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Abstract

Aim. To identify and compare the morphological, hemostatic and hemostasiological consequences of intravenous
administration of tranexamic acid and fibrin monomer in controlled liver injury against drug-induced
thrombocytopathy.

Methods. The morphological features of fibrin formation in the area of liver injury after spontaneous bleeding
arrest combined with the indicators of blood loss in the animals treated with intravenous placebo, tranexamic acid or
fibrin monomer was studied in 69 male rabbits. The effects of these drugs were assessed against thrombocytopathy
associated with the combined use of acetylsalicylic acid and clopidogrel. Platelet number and function (adnosine
diphosphate-induced aggregation), the data of thromboelastometry and calibrated automated thrombogram,
fibrinogen concentration and D-dimer level were considered in the blood test. The feature distribution in the samples
was assessed using the Shapiro—Wilk test. Depending on the distribution, Student's t-test, Mann—Whitney U test or
Wilcoxon signed-rank test were used to test for a significant difference between the features. Differences in mortality
rate were established by using Fisher's exact test. The differences were considered statistically significant at p <0.05.
Results. A model of thrombocytopathy which showed decreased platelet aggregation function (by 4.5 times),
increased blood loss (by 40%), and high mortality (53.9%) was reproduced. Only a small accumulation of
thrombotic material was noted on the injured surface of such animals. The use of tranexamic acid led to decreased
post-traumatic bleeding (2.5 times) and animal mortality (20%). The latter was provided on the wound surface
by increasing the thickness of both thrombotic deposits and fibrin strands. When fibrin monomer was used, the
phenomenon of an overcompensated decrease in blood loss (by 6.7 times) accompanied by zero mortality was
noted despite a pronounced decrease in platelet aggregation. The maximum increase in the thickness of thrombotic
material and fibrin strands was morphologically determined in the injury area compared with other animal groups.
Conclusion. Morphological features of traumatic hemostatic effect at the injured area when using tranexamic acid and
fibrin monomer have a number of differences despite the similarity of the achieved results in minimizing blood loss.
Keywords: fibrin monomer, acetylsalicylic acid, clopidogrel, tranexamic acid, post-traumatic bleeding, hemostatic
effect, fibrin formation.
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Background. Hemostaseology is one of the
branches of hematology that has been actively de-
veloping over a long period of time as new know-
ledge is acquired. Modern studies of the regulation
of blood coagulation at the cellular and molecular
levels [1-4], as well as the aspects of spatial throm-

bogenesis in-vitro [5] provide new prerequisites for
studying the mechanisms of the hemostasis system
in-vivo [6].

Studies performed earlier in our laboratory
have demonstrated the presence of unique hemo-
static and hemostaseological effects in low doses
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Fig. 1. Design of experiments with dosed liver injury;
ASA — acetylsalicylic acid; CL — clopidogrel; TA —
tranexamic acid; FM — fibrin monomer.

of the fibrin monomer (FM, structurally desAABB
fibrinogen) administered into the bloodstream [7,
8]. They also revealed that the hemostatic effect of
exogenous FM is manifested after the trauma to the
parenchymal organ not only in the group of intact
animals, but also in animals against the inhibition
of platelet aggregation function associated with the
use of double antiplatelet therapy [9]. It was noted
that the FM hemostatic activity was comparable to
that in the cases of using the tranexamic acid (TA),
a drug frequently used to minimize microcircula-
tory bleeding, including post-traumatic blood loss
[10, 11].

We chose the FM dose (0.25 mg/kg) from seve-
ral possible ones ranging from 0.1 to 5.0 mg/kg
[7], and the selection criterion was a combination
of high hemostatic properties with the absence of
a laboratory detectable prothrombogenic effect on
the hemostatic system. It is noteworthy that this
dose of FM when injected into the bloodstream is,
according to the calculations, close to its physio-
logical level in blood plasma of the healthy people
(<7.8 pg/ml) [12].

The hemostatic effects of protamine sulfate and
FM in heparinized animals were also studied pre-
viously with an assessment of the morphological
presentation in the area of the injury [13]. These
substances turned out to be very close to each
other, and comparable in histological aspects of
thrombogenesis in the wound area. Meanwhile, in
the same experiments, it was revealed that prota-
mine sulfate minimizes bleeding in the presence
of systemic normo-coagulation (due to the bind-
ing of heparin), while FM implements its effect in
the presence of permanent heparin-induced hypo-
coagulation.
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To search for new facts that would enable to ap-
proach the deciphering the mechanisms of the he-
mostatic action of FM, it seemed interesting to
perform the same analysis in the case of a decrease
in the hemostatic potential associated with the sup-
pression of the functional activity of platelets.

