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One of the most actual scientific and
practical issues of contemporary pond fish farming
is to increase the resistance of fish to diseases and
negative anthropogenic environmental factors. In
this regard, the development of effective methods
of carps feeding, considerable attention is given to
the search of the immune status of fish. In the
specialized fish farms fish breeding is closely
connected with its feeding, which aim is to get
maximal number of high quality products in the
shortest terms for the least feed cost. It is
important to ensure a complete fish ration with
vitamins, especially vitamin A.

The purpose of the search ascertain the
influence of different levels of vitamin A in the
ration of female-nursery carps on the activity of T-
and B-cell immune wunits. The search was
conducted on three groups of female-nursery scaly
carps, to which during before-spawning period,
vitamin A was carried in, in the form of
retynilacetate at doses of 2500 IU and 5000 IU. It
was determined that additional input into the

content of the ration of female-nursery carps
vitamin A is finding out the stimulating effect on
the number of T-and B-lymphocytes, as well as on
their functional activity through the redistribution
of lymphocyte receptor system in the direction of
increasing their avidity. In particular, the number
of T-lymphocytes (total, active, theophylline-
resistant and-susceptible) and B-lymphocytes in
the blood of female-nursery carps, which in
addition to the feed were fed with vitamin A was
greater than that of female-nursery carps, who
consumed only a standard feed. It was found out a
greater number of T-and B-lymphocytes in the
blood of female-nursery carps from experimental
groups compared to the control.
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BITHOCHA KIJIBKICTbH T- I B-IIM®OIIATIB TA IX ®YHKIIOHAJIBHA
AKTHUBHICTbDb Y CAMOK-ILVIITHUKIB KOPOITA 3AJIEXKHO BIJI PIBHA
BITAMIHY A'Y PAIIIOHI

1. M. Ilonuxk, O. I. Biwyp
inenbiol@mail.lviv.ua

Iactutyt Gionorii TBapun HAAH, Byn. B. Cryca, 38, JIbBiB, 79034

Oo0nicio 3 HaUOLILW AKMYAIbHUX HAYKOBO-
NPAKMUYHUX NPOOIEeM  CYYACHO20 CMABKOBO20
PpubHUYMBa € NIOBUWEHHS PEe3UCMEHMHOCMI pubh
00 3aX60pl06aHb i He2AMUGHUX MEXHOLEHHUX
hakmopis 306HiUIHLO20 cepedosuwd. Y 36’3Ky 3
yum npu po3pooyi eghekmusHux memoois 200i671i
Koponis 3HAYHa yeaea NPUOLNIAEMbCS
docniddcennto imynnozo cmamycy pub. B ymosax
cneyianizo8anux — pPUOHUYbKUX — 20CNOO0APCME
BUPOWYBAHHS pubU MICHO nog'sa3awe 3 ii 2o0disnero,

Memo  AKOI €  OMPUMAHHA — MAKCUMANbHOL
Kitbkocmi — npooykyii  6ucokoi  akocmi 8
HAUKOpOmMwii mepMiHU 3a MIHIMANbHUX SUmpam
kopmie. Ilpu yvomy eadciuse 3HA4eHHA Ma€
NOGHOYIHHE 3abe3neyeHHs payiony pub
simaminamu, 30Kpema eimaminom A.

Mema  Oocnidsicennss  noaseara y
3’acyeanni 6nauey pisHo2o pieHs gimaminy A y
Payioni CamMoK-naiOHUKI8 KOpPONna HA AKMUBHICMb
T- i B-xaimunnoi nanox imynimemy. Jocaiooncenns
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npo6edeHo HA MPbOX 2PYnax CamoK-NIiOHUKIB
ayckamozo xopona (Cyprinus carpio L.), axum y
nepeonepecmosuii nepiod 00 KOMOIKOPMY GHOCUNU
simamin A y opmi pemuninayemamy y 003ax
250010 i 5000 10. Bcmanosneno, ujo 0ooamxose
686€0eHHsl Yy CKAAO payioHy CAMOK-NIIOHUKIG
Kopona eimaminy A GuAGIAE CMUMYIIOBATLHULL
enus Ha Kinbkicme T- i B-nimgpoyumis, a maxooic
Ha ix QYHKYIOHANbHY AKMUGHICL 3d PAXYHOK
nepepo3nooiny peyenmopHozo anapamy
aimpoyumis y Oik 30inbuieHHs IXHbOI ABIOHOCMI.
3okpema, «invkicmo T-nimgpoyumis (3azanvHux,
aKmMueHUx, meoQinin-pe3ucmenmuux i meo@inin-
yymaueux) i B-nimpoyumise y kposi camok-
NAiOHUKI6  KOpONnd,  AKUM  000amKo8o 00

