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SHIFTS IN CONTENT OF INTERLEUKINS IL-1 alpha, IL-2,
IL-6 AND gamma-INTERFERON, PROLACTIN AND INSULIN-
LIKE GROWTH FACTOR IN ORGANS OF IMMUNOGENESIS
UNDER THE CONDITIONS OF PUTRESCINE
ADMINISTRATION TO EXPERIMENTAL ANIMALS

Method of immune enzyme assay (ELISA) was employed to study the
shifts in content of immunocytokines, prolactin, and insulin-like growth
factor-1 in the central and peripheral organs of immunogenesis in mice.
Single intravascular administration of putrescine was performed at rather
low doses similar to levels determined in blood serum of small laboratory
animals (rats and mice). Animals were euthanized by decapitation under the
Nembutal narcosis in accordance with the strict requirements of Yerevan
State  Medical University (YSMU) Committee on Bioethics for
investigations involving laboratory animals.

Shifts revealed in thymus of experimental animals signified putrescine-
dependent immune-suppressive effect regarding the selective inhibition of
IL-2, IL-6 and y-IFN synthesis in the central organs of immunity. High
indices of IL-1a, IL-6 and prolactin were recorded in the spleen and nodes
of experimental animals 8 hours after the putrescine administration. It is not
excluded that under conditions of our experiment, IL-6 high levels in spleen
and lymph nodes were also conditioned by stimulant effect of prolactin
towards B-lymphocytes populations (this effect is induced by relatively
high levels of prolactin); besides that, similar mechanism of prolactin direct
stimulating influence on B-lymphocytes in the aspect of IL-1a. synthesis by
B-lymphocytes is described in the literature.

It is also known that the enhanced synthesis of y-IFN in
immunocompetent cells is accompanied with the marked activation of
specific T-lymphocytes sub-populations: T-suppressors and T-killers
possessing the cytotoxic activity. Therefore, we might make an assumption:
exogenous putrescine administered by us to the animal organism at rather
low concentrations directly and/or indirectly inhibits the activity of
cytotoxic T-lymphocytes sub-populations.

Key words: putrescine, organs of immunogenesis, B-lymphocytes,
immunocytokines, prolactin, immunomodulation.
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3MIHA BMICTY IHTEPJIEMKIHIB IL-1 o, IL-2, IL-6,
v-IHTEP®EPOHY, MNPOJTAKTUHY
TA THCYJIHONOAIBHOI'O ®AKTOPY POCTY B OPI'AHAX
IMYHOTI'EHE3Y P BBEJIEHHI INYTPECIIUHY
EKCIHHEPUMEHTAJIBHUM TBAPUHAM

Mu BHUKOpHCTAIM MeETOA TBEpA0(a30BOro iMyHO(PEPMEHTHOTO
ananizy (ELISA) mis BUBUSHHS 3MiH BMiCTy iIMYHOIIMTOKIHIB,
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MPOJIAKTUHY Ta 1HCYIIHOMOAIOHOTO (DaKTOPY POCTY B IEHTPAIBHHUX Ta
nepudeprIHUX OpraHax iMyHOTeHE3y MUIIICH.

Bymo 3pobneHo  OHOKpaTHE  BHYTpINIHHOBEHHE  BBEICHHSA
MyTpPEeCHUHY B Maliii 7031, momiOHii 1o Tiei, mo Oyra BH3HAYECHA B
CHBOPOTIII KpOBi JlaboparopHux TBapuH (umrypiB Ta wmumein). Ilin
Hapko3oM (mpemapar HemOyTall) TBapHHaM pOOWJIM JieKalliTalilo
JOTPUMYIOUHCH  HOPM NP0  JIOCHI[DKEHHS 3  BHUKOPHUCTAHHIM
Ma0OpaTOPHUX TBAPHH, 3aTBEP/PKCHUX E€pEBaHCHKUM JIepXKABHUM
MEIUYHUM YHIBEPCUTETOM.