In this regard, this study aimed to identify and
compare the morphological, hemostatic, and he-
mostaseological consequences of intravenous ad-
ministration of TA and FM in dosed liver injury in
presence of pharmacologically caused thrombocy-
topathy.

Materials and methods of research. The study
was performed on 69 healthy adult male chinchil-
la rabbits weighing about 3.0—4.5 kg. Experiments
on animals were performed in accordance with the
European Convention and Directives for the protec-
tion of vertebrate animals used in the experiment
86/609/EEC, as well as the Declaration of Helsin-
ki and the “Rules for conducting work with the use
of the experimental animals.” The work was ap-
proved by the local ethical committee of the Altai
State Medical University of the Ministry of Health
of the Russian Federation (protocol No. 12 of No-
vember 12, 2015).

The animals were divided into four groups
(Fig. 1).

An aqueous solution of placebo (3.75 M urea
solution, corresponding to its concentration in the
FM solution) in a volume of 0.5 ml was injected in
the animals of the group 1 (n = 21) into the marginal
ear vein (intravenously). Then, after one hour, lapa-
rotomy was performed under general anesthesia
with telazol (Zoetis, Russia, intravenous 10 mg/kg),
and a standard liver injury was made in accor-
dance with the available recommendations [14].

To suppress the platelet aggregation function
at the beginning of the experiment, the animals of
groups 2—4 received per os a mixture of acetylsali-
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cylic acid dissolved in the water (Thrombo ASS®,
Lannacher Heilmittel GmbH, Austria) at a dose of
2.0 mg/kg and clopidogrel (Plavix®, Sanofi Win-
throp Industrie, France) at a dose of 8.0 mg/kg.
As it is known, the mechanism of action of ace-
tylsalicylic acid is associated with the irreversible
inhibition of platelet cyclooxygenase-1, and a sub-
sequent decrease in the synthesis of thromboxane
A,. Clopidogrel, on the other hand, is a prodrug;
through metabolism in the liver, it turns into its ac-
tive form and acts as an antagonist of platelet P,Y ,
receptors [15].

One hour after the administration of these anti-
platelet agents, the animals were injected intrave-
nously with 0.5 ml aqueous solution of placebo in
the group 2 (n = 13), TA (tranexam®, Moscow En-
docrine Plant, Russia) at a dose of 15 mg/kg in the
group 3 (n = 22), and FM at a dose of 0.25 mg/kg
(Technology-Standard) in the group 4 (n = 13).

Liver standard injury was made under general
anesthesia with telazol in animals of the group-2
and-4, one hour after the administration of place-
bo and FM, and in the group 3 animals, 30 minutes
later, and the nature of parenchymal bleeding was
assessed by using the gauze napkins by the volume
of blood loss (% of the calculated volume of cir-
culating blood) with taking into account the body
weight of the animal, as well as the rate of blood
loss per unit of time (mg/s) [14].

To assess the hemostasis system, blood was ob-
tained after the incision of the marginal ear vein
(by gravity) twice the before drug administration
and before liver injury (Fig. 1). Blood was collected
in tubes with appropriate stabilizers, namely with
the potassium salt of ethylenediaminetetraacetic
acid (AQUISEL® K3E/EDTA 3K, Aquisel SL,
Spain) in a volume of 0.25 ml for counting the
platelets, and with 0.11 M (3.8%) sodium citrate
solution (blood to stabilizer ratio 9:1) in a volume
of 5.0 ml for studying the other parameters. The
production of platelet-rich and platelet-depleted
blood plasma was performed according to the ge-
nerally accepted method.

The study of the hemostasis system included an
assessment of the number of platelets in the venous
blood using a Drew-3 hematology analyzer (Drew
Scientific Inc., UK-USA), and their aggregation
function using a Chronolog 490-2D aggregome-
ter (CHRONO-LOG Corporation, USA) using ade-
nosine diphosphate (ADP) at a concentration of 10
uM, determination of fibrinogen concentration on
a Thrombostat 2 coagulometer (Behnk Electro-
nik, Germany) with the reagent kits from Tekh-
nologiya-Standart (Russia), as well as the level of
D-dimer using a NycoCard Rader II reflectometer
analyzer (Axis-Shield PoC AS, Norway) and Nyco

Card® D-Dimer test systems (Axis-Shield PoC AS,
Norway).