KoMOiKopmy 320008y8anu simamin A Oyia binvua,
HIJIC Y CAMOK-NIIOHUKIG, SIKI CHOMCUBANU JUULe
cmanoapmuuii kombikopm. Ilpu yvomy y Kpogi
CAMOK-NIIOHUKI6 ~ KOpOnie  OOCHIOHUX  2pyn,
NOPIGHAHO 00 KOHMPOIbHOL 6UAGLEHO  OllbuLy
Kinokicmo T- 1 B-nimgoyumie 3 Huzbkow i
CepeOHbor  AGIOHICMIO, [ MeHWy KilbKiCmb
Heoupepenyitiosanux nimpoyumis Kposi.

Kuarouosi cJ0BA: KIIITUHHA
JIAHKA, IMYHITET, T-JIIMO®OLIUTU, B-

JIIM®OILIUTH, CAMKA-TUTIJTHUK,
KOPOTI, JIO3A, BITAMIH A,
PETUHUIAIIETAT

OTHOCHUTEJBHOE KOJIMYECTBO T-H B-ITUMP®OIUTOB U UX
®YHKIIUOHAJIBHASI AKTUBHOCTH Y CAMOK-ITIPOU3BOJIUTEJIEN
KAPIIA B 3ABUCUMOCTH OT YPOBHA BUTAMUHA A B PAITUOHE
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Oonotl u3 naubonee aKmyaibHbIX HAYYHO-
NPAKMUYecKux npooaem co8pemMeHHo20 npyooeo2o
pwibosoocmea a6semcs nosvluleHue
pesucmeHmHocmu  pvl6 K 30001e6aHUSIM U
He2amueHbIM MeXHOLEHHVIM (BaKmopam 6HeuiHell

cpedvl. B ceéasu ¢ osmum mpu pazpabomke
ohpexmusnblx  Memoodo8  KOPMIAeHUs  Kapnos
3HauumenvbHoe BHUMAHUE yoensgemcs

UCCTe008anUI0  UMMYHHO20 cmamyca pblo. B
VCAOBUAX — CREYUATUSUPOBAHHBIX  PblO0BOOUECKUX
X038UCM8 BbIPAYUBAHUSL PbLObL MECHO CBA3AHO C
ee KOpMIEHUeM, UYelbl0 KOMOPO2o SGIAEemCsl
noxyyenue MAKCUMATLHO20 Koauyecmea
NPOOYKYUU BbICOKO20 Kauecmed 6 Kpamuauuiue
CPOKU NPU MUHUMATILHBIX 3ampamax kopmos. [lpu
9MOM BAJICHOE 3HAUEHUEe UMeem NOTHOYEHHOe
obecneuenue payuouwa puld GUMAMUHAMU, 8
yacmHocmu UMamMuHom A.

Llenv  uccneoosanus  3axmouanace 8
BbIACHEHUU GIUAHUS PA3HO20 YPOGHA gumamuna A
6 payuoue CamMoK-mpousgooumenei Kapna Ha
akxmugnocms  T-u  B-xnemounoco  36enveg
ummyHumema. Hccrneoosanue npogedeno Ha mpex
2PYNNAax —Ccamox-mpousgooumenei Heuyuyamozo
xkapna (Cyprinus carpio L.), Kkomopvim 8
npeoHepecmosylll Nepuod 8 KOMOUKOPMA GHOCUNU
sumamun A 6 gpopme pemunurayemama 8 003ax
2500 MO u 5000 UO. Ycmawnoeneno, umo
donoanumenvHoe 68edeHue 8 PAayuoH CAaMOK-