3MiHH, BiIMi4eHi B TUMYCi €KCIICPUMEHTAIFHUX TBapWH, BKa3ylOTh
Ha  TYTPeCUWH-3ICKHUA  IMyHOUpPWTHiUytoumid  edekr,  sSKui
HarpaBJIeHUI Ha BHOipKOBe ymoBiutbHeHHs cuHTe3y |L-2, IL-6 Ta y-IFN
B [IEHTPAIBHUX OpraHax IMyHHOI cucTeMH. BHCOKI MOKa3sHHKH BMiCTy
IL-1a, IL-6 Ta mnpomaktuHy OynM BH3HAYeHI y ceJe3iHmi Ta
TMQPaTHIHAX BY3JIaX EKCIIEpUMEHTAJbHUX TBAapHH uYepe3 8 Tof Micis
BBEICHHA IyTpecuumHy. He BHKIIOYEHO, IO B yMOBaX HAIIOTO
eKCIICpUMEHTY BHCOKHMI piBeHb IL-6 B cenesinmi Ta miMpaTHaHIX
By3ax OyB OOYMOBJICHHI CTUMYIIOIOYAM €(QEKTOM Ha MOIYJIAIII0
B-nimdornuriB (BiTHOCHO BUCOKHI BMICTOM NPOJIAKTHHY BHKJIHKAB LeH
edekt). Kpim 11p0ro, B JiTepaTypi MpeACTaBIICHI JaHI MPO CXOXKHIA
MEXaHi3M MNpsiMOi CTUMYJALII NpojakTWHOM B-mimdonwurie, a came
cunre3 IL-1a B-niMmdounrtamu.

Bimomo, mio nocunenuit cuHtes y-IFN B iMyHOKOMIIETEHTHHX
KIITHHAX CYIPOBOIKYETHCSA IOMITHOI aKTHUBAI€0 crerudiyHmx
cyononynsinid T-nimgonwurie: T-cynpecopi ta T-kinepis, siki MaroTh
LUTOTOKCUYHY aKTUBHICTb. TOMy, MH MOXEMO MpPHUITYCTHTH, IO
MyTpeCUWH, SKUA MH BBEeJIM TBapuHaM €K30I€HHO B  MalluX
KOHLCHTpAIisIX,  NpsSMO  Ta/dd  ONOCEPENKOBAHO  MPUTHIUYE
UTOTOKCHYHY aKTUBHICTH cyOmomysiiit T-mimponuTis.

KirouoBi cioBa: myrpecunH, opranu iMmyHoreHesy, B-miMmdorury,
IMYHOIIUTOKIHH, TIPOJIAKTHH, IMyHOMOTYIISIIIS.

W3MEHEHHUSA COJIEP)KAHUS WHTEPJEWKUHOB IL-la,
IL-2, IL-6, y-AHTEP®EPOHA, INPOJTAKTUHA
N UHCYJIMHONOJOBHOI'O ®AKTOPA POCTA B OP'AHAX
MMMYHOI'EHE3A IIPM BBEJEHUU IIYTPECIIMHA
SKCINEPUMEHTAJIBHBIM ’KUBOTHBIM

MpbI MCIONB30BAIM METOJT UMMYHO(QEPMEHTHOTO TBEpA0(ha30BOro
amammza (ELISA) s onpenmeneHuss U3MEHEHHMH — COAEPIKAHUS
MMMYHOLIMTOKHHOB, ITPOJIAKTHHA M MHCYJIMHONOA00HOTO (hakTopa pocra
B LIGHTPAJIbHBIX U NepU(EPUIECKIX OpraHax KIMMYHOTI'€He3a MbILICH.

MbI OJJHOKpAaTHO BHYTPMBEHHO BBOJWIIM IYTPECUMH B MaJloW 103€,
nofoOHOH K TOH, 4Yro OblIa OIpeAeNeHa B CHIBOPOTKE KpPOBH
71a00paTOPHBIX XKHUBOTHBIX (KpbIC U Mbleit). [lon Hapko3oMm (mpenapar
HeMOYTaJ) XMBOTHBIX JEKalUTHPOBAIU. DTy MPOLEAYpY NPOBOIHUIH
ciietyst HopMaM 00 MccieoBaHusAX J1a00PaTOPHBIX KUBOTHBIX, KOTOPBIE
Obutn  yrBepxkaeHol Komumrerom 1o  Omostnke  EpeBanckoro
rOCY/IapCTBEHHOT'O MEIUIIMHCKOTO YHUBEPCHTETA.

