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The research presents results of in vitro studies of the effect of dry extracts of Asperula odorata and Asperula humifusa
on the functional activity of macrophages and their hematogenous precursors. It has been found that the extracts studied
reveal a dose-dependent stimulatory effect on the transformation and phagocytic activities of macrophages and their
mononuclear precursors. The Asperula humifusa dry extract exhibits a more expressed immunomodulatory effect in the
dose range from 5 to 100 ug/ml. When using the extracts studied in the dose of 100 ug/ml the maximal stimulation of
the functional activity of inmune competent cells has been observed. Therefore, the extract of Asperula odorata increases
the transformation activity of mononuclear cells by 57%, the phagocytic index is 46% and the phagocytic number is 54%
compared to the control. The extract of Asperula humifusa increases the transformation activity by 64%, the phagocytic
index is 44% and the phagocytic number is 56%. The research results confirm opportunities of using the given dry extracts
with the purpose of immunopathological states correction.

D ue to deterioration of the
environment and living con-
ditions of the population in recent
years there is a noticeable nega-
tive impact of a variety of factors
on human health, and the body’s
adaptive systems in particular. This
leads to decrease in the functio-
nal activity of immune competent
cells of the system of mononuclear
phagocytes, T- and B-lymphocy-
tes; and it causes the change in
the body’s immunological reacti-
vity and development of seconda-
ry immunodeficiency [4]. The pro-
blem of searching medicines with
a positive immunomodulatory ef-
fect is important today [9, 12].
Immunomodulatory drugs of
the plant origin are of particular
interest. They are known not only
to enhance the body’s adaptive ca-
pacity, but also to restore its func-
tional competence disrupted by
regular maladies. Herbal immuno-
stimulants act physiologically, do
not accumulate, have a significant
difference between therapeutic and

toxic doses [1, 15]. Thanks to com-
bination of active components plants
are able to provide a multi-face-
ted effect on the body (immuno-
stimulating, anti-inflammatory, an-
timicrobial, antiviral, antitoxic, etc.)
[2, 3, 8, 10, 14]. This creates the
conditions for a complex and multi-
functional impact of therapeutic and
preventive purposes both on the af-
fected organ and the whole body.

Detoxification reactions in the
body require a large amount of vi-
tamins and minerals that are in-
sufficient in a daily diet. Constant
stress exhausts their reserves. An
important feature of medicinal
plants is that they contain vita-
mins and minerals in a chelated
form, which is available to be di-
gested, and therefore, the use of
herbal remedies for treatment and
rehabilitation is more attractive.

The aim of the research was to
study the immunomodulatory ef-
fect of dry extracts of sweet wood-
ruff - Asperula odorata L. and
spreading bedstraw — Asperula hu-
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mifusa M. Bieb. Besser on the trans-
formation and functional activity
of macrophages and their hema-
togenic precursors.

Materials and Methods

The objects of the study were
dry extracts of Asperula odorata
and Asperula humifusa obtained by
extraction of the exhausted her-
bal material with heated water re-
maining after sequential obtain-
ing from the corresponding raw
material of lipophilic and pheno-
lic complexes.

The immunomodulatory effect
was studied in vitro in the reac-
tion of macrophage transforma-
tion of mononuclear cells of the
peripheral blood [5, 7, 11, 13].

Primary cultures of immune
competent cells from blood do-
nors were treated with heparin
and obtained by sedimentation at
4-8°C. Blood mononuclear cells were
cultured in the nutrient medium
199 with 10% fetal serum. Sodi-
um salt of benzyl penicillin in the
concentration of 100 IU/cm, strep-
tomycin and amphotericin B were
added to the nutrient medium.

