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Hemostatic effects of A-Fact
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SUMMARY

Objective: A-Fact is a solution contains iron (II) sulfate and forms an iron-ion-protein complex. An ideal hemostatic
agent should have been stopping venous bleeding after being applied to the lesion. Our aim in the present study is to
investigate the in vitro effects of A-Fact on hemostatic parameters.

Method: Plasma pooling was performed by centrifuging venous blood samples from volunteer people. Total protein,
fibrinogen activity, albumin and globulin, coagulation factor (II, VII, IX) levels were analyzed with spectrophotometric
method in auto analyzer by applying different concentrations of A-Fact. Microscopic images were obtained by applying
5%, 10%, 15% and 50% A-fact to blood samples for morphological evaluation.

Results: A-Fact ensured the formation of the iron-ion-protein complex. Coagulation tests were performed by 2/20
dilution. A-Fact was not effect on coagulation factors. Plasma fibrinogen activity, total protein, albumin and globulin
levels were decreased while prothrombin time was prolonged. Furthermore, it was observed that A-Fact caused an
increase in INR values.

Conclusions: In this study, it was showed that the bleeding-stopping effect of A-Fact may be caused by protein
formation. It is clear that further studies are needed in this area.
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INTRODUCTION

Bleeding is the outflow of blood from the
circulatory system "2, For a healthy human, losing
more than 10-15% of total blood volume causes
mortality *~. Blood stopping (hemostasis) poses a
challenge in medicine. In history, people has been
used different plants as a hemostatic agent.

Ferric subsulfate is used as hemostatic agent. For
the first time in 1857, it was used in medicine.
The agglutination (clustering) of blood proteins is
known to occur with the effect of sulfate and
ferric ions and acidic pH. Agglutinated proteins
occlude the gaps which are the cause of the
capillary  bleeding. = Unlike = conventional
hemostatic agents, ferric sulfate acts chemically
throughout the blood vessels °.

MATERIAL AND METHODS
A-Fact Blood Stopper ®

A-Fact was developed by World Medicine Ilag
San. ve Tic. A.S. (Istanbul, TURKEY) A-Fact
Solution contains 69.800 mg Iron (II) Sulfate dry
active ingredient (equivalent of 16.548 mg/g
Ferric subsulfate) in 1 ml solution. A-Fact
solution was sterilized using gamma sterilization
method.

Hematologic Tests

A-Fact was diluted different concentrations and
treated in human plasma (5% (1/20) 50 pL
hemostatic agent / 950 ul plasma, 10% (2/20) 100
pL hemostatic agent / 900 pl plasma, 15% (3/20)
150 pL hemostatic agent / 850 pl plasma, 50%
(10/20) 500 uL hemostatic agent / 500 ul plasma).
Hematological parameters including coagulation
factors (II, VII, IX), prothrombin time (PT, INR),
aPTT, fibrinogen, D-dimer, and platelets
aggregation tests were performed. The tests took
place at 37 °C, performed within max. 15 min
after the preparation of the sample, and each
sample was tested twice.

327

In this study, A-Fact solution was used as a blood
stopper. A-Fact solution contains Iron (II) Sulfate
dry active ingredient.

The purpose of the present study was investigated
the basic mechanism underlying the hemostatic
actions of A-Fact. The effects of A-Fact were
studied on the status of the principal primary and
secondary hemostatic system components (e.g.
coagulation proteins, platelets and blood cells) in
Vitro using routine hemostatic laboratory tests.

Morphological Evaluation

Morphological evaluation and microscopic
examinations of blood cells were carried out in
Sivas Numune Hospital Department of
Biochemistry Lab. and used an Urised Labumad.
Microscopic images of 5%, 10%, 15% and 50%
A-Fact solution applied to blood samples were
determined.

Biochemical Tests

Total protein, albumin and globulin levels were
tested at the Clinic biochemistry Lab. of Sivas
Numune hospital using routine biochemical tests.
Albumin and globulin were evaluated using an
auto-analyzer Cobas 6000 Analyzer Series.
Coagulasyon tests were made using an Acltop
3000 Analyzer Series.

Statistical Analysis

It has been determined that research on 32
individuals, adult, healthy and voluntary, will
provide a meaningful difference compared to 80%
power and p <0.05 values. The paired T test was
used in the analysis of the research data.

RESULTS

A-Fact induced formation of a protein network in
the plasma in Figure 1.
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Figure 1. A-fact induced protein aggregation in plasma

Coagulation factors, INR, Fibrinogen, aPTT, D-Dimer, albumin, globulin and total protein, PLT values are
shown in Tables 1, 2, and 3.

Table 1. Effect of A-Fact on Coagulation factors, INR, Fibrinogen, aPTT, D-Dimer values

Sample INR Fibrinogen aPTT Prothrombin D-dimer Coagulation Tests
(0.8-1.30) (mg/dL) (s) time (s) (ng /mL) (%)
2 7 9

1/20 1.21£0.13 84+1,23*  42.3+1.54* 12.8+0.45 144.78+1.54
2/20 1.80+0.24* 65+1.05*%  67.4+1.12*  19.4+0.52* 141.08+1.36*  56.8+1.26* 61.9+2.65* 56+1.25*
3/20 2.40+0.58%* 62+1.58*%  82.2+2.75*%  26.1£1.24%* 127.95+1.62%*
10/20 17.49+0.98* - - 206.9+2.15%  1880.65+1.36*
Control  1.05+0.09 1724+2.54 30.3+1.54 11.1+0.56 152.1541.63 86.9+£1.56 76.8£1.56 65.3£1.45

*Represent significant results (p<0.05) compared to control group

Coagulation tests were performed with 2/20 INR values were increased. As a result of
dilution. Regarding the coagulation factors, Factor biochemical tests, it was observed that a decreased
II, VII and IX were not affected. A decrease was on total protein, albumin, and globulin values

observed on plasma fibrinogen activities, whereas compared to control group.
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Table 2. Effect of A-Fact on total protein, Albumin, Globulin values

Sample Total protein Albumin Globulin
(g/dL)
2/20 5.3+0,25* 3.2+0,52* 1.1£0,23*
Control 6.8+0,96 4.4+0,62 2.4+0,18

*Represent significant results (p<0.05) compared to control group

Table 3. Effect of A-Fact on PLT values

Sample PLT (440-100)
1/20 3x10° /L
2/20 3x10° /L
3/20 0
10/20 -

Control 343x10° /L

A-Fact induced very rapid formation of a protein network in the plasma samples (Figure 2).