V3meHeHws1, 3aMeUeHHbIC B TUMYCE IKCIIEPUMEHTAIbHBIX KHBOTHBIX,
YKa3bIBAIOT HA IyTPECIIMH-3aBUCUMBII UMMYHOUHTHOUpYoUHid 3 dekt
HarpasJIeHHbIIT Ha BbIOOpOYHOE yrHeTeHue cunresa IL-2, IL-6 ta y-IFN
B IIEHTPAJIbHBIX OpraHax MIMMYHHO# ccTeMbl. BpicOkne mokaszaresnu
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conepxxanns IL-1a, IL-6 n mposakTrHa OBUTM OTMEUYEHBI B CENE3eHKE U
TMM(paTHYECKUX Y3J1aX IKCIIEPUMEHTAIILHBIX )KUBOTHBIX yepe3 8 4 rmocie
BBEJICHHUS ITyTpecuuHa. He HCKII0OYeHO, YTO B YCIOBHSX HAIIETO
SKCIEPUMEHTA, BHICOKHIA ypoBeHb |L-6 B cemezeHke M MUM(paTHYECKIX
y31ax ObUI OOYCIIOBIEH CTHMYNHPYIOIHUM 3(h(eKToM, HampaBICHHBIM
Ha [OMyAuil0 B-muM(ponuToB (OTHOCHUTENBHO BBICOKHH ypOBEHb
MpoJIakTHHa BBBBaI 3TOT 3ddexr). Kpome storo, B mmreparype
IPECTaBIICHBl JaHHBIC O MOXO0XKEM MeXaHH3Me IPSIMON CTUMYIISIIUH B-
JTUM(OLUTOB MPOJIAKTHHOM, a UMeHHO cuHTe3 |L-1a B-mumponuramu.
WzBectHO, uTO ycmieHHBIH cuHTE3 Y-IFN B MMMYyHOKMITETEHTHBIX
KJIETKaX CONPOBOXKIACTCS
CyOTOITy TSI

3aMeTHOH aKTHBalMel creruduaecKux
T-mumdoruroB:  T-cympeccopoB u  T-xenmepos,
00na1a0mKX MUTOTOKCHYECKOH aKTUBHOCTBIO. [lo3TOMY, MBI MOXKeM

MMpEaAnoOJI0XUTD,

KOHIEHTpaLUH,

4YTO  IyTPCLUH,

BBEJCHHBIH HaMu B  MaJloH

psAMo W/Anu OIOCPECAOBAHHO Yrueract

IUTOTOKCUYECKYIO aKTHBHOCTh Cyomonysnuii T-muMboImToB.
KiroueBblie

cJIoBa:

IyTPECUUH, OpraHbl HMMMYHOreHe3a, B-

J'II/IM(i)OI_[I/ITBI, HMMYHOIUTOKHHBI, ITPOJIAKTUH, MMMYHOMOAYJISAIUA.

ABTOp, BiANOBinaALHMI 32 IMcTyBaHH: * NaMj@mail.ru

Introduction

Recent studies revealed that cytokines have
direct and indirect influence on processes of
synthesis and transport of biogenic polyamines [5,
6]. Thus, it was established that IL-lo. and 1,
TNF-a in spleen, liver, and bone marrow of mice
stimulate the activity of ornithine decarboxylase
(ODS), which leads to the increase of putrescine
content in these organs. In addition, same authors
showed that IL-2, IL-6, and y-interferon (y-IFN)
produce effects to synthesize putrescine in the same
organs. To our mind, this latter signifies the
selective  stimulating  effect of  specific
immunocytokines, which  activate  ornithine
decarboxylase in parenchymatous organs with
subsequent synthesis of putrescine. There is
evidence that accumulation of putrescine in a
number of extreme states in the heart is
accompanied by remodeling processes in
parenchymatous and stromal elements of
myocardium. Moreover, the structural
rearrangement of myocardium occurs either by the
way of hematogenic or lymphogenic entry of
cytokines to the myocardium or as a result of their
synthesis (in situ) [13, 14].

