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REGULATION OF INTERACTIONSBETWEEN THE NERVOUS AND
THE IMMUNE SYSTEMSAND THE HYPOTHALAMO-PITUITARY-
ADRENOCORTICAL AXISACTIVITY BY HEMORPHINS

N.H. BARKHUDARYAN, H.H. ZAKARYAN

H. Buniatian Institute of Biochemistry NAS RA
nbarkh@yahoo.com

Hemorphins, a family of endogenous nonclassical opioid peptides derived from hemoglobin
(Hb), exert a wide spectrum of biological activity by affecting different receptors function.
Hemorphins play an important role in the regulation of nervous and immune systems and
hypothalamo-pituitary-adrenocortical (HPA) axis activity. Molecular mechanisms underlying the
actions of hemorphins involve the integration of Ca’*/calmodulin/calcineurin/NFAT signaling
pathway with p-opioid receptors (MOR) function and other metabolic pathways.

Hemorphin — Ca**/calmodulin(CaM)/cal cineurin/NFAT signaling pathway —MOR — HPA axis—
endotoxin-induced stress

Zunpdhuukpp htdngnphthg (Hb) wnwgwgws ny nuuwlwit tunngkt owhnhny whwywnhnubkph
punwthp &b, npnup odnqus ki fEuuwpwbulut wnhympjub juyb uyklnpnyg, wgntinyg nwwppkp
nhghunnpubph $niulghuyh pu: Zkdnpdhubpp juplinp nhip G junwpnud upnughb, pdncowght b
hhynpwjwun-hhuynphqup-dwliphjuduyghtt (HPA) hwdwlwupgbhph wlnhdnipjmi jupgquynpdwi
gnpénud:  Zkunpdhutkph  wqnpuwh  Umpbynyughtt  dbwbhquikpp Gkpuemd kh Ca’
Quunnniht/juyghibypht/NFAT wqnuiipwbiughtt mnme htnnkgpuignudp  p-outhnhn nhghujnnpubph
(MOR) ntulyghuyh b wy ympwihnuwbwljuyhtt mnhubkph htwn:

ZEnpphli — Ca¥l Guypunpniphly/fuyghlibyphlyNFAT wqpulpwbuyhl nigh — MOR -
HPA hunlwlpupg — Fagnunnpuplipny-ppwinjué uinpku

T'emopdub! ABIAIOTCS CEMEHCTBOM DHIOTEHHbIX HEKIaCCHYECKHUX ONMOUAHBIX MENTHIOB,
MpeJuIeCTBEHHUKOM KOTOpBIX siBistercss remornoous (Hb). Ouu o61afaror UIMPOKUM CIIEKTPOM
6MOIOTMYeCKOi aKTUBHOCTH, BO3JeHCTBYA Ha QyHKIMU Pa3TIYHBIX perenTopos. 'eMopduHE! ur-
PAIOT Ba)XHYIO POJIb B PETyIAIMH HePBHOH M MMMYHHOH CHCTeM, a TaKXe TMIIOTaJaMo-TUIodu-
3apHo-HaznoueuHnkoBoi (HPA) ocu. MosexyisapHsie MeXaHU3MbI JeHCTBUSA TeMOPGHUHOB BKIIO-
ator unTerparuio Ca*'/ xansmomymun/Kansuuneipun/NFAT curmansioro myTs ¢ dyHKiued p-
omuougusix perentopoB (MOR) u apyrux MeTaGonuecKux myTet.

Temopguer — Ca'| kazsmozymus/xansyuresipus/NFAT curuamssre oyt — MOR -
HPA ocs — 3HZOTOKCHH-HHIYIHPYEMBIH CTpecc.

It is well known that biologically active peptides are power instrument for subtle regu-
lation of metabolic processes in the organism in physiology and pathophysiology (stress, in-
fection, inflammation) and this is one of the ways providing the homeostasis of the organism.
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Hemorphins are nonclassical opioid peptides derived from hemoglobin (Hb) presented
in CNS [25, 10-11, 31], peripheral organs [59] and body fluid [for review see Ref. 41]. They
appeared to be relatively stable in tissue extracts and blood plasma, suggesting a physiological
significance of these peptides [41]. Hemorphins demonstrate a wide spectrum of biological
activity by affecting different receptors function (e.g. p-, o- and k-opioid receptors
[60], angiotensin (Ang) IV receptor (AT4) [39], bombesin receptor subtype 3 (hBRS-3) [33]
and corticotropin-releasing factor (CRF) receptor(s) [5]. It should be noted, that hemorphins
among opioid receptors demonstrate a higher affinity to p-opioid receptors (MOR) with IC50
in the uM range [60].

All hemorphins, whatever their source, originated from the same region of the
B-chain of Hb (residues 31-40 of bovine and residues 32-41 of human Hb), named LVV-
hemorphin-7 [41]. It was shown the small, but significant passage of hemorphin-7 across the
blood-brain-barrier [41], however a- and B- globin mRNAs were identified in mouse brain,
implying the synthesis of globin in the central nervous system CNS [43].

Accumulating evidence was obtained for the involvement of hemorphins in the re-
gulation of nervous and immune systems function. Hemorphins modulate Ca®'/calmodulin
(CaM)-dependent enzymes activity, including calcineurin [11, 8, 14] and inhibit enkephalin-
degrading enzymes (e.g. neutral endopeptidase (NEP), aminopeptidase N (APN), dipeptidyl
peptidase (DPP) DPP IV [ 41, 21], and angiotensin-converting enzyme activities [34]. All
these enzymes were reported to play an important role in the regulation of nervous and
immune system functions [23, 27, 50, 56, 29, 57, 37, 42, 49].

Functional interactions have been described between hemorphins on the one hand and
B-endorphin, growth hormone, prolactin [41], substance P (SP) [46], neuropeptide Y (NPY),
Met-ENK-Arg-Phe [40] and CRF [5] on the other hand. It should be underscored that
hemorphins inhibit the acute inflammatory response to SP by binding with MOR [46], share
the pressor activity with NPY and Met-ENK-Arg-Phe [40], which results from the activation
of sympathetic nervous system. Furthermore, intracerebroventricular (icv) administration of
hemorphin-7 was shown to induce significant enhancement of plasma level of GH and PRL
[41]. It has been found out that central CRF and opioid pathways are involved in the
interaction between LVV-hemorphin-7 and brain serotonergic system [5]. Because CRF
integrates brain multi-system responses to stress [18], the latter finding indicates that
hemorphins being present in the hypothalamus [11], pituitary gland [25] and adrenal gland
[20], may also be implicated in brain multi-system response to stress. In addition,
hemorphin-4 and hemorphin-7 have a capacity to release B-endorphin from pituitary tissue
[41]. It should be noted that lymphocytes can synthesize and secrete mentioned neuro-
peptides. Receptors for these peptides have been found on lymphocytes as well [19].

All of mentioned neuropeptides modulate hypothalamo-pituitary-adrenocortical (HPA) axis
activity and participate in the interactions between the immune and the nervous systems [24, 17]. It
seems very likely that hemorphins may rank to classical opioid peptides and other mentioned
neuropeptides, and share their properties to realize the bidirectional communication between the
nervous and the immune system and contribute to the regulation of HPA axis activity. This view is
supported by the finding that hemorphins modulate the activity of brain and lymphocytes
Ca2+/CaM -dependent protein phosphatase 2B (calcineurin) activity by binding to CaM, exhibiting
a concentration-dependent biphasic response on enzyme activity [8, 14]. Calcineurin is known as a
key enzyme in the signal transduction cascade leading to T cell activation. This enzyme controls
gene expression of several cytokines, including IL-2, tumor necrosis factor o (TNFo)
and others via dephosphorylation and nuclear translocation of NFATc (nuclear
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factor of activated T cell) family members [50]. In the brain calcineurin regulates synaptic
plasticity and synaptic development and participates in neurotransmitters (serotonin
(5-HT), noradrenaline (NA), dopamine (DA), glutamate), neuropeptides and neurohormones
(e.g. adrenocorticotropic hormone (ACTH) release [27, 56, 23]. Thus, calcineurin may
regulate imune-neuro-endocrine interactions and hemorphins, by modulation of calcineurin
activity, may also be involved in the regulation of HPA axis activity in physiological and
pathophysiological conditions of the organism.

Relationship between the processing of hemorphins and their mechanism of action on
the brain and immune system. Earlier we proposed that hemorphins could be formed in the
organism during physiological or pathophysiological conditions as a result of limited
proteolysis of blood Hb or globin synthesized in nervous tissue [9]. Indeed, brain high
molecular weight (HMW) aspartic proteinase was shown to generate LVV-hemorphin-7 from
the B-chain of Hb by cleavage of Leu30-Leu31 and Phe40-Phe41 bonds [9]. The same
enzyme, presented in erythrocytes membrane, was identified as a cathepsin E [30]. It has
been shown that cathepsin D is also a good candidate for generation of stable VV-
hemorphin-7 [22]. It is to be noted that brain catepsin B participates in the generation of
hemorphin-7, LVV-hemorphin-5 and hemorphin-5 from LVV-hemorphin-7 in vitro, acting
both as dipeptidyl carboxypeptidase and endopeptidase [4]. By using in vivo microdialysis in
combination with electrospray mass spectrometry in vivo processing of LVV-hemorphin-7 in
rat brain and blood was studied. Several hemorphins were formed, including hemorphins-7, in
both brain and blood [47].

Obviously, there is a relationship between the processing of hemorphins and their me-
chanism of action. The network of molecules introduced in Fig.1 is presented both in brain
and in the immune system. It involves hemorphins, which modulate both brain and
lymphocytes calcineurin activity by binding to CaM. Hemorphins, via the modulation of
Ca*"'CaM/calcineurin signalling pathway can participate in the regulation of different cytoki-
nes production, such as IL-2, IL-6, TNF o and etc. genes expression [50]. IL-1 is also invol-
ved in that network. Since IL-1 exerts its activities often in synergy with TNF o and IL-6, and,
moreover, each of these three cytokines is capable of inducing others, it is proposed that
calcineurin, by participation in the production of TNFa and IL-6 [for review see Ref. 24; 3],
can indirectly affect IL-1 production as well. In addition, B-endorphin was reported to
regulate the production of IL-1 [19]. Because hemorphins have a capacity to induce the re-
lease of B-endorphin [41], so that they may indirectly affect the IL-1 production by release of
B-endorphin as well.

Cytokines, namely IL-2, IL-1, TNFa and IL-6, in turn, demonstrate bi-directional in-
teractions with proteinases [28, 1], involved both in hemorphins processing and in the me-
tabolism of cytokines [32]. Furthemore, cathepsins D, E, B were shown to play an important
role in the regulation of the immune system function by implication in the antigen processing
in the class II major histocompatibility complex pathway [16].

Alzheimers disease (AD) and brain ischemia [45, 51] are examples of CNS patholo-
gies, associated with cytokine dysfunction [7], where the signaling network is involved as
presented in fig.1. In these pathologies high levels of hemorphins and their precursor (f-glo-
bin fragments, containing hemorphin sequence) [45, 51] were observed.

This was correlated with increased activity of cathepsins D, E, B [36, 51] during men-
tioned diseases. The observed raise in CaM level also was consistent with a tissue region
undergoing insult associated with degeneration [51]. Because hemorphins modulate activity
of Ca*"/CaM dependent enzymes [11, 8, 14] by binding with CaM (Kd 2-10 nM) [12], latter
finding points to the possible involvement of hemorphins in pathophysiology of AD and brain
insult. This was confirmed by involvement of calcineurin in pathophysiology
of the same diseases [35, 45, 51].
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Fig. 1. Potential interactions between the hemorphins processing and their mechanism of action in the
brain and immune system [4].

Calpains were reported to be involved in the same CNS pathologies (AD, and brain
ischemia) as cathepsins D, E, B [52]. Moreover, it was shown that a calpain-induced cathep-
sin B release is crucial for the development of the ischemic neuronal death [58]. Because
hemorphins regulate p-calpain activity [6] , it is likely that they may indirectly affect ca-
thepsin B activity, being both substrate and regulators of cathepsin B.

Interactions between the messengers within the nervous and the immune system: cy-
tokines, neuropeptides’hormones and neurotransmitters. Accumulated evidence suggests that
bidirectional communication existing between the nervous and the immune systems strongly
depends on the interactions between the messengers within those systems: cytokines,
neuropeptides/hormones and neurotransmitters. Moreover, it has been proposed, that
biologically active peptide are important for the manifestation of cytokines functions [7, 17,
24]. It has been reported that one of the mechanisms by which interleukin (IL)-1 stimulates
HPA axis on the level of brain is via the stimulation of CRF secretion in the hypothalamus
and potential mediators for IL-1 induced CRF secretion are NA and 5-HT [for Review see
Ref. 17]. IL-6 and TNFa also activate HPA axis, although they are less potent that IL-1. It
has been proposed, that cytokines released from activated immune cells may act as
neurotransmitters affecting CNS function [24].

As mentioned above, hemorphins affect the production of Ang II by inhibiting ACE
activity [ 34]; and LVV-H7, which is the most potent in inhibition of ACE activity, is equipo-
tent with Ang IV for AT4 receptor binding [39]. Because pro-inflammatory neuropeptides
Ang 1I [42, 49] and SP [38] are involved in the production of IL-1, TNFa, IL-6, it is
suggested that hemorphins by inhibition of Ang II production and SP function may negatively
affect the synthesis of these pro-inflammatory cytokines, demonstrating anti-inflammatory
properties.

It is necessary to emphasize, that neuropeptides, exert multiple functions in both CNS
and periphery either by direct binding with different receptors or by inducing/ inhibiting the
release of other neuropeptides and, thus, indirectly affecting those neuropeptides receptors
function. The existence of reciprocal synaptic relationships between different peptidergic
neurons [26], co-localization of variety of neuropeptides (classical opioid peptides, SP, Ang
11, and etc.) and their receptors in certain neurohormone/neurotransmitter (e.g.CRF, oxytocin,
vasopressin and etc.) synthesizing neurons [44, 54], and coexistence of neuropeptides and
neurotransmitters, as costransmitters [55], in axon terminals in different brain regions provide
evidence for functional interactions of their receptors.
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Hemorphins may fulfill their role as a modulators between the immune and the
nervous system by hemorphin-neuropeptide (B-endorphin, CRF, SP, NPY, Ang II, Ang IV
[41, 5, 46, 34, 40, 39]), hemorphin-cytokine (IL-2, TNFa [8, 13] ) and hemorphin-neuro-
transmitter (5-HT, DA, glutamate [5, 48] ) interactions and it is suggested that molecular
mechanisms underlying the hemorphin function involve the integrated effects of
Ca®'/CaM/calcineurin/NFAT signaling pathway with MOR and other receptors function (e.g.
CREF receptor(s), [5S], NMDA glutamate receptors, serotonin 5-HT2A receptors [48]).

Very recently, it has been shown that LVV-hemorphin-7 and hemorphin-7 act as
homeostatic agents in response to endotoxin-induced stress [13]. It is well known that many
of the physiological effects associated with LPS are mediated by cytokines, including TNFa.,
IL-1 and IL-6, the levels of all being elevated as a result of LPS administration [15]. LPS
administration activates HPA axis by increasing circulating concentration of adreno-
corticotropic hormone (ACTH), which, in turn, induces downstream release of glucocor-
ticoids from the adrenal cortex [15]. It should be noted, that LPS administration was reported
to activate calcineurin as well [53]. It has been shown that LVV-hemorphin-7 and he-
morphin-7 are able to regulate HPA axis activity by decreasing in corticosterone and TNFa
levels in plasma of rats received ip administration of LPS. Increased activity of calcineurin in
both plasma and brain of rats, received ip LPS, was recovered by treatment with hemorphins
[13]. Down regulatory effect of hemorphins on increased plasma levels of corticosterone in
response to LPS, indicate that hemorphins may have a significant therapeutic potential. It is
well established that physiological stress responses are generally considered adaptive.
However, under chronic stress most physiological systems are negatively affected by
prolonged exposure to glucocorticoids and cathecholamines [2] . There is clinical and
experimenthal evidence indicating that stress hormones affect tumor pathogenesis at multiple
levels (initiation, tumor growth, and methastasis). Therefore pharmacological interventions
targeting immune-neuro-endocrine function at the level of the central nervous system and
HPA axis represent a novel strategy for protecting cancer patients.

It is to be underscored that hemorphins have a capacity to modulate the HPA axis ac-
tivity on the level of brain. The presence of hemorphins in hypothalamus, pituitary gland and
adrenal gland, their ability to release B-endorphin from pituitary, and the contribution of
central opioid and CRF receptors to stimulatory effect of LVV-hemorphin-7 on serotonergic
system support our suggestion. Nevertheless, the presence of MOR on immune cells,
peripheral neurons, and detection of hemorphins in adrenal gland cortex and medulla indicate
that peripheral impact of hemorphins on HPA axis activity have to be considered.

It is necessary to emphasize that hemorphins, as other members of the endogenous pro-
tective system of the organism, come into play mainly in response to pathophysiological
conditions (e.g. stress, inflammation, cancer and etc.). In that case hemorphins, like other
pleiotropic neuropeptides, serve as one of homeostatic factors that switch on the com-
pensatory systems in the organism. This is based on several mechanisms and by implication
of different signaling pathways in order to recover the homeostatic disturbance.
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Munudtwuhpyty B ny dpguiljguyhts wpgbjulhsutph tkipuympiundp hwenpruljub b whiq-wniq Ukluwthqutpnyg
plpwgny  bplumpunpun Phpubinnughtt phwlghwibpp  hwdwlupgsughtn Unghjuynpdwb - Uhengny:  Unybjbkph
thnpdwpynudubplt ppuljwbugibne hudwp oqgunuugnpéyly L “Mathematica 77 i “STELLA” nhtundhl Unnbjunjnpuwt
thwphplbpp: 8nyg k wupgws, np vhliing fhubknhl wwpudtnptph ghupnud, ny dpguligughtt wpgljuljhyt wdbh dbs wp-
ghjuljuwl Eptun £ gpulinpmid whiig-wyntq dkuwtihquny pipugnn nbwlghugh nlypnd: Pugh wy, gnyg b wipdws, np
wpgljulsh Ynughtnnpughugh  thnthnfudwt pypmu  wpquuhph wpwgwgdwt phtwdhjuymd wntnh mbkt twlwb
thnthnjunipeniiibip:

Eplunipunpunn $Epdkinnughl nkulghwikp — huwpnppuluwl Ukjuuihqd -
whig-wynhq Ukpnulhqu — hunlwlpupgsughl unpkjun/npnid

VccnenoBans! fBycyGCcTparHsle pepMeHTaTUBHBIE PeaKIU, IPOTEKAIONYe IIOCIe0BaTeIbHBIM U IIHHT-
IIOHT MeXaHU3MaMH B IIPUCYTCTBUY HEKOHKYPEHTHOTO MHTHGHTOPa METOZOM KOMIIBIOTEPHOTO MOZeIHpPOBAHUL.
JlJIst ocy1ecTBIeHNs BBIIEYIIOMSHY THIX PEAKIMil OBLIM MCIIOIb30BAHbI KOMIIBIOTEPHbIE MTAKEThI JUHAMUIECKOTO
mogenupoBanus “STELLA” u “Mathematica 77 Software. IlokazaHo, 4YTO BIHAHHE HEKOHKYPEHTHOTO
MHrIOUTOpa CHUIbHEe BBIPDAKEHO AN PeaKUWi, IPOTEKAIOUX IMHI-IIOHT MexaHusMoM. Kpome Toro, 6suio
[I0KAa3aHO, YTO [IPY U3MEHEHUH KOHIEHTPALUN NHIMOUTOPA BBIABIISLIOTCSA 3aMETHbIE CABUIY B ZMHAMUKE BBIXOZA
IIPOJYKTA.

,ZZB/VC)/6CTPHTHEI€ ¢€pMEHT3THBHBIE‘ pearKnnH — HOCJIE’,Z[OBHT&’/ILHLIﬁ MeXaHH3M — ITHHI-IIOHT
MexaHH3M — KOMIIbIOTEPDHOE MOJE/IHPOBAHHE

This study deals with computer-based modeling  of bi-substrate enzymatic reactions with ping-pong and
sequential mechanisms in the presence of non-competitive inhibitor. Simulations of above-mentioned reaction have
been carried out using “Mathematica 7* Software and “STELLA” dynamic modeling package. According to the
results, obtaining from simulation data, inhibition effects of non-competitive inhibitor appeared to be more effective
in the case of ping-pong mechanism. Besides, it is shown that changes in concentration of non-competitive inhibitor
lead to significant changes in the dynamics of product generation.

Bi-substrate enzymatic reactions — ping-pong mechanism — sequencial mechanism— computer modeling

Bpljunipunpun hpdbnughtt nkwljghwttpp (uyt muwpwsnid ikt YEuwphdhwljut dinwpnhly
ninhubpnud (11, 13, 15]: Zuynh G wyy nbwlghwubph dh pwth dbjawthqiutp, npnughg i hwenpuljut b
whug-wntq dkjwbhquubpn] plpwgnn  bEpdbinughtt phwljghwbpp:  Zwenpnulwt  dkluwhquh
nhypnid nkwlghwyh wpquuhpt wpwundnud £ dhuyls ipdunh htn popnp untpunpunttph juwybimg
htwnn, hgp tbpuyugyws | unnpl pipdws ujubdugmd [14]:
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5, S, P

O

E [ESi] [ES;S:] E

b viuppbpnipni hwenpruljut dkawtthquh, yhtig-wyniq Ukhiwtthquh niwpnud nbknh Emubunad wp-
quuhph  wbgunmd  dhtyh  ponp unpunpunbbph Juudbp: Unippunpunbbph fuwdwb
hwonpnyuiljuinmpniihg Juwpdws, whug-wyniq dbwbhqung plpwgnn  dhpdbunughtt  phwlghwibkpp
pudwiynd  tu Epynt pudph' pupwnp (ud  wuwwwhwlwi) b Jupqunpjws: dbipphtt  phuypnid
untpunpunitkpn Juyynud Eu juhun npnpwljh hppujuingeyudp: Zudwdwyi $epdbiinnught pkulghwitph
Yihjwinh ujubdwnhl yunbpdwi, $epdbunh mwpptp Jh&uutpp jupnn Gu tbpuyugyt) hnphgnuljwi
gsh dphongny, hul] umpunpuwnbbpp b wpquuhpbbpp’ mgwdhq wwptbpnd [5, 7] ZEknbwpwp,
Jupquynpjws wyhug-yntq dkuwtthquny ptpwugnn $Epdbinughtt phwlghuygh hwdwp Yoiukiwbp htnlyug
upubidwi

S Py S, P2

Ki| K4 Kz ks | ks Ka

E [ES4] F [FS;] E

npuntn ki; k; ks; ke bt ka; ks-p hwdwgunwupiwiwpuin ninhn b hbnmwnuipd ppugnn nkwlghwitnh
Injuy wpugmput gnpdulhgutptt i, E-t° wquu dpdkunt L, Si-tt m Se-p hwdwwyyunwuiwbupun
wnwghtt b Lpypnpny umpunpuwnbpt &, [ESi]p b [FS2]p Yphuwyh Ynduybputibptt kb, Fp $pukunp
Unnhdhljugyud dhowiiljury dut kb P-t wipquuhph k [2]:

“Thunwnpybng wytt hhdtwwt nbwpp, tpp hbnwnupd pbwlghwiubph wpugnipjut gnpswljhgubtpp
qquiihnpkl ghgnud b wnwgplpug nhwlghwibkph qnpdwljhgubpht b, hwodh wntlnd hwjuuwpuyonuljui
Jh&ulyp, Junpkh Eunwbtiuyg hbnlyw haduuwpnidubpp hwenpnuiljut (1) b whiig-wniug (2) Ukhiwtthqutipng
plupwgnn pkwlghwitkph wpugmpu hudwp

k,xE
L:il & Kle
S S xS,
k: ® E
v= Ki ko 7 Kz
1+50+ E(_1+ 5—2)

nputin Ki-p b K2-p hwdwyuwnwupwwwpwpn St b Sz untpuinpuntibph juydwt hwuwnuinm aibpt G [1]:
Uphmunwipmud  hbnwgnungly £ updus  dbjuwthquubpm]  plpwugnn  phwlghwikph  wpquuhpubph  pp
Uhpwuypnid ny Upguijguyht wipgbjuljsh wuppbp Ynugkunpughwubph weluympyub nhupnud:

Umip b dEpny: Uplnunwipmd oquuugnpdyty ki kplyne mwppbp hwdwlupgsuwyhtt thupbputp, hwenppulju
b whg-wyntq dkluwtthquukpny pupwgnn kpljunipuinpun hpdkunwghtt nbwlghwbph ny Upgulguyhtt wpgbjuljdw
tpYnt Unpljutph juenigdwt b thnpdwpdwi hwdwp: TUwoebwdnpuybu, dngbjuynpnidt junwpdt) | “STELLA” hw-
duljupgsuyhti thwpkph, hiyubu hwb “Mathematica” Spugpujhts thupkph thengny [9,12]:

Unphjubipp uvnwugdl) ko hwdwywnwupwb phwlghwibkpp tjupugpnn nhpkughu) hwjwuwpnudubph
hwdwlwpgh hhdwi Jpu: Unpbjubkpnud ogunugnpsyty ki hnbywy Yhuknhy wupuwdbnpbph ujqpuljut wpdbpubpp:
Ny dpguguyhtt wpghjudwt Unpkjutph hbnwqu tipjuyugdwt hwdwp oquuugnpsty ku htnbyjuy bpwbwlnidubpp®

Mhug-wyniq vkjpwbhquny pipwugnn $Epdkinughls nhwljghuyh Unnky - PPMd

Zugnpuiljut Ukiwtthquny ppwugnn $pdbunuh nbwlghuh Unnk) - SQMd
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Eq=10 pmol k,=2x107 (sec)™ k,=1x107 (sec)™

$,=300 pmol k,=5x107° (sec)™ ki = 1x10° (sec)™
S,=310 pmol ks=3x107 (sec)* k=1.5x10" (sec)™
1,=30, 1,=15, 15=5 pmol k4=5x107° (sec)™ k; =7x10* (sec)™*

dhpp tpdws pninp Unpljukph hwdwp thnpdwplyky E huhhphnnpubph ulqpiufub Ynbghiinpughwubpny
pip wwppbp wpdlpubp: Uwubtwynpuwbu, nhnwplyt) b dEpdkun/huhhphinnp hwpwpbpnipjut hbnbyw) kpkp
nkupkpp® [Elo/[1]=1/3; [E]o/[1]=2/3 & [E]o/[1]=2:

Upymliplkp b phiuphnnl; (y dpguyguyhtt wpghjulsh ukpjuynippudp dnnkjubph thnpdwnpynudhg
unugyws nfjuubph hhdwb ypu jurmgyl) b wpquuhpubph Gph phttwdhlwt pinpnonn Yhutwnhl Ynpkp,
npnup tkphuyugyus B uly.1-nud:

busybu Juphkh E wkull], dhttingh Yhubnhly gupudbnpbph ghypmd hwenpruljut dkjuwthqung
plupwgnn Epljunipuinpun pEpdkinughtt nkwljghuyh wipquuhph tiph wpugnipmniip wbjh dks E whig-uynug
dbjowthquh  wpquuhph Eph wpugmpmihg: Uju tngt ophtwswthmpmip wwhywigmd £ twlb
wpghjuyhsubph mmwppbp Ynughtinpughwbph ghypnud: SQMd b PPMd dnpljutph thnpdupdwt dudwu-
Juhwwnywsh nbnnmpmniup juqul) E250.000 wyuydwtwlwb dudwtuljuyht dhwdnp:

Ny Upgujguyhtt wmpgljulsh Ynbghinnpughwin fhuny swth wjugqkgubynt wipgniupnid wpquuhph Giph
nhtudhljut Yupnily thnthnpumput b Gupuplynud: Uju wpghulsh ubpuynipjudp dnpbimd wipquuhph
wnwowgdul wpugnipmnitp phk hwenppuljut dkjuwihquh, b pk wyhtg-yntq dkhwihquh nhwpmd unpnly
Ubdwtinud E:

MNhug-yntq dkhuwihquh nhypnid wnwehti b tplpnpn wpquuhpubph Eph wpugmpmip, bpp [I]=15
pmol, piwuit k, gipuquiignid £ hwonpuwljwb dkuwithquh wpgquuhph Eph wpwgnipgubp, Epp [11=30 pmol
(. 1,2):
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Ulp. 1. Zwgnpruljuits bt uthig-uyniiq dkfuwithquipn] plipugnn tpljunipunpunn $hpdiinnughts nhwljghwikph hudbdunnuojub
Yhubwinhljut ny Upguiligughtt wipgkualjsh wnljuynipjut nhypnud: waupgbjulsh Yniigkinnpughwibph wipdbpubkpp juqunud B
30 pmol U 15 pmol, p/ wipgljulsh Ynughiunpughwikpp Juqunud Eu® 30 pmol b 5 pmol: Unp 1 b 2° wpghjulsh vwppbp
Ynigbnnpughwibtph nhypnud hwenpruljut Ukhwtthquny pipugnn $bpdbinughtt nbwlghugh P wipquiuhph Gip, jnp 3 0 5°
whtg-ynq Ukluwuthquny plpwugnn $hpdbinnughtt nhwljghuyh wnwghtt Pr wipquiuhph Ep, §np 4 1 6' whig-wniq dkfuwtthqung
Dplpwgnn $putinnuyht pkwlyghwh tpypnpy P2 wipquuhph bp:
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0 upguhgught wipgbjulyny innbjubph hudwp wpquuhph nhrundhljub gjeun]npugbu uiuojus Eny
upguiljgughtt wpghulsh Ynugkiinpughwihg: Pusybu b vyquuymd bp, wpghjulsh §nbugkinpughwt fu-
qlglyny dhtsh [I]=5 pmol-h, wpgljwluut EpLnh poyugndp wykjh whthwn b puebnud: Uy ghoypod
Eplynt Ukjuwthquutph Yhuknhjut wdupunynud b, Epp nhin wpquuhputiph wnw bjugny pubwh pigudban
755-12%-u L wnwewgh] tnyh Unnlyitpnud wipgljuysh® [11=30 pmol wpdtpny Ynbgkinnpughuh phupnud:
Unghjulsh ijuqugnyt nugkinnpughugh nhupnd hwgnpnujut dkjautihqung pupwugnn hpdkinuyghti nk-
wlghuyh Yhubnmhjujh wlduwpnh wwhp punping npybu hudbdwnmpjut Yhn, juemgdl; bu
hhunngpuidutp, wpquuhpttph Epp quuthwntnt hudwn (l.2):

300,00

250,00

Concentration
- - -
= o =1
2 = 2
= = =
2 2 2

3000 22,52
1447 gy
0,00 3

[11=30 [1]=15 [11=5

VY. 2. Upghjuilsh wwpphlip Ynbgkinnpughwitkiph nupmd ny dpguigughtt wpgiulsh ubpljugmpyuntp hugnpruljut b ujhtiq-
wnbq Ubjuwbhqiubpn] pupwgnn  bplunipunpun - Epdiinnughtt phwlghwikph  wpquubpubph  Ynughinnpughwtph
hunfblunnuljut wunnljkpp 15.000-py wuguwbuljul dudwbuljughtt dhudnph wjwhbht: 11 hwgnpryuljuin dkhiuthqung

pupwgnn piklunught nbwlghugh Pwipquiuhph typ, 2° whiig-wntq dkrwubhqun] plpugnn $epuibinnughte nhwlghugh
wnwght P1 wipquiuhph p, 3* whtig-wntiq Ukhrmtihqung plpugnn epukinnuht pkwlghugh Eplpnpn P2 wpquiuhph tp:

buywbu Eplind b uly.-2-hg, wpghjuljhsutph Ynugkinpughugh wtjugnudp pipnud E wipquuhph Ejph
Yupnly wiljdwt b wpghjulhsuitph Ynughktnpughwtbph pnnp wpdbpubph phypmd  hwenppuljut
Ukjuwthquny phipuignn phwyghugh wipquuhph Epp dhown ks b whtg-wnig dkuwhqun] plpugnnibph
wpquuhplbph kphg: Upghjulpiwi wyuwhuh pupdp Bl pugunnpdnud | ipwitny, np ny dpguljgught
wpgljuyhsp Jupnn b juwdl) $Epdkunh ponp dukpht, ph wquun Jhdwlnud quinjnn pbpdkunhb, ph'
unipunpuniibph htin Yndyipu dbwynpyus Jh&wynud qundnn $pdtunh dniklynyutipht 3, 6, 10]:

Ny dpgujguyhtt wpgluysh thpuympyudp dnnpljubpnud Jupth b gl wpgljulhsitph wjiughup
nugkuinpughwbph  hwdwnpmpni, bGpp bEpyme  dbjuwlhqdutph phypnud F wpquuppubtph  Eph
wpugnipniattpp hwjwuwp (hukht ud npbk dEawtthquny pipugnn nkwlghuyh wpwugnipniup gipuljonh
Ujmup phwlghuwh wpugmpjutp: @uwunnplit vnwgdnud k, np wipgljulhsubph Ynughinpughwutph
npnpwihh wipdbpubph punpmpyut thengny] hnupunjnp £ jupquinply ndjuy nkwlghugh pipwgpp, hiswbu
twlh wyt pupy puquuthny JEuwphdhulwb JEputhnumdutph pupwgpp, npnugnd pupwinud Bu wyy
nhwyghwibpp [6, 8]:

Upuyhuny, ny dpgulguyhlt wipgbjwlsh ubpluymppundp - upqus tpyme dkjuwtthquikpny pupugng
nhwlghwibkph Unpljukph thnpdwpynudhg vnugdus wpynibpubpp Jugnud By, np dhtitingn Yhuknhly
wupudbwnpbph nlypnud ny Upguljgught wpgbjuljhstt wbjh dbs wpghpuljdwi EbEn E npubinpmu whig-
wntq dbwbhqun] plpwgnn pbwlghwubph phypnd:  Enthnjubing  wpgbjulsh  Ynughunpughugh
wpdbpubpp, Jupkh k kqpuijugut), np hwenpruljut dkhuwthquny pupwgnn nkwlghwutph wpquuhph Gipp
uhow UkS £ whtig-yniiq Ukjawutthquny pipuignn nkwljghwbph wipquuppitnh tiphg:
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ITOJIOBASA CTPYKTYPA ITOITYJIAIVN CEPEBPAHOI'O KAPACH,
WHTPOAYIMPOBAHHOI'O B BOJJOEMbBI PA3JIMYHBIX ITPUPOIHO-
KIIMMATHUYECKHUX 30H

B.K. TABPUEJISIH!, B.K. PUSEBCKNIA2, A.B. 3VBEI1?, H.D.
BAPCETSH!, T.B. BAPZTAHAH!

! Hayymsi geHTp 30010run i ragposkogoraa HAH PA,
2I'HIIO “HIII] HAH Berapycu mo 6uopecypcam’

B nmepuogz ¢ uions no okra6ps 2011 roga 611K MPOBeAEHBI UCCIEAOBAHUS MOMY/IILUN CepeGpAHOTO Ka-
pacs Tpex MozenbHBIX BogoeMoB benapycu — osep Yepnoe, Jlucuo u Bemoe-Koriaposo, a Taxoke B o3epe CeBaH B
Apmennn. CpaBHUTeNTbHBIN aHAINU3 IOJIOBOM CTPYKTYpHI cepebpsHOro kapacs u3 o3. CeBaH IIOKasal, 4TO B
oTIHYMe OT 03ep Benapycu, camIrs 3/eCh IPUCYTCTBOBAIHM BO BCEX BO3PACTHBIX rpynmax. [lo konndecTBy caMIioB
kapacs o3epo CeBaH 3aHMMaeT IIPOMEXYTOYHOE IIOJIOXKeHUe MexAy Gemapycckumu osepamu — YepHoe u Beioe-
KorspoBo, 4T0, ¢ OZHON CTOPOHSI, CBUETENBCTBYET 00 YXy/JUIEHIH YCIOBUN OOUTAHMUS, CBSI3aHHbIX C 3arps3He-
HUeM WM HeCTaOUIBHOM 06eCIedeHHOCThIO KOPMOM, C APYTOi — yCHIeHUeM JelCTBHU afalTaTUBHBIX CBOHCTB
MOIYJIAIIUY B U3MEHSAIOMUXCS YCIOBUAX CPeBL.

