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INFLUENCE OF EXTRACT OF PEACH ORDINARY (PERSICA VULGARIS) LEAVES ON
THE STATE OF THYMIC-LYMPHATIC ELEMENT OF THE IMMUNE SYSTEM OF RATS
IN CONDITIONS OF CHRONIC IMMOBILIZATION STRESS
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Mema — guguenHs GnauUgy 2ycmozo ekcmpaxmy 3 aucms nepcuxa sgudainozo (I'EJIII) na cman opeanie mumixko-
JEMpamuunol 1IaHKU IMYHHOL cucmemu wypie 3a yMO8 XPOHIUH020 IMMODINI3ayiliHo20 cmpecy.

Mamepianu ma memoou. Mooenv xponiunoeo immodinizayitinoco cmpecy (XIC) éiomeoprosanu npomseom 18
0i0 WISIXOM WOOEHHOI HOMUPbOX200UHHOL IMMOOINIzayil wypie y michux nenanrax. [Jocnioxcysanun T'EJIII, wo
0y6 ompumanuil Ha Kagheopi ximii npupoonux cnonyk H®ay, 3 nucms nepcuxa copmy «Canveey, 3a20moeieno2o
6 Taoxcuxucmani, 6600UU BHYMPIUHLOULTYHKOBO 8 YMosHOedhekmueHiti 003i 100 me/ke. Ax npenapam nopie-
HAHHA eukopucmogysaiu cupon «Imyno-Towy y 003i 3 ma/ke eHympiwmbouriynkogo. Cman mumiko-
nimgpamuunoi nanku imynnoi cucmemu 6 ymosax XIC suznauanu nicis npogedenns esmanasii meapun nio aee-
KUM IHeANAYIUHUM HAPKO30M 34 Pe3VIbmamamu 00Ci0HCeHHs KoepiyicHmie macu mumyca i cene3inku, a ma-
KOJ#C 2ICMONIO2IYH020 O0CNIONHCEHHA iIX CIMPYKmMYpU Ha MIKponpenapamax, wo 0yau npueomosieHi 3a 3a2a1bHon-
putinamor memoouxoro. [na oyinku xapaxmepy enaugy I'EJIII na cman opeanie mumiko-iimpamuunoi cucme-
mu wypie 8 ymosax XIC npogoounu nopieHaHHA 3 IHMAKIMHUM KOHMPOIEeM Ma KOHMPONbHOIW NAMONO2IEIO.
Pesynomamu oocnioscennsn. Bemanoesneno npomexmuenuti énaue I'EJIIT na cman mumiko-rim@amuynoi ranku
imynnoi cucmemu 6 ymosax XIC. V cenesinyi giomivanu 30i1bueHHsT WUPUHU MAPSIHATbHOL 30HU TIM@POIOHUX
@onikynie i Mmy¢pm ma Kinbkocmi nepusackyusiprux simpamuunux mygm y 1,2 pazy (p<0,05) nopieusino 3 konm-
POJIbHOIO NAMOJLOCIEI, 3HUNCEHHSL O3HAK CMPECO2eHHOT 2INOKCIT — KilbKOCmI cmpykmyp Oi10i nyivnu 3i Cnazmom
YEeHMPanbLHux apmepii. Y mumyci 6Cmanos61eHo 3HUNCEHHs CMYNeHsl 3MiH 3 mpemboi-uemaepmoi 00 nepuioi ga-
3U AKYUOEHMANbHOI mpaucopmayii, wo niomeepoNCyemvbCs niOsUWeHHAM Koeghiyienmy macu mumyca Ha 2,7
% NOpiGHAHO 3 KOHMPOILHOIO NAMOIOZIEIO.

Bucnoexu. J{oseoena 30amuicme I'EJIII 8ioH0811086aMU NOPYUWEHY 8 YMOBAX CMPeECy AKMUBHICMb OP2aHi8 mu-
Miko-nimpamuunoi nanxu imynnoi cucmemu. Hmosipno cmeepocyeamu, wo nonigpenonvui cnonyku FEJIIT eu-
ABIAIOMb AHMUOKCUOAHMHI 81ACMUBOCHI, NOCUTIOIOYY AKMUBHICINb AHMUOKCUOAHMHOT cucmeMu, a nojaicaxa-
puou — IMyHOCMUMYIIOB8ANIbHI, Pe3YIbIAMOM BUAGIEHH AKUX € CMpecnpomeKkmopHa 0is. 3a egpekmugericmio
I'EJII] ne nocmynascsa npenapamy nopigHauns «myno-Ton»

Kniouogi cnosa: cycmuii excmpaxm, aucms nepcuka 36UHAtiH020, XpOHIYHUL IMMOOINI3ayitinull cmpec, mumyc,
cenesinKka, cmpecnpomexkmopua 0is