In the mentioned aspect, one should emphasize
that mediatory link of the immunity was not the
subject of a special investigation associated with
the character and peculiar features of putrescine
synthesis in internal organs under conditions of
normally functioning organism [15]. Meanwhile, it
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was found that numerous effects of putrescine are
directly or indirectly mediated precisely by its low
concentrations, which are practically similar to
concentrations of many endogenously active factors
of hormonal activity spectrum. Therefore, in our
opinion, investigation aimed at studies on
biological role of putrescine in processes of
immunocompetent cells modulation — in the aspect
of selective synthesis and/or inhibition of
immunogenesis in organs of immune genesis, —
seems quite promising [14].

Material and Methods

The study was performed on 48 white male
mice weighing 35-40 g. The control group included
intact animals. Animals of experimental series were
divided into 2 groups. Animals of experimental
groups 1 and 2 were withdrawn from the
experiment 2 hours (h) and 8 h, respectively, after
the single intravascular administration of putrescine
(Sigma, USA) given as 10° mg/mL per 100 g
animal body weight. Animals of the control group
were exposed to intravascular administration of 0.1
mL saline, i.e. such an amount of saline that was
used to dissolve putrescine for administration to
animals of experimental groups. Prior to euthanasia
animals were exposed to Nembutal narcosis under
observance of all standards of bioethical control set
forth by the YSMU Committee on Bioethics for
experimental investigations.

IL-1, IL-2, IL-6 and y-IGF levels in the heart
were determined using the immune enzyme assay
method (ELISA) and the corresponding kits of
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“DRG International Inc.” (USA - Germany).
Prolactin and IGF-1 levels in the heart were
determined using Mouse/Rat Prolactin  ELISA,
GenWay Biotech, Inc. and IGF-1 (Mouse, Rat)
ELISA ALPCO Diagnostic. IL-1, IL-2, IL-6 and y-
IGF contents were expressed in pg/mL, while for
prolactin and IGF-1 the measurement ng/mL was
used.

Blood was collected from laboratory mice after
decapitation. The blood was stored at room
temperature (20°C) for 2 h and then centrifuged at
1500 xg at 4°C for 20 min. The serum was
separated and stored at —20°C until being assayed
for melatonin.

Immediately after the blood collection, the
organs of immunogenesis (thymus, spleen,
mesenteric lymph nodes) were rapidly removed,
weighed and homogenized in 0.4 mol/L HCIO4 (4
ml/g tissue) at 0—4°C, using a teflon glass cell
disrupter at the maximal speed (1000 rpm). After
15 min at 0—4°C, homogenates were centrifuged at
16000 xg for 20 min, and the supernatants frozen at
—28°C until the immune enzyme assay.

A summary count of the immune enzyme assay
results was done on the “Stat Fax 3200” automatic
analyzer (Awareness Technology Inc., USA)
according to the requirements of the Instructions on
determination methods for each Kkit. Plotting the
calibration curve and determination of samples
concentrations were done by means of Delta Graf
program (Version 5.4).

All statistical analyses were performed using
SPSS version 13.0 software package for Microsoft
Windows (SPSS, Inc., Chicago, IL). Data are
presented as mean +SEM. Comparisons between
groups were performed using Student’s t test and
ANOVA.

Results

According to results of the immune enzyme
assay, putrescine administration to mice was
accompanied by multidirectional shifts of
immunocytokines content in the central and
peripheral organs of immunity (Table 1).