CepebpaHBIH Kapack — I0JI0BAA CIPYKTYpa — BogoemsI berapycu — 03. Ceran

2011 . hniithuhg hnljinkupkp wilhuibphlt Junwupyl b wpswpwthuy) [fwswswth (Jupuuh) wnunijjughugh
nmumdtwuppmpjniitkp fhwemuh 3 Udnpljught opudpwpibpnud® 2nnunk, Lhutn b Akngk-Unungjupnyn (Lkpnud,
hswhu twl Zwjwunwimd® Ulwbw (4nud: Upswpuwthwy) (dwswswh ubpughtt junmgusph hwdbdwnwljub
ybpnusmpmiiin gnyg E wk), np h mwpphpmipnit fhwnmuh (£kph, Uhwbw (&nud pojnp inwphpuyghtt jadphipnud
hwinhwty b wpne wpwbdyuljutp: Lwswswith wpnt wpwbdyuljubph pyupwiwlny Ubhwbw 1hép dhpwljjuy nhpp k
qrunbgunud Aijunniup 2neingk b Rknyk-Ynwnjjunnyn 18kph dhol, npp dh Yonuhg quynid  phwympyut wuydwbtbph
Juunugdut vwuht' juhws wnnnundw jud ubinh ny juymb wywhnduwb hbw, hul dnu Ynndhg thnthnpagnn
wuydwtbpnud (fuswsmih wnwnijjughugh hwpdwpynquijub hunnlmpniaubph nidbnugdwb dwuh:

UpSwpunhuy) jdubwéul — uknuyhl unnigyuép — Llpunniup opunlpuplkp — Ulwinu jha

The populations of Crucian Carp were studied in 3 model reservoirs in Belarusian lakes Chernoe, Lisno, Beloe-
Kotlyarovo, and in Lake Sevan, Armenia during June-October 2011. The comparative analysis of sexual structure of
Crucian Carp has shown that, in difference with Belarusian lakes, male species in Lake Sevan are present in all age
groups. Lake Sevan has a medium position between lakes Chernoe and Beloe-Kotlyarovo in terms of the quantity of
male species of Crucian Carp. On one hand it indicates a deterioration of living conditions due to pollution or not
sustainable food supply, and on the other hand it shows the strengthening of adaptive characteristics of Crucian Carp
population in variable conditions.

Crucian carp — sexual structure—reservoirs of Belarus— Lake Sevan
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CBoeoGpasye AUHAMUKH COOTHOIIEHNU:A T0N0B y Carassius auratus gibelio (Bloch., 1783) aBnseTca
OJHOH M3 HauboJlee APKUX OcoOeHHOCTeil sToro Buzga. I1omoBoit coCTaB MOMYJIALMI M3 Pa3THIHBIX
BOJI0O€MOB apeaia, OXBATHIBAIOUIETO 3HAYHTEIBHYIO YacThb EBpombl m A3Wm, CHIBHO BapbupyeT. Y
cepeGpAHOTO Kapacs, OGHUTAIoIero B BojoeMax BocroyHoil Asuu, HOIyNIALUM COCTOSAT U3 CAaMIIOB U
CaMOK, 4YTO obeclieduBaeT HOpMajJbHOE OCeMeHeHHe WKPHl B xoze Hepecra. B Cpeznmeil Asuwm,
3amaguoit Cubupu u EBpore B momy smusx sToro Buja psib caMIfsl BCTPEYAIOTCsS KpaiiHe peiKxo, a B
HEKOTOPBIX OTCYTCTBYIOT coBceM [15]. Bsicokas Guoioruueckas IUIACTUYHOCTH IIO3BOJSIET Ceped-
PSAHOMY Kapacio CyIIeCTBOBAaTh KaK B IIOIYJISLUAX C PABHBIM COOTHOIIEHWEM IIOJIOB, TaK M B
IOMyJIAIMAX C abCONIOTHBIM [JOMHHHpPOBaHHEM caMOK. COOTHOIIeHMe IIOJIOB SBIAETCS BaXKHBIM
IIOKa3aTejeM, B OIpeJeeHHONH CTelleHH CBUAETENbCTBYIOIIMM O IIpeo0IafaiomeM —THIIe
Pa3MHOXKEHUs: THHOXPOHUYECKOM HJIH TMHOTEHETHIECKOM [2].

B ciydae OTCyTCTBHS CaMIIOB B IIOMY/IALUU CEePeGPSHOrO Kapacs pasMHOXEHHe IIPOUCXOLUT
IIyTeM eCTeCTBEHHOrO TMHOT€He3a C ydJacTueM camioB Apyrux BuzmoB [9]. CepeOpsHbIi Kapachk
ImpeAcTaBleH JAByMsa QopMaMM — IUIUIOMZHOM (pasMHOXAIoOIeHcs OOBIYHBIM OHCeKCyaIbHBIM
crioco6om (2n=100)) u TpumnonsHON (pasMHOXAIeHcsa TMHOreHeTHYecKUM crocobom (3n=150)),
KOTOpBIE pa3JIM4aloTCs II0 THUITy pasMHOXeHHs, oburaior cummarpuuuo [1, 3, 4, 8, 11] u
MOpdOIOrUYecKy MOYTH He pa3audaoTcs [6, 7, 21, 23].

B HacrosIee BpeMs B €CTECTBEHHBIX BOJOEMax M BOJOTOKaxX Besapycu OfHUM U3 OCHOBHBIX
IIPOMBICJIOBBIX BUJOB PbIO sIBiIsseTCs cepeOpsusiii kapacs. Haunnas ¢ 2006 r. (Havano peanusaiyu
Meponpustuii “Pecy6nukanckoit mporpamMmsl pasButus peioHO#M oTpaciau Ha 2006-2010 rozer”) mo
HACTOsIIee BpPeMs, JOJI ero B o0umeM oObeMe H3bATHS PHIOBI IpomsicaoM KoieGrercs or 10,4 %
(2007 r.) mo 17,7% (2009 r.). ITpu aTOM CllefyeT OTMETHUTH, YTO JAHHBIN BHUJ, He ABIAeTCA abOpUTeHOM
¢daynst pei6 Benapycu, a OTHOCHMTCA K BHUAM-aKKIMMATHU3aHTAM, IIPeIHAMEPEHHO BCEJIEHHBIM B
BOZOeMbI berapycu [Ist OBBILIEHUSA X PHIOOIPOLYKTUBHOCTH.

ITo mmeromefica B HayuHOU muTeparype unpopmamuu [10, 12, 13, 20] axknrumarusanus
cepeGpsinoro kapacs B Bemapycu mpoBozurcs ¢ 1948 r. Mcxopusiit marepuan GBLT IONydYeH U3
Gacceitna p. Amyp (1000 mpomsBommreneit) u u3 CaBBunCckoro psibomuromuuka (1200
mpousBogureseit). O6e IPyIIIIbI IPOU3BOSUTEIEH YCIIEIIHO II€Pe3MOBAIU B IIPYAOBBIX XO3IHUCTBAX U
B 1949 r. pmamu oOWIBHOE IIOTOMCTBO, KOTOpOE fABHJIOCH 0a30il IJf IIMPOKOTO pacCeIeHHsI
cepe6pAHOTO (aMypCKOT0) Kapacs II0 pa3IMYHBIM BoZoeMaM ApMeHHH.

Panee ormeuanocs, 4To B 03. CeBaH MOIy/IALUs cepeGPAHOTO Kapacs IpeACTaBlIeHa OZHUMHU
caMKaMu, ¥ JOJII caMIoB B Hux He mpessinaeT 0,9-1%. B 6yxrax Kon1ndecTBO CaMIOB yBeIMYUBAIOCH
II0 CPaBHEHMIO C CAMHUM 03€POM U JOCTUTJIO MAKCHMyMa B IIPHYCThEBBIX Y4acTKax ero mputokos [20].

Kapeosnornueckuit aHamus mokasaa, 4rto B 03. CeBaH OGHTAIOT OJHOIOIO-AUIUIOMAHAS U
IOHUILTONAHO-OucekcyanbHas hopMs Kapacs [19].

ITo MHeHMIO psifia aBTOPOB, IJIABHBIMM IPUYMHAMY M3MEHEHWs COOTHOIIEHWs IIOJIOB y PbIO,
KaK M y APYTUX XXUBOTHBIX, SBIETCS OOECIIEYeHHOCTh NMHUINeil M KadecTBO mumu. [lpm myvmumx
YCIOBHAX OTKOpPMa COOTHOIIEHWE CABUTAeTCA B IOJAB3y CaMOK, a IPU Xy[IIMX — BO3pacTaer
KOJINYECTBO CaMI[OB, YTO OBLIO OTMEYEHO, HAIPHMEP, y Kapacs OOBIKHOBeHHOro (Carassius carassius
Linnaeus (1758) B ozepax Gacceiina p. ITeuops: [16].

B pamkax BhImonHeHHs TeMbl “OIleHKa COCTOAHUA TOMyJIANUN cepeGPAHOrO Kapacd,
MHTPOAYIIUPOBAHHOTO B BOJOEMBI PpAa3JIMYHBIX HIPUPOJHO-KIMMATHYeCKUX 30H, U IIyTH
YCTOMYHMBOTO HCIIONB30BAaHUSA €r0 IIPOMBICJIOBBIX 3aIlacOB” B IIEPHOZ C HIOHS IIO OKTAOPH

2011 roma ObuIM TpOBefeHBI OOCIeZOBaHME UM CPAaBHUTENBHBIM aHAIU3  IIONMYJIs-
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I[Uit cepeGPAHOTO Kapacs TpeX MOJEeIbHBIX BOZOEMOB — 03. YepHOro, TeppUTOPHUATBHO HAXOAALIETOCA
B BepesoBckom paitone bpecrckoit obmactu, osep Jlucuo m Bemoe-KoTinapoBo, pacmosnoxeHHBIX B
Bepxueznsunckom u Poccorckom paitonax BureGckoit obmactu, B Apmenun — 03. CeBan. CpaBHeHUe
COOTHOLIEHUA IIOJIOB Kapaci M3 BOJOEMOB C Pa3IMYHBIMH YCIOBUAMH OOWTAHUA BbBI3bIBAeT
OIlpefieJIeHHBIN HAyYHBIN WHTEpeC, YTO IIO3BOJIAET BBIABUTH 3aKOHOMEPHOCTH KOMIIEHCATOPHBIX
peakuuii MOIMyIALKUY Ha Te WIN UHbIe (GaKTOPhI CPefbL.

Mareprar u meroguka. C60p MXTHOJIOTMYECKOTO Marepuana mo o3. CeBaH GBI IIpOBeZieH B TeueHIMe
smetHux Mecsues 2011r. Ha Teppuropuu 61us c. Llosasapz, I'miunu, r. Cesay, c. UkaymoBKa U ycThe p.
J3xuarer. OT/I0B p5I6 IPOM3BOJIUICS C MCIIOIB30BAaHIEM PYYHOIO HAaKUIHOTO HEBOZA, SKPAaHA U CTABHBIX CETEH.
Bruto mccinemosano 719 ax3. cepeOpsAHOTO Kapacs, U3 KOTOPBIX ITOJIOBO3pensiMu Gbunu 346 ocoGeit. Pasmepst
HCCIIeIOBAHHBIX PHIO KOIeGaInuch OT 3,3 cm 1o 23,5 cm, macca - ot 1,0 r mo 249,0 r.

Ot60p mxTHONIOTMYECKOro MaTepuana B bepesoBckoMm paiioHe Bemapycu mpoBOAMIM M3 IIPOMBICIOBBIX
YJIOBOB PBIOAKOB, B KaueCTBe CHACTel OBUIM MCIIONIB30BaHbI cTaBHBIe ceTu obmeit gnuuoit 1000 M c sueeit 40-85
mM. Bruto o6eremosano 259 pri6, mpunagmexamuyx K 10 BospactaeiM rpymmam (or 1 gmo 11 ser). Pasmepsr
Kapaceii xone6amucs oT 13 cm mmunsr u 78,0 T maccsr mo 36 oM gmumsr u 1872 r Maccsl, caMbIif KpyTHBIH
ak3emILap Becun 1940 r mpu ginne 32 cm.

Bsur mpoBezeH MONHBIN GHONOTHMYECKUII aHAIN3 PbIO BO BCEX HMCCIEAyeMbIX BoZoeMax. Kaxzayio psiby
IIpe/iBAPUTENBHO M3MEpsUIN (IJIMHA Tela JO KOHIA YeNIyWHOTrO ITIOKPOBA — 1 M JJMHA [0 KOHIA XBOCTOBOTO
mIaBHUKA — L), B3BemuBanu (obmas macca tena — G 1 Macca Ge3 BHYTPEHHOC-Tel — g) OIpefie/sUIH II0JI, CTAJUIO
3peJIOCTH IIOJIOBBIX IIPOAYKTOB ¥ Bo3pact [5, 14, 16, 17, 22].

Pesynsrars: m obcyxgerne. Bonoemsl benapycu

03. Yeproe.
V0B cepeGpsHOrO Kapacsi W3 3TOTO BOZoeMa COCTaBMI 94 oco6u. PriGbI M3 IIPOMBICIOBBIX

YJIOBOB OBLIM IIpe/CTAaBIeHbI 7 BO3pACTHBIMU rpymmamu (mnuHa psi6 13-34 cm, macca — 78-926 r). B
pesyJibTaTe MCCIEeLOBAHUA MOJIOBOM CTPYKTYPHI MOMYJIALUH CepeGpsSHOro Kapacs o3. UepHoe Gbuin
BBIABJIEHBl CaMI[bl B Bo3pacTe 3-4 JjieT, JOAA KOTOPhIX cocraBmia 62,6 % pni 3 TOLOBHUKOB
(maxcumansaas moss camuoB) u 20% — 4 romoBuKOB. B ocTaibHBIX BO3PACTHBIX TIPYIIIHAX CAMIIBI
BBIABIIEHS! He Obutu (puc. 1).

Jlons prib, %

1007
90
80
709
601
50
40-
304
20-
10-

oA

1 2 3 4 5 6 7
Bospacr prI6,
net

‘ B JTons camuos, % O Jlons camok, % ‘

Puc. 1. [TosoBas cTpykTypa cepeGpsHOTO Kapacd, 03. YepHoe
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03. JlucrHo

Osepo 06yaBIMBaNIKM TPOEKPATHO, B pe3yJbTare 4ero ObI0 cOOpaHO u mcciaefoBaHo 139 sks.
P16, Bospactom ot 3 mo 11 set, aimHa ux xone6amack ot 15 1o 36 cum, a macca — ot 100 o 1940 r.
ITonoBas crpykrypa momysisuuu cepebpsHOro kapacs o03. JIucHo, Tak ke Kak u 03. YepHoe,
IIpeACcTaBIeHa 0G0MMHU IIOJIAMY, CAMIIBI BBISBJIEHBI JJI BO3PACTHBIX rpymn 3-9 iet (5 rpymm), mous ux
xosebanacek ot 50 % pyia rpymmsr 9 et (MakcuMaIbHAs JOJA caMuoB) Ao 1,6 % muaa rpynmer 6 seT. B
OCTaJIBHBIX BO3PACTHBIX IPYIIIIAX CAMIIBI BRLABIEHBI He GUIU (pHC. 2).

013 P, %
Horspud, %4,

907
80
707
60
507

12 3 4 5 6 7 8 9 10 11

Bospacr pei6,
et

[® Jlomn camuon, % O Jlons cavox, % |

Puc. 2. ITonoBast cTpykTypa cepeGpsHOro Kapacs, 03. JlucHo

03. beyoe-Korraposo
Hecmotpss Ha mBa 06yI0Ba BBHILIEYIIOMAHYTOTO 0O3epa, CepeOPAHBIM Kapach B IIPOMBICIOBBIX
yJI0Bax OBLT IpeACTaBIeH HEMHOTOUUCIEHHO: 26 0COOIMU, OTHOCAIIUMUCS K 4 BO3PAaCTHBIM IPyIIIaM

(2-7 net). Inuna psi6 xomebamacek ot 15 mo 27 cM, macca ot 148 mo 710 r. ITomynanus cepeGpsaHoro
Kapaca osepa Bemoe-KoTiapoBo, Kak M IOMyNAIUK 5TOH PHIGHI ABYX BBILIEYIIOMAHYTHIX BOZOEMOB
ABJIAETCA JBYIOJIOH, CAaMIIBI BELABIEHEI A1 2 BO3PACTHEIX Ipymn — 3 u 6 set. B BozpacTHO# rpymie 3
roma camusl cocrasisnu 11,1 %, a camery, B Bospacre 6 jer GBLI €MHCTBEHHBIM B CBOEM BO3PACTHOI

rpyme (100%) (puc. 3).

Jlons piib, %

1007

1 2 3 4 s 6

Bospact puis,

B Jloss canos, % O Jlons cawok, % ser

Puc. 3. ITonoBas cTpykrypa cepeGpsiHoro kapacs, 03. beroe-Korasposo

Apwmerns - 03. Cepan
Y cepebpsHoro xapacs u3 03. CeBaH HaOIIOfaeTCss HEOOBIYHOE COOTHOLIeHHe mojoB. Kak

IIPaBUJIO, CaMIIBI BCTPEYAIOTCA HAMHOTO peXxe, 4eM caMKu. JIMmp Ha OZHOH W3 CTaHIIWI
HabmiofeHWiT 006a TOJAa BCTPEeYaJuCh B PpaBHOM KoiamdecTBe. Ha pasHBIX cTaHImax
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HaOJIOleHNI Cpefiy TIOJI0BO3PEJIBIX 0CcObel COOTHOIIEHNUE IMOMOB GBLIO PasHBIM, UTO YKashIBaeT Ha
JIOKaJIBHOCTD OTZIeIbHBIX MOMY Ayl Kapacs B muMHocucteMe CeBaHa (ta6ir. 1).

Ta6u1. 1. CooTHOLIEHHE TIOJIOB CpeZy IIOIOBO3PEJIBIX 0COBei
Carassius auratus gibelio 8 03. CeBar

ITyHKT BEIGOPKH 39
Brusnexamasn saromtenHas teppuropus c. Llosazapy 1:1
Biuznexamas BogHas reppuropus c. Ykanoska 1:2,3
Brusnexamas BogHas reppuropus ['wn 1:9
brusnexanras Boguas reppuropus r. Cesan 1:3,3
Kanan p. Pasgan 1:1,7
p. J3kuarer (B uroHe) 1:0

PesynpraTsl mccieZoBaHMII IIOKasalM, YTO COOTHOIIEHHE CaMOK M CaMIIOB Kapacd Ha
HCCleflyeMbIX CTaHIUAX B cpegHeMm Gwuro paBHo 2,9:1. Ha reppuropum c. Ilosasapa, BciescTBue
TIOBBIIIEHNA YPOBHA BOJBI 03€pa, Ha 3aTOIUIEHHBIX CTAHIUAX CAMITBI M CAMKH HAXOJUJIVCH B PaBHBIX
cooTHoUeHUAX. B ycree p. [I3kHareT B utoHe 2011r. B yIoBax BCTpedasIHCh TOJIBKO caMIisl. B kaHame
p. Paszman kxonudecTBO caMIOB B IONyafnuy ObLIO GOsblle, YeM Ha OCTaJIBHBIX CTAHIMAX (32
uckIovenyeM p. JI3kHarer u 6rusiexanieil 3aTomieHHOM Teppuropuu LloBasapy,).

AHanmu3 HOJOBOM CTPYKTYpHl IOIYNANMK cepeOpaHOro kKapaca o3. CeBaH B HCCIemyeMBIi
IepHo/, IOKasaj, 4YTo, B OTJIMYME OT o3ep Bemapycu, caMIpl IPHCYTCTBYIOT BO BCEX BO3PAaCTHBIX
rpymmax (puc. 4).

Toma pras, %

100

20
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a =
24 34
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Boapacr pri, aer
Lonn camon, % = fonn camuon, %

Puc.4. TTonoas cTpykTypa cepe6psaHoro kapacs 03 CeBaH 1o Bo3pacTaMm

B Gacceiine 03. CeBaH cepeOpAHBII Kapach JOCTUTAET IOJIOBOM 3PEIOCTH B Bo3pacTe 2+, 3 JIeT.
Kapacu noutu nmonuoctsio (96-98 %) cranoBsTcsa moroBo3pensiMu B Bo3pacre 3 jer. Cpesu camiioB B
BoO3pacre 2-X JIeT II0JIOBO3pejble 0COOM OBUIM IIPeACTaBIeHBI JIMIIG eJUHHUYHBIMU SK3eMIUIIPAMHU.
Pr1651 B Bo3pacTe 3-X JIeT U CTaplile GBLIM IPeCTaBIeHbI TOJIBKO ITOIOBO3PETBIMU OCOOIMU.

B pesyssrare ncciaegosanuii B 2011 r. 65110 yCTaHOBIEHO, UTO B MOIMY/IAIMAX CepeOPAHOTO Ka-
pacs 03. CeBau 1o71s cam1oB Kose6ercs B npegesax 10,0-50,0 %, B cpenuem 25,8 %.

3a mepuog, uccie[oBaHUM B BogoeMax besapycu KOIMYeCcTBO CaMIIOB B Pa3HBIX BO3PACTHBIX
IpyImmax cepeGpsHOro Kapacs us ozep Uepsoe, Jlucuo u Bemoe-KoTapoBo 651710 He3HAUUTETBHO — 42
9K3.

Jlonu caMIIOB B KaXK/IOM MOZ€JIBHOM BOZi0eMe CYILeCTBEHHO pasiaudanuch. Hanbosasuas ot
CaMI[OB B IOIy/ISAUUU cepeGpsHOro Kapacs 03. Yeproro — 37,6% oT 00IIero KOJM4ecTsa CaMIoB B
IOy JIAIMAX UCCIIeJOBAHHBIX BOZOeMOB (puc. 5).
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ovea casmpon, %o
10,0 37.6

5,0

Cenm Yepuoe Benoe-Kormapo Tareno
nan pan o Taapon e BAloEA

Puc.5. Jlona camMIioB B MONyIAIMAX MCCIe0BAaHHEIX BomoeMoB bemapycu u Apmenuu

VaureIBas, 4YTO W3MEHEHWE CTPYKTYPhl IONYyJANUN PHI0 HOCHUT IPUCIIOCOGHTEIBHBIN
XapaKTep, MOXXHO IIPeIIOTIO0XHUTh, YTO POCT KOIHNYECTBA CaMI[OB B IOMY/IALMAX CepeOPAHOTO Kapacsd,
C OFHOI CTOPOHBI, CBUJETEIBCTBYET 00 yXYZAUIEHUN KOPMOBOH 6a3bl U CBS3aH C IPOTPECCUPYIOUIUM
3arpsA3HEHHeM, a C APYroil — O TOM, YTO B MEHSIONUIMXCS YCJOBHSIX OOWTAaHMUSA, KOTZA YCIINBAETCS
ZelicTBUe eCTeCTBEHHOTO OT6Opa, I cepeOGpsAHOro Kapacs IpeZIIouTHTeIbHee ydacTHe B IIpoIlecce
Pa3MHOXXEHHS CAaMI[OB COOCTBEHHOTO BHZA, TaK KaK IIPH STOM IIOTOMCTBO MMeeT GOJIblIe LMIAHCOB Ha
BBDKMBAHME B CHIIY CBOEH reHeTHYeCKOH Pa3HOKaYeCTBEHHOCTH.

Takum 06pa3oM, CpaBHHUTEIBHBIH aHAIU3 IIOJOBOM CTPYKTYPBI CepeOpSHOTO Kapacsi H3
BogoemoB bemapycu m 03. CeBan moxasas, YTO IO KOIMYeCTBY caMmIoB Kapacsa o3. CeBaH 3aHMMaeT
CpefiHee IONIOXKeHHe MexAy osepamu UYeprHoe u DBemoe-Kormaposo B bemapycu, urto moxer
CBU/IETeIbCTBOBATh O HECTAOMIBHOCTU yCJIOBHM ob6uTaHMA Kapacsa B o3epax Cesan, YepHoe, beroe-
Kotnsaposo.
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Currently the investigation of the role of arginase isoforms in biosynthesis of polyamines is an issue of
key importance. The real source of ornithine for synthesis of polyamines has not been clearly defined yet. The
aim of this paper is to study the influence of endogenous and exogenous polyamines on nonureotelic arginase
(NUA) activity of brain and kidney in vitro. Analysis of Lineweaver-Burk plots show, that NUA activity of
brain was inhibited by polyamines with mixed inhibition and NUA activity of kidney was decreased with
uncompetitive inhibition. These results demonstrate that polyamines influence exactly on the special
stereospecific (allosteric) regulatory site of the enzymes.

Nonureotelic arginase — polyamines biosynthesis — noncompetitive inhibition — stereospecific site

Upghtugh hgnkughuubkph nhph wuwpqupwinudp wnhwdhbibph huwuhbphqnud hwinhuwbnud
wpnhwlwb hwpgbphg dklp: Hhnlu npnpdws sk wnjhwdhbikph jhtuwuhbipliqh hwdwp opthphth hpwlwi
wnpnipp: SYyw] wpiwnwiph twuwnwly b iz vitro wwypdwbtbpnd niumdtwuhpl) tugngk b Eygngku
wn{hudhtikph wgnkgnipiniip qilunintnh b kphjwdubkph ny mpbnpbhl] wpghiwqukph (MORU) wljinhynipjuh
Ypu: Lugyunithybp-Rhpyh qpudhljubph hbinwgnunnipniup gnyg k wydky, np qilunmintinh NORU-h wlnhynipjuh
pul&nudp ynhwdhuubph Ynndhg junwpynud £ iwep whyh wpgbjuljdwdp, huly tphudutph NORU-h wipgh-
ynuwip' widpguyguyhtt dkjpwthquny: Uju wpynibpubpp Jyuynud B, np wnjhwdhtibpp wqnmud B
dbpukinh hwwnnily uinbpinuytghdhly (wynuinkphl) jupquynpnn hwndwsh Ypu:

s mplnplihl wpghinug — wynhunlpbbbpp §Ebuwupiplq - ns Upgulguyhl wpglbpunid — unkplnuwykghphl
GElunpni

Pors u3odepMeHTOB apriHassl B GMOCHHTe3e IIOIHAMUIHOB SBJIETCSA aKTyaJIbHBIM BompocoM. Emre
He OIIpefieJieH PeasbHbIi NCTOYHMK OPHUTHHA [JIS CHHTe3a monuaMuHOB. [lenpio paGoTsr 65U10 U3ydeHUe
BJIMAHUA SHIOT€HHBIX U SK30T€HHBIX IOJIMAMUHOB Ha aKTUBHOCTh HeypeoTenandeckoit apruxaser (HYA)
TOJIOBHOTO MO3Ta U IIOYeK in vitro. Ananus rpaduxos JlarHymnBepa - bepra mokasai, 4To akTUBHOCTS HYA
Mo3Ta IOZaBJIgeTCs IOIMaMUHAMU MEeXaHM3MOM CMeIIaHHOTO MHTMGHPOBaHusd, a akTuBHOCTs HYA mouek
nmojaBsnAeTcs GeCKOHKYPeHTHBIM MHTHOMpPOBaHMEM. OTH Pe3yJbTaThl IIOKa3hIBAIOT, uTo IIA BimaioT Ha
CIIeI[aIbHBIN cCTepeocIenuduIecKuil (aUI0OCTepUUECKUiT) PeTyIATOPHbIHM YIaCTOK hepMeHTa.

Heypeorermveckas aprirasa — GHOCHHTE3 IIOJTHAMHHOB — HeKOHKYPEHTHOE HHTHOHPOBAHHE —
crepeocriefH@HIECKHH yIaCTOK

Arginase (EC 3.5.3.1) hydrolyses L-arginine into urea and L-ornithine, wich serve as a
precursor for synthesis of proline, glutamate and polyamines [6, 8, 16]. There are two digtinct
isoforms of arginase: namely ureotelic (UA) and nonureotelic (NUA), which have
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similar enzymatic features, but different cell localization and tissue distribution [3, 4, 7].
Ureotelic arginase iswidely distributed in cytosol of liver cells. It isthe last enzyme of ureacycle.
Comparing with ureotdlic arginase nonureotdlic is encoded by another gene, differs from by
amino acid sequence structure (53% is the same), has mitochondrial localization and radically
different pl value. It is primarily founded in kidney, prostate, brain and its role is basicaly
different from UA, as it has nothing common with urea cycle [2, 15]. Interestingly the studies
clarifying role of NUA, which demonstrates the important functions in biosynthesis of proline,
glutamate, limiting function in biosynthesis of creatinine and arginine-rich histones [3, 11].
Nowadays it is assigned a task to investigate another important role of NUA. It is regulatory role
in polyamines biosynthesis. Recent studies have shown that altering expression of both ureotelic
and nonureotelic arginase can ater polyamines synthesis in macrophages and endothelia cells,
but it is not definite yet what exact isoform has the most regulatory effect and the real source of
ornithine for synthesis of polyamines [12, 13]. Polyamines (PA) which are putrescine, spermidine
and spermine, are alkaline aliphatic amines, with low molecular weight, which are formed as
important products throughout of the catabolism of L-arginine [14, 16]. PA eectrostatically
interacts with anionic macromolecules and modulates their biosynthesis, cell proliferation,
differentiation and apoptosis. The aim of the presented work is to study the influence of
endogenous and exogenous polyamines on activity and kinetic changes of NUA of brain and
kidney in rats in vitro. We hypothesized, that NUA has regulatory role in the process of
polyamines synthesis, while ureotelic isoform provides ornithine only for urea synthesis.

Materials and methods. Animals and chemicals. White male rats were maintained on normal
12-h/12-h light:dark cycles, were maintained at room temperature, and were feed a standard chow
diet. The chemicals were obtained from Sigma-Aldrich Co. Ltd. (USA) and Medisar LLC
(Armenia).

Preparation and thin layer chromatography (TLC) of polyamines. Tissues were extracted in
0.2M cold HC10, at aratio of about 100 mg/ml HC10O,. After extraction for 1 h in an ice bath,
samples were pelleted at 15.000 g x 20 min in +4°C, and the supernatant phase, containing the
“free” polyamine fraction, neutralized by K,COs. The method of Seiler and Khan was used with
some modifications as follows[9, 10]. Polyamines were chromatographed on silica gel coated plates
using methanol solvent system. The spots were visualized by ninhydrin (0.2% alcoholic solution)
followed by heating at 110°C for several minutes to ensure the plateau intensity of the colored
complex. After TLC, the polyamine-ninhydrin bands were scraped, eluted in 2 ml ethyl acetate, and
quantified in 550nm.

Purification of NUA (Gé chromatography). The method of Kossman (1966). In the column
(2,5%50 cm) containing Sephadex G-100 are added the crude extracts of rat kidney and brain (10%).
Enzyme extract was prepared by homogenization using 0,2 M Glycine buffer, pH 9,5. The
homogenate was centrifuged at 150009 for 10 min at 4°C. The column was balanced with phosphate
buffer (pH 7,2) and was collected 40 fractions each one of for 4 ml. After that in each fraction was
determined arginase activity.

Arginase activity assay. The method of Van Slyke and Archibald (1946) was used with some
modifications. In test-tube is added 1.5 ml glycine buffer, 0.5 ml supernatant, 0.2 ml MnCl,x4H,0,
0.4 ml L-arginine. In sediment is determined the urea with Archibald’s method. Add in a test-tube
2.5 ml acidic mixture, 1ml supernatant, 0.25 ml 3% diacetyl monoxime and boail it in water bathin a
dark 45 min. The intensity yellow color measure with spectrophotometer in 478 nm.

Satistical Analysis. Results expressed as means + SEM. Arginase activity, polyamines effect
on arginase examined by Student's t-test using Statistica software (StatSoft 7.0). The evaluation of
enzyme kinetic data changing was performed with the help of Lineweaver-Burk substrate-velocity
curves.
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Results and Discussion. To give an answer to the mentioned hypothesis the type and the
mechanism of the effect of endogenous and exogenous polyamines on NUA were determined. After
decapitation of white male rats (200 g+10 g) brain and kidney were isolated and were prepared
crude extracts. In the incubation medium of NUA, purified with gel-filtration chromatography was
added 0.5 and 1ml of polyamines extract from brain and kidney (endogenous polyamines). With
thin layer chromatography (TLC) in tissues was determined the sum of free quantity of putrscine,
spermine and spermidine (fig. 1).

Origin - Origin

Fig.1. TLC of underivative polyamines for kidney and brain. 1 - Spermine, 2 - Spermidine,
3-Putrescine, 4 - Other polyamines. RF values for kidney and brain:
RFspm = 0.35; 0.41; RFspd = 0.52; 0.58, RFput=0.63; 0.71.

Iml PA extract from brain contain 0.98 mg mixed PA, and 1 ml PA extract from kidney
contain 1.16 mg mixed PA. Beside that after gel-filtration of homogenates of brain and kidney, in
the fractions of NUA was added 1ml PA20 and PA50 (1ml PA20 (PA50) mixture contain 0.4 mg
putrescine (1 mg), 0,4 mg spermidine (1mg) and 0.4 mg spermine (1mg)) (exogenous polyamines).
Previous experiments show that mentioned quantities of polyamines are optimal for our
investigations [1]. During the fractionation of brain homogenate with Sephadex G-100, we have 2
peaks of protein quantity: high-molecular-weight, which contains only NUA, and low-molecular-
weight, which doesn’t contain any isoforms of arginase.

=== Protemn

1]
h —Argnaze achvity

=280nm)
=478nm)

Protein concentration { 4;
Urea concentration (

1 3 § 7 0 1113151719 21 I3 15 27 10 3] 33 35 37 30

Fractions

Fig. 2. Protein quantity and arginase activity in fractions of brain homogenate after gel-filtration by Sephadex
G-100 (n=8, p<0,05).

It was shown, that with different properties (K., effect of Mn*, molecular weight,
intracellular localization, hormonal induction) the fraction number 14 of brain fractions is NUA
fraction (fig. 2) [2, 3]. That isthe reason that effect of polyamines was revealed using the mentioned
fraction.
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Fig. 3. Theinfluence of endogenous (in right) and exogenous (in left) polyamines on brain nonureotelic arginasein
the fraction N14 (n=8, p<0,01). NUA - nonureotelic arginase, PA - polyamines, * and + - NUA activity in fraction
N14 of brain, ** - the influence of 0.5ml PA mixture on NUA, *** - the influence of 1ml PA mixture on NUA, ++ -
1ml PA20 - 20mg putrescine, spermine, spermidinein 50ml buffer (pH 9.5), +++ - Iml PA50 - 50mg putrescine,
spermine, spermidine in 50ml buffer (pH 9,5).

The polyamines final concentrations were chosen based on TLC determination of free
endogenous polyamine concentrations in brain and kidney. NUA activity of brain was decreased in
10% when was added 1 ml PA20, and in 13% when was added 1 ml PA50 (fig. 3, the diagram in
right) and was decreased in 10% when was added 0.5 ml PA mixture, and in 17% when was added 1
ml PA mixture (fig. 3, the diagram in l€ft). It islogica that the results are resembled, because the
guantities of endogenous and exogenous polyamins are equivalent.

To revea the mechanism of inhibition was studied the dependence of NUA from different
concentrations of the substrate (10, 50, 100, 150, 200, 250, 300 and 500 pmol L-arginine), in the
presence and absence of mixed exogenous polyamines (fig. 4, 7, 8).