npoussodumerell Kkapna eumamvura A oxazvieaem
cmumyaupyiowee enusHue Ha xKonuvecmseo T-u B-
aumM@oyumos, a maxdice Ha UX QYHKYUOHATLHYIO
aKmueHocmb 34 cuem  NepepacnpeoencHusl
peyenmopHozo  annapama  aumgoyumos 6
CMOpOHY — Yyeenuyenus — ux — asuoHocmu. B
yacmuocmu, Konudecmso T-numgpoyumos (0buux,
AKMUBHDIX, MeOPUITUH-DEe3UCEHMHBIX u
meopUIIUH-4Y8CMBUMENbHBIX) U B-tumgoyumos 6
KPOBU CAMOK-NpOU3eooumeneti Kapna, Komopvim
OONONHUMENLHO K KOMOUKOPMY — CKAPMAUBAU
sumamun A Oviia OobUle, uUeM Y CAMOK-
npoussooumerneil, KOmopule YnompeOosnu moabko
cmanoapmuulil Komouxopm. Ilpu smom 6 Kposu
Ccamox-npouszsooumeniell Kapnog ONblMHbIX ePYnn,
1O CPABHEHUIO ¢ KOHMPOJILHOU BbIAGNIEHO 0OoIbULee
xoauvyecmeo T- u B-mumgpoyumos ¢ nuskou u
cpedHell ABUOHUCTMIO U MeHblee KOIUeCmeo
HeouppepeHyuposanHbix IUMPBOYUNMo8 Kposu.

KmroueBbie caoBa: KJIIETOYHOE
3BEHO, UMMVYHUTET, T-JIUM®OILIUTHI,
B-JINMM®OILIUTEL CAMKMU-
ITPOU3BOJUTEJIN, KAPII, JIO3A,
BUTAMUH A, PETUHUJIIALIETAT

Introduction. Now there is no clear
answer to the question about the role of
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vitamin A in immune reactions and also about
the mechanism of its action. It can be assumed
that the protective function of vitamin A in
fish is realized through mucous membranes
and through the interstitial fluid, which
referred to the formation of vitamin has a
direct relationship [1-3]. Discovery of the
nuclear receptor of active metabolites of
vitamin A-trans, cis-retinoic acid (retinoic acid
receptor RAR and retinoic X receptor RXR),
which regulate the transcription of genes had
given a fundamental understanding of the
mechanisms by which these substances affect
the immune system [4—6].

Vitamin A plays an important role in
the immune system and is necessary for the
optimal functioning of innate and adaptive
immunity [7]. Interest in vitamin A as
immunoregulator is associated with a
sensitivity of animals with deficiency of this
vitamin to infections resulting from the
depression of cellular and humoral immunity
[8]. Regulation of immune function is carried
out entirely-trans-and 9-cis-retinoic acid [9].
These molecules play a central role in the
regulation of development, differentiation and
apoptosis of immune system that are essential
for the proper functioning of innate and
adaptive immunity [8, 9]. It was found out that
vitamin A deficiency leads to a decrease of
cellular and humoral immunity. On the one
hand, there is a dysfunction of lymphocytes,
natural killer-cells and neutrophils, and the
second — the inhibition of cell proliferation
processes and antibody production. All this
leads to an increased risk of various infections
and diseases [9]. In the condition of vitamin A
deficiency, humoral immune response to T-
dependent antigens is suppressed, the activity
of cytotoxic lymphocytes, IL-2 synthesis are
reduced, synthesis of IL-10 and IL-12 is
increased. Vitamin A deficiency attenuates
innate immunity by preventing from the
normal regeneration of damaged mucosa with
infection and reduces the function of
neutrophils, macrophages and natural killer-
cells. Vitamin A is also required for adaptive
immunity and plays an important role in the
development of both T-helper cells and B-
cells. In particular, vitamin A deficiency

diminishes antibody-mediated responses Th-2
cells, although some aspects of the Th-1-are
mediated to immunity are also reduced [10,
13].

Taking into consideration the above
mentioned, the aim of our study was to find
out the effect of different levels of vitamin A
in the ration in the form of retynil acetate on
the activity of T-and B-cell links of immune
system of female-nursery carps.

Materials and methods

Experiment was done on three groups
of female-carps nursery at the age of six yers
weighing 5.5-6 kg, which were grown in the
experimental ponds of Lviv Search Station of
the Institute of Fisheries NAAS. The
temperature in the ponds ranged from normal.
Hydrochemical indices of water and oxygen
regime in a pond were within normal limits.
Fish was caught by trawl from ponds. Fish of
the first group who consumed a standard feed
comprised control. 2500 IU of vitamin A in
the form of 3.44% of oil solution of
retynilacetate was added to the standard feed
of carps from the second group, and 5000 [U
of vitamin A — to the third group of fish (JSC
«Technologist», town Umanj). The experiment
lasted for two months (May-June), after which
five carps from each group were subjected to
decapitation. For biochemical search blood
samples were taken from them that were used
in subsequent studies. In the stabilized by
heparin blood it was determined the total
number of T cells (TE-RUL), the number of
active (TA-RUL) — in rosette reaction with
ram erythrocytes and their subsets — T-helper
and T-lymphocytes with predominantly
suppressor activity by subtracting the number
of teofil-resistance of T cells from the total T-
lymphocytes, B-lymphocytes (EAS-RUL) in
the reaction of complementary rosette with
ram erythrocytes. When counting the number
of T- and B-lymphocytes and their regulative
subpopulations of fixed and painted blood
smears lymphocytes was determined with low,
medium and high density (more than 10 cells)
of receptors and functionally undifferentiated
lymphocytes.
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The obtained numerical data are
statistically worked on wusing Microsoft
EXCEL. Digital data were processed
statistically using Student’s t criteria.