It should be noted that the content of
interleukins-la, -2, -6 and y-interferon in thymus of
experimental —animals; namely: indices of
interleukins-la., -2, -6 and y-interferon 2 hours post
putrescine administration were lower 3.4; 7.4; 2.6
and 2.7-fold, respectively. Eight hours after the
putrescine administration a marked decrease in
interleukins-2, -6 and y-interferon levels also
occurred in thymus and the indices were lower than
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in the controls 24.7; 2.5 and 1.6-fold, respectively.
The level of interleukin-la. was normalized in the
mentioned period of observation. Somewhat
different picture was observed in spleen and lymph
nodes of experimental animals. In particular, 2
hours after the putrescine administration low levels
of interleukins-2 and y-interferon were registered in
spleen: 3.8 and 1.9 times lower compared with the
controls. Indices of 1lI-1a. and 11-6 were within the
range of control values. Eight hours after the
putrescine administration, indices of interleukin-2
came to norm in both peripheral organs of
immunity and in thymus; however, against this
background further decrease of y-interferon took
place, the level of which was below the control
level 2.5 and 2.2-fold, respectively, in the spleen
and lymph nodes of experimental animals. One
should emphasize the fact that 8 hours after the
putrescine administration the level of 1lI-1a and 11-6
significantly increased in spleen and lymph nodes.
Thus, the level of interleukin-la. in spleen and
lymph nodes was above the control level, exceeding
it 3 and 3.5-fold, while the level of interleukin 6
was higher 1.9 and 2.2-fold, respectively. It is
noteworthy that high levels of Il-la and 1l-6
correlated with blood serum levels of mentioned
cytokines.  Eight  hours  after  putrescine
administration to the organism of experimental
animals there was a marked increase of interleukins
II-loe and 1lI-6 in blood serum. These indices
exceeded the controls 6.3 and 1.7-fold, respectively.
Two hours after the putrescine administration no
significant shifts of IL-la, IL-2 and IL-6 were
observed. In this period of observation, mentioned
indices were within the range of control values;
likewise, in blood serum, and immunity organs, a
marked decrease of y-interferon levels took place.
The level of y-interferon after the putrescine
administration was 2.2 times below the control
level; in 8 hours, it was 3 times lower.

We consider expedient to interpret the revealed
changes in cytokines content from the point of view
of neuroendocrine shifts conditioned by prolactin
and insulin-like growth factor, as these hormones
are currently considered as immunomodulators of
targeted spectrum of action in the aspect of
stimulation and/or inhibition of specific pro-
inflammatory cytokines.

The results of performed immune enzyme assay
are presented in Table 2. As is evident from Table
2, 2 hours after the putrescine administration the
level of prolactin in the central and peripheral
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organs of immunity does not actually differ from
the control level.

However, 8 hours after the putrescine
administration the level of prolactin in thymus,
spleen and lymph nodes markedly increased and
exceeded control indices 1.6, 2.5 and 1.75-fold. In
the mentioned period of observation we recorded
relatively high blood serum indices of the indicated
growth hormone. Namely: blood serum level of
prolactin in experimental animals was 1.9 times
above the control level 8 hours after the putrescine

J. Clin. Exp. Med. Res., 2014;2(3):323-330

administration. The immune enzyme assay
performed for determination of insulin-like growth
factor in the organs of immunity did not reveal any
significant shifts in the content of the mentioned
hormone: indices of IGF-1 were within the range of
control values in all time intervals of observation.
However, we recorded relatively high indices of
insulin-like growth factor-1 in the blood serum of
experimental animals 8 hours after the putrescine
administration, the level of which 2 times exceeded
the control level.

Table 1

Shifts in content of interleukins 1, 2, 6 and y-interferon in blood serum and organs of immunogenesis under conditions of