To assess the generation of thrombin, we used
the method of calibrated automated thrombography
according to the N.S. Hemker (2003) using a Flu-
oroskan Ascent tablet fluorometer (ThermoFisher
SCIENTIFIC, Finland) with Thrombinoscope™
3.0.0.26 software and Thrombinoscope® bv reagent
kits (Netherlands) (PPP-Reagent, Thrombin Cali-
brator, FluCa-Kit) with tissue factor in the concen-
tration of 5.0 pM. The test parameters Lag-time
(time of initiation of thrombin formation), ETP (en-
dogenous thrombin potential), Peak thrombin (peak
thrombin concentration), ttPeak (time to the peak
thrombin concentration), and V (rate of thrombin
formation) were considered.

Thromboelastometry of the blood stabilized with
sodium citrate was performed on a ROTEM® Gam-
ma thromboelastometer (Pentapharm GmbH, Ger-
many) with the Startem reagent in Natem mode. The
parameters CT (time of the onset of coagulation),
CFT (clot formation time), angle a (clot amplitude),
MCF (maximum clot firmness), and A, (ampli-
tude of the clot after 10 minutes) were determined.

After stopping the bleeding for histological exa-
mination, liver tissue was taken from the animals,
including the entire wound part and a fragment of
the intact surface, followed by the fixation by 10%
solution of the neutral formalin according to Lilly.
The material was processed using isopropyl alcohol
using a TISSUE-TEK VI PTM, carousel automatic
processing machine (Sakkura, Japan). Paraffiniza-
tion was performed using a TISSUE-TEK TEC 5
paraffin embedding station (Sakkura, Japan).

Histological sections 4—5 pum thick were ob-
tained using a semi-automatic rotary microtome Ac-
cu-Cut SRM (Sakkura, Japan), the specimens were
stained with hematoxylin and eosin in the automatic
staining machine TISSUE-TEK Prisma (Sakkura,
Japan), and enclosed under a film in an automa-
tic unit for automatic enclosing of micro-prepa-
rations TISSUE-TEK Film (Sakkura, Japan).

To determine the morphological structure of fi-
brin in the tissues, the staining of the prepared sec-
tions was performed by the ORB method (orange
G, acid red 2C, and water blue) according to
D.D. Zerbino and L.L. Lukasevich [16] using a set
of reagents for determining the age of fibrin (BVS,
Russia).

The platelets were counted during the morpho-
logical studies in the venous or arterial large ves-
sels, in five fields of view at a magnification of
%1000, under the oil immersion of a microscope,
followed by the calculation of the average number
of cells. Microphotography was performed using
a Leica DM 750 E, , microscope with a Leica EC,
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Table 1. Indicators of morphometric study of histological specimens of liver wounds

thrombotic masses,
pm

66.2 [62.7-83.5]

Group 1 Group 2. Group 3. Group 4.
. up 1 After the administration | After the administration | After the administration
Indicators After the placebo . . .
administration of antiplatelet agents of antiplatelet agents of antiplatelet agents
and placebo and TA and FM
48.8 [38.7-65.6] 140.5 [132.6-170.8] 297.6 [279.4-314.2]
Thickness of

p, ,=0.002; Ax1.6

p, ;=0.00004; Ax2.1
p, , <0.000001; Ax2.9

p, ,=0.000001; Ax4.5
p, , <0.000001; Ax6.1
p, , <0.000001; Ax2.1

Fibrin strand thick-
ness, pm

0.83 [0.72-0.93]

1.34 [1.18-1.45]

2.24[1.61-2.80]

3.44[2.52-3.90]

p,,=0.003; Ax1.6

p, , <0.000001; Ax2.7
p, ;=0.00001; Ax1.7

p, , <0.000001; Ax4.1
p, , <0.000001; Ax2.6
p, ,=0.000007; Ax1.5

55.0 [50.8-60.0]

84.0 [82.0-89.5] 150.0 [113.5-201.0]

Platelet count,

e/ 73.5 [61.0-90.8]

p,,=0.016; Ax1.3

p,,=0.005; Ax2.0
p, ,=0.001; Ax2.7
p, ,=0.029; Ax1.8

p, ,=0.091
p, ,=0.0003; Ax1.5

Note: p — level of statistical significance of the differences between the indicators compared; fv. — field of vision; TA —
tranexamic acid; FM — fibrin monomer; A — difference in indicators.