Results and discussion

As the results of research the total
number of TE-RUL and their functional
activity in the blood of female-nursery carps
depends on the level of vitamin A in the ration.
From the data in Table 1 we can see that the
blood of female-nursery carps of the second
and third groups when additionally received

accordingly 2500 and 5000 IU of vitamin A,
the total number of TE-RUL is greater than
carp of the second who consumed a standard
feed (p<0.05, p<0.001). The increase in the
total number of TE-RUL in the blood of
females-nursery carps of research groups
occurred due to redistribution of receptor
avidity of immune system cells. In particular,
the increase quantity in TE-RUL with low and
average level of avidity (p<0.05, p<0.01) and
decrease number of undifferentiated in
functionally cells attitude (p<0.05; p<0.001).

Table 1

Number of TE RUL and their functional activity in the blood of female-nursery carps, depending on the level of
vitamin A in the diet, % (M£m, n=5)

Group of fishes
Index I il i}
Total (TE-RUL), 0 60.0+0.32 57.2+0.86* 56.0+0.62%**
3-5 28.6+0.51 30.2+0.37* 31.0+0.32%*
6-10 7.84+0.24 8.2+0.38 9.6+0.51*
M 3.6+0.51 4.4+0.51 3.8+0.49
% 40.0+0.32 42.8+0.86* 44.4+0.68***

Note: 1.* — p<0,05; ** — p<0,01; *** — p<0,001 compared with a group of fish that were consumed only
combined feed; 2.° — p<0,05; °° — p<0,01 compared between the 2nd and 3rd groups

The research of the total number of
«active» T-lymphocytes (TA-RUL) showed
(tabl. 2) that in blood of female-nursery carps
of the second and third groups whose ration
was enriched with, respectively 2500 and
5000 IU of vitamin A, is much higher than in
blood of female-nursery carps of the first
group who had consumed the standard feed
(p<0.001). Thus in the blood of female-nursery
carps of experimental groups compared with

the carps of the first group it was found out a
greater number of TA-RUL with low avidity
(p<0.01; p<0.001) and less quantity of
undifferentiated cells (p<0.01; p<0.001). It
was also found out an increase in the total
number of TA-RUL-blood of female-nursery
carps of the second groups and compared to
the third group (p<0.01) , and also reduction of
undifferentiated = T-lymphocytes  (p<0.05).

Table 2

Number of TA-RUL and their functional activity in the blood of female-nursery carps, depending on the level of
vitamin A in the diet, % (M£m, n=5)

Group of fishes
Index I ] T
Total (TA-RUL), 0 79.8+£0.40 76.8+£0.43%* 75.0+0.32%%* ©
3-5 18.0+0.32 20.240.37** 21.440.51%**
6-10 2.4+0.42 3.0+0.45 3.4+0.43
M 0 0 0
% 20.2+0.37 23.2+40.37%** 25.0+£0.32%** ©°©
Thus, the addition to the standard feed In determining the amount of
of carps vitamin A shows a stimulating effect theophylline-resistant ~ populations of T-

on the number and functional activity of TA-
RUL and TE-RUL in the blood of fish from
research groups.

lymphocytes in the blood of carp, depending
on the level of vitamin A in their ration, it was
found out similar changes in determining TE-
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and TA-RUL. Thus, from the above mentioned
data in table 3, we see that in the blood of
carps of the third group, which ration was
added with vitamin A, the total number of Th-
lymphocytes and theophylline-resistant T
lymphocytes with low receptor density was
greater and undifferentiated — less (p<0.05)
than their number in the blood of carps of the
first group who consumed the standard feed.
These results show immunostimulating
influence on supplement of vitamin A on the
quantity and functional activity of the
indicated populations of T lymphocytes. It
should be noted that the number and functional
activity of T-lymphocytes-helpers in the blood

of carps of the second group was greater than
that of carps of the first group. However, these
differences were unreliable.