We have used the double-reciprocal plot for analyzing inhibition [5]. It is aso cdled a
Lineweaver-Burk plot, has the great advantage of allowing a more accurate determination of Vmax
and it is very useful in analyzing enzyme inhibition.

IV (Urea
=47y -
16 -
. -~
14+ L'WVmax -

/K —NUA
\ — —NUA+PA20
' No inhibitor
o
80 270 - 0O 10 20 30 40 S0 &0 T0 80 S0 100 110
- 4 . .
1/5 {(1/mM L-arguune)

Fig. 4. Lineweaver-Burk substrate-vel ocity plot for nonureotelic arginase of brain (n=7, p<0.05).

The plot of Lineweaver-Burk demongtrates the mechanism of brain isoform inhibition.
Polyamines affect both Km (Kmag+pazo = 41.1x10° mM, Kmj,q = 44.3x10° mM) and Vmax. The
curves intersect neither in abscissa nor in ordinate. This happens in the case of mixed inhibition.
This means that polyamines bind at a site distinct from the substrate active site, but it binds to either
E or ES (Scheme 1).
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E+§ == ES —> E+P

@y @
Scheme 1. The mechanism of mixed inhibition
(E-enzyme, S-substrate, ES - enzyme-substrate complex, I-inhibitor, P-product).

After gel-filtration of kidney homogenate by Sephadex G-100 we have two peaks for protein
quantity and arginase activity, which contain only NUA. For kidney assay was used the fraction
N13 (high molecular) and N22 (low molecular) (fig. 5).
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Fig. 5. Protein quantity and arginase activity in fractions of kidney homogenate after
gel-filtration by Sephadex G-100 (n=8, p<0.05)

NUA activity of kidney was decreased in 9% when was added 1ml polyamines mixture of 20
mg, and in 14% when was added 1ml mixture of 50 mg PA (fig. 6, the diagram in right) and was
decreased in 7% when was added 0.5 ml PA mixture, and in 11% when was added 1 ml PA mixture
(fig. 6, the diagram in left).

108 Ll

1,00

z &
-

the fraction N13
s o o

9,75

i L
NUA  O5mlPA 1ml PA NUA PAZ

Fig. 6. Theinfluence of endogenous (in right) and exogenous (in left) polyamines on kidney nonu-reotelic arginasein
the fraction N13 (n=8, p<0.01). NUA - nonureotelic arginase, PA - polyamines, * and + NUA activity in fraction
N13 of kidney, ** - theinfluence of 0.5ml PA mixture on NUA, *** - the influence of Iml PA mixture on NUA, ++ -
1ml PA20 - 20mg putrescine, spermine, spermidine in 50ml buffer (pH 9.5), +++ - 1ml PAS0 - 50mg putrescine,
spermine, oermidinein 50ml buffer (pH 9.5).

Lineweaver-Burk plots for kidney NUA (fraction N13, fig. 5) are pardld to each other, what
denotes to uncompetitive nature of the inhibition. PA lowers the measured Vmax.
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Fig. 7. Lineweaver-Burk substrate-vel ocity plot for nonureotelic arginase of kidney
(fraction N13, n=7, p<0.05).

Km also decreases, because the S decreases (KMagrpazo = 45.4x10° mM, Kmy,q = 48.9x10°3

mM). In this case PA bind at a site distinct from the substrate active site and, unlike a mixed
inhibitor, binds only to the ES complex (fig. 7 and scheme 2).

E+S == ES—* E+P

Scheme 2. The mechanism of uncompetitive inhibition

To clarify the precise mechanism of inhibition of second peak NUA (fraction #22, fig. 5) we
applied two different concentrations of polyamines mixtures (fig. 8).

Fig. 8. Lineweaver-Burk substrate-velocity plot for nonureotelic arginase of kidney
(fraction N22, n=7, p<0,05).

Polyamines affect both Km and Vmax (Kmag:paso=18.8x10° MM, KMag:pa2=30.6x10"
mM, Kma,g = 33.3x10° mM). NUA of fraction N22 of kidney isinhibited by the same mechanism
asbrain NUA (fig. 4).

It can be seen from the results that the mechanism of inhibition of kidney high molecular
fraction NUA is different from the mechanism of inhibition of brain and kidney low molecular
fraction NUA. We assumed that the reason of this phenomenon could be the existence of NUA
different isoforms in different tissues. However we need further profound investigations to confirm
this assumption.

In the presented article we sought to reveal what effect have polyamines on NUA as a last
product. Received data show that the inhibition of NUA isoforms of brain and kidney
belongs to mixed and uncompetitive types of inhibition correspondingly. In the
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case of brain and kidney isoforms of NUA, polyamines bind at a site distinct from the substrate
active site. These results demonstrate that PA influence exactly on the specia stereospecific
regulatory site of enzymes. Thus the change of NUA activity can lead to quantitative changes of
polyamines. It is obvious that NUA is an important source of ornithine for the biosynthesis of
poyaminesin kidney and brain.
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VICCJIEJJOBAHUE DKOJIOTUYECKUX YCJIOBUI ITIPOU3PACTAHUS U
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O6o6meHa yacTh 4-JTeTHUX MCCIeJOBAHUI, IIOCBALIEHHBIX YTOYHEHHUIO MECTOOOUTAHUI, HM3ydYeHUIO
OKOJIOTUYECKUX YCIOBUH U HEKOTOPBIX OHOMETpHYEeCKHMX IIOKasaTesleil JAMKOPACTYI[UX SCIapLeTOB,
[IPOM3PACTAIOIINX B NPUPOAHBIX jaHpuabrax Apmenun. Ha Gase srux gamubix cosgaHa ['MIC-kaprocxema
pacmpocTpaHeHus 12 BUZOB, KOTOpEIE BCTpedaioTCA B 6 Mapsax peclyGIMKU. YCTaHOBJIEH IMUPOKUN CIIEKTP
PacIpoCTpaHeHUs PACTeHWH IO BePTUKAIBHOM IIOSCHOCTH TOpHBIX akocucreM (ot 740 mo 2400 M Haz yp.m.),
BBIABJIEHO CYIECTBEHHOE pa3jIMuue B IIOKa3aTeNdX HAJ3eMHOM OMOMAacChl M COOTHONIEHHS JHUCT/cTeGens
OT/leIBHBIX BHIOB.

uxopacrymuii scnaprer — cpega oburagnsg — I HC-kaprocxema — 6rnomerp

Udthnijws E punwdju hinwqnuumpmbbtph dh dwup’ tdhpwd Zuyuwunwbh phuljub jwinyudntbpnd
wénn Juyph Ynpbquih phwluunbntph hunwfbgdwip, Eyninghwlut wuydwbibph nt npnp JEuuwswhwuljumb
gnigutthpbph muntitwuhpdwbp: Uju nfjuyubph hktph pu uinbnsyt) k hwipuybinmput 6 dupqbpnud hwinhunn
12 whuwlitph nwpuwsdwt BS2-ujutdwnhl pwpunbq Puguwhuyul) b pogubph vnwpusdwb juyt uybljop® pun
(Entgghtt Eynhwdwlupgtph ninqudhg gnunhuljumpyub (5.4, 740-hg dhugh 2400 U pupdpnipjul Yypw) b Jtp khubnty
Fulwt  wwppipmpmnih’ wpwbdht  wbkuwlikph  Jipghniyu qubqush o1 wbkpl/gnnmb - hwpupkpmput
gniguthpubpnud:

Yuyph wdny pnphquill — phwljul dpowjuyp — ESZ2-pupinkq upukiw — §Ehuwsuhugpnid

A part of 4-year investigations devoted to the definition of habitats, characterization of ecological conditions and
some biometric indices of wild sainfoin grown in the natural landscapes of Armenia is summarized in this study. On the
basis of these data a GIS-schematic map on the distribution of 12 sainfoin’s species happened in 6 marzes of Republic of
Armenia was shown. A wide range spectrum of plants’ distribution according to vertical belts of mountain ecosystems
(from 740 to 2400 m a.s.l.) and was revealed a significant difference in the indices of aboveground biomass and
leaf/stem ratio of different species.

Wild-growing sainfoin — habitat — Gl S-schematic map — biometrics

®ropa Apmenuu orindaercs GOJBIIMM pasHOOGpasueM COCYAUCTHIX pacreHuil (oxomo 3600 BuzoB, u3
xoux 103 SHAEMHKOB), YTO B OCHOBHOM CBf3aHO C €e paCIOJOKEeHHEM B MeCTe COIPUKOCHOBEHHS JBYX
Pas3nUYHBIX (QIOPUCTHYECKUX IPOBHHIUI — KaBKa3CKOH (Me30(bIMIbHOI) U apMeHO-UPaHCKOU (KcepodiIbHOM)
[11]. B ropHsIx 5KOCHCTEMax CTpPaHBI B COCTaBe ceMeliicTBa Fabaceae mMUPOKOe DPACIPOCTPAHEHUE MMEIOT
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npeacraButenu poga Onobrychis Mill. [4, 12], xoTopble BCTpedaloTCs Ha PasIHYHBIX BBICOTHBIX
OTMETKAX — OT IIOJIYIIyCTBIHHOTO [0 Cy6OaJbIUICKOro HoscoB. B nenom pox Onobrychis HacuuTsiBaer
oxono 130 Buzos, n3 xouwx Ha KaBkase, cormacuo pgammsim ['poccreiima [4], mpomspacraer 37, a
Menunkoro — 23 suga [9]. Tamammsas [12] Bo “Dirope Apmenun” omucana 20 BumoB scmapuera, a
ApeBmatsiH cumraer, 94To ux Bcero 17 [1, 2]. Ormerum, 4T0 pog scmapuera B ADMEHU!U IIPeCTaBIeH
gersippms cekuuamu (Onobrychis Mill., Hymenobrychis DC., Heliobrychis bungi u Dendrobrychis
DC.), xoTOpble pa3aNyYalOTCsS O TabUTyCy W ONYLIEHHOCTH pacTeHuil, ¢popme u pasmepy GoGOB,
OKpacKe BEHYMKOB U JIp.

ODcmapiieT B 3aKaBKasbe OBLT BBeZleH B KyIbTypy Gosee 1000 et Hasaz, mpeZirecTBeHHUKaMHU
sBisnch gukue dopmst O. transcaucasica Grossh. u O. altissima Grossh. [5]. Cremyer ormeruts,
YTO SCIAPLET IIOBCEMECTHO BO3JenbiBaici A0 50-x rofoB, 3areM IO Mepe BBEJEHUS B KyJIBTYPY
MHOTOYKOCHOH JIIOLEPHBI €ro IIOCEeBHAs IUIOLAfNh Pe3KO COKpAaTHUiIach. XOTS OH IO YPOXKaHHOCTH
3HAYUTEIBHO YCTyNAeT JIIOLEPHE, ONHAKO HMEEeT BBICOKOE KOPMOBOE 3HA4YeHMe: BKIIOYEHHE
acIapIieta B KOPMOBOM PaIfioH 6IaTOTBOPHO BJIMAET HAa II€PEBAPHMOCTH CHIPOTO IIPOTEMHA B PyOlie
JKBAYHBIX, [IOBBIIIAET COIPOTHUBIIAEMOCTh OPraHM3Ma K PasJIM4YHBIM 3a00JeBaHUsM (IJIMCTHBIM, KOK-
IUAMO3HBIM), IPeIOTBPAIAeT B3AyTHE KUBOTA U Ip. DTH Ka4eCTBa 3CIAPIeTa BCe 4allle IIPUBIEKAIOT
BHUMaHHe Y4eHBIX Pa3BUTBIX CTPaH, OCOOEHHO B CBA3U C IIEPEXOJOM K OPTaHUYECKOMY CeIbCKOMY
XO3AHCTBY.

B Hacrosmeir paGoTe 06OOLIEHBI HEKOTOpPHIE PE3YJIBTATHI HCCIENOBAHUII 110 YCTAHOBIEHUIO
TOYHBIX KOOPAMHAT MECTOOOWTAHWM, XapaKTEPHUCTHUKE SKOJOTMYECKUX YCJOBHMH IIPOM3PACTaHUA U
OllpelieIeHUI0  OMOMETPHUYECKUX  IOKasaTeiaeil 12  AMKOpacTymux  BHAOB  OCIApIieTa,
pacIpocTpaHeHHBIX B 6 Map3ax ApMeHHH.

Marteprarn # MeTozmKa. ViccienoBaHus IIPOBOIYIINCE B TOPHBIX 9KOCHCTeMax Baitoumzopckoro, I'erapkyHuKCKoro,

Koratikckoro, Jlopuiickoro, Tasyurckoro u Cronukckoro Map3oB. O6sexrom ncciaemopanuii ey O. altissima Grossh., O.
atropatana Boiss., O. bunger Boiss., O. cyri Grossh., O. hajastana Grossh., O. meschetica Grossh., O. michauxii DC. O.
oxytropoides Bungei ex Boiss, O. petrea (M. Bieb. ex Willd) Fisch., O. radiata (Desf.) M. Bieb.,O. takhtajanii Sytin u
O. transcaucasica Grossh., coGpanmbie u3 34 MyHKTOB yKa3aHHBIX Map30B (puc. 1).
Ciefyer OTMETHTH, YTO OIpefe/eHHe IMKOPACTYIIMX BHIOB 3CIApLieTa IPOBOAYIOCH HM3BECTHBIM CHCTEMATHKOM
606oBbIx pacrenuii VI.I'. ApeBmaTsis, KoTopas y4acTBOBaIa BO BCeX MOJEBBIX DKCIEQUIIMOHHBIX paboTax. Omnpezenerue
reorpapudecKux KOOPAUHAT MECTOOOUTAHUI BH/OB IIPOBOJIIIOCH C IIOMOIIBIO HOpTaTHBHOTO Iprbopa GPS-MA59802
(MeridianGold, Magellan). [lis cospmanus I'MC-kaprocxemsi Gsi1a onudpoBana Tonorpadudeckas KapTa U ee OTesIb-
HbIe 00BeKTHI (ITyHKTHI TPO600TOOPa, aMUHICTPATUBHbIE TPAHUIIBI, JOPOTH, PeyHble TIOTOKU, TOPHbIE BEPUIMHBI U T.
I.), 3aTeM JJIs KOXKIOrO U3 HUX COCTaBJIeHa COOTBETCTBYIOwAs 6asa gaHHbIX. KoopauHaTsl MeCTOOGUTaHUI BBOLHIINCE B
nporpammy ArcGIS-9.1, u ¢ nomomsio SpatialAnalyst IpoBoAMIICS IPOCTPAHCTBEHHBIN aHAMM3 PACIIPeeIeHUs BHOB
(6].

Or60p pacTuTeIBHBIX 00Pa3IOB Ha KaXKIOM ydacTKe IpoBoawIcs crydaiismv (Random) merozom, B 10 — 20-kparHoii
HOBTOPHOCTU. DTOT IOAXOZ, GBUI IIPMMEHEH MCXONs M3 Halleil IIpe/iBapUTeIbHOM OLEHKU acCOLMAlMii scIaplera, Ihe B
IpeZieflaX OJHOTO M TOrO JKe HeGOJBIIOrO yYacTKa HAaGMIOZAIOCh CYLIECTBEHHOE pasindyue B TaGUTyce PacTeHHH, X
BETBHICTOCTH, OGJIMCTBEHHOCTH M T.J. B sraGoparopru pacTuTesIbHBI MaTepras GbUI pasfiesieH Ha JIHCTbS, CTeGIIH ¥ I{BETHL,
KOTOpHIe 3aTeM BBICYIIMBAIKMCH B OT/AENBHOCTH JO BO3AYIIHO-CYXOTO Beca U B3BELIMBAINCH. IlONydeHHBIE IaHHBIE
[OZIBEPTaINCh  CTATUCTHYeCKOM obpaborke  (Descriptivestatistics) ¢  WCIIONB30BaHMEM  KOMITBIOTEPHOTO — IIaKeTa
StatisticsforWindows, 1998, Release 6,0A, StatSoftInc., USA.

Pesyaprarer u obcyxgenne. Ha puc.]l npencrasnena I'IC-kaprocxema pacrpocrpanenst 12 BUIOB JUKOPaCTYLIErO
acmapuera B 6 mMapsax Apmenuu. Kax BupHO u3 puc.l, ncciemyembre BUABI IO IPUPOSHBIM JaHAmAadTaM PaCIpeiesIaInCh
pasIMYHBIM 00pa3’soM, IIpM OSTOM MaKCHMaJIBHOE HX 4YHCIO ObUIO OOHapy:keHo B Baiommsopckom Mapse —
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O. altissima, O. bungei, O. michauxii, O. petrea u O. takhtajanii (Ha XapTe 0603Ha4YeHBI CO-
orBercrByromumu yuciaamu: 1,3,7,9,11); B Koraiixckom 4 Bupma — O. altissima, O. atropatana, O.
hajastana u O. michauxii (1,2,5,7); B T'erapkynuxckom u CIOHHKCKOM Map3ax II0 3, COOTBETCTBEHHO —
O. altissima, O. bunger, O. transcaucasica (1,3,12) u O. al

tissima, O. mescheticau O. radiata (1,6,10) u B Jlopuiickom u TaByuickom 1o 2- 0. oxy-
tropoides, O. radiata (8,10) u O. cyri, O. radiata (4,10).
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Puc. 1. 'MIC-xapTocxema pacrmpocTpaHeHus 12 BULOB IMKOPACTYILIETO SCIapieTa B ApMeHHN

Kak ObBLIO CKa3aHO B METOZUYECKOM YacTH paboThl, TOYHBIE KOOPAWHATBI W IPYTHE
reomopdorornyeckrie 0COGEHHOCTH MECTOOOUTAHUM AMKOPACTYILUX BHUOB SCIApIieTa COXPAHEHHI B
0ase JAaHHBIX KAPTOCXEMHI, a B Tabi. 1 IpuBefeHBI NWIIb HAa3BAHWS ITYHKTOB M THUIIOB IIOYB, TZE
HEIIOCPeCTBEHHO OBLI cOOpaH Marepmaj, 00oOweHHbIH B Hamed paGore. IIpuBeneHHble naHHbBIE
IIOKAa3BIBAIOT, YTO JUKOPACTYIIMe BU/BI OCIaplieTa BCTPeYaroTCsA B IIpeieslax BePTUKAIBHBIX IOACOB OT
ropHo-necHoro (740 m, O.cyri) po cyGansnuiickoro (2400 m, O. altissima), Ipu 5TOM OHU B OCHOBHOM
PacTyT Ha TOPHO-KALITAHOBBIX II0YBAX U TOPHBIX YepHO3eMax, a O. Cyrl IpeANOdUTaeT KOPUIHEBbIE
JIeCHBIe U JepHOBO-KapOOHaTHBIe JecHble TOuUBHI [9]. MoXXHO 3aMeTHTB, YTO Hambolee BBICOKYIO
aIAITAlOHHYIO CIHOCOGHOCTh uMenu cienyiomue 5 Bumo — O. transcaucassica, O. altissima, O.
radiata, O. michauxii, O. bungei, y4uTsiBasg, 4TO B I€PEYUCIEHHBIX IIYHKTAX MX IIPOM3PACTAHUA
KOJIMYECTBO OCAaZKOB Kojebyercs B mpegenax or 350 mo 700 mM/roz, cpemHeMeCSYHOe
MaKCHMaJbHOe 3HaueHue Temmeparypst (uwois) 18-24°C, munumansroe (suBaps) — - 4°C — -14°C, pH
IOYBeHHOro pactBopa — 6,5-8.5, a cogmepxanme rymyca — 5-15%. Ilommmo sToro, mo Hamwum
HaOIIOJEHNAM, yKa3aHHble BHIBI OJIATOIOJYYHO PACTYT Ha CKIOHAX Pa3IMYHON OKCIIO3ULUU U
KPYTH3HBI, Ha IOATHUIIAX II0YB C PA3IHYHBIM MEXaHMYECKUM COCTaBOM. DTO, OYEBHUHO, CBI3aHO C TEM,
YTO SCIApLET yXKe B MEepPBBI Troj, BereTanuu GOPMUPyeT MOIIHYIO KOPHEBYIO CHCTEMY, CIIOCOOHYIO
IIPOHUKATH B IIy0OKME CJIOM IOYB M O0eCIeYMBaTh HaJ3eMHBIE OPTaHbl BIArOM M IUTATEIbHBIMU
BemiecTBamu [2].
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Ta6x. 1. Hexkoropsre xapakrepHsle 0COGEHHOCTA MECTOOOUTAHUH SUKOPACTYIIIX

BHUOB 3CIIapueTa

Bup Bercora, ax ITynkT/perron mpo6ooT6opa Tumsr mous
Hajl yp. M.
2100-2300 Cenumckuii nepesan Topusie yepHO3EMBI
1950 Jlqamen/Cesan R
.. 2400 Terosut/Maprynu JlyroBo-
O. altissima 1390 Mam6/Cucuan YepHO3eMHbIe
1385 Tapau TopHbre KamTaHOBBIE
O. atropatana | 1640-1690 JxpBexx Topuble KamrraHoBbIe
2040-2090 Jlyamen/CeBan Topmsie YepHO3eMBI
O. bungei 1980 Capapan/Cucuan -4
1720 Arapaxaznzop-I'Humuk TopHble KalITaHOBBIE
740-810 Enoxapan/ Vimxepan Topusie Gyprle 1ecHsIe
O. cyri 1700 baranuc/Hoembepsan Topusie sepHOBO-
KapOOHATHbIE JIECHBIE
O. hajastana 1500-1640 JxpBexx Topuble KalrraHoBbIe
O. meschetica | 1390 Mam6/Cucuan T'opHBIe KalITaHOBBIE
1640 J>xpBex TopHbre KamTaHOBBIE
O. michauxii | 1380 Tapuu EE
1500 Capasan/Cucuan T'opubie yepHO3EMBI
1970 Tammp Topusie yepHO3EMBI
o .GX}/UD_ 2020 bnarogaproe/Tamup JlyroBo-
poides
JepHO3eMHBIe
O. petrea 1720 Arapakanzop-I'aummmxk TopHble KalITaHOBBIE
900 Teryt/Qunmxan Kopuunessie necusie
O. radiata 750 Bockenap/HoemGepsu EE
1740 Aruty/Crcuan Topusie yepHO3EMBI
1470 Jlepuanar/Banagsop T'opusle xamrranossie
O. takhtajanii | 1720 Arapaxazgzop-I'aummk TopHble KalITaHOBbBIE
O. trans- 2230 Teroput/Maprynu Topusie yepHO3EMBI
caucasica 1940 Jlyamen/Cepan -C--

B Tabn. 2 06061IeHEI pe3yIbTaThl ONpeieleHUi GHOMEeTPUYECKUX MOKa3aTesIell HcclIeayeMbIX
BUZIOB SCIAplLieTa, COOPaHHBIX IIO BBIIIeyKa3aHHOU MeToguKe. OTMeTHM, YTO BIlepBble aHAJIOTHYHbIE
uccaeoBaHUA Ha 9 Bu7ax scmapleTa ObLIM IpoBeZieHb! mpodeccopom MateBocsHoM [7], omHaKO, B
OTIMYMe OT HAIIUX OIBITOB, IIPOBEJEHHBIX Ha MeCTaX HX IIPOU3PACTAHMSA, yUEHBIH IIPOBOZLI
nsMepenus Ha EpeBanckom omsiTHOM y4acTtke CebCKOXO3AMCTBEHHOTO HHCTUTYTA. V3 mpuBeieHHBIX
IaHHBIX BUJHO, YTO UCCIeAyeMble PaCTEHUs CYIeCTBEHHO Pa3IN4anucCh IO BHICOTE, BAPbHUPOBABIIEH
B mpegenax 21-80 cm, mpu srom cambim HusKopocisiM (21 cm) 6sur Bup O. oxytropoides, a BbiCcO-
xopocnsimu — O. altissima, O. bungei, O. radiata, O. transcaucasica, O. mescheticau O. takhtajanii
(67-80 cm). CrarucTudyecKuil aHanIM3 SKCIIEPHMEHTAIBHOTO MaTepHaja IIOKasal, 4TO B IIpefesax
Ka)XJOr0 MCCIeAyeMOro BHUAa CTaHZapTHas ommbka He mpeBbimana 10% BenwuuHsI cpepHel
BBIOOPOYHOM, IIPH 5TOM MUHHMAaIbHbIE TToKasartenu moxydenst it O. bungel, O. transcaucasicau O.
altissima, a maxkcumansusie — O. michauxii u O. oxytropoides. KoadbuureHT Bapuamuy Tarxe
MeHscsa HesHauuTeabHo (1.3-2.0).
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Ta6u. 2. Buomerpuyeckue IIOKa3aTeIM HEKOTOPBIX BIOB poga Onobrychis Mill

Bricora, cm Buowmacca, r/pacr.
CootHoureHue
Bup, Juamnazon Jlnamnazon
cpeztee . cpenHee N suct/crebenp
KoJeGaHmit* KosebaHmit*

O. altissima 80+2.2 72105 20.5+2.7 10-31 0.7

1.5 3.1
28-50 4-10 2.2

O. atropatana 39+2.2 18 7.840.7 26
X 65-84 8-22 0.7

O. bunger 75+1.6 13 14.441.1 27
. 48-75 1-5.3 0.6

O. cyri 62+2.5 16 3.1+0.5 48
. 33-60 2-12 0.5

O. hajastana 4443.0 18 49+1.2 58
O. meschetica 68+2.9 35-80 16.8+2.9 829 0.5

1.8 3.5
. . 30-60 2-12 1.8

O.michauxii 41+3.4 20 48+1.2 61

. 15-30 0.3-3.4 -

O. oxytropoides 21+1.7 20 1.4+0.4 113
28-50 4.8-21 0.9

O. petrea 38+1.9 18 10.3+1.6 43
X 70-90 6.3-22 0.6

O.radiata 75+1.8 13 13.9+1.3 35
o 57-79 6.4-36 0.4

O. takhtajanii 67+2.2 14 16.8+3.1 5.7
O. transcaucasica 69+2.1 % 19.5+2.6 12’% 05

"B YHC/IHTEIE MHHHMAJIbHBIE H MAKCHMAIbHBIE ITOKA3aTETH, B 3HAMEHATEJIE — K 03¢¢HHH€H T BapHalJHH, T.€. OTHOIICHHE
MAaKCHMAa/IbHOI'O IIOKa3aTe€/L1 K MHHHMAa/IbHOMY.

W3 panHBIX Tab1. 2 TaxKe BUAHO, YTO, B OTIMYME OT BBICOTHI, HaJ3eMHas GHOMAacca y HCCIeZyeMbIX
BUZIOB KoJebarach B odeHp mupokux mpezpenax (1.4-20.5 r/pacrenve), ¢ MUHMMaJBHBIM IIOKa3aTeseM,
obuapyxxenusiM y O. oxytropoides (mouru Bcsa Guomacca y STOTO BHJA NPHUXOLUTCA HA JIUCThA) U
makcumanbubiM — O. altissima u O.transcaucasica (19,5-20,5 r/pacreHue), KOTOPBIM HECKOJIBKO YCTyIIalIu
Buast O. takhtajanii n O. meschetica (no 16,8 r/pact). Kak u oxumanocs, 65111 OTyIeHbI
BBICOKME IIOKasaTeau CTaHjapTHON omwnbku (mo 29%) u koadduumenrta Bapuanuu (o 11.3): mo oGomm
craTucTUdecKkuM mapamerpaMm orauyancs O. oxytropoides, a O. bungei, Ha060pOT, UMeJT MUHUMAIbHbIE
moxasareny. O4eBUIHO, 3TO OOBACHIETCA TeM, YTO B MPUPOAHBIX aCCOIMALMAX OCIApIETa BCTPEYAIOTCS
pacTeHus pa3HOTO Bo3pacTa (OZHOTO rofia, ABYX JIET U T.J.), KOTOPbIE CYIeCTBEHHO Pa3IMdaioTCs II0 Macce.

VI3BecTHO, 4TO JUCTHS U CTEOIX SCHAPLETa Pa3INYaOTCA [0 COLEPXKAHUIO MUTATENbHBIX BelecTs (8]
¥ KOPMOBOE 3HaueHKe OHMOMAacChl IJIABHBIM O0pas’oM OIpefesieTcss KOJIMIeCTBEHHBIM COOTHOLIEHHEM STHX
IBYX 4acTeil pacreHuii. 13 maHHbIX Tab1. 2 BHAHO, YTO HauMeHbIlee 3HaYEHNe COOTHOIIEHUS JIHUCT/CTe0ensb
6sut0 y O. takhtajanii (0.4), a Beicokoe — O. michauxii u O. atropatana (1.8 u 2.2), 4T0, 04€BUIHO, MOXKHO
OOGBACHUTh CIOCOGHOCTBIO STHX BUAOB COXPAHATH [0 Hadvaja IJIOFO00OPa3’oBaHMS HIDKHUE JIUCTbS, Pas-
BUBAIONIECS HEIOCPeACTBEHHO U3 y3na KyueHusd. COOTHOIIEHWE JIHCT/CTe0enb OCTaIbHBIX BHJOB Maso
oriuyanocs apyr ot gpyra (0.5-0.7).

Takum 06pa3oM, B pe3ysbrare 4-JI€THUX MTOJIEBBIX OKCIIEAUIIMOHHBIX HCCIeJOBAHNHN, IIPOBEJEHHBIX
B 6 Map3ax pecrmyOnauku, OBLIM  YTOYHEHBI  MECTOOOMTAaHMS U TOYHBIe KOOPAMHATHI
12 Bumos OUKODAcTyIlIero  oChmapiera Hu co3zaHa T'MC-kapTocxema  ux pac-
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IIPOCTpaHeHUA. BpIABIeH IIMPOKMI JHANa3oH paclpefiefleHUsA pacTeHHIl 10 BepTHUKAJIbHOM

IIOSICHOCTHU TOpHBIX TaHAmabToB (or 740 no 2400 M Haz yp.M.), CBUAETEIbCTBYIOWHEH 06 X BBICOKOM

aiaTallMOHHO# crmoco6HOocTH. IlokasaHo, 4TO B TOpHBIX JaHAmadprax ApMeHMH HAUOOJIBLIYIO
pactpocrpaHeHHOCTb uMetoT Bugsl — O. transcaucassica, O. altissima, O. radiata, O. michauxii, O. bungel,
KOTOpBIE YCIIENIHO IIPOM3PACTAIOT HA II0YBAX KOPUYHEBBIX JIECHBIX, TOPHBIX KAIITAHOBBIX X TOPHBIX
yepHO3eMax. BeIgBIeHO CyliecTBeHHOe pa3nuyue B GHOMETpUYECKUX IIOKA3aTe X JUKOPACTYLINX 3C-

IIapIIeTOB, OCOGEHHO 10 61OoMacce U COOTHOIIEHUIO JIUCT/CTe6eb.

O

10.
11.

12.
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Mining and smelting industry is developed in the area of the study. This economic sphere is one
of the main sources of soil pollution with heavy metals which are considered as dangerous pollutants
causing the desertification of soils. As a result of this study the appreciable qualitative changes in
contents of some heavy metals were revealed.

Soil pollution — heavy metals — mining industry — recultivation of soils — hydroseeding method

Munudbwuhpdwt nupwspnid qupqugus ki wpynibwpbpmpjub (Eptwdtbnwnipghuljut
intwwpynibwpbpuljub  goinkpp: Upynibwpbpmpiut wyju &ninkpp  hwinhuwind  Bu hnnbph
wiwyuwnwugdui ypngbhuhltt tywuinnn Juubquynp wnunnhsubphg' swip dknwnubpny, wnunundwih
hhdtwljut wnpniptphg dklp: Ukp §nnuhg junwpyws nunidiwuhpmpniiibpny hwjnbwpbpyk B
uh owipp swiip dkwnwnubph wupnibwlnipjub tjuinkih pubwljuljut thothnjunipnibbbp:

Znnkph wpunnunnid - Swip dkumunbkp — jEplupyn upkpnipin i -
hnnkpp pkinynpjugnid — hknnil ukpdtuguih kpnn

B paiioHe TpPOBOAMMBIX HaMHU MCCIefOBaHUI (T.ATapak) pasBUTHI TOPHOZOOHIBAIOMAA M
TOPHOMETa/LTYPrudecKast OTPACIH IPOMBINIIEHHOCTH. DT OTPACIHU ABIAIOTCS OZHUM M3 OCHOBHBIX
HCTOYHHMKOB 3arPA3HEHHA IIOYB THKEJBIMU MeTa/UlaMM — Haubosee OINACHBIMHU 3aTPASHUTENIAMH,
CIIOCOGCTBYIOIMMY IIPOLIECCY OIyCTBIHMBAaHMA 1O04YB. I[IpOBeZleHHBIMM HAMH HCCIEJOBAHUSIMU
BBIABJIEHbI 3aMeTHbIE KOIMYECTBEHHbIE H3MEHEHNA B COJEP)KaHUHU PAZA TAKeTIBIX METasLIoB.

3ary "PASHEHHE IIOYB — TA2KEJ/IbIE METa/IVIbI — I OPHO,ZloﬁbIBHIOH[M IIDOMBIIIIVIEHHOCTh — PEKY/IbTHBAI[HA
II09B — MeTOZ I'HApOoIIoceBa

Agarak town is situated in the south-east of Armenia. Mining and smelting industry is
developed in this area. This economic sphere is one of the main sources of soil pollution with
heavy metals (Pb, Cu, Ni, Cd, As, Mo, etc) which are considered as dangerous pollutants causing
the desertification of soils[4, 5, 7, 8, 9, 10].

Thelands of the studying area belong to the mountain forest brown soil type. In Armenia,
this soil typeis distributed at 500-1700 meters above sea level, and reaches up to 2400 metersin
arid southern dopes. The topology of mountains with forest brown soils is characterized by
various altitudes, such as mountains and dividing ridges, as well asfalings lowering to clefts and
tributaries[1, 3].
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Materials and methods. Experiments were carried out under field and laboratory conditions. Ten
the most risky regions and one non-polluted region, as a control, were selected for field studies the
sections were dug, and the samples were taken from the horizontal profile. The physicochemical
parameters of soil samples were determined under laboratory conditions [2, 6].

Results and Discussion. Eleven sections were sorted into types and subtypes according
to theresults of field study.

The main soil types in studying objects were the mountain forest brown soil type and
its 2 subtypes: (1) the brown carbonate soil of mountain forests, and (2) the brown typical soil
of mountain forests.

Section descriptions and total properties determined during the field study are
presented in tab. 1.

Tab. 1. Total characteristics of sampling areas

Sample | Soil type and . Surface

number subtype Basin gradient Microrelief Soil surface cover Erosion degree (0-4)
. herbage - 75%,
1 b““?”f‘ typicd | Karchevan 30° smooth naked soil - 20%, 2
of forest river Stones - 5%
; herbage - 40%,
2 | Prowntmica | Karchevan 25° smooth neked soil - 30%, 2
of forest river stones - 30%
- herbage - 40%,
3 bmva? tgcal Karchevan 30° small mounds | naked soil - 20%, 2
of for river stones - 40%
herbage - 70%,
brown typical Karchevan o shrubs - 15%,
4 of forest river 35 smooth naked soil - 10%, 2
stones - 5%
. herbage - 85%,
5 b““?”f‘ typicd | Karchevan 0 smooth shrubs - 12%, 0
of forest river stones - 3%
brown herbage - 50%,
6 carbonate of Karghevan 30° mounds naked soil - 10%, 2
forest river stones - 40%
brown
Karchevan o herbage - 50%,
7| cabonateot river 0 smooth neked soil - 50% 0
forest
brown herbage - 30%,
8 carbonate of Karf:hevan 10° small mounds | naked soil - 20%, 2
forest river stones - 50%
brown Araks herbage - 20%,
9 carbonate of ) 5° small mounds | naked soil - 25%, 3
forest river stones - 55%
brown Araks herbage - 30%,
10 carbonate of - 10° smooth naked soil - 45%, 2
forest river stones - 25%
brown herbage - 70%,
Control | carbonate of Ka;lchevan 0° smooth naked soil - 25%, 1
forest ver stones - 5%

According to tab. 1, the soil surface was 10-30% uncovered by plants, except the
section 5, which was fully covered, and the sections 7 and 10, which were nearly half covered.
The main vegetation was presented by herbage. Shrubs were observed only in the areas of
sections 4 and 5. The studied soils were medium and highly eroded, except the 5, 7 and
control sections, where erosion processes aimost didn’t occur related to the well-developed
vegetation and the smooth microrelief.