A B

Fig. 2. An example of the morphological presentation in the area of the liver wound of a rabbit of the group 1 (placebo). A —
thrombotic deposits, staining with hematoxylin and eosin, magnification x100; B — fibrin strands in thrombotic deposits (in-
dicated by arrows, F — fibrin), staining for fibrin by ORB (orange G, acid red 28, and water blue), magnification x400; C —
platelets in the lumen of large vessels in the wound area (indicated by arrows, Plt — platelets), stained with the hematoxylin

and eosin, magnification x1000.

digital video camera (Leica Microsystems CMS
GmbH, Germany). Morphometric measurements
were performed using a licensed package of mor-
phometric programs Video Test — Morphology 5.2
(VideoTest, Russia).

The animals were sacrificed by an overdose of
the anesthetics.

The distribution of signs in the samples was as-
sessed using the Shapiro—Wilk test. Depending on
the distribution of signs, Student’s t-test, Mann—
Whitney U-test, or Wilcoxon’s W-test were used.
Differences in the mortality rate of the animals in
the groups were established using the Fisher’s ex-
act test. Differences were considered statistical-
ly significant at p < 0.05. The experimental data
were processed using the statistical software Med-
Calc Version 17.9.7 (license BU556-P12Y T-BBS55-
YAH5M-UBES51). The data obtained are presented
as a median (Me), 25, and 75" percentiles (Q): Me

[Q25+Q75].
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Results. To assess the morphological presen-
tation after the use of the agents with systemic
hemostatic action (TA and FM), sections of the
wound surface of the liver, obtained immediate-
ly after the spontaneous arrest of wound bleeding,
were examined.

We have previously described the morpholo-
gical changes in the area of liver injury in animals
without the pharmacological effects on the hemo-
static system [17]. In this work, these data formed
the basis for the formation of the group 1 (con-
trol), where the animals received only placebo. As
noted above, thrombotic formations on the wound
surface in this group were identified, as thin pink
overlays with a smooth surface (Fig. 2, A), about 66
um thick (Table 1). The composition of these over-
lays was mainly represented by the rarely anas-
tomosed thin fibrin strands located parallel to the
wound surface (indicated by arrows in Fig. 2, C).
In addition, the inclusion of intact erythrocytes



Kazan Medical Journal 2021, vol. 102, no. 5

Fig. 3. An example of the morphological presentation in the area of the rabbit liver wound of the group 2 (antiplatelet agents
and placebo). A — thrombotic deposits, staining with hematoxylin and eosin, magnification x 100; B — fibrin strands in
thrombotic deposits (indicated by arrows, F — fibrin), ORB staining for fibrin (orange G, acid red 2C, and water blue), mag-
nification x 400; C — platelets in the lumen of large vessels in the wound area (indicated by arrows, Plt — platelets), stained
with the hematoxylin and eosin, magnification x 1000.

A B C

Fig. 4. An example of a morphological presentation in the area of a rabbit liver wound of the group 3 (antiplatelet agents and
tranexamic acid). A — thrombotic deposits, staining with the hematoxylin and eosin, magnification x 100; B — fibrin strands
in thrombotic deposits (indicated by arrows, F — fibrin), ORB staining for fibrin (orange G, acid red 2C, and water blue), mag-
nification x 400; C — platelets in the lumen of large vessels in the wound area (indicated by arrows, Plt — platelets), stained

with the hematoxylin and eosin, magnification x 1000.

between the fibrin strands were recorded, which in
general became a prerequisite for classifying such
thrombotic formations as thrombi of a mixed type
(fibrin-erythrocytic) [16]. Additionally, the count
of the platelets in the lumen of large vessels was
determined (indicated by arrows in Fig. 2, C), the
number of which was about 73 cells in the field of
view (Table 1).

In the group of animals with pharmacological
suppression of the platelet function, that received
placebo (group 2), less noticeable thin, smooth,
pinkish thrombotic masses were revealed in the
area of the wound (Fig. 3, A), which thickness was
about 48 pum (Table 1). These masses consisted of
thin pink fibrin strands (indicated by the arrows
in Fig. 3, B), which were located mainly parallel to
the wound surface of the liver, with rare anasto-
moses between the strands. At the same time, the
thickness of the fibrin fibers increased by 1.6 times
(compared with the group 1, Table 1). In addition,
a small number of intact erythrocytes was found in
thrombotic masses.

In general, the aspects of thrombotic depo-
sits in the group 2 enabled to classify them, as
in the group 1, as a mixed type of the thrombus
(fibrin-erythrocytic).