He results shown that the number of
theophylline-sensitive T-lymphocytes in the
blood of carps of the second and third groups
which additionally consumed, respectively,
2500 and 5000 IU of vitamin A was greater
than that of carps of the first group who have
got only the standard combined feed. It should
be noted that the difference in the number of
theophylline-sensitive T lymphocytes in the
blood of carps of the third group were
trustworthy (p<0.05). However, this does not
significantly affect on the immunoregulatory
index (correlation).

Table 3

The relative amount of Th and Ts-lymphocytes in the blood of female-nursery carps, depending on the level of
vitamin A in the diet, % (M+m, n=5)

Group of fishes
Index I ] il
Th theophylline-resistant, 0 76.6£0.75 75.6£0.93 74.2+0.49*
3-5 20.2+0.49 20.6+0.40 22+40.45* °
6-10 3.2+0.49 3.8+0.66 3.4+0.62
M 0 0 0
% 23.44+0.75 24.44+0.93 25.840.49*
Ts theophylline-sensitive, % 16.6+0.81 18.4+0.40 18.6+0.24*
IRI 1.43+0.12 1.33+0.07 1.40+0.02

The research results testify the
stimulating influence of the additional quantity
of vitamin A in the content of feed on the
quality and functional activity of T-
lymphocytes (total, active and theophylline-
resistant).

The research of B-lymphocytes in the
blood reflects the level of humoral links of
immunity. As a result it was found out that
their number in the blood of female-nursery
carps, as well as the number of T-
lymphocytes, significantly depends on the
level of vitamin A in their ration. As you can
see from the results, presented in table 4, the

number of EAC-RUL in blood of female-
nursery carps of the second and third groups
was greater and the number of undifferentiated
in functionally cells relation is less than carps
of the first group (p<0.05). These data indicate
the immunostimulating influence of additional
introducing of vitamin A in the ration of carps
on the activity of humoral link of immune
response of fish. By the degree of
differentiation of B lymphocytes in the blood
of female-nursery carps of experimental
groups compared to the control, a greater
number of low-input EAS-RUL was found out
(p<0.001).

Table 4

The relative amount of B-lymphocytes (EAS-RUL) in the blood of female-nursery carps,
depending on the level of vitamin A in the diet, % (M+m, n=5)

Group of fishes

Index I i I
B-lymphocytes (EAS- * *
RUL), 0 59.6+0.93 56.8+0.74 56.8+0.37
3-5 28.4+0.25 30.44£0.25%** 31.24+0.37***
6-10 8.0+0.32 8.6+0.81 8.6+0.51
M 4.0+0.55 4.240.37 3.6+0.51
% 40.4+0.93 43.2+0.74* 43.24+0.37*
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Increasing of the number of EAC-RUL
in the blood of female-nursery carps of
research groups can be explained by the
influence of additional introducing of vitamin
A in their ration on the amount of
theophylline-resistant ~ populations of T-
lymphocytes, that activate lymphopoesis and
differentiation of B-lymphocytes.

Thus, the research have shown that the
number of T and B lymphocytes and also their
functional activity in the blood of carps varies
depending on the level of vitamin A in the
ration. Increasing the number and functional
activity of T-and B-lymphocytes in the blood
of carps can be explained as a direct and
indirect influence of vitamin A on the
expression of T-and B-lymphocytes on the
plasma membrane. This is evidenced by the
results of research by other authors testify it.
Particular, we found out that vitamin A works
in synergy with protective activity of immune
cells. All these elements are necessary for
production of antibodies. It was found that
deficiency of vitamin A decreases natural
function of killer [7]. There is evidence that
deficiency of vitamin A leads to a decrease in
the number of T-lymphocytes, disrupted the
mitogen and antigen-induced DNA synthesis,
increases the number of 0-cells, reduced the
correlation of T-lymphocytes /B-lymphocytes
(number of B lymphocytes does not change)
occur in other disorders of the activity of
immune system [2, 3].

Conclusion

Retynilacetate introduction into the
ration of carps leads to increase number of T-
and B-lymphocytes in their blood and
increases the functional activity of immune
competentive cells through the redistribution
of lymphocyte receptor system in the direction
of increasing their avidity.

Prospects for further research. It is
advisable to continue the study of the
influence of vitamin A on the immune system,
in particular its influence on humoral
protective factors in the blood of female-
nursery carps.
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