The type and subtype properties of the soil are presented in the paragraphs bellow.
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The first subtype was the brown carbonate soil of mountain forests (sections—6, 7, 8, 9,
10 and control). This subtype of soil was distributed 700-1000 meters above sea level, on the
gradients of 0-30 degrees, the microrelief was mainly smooth, and the erosion degree was 0-3.
This soil was mainly very rocky, and the carbonates were distributed from top to bottom. This
subtype of soil was not fertile and useful for agricultural purposes, except the 7 and control
samples.

The second subtype of the studied soil was the brown typical soil of mountain forests
(sections — 1, 2, 3, 4, 5). The brown typical soil of mountain forests occupied intermediate
place between the carbonate and limeless subtypes by their geographical position,
morphological and physicochemical characteristics. This type of soil, compared to the
carbonate type, had higher position above sea level, the gradient was 0-35 degrees, the
microrelief was smooth, and the erosion degree was 0-2. The soil of this subtype was not
fertile and useful for agricultural purposes, except the samples 4 and 5.

Data indicate that the soils of all areas were medium eroded, except the 5, 7 and control
samples (tab. 1). The erosion processes were conditioned by natural climatic conditions, high
slope gradients and high anthropogenic impact. Due to high anthropogenic pressure, related to
economic activities and soil pollution (especially with heavy metals), the growth of vegetation
and the formation of strong root system were partialy pressed, and the soil became more
vulnerable to erosion processes. General characteristic of studied soil is presented in tab. 2.

The best ratio of physical clay/physical sand was observed in soil samples 2, 4, 5, 7.
These soil samples, according to texture classification, were characterized as good soil. The
worst ratio of physical clay/physical sand was observed in soil samples 8, 9, 10, which were
characterized as moderate bad soil according to the texture classification. Much rockiness was
observed in soil samples 6, 8, 9. Comparatively well-developed root systems were observed in
4, 5 and control soil samples. The 2, 4, 5, 7 and control soil samples had favorable structura
properties. The pH of studying soil samples was slightly akaline and ranged from 7.43 to
7.75. The content of humus ranged from 1.73 to 4.52% in the upper A horizon. The highest
content of humus was observed in section 5 (4.52%), where the soil was not eroded and was
rich with vegetation. The lowest content of humus was observed in section 9, where
incompletely formed, sandy loam, highly eroded, slight capacity soil types were distributed.

The content (mg/kg) of some metals (including heavy metals) and non-metals in stu-
died soilsis presented in tab. 3. As the content of metals and nonmetals in soil is specific and
depends on the compound of rocks producing the soil, and the conditions of soil formation, for
the determination of pollution level the obtained results were compared with control sample
which was considered as a background. The study revealed significant changes in
concentrations of following heavy metals: Mn (samples 4, 6 and 7), Co (1, 4), Ni (4, 8,9), V
(2,4),Zn (6), Cr (8,9), As(2,3,6,7,9), Cu, Mo, Ag, Cd, Pb (almost al samples). Compared
to the control sample a significant difference (over 15 times) in the content of heavy metals
such as copper and molybdenum was observed which was due to the high content of copper
and molybdenum in ores. Soil samples 2, 3, 4, 6 and 9 were highly polluted, and the soil
sample 10 was non-polluted. It isimportant to mention that such pollution of soil with heavy
metals in studied area was conditioned by human activities, especially by mining and smelting
industrial activities.
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Tab. 2. General characteristics of studied soils

Mechanical
consistency Texture Stones Quantity Structure
Sample - " : Humus
Physical | Physical | Texture | classi- of roots pH >
number day eand fication content, %
<0.01, % [>0.01, %
sandy .
moderate basicaly granular weak
1 30 70 I((:)I:ryn bad 2.5 mm few 1-2 mm 7.53 2.87
silty granular mild
basically 1-2 mm - 20%,
2 40 60 l«(:)l:z] good 2.5 mm few 25 mm - 60%. 7.75 1.83
>5mm - 20%
sandy | moderate |2-5mm - 60%, granular weak
3 20 80 loam bad 520 mm - 40% very few 1-2 mm 7.68 214
silty ! granular mild
4 2 60 day | good bescaly | moderate | 1-2mm- 70%, | 7.59 312
loam 2-5mm - 30%
silty granular mild
basicaly 1-2 mm - 20%,
5 40 60 lg:r):] good 2.5 mm many 25 mm - 70%. 7.43 4.52
>5mm- 10%
sandy 2-5 mm - 35%,
6 25 75 clay mog;a‘e 520 mm - 40%. | few granular weak | 7.6 242
loam > 20 mm - 25%
silty . granular mild
7 40 60 clay good bz""fscrf:'r'g’ few 1-2mm- 60%, | 7.48 334
loam 2-5 mm - 40%
2-5mm - 30%,
8 15 g5 | SNV | MOdeTEe & o0 mm- a0t | veryfew | | WU 7.74 185
oam > 20 mm - 30% up to mm
2-5mm - 15%,
sandy | moderate , dusty
9 13 87 5-20 mm - 50%, | very few 7.75 1.73
loam bad 1050 mm - 35% upto lImm
2-5 mm - 50%,
10 10 g0 | SV | MOCEIES & o0 mm- 4086, | very few | I WK | 4 g 190
> 20 mm - 10%
silty . o granular mild
Control 30 70 clay | medium 525’0?:2] 73022 1-2mm-50% | 7.45 3.59
loam 2-5 mm - 50%

Tab. 3. The content (mg/kg) of some metals (including heavy metals) in studied soils

m‘gg v |cor| Fe | Mn|col|Ni |culzn| As| Mo| Po| cd
1 | 125 | 14 | 28415 | 543| 21 |13 |533 |49 | 06] 52| 1.1 | 003
2 | 163 | 06 | 36720 | 615| 1.6 |23 [1455|104 | 15| 132| 2.3 | 006
3 | 119 | 0.7 | 32420 | 323 1.3 [0.7 |1235] 71 | 10| 85| 39 | 004
4 14.1 3.8 | 37478 | 99.9| 21 (4.1 234 (11.7| 08| 12| 15 0.05
5 | 75 | 27 | 22997 | 700| 13 |22 |253| 7.7 | 04| 15| 1.7 | 0.03
6 | 112 | 20 | 30434 |1845 16 |17 |562]192] 16| 42] 64 | 022
7 | 89 | 13| 29743 |1130 1.4 |10 |81.2]108] 10] 62] 35 | 0.04
8 | 95 | 68| 25762 | 509| 1.6 |41 |354 |66 | 08| 12| 12 | 004
9 | 92 | 60| 25920 | 490] 1.4 |37 |39.7| 65| 09| 09| 14 | 0.05
10 | 82 | 28 | 2256.7 | 392 12 |17 |17.4| 44 | 07 | 06] 06 | 001
Control| 75 | 26 | 2250.4 | 56.4] 1.3 |20 | 95 | 80 | 0.6 | 05] 0.8 | 002

Taking into consideration al above-mentioned it is necessary to implement
recultivation activities in the areas around Agarak town as the source of eroded, heavy metal
polluted soils. The recultivation works are advisable to implement by the method of
hydroseeding which is considered as a subtype of biological recultivation. The main goal of
biological recultivation is the recovery of soil formation natura process, the sti-
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mulation of soil self-purification properties and biocenosis self-recovery process. A biological
recultivation resultsin formation of alandscape with satisfactory biodiversity on disturbed and
polluted areas.

It is also desirable to add some plant hormones and microorganisms to specific mixture
used during the implementation of hydroseeding method for the increasing of germination
ability of seeds, as well as for the shortening of disease incidence and the acceleration of the
growth of plants. In 2-3 hours after the sowing of hydroseeding mixture the mulch material
forms a specific cover on the soil which provides satisfactory humidity for the soil as well as
prevents the erosion of the soil and the movement of seeds by wind and water. After the
growing of plants, the mulch materia fibers are decomposed enriching the soil by organic
matters.

As the area of our studies was polluted especially with heavy metalsit is also desirable
to add to seed mixture used in hydroseeding method the seeds of plants which have ability to
remove selectively from the soil some heavy metals making the process of recultivation more
effective.

It is also suggested to use meliorants especidly the mixture of organic fertilizers
(manure, biohumus) and natural meliorants for utilization of heavy metas or at least for
reducing of their toxic impact on the environment. It is proved scientifically that it is possible
to improve the condition of soils polluted with heavy metals and to decrease the content of
mobile forms of these elements by joint use of natural meliorants and organic fertilizers.
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IMOJIYYEHHUE XOJIOAOYYBCTBUTEJIBHBIX 3AKBACOK ITPOBMOTHUKA
“HAPUHE”

I'.T. OTAHECAH, A.A. BAPCETAH, C.C. OTAHECAH,
A.B. MAPYTAH, IT. TPUTOPAH

HIII] “Apmbnorexrororus” HAH PA
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OpuuM 13 5deKTHBHBIX CIIOCOG0B MPOAJIEHH CPOKA XPaHEHMA KMCIOMOJIOYHBIX IPOLYKTOB SBJIAETCS
HCIIONIb30BAHME XOJIOZOYYBCTBUTENBHBIX 3aKBACOK. IIOKa3aHO, YTO Cpeju YCTOMYMBEIX K pHOAMIUIMHY
MyTaHTOB ITaMMa Lactobacillus acidophilus VUHMUWA-9602, ncmonp3yeMoro B KauecTBe 3aKBAaCKU JUETUIECKOTO
KuCIOMOJIOYHOrO npozykra ‘Hapure”, ¢ wacroroit 1,2 % ynaeTcs oTo6paTh XOJIOJOYYBCTBUTEIBHbIE
myTantsl (CSM), He pasMHOXaiomMecs IPH MUHMMAaJbHOW TeMIlepaType pocTa. MHOTrme u3 OTOGPaHHBIX
MyTaHTOB COXPAaHSIH XapaKTePHYIO /I POJUTEICKOTO IITAMMA CKOPOCTh (hepMEHTAIMU MOJIOKA, HAKOIIEHUI
6GUOMACCHI, & TAK)XKe THUTPYEMYIO KMCIOTHOCTH, BABKOCTH, BKYC M KOHCHCTEHIIMIO CKBAIIEHHOTO MpoAykTa. OnuH
u3 MmyTaHToB CSM-12 1O TEeXHOJIOTMYeCKMM H OPraHOJENTHYECKHMM XapaKTePHCTHKAM KHCIOMOJOYHOTO
IPOAYKTA aKe TIPEBOCXOLHUI POAUTEIBCKUI IITaMM.

3akBacka — (HHPHHE' 7 —pHngMHHHHHyCTUﬁ‘IHBBIE MYTaHTbI — X0/IOZ0YYBCTBHTE/IbHbIE 3@aKBACKH — HAKOIL/IEHHE
6HOMACCEI — CKOPOCTh CKBAIlTHBAHHA — THIpYyeMad KHCJIOTHOCTh

Guplwdpbpph yuwhywidwb dudljbnp Epljupugibnt wnujl) wpymbwdtn dhongukphg b gpuinuqquynih
dbpubiibph oqunugnpdnudp: 8nyg b wpdky, np ,Lwphtubkk nhtnhly Juptwdpbpph dkpub hwinhuwgnn Lacrobacillus
acidophilus FUUPU-9602 snwlh nhdwdujhghh hwtinby Juynit dntnwbnnibphg 1,2%-p sh puquuind wdh dhthuduyg
oipUwunhgwinud: Cnpus gpinwuqquymi (CSM) dnunwinnitiph qquiph dEdwdwutinipimp Juph $hpdiunwughugh
wpugnipjudp, Jhtuwquibgush  Ynunwldudp, hywhu twb  ppduyimpjudp, dwdmighlnipjudp, hwing
Yntuhuinbughwyny skt qhonud Sunnquijutt pwudht: ‘Upwghg L. acidophilus CSM-12 dbpwip wkjuinnghwluwt b
Juplwdptpph opquiunjtywnhly hwnjwthoutpnny inyuhuy gkpuquignid E sunqujut gwnwudhi:

Dpnppnunply uphudplpp -, Luphbll — nhpunlyghghl juynil Uninwinnbilp — gnunugquyne i Ukpuil —
GEhuwquibgyush niununid - dEpdwl wpugnipni i — whupyng ppyuyingemnti

The use of cold-sensitive starter cultures is an effective way to increase the shelf life of milk products. It has
been revealed that from rifampicin-resistant mutants of Lactobacillus acidophilus INMIA 9602, which serves as starter
for fermentation of probiotic dairy food “Narine”, 1.2 % aren’t propagate under minimal temperature. Numerous of rif'
cold sensitive CSM mutants retained properties of parental strain rate of milk fermentation, biomass accumulation, as
well as titratable acidity, viscosity, flavor and texture of fermented milk. One of the mutants CSM-12 possesses even
better technological and organoleptic characteristics.

The starter of dietary sure-milk product “ Narine” — rifampicin-resistant mutants — cold sensitive mutants — biomass
accumulation — milk fermentation — titratable acidity
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TIOJIYYEHME XOJIOAOYYBCTBUTEJIbHBIX 3AKBACOK ITPOBMOTUKA “HAPUHE”

Cpok XpaHeHUA MOJIOYHBIX IIPOLYKTOB BO MHOTOM OIIpe/ie/IAeTCA CIIOCOOHOCTHIO 3aKBACOTHBIX
KyJIBTYP IIPOSIBJIATH META00JINIECKY IO aKTUBHOCTD B IIEPHOJ, CTA0MIN3anUY (CO3PEBAHNUS) U XPAHEHUS
IpU HU3KMX TeMiepaTypax. [loBellleHHe YyBCTBUTEABHOCTH 3aKBACOYHBIX KYyJIBTYP K HH3KUM
TeMIIepaTypaM MOXXEeT CIIOCOGCTBOBATh COXPAHEHMIO KadyeCTBa KHCIOMOJIOYHBIX IIPOLYKTOB B Gosee
IJIMTeTBHOE BpeMs.

IlpenenbHble TeMIlepaTypsl pPOCTA MHKDOOPraHM3MOB B OCHOBHOM OIPeJENAIOTCA  Tep-
MOYYBCTBUTEJIBHOCTBIO OJHOTO MJIM HECKONbKMX OenkoB. IloBBINIEHNE XOJIO0ZOYYBCTBUTEIBHOCTH
OJHOBPEMEHHO HEeCKOJIbKUX GeJIKOB IIPH MOMOILIY MYTalluii OYeHb TPYZOEMKHUIA Ipolecc. B Takux cirydasx
UZYT IyTeM IOJIyYeHUA CTYNeHYaThIX MyTalluif, 4TO TpeGyeT MHOTO BpeMEeHU U MaTepUaIbHBIX 3aTpat. C
IPYTOM CTOPOHBI, MyTAaI[HOHHbIE M3MEeHEeHU TePMOUYBCTBUTEIHOCTH KIIOUEBHIX OEIKOB, YIaCTBYIOIINX B
TAKMX IJI0OAIBHBIX IIpolieccax KIeTKH Kakumu spisiorcs pepymaukanus JHK, tpanckpunuus PHK,
GrocHHTe3 GeIKOB WX [eleHue KIeTKH, MOTYT IIPUBECTH K TEePMOYYBCTBUTEIFHOMY (PEHOTHITYy KIETKH.
W3BecTHO Taxke, YTO MyTalluM KOMIIOHEHTOB Oenok cuHTesupyiomero anmapata (PHK momumepassi,
pubocom, amunauui T-PHK cunreras u t-PHK) Hepeznko 06y1aialoT II€HOTPOIIHBIM [LeICTBHEM,
BBIP@KAOIEMCSI B OZHOBPEMEHHOM M3MEHEHIH L[eJIOTO psifia CBoicTB (mpusHakoB) kietk [1, 2,5, 8,9, 10,
12, 17]. HauGosee BBIpaXeHHBIM ILIEHOTPONHBIM 3(deKToM 00671aJal0T MyTal[uH, IIPUBOJAIINE K PHU-
GbaMIUIVMH U/UIM CTPEIITOMUIIMH YCTOMYUBOCTH, 3aTparuBatoure Ouocunres PHK u 6enxos. Panee Hamu
GBLIO IIOKAa3aHO, UTO CpeNu YCTOHYMBBIX K PUPAMIMIUHY MyTaHTOB MOJOYHOKHCJIBIX OaKTepHil C
IOCTATOYHO BBICOKOH BEpPOATHOCTBIO MOXKHO OTOOpaTh IITaMMBI, OOJafaiolive IUIeHOTPOIIHBIM
(beHOTHUIIOM, IPOABJIAIOIUMCS B U3MEHEHHU MOPGOJIOTUY KOJIOHUH, yAeIbHOM CKOPOCTH POCTa, CKOPOCTU
CKBaIIMBaHUA MOJIOKA, TUTPYEMOM KHCIOTHOCTH U OPraHOJENTHYECKUX CBOMCTB CKBALIEHHOTO IIPOAYKTa [5,
6,7].

Ilensio HacrosAme# pabGOTHI ABIAETCI OTGOP XOJOZOYYBCTBUTENBHBIX MYTaHTOB y LITAMMA
Lactobacillus acidophilus MTHMWA-9602 c wucmonb3oBaHHEM MyTaluii, NPUAAOIUX YCTOMYHUBOCTE K
pubaMmuyHy.

Mareprar u Merogmka.  3aKBacKy KHCJIOMOJOYHOTO JueTHdeckoro mpogykra “Hapume” mrramm
Lactobacillus acidophilus UTHMIA-9602, nmetomuit ontumansayto (Top) 37-42°C, munumanbayio (Tmn) 21°C u
MakcuManbHyIO (Tmax) 48°C TemmepaTypsl pocTa, HONYyYMnIM U3 PecryGIuMKaHCKOTO LIeHTpa JeIOHMPOBaHMSA
mukpooprauuzmos (PLIIM), r. AGoBsaH, ApMeHus.

ITurarensusie cpenst LAPT, 6ynson, LAPTg arap [16] 1 o6e3xupeHHOe MOJIOKO.

CroHTaHHBIe, yCTOHUMBEIE K pUGAMIMIUHY MYTaHTBI, HOJydYaau BbiceBoM okoino 10° xmerox L.
acidophilus 9602 na LAPTg arap npu 100 Mxr/Mr pudaMmunmHa.

YyBCTBUTETBHOCTD KYJIBTYp K TeMIIEPAaType ONpeZesIaiu C IOMOILIBIO UTOIbYaTOro pertukaropa ¢ 50-io
rEesgamu, Kyga sammBanu mo 0,3 M (GHU3MOIOrMYecKoro pacTBOpa M C IIOMOIBIO CTEPIJIBHOM HIJIEI
MHOKYJIUPOBAIX KOJOHUU, YaIlIKU-PEIIMKU CTaBHJIM Ha PasHble TeMIIEpaTyphl M IIOCIe POCTa OTOMpanu He
BBIPOCIIME IIPY MEPMUCCHBHBIX TeMIlepaTypax MyTaHTHL. [l ompeje/eHUs HAaKOILIEHHs GHOMACCHI MyTaHTOB
HOYHBIe KyTbTypsl B cooTHomenuu 1/1000 mmOxymuposamu B LAPTg GymroHe, MHKYyOMpOBanM IIPH DPasHBIX
TeMIlepaTypax ¥ Ha ClefyWuil feHs onpenenrsin onrudeckue mwiotHocru (OII) Ha doroxomopumerpe KOK-
2MII npu miviHe BOIHBI 590 uM.

Jnst onpesieieHys CKOPOCTH CBEPTHIBAHMS MOJIOKA M3 HOYHBIX KysibTyp 10 0,2 MJI IlepeHOCHIIH B IIPOGUPKH,
coziepampe 1,8 MJI CTePHIBHOTO 0GE3)XKMPEHHOTO MOJIOKA, CTAaBIJIM B TepMOCTaT Ha 37°C M PerucTpHpOBaId BpeMs
oGpasoBaHus cryctkoB [4]. KuciorHocTs epMeHTHPOBAHHOrO MOJIOKA OIPefesld THUTPUMETPUYECKHM METOZOM,
BBIpaXKas B rpagycax Tepuepa (°T) [4, 15].

Bce oakcmepuMeHTsI mHpoBoguiad B 3-5 moBropHOCTsAX. CTaTHCTHYECKMIl aHANM3 IIONyYeHHBIX IaHHBIX
IPOBOAYMIM C MCIOns3oBaHMeM Tecta CThiOfieHTa, NIpuHHMMAs 3HadeHwe Kpurepus p<0,05 mocTaTOuHBIM IS
JOCTOBEPHOW Pa3HWIbI B pe3yIbTaTax.
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Pesyprarsr u obcyxxgenne. Ha ocHOBaHUM paHee NOTydYeHHBIX JAHHBIX IO OIpefiefeHHIO
MUHUMaIbHOI uHrHGupyiomeit xonuentpauuu (MHUK) pudamnununa, xotopas cocrasmsuia < 20
MKr/MI [5], oT6Op yCTOIYMBBIX K pubaMINIMHY MyTaHTOB poBoguiu Ha cpege LAPT,, comeprkameit
100 mxr/mn pudamnunuua BbiceBoM (3-5) x 10° knerok mramvma MMHMMA 9602. Yacrora
BCTpeYaeMOCTH YyCTOMuuBBIX K pubamnuiuny (Rif ?) xomonmit cocrasmana 108 Cpexu
mposeperHsix 500 Rif myrantoB npu Tmin (21°C) L. acidophilus THMHMA-9602 ynanocs oro6paTs
IIeCTh IITaMMOB, YTPATUBIINX CIIOCOOHOCTh PACTH IIPH MUHUMAIbHOM IEPMUCCHBHON TeMIIEpaType,
nassauubie CSM (cold sensitive mutant).

Pesynsrarsr onpegenenus MUK pudamnunyea ¥ pocTa NpU IpejebHBIX IePMUCCHBHBIX
TeMIlepaTypax y xonogouyBcrBuTensHsx CSM mytanToB B LAPTE 6ynboHe mpuBesieHs! B Tab. 1.

Ta6u. 1. YcroituuBocTs K pudaMnuuuHy 1 TeMeparypHsii mpodpuias CSM kyabTyp

IIrammer | MUK pudamnuuuna, | Y ensHas IIpenensHbIe 1 ONITUMAIBHbIE
MKT/MJI CKOPOCTh TeMIeparypsl pocta, °C
pocra, 1! Trin Topt Trex

9602 > 20 0.38+0.2 21 37-42 48
CSM12 > 1600 0.48+0.4 27 37-42 48
CSM131 > 1600 0.28+0.3 24 37-42 48
CSM231 > 1600 0.31+0.3 30 37-42 48
CSM332 > 1600 0.25+0.4 24 37-42 45
CSM373 > 800 0.38+0.2 24 37-42 45
CSM413 > 800 0.43+0. 25 30 37-45 48

Kaxk Bupso u3 Tabm. 1, mo ycroiiumBocTH K pHGAMIMIUHY MYTaHTBI IIPEBOCXOZAT PO-
putensckuii mramm ot 40 zo 80 pas. Tax, y wersipex mytanToB MUK pudbamnumnysa 6s11a Berure 1600
MKI/MJI, a y ocraBmuxca AByX — Bbime 800 Mkr/mu. B mpucyTcTBMM yKasaHHBIX KOHIIEHTPAI[Uil
aHTHOMOTMKA MYTAaHTHl COXPAaHIM CIIOCOOHOCTH K CBePTHIBAHMIO MOioKa.  Onpegenenue
MHUHUMAJIbHOI TeMIlepaTypsl  pocTa BBIABMJIO, YTO 3a c4eT rif © MyTanuili  MUHHMAaJIbHbIE
TemIeparypsl pocta y GSM MyTaHTOB moBBICHIHCH OT 3 10 9 rpamycos. IIpu sTom omrmmanpHas
TeMIIepaTypa pocTa y MyTaHTOB He M3MEHWIACh, OCTAaBasACh B npegenax 37-42°C. Bimsuue rif * myraryii
OTPa3sWJIOCh TAKKe HA yebHOU cKopocTu pocra (M). Haussicimeil yzensHO# CKOpPOCTBIO pocTa 06Iagan
mytanT CSM-12, a Haumensimeit CSM-332, ocrajbHbIe CYIIECTBEHHO He OTJIMYAINCh OT POAUTEIBCKOTO
mramma. Y aByx myTtaHToB, CSM-332 1 CSM-373 Tumax cHEI3MITACH 10 45°C.

B cBa3u ¢ TeM, YTO OCHOBHBIM IIOKa3aTeseM KadecTBAa IIPOGUOTHYECKOTO IIPOJYKTA ABIAETCA
KOJINYECTBO XKM3HECIIOCOOHBIX MUKpoOpranu3MoB [14], y CSM myranTOB G512 M3y4eHa CIIOCOGHOCTD
K HaKOILJIEHUIO GMOMACCHI IIPH yKa3aHHBIX B Tabl. 1 KpUTHYECKUX AJI1 KOKZOTO TeMIIepaTypax pocTa.
Haxonnenune 6nomaccst CSM MyTaHTOB OIpe/ie iy II0 ONTHYECKOH IIJIOTHOCTH, Ioce 18 1 pocra B
LAPT Gynp0He py ONTHUMAIBHOM U CyGIKCTPEMaIbHBIX TeMIepaTypax (puc.1).

Kax Buzno u3 puc. 1, npu Topr Haubosbiee HaKOIJIEHWE GMOMACCH HAabIIOZAETCSA Y MyTaHTOB
CSM 12 u CSM 413, ocTanbHble MYTaHTHI II0 STOMY IIPU3HAKY MaJO OTJIMYAINCh OT POJUTEIBCKOTO
IITaMMa. DTH [Ba MYTaHTa, II0 CPAaBHEHWIO C OCTAJIBHBIMM, IIpU TeMieparypax 37—42°C B cpexe
LAPT,, oGnagmamu O6osee BBICOKOH Y[eNbHOH CKOpOCTBIO pocTa. IIpu cyGoKcTpeMasbHBIX
TeMIlepaTypax ypOBeHb HaKOIUIeHWs Ouomaccel MyTtaHTtoB (kpome CSM 12 u CSM 413)
He3HAYUTEeIbHO OTJIMYAJICA OT POSHUTEIBCKOTO IITAMMA.
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9602

IramMmbt

CSM12 CSMI31 CSM231 CSM332 CSM373 CSM413

Puc. 1. Hakomnenue 6uomaccst B cpese LAPTg npu MuHUMAaIBHBIX (CBET/IbIE CTOIOLBI), OIITUMAIBHBIX (TEMHBIE

CTONOIIBI) M MaKCHMAIBHBIX (Cephle CTOJIOIIBI) TEMIIepaTypax.

HOKa33HO, 9TO B IIpoIiecce (bepMeHTaILI/IH MOJIOKAa TeéMIlepaTypa ABIAETCA OJHHM M3 OCHOBHBIX

q)aI(TOpOB, BIUAIOIMUX Ha CKOPOCTH CBEPTHIBAHUA, TEKCTYPY W OPTaHOJJENTHYECKHE Ka4€CTBa KOHEYHOIO

KHCIOMOJIOYHOro mpoaykra [3, 13]. B cBasu c oTum OblIa M3ydeHa TeMIlepaTypHas 3aBUCHMOCTB

q)epMeHTalLI/II/I MOJIOKa MYTaHTHBIMHU KYJIbTypPdMH. (DEPMEHTHI_LI/II/I IIPOBOAUJIMCE B NHAIId30HE TEMIIEPATYP

ot 21°C gmo 48°C.

Kax BusHO 13 Tab. 2, Bce MyTaHTHl B M3yYEHHOM [HMAalla30HE TEMIIEPATyp C PasHON CKOPOCTHIO

CBEPTHIBAJI MOJIOKO. HPI/I 9TOM CBEPTBIBAHHE MOJIOKA IIpM IIpE€AEJbHBIX TeMIIepaTypaX IIPpOTEKaJIo

3HAYMTEILHO MeJJIeHHee, YeM IIPY ONTUMaIbHOM (Tabir. 2).

Ta6u. 2. Cxopocts cBeprhiBanus Mosoka CSM MyTaHTaMy IpY Pas/IYHBIX TEMIIEPATypax

Ilrammsr TemnepatypHsIit Tpoduas hepMeHTaIN MOJIOKa, °C
21 | 24 27 30 37 42 45 48
9602 + + ++ ++ ++ ++ ++ ++
CSM12 - - - ++ - - +++ ++
CSM131 - + ++ ++ -+ +++ +++ +++
CSM231 - - - ++ - - +++ ++
CSM332 - ++ ++ ++ -+ +++ ++ -
CSM373 - - - ++ - ++ ++ -
CSM413 - - - ++ - - +++ ++

- He CKBAIIMBAEeT; + CKBAIIMBaeT 3a 24 yaca; ++ CKBalIuBaer 3a 12 4acos;

+++ CKBamKBaer 3a 6-8 YacoB; ++++ CKBallKBaeT 3a <6 4acos.

Bruin H3Yy49€HBI TEeXHOJIOTUYECKUH HpO(bI/I]II) MYTAaHTHBIX KYJBTYp M OPTaHOJIENITHYECKHE CBOMCTBa

(dbepMeHTHPOBaHHBIX MU KHCIOMOJOYHBIX IIPOSYKTOB IIPX ONTUMAIBHON TeMmepatype (Tabi.3).

Ta6x. 3. Cxopocts ckBaurmBanus Moaoka CSM 3akBackaMu ¥ Ka4eCTBO

KHCJIOMOJIOYHBIX IIPOAYKTOB

MyTanT Cxopocts Turpyemas | Baskocrs, Bxyc Koncucrenuus
CBepPTHIBAHUA KHCJIOTHOCTB, mlla-c
MOJIOKa, Jac °T
9602 5.25+0.4 80+12 146 KMCIIBII TATYYas
CSM12 4.25+0.25 70+18 181 cmaBoKuCHbIi | cmabo TATydas
CSM131 6.75+0.4 85+10 111 HeBBIPaKeHHBIH TATyYas
CSM231 5.5+0.5 82+13 128 KMCIIBII TATYYasg
CSM332 7.75+0.25 95+8 108 HeBBIPOKEHHBIH TATyYas
CSM373 5.5+0.25 80+21 139 KMCIIBII TATy9as
CSM413 5.0+0.3 75+17 176 C1aGOKHCITBIN c1abo TATydas

47



T.I. OTAHECAH, A.A. BAPCET'SIH, C.C. OTAHECAH, A.B. MAPYTSH, I.T. TPUTOPAH

B psapme ciydaeB MyTauuu, OIpefesfiolue YCTOWYHMBOCTh K PUGAMIIHMINHY, OKa3bIBaIU
IIOJIOXKUTEIbHOE BIUAHME Ha CKOPOCTh (pepMeHTanuu Mojoka. Tak, myrant CSM12 Ha 1 u 6sicTpee
CKBAIIMBAJI MOJIOKO, YeM KOHTPOJIbHAS KYJIBbTYpa, & TUTPyeMast
KHCIOTHOCTh Oblia Hike Ha 14°T. Drtu mokasaTenu GBUIM TaKKe HECKOJIBKO BhINIE Y MyTaHTa
CSM413. Myrautst GSM231 u CSM373 BenyT cebst moduTH TaKKe Kak MCXOAHBIA mramm. OcTaabHbIe
myTarTsl (CSM131 u CSM413) umenu 6oee HU3KKME CKOPOCTH CKBAlIMBAHIS MOJIOKA U TUTPYEMYIO
KHCJIOTHOCTH CKBALIEHHOTO IPOAYKTA.

Takum o6pasom, yanock moKasars, 4To cpesu Rif * myTanTOB € wacroroit okono 1,2% MOXHO
0TOGpaTh XOJOAOYYBCTBUTEIbHBIE 3aKBACKU, HE YCTYIAIOIe POAUTENBCKOMY IITAMMY IO CKOPOCTU
pocTta, depMeHTAUMH MOJOKA M KauyeCTBY (epMEeHTHPOBAHHOTO KHCIOMOJIOYHOTO IIPOAYKTA.
O6Hapy»XeHHbIe OTKJIOHEHHUS B JIYYIIYIO MIX XyZAIIYIO CTOPOHY MOXHO OOBSCHUTH IIEHOTPOIIHBIM
nposiBiienveM rif © myranuii [4,5,6]. Opue u3 myrantoB, CSM12 mo BceM TeXHOJIOTHYECKHM U
OPraHOJIENITUIECKUM XaPAaKTEPUCTHKAM IIPEBOCXOAYLI POLHUTEIBCKIIH IITAMM.
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Quunuply  Eu winpuwhdwbughtt dhphn qgiinh gpwhwjup  wjuquith  Gulpull b Swbdnun  glnbph
Shunuubljuntughtt hwdwligmpjut nuundbwuhpmpgnitttp: Qundtwuppdly B wubjunbwht ophunintbkph
nbkuwluyht Juqup, npdt) tputg pubtuului b npuljuljut gniguhpubph nmwpkljub b ukgniuyghtt phtudhluib:

Zuyintupbplly E uppubilpinnbiughts oppuimnikph 106 inkuwly, npniighg 72-p knky ki phunnnuwghty, 19-p° Juatig, 13 -
1 Juyunwlwbuws b 2-p’ ghntulubws: Mupgly b np glnbpnud iwunpy wwphiibph hwdbdwn ghodby B $hunugpuiy-
unbughtt hwdwlkgnpjut  jEluwpuqiuquimput  wdbjugmd, wpdwiwgpdl] o dnn 15 wbuwlubp, npnup
huyntwpbpgus skt k) bwjunprn mwphubphi:

Spunypublnnh - jEhuwpuquuquingpinil — wpumnywénypul gnigulihy

ITpoBozuiicek uccaefoBaHUS (UTOIUIAHKTOHHOTO COO0IecTBa BOZOCGOpHOTO Gacceiina (pex IlamGak u
Taupsyr) TpaHcrpanuunoit pexu /[leGen. OmpezneneHsl BUIOBOHM COCTaB, KOJIMYECTBEHHBIE ¥ KadeCTBEHHEBIE
MOKa3aTeIy, TOJ0Bask M Ce30HHASA JUHAMUKA puromaaHkToHa. Berasiaeno 106 BUIOB IIAHKTOHHBIX BOZOPOCIEH,
13 HUX: 72 BUJA — JUaTOMOBBIe, 19 — 3esensle, 13 — cunesenensle, 2 — xenToseneHsle. Habmomanocs yBerudenye
6ropasHooOpasus GUTOIIAHKTOHHOIO COOOIEeCcTBa, OTMEYEHO OKOJIO 15 BHUIOB BOZOpoOCieil, KOTOpse He BCTpe-
YaJIKACh B IUIAHKTOHE PEK B NPeJbIAyIIHe TObI.

DuTOIIaHKTOH — 6H0p33H006p33HE — HHAHKATOPBI 3aIPASHEHHA

The phytoplankton community at the cross-border Pambak and Tandzut rivers belonging to the Debed river
catchment basin has been studied.

The plankton algae species composition was identified and the characteristics of their quantitative and
qualitative indices annual and seasonal dynamics were given.

The 106 species of plankton algae were found, 72 of them were diatoms, 19 — green, 13 — blue-green and 2 —
yellow-green species. The increase in biodiversity in phytoplankton community was shown in comparison to the
previous years; there are about 15 species that were not observed in previous years.

