatic process.! Apart from the
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Figure 2. Cytometric bead array results have shown human IL-4 in 50pL of ABS solution.

mechanical hemostasis achieved by ABS, Turhan
et al.’® previously suggested that ABS diminishes
tumor vascularization in gastrointestinal carcinoma
bleedings. In this mentioned report, topical ABS ap-
plication was performed in two patients with tumor-
al GI bleedings due to rectal and gastric neoplasm.
Topical ABS administration to tumoral lesion con-
trolled the bleeding entirely. ABS also decreased
tumor microvessel density (MVD) measurements
significantly in both of the GI neoplastic tissues
compared to the MVDs from the biopsy specimens
and the unexposed native neoplastic tissues of the
stomach and rectum prior to ABS administration.
Based on these results, the authors proposed the
existence of secondary and more sustained mecha-
nisms of hemostasis triggered by ABS beyond the
initial protein network.?

In this study, cytometric bead array revealed incre-
ments in IL-4 (Figure 2). This finding is compat-
ible with the previous finding that both IL-4 and
its receptor are present within the content of ABS.
In the latter study, the authors has been attributed
the anti-cancer activity of ABS to its ability to up-
regulate critical transcription factors including p53.
However, we suppose that ABS has caused apop-
tosis in lymphoid neoplastic cells since there was a
high content of human IL-4 in ABS solution. There
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is strong data in the literature that IL-4 is related
to the biology of CLL.*"*! Though, Kay et al. has
supposed IL-4 to increase CLL cell resistance to ap-
optosis?” and involved in the mechanism of survival
of the leukemic B-cells® in an autocrine way®, IL-4
has found to inhibit DNA synthesis in B-cells and
suppresses the autocrine proliferation of B-cells
even through the suppression of other cytokines.*-!
Furthermore, recombinant IL-4 has been tested in
Phase II trial for lymphomas and CLL.*

In addition to this, there are several crucial compo-
nents to the ABS-induced protein network. First, in
the presence of ABS, vital erythroid aggregation
takes place in conjunction with the spectrin and
ankyrin receptors on red blood cell membranes.
Essential erythroid proteins (spectrin alpha, actin-
depolymerization factor, NADH dehydrogenase
[ubiquinone] 1 alpha subcomplex, mitochondrial
NADP [+] dependent malic enzyme).® ABS also
up-regulates the GATA/FOG transcription sys-
tem affecting erythroid functions and urotensin
I1.° Urotensin II is also an essential component of
ABS and acts as a link between injured vascular
endothelium, adhesive proteins, and active eryth-
roid cells. Additionally, ABS affects the levels of
various critical proteins and factors including pro-
tein 2 (AP2), androgen receptor (AR), cyclic AMP
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response element or activating transcription fac-
tor 1 (CRE-ATF1), cyclic AMP response element
binding protein (CREB), E2F1-5, E2F6, interferon
(IFN)-stimulated response element (ISRE), Myc-
Max, nuclear factor-1 (NF-1), protein 53 or tumor
protein 53 (p53), peroxisome proliferator-activated
receptor (PPAR), and Yin Yang 1 (YY) transcrip-
tion factors.*’ These regulator molecules affect
distinct steps of cellular proliferation such as cell
vascular hemostasis, angiogenesis, signal transduc-
tion, apoptosis, inflammation, acute phase reaction,
immunity, and several metabolic molecular path-
ways.'3?!22 Therefore, the protein content and their
effects on the transcriptomics may be active in the
cellular action of Ankaferd hemostat.

The effectiveness of ABS for the control of topi-
cal bleedings in cancer patients have been reported
by Al et al.** Sixty-nine cancer patients that were
admitted for port insertion to a university hospital
was randomized either to take a wet compress form
of ABS or regular dry sterile sponges to stop the
bleeding that occurs during the clinically indicated
vascular port insertion. The average time needed
to stop the bleeding was 32.97 + 29.9 s for ABS
group and 123.75 + 47.5 s for dry sponge group.
ABS was proven to stop local bleeding in a shorter
time, with a lower recurrence rate in comparison
with the sterile sponge.*® Therefore, the overall ef-
fects of this unique hemostatic agent on the tumoral
microenvironment shall be elucidated for the safety
of the topical Ankaferd administration in neoplastic
bleedings.