When counting platelets in the lumen of the
large vessels (indicated by arrows in Fig. 3, C), their
count was 1.3 times less than the group 1, and it
was about 55 cells in the field of vision (Table 1).

In the group of animals that received TA (group
3), the thickness of thrombotic deposits was com-
paratively greater (Fig. 4, A) than the groups 1 and
2 (by 2.1 and 2.9 times, respectively, Table 1) and
was about 140 microns. The thrombotic mass had
a brownish color and a hummocky surface, consist-
ed of many predominantly hemolyzed erythrocytes
and fibrin strands (indicated by arrows in Fig. 4, B).
The latter were thickened and were located main-
ly parallel to the wound surface of the liver in the
various directions, and formed a small number of
anastomoses.

Overall, this enabled to classify the trauma-
related thrombotic masses in the group 3, as in the
above-described groups, as thrombi of a mixed
type. We also note that along with an increase in
the thickness of the thrombotic masses, an increase
in the thickness of the fibrin strands was also found
to be 1.7 times greater compared with the group 2
(Table 1).

In the lumens of large vessels, a greater num-
ber of platelets was noted (indicated by arrows in

50f 10



Experimental medicine

Original Study

A B

Fig. 5. An example of a morphological presentation in the area of a rabbit liver wound of the group 4 (antiplatelet agents and
fibrin monomer). A — thrombotic deposits, staining with the hematoxylin and eosin, magnification x 100; B — fibrin strands
in thrombotic deposits (indicated by arrows, F — fibrin), ORB staining for fibrin (orange G, acid red 2C, and water blue),
magnification x 400; C — platelets in the lumen of large vessels in the wound area (indicated by arrows, Plt — platelets),

stained with the hematoxylin and eosin, magnification x 1000.

Fig. 4, C), compared with the group 2, when coun-
ted, their number was about 84 cells in the field of
view (Table 1).

In the animals that received FM (group 4), in the
area of the injury, the most pronounced, compared
with the other study groups (Fig. 5, A), tuberous,
brown thrombotic deposits were determined, with
their thickness of about 297 um (Table 1). Throm-
botic masses consisted of many hemolyzed eryth-
rocytes and thick coarse fibrin strands, which were
located mainly parallel to the wound surface, and
formed a significant number of anastomoses (in-
dicated by arrows in Fig. 5, C). An increase in the
thickness of fibrin strands was noted compared
with the groups 1, 2, and 3 (4.5, 6.1, and 2.1 times,
respectively) (Table 1).

This morphological presentation, as in the pre-
vious groups, enabled to classify thrombotic for-
mations in the wound area as a mixed type of
thrombus.

In the specimens studied, the number of plate-
lets in the lumens of large vessels (indicated by the
arrows in Fig. 5, C) was maximum compared with
the other groups, and amounted to about 150 cells
in the field of view (Table 1).

The intergroup differences revealed in the mor-
phological presentation of the liver tissue in the
area of the wound surface were combined with
changes in the parameters of the hemostasis system
in venous blood and its plasma. The corresponding
results obtained in the study groups are presented
in Table 2.

The use of dual antiplatelet therapy led to the
expected decrease in platelet (ADP-induced) ag-
gregation in the groups 2, 3, and 4 by 4.5, 3.0, and
16.6 times, respectively. The follow-up data in the
groups 2 and 4 were also accompanied by a de-
crease in both chronometric (CT, CFT) and density
indicators during the clot formation (angle a, MCF,
and A ) during the blood thromboelastometry,
which, however, was not typical for the group 3,
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where TA was used as a hemostatic drug. In the
same group, a 10-fold increase in the level of D-di-
mer was noted, which is not entirely understan-
dable, since an increase in the thrombin generation
was not detected according to the calibrated throm-
bography test in the venous blood plasma in all the
experiments.

Discussion. According to the results of the
study, in the group 2 of animals that received
antiplatelet drugs, an increased blood loss (by
40% compared with the group 1, p = 0.040), and
a high mortality rate of animals (53.9%; Table
3) were noted, which was quite expected due to
a decrease in the aggregation function of plate-
lets (4.5 times), and several indicators of throm-
boelastometry (Table 2). The morphological
presentation in the area of the injury is the for-
mation of small thrombotic masses consisting
of fibrin threads and unchanged erythrocytes,
with a reduced number of platelets in the lumens
of the large vessels near the injury. In this case,
it corresponded to the increase in blood loss.