putrescine administration to experimental animals

Object of Study groups Studied indices
study
IL-1a IL-2 IL-6 v-1GF
Blood Control 254+5.1 232.4+56.8 1661.5 £ 332.2 125+23
serum
Experimental 326+6.5 393.2+78.6 1196.4 +239.2 57+14
group 1 025>p>0.1 0.1>p>0.05 0.25>p>0.1 0.025>p>0.01
(in 2 hours)
Experimental 159.6 +31.9 109.1 +28.6 2893.6 + 306.7 42+15
group 2 p = 0.0005 0.05>p>0.025 0.01>p>0.005 0.005>p>0.0005
(in 8 hours)
Thymus Control 131.2+26.2 654.3 + 1308.6 1013.3 £ 202.6 16.2+3.2
Experimental 382+7.6 886.8 +177.4 384.6 £56.9 6.3+1.8
group 1 0.005>p>0.0005 p<0.0005 p = 0.005 0.01 >p>0.005
(in 2 hours)
Experimental 163.7 +32.7 264.2+52.8 408.3 + 63.1 100+14
group 2 0.25>p>0.1 p < 0.0005 0.01>p>0.005 0.05>p>0.025
(in 8 hours)
Spleen Control 83.9+16.8 682.8 + 136.6 1136.2 + 182.5 49+04
Experimental 80.3+13.5 177.4+25.4 1397.8 + 165.4 26105
group 1 p>04 0.005>p>0.0005 0.25>p>0.1 0.005 > p > 0.0005
(in 2 hours)
Experimental 252.7+40.5 886.3 + 169.5 2185.6 £ 226.9 19+07
group 2 0.005>p>0.0005 0.25>p>0.1 0.005 > p > 0.005>p>0.0005
(in 8 hours) 0.0005
Lymph Control 69.7 +£16.3 594.5+90.5 1170.8 +120.0 59+0.8
nodes
Experimental 90.6 +20.8 238.1+38.6 1339.9 + 149.3 24+05
group 1 0.25>p>0.1 0.005>p>0.0005 0.25>p>0.1 0.005 > p > 0.0005
(in 2 hours)
Experimental 2416 +50.8 487.6 +£63.3 2544.8 +234.6 26x06
group 2 0.005>p>0.0005 0.25>p>0.1 P < 0.0005 0.005 > p > 0.0005
(in 8 hours)
327

© Cymcbkuii nepxaBHuii yHiBepcuret, 2014



Zilfyan A. V., Avagyan S. A.

J. Clin. Exp. Med. Res., 2014;2(3):323-330

Table 2

Shifts in content of prolactin and insulin-like growth factor in blood serum, heart and organs of immunity under the
conditions of putrescine administration to experimental animals

Object of study Study groups Studied indices
PRL IGF-1

Blood serum Control 53+1.1 0.91 +0.06

Experimental group 1 43+0.8 0.8+£0.07

(in 2 hours) 0.25>p>0.1 0.1>p>0.05

Experimental group 2 102+21 1.85+0.3

(in 8 hours) 0.05>p>0.025 0.005 < p >0.0005
Thymus Control 1.7+0.2 0.61 +£0.05

Experimental group 1 1.8+0.2 0.93£0.2

(in 2 hours) 0.4>p>0.25 0.1>p>0.05

Experimental group 2 27105 0.84+0.3

(in 8 hours) 0.1>p>0.05 0.25>p>0.1
Spleen Control 24106 0.73+0.04

Experimental group 1 28+05 0.78 £ 0.05

(in 2 hours) 0.4>p>0.25 0.025>p>0.1

Experimental group 2 6.0+1.2 0.64 +0.09

(in 8 hours) 0.025>p>0.01 0.25>p>0.1
Lymph nodes Control 20+01 0.47 £ 0.03

Experimental group 1 25+0.3 0.57+0.1

(in 2 hours) 0.1>p>0.051 0.25>p>0.1

Experimental group 2 35106 0.43+0.04

(in 8 hours) 0.025>p>0.01 0.25>p>0.1

Discussion

Our findings indicate that single administration
of putrescine at rather low concentrations to intact
animals was accompanied by differently directed
shifts in the content of studied cytokines in thymus,
spleen, lymph nodes, and blood serum. Thus, the
revealed shifts in thymus apparently signify
putrescine-dependent immune-suppressive effect as
regards the selective inhibition of specific cytokines
synthesis in the central organs of immunity. It is not
ruled out that such a mechanism was conditioned
by exogenous putrescine that was administered to
experimental animals.

In available literature, there is evidence on the
influence of polyamines and products of their
oxidation towards IL-2 secretion processes by
immunocompetent cells.

