Research Paper

Investigating the Effect of Hydroalcoholic Extract of Rosa damascena Mill. on
Coagulation Parameters in Male Mice

Mitra Ebrahimil®®¥ Jafar Vatandoost2”®% Masoud Fereidoni®* &'

1. Master's degree in cellular and molecular biology, Department of Biology, School of Science, Hakim Sabzevari

University, Sabzevar, Iran

n

Assistant Professor, Department of Biology, School of Science, Hakim Sabzevari University, Sabzevar, Iran

3. Professor, Department of Biology, School of Science, Ferdowsi University of Mashhad, Mashhad, Iran

Received: 2024/09/23

Accepted: 2024/12/03

Abstract

: Homeostasis is the body's natural response to injury aimed at
preserving blood volume; dysfunction in this process can lead to low blood
coagulation, such as in hemophilia. Medicinal plants are gaining attention for their
cost-effectiveness and low risk. In traditional Iranian medicine, Rosa damascena has
been utilized to manage menstrual bleeding. This study aims to investigate the in
vivo effects of hydroalcoholic extract of Rosa damascena on coagulation parameters.

: 56 male Syrian mice (25 = 5 g) were divided into eight
groups (n=7), including control, sham, positive control, and five experimental
groups. The mice were intraperitoneally treated with doses of 500, 250, 100, 50, and
25 mg/kg of hydroalcoholic extract of Rosa damascena for 14 consecutive days.
Hemostasis screening tests, including bleeding time (BT), clotting time (CT),
prothrombin time (PT), activated partial thromboplastin time (aPTT), and platelet
count, were employed to evaluate the results.

: The BT, CT, PT, and aPTT tests indicated a decrease in bleeding time with
increasing extract dosage, with a significant difference observed in the 500 mg/kg
group compared to the control group (p < 0.05).

: The findings suggest that polyphenolic compounds, such as tannins
and glycosides, present in Rosa damascena, including saponins, effectively enhance
platelet aggregation and reduce bleeding and clotting times. The impact of Rosa
damascena on both external and internal coagulation pathways may be attributed to
the presence of gallic acid, caffeic acid, quercetin, and kaempferol.
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Introduction

Homeostasis is the body’s natural response to
injury, preserving blood volume; failure in this
process can lead to low blood coagulation, as seen
in hemophilia. According to the World Federation
of Hemophilia, developed countries with
prophylaxis programs administer an average of
80,000 international units of coagulation factor
annually per patient, costing approximately
$48,000 per year. These countries usually utilize
recombinant drugs, which reduce the risk of
infections  associated with  plasma-derived
products. However, such treatments are primarily
accessible in nations with a per capita GDP
exceeding $10,000.

In recent years, medicinal plants have garnered
increased attention due to their cost-effectiveness
and low risk. In traditional Iranian medicine, Rosa
damascena has been employed to manage
menstrual bleeding. This study aims to investigate
the in vivo effects of hydroalcoholic extract of
Rosa damascena on coagulation parameters.

Methodology

All the experiments were conducted under the
research ethics regulations of Hakim Sabzevari
University (Permission No.
IR.HSU.AEC.1401.013).

Fifty-six male Syrian mice (25 £ 5 g) were divided
into eight groups (n=7), including control, sham,
positive control (desmopressin 0.25 = 0.05 ml daily
per mouse based on weight), and five experimental
groups. The mice were treated with 500, 250, 100,
50, and 25 mg/kg of hydroalcoholic extract Rosa
damascena for 14 consecutive days.

Hemostasis screening tests, including bleeding
time (BT), clotting time (CT), prothrombin time
(PT), activated partial thromboplastin time (aPTT),
and platelet count, were utilized for evaluation.

Results

An increase in the dosage of the hydroalcoholic
extract resulted in significant decreases in BT, CT,
PT, and aPTT compared to the control group (p <
0.05), particularly at the 500 mg/kg dose (p < 0.05).
However, platelet count tests did not show
significant alterations across all groups compared
to the control.