Previous investigations disclosed the antineoplas-
tic effects of ABS on the Saos-2 osteosarcoma cell
survival and growth (reviewed inl). Saos-2, an os-
teosarcoma cell line often employed in drug resist-
ance studies, were cultured in RPMI media contain-
ing 10% FCS, 1% pen/strep, and 1% Na-pyruvate.
Following the cultivation, cells were transferred
into 12-well tissue plates, in which 2, 4, 6, 8, 10
pl/ml concentrations of ABS solution was added to
the growth medium. Control group was cultured in
growth media without ABS. Growth of Saos-2 cells
was monitored for 17 days during which yellow and
opaque-looking aggregates were reported in cul-
tures growing with the presence of ABS. There was
a dose-dependent inhibition in cell proliferation and
a marked decrease was observed in the survival of
Saos-2 cells. Aggregate formation increased with
higher doses of ABS and dose-dependent inhibition
was observed in cell invasion. ABS treated Saos-2
osteosarcoma cells were determined to lose adhesion
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in vitro. In another study, successful antineoplastic
effects of ABS on colon cancer (as represented by
the reproduction of CaCo-2 cells) were demon-
strated. Two types of cells were placed separately in
12-well tissue culture containers and ABS solutions
with 2, 4, 6, 8 and 10 uL/mL concentrations were
added to the culture medium. The cells cultivated
in culture medium without exposure to ABS were
used as control. The growth of CaCo-2 and Saos-2
cells was monitored for 16 days. ABS application to
culture medium resulted in yellow and cloudy ag-
gregates, increasing in parallel with ABS concentra-
tion. Therefore, it was concluded that the inhibition
of cellular reproduction and decrease in viability of
human colon CaCo-2 cells were correlated with ap-
plied ABS concentration in vitro. The results have
shown that the invasion of cells was also inhibited
in a dose-dependent manner. The inhibitor effect of
ABS on CaCo-2 cells was observed at 2 yL./mL lev-
el and become more prominent at 10 yL./ml concen-
tration. It was also noted that CaCo-2 cells that were
exposed to ABS, lost their adhesive characteristics
in vitro and significant viability loss was observed
(reviewed inl). In a study by Odabas et al.**, the
cytotoxicity of ABS was evaluated on human pulp
fibroblasts in vitro. ABS was eluted with fresh Dul-
becco’s Modified Eagle’s Medium (DMEM) with-
out serum for 72 h, at 37°C. The results of this study
have shown that ABS is cytotoxic to human pulp
fibroblasts by modified 3-(4,5-dimethyl-thiazol-
2-y1)-2,5-diphenyl-tetrazolium bromide assay, de-
pended on the concentration of ABS applied. More
dilutions exhibited less cytotoxic characteristics
compared to the more concentrated forms on human
pulp fibroblasts. Considering the fact that an ideal
hemostatic agent should be free of cytotoxicity, it
has been recommended to remove unused ABS by
cleaning to minimize the postoperative complica-
tions once the hemostasis is achieved.* Those ob-
servations are in accordance with our findings in
this study that the anti-neoplastic effect has been
observed over 50% at 0.5 ug doses compared to 0.1
pg and 0.25 ug doses in lymphoid neoplastic cells
whereas low ABS doses induced cellular differen-
tiation. On the other hand, while B-CLL neoplastic
cells are transformed to the blastic aggressive lym-
phoid forms, the addition of ABS to the culture re-
sulted in freezing as dormant cells. Regarding the
effects of ABS on tumor angiogenesis in vivo®, in
the next step based on our experiments, the biologi-
cal background under the anti-proliferative effects
of ABS on the lymphoid cells should be searched in
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the in vivo transgenic animal models representing
neoplastic disorders.

Studies documented in literature shows that ABS
represents an alternative treatment modality for
many different types of external bleedings that are
resistant to conventional methods. The ability of
ABS to induce formation of a protein network not
only makes it an effective hemostatic agent, but also
confers anti-infective, anti-neoplastic, and healing
modulator properties to the extract. Future con-
trolled studies are needed to shed further light on the
expanding spectrum of ABS effects in hemostasis
and related areas.
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