1. Introduction transition from activation of the physiological apparatus
Stress is a universal physiological response to ra- to exhaustion as a result of overstrain of the reserve ca-
ther strong effects, which is aimed at mobilizing com- pacity of the organism. Stress can cause factors such as
pensatory mechanisms that can be manifested by the injury, loss of blood, surgical intervention, high and low

13




Scientific Journal «ScienceRise: Pharmaceutical Science»

Ne3(13) 2018

temperatures, excessive physical activity, ionizing radia-
tion, emotional stress, infection, intoxication, as well as
environmental and social factors [1].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

Stress is manifested by multiple changes in the
body. Regardless of the nature of the stress factor or
other conditions, the manifestations of stress-reaction are
universal and can lead to the development of various
serious diseases of the nervous, cardiovascular systems,
metabolism or increase the risk of their occurrence. With
long-term effects, stress-inducing factors cause the de-
velopment of a thymico-lymphatic involution, that is, it
reduces the activity of the immune system. In these con-
ditions, the organism becomes less resistant to infectious
diseases, it becomes possible to increase the risk of on-
copathology [2].

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

Herbal medicinal products with a diverse thera-
peutic and prophylactic effect, for example, affecting the
normalization of all or most of the homeostasis parame-
ters disturbed by stress, are effective for the correction of
stress-related disorders. Particularly important are phy-
tomedicines containing the complex BAS: polyphenolic
compounds that exhibit mild effect, mainly enhancing
the activity of peripheral stress-limiting systems, in par-
ticular antioxidant [3, 4], and polysaccharides, the im-
munostimulatory effect of which is highlighted in the
scientific literature [4].

4. The field of research considering the general
problem, which is described in the article

One of the promising plants is peach (Persica vul-
garis), the leaves of which contain biologically active
substances (organic acids, polysaccharides, tannins, ca-
rotenoids, flavonoids, etc.) [5], which exhibit a wide
range of pharmacological activity: stress-resistant [6], the
ability to increase the production of secretory immuno-
globulin A [7]. Therefore, it was advisable to evaluate
the stress-protective effect of the thick extract obtained
from peach leaves on the model of chronic immobiliza-
tion stress.

5. Formulation of goals (tasks) of article

The aim of the work was to study the effect of a
thick extract of peach ordinary leaves (TEPL) on the
state of organs of the thymico-lymphatic part of the im-
mune system of rats under conditions of chronic immobi-
lization stress (CIS).

6. Presentation of the main research material
(methods and objects) with the justification of the
results

A 30 % alcohol extract from peach leaves of the
Salve variety harvested in Tajikistan in August 2014
after fruit harvest was investigated. The final extract was
evaporated to a dense extract with a moisture content of
10.93 %. The extract was obtained at the Department of

14

Chemistry of Natural Compounds of the National Phar-
maceutical University under the direction of prof. V. S.
Kislichenko.

To simulate the chronic stress of nonlinear males
rats weighing 180-200 g, they were placed in close boxes
for four hours for 18 days [8]. The study used 4 groups of
animals of 6 individuals in each. The first group consist-
ed of intact animals that were not exposed to stress and
did not receive anything. The second group - animals of
control pathology receiving distilled water in volume
equivalent to the volume of the test substance. Animals
of the third group received TEPL in a conditionally ef-
fective dose of 100 mg/kg, which was established earlier
by the results of the study of activity of activity on the
static load model [9]. Animals of the fourth group had
administered the comparison drug (CD) — an analogue
for the pharmacological action - the syrup “Immuno-
Ton” containing the extract of the liquid eleutherococcus
16.6 g/100 ml, tincture of rhizomes with the roots of
echinacea purpurea 8.0 g/100 ml, tincture St. John's wort
8.3 ¢/100 ml, at a dose of 3 ml/kg, which was calculated
from the therapeutic dose for a person, taking into ac-
count the coefficient of species sensitivity [10]. The test
substances and distilled water were administered intra-
gastrally prophylactically for 5 days before the start of
the experiment and every day for 40 minutes before ex-
posure to stress.

After conducting laboratory tests, euthanasia of
animals under an easy inhalation anesthesia was carried
out. The collection of biomaterials for the study was
carried out on the 18th day after the exposure of the
stress corresponding to the depletion stage [8].

The state of organs (spleen and thymus) of the
thymico-lymphatic chain of the immune system was
determined by their weight factors and histological ex-
amination on microslide prepared according to the gener-
ally accepted method [11]. In the photographs (eyepiece
10, lens 20) using the Toupcam Granum program, the
width of marginal zone (WMZ) of lymphatic follicles
were determined in the spleen. On the microslides of the
organ, the number of formed lymphatic follicles (LF) and
periarterial lymphatic muffs (PLM) was calculated,
which was proportional to the optical density [11].