7

Discussion

The results indicate that the administration of
the extract leads to an increase in coagulation
function and a decrease in coagulation time in a
dose-dependent manner, except for platelet count.
This dose-dependent effect may be attributed to the
increased concentration of active compounds in the
extract.

The BT test assesses the integrity of vascular
clot formation involving platelets and fibrin. The
results demonstrate a significant decrease in
bleeding time with increasing extract dosage,
particularly at 500 mg/kg (p < 0.001). The CT test,
which measures the coagulation pathway's ability
to initiate clot formation and platelet aggregation,
also confirmed these findings.

Biochemical compounds such as tannins and
flavonoids possess anti-hemorrhagic properties
that enhance blood coagulation and clot formation.
Tannins can precipitate blood proteins, including
thrombin, which converts fibrinogen into fibrin
fibers, halting bleeding. They also promote protein
release from cells, reducing capillary permeability
and inducing local contraction of capillaries.

Tannins are classified into three major groups:
hydrolyzable tannins, condensed tannins, and
pseudotannins. Gallic acid, a hydrolyzable tannin,
and flavonoids, found in condensed tannins, have
been linked to significant reductions in clotting
time. Rosa damascena is rich in these polyphenolic
and flavonoid compounds. These compounds may
contribute to hemostatic effects.

Plant glycosides led to a role in reducing BT
and CT. Iridoid glycoside compounds significantly
shorten BT, CT, and thrombin time (TT) and
increase fibrinogen (FIB). Rosemary also contains
many glycosides such as saponins. Saponin may be
potentially useful as an external hemostatic agent.

The external pathway of coagulation is
clinically assessed through the prothrombin time
(PT) test, which involves coagulation factors I, 11,
VI, and X. The results of the PT test indicate a
significant reduction in coagulation time in the 500
mg/kg intraperitoneal (i.p.) dose group compared
to all other treatment groups (p < 0.01**) and it can
be concluded that probably marigold has a role in
the external pathway of coagulation by affecting
coagulation factors I, IlI, VII and X, which is
necessary to be subjected to more detailed
mechanistic research.
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Conversely, the internal pathway is evaluated
using the partial thromboplastin time (PTT) test,
encompassing coagulation factors 1, 11, IX, X, XI,
and XII. Data from the activated partial
thromboplastin time for the 100, 250, and 500
mg/kg i.p. dose groups reveal a significant decrease
(p < 0.001). This finding supports the hypothesis
that chrysanthemum affects the internal pathway
by influencing coagulation factors I, 11, IX, X, XI,
and XII.

Furthermore, it can be inferred that rosemary
may impact internal and external coagulation
pathways, thereby playing a role in the common
coagulation pathway through its effects on factors
X, V, Il,and I.

Additionally, compounds such as gallic acid,
valineic acid, and luteolin have been shown to
reduce PT, activated PTT (aPTT), and thrombin
time (TT). Caffeic acid also decreases PT and
aPTT in moderate and low doses. Quercetin
significantly shortens PT and TT, indicating its
beneficial effects on the extrinsic coagulation
pathway. Similarly, kaempferol markedly reduces
PT, aPTT, and TT, suggesting its role in promoting
coagulation through intrinsic and extrinsic
pathways.

Unexpectedly, the platelet count results in this
study were not statistically significant. This may be
attributed to potential disruptions in platelet
aggregation, which arise from the presence of
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platelet-reducing agents among the plant
metabolites, particularly gallic acid.By inhibiting
the protein kinase C pathway, this compound may
lead to reduced ATP production and, ultimately
decrease in platelet numbers. Consequently, the
hydroalcoholic extract of rose flowers appears to
have a negligible effect on primary hemostasis.

Conclusion

These findings suggest that the extract of Rosa
damascena  contains a  combination  of
phytochemicals that may promote coagulation or
exhibit anticoagulant properties, depending on the
specific compounds isolated from the extract. This
emphasizes the importance of identifying the
responsible components and conducting more
detailed mechanistic investigations, such as what
has been seen in other such research on plants.
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