Phytoplankton — biodiversity — pollution indicator

Zuyuunwith wpulp UkS hnup mubkgnn qbunp winpuwhdwbughtt dpbntt £, npp puthnud E
Uniph Juuly vpwd ghwnp: Shnughtt wjuquubpp tbpiuynudu hujuyuljut wippnungkt wgngnipju G
Eupwnpyynul, glin ku ukpputhwignd jEugunuhtt b mtnbuwljub puthntutp, gniqunbnbuuut b wp-
ynibwpbpuljutt hnupweptp: Uju widkip wqnmud £ opughtt hwidwiljuipgbph Eyninghwljut Jh&wyh 4puw, hghn
wpdwquipmy Eu hhppophntntbtpp: Sknp E mubkind wbuwlughtt undjgbuhw, fupmly wjugonud k
YEuuwpuquiuquimpniup, huynidmd Eu BJupndhljunnp nbuwlubpp:
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Shuinyjuljuinth wpunwnpuipp, puwtwljulut gniguhpubpp, jEtuwpuquuquiinipniup  npnond
Eu  opughtt  Eynhwdwlwpgh wnununjuwémpmiip b yuydwtwynpmid  vwthnwpulwt  Jhdulp:
Shunujuiljinnuh mbuwljuyhtt juquh, bpw ukqpiught b nupkjuwt ghtudhjugh nunidiwuhpnipniin
hwinhuwind |k dultpinypuyhti optph npuijh guwhwndw juplnpugny pununphsttnhg dkyp [7]:

Zupyh wntbny wyy hwhquuwbpp, dbp Yoquhg 2010p. junupty & Hphinh opuwhudwp wjuquith
Qulpwly U Swbdmwn ghnbph  $hunuuiuntughtt  hwdwlbgmput  numdbwuhpnipnibitp,  tpu
nbkuwljuyht juquh hudbdunulub JEpnusmpni:

Ump b dbkpnyp: Shunyuilnniught hwdwlignipjut nuunuidbwuhpmpnibtpp junwpdl) B 2010pp.
hnituqup-nEjunbdptp wlhutubph puipwgpnid @udpwly b Swudnin qginkphg Yyipgqus opkph tdntputipnid:

Shunnyubuniughtt hwdwlbgnipjut Unthnnphiquyhtt nuunidtwuhpoipnibiiph hwdwp phnpdlp B
htwnlyw phunwybwnkpp.

1. @t Quwlpwly, Uhts Ywhwdnp (wudwynh wpnungpudwuh hwpuwlhg wwpwsp), 2. @k dudpul,
Juwbwdnph weweht Juunipy, 3.¢kwn Qudpwl, vhiuy Swudnin ghnht juwnbgkp, 4.%tn Swhdnin, dhiy Qudpul
qtnht puntbyp, 5. Gudpul b Swhdnn ghnbph vhwjpwntnudhg htinn, Ywiwdnphg ubppl:

Onpdwbuniptiph twjpbwlwi b hbnnwqu jupnpunnp Yywlnidubpp juwnwpydby o opujiuwpuinipju ke
pupnitws Ubkpnnubph hwdwdwgh [1,6]: Munudbwuppdl) B hunyutjunbughtt hwdwlignipyut npujuljut b
puwbwluljut Juqup: Qphunintiph wbkuwluyhtt juquh npnonudp Juwwpylp £ wkuwlh  hpkutnhdhjugdun
hundpinhwimip Swwymyd gnws npnphsubph b ninkgnygubph oqunipjundp [10,11,12,14,]:

Upympikp b phlnuplni/: Gudpuljp Mepinh wdbiwbplup quuyb b (Gphupnipmoiop 84 Yu), opw-
hujup wjuquip qpuntgunid k 1370 u? dwljkpbu: Swidniun ginp Gudpulh we Junuljn b Gpljupmpniup
23 Yd t, ophwjup wjuquiip® 148 u? [4]):

Quudpull b Swbdnun  ghnbph  Phunyuitlunth  mumdbwuhpmpnibiiph wpynoopnod
huyntwpbpyl) b yuwuljunbughtt gppdminubph 4 fjunudp’ phwnndughy,  jubwy, juyuwlubwg b
nbnwlubiuy:

Ujgngkingnud, pugupnmipjudp wdpwtt  wdhubph, puwtujuybtu b npujuybu ghpuljuyly Bu
nhwuwnndughtt  gppunintbpp, npp pinpny  E {kinbughtt  wpwquhnu ghlwnbpht [5, 9]: Cunn npujulju
gniguihoubph umpnnuptiwtin junudp Bu hwimhuwgl] juwbwy  ophdmntbtpp, hul pun  pwbwluljub
gnigutthoubiph® Juupnuwljutustbpp:

2010 p. huynbwpbpdty E wjuwbluniughtt gppdmnubph 106 wibkuwl, npnughg 72-p  tnk Eu
nhunnuuyghly, 19-p' Jubiwy, 13 - p° juypunuljubws b 2 ghntwljutiwg jadph oppuninubph tbpluyugmghsubp
(wr).1):

2009 p. hudbdwwn 2010 p. dhunnyyubjuniughtt hwdwlbgnipniind mbknh £ niilgh] nkuuught
Guquh thothnpmpmot,  unfly Eooupgublunbughtt - gphdmpubkph  jhtuwpuquuquiimpu - wa:
Shunupuilpinnunid  wpdwbwgpdly Eu 15 tnp wbuwlubp® bEpbipp juyuuljubag, 11-p' Jubws, 1-
nhnuwlutwy ophunintitiph judpnud: Skuwljuyht juqup wal] b twb 2005p. hwdbdwwn, Epp phunndughn
onhuninubph junudpp tbpuyugus b tnty 32, (uydd 72), hull juwwnwluiwsibpp 8 mbuwljubpny, (uydd
13): Gwilnus ophuninlitiph adpnud 2010p. hugntwpkpby k19, huly 2005p. 25 wkuwl, npnighg Uhuygh 8 nkuwly
Eu hwinhwl) wuuunuh Yuqunmd 2010p-htt' Ankistrodesmus  falcutus, Closterium protum, Botriococcus
braunii, Scenedesmus quadrucauda, Scenedesmus armatus, Tetraudron muticum, Dictiosphaerium pulchellum,
Coelastrum microporum [2], (wr).1):

2009 p. nfujutph hudbdunn 2010p. nhwnndughtt  gppumnutph  pywpwbwlp ujuqby E huy
Jhuwwquuqyubdp wdly [3]: PJuwpwiwlh b jEluwquibqush wnuybjugny gniguithoubp qputigyly u
hmuJupht, 2 ghnuftnnud, juqdting hwduyuunuupuwbwpwn 1.308 hwg. pe./1’ pun pyupwiwh b 10.7
¢/ pun JEuwquiqqush: thwnndughtt  ophuninutiph fadpnud ghpuljuyty Bu Navicula gracilis, Navicula
distans, Navicula rhynchocephala, Cymbella prostrata, Cymbella lanceolata, Pinnularia microstauron, Fragilaria
capucina ptuphy wkuwlubpp [8,13], puy npnmd  phwwnnduyhibph gnuhtwbn juqund  qipulpnly B
Navicula gtnh funonpuipohe ubpjuyugnighsubtipp, Yuqubing ghpulju juqdh dnn 50% -p, npnd b
pugunpynid £ phuinndught ophumintutph Uks YEuuuquiqyusp 2009 p. hudbdwn:
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Un.1. Qunipul) b Smbidnin glnbiph dhinnujjutiljinniiughtt ophumnitiph
nbkuwljuhtt juqup 2009-2010pp.

Cyanophyta Uwuypnpujintpjui 2009 2010
wuwnh&wbp
1. Aphanothece clathrata W. et. G. S.West +bms + +
2. Microcystis aeruginosa Kutz. +bms + +
3. Aphanizomenon flos-aquae (L.) Ralf +bms + +
4. Phormidium papyraceum (Ag.) G. o/bms + +
5. Phormidium retzii Gom. - +
6. Phormidium autumnale Gom. - +
7. Phormidium foveolarum Gom. - +
8. Oscillatoria limosa Ag. F. limosa a/bms + +
9. Oscillatoria limnetica Lemm. o/bms + +
10. | Oscillatoria irrigua Gom. - +
11. | Spirulina platensis + +
12. | Spirulina subsalsa Oerst. + +
13. Merismopedia tenuissima Lemm. + b/ams + +
Bacilariophyta 2009 2010
1. Navicula hungarica Grun. bms + +
2. Navicula pupula Kiitz. var. pupula + bms +
3. Navicula gracilis Ehr. + os/bms +
4. Navicula rhynchocephala Kiitz. var. rhynchocephala ams +
5. Navicula cryptocephala Kiitz. var. cryptocephala ams +
6. | Navicula distans W. Sm. +
7. Navicula directa W. Sm. +
8. Navicula tuscula Ehr. Grun. var. tuscula +
9. Navicula radiosa Kiitz. var. tenella xs/0s +
10. | Navicula atomus (Nag.) Grun. +
11. | Navicula dicephala var. elginensis (Greg.) Grun os +

12. | Navicula lanceolata (Ag.) Kutz. var. lanceolata

13. | Navicula placentula Ehr. Grun. var placentula

14 | Fragilaria construens Ehr.) Grun. var. construens bms
15. | Fragilaria capucina Desm. var. capucina o/bms
16. | Fragilaria crotonensis Kitt. + o/bms
17. | Melosira varians Ag. + bms

18. | Melosira moniliformis

19. | Denticula elegans Kutz.

20. | Meridion circulare var. constrictum (Ralfs) V.H. +o0s
21. | Diatoma vulgare Bory var. vulgare + bms
22. | Diatoma hiemale var. mesodon (Ehr.) Grun. Xs
23. | Ceratoneis arcus (Ehr.) Kiitz. var. arcus +x/0s
24. | Synedra acus Kutz. var. acus bms
25. | Synedra ulna var. danica (Kiitz.) Grun os
26. | Synedra tabulata Ag. Kutz.

27. | Achnanthes minutissima Kiitz. var. cryptocephala Grun + os/bms
28. | Achnanthes taeniata Grun.

29. | Cocconeis placentula Ehr. var. Placentula +os/bms
30. | Stauroneis anceps Ehr. var. anceps bms
31. | Rhoicosphenia curvata Kiitz.) Grun. var. curvata +bms
32. | Pinnularia viridis var. sudetica (Hilse) Hust xs/0s

33. | Pinnularia leptosoma Grun.

34. | Pinnularia fasciata (Lagerst) Hust.

35. | Pinnularia subcaptita Greg. var. hilseana (Janisch.) O.Mwll xs/0s
36. | Pinnularia major (Kutz.) CL. bms
37. | Pinnularia microstauron (Ehr.) CI. var. microstauron x/0s
38. | Pinnularia oblonga Kutz.

39. | Amphora ovalis pediculus Kiitz. bms
40. | Amphora veneta Kutz. var. veneta bms
41. | Cymbella affinis Kutz bms
42. | Cymbella cistula (Hemp.) Grun. var. cistula bms
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43. | Cymbella helvetica Kutz. var. helvetica XS
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44. | Cymbella tumida (Berb) V. H.

45. | Cymbella ventricosa Kutz, var. ventricosa os/bms
46. | Cymbella lanceolata (Ehr.) V.H. var. lanceolata bms
47. | Cymbella prostrata Brec. CL. + bms
48. | Gyrosigma (Kutz.) Rabenh. var. acuminatum. bms
49. | Gomphonema olivaceum (Lyngb.) Kiitz. var. olivaceum bms
50. | Gomphonema quadropuncatum (Oestr.) Wisl.

51. | Gomphonema angustatum Kutz. Rabh. os/bms
52. | Nitzschia linearis W. Sm. var. linearis os/bms

53. | Nitzschia angustata
54. | Nitzschia microcephala Grun.
55. | Nitzschia subtilis Kutz. Grun.

T
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56. | Nitzschia hungarica Grun. var. hungarica ams +
57. | Nitzschia palea (Kutz.) W. Sm. ams +
58. | Nitzschia kuetzingiana Hilse +
59. | Nitzschia microcephala Grun. bms +
60. | Nitzschia sigmoldea (Ehr.) W. Sm. var. sigmoidea bms +
61. | Hantzschia amphyoxis (Ehr.) Grun. var amphyoxis ams +
62. | Epithemia sorex Kutz. var sorex bms +
63. | Surirella ovata Kutz. var. ovata +bms +
64. | Surirella robusta Ehr. var. splendida Ehr. bms +
65. | Surirella angustata Kutz. +
66. | Asterionella formosa Hass. var. f. +o/bms +
67. | Cymatopleura solea (Breb.) W. Sm. var. solea b/ams +
68. | Cymatopleura elliptica (Breb.) W. Sm. var. eliptica bms +
69. | Cyclotella comta Ehr. Kutz. var. comta. os +
70. | Cyclotella kutzingiana Thw. var. kutzingiana + bms +
71. | Stephanodiscus hantzschii Grun. +ams +
72. | Tabelaria flocculosa (Roth) Kutz. 0s/Xs +
73. | Tabelaria fenestrata (Lungb.) Kutz. os/bms +
74. | Didymoshenia geminata (Lyngb.) M. Schmidt +
Clorophyta 2009 2010

1 Ankistrodesmus falcatus (Corda) Ralfs. var. falcatus b/ams +
2 Closterium acutum (Lyngb.) Breb. var. acutum b/ams +
4. Closterium kutz.
S. Closterium venius
6
7
8
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Closterium protum +
Botriococcus braunii Kutz. + os/bms +
. Ulotrix subtilissima Rabenh.. o/ams +
9. Scenedesmus quadrucauda (Trup.) (Breb) + bms -
10. | Scenedesmus armatus -
11. | Scenedesmus falcatus Chodat bms -
12. | Tetraedron muticum bms/ams -
13. | Staurastrum muticum gracile Ralfs. var. gracile os/bms -
14. | Staurastrum manfelditil Delponte -
15. | Dictiosphaerium var. pulchellum bms +
16. | Cruciginia fenestrata (Schmidle) -
17. | Coelastrum microporum Nag. bms -
18. | Oocystis lacustris Chodat bms/os +
19 | Treubaria triappendicula +
Xantophyta
1. Tribonema vulgare Pasch. X-08 + +
2. Tribonema monchloron - +

ams wdw-ukgnuuuypnp, bms-phinw-Ukqnuuypnp, os-ojhgnuwuypnp, xs-pukinuwuypnp

Yhwunnduwghtt gppdminubph wjuqugnytt puwpwiwl b jEuwquigqjus® 34.0 hwq pe/|’ pun
pYwpwiulh b 0.2¢/3" pun Jhtuwquiqush, qpuiigdl; £ N 4 phnwlbnnd,  dwpn wduhb, ghnh
Jupupdwb opowtind, tpp  ghwnp quetnud E wdkh opunun b wpuquhnu: Yuynwlubwy ophuninibkph
udpnid nbnh b mukgl] pmmuhtwtn juquh thonthnpunienii: 2009 p. pouhttwtunnn  Oscillatoria imnetica b
Oscillatoria imosa whkuwljubpp thnhwphudty Gu Oscillatoria irrigua, Phormidium retzii, Phormidium autumnale
unpuhlj mkuwlubpny [3], npnup ywuunnund hwjnit) B 2010p.:

uuyunwlwbws ¢phUmnubph pwbwlwljwlt wpwybjmgnyt gniguuhpubpp® 1.522
hwq. pe/i° pun  pYywpwiwlh, 42¢A b  pun Yhluwqubqush, qpubggl; Eu N5
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nhinwljbiinmd (dutdnnphg ubppl), hmhuht, tpp obpUwunh&wbught yuydwiikpp tnkp o oupinhdug b
pupdp £ obnhp twl opquiwluwt Wwmpbph Ynughtnpughwt (hwdwduytt opowlju dhowduyph  Jpu
ubpgnpénipjutt  Unthinnphugh  Ykuwnpnuh  wdjuyibph): Quupuuuwbws ophuminubtph  Wwqugnyi
puliwluljut wpdbpubpp' 1.0 hwq. po./;" pun pyupwtiulh b 0.003 g/AB* pun Yhuwquingqqush, gpuiigyt) L
N 1 phunwlbinmd, dwpunhb’ ghinh Jupumint spgwbm:

2010 p. wbknh E mubkgh twb Jwbwy ephumnubtph wbuwlughtt juquh thnthnjnipmoi: Gknh
yubinnimy waky Ejwtwy ophumnubph JEuwpuququinipniap, judpnud wdbyugly Bu Closterium kutz.,
Cl protum, CI venius, Scenedecmus quadricauda, Sc. Armatus, Sc. falcutus, Tetraudron muticum, Staurastrum
muticum, St. manfelditil, Crucigenia fenestrata, Coelastrum microporum nkuwljubipp [wn.1]:

2009p. hudtdwn nhnyl b twb ubwy gnpumnubph pjupwblh b jEiuwquigqush wd [3]:
BJupwbuljp wmwwnwigl £ 2400-183 hwgq. pe/|, hul] YEhuwquiqqusp® 0.1-0.7 ¢/l uwhdwbbbpnud:
Unwykjugny pwtwlp gpuigyty £ ognuinnuht, N 4 phunuljbnnud, b wuydwtunpgws k tnty Coelastrum
microporum W Ankistrodesmus falcutus wbkuwiljubiph quipqugudwdp, hulj tuqugny pubwlynipniip gpuiigytyp
Eubiwyunbdptphtt N 1 phunuljnnd:

Yntwlwbwy gnhuninubph fudpnd 2009p. Uhwl ubpuywugnighy b tinky 7ribonema vuigare nbuwlyp,
huy 2010 p. hwinhwb) twb 7bonema monochloron whkuwlp: ‘Lpwig wpwybugnyt pwbwlubtub
wpdbplibpp gpuitigty E hmhuht, N1 ghnwlinnad, juqdting 9.0 hwqg. po/| pun plupwilh b 0.01 g/l
nuwn jEunwquitgyush:

2010 p. bhuynbwpbpyws wwulunbughtt  gppumintubph  Unnn - 50%-p, (2009p.°  38%)
hwdwwuwnwupiwily  opiph npuljh vwwypnpuyinipyuts bms-fudpht, ams-ubkpp Juquly Eu 6%, os/bms-13%,
bms/ams-9%, Uugudp Luquly bl os, xs-os, xs inkuwiljubpp thwuhb:

Ujuuthuny, @unifpul) b Swudnun ghnbph wigngkingh mumdbwuhpmipimbibkph  Jepmidnipmiithg
wupqyly Lk np 2010p. dpuinyjubnnimd pwiwuwbu b npuljuybu ghpuljugl] Bu nhwnndwgh
ophumnubpp (34.0-1.308.0 hwq pe./f U 0.2-10.7 ¢/iB), pugunmpjuup wdnwl ubkgqnup, tpp nouhtwbnty G
Yuuunulpuiasibpnp (pUupwtulp’ 1522 hwg. po./, Yhlmuquiiqusp 4.2 g/l):

Cun  pwhwlulwt gmguuhoutph unppnuhtiwinn Gt hwinhuwgl] juwunwlwiws, hull pun
JEuwpuquuquinipjut’ Jubwy ophuninubpp:

Munultwuhpmpiniiibphg wupqylp £ np Qudpuly b Swbdnun ghnbph  hunnujjutljinniughte
hudwljigmpnittbpmd nbkinh £ mukgl] jEuwwpuquuquimiput wjtjugnud, wpdwtwugpdly] Eu dnun 15
wbkuwljubp, npnip skt hwinhwl] twhmpy wwphbphtt: Zupnbwpbpjuws wbuwlibpp - hhdwlwtnod
wuwnuinud ku opbiph vwypnpuyunipjut bms (phunw-dkgnuuwynnp) hadpht:

Ujn wbuwlubph weluympmnoiup gquijunimd hudubwpup yuypdwbuwdnpqus E - ghwnp
Eyninghwjut wuydwtbkph thnthnpjunipjudp b inknh niitkgnn inbuwljuyhtt uniygbuhuygny:

A UYULNRESNRL

1. Qmplhps U.U. Lungpuhud optiph ophuninuitip: Gplwi, 140 ke,1973:
2. Pwbpbpwh G.0. Yaphn gbnh b tpu 9pwhwjup wjuquih Eyninghwjub
quwhwwnwlwip b nwpwsph juynith qupqugdwt hipwblwpubpp: By, wa,
Gpluwl, ke 87-88, 2009:
3. Uunljmi G.U., Quyplywl U.U., Zudpupuil LAY, Zohwbbpupwi (2.2, Ulpusjub
&2 Qudpul] b Swhdnun ghnbph Phunnyutljnniughtt hudwljkgnipyut
ubiqniughtt nhttwdhljut (2009p.) Zuywunwh Yhuwp. hwtnbu, ZX7V; 1, ke 52-55, 2012:
4. Uhwgulwiyuml £.1, Punlhnuul .7, Tnnm hihdwb b opbpp: dwbwdnp “UbT
nyugpuinni” UNE, 290 tg, 2007
5. Uwnkthwiywb [. 9., Zunlpuppul [0}, Zodhwbihuyul (2.2, 2pugnuibt ghinh
Bphwiyuh hwndwsh hinnujuljinniughtt hudwlbgnipyjub nhttudhljub
Zuywunuwitih YEtuwpwb. hwinbu, LVI7 3-4, te 259-262, 2005:
6.  Abaxymos B.A. PykoBOACTBO IO MeTOZ,aM THPOOHOIOTTIeCKOTO aHaIH3a
TIOBEPXHOCTHBIX BOZ, ¥ OHHBIX OTI0KeHui. Jlenunrpaz, I'uxrpomereonszart, ¢.78- 86., 1983.
7. Bapmropa C.C, MezBegepa JIA. Armac Bomopociell MHIMKATOPOB campobHocTH —(poccuiickuit JlambHuit
Bocrok), Bragusocrok, JlansHayka, 365¢., 1996.
8. /JaBsizopa H.H. lnaToMOBBIe BOJOPOCIN — HHIUKATOPHI IIPUPOLHBIX YCIOBU
BOZIoeMOB B ronouenee. Jleunurpaz, Visg. “Hayxa”, 243c., 1985.
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» Onpdwpupwilpnd b nkuwluwh hnpushkp « SxcmepHMenTATBHEIE H TEOPETHIECKHE CTATEH
*Experimental and theoretical articles

Buosor. xypH. Apmenuu, 1 (65), 2013

CEPOOKUCJIAIOMAA BAKTEPHA, BRITEJIEHHA A U3 ITYJIBITBI
BUOBBIIETAYMBAHUA TMHKOBOI'O KOHIIEHTPATA

AK. BAPJIAHSH, A.H. XAYATPSH, J.C. MAPKOCSH, H.C.
BAPJIAHSH

HIII] “Apmobrorexmororus” HAH PA, HECTHTYT MHKPOGHOIOTHH
avivardan@gmail.com, nvard@sci.am

Wsydyenst ocHOBHBle (eHOoTHNINYecKue cBodicTBa mramma SO-1  cepookucisiomeil GakTepuu,
BBIZIEJIEHHOM W3 IIyJIBIIBl BBINIETAYMBAHMSA LMHKOBOIO KOHIEHTpaTa. KireTku GakTepuu IpenCcTaBisioT cOGOi
manouku pasmepom 0,3-0,5 x 0,7-2,0 mxm. CItoCOGHBI OKUCTIATH 3IEMEHTHYIO cepy U TeTpaTroHaT. ONTuMaIbHEIe
ycroBus pocta — 35°C u pH 2,7-3,0. Brimenenssiii mramm SO-1  aBisercs  ¢aKyIbTaTHBHBIM
xeMonuToaBTOTpodoM. Jlpoxckepoit skcrpakT B KoHmenTtpanuu 0,005-0,01% crumynupyer poct Gakrepum u
OKHCJIEHHe JJIEMEHTHOH cepbl. AHaIM3 HYKJIeOTHAHOH mocienoBarensHoctu 16S pPHK mokasan, uro
BeiZieteHHbIii  mTaMM  SO-1  o6pasyeT  eZWHBIH  KJIacTep C  COOTBETCTBYIOWIEH  HYKJICOTHIHOM
IIOCJIeI0BATEIFHOCTRIO THUIOBOTO Itamma Acidithiobacillus thiooxidans ATCC 19 377, umes ¢ HUM ypOBeHb
cxopcrBa 97,5%. Ilramm SO-2 cepookucisiomeil GakTepuu, BHIEIEHHON paHee M3 ITyJIBIBI BBIIIETaYHBAHUA
Me/IHOTO KOHIIEHTPATa, IPOSBIILeT BFICOKUI YPOBEHB CXOJCTBA C COOTBETCTBYIONEH HYKICOTHIHOM IOCIeL0Ba-
TeJBHOCTBIO TUIIOBOTO mtamma Acidithiobacillus albertensis DSM-14366. Mo>XHO czenaTh BBIBOZ, YTO INTaMM
SO-2 saBmserca mrammom Buza A. albertensis, a mramm SO-1, ydacTBylomuii B OKHCI€HMM IIMHKOBOTO
KOHIIEHTpATa, SBJSeTCS HOBBIM BULOM poza Acidithiobacillus, ornmuansiv ot A. thiooxidans.

Cepooxucigronue OaKTepHH — QHHKOBLIH KOHIEHTPAT-HYKI€OTHIHAL II0C/IE40BATEeIEHOCT —HAeHTHQHKALHT
barrepHi

Mumdtwuhpyly Eu ghilh fnwiymph wwppupjugdwt ynyuhg dkiniuwgjus  $énulp  opuhruging
pupintphuyh hhdtwlwt $huinnhyuljut hwnljuthpubpp: Rohottpp dnnwdl kb, 0,3- 0,5 x 0,7-2,0 Ui Ubdnipjul:
Puljnbkphwt punnitwy £ opuhnugutine fiEdkinughtt $dnudp b mknpuphntiwwn: Ugh oupunpduy okpdwunhdwin 35°C L,
pH-h oypinhdwy wipdtipitipp® 2,7-3,0: Uknmuwgus SO-1 onundp hwiinhuwtnid £ dwlmpinuinhy] pidnthpnuinninpnd:
udnpuulijuyghts Epunpuiljinp 0,005-0,01% puwnmipyut nhypmu jpwtnud £ pulpintphugh wép b $sUph opuhnugnudp: 16S
nFUE-h tnlyEknnhnuyhtt hwgnpuljutmpyut wiwhqp gnyg t wdky, np dkjniumgjus puljnbphut wnwewgnud &
dhwutwlwt Yyuuwnbp Acidithiobacillus thiooxidans ATCC 19 377 wnhuyyuyhti stinudh hwdwwyuunwuiwt tniyjinnhnuh
hwonpyuljwnipjut htin' gmgupbpling 97,5% udwimpmni: Mnudh pnwiyniph wnyuhg twhlhunud dknuwg]ws
sdnulp opuhnuigiinng SO-2 pnundp gniguphipl) b tdwimpyu pupdp dwlwpnwly Acidithiobacillus albertensis DSM-14366
nhyuyhtt onudh hwdwyuwnuwuhwt hwgnpnujuwinipyui htin: Gqpujwugynd k, np SO-2 snwdp yuwnljuumd k A.
albertensis nkuwljhly, hul) ghihh ppwnwymph nuppupdugduip dwutwlgnn SO-1 swundp hwinhuwbnud b A. thiooxidans-
hg wwppbp Acidithiobacillus ginh tnp nbuwly:

Oénrdp opupnughng pulunkppwbkp — ghtihh prnwiynie-antfjEninpnuyghi
hwonpnulpmbnipinil — pulpinkppwbbph nylwgnid
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CEPOOKMCIIAIOIIAA BAKTEPYIA, BBIIEJTEHHASA W3 ITYJIBIIbI BMOBBIIIETAYMBAHUA TUHKOBOT'O KOHIIEHTPATA

The main phenotypic features of sulfur-oxidizing bacteria str.SO-1 isolated from leaching pulp of zinc
concentrate have been studied. The cells of bacteria are rods in the size 0,3-0,5x0,7-2,0 mkm. They are capable of
oxidizing elemental sulfur and tetrathionate with optimal temperature of growth 35°C and pH 2,7-3,0. The isolated str.
SO-1 is considered to be a facultative chemolithoautotrophic. Yeast extract in the concentrations range of 0,005-0,01%
stimulates the growth of bacteria and oxidation of element sulfur. The analysis of 16S rRNA gene sequences has shown
that the isolated str. SO-1 forms a single cluster with corresponding sequences of a type strain of Acidithiobacillus thio-
oxidans ATCC 19 377 having with it 97,5% similarity. Str.SO-2 of sulfur-oxidizing bacteria isolated earlier from
leaching pulp of copper concentrate shows a high level of similarity with corresponding sequences of a type strain of
Acidithiobacillus albertensis DSM-14366. It is concluded that str.SO-2 represents a strain of genus A. albertensis while
str.SO-1 participating in the oxidation of zinc concentrate is a new species of genus Acidithiobacillus distinct from
A.thiooxidans.

Sulfur oxidizing bacteria — zinc concentrate-gene sequences — identification of bacteria

Bezyuryio poss B OKUCJIEHUH 3JI€MEHTHOM Cepsl B IPUPOJHBIX YCIOBUAX U B MCKYCCTBEHHBIX
CUCTeMax BBIIEIAYMBAHWSA WIPAeT OSKCTpeManbHO auupgobwunbHas Oaxrepus A.thiooxidans
(=Thiobacillus thiooxidans) [4]. K Hacrosmemy BpemMeHM BbIENIE€H Psf APYTUX OOIUraTHO
aBTOTPOGHBIX alUL0DIIBHBIX OaKTepUii, CIIOCOOHBIX OKHUCIATh dJIeMeHTHYIo cepy [8,16,18]. Oxnako
u3 HuX ToabKO Thiobacillus albertetensis [8] nu Acidithiobacillus caldus [15] omrcaHs! Kak OTAEIBHEIE
BHJBI, TOTAA Kak ocTranbusie 6akrepuu ( Thiobacillus concretivorus, Thiobacillus kabobis, Thiobacillus
capsulatus), BBULY OTCYTCTBUS CYIECTBEHHBIX pasnuyuii ot A. thiooxidans, B mociefHeM HM3LAaHUU
Bepru 6buru otHeceHs! K cuHOHUMaM A.thiooxidans [6]. Tlo3niee Ha OCHOBAHWK M3y4eHUS HYKIIEO-
tugHoN mociexosatensHoctu 16S pPHK  Thiobacillus albertetensis Gbin BKIIOYEH BO BHOBB
cospanusiil pox Acidithiobacillus. Cpeny ykasaHHBIX GaKTepHil 0COOBIN MHTEPeC yUeHbIX IIPUBIEKaeT
A.caldus, criocoGHasE OKUCIATH DIEMEHTHYIO Cepy IIpH IIOBBINIEHHBIX TeMIeparypax. 1lo maHHbIM
psima uccrepnoBarteneit, A.caldus siBiseTcs OCHOBHOH CepOOKHCIAIONIEH 6Gakrepredl B yCTaHOBKAx
OGUOOKMC/IEHUs 30JI0TOCOJEPXKAIUX KOHIEHTpaToB, GyHKiuoHupytomux mpu 40°C [13,14]. Ilo
MHEHUIO aBTOPOB, POJIb A. caldus B coobuiecTBe XxeMOTUTOTPOGHBIX GaKTepuil B IIpolecce
OMOOKMC/IEHHUS APCEHONUPUTA 3aKJIIOYaeTcs B VAAIEHHH WHIUOUPYIOWETO CJIOS  CEpBI,
06pasyrolerocs: Ha IOBEPXHOCTH MUHEpPAIa WK B 00ecedeHn MUKCOTPO(HOTO U reTepoTpodpHOTOo
POCTa IPYTHX Cepo- U JKeIe300KUCIIIomux 6akrepuit [12].

Yro xacaercs A. albertensis, To mMpaKTUYECKH OTCYTCTBYIOT JAHHbIE O IMOTEHI[UAIBHON POJIH
9TO# GaKTepuu B GMOTEXHOIOTUY METAJITIOB.

IIpoBesieHHBIe HaMM paHee WCCIEJOBAHWS I10 BBIIEJAYMUBAHWUIO KOMIUIEKCHBIX MEAHBIX U
IMHKOBBIX KOHIIEHTPATOB IIPUPOAHOM acCOLMaIyeld XeMOJIUTOTPOGHBIX OAaKTepHil IIOKa3alu, 4TO B
Imporecce X GAaKTEPUATBHOTO OKUCIEHUS IIOZ, NeHCTBUEM COOTBETCTBYIOMINX (PU3MKO-XUMUIECKUX 1
MHHepaJornyeckux (akTopoB (GOPMUPYIOTCS OCOObIe IO CBOEMY COCTaBy COOOIIECTBA, COCTOSILIVE
[IPEVIMYIIECTBEHHO U3 CEPOOKUCILIOWUX GaKTEpUH, a TaKKe >XeIe300KUCI/IIOWYX JIEITOCIHPILILI,
HauboJIee afaNTHPOBAHHbIX K YCIOBHUAM BBIIIEIaYNBAHUS JAHHBIX KOHI[EHTPATOB.

W3 mybisl GaKTepHaIbHOTO BhINIETAYMBAHNS YKA3aHHBIX KOHIIEHTPATOB GBUIM M30JIMPOBAHEI
B YHCTYIO KYJIBTYPY [Ba IITAMMA Me30(IIIBHBIX CEPOOKUCIIIOMUX GakTepuii [2,5].

Ilenpio HACTOSUIMX WCCIEJOBAHMIM SBHJIOCH M3ydYeHMe OCHOBHBIX (DEHOTHIINYECKUX CBOWCTB
CEPOOKUCIAIOMUX OAKTEPUH, BBIJEIEHHBIX HAME W3 IIYJIbII BIIIEIAYMBAHUS IMHKOBOTO U MELHOTO
KOHI[EHTPAaTOB M UX HAeHTHU(UKAIVI Ha OCHOBAaHWY aHAIW3a HyKICOTHIHOM IIOC/IeLOBATEIHHOCTH
16S pPHK.
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Mareprar n Meroguka. OGBEKTOM MCCIeJOBAHHUA CIYXWIM CepooKucigiomue Gakrepuu mrt.SO-1 u
mt.SO-2, BhIZie/IeHHbIe U3 IIyJIBIBI BBIIIETaYNBAHNA MEJHOTO U IIMHKOBOTO KOHIIEHTPATOB. M HOKYJIAIMOHHBIM
MaTepHajoM JJIA IIONy4YeHUsS HaKOIHUTEeJbHOM KyIBTYPHI CIYXUJIM IIPOOHI IIyJIBII BhINIeTauMBaHuA. Brigenenue
Gakrepuit mpoBoguau Ha cpefie 9K, mcmons3ys B KadecTBe MCTOYHMKA SHEPIMU DIEMEHTHYIO Cepy B BH7e
mopomka. Cepy CTepHIM30BaIM OTAENIBHO TEKyYHMM IIAPOM M JOOABIANH K Cpefie HeIIOCPeACTBEHHO IIeper
BeiceBoM, pH cpepsr ycramasmusanu 3,0-3,5 ¢ momomsio 10 N H2SOs Muxy6GupoBaHue IIPOBOAMUIH B
cTanyuoHapHbIX yciaoBuax npu 37°C. Ymcryro KyapTypy IONTydYaau ITyTeM BBICEBA Ha TBEPAYIO Cpezy,
cozpepxamyio 0,6% araposst (Serva) u 5 MM Terpatnonara Harpus (Na2S:Os - 2H20) B kauecTBe MCTOYHHKA
sHeprun. YUCTOTY BBIZeJIEHHBIX KYJIBTYP IIPOBEPSIM BEICEBOM Ha Ty Xe cpeny, cogepxxamyto 0,05 u 0,1% mpox-
YK€BOTO DKCTPAKTa MU TTIOKO3BL.