In this respect, it is noteworthy to mention the
research performed by E. Flescher and co-authors
since 1988 to 1994.
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In particular, E. Flescher and co-authors (1989)
established that the biosynthesis of polyamines by
mononuclear cells regulates the activity of T-
lymphocytes populations. Particularly it was shown
that the products of polyamine oxidase and
spermidine interaction have an inhibiting influence
on IL-2 production in immunocompetent cells. In
this aspect, the authors expressed a rather pivotal
assumption, according to which there are “loops”
functioning on the principles of feedback in
processes of polyamines and IL-2 synthesis.
Analogous effect was obtained by the authors [8]
upon studies of similar correlation in patients with
rheumatoid arthritis (RA). In particular, the authors
revealed that IL-2 production by mononuclear cells
of RA patients’ synovial membrane was inversely
proportional to concentrations of polyamines in
mentioned cells.

The obtained results were supported by special
investigations, in which ornithine decarboxylase
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(ODC) activity was blocked due to addition of
difluoromethylornithine (DFMO) lymphocytes, as
ODC activity specific blocker (to culture medium),
as a result of which interleukin-2 synthesis by
immunocompetent cells was enhanced [7, 9]. The
same authors established the molecular mechanisms
of this phenomenon as well [10]. Due to studies
performed by other authors [2—4], similar results
were obtained regarding the inhibitory potencies of
polyamines towards the proliferative activity of
lymphocytes.

Upon analysis of literature data on inhibitory
influence of polyamines and products of their
oxidation on processes of interleukin 2 secretion the
following fact seems slightly paradoxical at the first
glance: against the background of a significant
decrease of IL-la, IL-2, IL-6 and y-interferon in the
central organs of immunity, rather high indices of
IL-la. were recorded in spleen and lymph nodes 8
hours after the putrescine administration to the
organism.

Taking into consideration that a high level of
IL-la. in spleen and lymph nodes was recorded in
our studies at a relatively delayed period of the
experiment, i.e. 8 hours after putrescine
administration, we can assume that in IL-la
production stimulating processes in peripheral
organs of immunogenesis putrescine-dependent
hormonal mechanisms are also involved.

First of all, prolactin is meant. According to the
literature data [1, 12, 11], prolactin activates
specifically B-lymphocyte population in spleen and
lymph nodes in a dose-dependent manner, thus
stimulating the processes of antibody formation. As
shown above, in our experiment the level of
prolactin significantly increased in both peripheral
organs of immunity 8 hours after the putrescine
administration. Supposition might be drawn that 8
hours after putrescine administration against the
background of high prolactin concentrations in both
blood serum and peripheral organs of immunity a
structural rearrangement of lymphoid tissue
accompanied by activation of humoral immunity
reactions occurs. Although it is generally
recognized that macrophages and B-lymphocytes
population serves as a main source of IL-la
synthesis in the mammalian organism within the
framework of the immune system functioning.
Therefore, in our opinion, the mechanism of
mediated (prolactin-dependent) activation of B-
lymphocytes population of spleen and lymph nodes,
which is selectively directed towards both
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activation of humoral immunity reactions and IL-la
production by B-lymphocytes, seems quite realistic.

Hence, we cannot exclude that amongst the
immunocompetent cells of spleen and lymph nodes,
B-lymphocytes populations, the content of which
significantly increased in specific structures under
administration of putrescine, serve as a source of
enhanced IL-6 synthesis.

Conclusion

In our opinion, low level of y-IFN observed in
the central and peripheral organs of immunogenesis
throughout the experiment signify immune
suppressive action of putrescine on T-lymphocytes
sub-populations. It is known that the enhanced
synthesis of y-IFN in immunocompetent cells is
accompanied with the marked activation of specific
T-lymphocytes sub-populations: T-suppressors and
T-killers having cytotoxic activity. Therefore, an
assumption might be made according to which
exogenous putrescine, administered to the animal
organism in rather low concentrations directly
and/or indirectly, inhibits the activity of cytotoxic
T-lymphocytes subpopulations, — in the aspect of y-
IFN selective synthesis by them.

We cannot exclude that in the organism of
mammals earlier unknown putrescine-dependent
functional loops of immune processes modulation
are engaged, in mechanisms of which the
significant role belongs to prolactin as well.
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