In the course of research, the "General Ethical
Principles of Animal Experiments" (Kyiv, 2001) were
in line with the European Union Directives of
2010/10/63 on the Protection of Animals used for
scientific purposes [12].

Statistical processing of the results was carried
out using the methods of variation statistics using the
standard statistical program package "Statistica, V. 6.0"
[13, 14].

To assess the nature TEPL impact on the state of
the thymico-lymphatic system, rats conducted under
conditions of CIS compared with intact control (IC) and
control pathology (CP).

Analysis of the integrated performance of state of
thymico-lymphatic system in rats suggests that animals
from the group CP on 18 day of CIS were likely to lower
the mass coefficient (MC) of the central organ of the im-
mune system thymus compared with animals with IC
group (Table. 1). The weight of the spleen was somewhat
reduced, but not reliably. It is known that the spleen of rats
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is only a secondary body of all secondary organs of the
immune system, in which all populations of cells found in
lymphoid and hematopoietic organs are collected in one
place. The variety of its cellular structure probably deter-

mines a wide range of functionality of the lymphoid or-
gans under normal conditions, and especially after stress
morphological changes in the thymus and spleen, likely
reflecting their different roles in stress responses [1, 2].

Table 1
TELP impact on integrated indicators of lymphatic organs thymico-lymphatic immune rats under CIS condition
(n=6)
. Mass coefficient
Group of animals
thymus spleen
Intact control (IC) 0.104+0.010 0.4940.05
Control pathology (CIS) 0.077+0.006* 0.46+0.02
CIS + TELP, 100 mg/kg 0.098+0.006** 0.49+0.03
CIS + “Immuno-Ton”, (1:100) 15 ml/kg 0.081+0.006* 0.44+0.04

Note: * — deviations are reliable for indicators of intact control, p <0.05; ** — deviations are reliable in relation to the parameters of

the control group, p <0.05; n — the number of animals in the group

Under the influence of the investigated prepara-
tion TELP there was a decrease in the degree of involu-
tion of the thymus. Against the background of the TELP,
the thymus mass factor was 27 % higher (p <0.05) for
this in the CP group and reliably did not differ from that
in animals from the group of IC.

Compared with “Immuno-Ton”, unlike TELP, the
thymus state showed less pronounced protective effect,
since the MC of thymus was significantly lower than that

of intact animals (p <0.05) and did not differ from that of
the CP group.

Both drugs did not have a likely effect on the
weight of the spleen, but in the background of the
effect of TELP its value was the same as in intact
control.

At the next stage histological studies of thymus
and spleen were performed. In Fig. 1 shows the structure
of thymus rats on the 18th day of the CIS.

Fig. 1. Structure of the thymus of rats on the 18th day of the IC: a — thymus of rats IR; b — thymus of rats of CP;
¢ — the thymus of rats against the background of the effect of TEPL at a dose of 100 mg/kg: d — thymus of rats against
the background of the action of the preparation “Immuno-Ton” in a dose of 3 ml/kg

Histologically, it was found that the lumbar structure
of thymus intact animals is well expressed. In the brain
substance among the lymphocytes, there are visible cells of
the reticulo-epithelium with a large light nucleus, small and

few thymus cells (Fig. 1, a). In fig. 2 there are the structure
of the spleen of rats on the 18th day of the CIS.

In the spleen of intact animals, the hematopoietic
field was clearly divided into red and white pulp. The
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white pulp is fed by lymphoid follicles and perivascular
lymphatic arteries and arterioles that go to the lymphoid
follicle. The lymphoid follicles themselves were well-
formed, varied in size, had a ball-like or long-oval shape.
The boundary between white and red pulp is quite ex-
pressive. The red pulp contained a large number of cells
that had nuclei, red blood cells. The sinuses are not visi-
ble (Fig. 2, a). Such a state of the spleen reflects the level
of immunogenesis in normal conditions.

It was established that on the thymico-lymphatic
link of the immune system of the CIS, it had an immuno-
suppressive effect. In the lymphoid follicles of the spleen
of animals from the CP group, the central artery was in a
state of spasm, which is a morphological imprint of the
manifestation of hypoxia of stress genesis; the marginal
zone was narrowed 1.4 times (Fig. 2, b, 3, a). It is known
that the marginal white pulp region is involved in the
immune response, because it is a place of "capture” of
immune complexes, altered blood cells, and the like.
Actually in marginal zones of lymphoid follicles and
cooperation of deterministic B-lymphocytes with antigen
occurs. When deterministic B-lymphocytes are activated
by an appropriate antigen, they are proliferated and dif-
ferentiated into antibody-forming cells that accumulate in
red pulp [15]. The narrowing of these zones is a reflec-
tion of a decrease in the immune status of the body.
Morphometrically, a decrease in the width of the margin-
al zone and a decrease in the number of lymphoid folli-
cles and perivascular lymphatic clusters (reduction of the
optical density units) was detected 1.5 times (Fig. 3, a,
b). At the same time, in the lymphoid follicles, the num-
ber of reactive centres increased, their activity was an
indicator of the development of immune responses in the
humoral type. Probably this is a compensatory reaction
of the body to stress.