OxpamBaHue KJIeToK Io I'pamy mpoBogmiu mo Mertonzy Xykepa [3]. CmopooGpasoBaHue IIPOBEPSIH
BBICEBOM KJIETOK IIOCIe TePMaJbHON 00paboTkKM (KuIAueHWe B BOAAHOH OaHe B TeueHume 30 MuH) B
BBILIEYKa3aHHYIO IIUTaTeIbHYIO CPefy, a TAK)Ke OKpalIMBaHUEM CIIOp [3] U IPAMBIM MUKPOCKOIIMPOBAHHEM.

OmnBITH O U3y YeHUIO HU3UOTIOTUIECKUX OCOGEHHOCTEH IIPOBOMIIN B CTallMOHAPHBIX ycroBuax. O pocre
GakTepHil CyAUIU II0 YBEJINUEHUIO ONITUYIECKOH IIOTHOCTH Cpefisl, CHInKeHuio pH, a Takxke 110 MHTeHCHBHOCTH
obpazoBaHua SO4> B pesyjbraTe OKHCIEHHS deMeHTHOH cepbl. CynbdaT-MOHBI OIpefeNAIN IO METOAY
Hoarcona [11].

Knerku mpocmarpuBanu mop MukpockomoMm Leica DM500 trinocular (41000), ITporpammtoe
o6ecnieuerue Digital Camera EC3 Leica Microsystem (410).

Brrgerernne /JHK n3 6uoMaccel 6akTepuiil IPOBOAUIM COTIacHO MeToxy bupmboiima u Jlonu [7]. Kon-
IeHTpauwys norydeHHsIX npenapatoB JJHK npu ucnoxs3oBanny ganHOro Metoma cocrasisia 30-50 Mxr/mir.

IIIJP rema 16S pPHK. Jlns npoBefeHWsA IOIMMEpa3sHOM LENMHOM peakUWW U JaabHeHlero cex-
Benuposanus [I11P-bparmentos rena 16S pPHK 6511a ucmonp3oBala yHUBepcaabHas npaiiMepHas cucrema [19].
O6wem ammTdUKaIMOHHOM cMecH cocTaByan 50 MKJI 1 uMen ciaemytomuii coctas: 1% 6ydep JHK mommmepassr
BioTaq (17 MM (NH4)2S04, 67 MM tpuc-HCI, pH 8.8, 2 MM MgCl2); mo 12.5 umons xaxzgoro us dNTP, 50
ur JJHK-matpuiss; mo 5 mMoas cooTBeTcTByomux mpaiimepos u 3 ex. JJHK nomumepasser BioTaq (Juanar JIT/,
Poccus).

Temmneparypuo-spemerHoi npoduis TP 6sur cnepyromum: mepssrit nukia — 94°C x 9 MuH,
55°C x 1 mun, 72°C x 2 Mmun; nocaegyiomue 30 mukiaoB — 94°C x 1 mun, 55°C x 1 musn, 72°C x 2 Mus;
3aBepuraromuii nukia — 72°C x 7 MuH.

Brigenenve u ounctky npozykros [P mpoBomuiu 13 JeTKOIIaBKOH arapossl ¢ IpuMeHeHreM Habopa
peaxtusoB Wizard PCR Preps (Promega, CIIIA), corimacHO peKOMeHIaIusIM IPOU3BOIITELS.

Cexpernrpoparme  II[[P-mpogyrros. CexBeHupoBaHue moxydeHHsIx III[P-dparmMeHTOB  reHOB,
xogupytomux 16S pPHK, npoBogunu mo merony Canrepa c cosat. [20] ¢ momomsio HaGopa peaktusos Big Dye
Terminator v.3.1 (Applied Biosystems, Inc.,USA) Ha aBroMaTHyeckom cexBeHatope ABI PRIZM 3730 (Applied
Biosystems, Inc., USA) coriacHO MHCTPYKIUSAM HpOM3BOAUTe . IIpu 5TOM /I8 CeKBeHMPOBAHUSA HCIIOTH30BaIK
mpaiimeps! [19], u yTeHue IPOBOAMIM B ABYX HaIPaBIeHUAX.

AHraru3 HyK1eoTHZHBIX mocaegopareasHocter 16S pPHK. TlepBUdHBIN aHAIN3 CXO/ACTBA HYKIEOTUIHBIX
mocyeoBarensHOCTed TeHoB 16S pPHK m3yyaeMbIX mTaMMOB IPOBOAMIM C ITOMOIIBIO IPOrPaMMHOTO IIaKeTa
BLAST (http:www.ncbi.nlm.nih.gov/blast) [19].

Pesynsrarsr u obcyxgenne. Muxpobrosorngeckusi aHazu3 Iy/b. VlccienOBaHUSAMY BBISBIEHO,
9TO B IpOLECCe BHIENAYMBAHUS LWHKOBOIO W MEJHOTO KOHIIEHTPATOB IIPUPOLHOM acconuanuei
XeMOJIUTOTPOMHBIX GaKTepuil K KOHIy OIBITA B IyJIbIAX ZOMUHUPOBAIN CEPOOKHCIAOmye 6akrepun. Vx
xoimdectBo mocrurano 108-10° xi./mi, B TO XXe BpeMs YHCI€HHOCTD JKeIe300KUCIIIIOMUX GaKTepHii,
mpencTaBieHHbIX Leptospirillum spp. 6axrepusamvu u Acidithiobacillus ferrooxidans, ne mpesbrmana 104
10° xr1./MI. OTO OOBACHAETCA TEM, YTO ITO Mepe BBILIETaYMBAHNUA YKa3aHHBIX KOHIIEHTPATOB, yCIOBUA
B ITyJIblle MEHSIOTCS U CTAaHOBATCS Gosiee GIAarONpPUATHBIMU AJISL POCTA CEPOOKHCIAIOMNX GaKTepHil.
Kak yxe orMevasoch HaMM paHee, OS5TO CBfA3aHO C HAKOIUIEHWEM B Cpelie die-
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MEHTHOM cephl — IIPOAYKTa XMMHYECKOrO M GaKTepHaJbHOrO OKHCIeHHA (0COGEHHO GaKTepusIMu
Leptospirillum spp.) MuHepaoB UHKa 1 MeLH [2, 5].

Kynsrypansasie u Mopdodusuonorndeckue cBo¥icrsa. VI3 mynbn BeIIeTauMBaHuA IHHKOBOTO
M MeJHOTO KOHIEHTPaToB IPUPOAHON accouuanyeidi XB OBUIM M30IMPOBAaHBL [1Ba IITAMMA
rpaMOTpHUIIATEIbHBIX cepooKucsiomux bakrepuii: wr.SO-1 u mrt.SO-2, coorBercTBeHHO. OCHOBHBIE
¢dusnomornyeckue cBoiictBa ImT.SO-2, BEIEIEHHOTO U3 IIyJIBIIBI BBIIETAYUBAHUA MEITHOTO
KOHIIEHTpara, IIpe/iCTaBJIeHbl B paHee OIIyGINKOBaHHOM pabote [5].

Hccnenosanmsa moxasamu, dro mpu pocre mT.SO-1 Ha TBepzodl cpeie C TeTPaTHOHATOM
00pasyIoTCA peTysIApHble KOJIOHMU MOJIOYHOTO I[BETa, IOKpHITHIE caoeM ciausu. Kierku Gakrepuu
mpezacTaBIoT coboit masouku pasmepom 0,3-0,5 x 0,7-2,0 mxm (puc.1), Torpa kak kiaerku mr.SO-2 o
Mepe POCTa IIPeBPalaloTCs B JJIMHHBIE HUTH, HHOTI/A IlepellleTeHHbIe MeXAy co0oii [5].

Puc. 1. Mukpodororpadus OKpalleHHIX TeHITUaHOBBIM (DHOJIETOBBIM KJIETOK
mT. SO-1 (1nukcens (px) = 263,6 MUKpOMeTp)

B xauecTBe MCTOYHMKA SHEPIHMM OaKTepHM MOTYT HCIIOJIB30BAaTh diIeMeHTHyI0 cepy (S), a
taxoke TerparrioHar (Na2S4«Os - 2H20). Ha cpepe ¢ smemeHTHO# cepoit yepe3 5-7 cyr. Habiogaercs
MHTEHCHUBHBIA POCT GaKTepUU, yBeJIUUeHHe ONTUYECKOH ILIOTHOCTH Cpelbl U ee MOJKHCIEHHe B
pesyJibTaTe aKTUBHOTO O6Pa30BaHUA CEPHOM KUCIOTHL.

Pocr BeieteHHBIX GaKTepUil Ha Cpefie C JIEMEHTHOH cepoil Bo3MOXKeH B mHTepBaie 25-40°C.
Onrumanshas Temneparypa pocra g mt.SO-1-35°C (puc.2).

3,5 4
3 -
5 -
% A
15 -
1 4
05 4
] T T T v 1

5 30 35 40 45 HeC

pH, 0T 104, §/50,2 1/t

Puc. 2. Bruanve temmepaTypsl Ha pocT 6akrepuu mt.SO-1 1
OKIICJIEHHE dJIEMEHTHOH cepsl (IIPOJODKUTEIBHOCTD — 9 CyT.)
¢ - pH, M - ontuueckas mrorrocts (OIT x 10'1),A - S/SO4%, 1/n
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Poct Gakrepuit HaGmiomaercs B puamasone pH 2,0-6,0. MakcumansHas CKOPOCTh pocTa U
OKICJIEHUs 3JIeMEHTHOM cepsl nposieisercs npu pH 2,7-3,0 (puc.3).

pH, Of x 104, §/50,%, tfn

s REE& -8 X

1% 2 22525275 3 323535 37 4 45 @

Puc. 3. Pocr 6axrepuu mt.SO-1 1 okucIeHHe 57IeMeHTHO# cepsl B 3aBucuMOCTH OT pH cpezs
(HpO,ZLOJI)KI/ITe.TII:HOCTL- CyT.)  -OITHYeCKas IUIOTHOCTH (OAX 10Y),  -S/SO4, r/n

WccnemoBanusa mokasamu, 4To ApoxoKeBOoi oKCTpakT B koHueHTpamuu 0,005-0,01% B cpezme
CTUMYyJIHpYyeT pocT OakTepuil M OKHCIEHHE HUMHU DJIeMEHTHOI cepsl. JlanpHeiiulee MOBBIIIEHHE
KOHIIeHTPALUH APOXOKEBOTO SKCTPAKTA IIOJABIAET POCT GAKTEPUH M OKUCIUTEIbHEIE IIPOLIeCCHI (pHC.

4),

]

PH, OTIx104, $504 1/
-

[ ] T =
o opos 0m1 oms om Dl
Puc. 4. BrusHue KOLeHTpaLUK APOXOKEBOTO SKCTpakKTa Ha poct mT.SO-1 u
OKMCJIEHHE 2JIeMeHTHO cepsl (mpogomkuTenbHocTs — 10 cyT.)
L 2 - pH, - omrmueckas mIOTHOCTH (O]‘x 101), -S/SO4%, r/n

TTonyueHHBIe pe3y/IbTaThl IIO3BOJIAIOT 3aKJIIOYUTh, 4YTO BblgeqeHHbIH mT.SO-1 gBrdercs
(baxyIBTaTUBHBIM XeMOJIMTOABTOTPO(OM, KOTOPHIi IIOTydYaeT SHEPTHUIO [JIA CBOel XXHU3HeJeATeJTbHOCTU B
IIpoliecce OKHCIEHUA HeOpraHMYEeCKUX BEI[eCTB, B YaCTHOCTU BOCCTAHOBJIEHHBIX COeJUHEHUIN CEphI, IIPU
9TOM PUKCUPYS YIIEKUCIOTY aTMOChepsI HIIX UCIOIb3YsA OpraHuYecKe HCTOYHUKY YIIepoza.

@uyrorenernyecknyi anarn3. VneHTHGUKAUS BbIJETEHHBIX IWITAMMOB, BXOJSIIUX B COCTaB
MHKpPOGHO# acCOILMAI[UH IIPH BBIIeIaYNBAaHNYU LIMHKOBOTO ¥ MEJHOTO KOHI[EHTPATOB, ObLIA OCYIeCTBIEHA
ITyTeM aHaJIHM3a HyKJIeOTHIHOMH IIocIesoBaTe bHoCTy Tena 16S pPHK.

AHnanms HykreoTHZHOH mocregosarexrsHocTH rera 16S pPHK. [lna ncenegyemsix mt.SO-1 u mr.SO-2
ObLIa OIpeZieeHa IPaKTHYeCKH IMOJIHAs mocienosareabHOCTs (1480 1 1478 HyKI€OTHZOB COOTBETCTBEHHO)
ammudukaTa reHa, kogupyomero 16S pPHK, uro coorsercrByer nmosunusam c 20 mo 1505 u ¢ 19 mo 1502 mo
HOMeHKJIaType E. coli.

ITpexBapurenpusbiii cKkpuHUHT 1m0 6ase gauHHbBIXx GenBank BhIOIHEH Ipu KCIIONB30BAHIH
BLAST (http:www.ncbi.nlm.nih.gov/blast) [9].

V3 momydeHHBIX JAHHBIX CIE€AyeT, 4YTO (QIIOreHeTHdYecKH Haubojee OIMBKUMH K
HYKJIeOTHAHBIM mociaegoBatensHoctaM 165 pPHK  uccremoBammbix  mrrammoB SO-1 u SO-2
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OKa3aJINCh COOTBETCTBYIOIIME TIOCIeOBaTEIFHOCTH IBYX BUAOB OakTepuit poma Acidithiobacillus: A.
albertensis mramm DSM 14366 (NR_028982) (TumoBoii mTamMMm Buza A. albertensis) n A.
thiooxidans ATCC19377 (Y11596) (tumosoii mrtamm Buga A. thiooxidans).

Jns Gonee TOYHOTO ONpefeseHHsS IPUHAAIEKHOCTH MCCIELOBAaHHBIX IITAMMOB OBLIO
IIOCTPOeHO (HUIOreHeTHYeCKoe nepeBo (anrropurm-neighbor-joining).

CorylacHO TONy49eHHOH AeHAporpamme, mociegoBatensHocTs 16S pPHK mramma mr.SO-1 ¢
HEBBICOKMM ypOBHeM gocroBepHocTH (56%) oOpasyer enWHBIM KJIacTep C COOTBETCTBYIOLIEH
HYKJIEOTUZHOM IIOCJIeAOBATeIBHOCTBIO THIIOBOrO urramma Buzma A. thiooxidans ATCC19377 (yposens
cxozcTBa mociefoBarenbHocTeil — 97,5%), a HykieoTnaHasA mociaenoBarensHocts 16S pPHK mramma
SO-2 ¢ wHuskuMm ypoBHeM poctoBepHOCTH (MeHee 50%) o6pasyeT emuHBIH KjiacTep C
COOTBETCTBYIOIEH ITOC/IeAOBATeIbHOCTBIO THIOBOTO wtamma Buma A.albertensis wr.DSM 14366
(ypoBens cxozcrBa nociegosareasHocreit — 99,9%) (tabin.1, puc.5).

Ta6s. 1. YpoBHYU cXOACTBA HYKIEOTHAHBIX HOcIefoBaTensHocTet 16S pPHK
mrammoB SO-1, SO-2 u punorenernyecku OIIDKaMIINX BUAOB

[ItamMmbI GakTepuit IItamm | IItamm | A.thicoxidans | A. albertensis
SO-1 SO-2 ATCC 19377 T| DSM 14366 T
(AY552087) | NR (028982)
Iramm SO-1 1D 0.997 0.975 0.997
IItamm SO-2 0.997 ID 0.974 0.999
A. thiooxidans 0.975 0.974 ID 0.973
ATCC 19377 T (AY552087)
A. albertensis 0.997 0.999 0.973 ID
DSM 14366 T NR_(028982)

0.01

71 Wsicitriobaciius aibertensis DSM 14366 (NR_D28982)

Agiithinbaciius femaoidans ATCC 232707 (NC_011761)

100

Acidithiobaciius femvorans N O-37" (AF376020)

Aciclt hiohacifius cuonihermicus (Al 243934)
100 LAC!d{hJ’OD&CWuS calcus DSM 8584 (Z29979)

ciiithiobagiliuz ferrooxidans D3 2392 (AJ459800)
Thermithiobacifue tepidarive DSM 3 1347 AJ4B9201

Puc. 5. PusoreHeTnyecKoe moI0XKeHe UCCIEOBAHHBIX IITAMMOB BHYTpH poga Acidithiobacillus. Anropurm
IIOCTPOEHU AeHAporpaMms — ‘neighbor-joining’ Ha ocroBanuu cpasrenus 500 anpTepHATUBHBIX JePEBHEB.
CiieBa BBepXy YKa3aH MacIITab 5BOJIOLMOHHBIX PACCTOSHUIA. JIOCTOBEPHOCTD BeTBJIEHUS yKa3aHa B IPOLIEHTaX.
YxasaHs! BeumauHbI 60see 50%.

B xauecTBe outgroup MCIOJIB30BaHa HyKJIEOTHIHAS HocIefoBaTensHoCTs reta 16S pPHK Tunosoro suza
Thermithiobacillus tepidarius DSM 3134.

Ilpunumas BO BHHMaHHe TOT (AKT, UTO YPOBEHb CXOJCTBA HYKJIEOTHHBIX IOCIEN0-
BaTeJbHOCTEN TUIIOBBIX IITaMMOB A.thiooxidans w A.albertensis coctasusger 97,3%, MOXHO CrelaTh
BBIBOZL O TOM, 4To mramm SO-1 MoxeT sBiATBCS HOBBIM BujoMm pozpa Acidithiobacillus,
otauuHbiM 0T A.thiooxidans, a mramm SO-2 —

mTammoM Bupga A.albertensis.
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Some problems in soil culture (such as salinity and unsuitable soil characteristics) in many
countries, especialy in Iran, have expanded soilless culture. The aim of this study was the using of Date-
Palm waste as a substrate on tomato yield and number. The research was conducted in a completely block
randomized design with 4 replications in three experiments. The treatments were three composting time (t)
and three particle sizesincluded: A= (0-0.5 cm) -t (0), B= (0-0.5 cm) —t (3), C=(0-0.5 cm) -t (6), D= (0.5-1
cm) —t (0), E=(0.5-1cm) -t (3), F= (0.5-1 cm) -t (6), G= (1-2 cm) -t (0), H= (1-2 cm) -t (3), I=(1-2 cm) —
t (6). Papadopolus formula was used for nutrient solution during tomato growth with fertigation method. In
experiments 1, 2 and 3 amounts of irrigation were 3 liters, 2.4 liters and 1.8 liters respectively. Also
temperature and humidity were constant for all treatments. Comparison of means showed that the treatments
had significant effect on yield and number of tomato fruit in three experiments. The results showed that
date-palm peat is an appropriate media for soilless culture, also date palm peat with medium size (0.5-1cm)
and more composting time (6 months) was more suitable for cultivation and increase yield of fruit.

Soilless culture — composting time — palm waste — size fraction — tomato number —yield

Cww  bpypubpnud, hwujuwbu Ppwih hwipuwbmpmiind, honuyhtt Ynyunnipuitph  npnp
huunhputpp (wnhnipyniy, wiwhnwit hnpuyhtt Wuydwbubp ), gpuyhtt phunipubph vwhdwbwdwy (hubp,
wnwy kb phipk) pnyubiph wihnn wdkguwt (hhypnunuhlw) wihpudbynnpemip: Zknwgnudut tyunwuli S
niunwdtwuhply, npybu uiinudhowyuyp oginugnpdynn tyntuhlut wpdwdkiunt puthnbbph wonbgmpmnip
unduwnh  wunmyikph pwbwlh b phppundmpjut Jpu:  ZEnwgnuumpniop  hpuljuwbwugubme hudwp
Juunupyty I: Epkl thnpd, yuunwhwlwb phnpuiph tqubwlny, snpu Yplungnipjudp: @npdh mulpphpmllhhp]g
plngplly bt yndynunugdwh kpkp dudwbufwopewi () b $pulghnt dwutthyibph bpbp nwppbp sug A = (0-
0.5 ud), t (0), B =(0-0.5 ud), t (3), C = (0-0.5 ul )-t (6), D = (0.5-1 udl) - t (0), E = (0.5-1 utl), t (3), F = (0.5-1 uul), t (6), G =
(1-2 ud) - £ (0), H=(1-2 ud) - t (3), I = (1-2 ud) - t (6): dipnnhqughwyh tnuwlny pnyubph wakgdwb pupwgpnid
ubiipwpup ndnyph wunpuutdwt hudwp ogunugnpsdyly E Muupunuwuwniniuh putwdbp: Unwght, kplipnpn
b kppopy thnpdbph pupugpnid nenquwl Swuibpp hwdwywnwujpwbwpwp juqdt) a3 jhap (T), 2.4 (hop
(80% T) & 1,8 thwip (60% T): Qtpuwuwnhgdwip, onh hwpwpbpuljub untwynipniip b nenguwl ywthp ponp
wnuppkpuiljubph hudwp Enly b unyip: Unwgdus wpyyniipubpp gnyg Eu tnughu, np qynithjjut wpdunbino
puthnuibpp hudwwwiwuhwt dhowduyp ki hwinhuwind wihnn wdkgdwi (hhnpnunt) Ynyunnipubbph
wdbguut hudwn: Sndwwnh yumnubph wdkgdwb, twl pwtwlh b pEkppunynipjut wybkjugdwt hudwnp,
(ujugnyt wpyniapubp B unwgyl) $puyghnt dwutthubph dhehtt swth (0,5-1 ud) b 6 wlhu Ynudynuunugdu
dudwbwluppowl niikgnn fym thijjut wpdu]bint puhniibph oguinugnpsuwt nhuypnud:

Zhppnuynbphw ndynunwglwl dudwinuluopowl — yniiplyul wpdwkin: punpnbikph Swnkp —
vwubhfbbph sunhbph — nndunp wuninbbph pulwlh - pkppunynipinil
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HexoTtopsie mpoGeMs! OYBEHHBIX KyJIBTYp (COMEHOCTh U HEIPUTOJHBIE ITOYBEHHEIE OCOOEH-
HOCTH) ¥ OTPAaHHYEHHOCTb BOJHBIX PECypcOB BO MHOTHMX CTpaHaX, ocoOeHHO B Mpaxe, BbI3BaIH
HeOOXOMMOCTh BBIPAlllUBAHUA THUAPOIOHHBIX KyJIbTYp. Llempio JaHHOTO HCCI€ZOBaHUA ABIAETCI
u3ydeHUe BIUSHUA pasMepa PPaKIUOHHBIX YaCTUILL ¥ BpeMeH! KOMIIOCTUPOBAHUSA OTXOL0B (PUHUKOBBIX
TajgbM Ha YPOXKAMHOCTH M KOJHUYECTBO ILIOZOB ToMara. OIBITHI IPOBOAWINCH METOZOM CIIy4daifHOM
BBIOOPKH C TpeMsf BapHAaHTAMU U B Y€ThIPEX IIOBTOPHOCTSIX. BapMaHTHI OMbITA BKIIOYAIH TPU BpeMEHH
KOMIIOCTHpOBaHuA (t) ¥ Tpu pasmepa ¢pakuuonnsix yactui;: A = (0-0.5 cm) -t (0), B = (0-0.5 cm) - t (3),
C=(0-05cm)-t(6),D=(0.5-1cm)-t(0), E=(0.5-1 cm) -t (3), F=(0.5-1 cm) -t (6), F = (0.5-1 cm) - t
6), G=(1-2cm) -t (0), H=(1-2cm) -t (3), I = (1-2 cm) - t (6). [ IpUTOTOBIIEHUS TUTATEIBHOTO
pacTBopa B IIpoliecce BBIpAlllMBAHUA PACTeHUIl MeTOZoM GepTHUranuy GbLIa MCIONB30BaHA (GopMyJa
IManagonoryca. Hopmsr monusa B omsitax 1, 2 u 3 cocrasnanu coorsercTBerHo 3 1 (T), 2,4 1 (80% T) u
1,8 1 (60% T). TemmepaTypa u OTHOCHTETIbHAS BIKHOCTH BO3LyXa MJIA BCEX BAaPMAHTOB OIBITA OBLIA
oxuHakoBoi. CpaBHEHUe IIOJyYeHHBIX JAHHBIX IT0Ka3aJI0, 9TO BO BCEX TPEX BApPUAHTAX OIIBITA HAIMYHe
IAHHOTO CyOCTpaTa OKashIBAeT CYIeCTBEHHOE BIMAHHUE HA YPOXKANHOCTh U KOJIMYECTBO IIJIOLOB TOMATA.
OTx0zbl (GUHHUKOBBIX IAJBM CO CpeZHMM pasMepoM ¢pakiuonHbx gacturn (0,5-1 cm) 6-10 Mecsaumamu
BpeMeHH KOMIIOCTHPOBAHUA ABIAIOTCA GoJlee MOAXOAAUIMM Cy6CTpaTOM ZJI BBIPAIIMBAHUSA U HOBbIIIE-
HUS YPOXKAHHOCTH U KOJIMYeCTBA IUIOZOB TOMATA.

becroyBernas KyIbTypA — BpEMA KOMIOCTHPOBAHHA — OTXOZ5I (DHHHKOBBIX ITAJIEM — Pa3MEPBI
@PpaKyHOHHFIX YaCTHI] — KOJIHYECTBO ILTOJOB TOMATA — YPOXAHHOCTH

Tomato is commonly produced as an early spring crop or out-of-season in open field,
glasshouse or polyethylene tunnel. Pests and diseases in soil culture have aways created problems,
especialy in protected areas. (Gul et d., 2005) Today, in many countries, soilless culture techniques
are used for production, especialy in greenhouses (Clikel, 1999). The choice of substrates for
soilless cultivation represents one of the key points to be considered (Leonardi, 2006) due to
technical and economical implications (Giuffrida et al., 2008). Samiei et a. (2005) investigated the
effect of peat moss, coco peat and date-palm wastes as substrates on the growth of Aglaonema, and
their results showed that date-palm peat would be a proper substitute in the future. Also Borji et d
(2010) showed that date-palm pest is an appropriate media for soilless culture with suitable physica
and chemical properties, availability and low cost. Therefore it can be new substrates that introduce
for replacing with other media. The date pam (Phoenix dactylifera) is one of the important palm
productions in the gardens of Iran. Based on published satistics, more than 180,000 ha of the
country’s lands are under the cultivation of date pam, and many provinces of the country,
especialy southern provinces, grow it. Recently, most of the residuas of the pam grove were
burnt. In some areas, the date palm leaves are used for making shade, alcove, break wind, and as a
cover for new planted saplings of fruit trees like date palm tree. Date palm pest is the waste and
residual of date palm tree (Mohammadi et al., 2011). The aim of this study was the using of Date-
Palm waste as a substrate on fruit tomato yield and number.

Materials and methods. This study was performed in the greenhouse research site of Azad Isfahan
University (Khorasgan) in a completely randomized block design with 9 treatments and 4 replications in
three experiments. Palm wastes were chopped into smaller sizes by combine and chopped wastes are
separated in three sizes (<0.5, 0.5-1 and 1-2 cm) by sieve. Then, they were kept in 1.5 m3 plastic bags for
controlling the moisture and temperature. Some amounts of animal fertilizer, N and P fertilizers were added
to them as a fermentation starter and these bags were placed in hot (25 to 30°C) condition. For respiration,
some air holes were made on the bags and the moisture was adjusted to 65%. Every week, these materials were
mixed together and put into the bags again (During the 3 and 6 months). The treatments were three composting
time (t) and three particle sizes included: A= (0-0.5 cm) -t (0), B= (0-0.5 cm) —t (3), C= (0-0.5cm) -t (6), D=
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(0.5-1cm) -t (0), E=(0.5-1 cm) -t (3), F=(0.5-1 cm) -t (6), G= (1-2 cm) -t (0), H= (1-2 cm) -t (3), I=(1-2
cm) —t (6). Then, these palm wastes dumped into Ten-liter pots and then 4 holes were created on the bottom
of pots as drain. Tomato seeds were planted in coco peat and after 30 days, transplanting of tomatoes was
transferred into the pots. Irrigation was done according to papadopolous nutrient solution during eight
months. Also temperature and humidity were constant for al treatments. In experiments 1, 2 and 3, amounts
of irrigation were 3liters, 2.4 liters and 1.8 liters respectively by hand. The plants were 108 totally.
Substrates |eaching were performed every fifteen days for prevention of salt accumulation in the substrates.
Electrical conductivity (EC), pH and porosity of substrates were measured by Verdonck and Gabriels (1992)
methods. Cation exchange capacity (CEC) (Rhoades, 1982) and carbon to nitrogen ratio (C/N) (Walkley
and Black, 1934) were determined. Fruit number was counted and yield was measured by digital scale.
Analysis of variance of data was done with SAS software. Average Comparison of data was done by
Duncan method (5%).

Tab. 1. Selected physiochemical properties of treatments (culture media)

T PH EC, d/m CEC, cmol/kg | Porosity, % CIN, %
A 6.84 6.29 38.85 83 37.88
B 6.72 5.68 47.49 88 29.85
C 6.91 5.99 59.11 87 25.43
D 6.74 391 28.84 89 40.83
E 6.62 4.42 36.26 88 3356
F 6.86 4.62 383 87 28.2
G 6.69 341 18.22 90 43.67
H 6.54 38 28.99 89 30.76
| 6.82 4.97 34.95 88 23.68

Results and Discussion. Tab. 2 shows the effect of different treatments on number and
yield of tomato fruit in experiment 1. Maximum amount of fruit number was observed in D
treatment although it didn't have significant difference with F treatment at level % 5. Treatment F
significantly (P< 0.05) increased yield of tomato fruit.

Tab. 2. Effect of different treatments on number and yield of tomato in experiment 1.

Treatment Number Yield (kg)
A 73.5£6.2ab 9.68+0.82ab
B 76.5+4.58b 7.78+2.05b
C 69+5.48ab 9.83+0.84ab
D 80.25+6.24a 8.75+2b
E 74.75+4.92ab 9.78+2.16ab
F 74.76+8.49ab 12.12+2.05a
G 66.75+11.7b 7.453+1.06b
H 65.25+7.41b 7.14+2.16b
| 67.25+7.2ab 8.923+0.79b

MSE 7.82 1.62

Tab. 3 shows the effects of different treatments on number and yield of tomato in expe-
riment 2. Treatment B had the highest yield of tomato although it didn't have significant
difference with F treatment at level % 5. Highest amount of fruit number were in treatments G
and A.
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Tab. 3. Effect of different treatments on number and yield of tomato in experiment 2

Treatment Number Yield (kg)
A 84.25+11.38a 8.48+0.44ab
B 49.5+11.91b 10+1.13a
C 65.5+11.12ab 7.88+1.73ab
D 68.5+11.9ab 8.59+1.56ab
E 75. 5+7.14ab 7.24+1.51ab
F 69.5+7.14ab 9.9+1.13ab
G 80.25+7.14a 9.88+1.4ab
H 67.25+8.73ab 8.27+1.49ab
| 54.5+6.03b 7.2+1.23b

MSE 12.82 1.66

Effects of different treatments on number and yield of tomato in experiment 3 are shown
in tab. 4. The highest number and yield of tomato were observed in treatment F. C/N ratio in
water extract could serve as areliable indicator of compost maturity (Chanyasak et al., 1983) and
in a mature compost C/N ratio is less than or equal to 25 (Schuchardt, 2005). Therefore culture
media | can be mature compost and culture medias C and F were near the mature compost. It
shows in these culture medias biological activity has been decreased and required nutrients are
present in adequate amounts for plant growth.

Tab. 4. Effect of different treatments on number and yield of tomato in experiment 3

Treatment Number Yied (kg)
A 77+8.98ab 8.57+85b
B 70.5+3.87abcd 7.99+0.9bc
C 64.5+5.98bcd 7.8+0.52bc
[B) 74.25+13.05abc 8.98+2.47ab
E 58.75+2.63d 6.03+0.49c
F 83+8.76a 11.1+1.34a
G 73.25+10.53abc 9.08+2.42ab
H 64.5+5.98bcd 7.45+0.33bc
| 74.75+5.25abc 8.21+0.9bc

MSE 7.82 147

Mature compost gives plants an advantage in increased nutrients and water availability,
and reduces disease pressures (Christian et al., 2009). Therefore treatment F significantly
increased fruit yield in three experiments. Mohammadi et a. (2011) reported tomato fruit yield and
number in date palm and perlite media had no significant difference at 5% level. Tzortzakis and
Economakis (2008) represented that higher yield of tomato fruits was obtained from plants grown in
organic media as compared with inorganic media. Borji et a. (2012) showed that culture medias
including composted palm peat, un-composted palm peat had no significant difference in fruit and
number of tomato fruits. Mohammadi et al. (2012) investigated the comparison of Date-Palm wastes
and Perlite as culture substrates on growing indices in greenhouse cucumber and reported that Perlite
and Date-Palm waste media had similar properties and they had no significant difference on yield and
number of cucumber fruit. Hematian et a. (2012) investigated the effect of addition of some organic
waste to soil on yield and some growth indices of greenhouse cucumber and reported higher yield
were obtained from pure palm peat media. Comparison of means showed that the treatments had
significant effect on yield and number of tomato fruit in 3 experiments. In experiment #1, maximum
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amount of fruit number was observed in treatment D athough it didn't have significant difference
with treatment F at level %5 and treatment F significantly (P< 0.05) increased yield of tomato
fruit. In experiment #2, treatment B had the highest yield of tomato athough it didn't have
significant difference with treatment F at level %5. Highest amount of fruit number were in
treatment G and A in experiment 2. In experiment #3, the highest number and yield of tomato
were observed in treatment F. The results showed in three experiments treatment F were better in
other treatment with regard to its substrate properties and its yield.
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NUPNUNARYLPILENP UNRSUUNRUC UBIUASE (STEVIA
REBAUDIANA BERTONI ) _ORUUZNRULNRU Ururussus rucsSe
nusuuuLLErNrU

U.U. RURUNULSUL, L.UNULU23U4Y, L.E.2092ULLRUSUL

22 QUU Q.U. tuypyulth whyubl hhgpnuynbplugh wpnppblbbph plnnnpunnin
hydrop@netsys.am

Muunudbwuhpyl] o wphtunwfub (¥Cs, Sr) L phwjub (U) pwnhnuntyjhgubph ((FU) jnunufdwb
wnwbdtwhwnlnpnibubpp honh b hhgpnunuhjuyh wuydwbbbpnd dywlws dbnpupunnh (Stevia rebaudiana
Bertoni) pnyulipnid: Mwpqyt) &, np pugopju hhnpnuntthijugh wuydwbibpnud wdkgdws dknpuijuninh pniuwhnudpp
Eyninghwwbu wbjh dwpnip k pwb hnquyhtip: Zhgpownthfugh b hnnh wuydwttbpnud dowldws dknpujunnnud
YEpwhulynn wphbunwljut U-h (¥7Cs, *Sr) wupnibwlnipniip sh gkpuquitgl) URTu-u:

Ukppuwfunun — hpppnynihlju — hnn — wphbunwlwl, phiulul nunhnindhnbbp

W3syvanu ocobGeHHOCTH HakomeHus nuckyccrBeHHBIX (1¥Cs, Sr) u ecrecrBenusix (U) paguoHYKIHZOB
(PH) B pacreHmax MenoBoil TpaBel (Stevia rebaudiana Bertoni), BBIpalleHHBIX B YCJIOBHAX IIOYBBI MU
TUAPONOHUKY. BBIACHIIIOCH, YTO PacTUTEIBHOE CHIPbe MEZOBOM TPaBbI, KYJIbTUBUPOBAHHOE B YCIOBHUSIX OTKPHI-
TOM THUAPOIOHUKH, OKOJOTMYeCKH Goiee wuwncroe, dveM mouBeHHOe. CozepkaHHe KOHTPOIHPYEMBIX
nckyccrBernsrx PH (%¥7Cs, 0Sr) B MezmoBoii TpaBe, KyJIbTUBHPOBAHHON B yCIOBUAX THMAPOIOHUKU U IIOUBHI, He
npessimano I[IJK.

