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Abstract: In recent years, researchers have been paying increasing attention to the properties of freshwater and
marine algae. Marine biomass is considered an important resource for the pharmaceutical industry,
cosmetology, as a raw material for the extraction of biologically active substances (vitamins, sterols and
collagen), biofertilizers and preparations for wastewater treatment. [1,2,3,4]

The Caspian Sea is rich in algae. Among them, blue-green, diatom, red, brown, charophytes and others
predominate. This group includes Cladophora sericea(CS), Cladophora vagabunda (CV) (L.) [5] C. vagabunda
(KB) is widespread in open and surf-protected shores along the entire coast of the Eastern Caspian. It grows
attached to rocky slabs [6].

The composition of Cladophora vagabunda, Cladophora glomerata and Vaucheria sp. contains phenolic
compounds, chlorophyll and b-carotinoids, proteins and carbohydrates, the amount of which depends on the
taxon of algae and the type of extracts [7].

The antimicrobial (against Staphylococcus aureus), cytotoxic (against choriocarcinoma cells (JAR) and
normal fetal lung fibroblast cells - MCF-7) activity of acetone and ethanol extracts of C. glomerata and
Vaucheriain vitro has been studied comparatively recently. The chemical composition, antibacterial and
cytotoxic effects of extracts from Cladophora representatives allow us to assume their immunomodulatory
activity. However, in the available literature we did not find information on the effect of extracts from algae and,
in particular, CV on the functional activity of mammalian immunocompetent cells [8,9,10].

The aim of the present study was to investigate the Caspian seaweed Cladophora vagabunda decoction
and cryoextract’influence on spontaneous (SM) and bronchoalveolar antigen (BAAG) induced blood leukocytes
migration activity (LMA) in vitro.

Materials and Methods
The migration activity of peripheral blood leukocytes was studied in 87 practically healthy individuals
(PHI) aged 18 to 25 years. The study design is presented in Fig. 1.
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Fig.1.The study design
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Blood for the study was collected from the ring finger of the left hand in compliance with aseptic rules.
MAL was studied in the leukocyte migration inhibition reaction (LMIR) as modified by [11]. The results were
expressed as the leukocyte migration index (LMI). BAAG was chosen due to the antistaphylococcal activity of
the extract from Cladophora glomerata [ 6].The antigen was prepared by water-salt extraction method [12].
Cladophoravagabunda decoction (CVD) was prepared according to Pharmacopoeia requirements at a ratio of
1:20 (). In addition, Cladophora vagabunda cryoextract (CECV) was prepared by freeze-thawing 50 mg of CV
homogenate 5 times followed by centrifugation for 30 min at 4000 rpm. The supernatant was collected and used
in the LMIR. The results were mathematically processed using the SPSS program (USA).

Results of the Study
It was found that CVD and CECV in vitro affect the migration of leukocytes from a glass capillary. The
table shows the migration index (MI) values (table).

Table
The LMI value of practically healthy individuals depending on the reaction inducer
LMI (%)
CvD CECV CVD + BAAG | CECV + BAAG BAAG
117,64 8,2* 111,749,7* 105,7+7,7* 68,2+6,2* 87,315,7

Note: * - p<0.05 in relation to BAAG

As can be seen from the table, CVD and CECV stimulate spontaneous migration of leukocytes from the
glass capillary to almost the same extent (LMI >100). It was found that the practically healthy individuals’
leukocytes sensitivity to CVD and CECV in in vitro is individual (Fig.2).
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Fig.2 Frequency of occurrence of LMI value depending on the type of LMIR inducer and sensitivity of PHI
blood leukocytes

The diagram shows that in the vast majority of cases CVD and CECV stimulate leucocyte migration in
vitro (LMI value above the reference values), but CVD in a higher percentage of cases compared to CECV (60
and 48%, respectively).In almost equal percentage of cases (28 and 31 % respectively) CVD and CECV inhibit
leucocyte migration - LMI below RH and even more rarely - do not change it. But CECV is almost 2 times more
frequent in comparison with CVD (21 and 11 %, respectively).

When BAAG is introduced into the leukocyte culture medium of PHI, inhibition of leukocyte migration
is observed — LMI = 87.3+5.7 (table). However, when BAAG, CVD and CECV are introduced into the culture
medium together, significant modulations of leukocyte migration from the glass capillary are observed (Fig. 3).
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Fig.3.Frequency of LMI value in the presence of BAAG, CVD and CECV and sensitivity of PHI blood
leukocytes

The studies have shown that CVD and CECV affect the response of PHI leukocytes to BAAG in vitro to
different degrees. CVD stimulates the response to BAAG in 48% of PHI, inhibits it in 40% and practically does
not change it in 12% of PHI.

When inducing leukocyte migration to BAAG, CECV inhibits the response in 58% (p<0.01), stimulates
it in 18% (p<0.05) and does not change it in 20% of PHI. This means that, CECV has a greater ability to cancel
the leukocyte response to BAAG in PHI.

Thus, the decoction and cryoextract of the Caspian alga Cladophora vagabunda in vitro exhibit both anti-
inflammatory (inhibition of leukocyte migration) and pro-inflammatory (stimulation of leukocyte migration)
effects. In addition, they are capable in some cases of canceling the “response” of blood leukocytes to BAAG,
which indicates the prospect of their use in the treatment of inflammatory diseases of the human
bronchopulmonary system.
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