In the thymus of stressed animals, signs of inhibition
of lymphopoiesis have been detected. Against the back-
ground of normal migration of T-lymphocytes in T-
dependent periorterial zones of lymphoid follicles and cou-
pling of the spleen, delymphatization of the cortical sub-
stance of the thymus was observed. The reactive changes
that arose as a result of stressful effects were classified as 2-
4 phases of the incidental transformation (Fig. 1, b).

In the thymus of rats, the general morphological
manifestations of the reactive stress reaction were ob-
served on the background of the introduction of TEPL.
Although the frequencies were smaller in size than intact
controls, no noticeable loss of lymphocytes, similar to
those in the CP group, was detected. The image of the
"starry sky" was moderate. However, there was an expan-
sion of the brain layer, observed focal proliferation of
reticulo-epithelial cells, increased and cystic expansion of
the thymus cells (Fig. 1, ¢) — signs of increased synthesis
of hormones in the thymus and activation of cellular im-
mune responses did not change with respect to CP. In
general, the microscopic picture corresponded to the first
(rarely second) phase of the accident transformation [9].
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Fig. 2. Structure of the spleen
of rats on the 18th day of the CIS: a — spleen of the rat
IC; b — spleen of rats CP; ¢ — spleen of rats in the back-
ground of TEPL in a dose of 100 ml/kg; g - a spleen
against the background of the action of CD "Immuno-
Ton" in a dose of 3 ml/kg
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In the spleen of rats, which were administered
TEPL before each immobilization session, a part of the
lymph nodes showed an active reactive centre, the margin-
al zone remained slightly narrowed, the border with the
red pulp fuzzy. In others, the marginal zone became mod-
erately wide; the reactive centre was not activated. In
general, with the TEPL, the width of the marginal zone of

follicles and the number of lymphoid follicles and clusters
was significantly higher in 1.2 times (p<0.05) compared
with that in animals from the CP group (Fig. 3). Spasm of
the central arteries in a significant number of lymph nodes
was less pronounced compared with those in the animals
of the CP group (Fig. 2, c). There were fewer macrophages
and blast cells in red pulp.
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Fig. 3. Spleen of rats on the background of chronic immobilization stress under the influence of TEPL at a dose of
100 mg/kg and CD “Immuno-Ton” in a dose of 3 mg/kg: a — width of the marginal zone (WMZ); b — the number of
lymphoid follicles (LF) and perivascular lymphatic clusters (PLC); * — statistical differences with respect to the indica-
tors of animals in the group of infectious agents, p <0.05; ** — statistical differences with regard to the indicators of
animals in the CP group, p <0.05

Thus, the protective effect of TEPL on the state of
the thymico-lymphatic system of the immune system in
the conditions of the CIS has been established. In the
spleen, an increase in the width of the marginal zone of
lymphoid follicles and muff and the number of peri-
vascular lymphatic clusters was noted in 1.2 times
(p <0.05) in comparison with the control pathology
(Fig. 3), the decrease in the signs of stress hypoxia — the

number of structures of white pulp with central spasm
arteries In the thymus, a decrease in the degree of change
from the third to fourth phase to the first phase of the
accidental transformation is established, which is con-
firmed by an increase in the thymus mass factor by 2.7 %
compared with the control pathology.

The comparison drug “Immuno-Ton” also to
some extent corrected the expressiveness of the morpho-
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logical signs of immunosuppression in the thymus and
spleen of rats that arose as a result of CIS. By expres-
siveness of the stress-protective effect of the investigated

data of previous studies [6, 7], it is likely to assert that
polyphenolic compounds of TEPL exhibit antioxidant
properties, increasing the activity of the antioxidant

TEPL was not inferior to the CD “Immuno-Ton”. system, and polysaccharides - immunostimulants, the

result of which is the stress-protective effect.

2. The effectiveness of TEPL was not inferior to
the drug comparison “Immuno-Ton”.

3. The obtained results substantiate the expedien-
cy of further investigation of the stress-protective and
immunotropic action of TEPL.

7. Conclusions from the conducted research
and prospects for further development of this field

1. The ability of TEPL to restore the activity of
organs of the thymico-lymphatic system of the im-
mune system, which has been disturbed under stress
conditions, has been proved. Taking into account the
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