Dry extracts were applied to
primary cultures of immune com-
petent cells in the doses of 5 pg/ml,
50 pg/mland 100 pg/ml, and in-
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Table

The effect of dry extracts of Asperula odorata
and Asperula humifusa on indexes of macrophage
transformation and the phagocytic activity

of macrophages and their hematogenic precursors

Dry Concentration, Phagocytic Phagocytic
IMTM, % -
extract pg/ml index, % number
A ; 5 45.0+4.3 56.6+2.6 10.3+0.6
sperula 50 46.6+3.4 59.4+3.3 10.8+1.1%
odorata
100 51.2+2.4* 67.7+2.6* 11.7£1.1%
A ; 5 45.6+3.3 54.8+2.3 10.9+1.2
sperula 50 48.2+2.2 61.3+2.4* 11.3+0.8*
humifusa
100 53.5+4.3* 66.8+3.4* 11.8+1.2%
Control - 32.6+3.4 46.4+2.8 7.6+£0.6

Note. * — P < 0.05 compared to the intact control.

cubated at 37°C for 23 hours. To
assess the phagocytic activity of
macrophages and their precursors
in 23 hours of cultivation the refe-
rence strain of Staphylococcus aure-
us-209P inactivated by heating was
introduced into the culture.

The immunomodulatory effect
of dry extracts on immune com-
petent cells was assessed accor-
ding to the following criteria:

e [MTM - index of macrophage
transformation of mononuc-
lear cells;

¢ phagocytic index (FI);

e phagocytic number.

The control included the set-
ting of the reaction of macropha-
ge transformation of the periphe-
ral blood mononuclear cells with-
outaddition of the extracts studied.
The indexes obtained were pro-
cessed statistically using the “Mic-
rosoft Excel” software [6].

Results and Discussion

No difference in the mechanism
of action of dry extracts of Asperula
odorata and Asperula humifusa on
immune competent cells in the peri-
pheral blood was observed (Table).

Dry extracts greatly stimulate
the transformation and phagocy-
tic activity of mononuclear cells
in the peripheral blood.

Introduction of sweet wood-
ruff’s extract to the primary cul-
tures of immune competent cells
in the dose of 5 pg/ml caused the
increase in transformation activi-
ty of peripheral blood mononu-
clear cells by 38%, the phagocytic
index — by 22%, the phagocytic
number - by 35% compared to the
intact control. The dry extract of
spreading bedstraw used in the
same dose increased the transfor-
mation activity of mononuclear cells
by 40%, the phagocytic index - by
18% and the phagocytic number
- by 43%.

Increasing the dose of dry ex-
tracts to 50 pg/ml resulted in a
pronounced stimulation of the trans-
formation and phagocytic activi-
ty of macrophages and their pre-
cursors. Thus, the extract of Aspe-
rula odorata increased the trans-
formation activity of mononuclear
cells by 43%, the phagocytic in-
dex - by 28%, the phagocytic num-
ber - by 42% compared to the in-
tact control. Using the dry extract
of Asperula humifusa IMTM increa-
sed by 48%, the phagocyticindex -
by 32%, the phagocytic number -
by 49%.

When using the extracts stu-
died in the dose of 100 ug/ml the
maximal stimulation of the func-
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IMYHOMOAY/IIOIOYA A1 CYXUX EKCTPAKTIB ASPERULA ODORATA L. TA ASPERULA HUMIFUSA M. BIEB. BESSER
H.B.Kawnyp, H.C.IOpuenko*, T.B.I1vina*, A.M.Kosaawvoea*, 0.B.I'opsiua*, M.B.Cminsincoka, C./l.Ilepemom

AY «Incmumym mikpo6iosnozii ma imyHosozii im. L1.Meunukoea HAMH Ykpainu», HayioHaaeHuil ghapmayeemuyHuii
YyHigepcumem*

Kaiouosi caoea: Asperula odorata; Asperula humifusa; pazoyumapnuil iHdekc; hazoyumapHe 4ucao