Me €40Bad TpaBa — I'HZPOIIOHHKA — II0YBd — €CTECTBEHHbIC, HCKYCCTBeHHbIE PaTHOHYK/IHAbBI

Accumulation peculiarities of artificial (**'Cs, **Sr) and natural (U) radionuclides (RN) in Stevia (Sevia
rebaundiana Bertoni), grown in hydroponics and soils near G.S. Davtyan Institute of Hydroponics Problems have
been studied. It turned out that the raw material of Stevia, cultivated in open-air hydroponics was clearer than the
soil variant. The content of controlled artificial RN (**’Cs, *°Sr) in Stevia cultivated in soil and in hydroponics
conditions hasn't exceeded the MACL.

Sevia — hydroponics — soil — natural, artificial radionuclides

Judwtwulhg wohtuphnud dhpwduyph wnununjudnipjuts wipuphwn wdnn $nuh Jpu ghnwpyynud |
mputhniwbiulmput pwbqupnuing nmwnwwnn dwpnljuig pyh fupml] ws, tjunbjhnpkt thonpputmud |
wynyhuh hhquwinmpnittbph  wwphpuyhtt obdp:  Umpuihnjuwbwmput  nupuntuwl  pwbqupnodiubpp,
ultiquyghtt wikpghwibpp, swpwpwjinp tbpundu yunjuimd o dwiljuljuwt bhywingmpmmuubph swpphti:
Inipniip vwunuinud | aputng, np dwpnp qupqugus tpyputpnd qplgus L pupd, puwljub ubinudptpphg
oquytint htwpuwynpmpniuhg: Swpkgnuph opdu ubimpupwdund wdnd b dpbpputiph, Jhuwdwpphjunutph
wbktninghwljut Jepudouldwt Bipwupldus sunhwpwdhiin® wphbunwlwt ntubkpjuinitph b pungpbntuh
oguugnpsdwdp: Ziwpuwynp Juuwbigh udph dwppluitg b hhqwunubph ghtnhy utnwdp hbnwgityng hsybu tub
uldwt  Ynyumput  pupdpugiulne hwdwp  owwn  Gpypubpnud  phwlutt  ghwplnhly  pungpuydtuhph b
Yntutpjuiinutph npnimdubp B mwpgood:

68



NUAPNLNPYLPYLELD UNESUUNRUC UBNLUNNSE (STEVIA REBAUDIANA BERTONI ) RORUUZNRULNRU....

Uy hunph msnwdp htwpunnp £ twl wpnugpmipput dbe unp, pwquwplnyge pnyubph
ubipdnisdundp, npnp hwinhuwtnud Eu wpdbpudnp YEuuwwpwtwlut wjnh] ymptph wpnwgpnnubp:
Umnuyhuh poyubph dbke hbEpwilwpught £ dbnpujunwnp, npp wbpbbbpp wwpmbwynd o gusp
Junphufuimpyuudp owpwphg 200-300 wbqud pungp thnpuwphthsubp' unbhnghn b phpuninhnghn:
Utnpuuninh widowly mkpltipp 30-50 wiquid wtih pungp Eu pwpwinhg [8, 9, 11]: Lkpluynidu opowlju Uh-
owuypli wunnnn gnpdénbibphg Uks Juuibiq £ ukpljuyugimud punhwghnt qnpéntip, nph Eyninghuljut
wowbwlmpmip upynud bt juydws wwnndughtt Fubpgbnhluyh plwuquyuenmd dwppme nbutwshu
gnpéniimpyuils htn: Zunljuybu Juuubquignp | jkiwwbppuphdhuljut thnjuwbgdwb onpugh dhongny
nunhniml hnkph (L) Ynunwlnudp dpwljupnyubpnud, hish yuwngdweny npuitip puthwbignud ko dwpnne
opquithqu’ hwighglityny] nwppbp hpyjwbnm pym bikph wpwgwgiwin [5, 6, 10]: Uju wenidng, npnpwlh hb-
wnuwppppnipntt E ubpjuyuginud dwupyne wenpompjut hwdwp quuitquynp wphtunwlwt (U-hg *Sr-h
(Tie= 28,6 wwph), ¥Cs-h (T12=30,1 wmwph) b phwlut (U-hg U-h wnbnupoupdh b Ynunwuluwb
wnwbdiwhwnlmpmutbph nmunidbwuhpndp pugopjw hhypnunthljuyh b hnquyghtt wWuydwbbkpmd
Uouljdud Uknpuijuninh pniuwthnudpnid:

Ymp b dkpng: Shnwhnpdpp gpyl) G 2009-2011ppe. Zujjuljut URY-h (pwhwgnpédk) E 1976-1989pp.,
JEpwowhwgnpsyby £ 1995p.) mbutwsht wgnkgnipjut 30 YU pwnwyhnny gnuumd qunidnn 22 @UU Zhgpnuynuhluh
wpnpkdubph ptunhnmunnud (2MF): 2MP-h thnpdunupnbpp ninuupjws i Gphwth hwupuw-wpbbpub dwumd,
snyh duytptnyphg Unwn 950 U pwpdpnipjui Jpw, Upwpwuyut quonh phuljhdujuut guydwbbbpood: Yhdwb
uhunn gudwpuwyht k, onh wduwlwh dhghtt oipdwuwmh&wip hnijhu-ognuwninu wdhubiipht 25-26°C E, wknnudukph
wnupkljub vhghtt gnidwpp hwutinud £ dhigh 300 du: ZEwnwgnunnipinibph hwdwp opjiljn k wnwyky dknpuijuninp-
Stevia rebaudiana Bertoni (ulj.1): Pnyubpp nijupydty G 1 u?, 5 U2 vl dwlbpbku niikignn hhppnuynhjulw
Jhghnwughnt winputpnud b 1 ¥? dwljbptun] hnnuyht unnighynid:

UY.1. Ubknpuunwnp hhppnynuhljuljub Jighinmughnt winpenud

Uwnnighsh hnnp  huwwbwwywwnuwght , opndh, Juppnbwwnwght: Znudnwuh wuwpnibwlnipeiniip 9 % L,
wwwhnyws E $nudnpny b uhnudnyd: Znnp nonglp & 2Mb-h wwiwpwspny hnunn wedh (Zpugnut ghwn) opny:
Zhnpnunuhuynud pnygubpp ubimgdl] tu .U, Ywdpjuth Ynndhg wpwowplus ubinuinmsnypny [1]: Npuyhu
guiynip oquuugnpsyk) k 3-15 dd dwuthlulph wpudwgsny quupwp, hpuphiughtt updhp b vl pwpud b npubg
jpwptmpnp' 111 hwpwpbpmpjudp: @npdwtdnipubpnud *Sr-h,  ®¥Cs-h wupmibwlmpeniip  npnpykp  k
punhnphuhuljut Ukpnyibpny qinpp $ntwghtt YM®-1500 nughndbunph dhengny [4]: U-p npnoyky E kpunpuilghnt $n-
undbnphly bqwbwyn] wpubbwgn 1 phwgknh Yhpwodwdp [7): Unwugdus wljugibpp hwdbdungl] ko
uwhdwbwpnyuwunpkh punnipniuabtph (UEL) htwn [2, 3]:

Upnym Giplkp b phinupyniy; Poiuwhnudph npuiljp pumpuigpnn juplnp  gniguthy b wphbunwlju
NU-h wupnibwlnipjut hudwyunuupuimpniup pymidws punhnbnnghwjut winjnwbgnipjut
suthwthoubpht: Un.l-nud tbpluyugdué ndpujikpp gnyg Eu wiwghu, np poygubph dowljdwitt viwppbp
Enuiwlutpp (hnn, hhppnynthuw) npny wqpbgmpmt ko niikgl) poruwhmdpnd (FU-h jnunwljdwt Jpua:
Cun npnud, hhnpnuntthly pnyubpp nunhnuljinhynipub gniguthoitipny ghgnud Eu hnnujhtitkphtt' hhnpnuyn-
uhjuynud pnyubph dpwljdwb wuydwtbtph punhnkynnghwljwt jupdusnipyui pnyugdwi sunphhy:
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Un. 1. tunhnimlyjhnitkph yqupmbulnipmip dbnpujuninh poiuwthnudpnud hhnpnunthljugh b honh wuydwbibkpoud

Upuiljdwb U105% %0gy | 137G
tnuiwyp Pp/lq
Gupbh b Znn 1,8 18,6 18,4 T,
B Zhnpnunithlu 1,3 14,1 14,4 punpt], np
honnul b [Upm (23] - 100 200

hhypnunuhfuymu pnyubiph yepgbntyw opquitutiph Uke [(Fu-h wpnupuduinughtt bkpputhwigdw punhw-
ump uljqpwnpyoip Eu Swnwyl) onuyhtt wjuquithg puthqus dptnnpuughtt wknnudubpp, thnpht, dnipp, wk-
pognjbipp: Zhnpownthjuynud pogubph ke FU-h puthwigdwb wnpmp ko swpugl) twl ubinumsnyph
wuwnpuundwt hwdwp oqunugnpsjws bughtt wpnbqui gmipp b phthwljwt ymptpp, hull hnnught
wuydwbubpmd® npnghs onipp b hnnp (w. 2):

Un.2. runhntmlyjhnubph wwpniulmpgniap 20P-h opgwlju hnnbpnud,
nnnghy, wpuntqut optipnud bt uiipupup nudnypnud

90Gy | 137Cg o
‘Ldnioh mbkuwlyp o/, Fpl, U10%%
Znn (0-30 ud) 6,5 7,6 3,7
Npnghy onip (Zpuigqnuil ghiwn) 0,064 0,009 0,02
Upwnkquili gnip 0,044 0,007 htanphkp
Ulliqpupwp nidnyp 0,15 0,025 0,19
U, ulkint oph hudwnp [2, 3] 5,0 11,0 -

Nupqyty & np honnud dowljdus dbnpuijunnp, hiywbu wphtunwfw, wjiybu ) ptwljut +U-h
wupnitwlmpjudp ghpuquigh] £ hhgponunthfumud dywljdwsht hwdwwyunuupwtiwpwp, 1,3 b 1,4
wbqu: Cunn Eplinyphb, wjuntn npnowlh nhp B juwnugl) 2Mb-h viwpwsph dknpufuninp dpwlnieyut
hwuwp oqunuugnpéywé nnnghy oph b hnnh hwikdwnwpwp pupdp nunhnwljnhynipniip hhypnuynuhjuynod
oqunugnpdynn ulitinu-mdnyph hwdbdwwn: Ungnuuwl 2-h indjuukipp gnyg Eu tiwhu, np windh gmipp
(Zpugnut glw), npny nonqyty | honp, ©Sr-h & ¥Cs-h wupnibwympjudp gipuquignd E ubigu-jnusnyph
yuwwnpuundwb hudwp oqunugnpdyws Ejuyhtt wpunkqpuit opht, hwdwyunuupowbiwpup, 1,4; 1,3 waquad:

Zhnpnuynuhfuynd Utnpujuninh Upwynipyut hwdwp oquimugnnéywd Eughtu
utiipuymdnypt hywbu wphtunwlub (*Srp 3,4 wqud, ¥Cs-n 3,6 wuqu), uytytu ) phwlu (U-np 9,5
wiqud) (FU-h yupniiwlnippudp ingiybu qipuquigl] B wpnbqut opht: dpwithg htnlnud E, np
utiipuményph yuwnpuundwt hudwp oqunugnpéyws phuhwjwt ymphpomd wolw B oty U-h, *Sr-h,
13Cs-h Uhwgnipiniiitip: Auguhwynyty Etwl, np ptwljut optipnid *°Sr-h wwpniwnipiniip gkpuquingty &
137Cs-ht1, wnh opnid 7,1 wbiquud, wpinkqput gpnud 6,3 wiquud, dhispbin hnnnid wtinh E niukgl) hwljunwyp®
¥Cs-p ghpuquigk) t *Sr-ht 1,2 wbqud: ©hb Guyghtt ubinuménypnd *Sr-h  wupniwlnipmniin
ghpuqugly £ ¥Cs-hti, hul] hnnnud ¥Cs-p ghipuquiigh) £ *Sr-ht, vwljuyt b hnnnud, b hhpponwnuhluynid
Ubnpuiununh poruwhmdpnud *Sr-h b ¥7Cs-h wyupniwynipinitip qquih swthny sh uppbpynud: Zwdubwpwn,
nu wuydwbuynpjws b dknpupuinnh jEhuwputujut wnubidtwhwnlnipmnititpny: Cun gpujutnipjut
ujuikpp, hnn-poyu hwdwlupgmd (Fo-h ghudnn hwpwpbpnipibtiph (32=2S1/%%7Cs - poyunud(*°Sr/¥Cs
hnnnud) wipdtpubipp thnthnjuuljub Eu b jupudws Eu pnyubph nkuwljughtt wnwbdtwhwnynipnittitphg [9]:
NMupqyty E np Uknpujuninp hnnhg twpuptnnty | %°Sr-p, ¥7Cs-h hudbdwwn, dhspbn hhnpnuynuhljuymd witnh
E niukgh] hwjwowlp: Uy dwuhtt o Juynud hnn-pnyu b ubinupup (nényp-pngu. hwdwlupgtpnud
Utnpuininh hwdwp 2Sr-Cs qnygh Y2-h b nunwluwi gnpswlhgutph (Y9=MFU-h wupnibwlnipniup
pnyunid ( (FU-h wupmbwlnipmniip hnnnud) wpdbpubpp: Ujuybu, dinpujunnh hwdwp hnpod 9Sr —%Cs
qough 2>1 — %Sr UQ>¥Cs UG, hull hhypnuynbplugnud’ H2<1 —¥Cs UG>%Sr 4G: Uw hundpljnd E
qpujuimpyutt tfjuyikph htwn, hwdwdwyt nph hnnnud ©Sr-p guidnud £ hntwinpowbwljugghy, huly ¥Cs-p' ny
tnjuutuljuyhtt duny [ 10]:
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NMupqlt) k, np dbnpupuninh gnidwpuyhtt (uljnpynipju dke *Sr-h b ¥’Cs-h dwutiwpwdhip dhwuht
hnnnud b hhnpnuynuhfuynud juqudl) Ehudwywnwujpwtwpanp, 8,4 % 1 5,9 % (wy. 3):

Ujuhwyn E np phl hhppnunuhjuynid wdkgdus dnpujuninp gnidwpughte (rujnhynipjudp
ghipwquigk) t hnnquyhtht, uwluyi gnudwpuwghtt ((wnpynipjut ke  *Sr-h b ¥Cs-h dwutwpwdung 1,4
wiqud ghend E npwi: Ywplh b Eupwnpl, np dinpuwpunnh gnudwpughtt ((uupyniput Jhugus
dwutwpwdhip' hopgnud (91,6%), hhnppnuynuhuynd (94,1%) Yuqut) ki niphp phwfwi (40 K, 234 Th, 231 Th
ug) b wphbunwlub (¥Sr,3Cs,''Ce b wyj) (-winhynipjudp odnyws MFU-p: Fpwughg wdbiwdks (-
wljnhynipjnil niuh 40K-n [10 J:

Un.3. Ubnpujunnh pniuwhnidph gnudwpughtt ((uupynipinodp b gpu dbe (FU-h dwubnupwdhp

Pnyubiph dowldwb Anudwpuyhle Sr | 137Cs | Mippy AL

Enutwlp (rwyunhympit | dwubwpwdhip ((uunhynipjub dke, %
Fplyg

Znn 440 4,2 4,2 91,6

Zhnpnuynihlw 480 2,9 3,0 94,1

Ujuwhuny, dkp numdbwuhpmpmiiibph wpyymipnd pugwhwpndly k. np pugopju
hhnpnynuhjuynd wgkgqus dbnpujunnh pniuwhnudptt wphbunwuw (°Sr, ¥Cs) b puwfut (U) [XU-h
yupniibwlnipjudp  punhnktynnghwwtu  wygkih  dwpmip k pwb  honuyhup:  Upwpwuywb  guownh
wyuyiwbbpnid  hswbu  wbhnng, wiwbu b honughtt  dowlnypubpmid  dnpuwjununh  pniuwhnudpnid
Jtpwhulynn wphbunwlwub FU-h (*Sr, ¥Cs) yupnibwlnipniup sh gipuquigk) UlTu-u:
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CUMBHOHTEI APAPATCKOU KOIIEHWUJIU PORPHYROPHORA HAMELIT
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Hayursii gerrp sooxormu u ragposxogoraa HAH PA
mur mar07@gmail.com

ViccnemoBaHbl MUIIETOMBI C CUMOMOHTAMU apapaTCKOil KOIIEHWIN, UX CTPOeHHe U JIOKAJIU3AIUid B Tese
HacekoMoro. CHMOHOHTHI B JXM3HM HAaCEKOMBIX BBIIIOJIHAIOT B OCHOBHOM Tpoduyeckyio ¢ynkumio. BemyTcs
KCCIeOBAaHUA [JIA BBLABJIEHUSA BO3MOXKHOI POJIM MX B IpOIjecce CHHTe3a KapMHHOBOM KHCJIOTHI y apapaTcKoi
KOIIEeHWIN.

Kokumzer — MHI[ETOMBI — CHMOHOHTEI

Zhnwgnuyl] i wpwpuwnyut npput jupdhph dhghnndubpp updphnnbbpny, tpwubg junmgjugpp b
utnuyugedp dhgwnh dwpdiowd: Updphninbbpp dhpwntbtph Yuipmd hhdtwljwinud juwnwpnud o wipndhly

dniughu:
Zhnwgnuinmpjniiibp B imwpdnd b bwpn phipkne ipullg hujwbwlwb phpp jupdhtuppyh uhipbquut
wpnghunid wpwpwnyub npuith opquithqunu:

Coccinea — upgkwnnndikp — upuphninnibn

Ararat cochineal mucetomas with sumbionts as well as their structure and localisation in the insect organism
were studied. Symbionts provide the trophic function for insects. To find out their probable réle in carminic acid
synthesis processin ararat cocheneal organizm the investigations are carring out.

Coccinea — mycetomas — symbionts

CHMOUOHTHI UTPAIOT BAXKHYIO POJIb B KU3HM HACEKOMBIX, M POJIb 9Ta CBA3aHA, B IEPBYIO O4Yepels, C
IIUTaHHeM OpTaHM3Ma, HO OHA OYeHb CJIOXKHA U BBIACHEHA ellle HeJJOCTaTOYHO.

CuM6uOTHYeCKHe OpPTaHMU3MbI HAH/eHBl y IIOIY’KeCTKOKPBLIBIX, IIMTAIONIMXCA COKAMH PaCTeHHIi,
4epBeloB, KpoBOcOCymuX. JIOKaJIM3YIOTCS OHH B IIOJOCTH KHIIEYHWKA, B CIIEI[MAIBHBIX OTPOCTKAX
nmepesHe#l kumku. MHOrZAa OHM HAaXOAATCA BHYTPHU KHIIEYHBIX KJIETOK, KaK Yy JKYKOB TOYMJIBIIUKOB,
JIMYUHOK JIPOBOCEKOB — (DOPM, CBA3AHHBIX C JPEBECHHOM. Y HEKOTOPHIX XKYKOB (ZOJITOHOCHUKHU, JTUCTOEZBI)
CHUMOUOHTHI XXKMBYT B KJI€TKaX MaJBIIMTHEBBIX COCYZOB. Y MHOTUX HAaCEKOMBIX CUMOMOHTHI HAXOAATCA B
XKMPOBOM TeJIe UJIM TIOJIOBBIX JKeJIe3ax.

Krerku, B KOTOPBIX OGHTAIOT CUMOMOHTHI — MHUIIETOIIUTHI, YaCTO 060COGIAIOTCS MOPHOIOTUIECKH B
MuIeToM. MHIIETOM U XMBYIIMe B HeM CHMOMOHTHI BCTPEYAIOTCA y BCeX OCOOeil JaHHOTO BH/A, UTO
CYILECTBEHHO OT/IMYAET 5TO SBJIEHME OT IIAPa3sUTH3Ma, TaK KAK IAPA3UThl BCETZA IIPHCYTCTBYIOT y YacTH 0CObei
xo3siuHa. CHMOMOHTBI IIepefia- I0TCS IIOTOMCTBY Yepe3 IIOJIOBble KIETKU. JTUM OOBACHIETCS MX IPUCYTCTBHE Y BCEX
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ocobet Buga. OHM IIPOHUKAIOT B AWLEBbIe KJIETKY elle B TeJle MaTepH ¥ aBTOMATUYECKH OKa3bIBAIOTCS
B TeJIe 3apOJbILIa.

CrefyeT OTMETWUTH, YTO B OOJBIIMHCTBE CIy4aeB B Teje HACEKOMOTO HAXOAWTCSA OLUH BUI,
MUIETOMa, HO HEPeAKO BCTPEYAIOTCs ABA BUJA, @ MHOTAA U 6oee [9)].

BonpumacrBo npencraButenein Homoptera xapaxkTepusyloTCs HalWYMeM SHJOCHUMOHOHTOB,
CHa0XXAMOIIX CBOMX XO03f7€B HEJOCTAIONMMHU B COKe IPOBOJSIIIMX COCYZOB GEIKOB M BHUTAMUHOB,
KOTOpBIE BOCIIOJNHSIOTCA B pe3yjbTaTe IepepabOTKM IPOAYKTOB MX MeTabonusma ¥ (pUKCAluu
aTMocdepHoro azora. Bmecre ¢ 3TUM CHMOUOHTSHI BBIIOTHSIOT U CAHUTAPHYIO QyHKIMIO [9].

I'naBuBIMUT IIpHU3HAKaMH, pPa3INYaiolNMH1 CI/IM6I/IOHTI)I KOKIMZ, ABJIAIOTCA HMX IIpUpPOJa
(GaxTepuenoso6Hble MIM IPOMOKENIONOOHBIE), PACIIONOXKEHWE UX B Tejle HACEKOMOIO U CIO0CO0
3apaKeHUs AULEKIETKH.

ITo coweranuio sTux 0CO6eHHOCTeﬁ BBIJECJIAOT THIIBI CI/IM6I/1033, pacmpezneneHne KOTOPhIX IIO
ceMeiiCTBaM KOKIIWJ, OIIpeZiesIIeTCs SBOJIONUeHl MOoAOTpsAa. Tak, IpUMUTHUBHbBIE TPyl 061afalo0T
GaKTeprenoso6HFIMU CUMOHOHTAMHY, SBOIIOLUOHHO G0Jee IIPOBUHYTHIE — JPOXKIKEIIOO0HBIMHU.

Hau6osnee BeposSTHO, YTO MUILETOLMTHL X CBOOOSHO pacCessHHbIE CHMOMOHTHI IIPUCYILU (oJee
IPOABUHYTHIM CeMeiCTBAaM KOKLIKJ, B OTIMYHE OT Oojiee apxXaudHOro Muieroma. Kpome toro,
3apaxxeHue ﬂﬁHeKJIeTKH B IIPUMUTHBHBIX CeMefICTBaX, B OT/In4YHE OT 60]166 IIPpOABUHYTHIX, UAET Y€pe3
3azuwmit nmosoc [1].

Ilepi0 HACTOALIETO KCCIENOBAHUSA SABIANIOCH U3ydeHHe CHMOMOHTOB apapaTCKoil KOLIEHIIH —
IIpeacTaBUTEIA KApPMHHOHOCHBIX Y€PBEIIOB 1 UX POJIb B OPTaHU3M€E€ CAMKH.

Mareprar i MerogmKa. [l BHIABIEHUA HAIMYUA CUMOMOHTOB, PACIIOIOXEHHA MX B Tejle HaCeKOMOTO,
CBOMCTB MX ¥ BO3MOXHOH pOJM B IHMIMEHTOOODa3OBaHMM IIPOM3BOAMIOCH AHATOMO-TOIOTpadIyecKoe
HCCIejOBaHVE BHYTPEHHHUX OpPraHOB caMKu moj Mukpockonom MBC-1. HedukcupoBaHHble IIpemaparsl
Ha6TIOJAINCH TakoKe B Pa30BO-KOHTPACTHOM MHKPOCKOIIE.

VuureiBas, YTO IPH TUCTONOTHYECKOH 06pabOTKe KapMHH SKCTPArvpyercs U3 MHUTMeHTOOGpa3yIoLuX
CTPYKTYp M 3aKpalIuBaeT MOPQOCTPYKTYDHI, OTIPeIlapUPOBaHHbIE IIOJOBAs M NHUIIEBApUTENbHAA CHCTEMBI, MX
oTfensl U CIPYyKTypy GotorpadupoBanu mom MHUKpocKomoM “Dprasai’ B (HH3HOJIOTMYECKOM PacTBOPE,
THCTOTIpeNapaTsl usydanu moj mukpockomnom NU-2E.

Jlst buKcanuy measx OpraHu3MOB, a TaKKe M30JIMPOBAHHON II0JIOBOM CHUCTEMBI, OT/IE/IBHBIX €€ JacTel 1
AW, HUCIONB30Banu pactBOopsl byswa, ®CY (bopmamun - cmupr — ykcycHas xucmora, 3:1:0,3), cmecs
IMerpynxesuya u pactsop Kaprya.

C 1e/bI0 THCTOJIOTMYECKOTO aHAIM3a OTJe/IbHbIe YaCTH II0J0BOM CHCTeMBI 3aauBany B mapapuH. Cpessr
TOJIH_H/IHOf/’I B 6-7 MKM OKpallMBaJI¥ TeMaTOKCUINHOM-303MHOM IIO FaHseHy, JKeJIE3HBIM I'eMaTOKCHUJIIMHOM — IIO
Teiimenraiiny.

Peszyasrarsr H obcyxzerre. IlonoBas cucTeMa IIOJOBO3PENBIX CaMOK apapaTCKOM KOIIEHILIH,
BBINIEJUINX M3 ILMCT HA IIOBEPXHOCTh IOYBBI C I€JIbI0 CIIAPUBAHUA, 3aHUMAeT 3HAYUTEIBHYIO YacCTh
6promHoi monoct. OHa COCTOMUT M3 TAPHBIX AUYHUKOB, MAPHBIX UM HEIAPHOTO AHII€BOJOB, BATMHBI U
crepMaTeky. SIMYHUKYM COCTOAT M3 IBYX [IJIMHHBIX, M3BUTHIX AHIIEBBIBOAAIIUX TPYGOK, BOKPYT KOTOPBIX
PaZMaIbHO PACIIOIOXKEHH! OZHOKaMepHEIe AiilieBble TPYOOUKM — OBAPHOJIBI PA3HOM CTeleHH pasBUTHUA [6].
Ha moBepxHOCTH AHIEBBIBOJAIIMX TPyGOK B XXMPOBOM Tejle OBLIM OOHApY>KeHBI IapHbIe 06Pa3sOBAHUI
HeompeereHHOH Gopmbr — MuneToMs! (puc. 1). CxozHas KapTUHA SUYHUKOB C MUI[ETOMaM¥ HaOII0aeTCst
y Margarodes [10].

K Havany MHIMCTHPOBAaHWSA JUYUHOK AUYHUKYU IIPECTaBIEHBI ABYMS IIPOTOKAMH CO MHOXXECTBOM
chepuyeckux BBIIAYMBAHUN — Qoyukyn. Ilepen BCTymJleHWeM OOLMTOB B IIEPHOJ POCTAa AUYHHKHU
IprOGpeTaoT PO30BYI0 OKpacKy 3a CYeT IOABIEHMs NUTMeHTa — KapMuHa B domukynax (puc. 2).
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Puc. 1. Cxema 110710B0#1 1 IHIIeBapUTEIBHOM CUCTEM CAMKH apapaTCKOM KOLIeHUIH.
1 — snyHUKY; 2 — TapHbIe SHIEeBOBI; 3 — HelapHbIH ANHIeBOA; 4 — XKeJIe3nCcTas 4acTh
BAarWHBL; 5 — CBOGOZHEIIH OT JKeJre3 y4aCTOK BarWHBI; 6 — CllepMareKa; 7 — MILIETOMBL

Puc. 2. Orpesox stmynvka nuarHKy. HarusHsrit npemapar. YBer.: 06. 10x; ox. 10x

B nepuoz BuTe/roreHesa Napa/UleSIbHO HAKOIUIEHUIO JKEITKAa B OOILIa3Me B BHJE KDYIIHBIX
TpaHyJ H/ieT MHTEHCHBHOE YBeJIHWYeHUe 4YuCiIa Oojee MeNKHUX TPaHysI PasHbIX OTTEHKOB KPACHOTO
uBera. Ilepes BBIXOZOM CaMOK M3 IHCT B (OUIMKYJIAX AUYHHKA HAET POCT OOLUTOB U 0GOCOOIEHMEe
IIUTAIOUX KIETOK B alIMKAJIbHOM YaCTH KaXOrO OOLMTA, B PE3yJIbTaTe Yero OBAPUOJIBI IPHOOPETAIOT
rpuGoBuzHyo ¢opmy. B 1mrasMe O0OIMTOB IIPOJOJDKAETCS HAKOIUIEHHE IMIMEHTHBIX TIPaHyl,
IPUJAIOIINX UM SPKO-KpacHyIo okpacky (puc. 3) [4, 5]. Hapsmy c stum mpoumeccom mzer M poct
munieroma. [Ipu paccMoTpeHuUM ero 1oz, GOBIINM YBEIUYEHNEM MOXKHO YBUAETH OKPYTJIble KJIETKH —
MuneTouuTsl (puc. 4), IpH paspslBe KOTOPBIX OCBOOOXKJAETCS Macca MeJIKHX IaJOYKOBUIHBIX
o6pasoBaHuiI — GaKTepHUEeBUAHBIX CUMOMOHTOB (pHcC. 5) (HeomybnukoBanHble maHubie JI. MKpTdsH).
Taxwue >xe 06pazoBaHuA GbLIN OGHAPYKeHHI y 6a3aIbHOTO OCHOBaHMA 0BaproJsl (puc. 6) [3].

Puc. 3. Orpesok sudyHMKa TIepes BEIXOLOM CAMKH U3 LUCTHL. B mIa3me ooruroB Habmomaercs
CKOIUIEHHe IIMTMeHTHBIX Irpany (crpenku). Harupnerit npemapat. YBeir.: 06. 10x; ok. 10x
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Puc. 4. VI3011poBaHHbIH OT ANYHUKOB MUIIETOM C MUIIETOLIUTAMH.
Harusmsrit pemapart. YBei. 06. 20x; ok. 3x

Puc. 5. Bakrepuenono6HsIe 5HAOCUMOUOHTHI — COLEPKUMOE MHUILIETOLIUTOB.
Harusuerit mpemnapar. Yeir.: 06. 40x; ok. 3x

Puc. 6. Bakreprenogo6Hbre CUMGHOHTBL Y OCHOBAaHUS oouuTa. ['cTonpemnapar.
YKenesuslit remaTokcuauH. Ysea. 06. 100x; ok. 12,5x

Ilo Bceit BepoATHOCTH, NPOHMKAs B ILIA3My OOIUTA elle IO (GOPMUPOBAHMA XOPHOHA*,
CUMOMOHTSHI BHITIOTHAIOT He TOJIBKO TPOPHUUECKYIO ¥ CAHUTAPHYIO QYHKIUH, O YeM OBLIO YIIOMAHYTO
paHee, HO, BO3MOXHO, U OIpeZieJIeHHYIO POJIb B CHHTe3e KapMUHOBOI KuCIOTHL. Hazo orMeruTs, uTo

Ha ANYHHUKaAX apapaTCKoﬁ KOIII€EHWJIN BBIABJIEH €lIe 1 BTOPOfI BU/ MUII€TOMaA (PI/IC 7)

" * XopwuoH siina GopMupyeTcs GOIMKYISPHBIMH KIETKAaMH He3aZ[07Ir0 /0 OBYJIAIMM, IOSTOMY SiAI[a apapaTCKOii KOUIEHWIN, KaK U APYTHX

M3Y4YeHHBIX KOKIIW/, He UMEeIOT MHUKDOIIHAIe. C]Iel[yET TIOAYEePKHYTH, YTO OILUIOZOTBOPEHME AU TAKXKE IIPOUCXOIUT 10 OGPEBOBRHH’I XOpHOHA U

BBIXO/ZA U1 U3 ANYHUKOB B BarUHY.

75



JLIL. MKPTYAH, C.P. MAKAPAH

Puc. 7. Bropoii Buj MUIIeTOMA Ha SUYHUKE.
Harususrit mpemapart. YBei. 06. 40x; ok. 3x

Y paBHOKPBLIBIX, U IIO-BHAUMOMY HU y KOTO 60jiee, OTMEU€HBI aHTPAKOXHMHOHSBI U OIM3KHe K
HuM adunsl. [[Tupoko pacmpocTpaHeHHbIe B MHpe PacTeHH, OHH CHHTe3HPYIOTCA HAaCeKOMBIMU
CaMOCTOATENBHO, XOTA M U3 OOLIMX HCXOZHBIX HPOAYKTOB. HeKoTOpble NHUIMEHTHI TaKOro poja
dayopecuupyor B yiIbTpadHOIETOBOM CBeTe U HCIIONB3YIOTCSA YeIOBeKOM C JAaBHUX BpeMeH. B
YaCTHOCTH, BBIpabaThIBaeMas KOIIEHMIBIO KapMHHOBasd KHCJIOTA He BBIIBETAeT CTOJNETUAMH, U
OKpalleHHBIe €10 CPeHeBeKOBble MHHHATIOPHI /[0 CHX IIOP COXPAHAIOT HCXOTZHYIO APKOCTh M COYHOCTD
uBera [2].

Kpacka, morygaemas 13 apapaTcKoi KOIIEHUIIH, BBICOKO I[eHMIACh B MICTOPHYECKOM ITPOILIIOM.
OxkpaleHHble €10 IpshKa, TKAHW W KOBPBI OBLIM JKeJIAHHOM J06bIYell 3aBoeBaresneil. Tak, coriacHo
aCCHUpPUHCKOMY KIMHOIIMCHOMY TeKCTy Ha B3aThe MycacCHpCKOTO XpaMa B Ka4ecTBe LIeHHOTO Tpodes
YIIOMHHAeTCS LIEPCTh IIypPIIypOBOTO LiBeTa CTpaH Ypapry u XaHxy [8].

B HacrosIee BpeMs eCTh MHOTO CIOCOOOB IOJyueHHUS KPAaCHUTeNA U3 apapaTcKOil KOIIeHIIU
[7]. Ho Bompoc, xakum 06pa3oM CHHTe3HPYeTCs KApDMUH B Tejle KOIIEHUIN U UTPAIOT I CUMOHUOHTHI
oIlpeJie/IEeHHYIO POJIb B 9TOM IIPOLiECCe, TIOKA OCTAETCS OTKPHITHIM.
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VIsyueHbI OCHOBHbIE IIapaMeTpsl Ipoliecca GHOCHHTe3a L-ajaHWHA HOBBIMH IITAMMaMHU-TIPOAYLLEHTAMI
Brevibacterium flavum GL1 u GL18, ayxcorpodnrsivu no D-amanuny, ycroiuussiMu kK D,L-a-amuHOMAacIAHOM
kuciote u B-Cl-L-ananuny.

BeIsBI€HO, YTO COCTaB NUTATENBHOM CPelbl CIOCOGCTBYeT MaKCHMAIBHOMY HAaKOIUIEHWIO L-amanuHa. B
paspaboTaHHBIX ycaoBuax mrammsl Br. flavum GL1 n GL18 mpogymupyior go 53,7 u 60,5 r/n L-amanuna co-
OTBETCTBEHHO.