Protein aggregation

Figure 2a. Microscopic appearance of 1/20 diluted samples (Microscopic appearance of samples were
determined using by Urised Labumat Analyser Systems)
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Protein aggregation

Figure 2b. Microscopic appearance of 2/20 diluted samples (Microscopic appearance of samples were
determined using by Urised Labumat Analyser Systems)

Protein aggregation

Figure 2c. Microscopic appearance of 3/20 diluted samples (Microscopic appearance of samples were
determined using by Urised Labumat Analyser Systems)
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Figure 2d. Microscopic appearance of whole blood sample (Microscopic appearance of samples were
determined using by Urised Labumat Analyser Systems)

DISCUSSION

Bleeding can one of leading cause of mortality
and morbidity after trauma and any clinical
setting. If location of the bleeding is unknown,
those in the form of a leakage, pressure method or
vasoconstrictor agents can be used. Nowadays,
hemostatic agents are used in a wide-range of
operation and have been reported by many
researchers as effective in controlling bleeding .
Hemostasis is whole physiological system, that is
required for stop the bleeding without blocking
blood flow and ensuring the vascular integrity in
case of an injury occurs in the vessel wall.
Hemostasis can be roughly assessed by bleeding
time. It is calculation of time between formation
of a small laceration and the complete stop the
bleeding by wiping with gauze every 30 sec.
typical period endures max. 7.5 min °
Vasoconstriction, primary and  secondary
hemostasis, and fibrinolytic system are played
important role in Hemostasis * '°.

For centuries, in Anatolia traditional herbal
medicine has used as a hemostatic agent ''. The
hemostatic agents used to stop the bleeding
caused by different mechanism '*'*. Some agents
have mechanism of action such as the fibrin
preparation and vascoconstrictor effect of
adrenalin.

A-Fact solution was used as a blood stopper. A-
Fact Solution includes Iron (II) Sulfate dry active
ingredient. A-Fact is unlike other local hemostatic

agents because its mechanism of action is based
on forming of the protein network to erythrocyte
agglutination. Ferric sulfate interacts with blood
proteins and forms ferric-ion-protein complex
very quickly after contacting with the blood. The
formed ferric-ion-protein  complex allows
hemostasis by occluding damaged area °. In the
presence of iron (III) ions, a clotting mechanism
different from the clotting cascade is effective. It
is known that iron occurs hydroxyl radical in the
blood, interacts and binds with fibrinogen
proteins. As a result of this iron ion-fibrinogen
complex protein, hypercoagulation occurs '*'7.
The reversible binding of iron to fibrinogen is the
most important factor of the mechanism initiating
hypercoagulation '®. Many studies showed that
iron (III) ions occurs hydroxyl radicals with the
blood and allows the polymerization of fibrinogen
protein which is effective in blood clotting. This
polymerization precipitates the blood cells and
proteins via a domino effect in the environment '*
0 Ferric sulfate affects via a clotting mechanism
independent of the coagulation/ clotting factors
that are existing in the composition of the blood.
This is a very important advantage, allowing the
control of bleeding in patients with hemophilia or
using blood thinners. Accordingly, it was shown
that iron was not affect the levels of other
coagulation/clotting factors (II, V, VII, VIII, X,
XI, and XIII) in the blood *'.

In the literature, studies of hemostatic agent are
examined; Sonmez et al. demonstrated that APH



(absorbable polysaccharide hemostasis) with
warfarin were administered in rats, INR values
increased while bleeding time decreased in the
APH group according to the control group.

Al et al. were compared ABS and tampons in
patients with cancer for hemostasis. They found
that ABS stopped bleeding within a shorter time
22

Goker et al. showed that ABS-induced network
formation is related to the functions of blood
proteins and red blood cells. Plasma fibrinogen
activity, antigen levels, total protein, albumin, and
globulin levels decreased .

ABS was not affected the levels of coagulation
factors 11, V, VII, VIII, IX, X, XI, and XIII. The
activation of plasma fibrinogen and the fibrinogen
antigen levels were decreased with an extension
of the thrombin time. In addition, the total protein,
albumin, and globulin levels were decreased ***.

In the current study, the use of A-Fact accelerated
the clustering of proteins in plasma samples
(Figure 1). Thus, we observed that A-Fact
enhances coagulation through the clustering of
blood protein Routine biochemical tests
showed that bleeding stopper and blood proteins
affect fibrinogen, allowing it to get stacked
together with other proteins (Figure 2). Blood
cells (erythrocytes and platelets) ensure
aggregation  formation.  Coagulation/clotting
factors (II,VILIX) were not affected by A-Fact.
Total protein, albumin and globulin were
decreased. Thrombin time, activated partial
thromboplastin time (aPTT), INR values were
increased however fibrinogen, PLT values were
decreased. Our findings are similar to other
research. It is hoped that complimentary medicine
will lead to the development of a new drug that is
active in haemostasis.

CONCLUSION

A-Fact may be a new the potential agent for the
management of hemorrhage. A-Fact needs to
have further studies.
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