In the case of using TA, which is clinically in-
dicated in case of bleeding in thrombocytopathy/
thrombocytopenia [18], despite the pharmacolog-
ically conditioned suppression of platelet func-
tion, a decrease in the post-traumatic blood loss
was revealed both in volume (2.5 times from 14.1
to 5.7%; p = 0.005), and in terms of rate (2.7 times
from 16.4 to 6.2 mg/s; p = 0.006) compared with
the group 2. Based on the data of the morphologi-
cal study of the liver, the latter, most probably, was
provided by an increase in the thickness of both
thrombotic deposits and the fibrin strands them-
selves on the wound surface.

It is noteworthy that the administration of
TA and a decrease in blood loss in these animals
were accompanied by close to the initial (normal)
thromboelastometry parameters. In this case, we
are probably dealing with a change in the hemo-
static equilibrium toward thrombogenesis due
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Table 3. Indicators of post-traumatic blood loss in groups of experimental animals.

circulating blood

Group 1 Group 2‘. . Group 3.. . Group 4 .
Indicators After the pla.cebo After the administra- After the administra- After the administra-
administration tion of antiplatelet tion of antiplatelet tion of antiplatelet
agents and placebo agents and TA agents and FM
14.1 [12.0+18.8] 5.7 [2.8+11.3] 2.1[1.8+5.4]
Volume of blood loss,
% of the volume of 10.1 [4.3+16.3] p, =0.189 p, ,=0.008; Ax4.8

p, ,=0.040. Ax1.4

p, ,=0.00002; Ax6.7

p, ,=0.005; Ax2.5 p, ~0.058

16.4[10.8+33.7]

6.2 [4.5+8.6] 7.0 [4.5+8.2]

Blood loss rate, mg/s 25.7[7.1+36.5]

P, =0.012; Ax4.1 P, Z0.032; Ax3.7

p, ,=0.685 _ ; p, ,=0.002; Ax2.3
12 p, ;=0.006; Ax2.7 HpH:0.959
7 (53.9%) from 13 4 (20%) from 22 0 (0%) from 13
Mortality, number of =0.400
. 0 (0%) u3 21 - p .
individuals (0%) p, ,=0.0003 p"3=8.(1)(5)§ p;j=0.()()5
Py ™0 p, =0.274

Notes: p — level of statistical significance of the differences between the indicators compared; TA — tranexamic acid; FM —

fibrin monomer; A — difference in indicators.

to a decrease in the intensity of plasmin-depen-
dent fibrinolysis. As indirect evidence of this po-
sition, we may take a multiple increase in the level
of D-dimer, the origin of which is possibly associ-
ated with the non-plasmin mechanism of fibrino-
lysis caused by the elastase and cathepsin G. As
shown earlier, the latter are capable of independent-
ly destroying fibrin, enhancing the effect of plas-
min [19, 20].

In our opinion, the new knowledge in this ar-
ticle includes the phenomenon of local massive
thrombogenesis in the wound under the action
of FM administered intravenously at a dose of
0.25 mg/kg. This pattern led to an overcompensa-
ted decrease in the volume, and rate of blood loss
(in terms of blood loss, from 14.1 to 2.1% compared
with the group 2; p = 0.00002). The latter resulted
in the absence of the lethal outcomes during the
experiment. At microscopy, thrombotic masses, as
in other groups of study, had a mixed nature (fi-
brin-erythrocytic type), with hemolyzed erythro-
cytes, however, in addition to thickening of these
masses, in animals that received FM, a relatively
greater increase in the thickness of fibrin strands
rich in the anastomoses was found.

Another trend was the preservation of a relative-
ly large number of platelets in the lumens of large
vessels, which probably argues for their low “inter-
est” in the ongoing processes of thrombogenesis in
the wound. This could be supplemented with the
fact that the intense thrombogenesis with the use of
exogenous FM occurred in the presence of a rela-
tively low activity (as measured by ADP aggrega-
tion and thromboelastometry indicators) of platelets
in the venous circulation.

The disadvantage of this work is the fact that we
could not convincingly explain the several facts (an
increase in the amount of D-dimer during the ac-
tion of TA, and its formation without an increase
in the generation of thrombin in the corresponding
group of animals), however, the established fact of
the local hemostatic action of FM with its systemic
administration, including in case of a decrease in
the coagulation potential, remains evidence based.

CONCLUSION

The morphological aspects of the near-wound he-
mostatic effect of TA and low-dose FM have seve-
ral differences, despite the similarity of the results
achieved in minimizing the blood loss (under con-
ditions of pharmacologically mediated suppression
of platelet function).
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