Hasedeni pe3ynemamu gug4eHHs in vitro enausy cyxux ekcmpakmie Asperula odorata ma Asperula humifusa Ha gpyHkyio-
Ha/bHy akmusHicmbs makpogaeis i ix cemamozeHHUX nonepedHukie. BcmaHoeseHo, wo docaidxceHi ekcmpakmu 8usi6as-
10mb 00303a/1eM4CHY cmuMyavy diro Ha mpaHcgpopmayiliHy ma gazoyumapHy akmusHicms makpogazie i ix MOHOHYK/1e-
apHux nonepedHukis. Binbw saupadceHy imyHomodyioroy dito mae cyxuli ekcmpakm Asperula humifusa é do308omy diana3oHi
KoHYyenmpayiii 8id 5 do 100 mke/ma. [Ipu sukopucmaHHi docaidxcyeanux ekcmpakmis y 0o3i 100 mke/ma 8i03HA4aAEMb-
€S MAKCUMAbHA CMUMYASY ISt PYHKYIOHANbHOT akmueHoCcmi IMyHOKOMNnemeHmHuUX KaimuH: ekcmpakm Asperula odorata
36inbutye mpaxcgopmayiiiHy akmusHicms MOHOHYKAeapie Ha 57 %, pazoyumapHuti iHdekc — Ha 46% i pazoyumapHe yuc-
/10 - Ha 54% y nopieHsiHHI 3 KoHmposiem; ekcempakm Asperula humifusa nidsuwjye mpaucopmayiliHy akmueHicmo Ha 64%,
¢azoyumapHuil inoekc — Ha 44%, a pazoyumapHe 4ucs0 - Ha 56%. Peayabmamu docaidsiceHb nidmeepdicyoms nepcnek-
muey 8UKOPUCMAHHS1 CyXUX eKCcmpakmia 8udie MapeHok 3 Memoro KopeKkyii imyHonamo.Jio2i1Hux cmawie.

WUMMYHOMOAY/IUPYIOIIEE JEHCTBUE CYXUX 3KCTPAKTOB ASPERULA ODORATA L. U ASPERULA HUMIFUSA
M. BIEB. BESSER

H.B.Kawnyp, H.C.IOpuenko* T.B.Havuna*, A.M.Kosasesa*, 0.B.I'opsiuasn*, M.B.Cmensinckas, C/J.Ilepemom

Iy «HiHcmumym mukpo6uoso2uu u ummyHoso02uu um. H.H.Meunukoea HAMH YkpauHu1», HayuoHaabHbu1ll
papmayeemuyeckuii ynugepcumem*

Karuesvie caosa: Asperula odorata; Asperula humifusa; gpazoyumapHvliii uHoekc; pazoyumapHoe Yuca0

[pugedeHvl pesyibmamol usyyeHus in vitro eausiHus cyxux akempakmos Asperula odorata u Asperula humifusa Ha pyHkyuo-
HA/bHYH AKMUBHOCMb MAKpodazos U ux 2eMamoz2eHHbIX npedulecmeeHHUKO08. YcmaHo8.1eHo, Ymo ucc/s1edo8aHHble IKC-
mpakmbl Nposi6Aslom 00303a8UCUMOe cmumyaupyroujee delicmaue Ha MPAHCHOPMAYUOHHYIO U pazoyumapHyo akmus-
HOcmb Makpogazoe u ux MOHOHyK/1eapHblX npedulecmeeHHUKo8. bosiee svipaxcenHoe ummyHomodyaupyowee deticmsue
umeem cyxoli sakcmpakm Asperula humifusa e dozoeom duanasoHe koHyeHmpayuii om 5 do 100 mkz/ma. Ilpu uchoav3osa-
HUU uccaedyemblx Ikcmpakmos & dose 100 mkz/ma ommevaemcst MaKCUMAaAbHAs CMUMyASIYyust hyHKYUOHAIbHOU akmus-
HOCMU UMMYHOKOMNEMeHMHbIX KA1emok: akempakm Asperula odorata yseauvusaem mpaHc@popmMayuoHHy0 akmugHOCMb
MOHOHYKAeapo8 Ha 57%, pazoyumapHsili uHdekc — Ha 46% u pazoyumapHoe uucao - Ha 54% 6 cpasHeHuU ¢ KOHMpPo1eM;
akcmpakm Asperula humifusa nogbluiaem mpaHc@opMayuoHHy0 akmugHocmbs Ha 64%, pazoyumapHbwlii uHoekc — Ha 44%,
a pazoyumapHoe vucsao - Ha 56%. Peaynbmamet uccaedosanutl nodmeepicoaom nepcnekmuegy Ucn0.16308aAHUSL CYXUX IKC-
mpakmos 8udos icCMeHHUKOB C Ye1bt0 KoppeKyuu UMMYHONAMO102UMECKUX COCMOSTHULL
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