Brevibacterium flavum — wrrammr-npogy e — L-arammm — gpepmenrangus

Muunultwuhpdly] B L-wywihth  Yhbuwuhbpbqh  hhdtwliwt  wwpudbuptpp'  D-wywihih - tjuwndwdp
wnipuninpnd, D,L-a-undhiuljupuquippih ni f-Cl-L-wjuthtth tjuiniundp Yuynit Brevibacterium flavum GL1 b GL18 tinp
onun-wpunwnphytikph thngny:

Nupqyt) k np ubinuyhtt dhpwjuyph juqup tyuunnd £ L-wwithth weu]bjugnyb inunwldwip: Uruljwus
wuydwlbpnd  Br. flavam GL1 m GL18 owundubpt wpunwnpnud  ku dhigh 53,7 b 605 ¢ff L-unuihu
hudwywunwupwbwpup:

Brevibacterium flavum — punnwi/-wpununphs — L-uyuihl — $hpdbinnughw

The basic process parameters of L-alanine biosynthesis by new strain-producers Brevibacterium flavum GL1 and
GL18 were studied. They are auxotrophs for D-alanine, resistant to D,L-a-aminobutyric acid and p-chloro-L-
alanine.

It was revealed that the composition of nutrient medium had contributed to the maximum accumulation of L-
alanine. In the conditions selected, Br. flavum GL1 and GLI18 produced up to 53.7 and 60.5 g/l of L-alanine,
respectively.

Brevibacterium flavum — strain-producer — L-alanine — fermentation

L-ajaHuH — 3aMeHMMas aMHHOKHCIIOTA, BXOAAIIAS B COCTaB GeIKOB MbIIIEYHON M HEPBHOH TKaHeH. AJaHUH
SBJIETCS BKHBIM MCTOYHHKOM OSHEPIMU MJIi TOJOBHOTO MO3Ta U IEHTPAIbHOH HEPBHOH CHCTEMSBI, YKpeIULieT
HMMYHHYIO CUCTEMY ITyTeM BBIPAGOTKH aHTUTEJI, aKTUBHO yYaCTByeT B MeTaboJIM3Me CaXapoB U OPraHUYIeCKUX KUCTIOT.

L-aJaHUH IHPOKO IPHMEHSETCS B MEAUIVHE B KAYeCTBE OZHOIO M3 KOMIIOHEHTOB CMECH IS IIaPeHTePaIbHOTO
IIMTaHUS, B CEIbCKOM XO3SHCTBE U B IIMIIEBOM IPOMBIIIIEHHOCTH.

TIpoMBIIUIEHHOE TIPOM3BOACTBO L-ayaHuHa OGBUIO OCHOBAHO Ha CIOCO0AX SHMMATMYECKOTO THAPOIM3A, a B
IIOC/Ie/[IOIeM MUKPOOHOJIOrdecKoit TpaHcdopmanu [2, 8, 11, 12].
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AHanu3 MCTOYHMKOB IIATEHTHOM M JAPYTOHl HAayYHO-TEXHWYECKOH MHpOpManuu B 06IacTH
MEKPOOHOJIOTYECKOTO CII0Cc00a MoTyYeHns L-aJlaHrHa II0Ka3asl, 9TO, HECMOTPS HA HA/IMYKe IITaMMOB-
IIpOAyLeHTOB L-anaHuHa, TOTyYeHHBIX Ha OCHOBE MHUKPOOPTaHU3MOB ponoB Arthrobacter, Escherichia
u Corynebacterium [4, 9, 10, 13, 16,], orcyTCTBYeT IPOMBILITIEHHOE IIPOU3BOACTBO STOM aMHUHOKHUCIIOTHI
ImyTeM IpsMoi (epMEeHTALUU U3 UCTOYHUKA yrtepoza [8, 17]. 3BecTHbIe mITAMMBI MUKPOOPTaHU3MOB
poza Brevibacterium B OCHOBHOM IIPOZYLMPYIOT palieMidecKyio cMech — DL-ananus [4, 14, 15].

[ITaMMBI-TIPOAYIIEHTHI, CIOCOGHBIE K CBepxcuHTedy L-amamuna y Brevibacterium flavum,
Brepssie 6butu noxyderst B HUTHA (usae HITI «Apm6uorexsomorus» HAH PA) na ocHoBe mramma
mukoro tuna Br. flavum ATCC 14067. HaubGosnee aktuBubiit wtamm Br. flavum AA5 (BKIIM B-3991),
HyXZalomuiica mia pocta B D-amanune (D-ala’) u ycroitausstit k D,L-a-amuHOMaCISIHOM
xuciore (D,L-a-AM K-1), B mofo6paHHbIX YCIOBUAX KyJIbTUBUPOBaHUA IpoAyuuposan no 44,0 r/x L-
ananwuHa [3].

Hamu na ocuoBe mramma Br. flavum AA5 MeTomoM XUMUYeCKOTO MyTareHe3a GbUIN IOy YeHBI
HOBBIe, ycTofuussle K $-Cl-L-amanuny wrammsr Br. flavum GL1 (MHMUYA 11841) u Br. flavum GL18
(MHMUA 11842) ¢ mOBBINIEHHBIM BBIXOZOM L-ananuna.

Ilensio HacTOsIEeH PabOTHI OBLIO IPOBEEHNE ONTUMHU3AUN (PepPMEHTAIMOHHOMN TN TaTeIbHON
CpeAbl W TOAOOP YCIOBHMI aspaljuy s BBIABJIEHUS IIOTEHIMATBHON aJaHWHIIPOAYLHPYIOLEH
CIIOCOGHOCTH STHX IITaMMOB.

HWccnenoBana nuHaMuKa HM3MEHEHHS OCHOBHBIX (PM3HOJIOIMYECKMX XapaKTEPHCTHK IIpoliecca
¢depmenranun L-asanuna y HOBBIX mTamMMoB-TpomyueHtoB Br. flavum GL1 u GL18 ¢ wuensio
BBIAIBJIEHUSA NapaMeTPOB KyJIbTUBHUPOBAHMSA, IIPX KOTOPHIX HAGIIOAAETCS MaKCHMAIbHOE HAKOIJIEHHEe
L-amanuHa.

Mareprar n MerogrKa. B paboTe MCIIONIB30BaHbI IITAMMBI-TIPOAYLeHTsl L-amannna  Br. flavum GL1 u GL18,
aykcorpobusre mo D-amanuny, ycroiuussie k D,L-o-amuuomaciauoit kucnore u B-Cl-L-amanuny (D-ala-; D,L-a-
AMK-r; B-Cl-L-ala-r).

B kayecTBe KOHTPOJIA GBLI MCIIOIB30BAH POAUTENbCKUIL WTaMM Br. flavum AAS.

OnTUMM3aIMIO COCTABA CHHTETUYECKOH (epMEHTAI[OHHOM CpeJsl  OCYIECTBIAIM BapbUPOBAaHHMEM
KOHIIEHTPAl[K OCHOBHBIX KOMIIOHEHTOB CpeZbl (MCTOYHMKH yIJIepOfa M a30Ta, OZHO3AMelleHHbIH (HochOPHOKUCIBIN
Kamui, Mes, OMOTMH, TMAMHMH) B COOTBETCTBUH C Ppe3yJbTaTaMU IIO OIIPeJeJeHHIO KOJIMYEeCTBA AajJaHMHA B
kyasrypansHoii xxuzkoctu (KXK) B koHue pepmenTanyuy.

DepmenTaNMIO IPOBOAMIN HA KPyroBoii kawanke Innova 43 Shaker “New Brunswick Scientific” (CIIIA), mpu
temmepatype 30°C. B xon6s1 Dprenmeitepa emkxoctsio 500 Mt pasnuBamu mo 15 M pepmeHTanMOHHOM cpefst 1 1 M
IIOCEBHOTO MaTepHaja. [IoceBHBIM MaTepHaaoOM CIy)XHJIa KyJIbTypa, BBIpallleHHas B IIMTAaTeJIbHOH IIOCEBHOH cpefe
CIIefyIomero cocrasa: caxaposa — 3%, (NH4)2SOs — 3%, KH2POs - 0,1%, MgSO: — 0,1%, CaCOs — 3%, FeSOx - 7H20 - 0,001%,
MnSOs 5H20 — 0,001%, tuamuna xaopug — 70 mkr/m, 6uorua — 500 mxr/n, D — amanus 100 mxr/mt. BsrpamuBaxue
[IOCEBHOTO MaTepuaa IIPOBOAMIM B Kobax eMkocTsio 500 M ¢ o6bemom cpeast 50 M Ha KpyroBoit kagauke mpu 30°C
B TeveHue 16-18 u.

Copepxanve L-amanmna B KXX mocie depmenTanuu ompezesnsan merozoMm GyMakHON xpomarorpaduu B
cucreme Ilaprpumxa — GyraHon : yKCycHas KuciaoTa : Boga (4:1:5), ¢ mocmexyromum oxpaurmBarueM 0,5%-HbIM
PacTBOpPOM HUHTHJpPUHA B aleToHe. KoIM4ecTBO aMIHOKMCIIOTE ONpefie/IAIy KOJOPUMETPUYECKH HPHU JJIMHE BOJIHBI
490 HM 1I0CJIe 9TIOMPOBAHIS OKPAIIEHHBIX IIATEH.

KonuyecTBo ocCTaTOuHOro caxapa B KyJIbTYPalbHOH JKHJKOCTH OIpeJeIAnd IO Merozy DBeprpaxa [6].
Onruueckyo mwiotHocts (OII) GaxrepuansHON cycneHsuu usMepsuin Ha ¢ortoanekrpokonopumerpe KOK-2 mpu
IyivHe BOoaHBI 540 HM IOCIe IIpe/iBapHUTEIBHOTO PacTBOpPeHNUs Mena B cpezie nobasrenuem 2N HCL

Pesymsrarsr u obcyxgense. JIns TOMyYeHHs BBICOKOTO BBIXOZA 1[€JI€BOM aMHUHOKHCIOTHI IIPH
MHUKPOOHOJIOTHYECKOM CHHTe3e BaXHYIO POJIb UIPAlOT BHIOPAHHBIA IITaMM, COCTaB IIOCEBHOH U
(dbepMeHTaIIMOHHOM Cpesbl, a TAaKXKe YCIOBUA hepMeHTaluH.
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OO1en3BeCcTHO, YTO B COCTAB CPeJ BXOAIT UCTOYHIKY YIIEPOJa, a30Ta, a TAKXKe MIHepaIbHbIe
9JIeMEeHTBI X PpOCTOBBle (AKTOpPHI, KOJHWYECTBO U COOTHOUIEHME KOTOPBIX 3aBUCAT OT
$U3NOIOTNYeCKUX ¥ GUOXMMUYECKUX IOTpeOHOCTeil KOHKPETHOTO IITaMMa U OIpefesiioT ypOBeHb
BBIXO/IA I[€JIEBOTO MPOAYKTA [5, 7].

Hossre mrammsr-mipogyuentst Br. flavum GL1 u GL18, Tak >xe Kak poguTenbCKuil mrTaMm Br.
flavum AAS5, sBnsiorcs aykcorpodamu mo D-amanuny. B cBs3m ¢ sTuM, IepBOHAYaIbHO ObLIA
M3ydYeHa 3aBUCHMOCTh HakoIUleHHsa L-amanmHa B KX or HawanmpHOIl KOHIeHTpanuu D-amaHmHa Kak
OCHOBHOTO POCTOBOTO (hakTopa, mpu 15%-HOM comepxaHUM caxapossl B (pepMeHTALMOHHOM cpefie.
YcpenHeHHbIe ZaHHbBIE 5-TU OIIBITOB IIPECTABIEHHI B TA0II. 1.

Ta6u. 1. 3aBucumocts HakoruteHus L-ananuHa ot KoHIeHTpauuy D-aranuHa
B epMeHTAIIMOHHO cpeze

lramm

D-amamms, | GLI |  GLIS GLl | GLI8 GLI GL18
MKI/MJI BBIXOZ, L-aaHuHa, /)1 | ocTaTOYHBIN caxap, % | onmTudyecKas IIOTHOCTh
50 28,3 34,6 8,0 6,5 40,0 48,7

100 445 52,5 0,78 0,5 52,2 55,5

150 44,0 51,1 0,8 0,54 52,1 55,3

200 42,3 49,4 0,85 0,6 53,8 56,2

250 40,2 47,7 0,78 0,62 54,4 56,6

V3 paunmsix, mpezxcraBieHHSBIX B Tabn. 1, GBIIO CHeNaHO 3aKIIOYEHHE, YTO OIITHMAIbHAs
KoHIleHTpauusa D-amanuna Haxoautcs B mpegenax 100-150 mxr/mi. B sTom guamasone HabarofaeTcs
MaKCHMaJbHOe HaKoIUleHWe L-amanmna. Ilpu Gosee BBICOKMX KOHIEHTpaUuaxX D-anmaHuHA
IIPaKTUYeCKH NIPY OJMHAKOBOM IOTpeGIeHHH MCTOYHMKA yriepoja HabIogaercs yBeandeHre pocTa
KyJIbTYyPBI 6e3 Cym€CTBEHHOT'O IIOBBIIIEHMA BhIXOJd KOHEIHOI'O IPOAYKTa.

s BBIABNIEHMSA MAKCHMAJIbHOM  aJaHUHIPOAYLUPYIOWEH CIOCOOHOCTH  IITAMMOB-
IPOAYIEHTOB OBIIO MCCAEJOBAHO TaKKe BIMAHME PpAa3IMYHBIX MCTOYHHKOB YTJIEpOja IIpHU
OJMHAKOBOH HavanbHOU KoHIeHTpamuu (15% mo caxapy) Ha Bbixos L-ananuna (Tabi. 2).

Tab6a. 2. Bauauue Pa3IMIHBIX UCTOYHHUKOB yTIjIepO/ia Ha BBIXO/, L-amanuna

Brixog L-ananuna, %
Hcrounux yriepoma ITaMM
GL1 GL18
I'moxo3a 65 69
Caxapoza 100 100
Meracca 45 55
CaxapHBI TIeCOK 77 83

Kax BuzHO 13 TabiI. 2, MaKCUMAIbHBII BBIXOA L-aTaHuHa HabGIOKaeTcs B TOM CIy4ae, KOIa B KauecTBe
HCTOYHIKA yTIepOJa MCIIOIb3YEeTCs CaXapo3a.

Hamy wucciezoBaHa Takxke [AUHAMUKA YTHIM3ALUM Caxapo3sl B Ipolecce (epMmeHTanuu. bBbito
YCTaHOBJIEHO, YTO HAWGONBMIMI BBIXOJ, IeJI€BOTO IPOAYKTa U IIOJHOEe YCBOEHHe MCTOYHUKA YIIepofa
Ha6momaercsa K 96-My dacy depmenTanuu mpu 15% HavanbHOM KOHIIEHTPAIUH caxapossl (Ta6ir. 3).

Kax mnokasanu [panpHeimne HCCIeROBAaHWS, HA CHHTE3 aJaHWHA OKasbIBAaeT BJIMAHUE He TOJBKO
KOHIIEHTPALMs Caxapo3sl B (hepMEHTAUMOHHOM Cpefie, HO M COZEp)KaHUe CybhaTa aMMOHV KaK MCTOYHUKA
asoTa. Pe3yspTaThl IpezcTaBIeHs! B Ta6I. 4.
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Ta6u. 3. /lunamuka HakoruteHus L-amanuHa mrammamu-npogynentamu GL1 u GL18
npu 15% HavampHOM KOHIIEHTPAIMH CaXapO3bL

Iramm
Bpemsa depmenranun, u GL1 | GL18 GL1 GL18 GL1 GL18
BbIxof, L-aanuHa, % |omTrdeckas MIOTHOCTB| OCTATOYHBIH caxap, %
24 4,4 6,2 23 25 11,3 10,6
48 40,1 42,2 40 44 8,6 7.5
72 60,8 67,1 59 63 4,0 3,1
96 100 100 68 75 0,6 0,4

Tab61. 4. 3aBUCUMOCT HAKOIUIEHUs L-a/laHMHA OT KOHIEHTpaL UK CyIbdara
aMMOHHMA B pePMEHTAIIOHHON cpefie

Beixop, L-amanuna, %
(NHa4)2S04, % mTamMmMm
GL1 GL18
3,0 48,8 58,8
4,0 82,1 72,9
5,0 79,5 84,1
5,5 100 100
6,0 76,1 84,1

Kak BuzHO u3 Tabi. 4, HanGoAbIIMI BRIXOZ, L-ataHuHA ZocTUraeTcs Ipu cogepxanuu 5,5% cynbdara
dMMOHUA.

Takum 06pasoM, MakcuMajibHas OHOCHHTETHYECKas AKTUBHOCTh HOBBIX IITAMMOB-IIPOAYLIEHTOB Br.
flavum GL1 u GL18 na6romaercs B cpege, comepxaieit 15% caxapossr u 5,5% cynbdara ammonus. OTKIOHEHUs
B CTOPOHY IIOBBIIEHUS WMJIM IOHWKEHUS KOHLEHTPAIMI caxapossl U CysIbdaTa aMMOHUs B (hepMEeHTAIMOHHOM
Cpe,z[e HPHBO,Z[I/IJII/I K CHUXXEHHIO ypOBH}I HAKOIIVIEHHA aJIaHWHA.

TTockoIbKY HEMAJOBaXHYIO POJb B IIPOLECCE >KU3HEIesTeNTbHOCTH MHKPOOPTaHM3MOB WIPAIOT TaKue
MakpoaseMeHTH, Kak docdop ¥ Kamumit, HaMu OBIIM IPOBEJEHBI SKCIIEPHMEHTHI IIO OIpeJeeHHI0 HX
ONTHMAJIBHOM KOHIIeHTpaluu B hepMeHTalNOHHOI cpege (Tabu. 5).

Ta6ur. 5. 3aBuCHMOCTS HAKOILIEHHS L-aJaHWHA OT KOHIIEHTPAI[UK O/{HO3aMeIeHHOro (hoCc(OPHOKUCIIOro Kajus B
¢dbepMeHTaIMOHHOH cpege

Brixog L-ananuna, %
KH2POs, % mITaMM
GL1 GL18
0,1 100 100
0,3 87 92
0,5 63 72
0,7 55 67
1,0 33 42

Ha ocHOBe [JaHHBIX, ITPeICTABIEHHBIX B Ta0JI. 5, MOJKHO 3aKJIIOYUTB, YTO IJI1 HAaOOJIBIIEr0 HAKOIIeHUs L-
aJlaHWHA OITHMAaJIbHOH KOHILEHTpauuel ozxHo3aMmeueHHOro ¢ochoprokucioro Kamus ssiagerca 0,1% ero
coziepxkaHus B cpefie. I1oBbIlIEHHe KOJINYECTBA STOH COJIM IIPUBOSUT K YMEHBIIEHHIO BBIXOAA L-aaHuHa y 06oux
IIPOLYLIEHTOB.

3HAYNUTENBHYIO POJIb B IIpolecce OHMOCHHTE3a AMUHOKHCIOT IponyueHtamu Br. flavum
UTpPAIOT BUTAMUHBI.  JKCIIEPUMEHTHI o BIIUSHUIO Pa3IUYHBIX KOHIIeHTpaIuii
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6UOTMHA M THAMHUHA IIOKa3ald, YTO MaKCHMaJbHBIA YpOBeHb HakoILleHHs anaHumHa B KK
HabmiofaeTcss Ipu cofepxaHuu B ¢epMmeHTanuoHHoil cpese 500 mkr/n GuormHa u 70 MKr/n
THAMMHA.

YcpepHeHHbIe faHHbIe 7-1 OIIBITOB IIPeACTaBIeHH! B Ta0II. 6.

Tab. 6. 3aBucuMOCTh BhIXOZA L-anmaHuHa OT KOHIEHTPAIHI
THaMMHA ¥ GHOTHHA B hepMEHTALOHHOR Cpefie

IMramm Illramm
GLl | GLI8 GLl | GLI8
Buorws, mxr/mn Tuamus, MKT/MI
BBIXOZ L-amanuHa, BBIXOZ L-amanuna, %
%
100 69 75 50 45 51
200 79 84 60 49 55
300 80 89 70 100 100
400 87 93 80 90 96
500 100 100 90 77 89
600 100 100 100 65 71
Jlna mosmepxKaHuA B Te4eHNe BCETO Ipoliecca pepMeHTanuy ontuMyma pH (pH 7-8),

HeoOXOMMOTO /I HOPMaJIBHOTO POCTa KyJIBTYD M CHHTe3a L-ajaHuHa, B pepMEHTAIMOHHYIO Cpefy A0OaBIAIM
mest. Pesynsrarsr mpezcTaBieHsr Ha puc. 1.

L-azamnm, %

120
=8=Br. flavum GL1 2
100 —de=Br. flavum GI8

80
60

40

] T T T T T J
0 1 2 3 4 5 6

Meax, %
Puc. 1. 3aBucumocTs HakoIUleHus L-aaHrHa OT
KOHIIEHTpAIMK MeJa B pepMeHTAI[OHHO cpesie

ODKCIIepUMEHTHI II0Ka3aId, YTO CHIDKEHMe KOHIEHTpaluu Mesia B (hepMeHTAaIMOHHOM cpesie Hinke 5%
IPUBOJUT K CHIbKeHMIO pH cpensl B mpolecce depMeHTal[uy, YTO OTPHUIATENIHHO BIMAET HAa HaKoIIeHHe L-
aJIaHMHA.

Kucnopog, aBnsgercsa ofHUM U3 TeX (HaKTOPOB, KOTOPHIH B IIpOIlecce KyJIbTHBHPOBAHUA MHKPOOPTaHU3MOB
CYILIECTBEHHO BIIMSET Ha POCT IITAMMOB ¥ Ha CHHTE3 aMUHOKHCIIOT. B CBSI3M C 9TUM M3y4anoch BIMSHIE YPOBHI
adpauuy Ha CHHTe3 anaHuHa. [l aToro GblIa MpOBeZeHa Cepys HKCIIEPUMEHTOB 110 (epMEHTALUY Ha KadajKe C
Pa3HBIM 4HCJIOM 060pOTOB BpameHusa B MUHYTY — 150-300 06/MuH.

VYcpenHeHHbIe pe3ysbTaThl SKcIepuMeHTOB co mrammoM GL18, mzoGpaxkenusie rpadudecku (puc. 2),
HArJsISHO IIOKA3BIBAIOT, YTO HauGOJblIee KOMMYECTBO IieJIeBOil aMMHOKUCIOTHI HAKAIUIMBAETCA IPH
(bepMeHTALMU HA KaYa/IKe CO CKOPOCTBIO BPALIEHMs
200, 220 o6/mun. COOTBETCTBYION[ME SKCIIEPHMEHTHI MTO3BOJIMIN BEIICHHUTD, YTO TIpY (hepMeHTaluy Ha KadaikKe
C GOJBIIMM FUIM MEHBIIMM YUCJIOM OGOPOTOB 3aMeJJISeTCS POCT U3y4aeMbIX IPOAYIIEHTOB M KOHTPOJIBHOTO
IITAMMa, BCJIE/ICTBYE Y€TO He IIOTHOCTHIO yTHIM3UPYETCS MCTOYHUK yTIepoja CpeJbl M He CHHTE3HUPYeTCs BO3-
MO>XXHO MaKCHMaJIbHOe KOJIMIeCTBO L-ajaHnHa.
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B cepum sKCIepuMeHTOB, KOTZia B Ipouecce (epMeHTAllMH MEHATH CKOPOCTh BpalleHu:d
MHKyOallMOHHOM Ka4ajKH, BBLACHUJIOCH, YTO IOTPEGHOCTh KYJBTYp B KHUCIOPOJe HEOJMHAaKOBa Ha
IpOTsKeHUU Bcero mpoiecca. CpaBHeHMe KPUBBIX, IIPEICTAaBIE€HHBIX HA PHUC. 2, IIOKA3aJ0, YTO IO
CBOMM OCHOBHBIM XapaKTePHCTHKaM IIpoBefeHHe (GepMeHTAl[uy IIpH IOCTaAUWHOM H3MeHEeHUU
CKOPOCTH BpallleHUsA KA4aJIKU IIPEBOCXOAUT KOHTPOJIbHBIE (pepMEHTAllMU IIPH ITOCTOSHHOM YPOBHE
asparuu.

ITpu BeseHMM mpornecca mMpy pa3HBIX pexxuMax aspanuu 250 o6/muH go 24 4 u 220 06/MuH
mocte 24 4 u o xoHIa depmenrannu obecrevnBaercs Hakomienue B KK Gosnburero kommvecrsa L-
aJaHIHA.

Ha ocHOBaHMU TTOTy4eHHBIX JaHHBIX HanOoJlee palliOHAIBHBIM OKa3aJoCh BeJeHMe IIpoliecca
GuocuuTe3a L-amanuna mpu ckopocTty BpaueHus Kavaiaky 250 06/MuH 1o cTanroHapHO#H (assl pocta
xynsTyp u 220 06/MuH 1o koHua depMeHTauuu. [Ipu yKasaHHBIX ITapaMeTpax BefleHUs IIpolecca
HabJIIoaeTcss MaKCUMAaJIbHBIN POCT IITAMMOB, HAXOOJIbIIAs KOHBEPCHS caxapa U BbIxoja L-amaHuHa.

100 [
=150 ofi/smn s
a0 =810 of/umn i
=220 of/semm
'_.60 —8— 130 ob/umn 3
S == 300 o6/ stnn 2
=
349 | ——250220 08hmn 1
20
0

Bpesn, wac

Puc. 2. Pe3ynbTaTs! hepMeHTALMH IITAMMA-IIPOLYLIEHTA
Br. flavum GL18 B pa3HsIxX yCIOBUAX adpainiuu, 06/MUH

1)300; 2) 150; 3)250; 4)200; 5)220; 6)250/220

CreneHb HAaKOIUIEHUA aMHUHOKHCJIOTHL, B TOM uucie L-ajaHuHa B pepMeHTaIIMOHHOM cpefie BO
MHOTOM 3aBHCHUT OT KOJMYeCTBa, KadeCcTBA M BO3PacTa HCIIOJIb3yeMOTO IIOCEBHOTO MaTepHuasa.
CHeHOBaTeJIBHO, AJI IIOJTY9YeHH A aKTHBHOI'O MHOKYJIATA HeO6XO,I[I/IMO caoesaTb HPaBI/I]II)HI)Iﬁ H0ﬂ60p nu
OonpenejnTh OIITUMAaJIbHbIE YCIOBHA BhIpAIIMBAHMA IIOCEBHOT'O MaTepHajid.

CoracHO pe3yspTaTaM poCTa KyJIbTYPHI, IIPH ONTUMHU3AI[UN ITOCEBHON CPeZbl 0 UCTOYHHKAM
yriaeposa u a30Ta, GsUIM BEIOpAHSI CIeLyIOLLIe IIOKasaTeIn: caxaposa — 3%; cyabdar ammomst — 3%.

B omsiTax C Ijenbl0 ONpefiefleHUs ONTHMAJbHOIO BO3pacTa IIOCEBHOIO MaTe€pHasa MC-
II0JTB30BaIACh KYJIBTYpa, BhIpalleHHas B Teuenue 8, 12, 18, 20, 24 4. PesynbpTaTer mo O6muocHHTe3Y
aJlaHMHA B 3aBUCHMOCTH OT Bo3pacTa noceBHoro Matepuana (BIIM) mpezcraBieHs! B BUfe AUarpaMMBI
Ha puc. 3.

Kaxk BuzpnO u3 puc. 3, MakcumansHOe Hakomenue L-amannna B KOK HaGmomaercs mpu 3acese
(epMeHTaIIMOHHOM ITUTATENBHOI CpeJbl IIOCEBHBIM MaTEPHAlOM, BbIpalleHHBIM B TeyeHue 18-20 u,
9YTO COOTBETCTBYET KOHILY BKCHOHeHILI/IaJIBHOﬁ (1)33])1 pocTa KYJIbTYP. ,Z[aﬂbHefIIHee yBeJIHN4YeHNE
IIPOAOJIKUTEIBPHOCTH BRIPAIIMBAHMNS IIOCEBHOTO MaTe€pHaja NIPUBOAUT K CHMIKEHHIO BhIXOJA LEJI€BOr0
IpoALyKTa. YMeHbIIeHHe CHHTe3a ajJlaHMHA HAGIIOfaeTcs TaloKe IIPH MCIOIB30BAHUM IIOCEBHOTO
MaTepHaJa, B3ATOTO B Hayase SKCIIOHEHI[UAIbHOH (assl pocTa IPOyIeHTOB.

82




OINTUMM3ALIUA TAPAMETPOB BUOCUHTE3A L-AJJAHMHA HOBBIMU IITAMMAMU-TIPOAYIEHTAMU BR.FLAVUM

L-aramng, % BIIM, =ac
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60 {
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34

1. mocesmoii MaTepma © 2, Br. flavam A45

50
40
30

W 3. Br. flavum GLI 1 4. Br. flavum GLI8

Puc. 3. 3aBucumocts Bexoza L-amaHuHa oT Bo3pacTa IOCEBHOTO MaTepHaa

Takum 06pasoM, Ha OCHOBE Pe3YJIBTATOB MCCIEAOBAHUA (PU3MOIOTUYECKUX OCOOEHHOCTEH
HOBBIX IITaMMOB-TpogyuenroB Br. flavum GL1 u GL18 u ONTUMM3aIMM TEXHOJOTUYECKUX
I1apaMeTpoB Iporecca epMeHTAlMK YCTAHOBIEHO, YTO HauboJbllee HaKomleHue L-amaxuna (53,7
r/n u 60,5 r/1 COOTBETCTBEHHO) [JOCTHIaeTCs B Cpefie CIeLyIOLero cocraBa: caxaposa — 15%,
(NH4)2SO4 — 5,5%, KH2PO4 — 0,1%, MgSOs — 0,1%, CaCOs — 5%, 6uornr — 500 mxr/x, Tuamus — 70
mkr/i, D-anarus 100 Mxr/mr, mpu ckopocTtu BpaueHus Kavanku 250 06/MuH [0 cTaruoHapHOH (assl
pocta KyapTyp u ganee 220 06/MUH 10 KOHIIA pepMeHTAIUH (pUC. 4).

ITonyuennsre HoBble wrammbl Br. flavum GL1 u GL18 mpeBocxomsT IO BBIXOZY IieJI€BOTO
IponyKTa, Ko3(UIMEeHTy KOHBEPCHH Caxapa U IPOH3BOSUTEIBHOCTH IIPOIECCa POSUTETbCKUI
wramm Br. flavum AAS.

100 3
——3
-2 2
50 —1
= 1
£ 60
g
=
% 40
|
20
0
1] 24 45 72 96
Bpems, 9ac

Puc. 4. CpaBruTenpHEIM BRIXO L-alaHNHA Y IITAMMOB-TIPOAYLIeHTOB Br. flavum:
1. Br. flavum AAS5; 2. Br. flavum GL1; 3. Br. flavum GL18

Ipeparaemerii HaMu cocob moxydeHus L-ajaHuHa mraMMaMu-npogytentamu Br. flavum
GL1 u GL18 3amarenToBan B Pecy6iuke Apmenus [1].
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B CroHukckoM Mapse ApMeHHM OGHapyKeHa IapTeHOTeHeTHYecKas NONyJIALusA JucToesa Bromius
obscurus (Linnaeus, 1758) (Coleoptera, Chrysomelidae). M3syueH ee KapwOTHII, BBIABIEH XPOMOCOMHSBII
oIMMOp)H3M [0 YHCITy XPOMOCOM B HaGope, KOTOpOe BapbUpyeT B Ipefenax 22-24, Ipu 3TOM IOCIeAHEe
4ycIo npeo6iazaer. Bompoc mIouaHOCTH XKYKOB SaHHOM IIOMYJIALMK OCTAeTCS OTKPBITHIM.

Chrysomelidae — Bromius obscurus — apMaHCKaq 1apTeHOTeHEeTHIeCKAA ITOMYIAIHA — KaPHOTHIT

Zuyuunwtth Uynithph dwpgnud hwpinbwpbpdby) b nkplwlbp pqbqh Bromius obscurus (Linnaeus, 1758) (Coleop-
tera, Chrysomelidae) Yniuwsht wnynijughu: Mumdtwuhpyly £ ipuw juphnnhyp: fugwhwpndt) b ppodnundugh
wnjhunpbhquh Eplingen. ppodnundiitph putlp hudupuuqumy nwnwiynd k22-24-p" Jipght phip gipuyonnud E:
Pqtqutph njuw) wnynijughuyh ynhympub hwupgp dund | pug:

Chrysomelidae — Bromius obscurus — Zuyljuljpunll niuwmshl wynyniyjughw — uphminjy

Parthenogenetic population of leaf beetle Bromius obscurus (Linnaeus, 1758) (Coleoptera, Chrysomelidae) was
found in Syunik province of Armenia. Karyotype of the population was studied. Chromosomal polymorphism was
revealed, chromosome number in the set ranged between 22 and 24 with the last number prevalenting. Question of the
ploidy in the studied population remained unclear.

Chrysomelidae — Bromius obscurus — Armenian parthenogenetic population — karyotype

ITapreHOTreHeTHYECKOE Pa3MHOXXEHUE SBIAETCA THUIIOM TeHETHYeCKOTO HOJIUMOpGHU3Ma, KOTOPBIi
BCTPEYaeTCs CIOPaJUYHO y HACEKOMBIX, B TOM UHCJIe, B OTHOCUTEIbHO HEMHOTOYHCIEHHBIX CIy4adx — y
xKyKoB. IIpy 5TOM /1T MHOTHX BHJOB M3BECTHBI KaK IIAPTEHOT€HETHYeCKHUe, TaK U ABYIIOJIbIE IIOMY/ISIUN
[2, 10, 13]. K uncny Takux BHAOB OTHOCHUTCA JINCTOER Iamyydka depHas — Bromius [=Adoxus] obscurus
(Linnaeus, 1758) (Coleoptera, Chrysomelidae). Buz nmeeT ronapkrudeckoe paclpocTpaHeHUe, HHTPOZY-
nuposan B Hosyio 3enmanzuio. KopmoBsiMu pacreHusmu B. obscurus sBnaiorcs uBaH-uail (Epilobium
angustifolium Linnaeus, 1753, BepostHo, u apyrue Buzsl FEpilobium) u Bunorpaz (Vitis spp.); Xyku
M3pefiKa MOBPEXAAIOT TakxKe JUCTh po3 (Rosa spp.) [7, 9, 15]. UsBectHo, uto mpu uyuciaensnoctu 10-15
JKYKOB Ha OJIUH KYCT 9TOT JINCTOEZ, MOKET MMETh BPeZOHOCHOE 3HaueHHe JJI1 BUHOrpazapcTsa [9].
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B Apmenuu B. obscurus BcTpedaeTcs B 3apOC/IAX MBaH-4yad. XOTA Ha BUHOTpaje BUZ IIOKa He
3aperucTPUpPOBAH, OJHAKO IIPU MAaCCOBOM PasMHOXEHUU OH IOTEHLIMAJBHO MOXET IPUOOpecTH BpesHOe
3HaYeHMe U y HacC B pecIyOIukKe.

WsBectHo, uTo B. obscurus TpeicTaBIeH B PasHBIX YaCTAX apeana OGOENMONBIMM M Iap-
TeHOTeHeTHYeCKUMH momynanuaMu [6, 14]. CormacHo efuHCTBEHHON paboTe, B KOTOPOM GBLIM OIMCAHBI
KapuoTumel B. obscurus, IapTeHOTeHeTHYeCKHe CAMKH psAZa eBPOIEHCKUX IONMyJIALUE HMeIOoT
TPUIUTOUJHBIA Habop xpomocoM (3n=24), B To BpeMs Kak ABymoisle momyssiuuy u3 CeBepHO AMepuKy
muronaHsl (2n=16) [14].

B xome oskcmepuunnonHbIx pabor B CIOHMKCKON o6macT ApMeHMM HaMu ObUia OOHapykeHa
MHOTOYHCJIEHHAS IOMyIAnus B. obscurus, IpeAcTaBieHHAs UCKIIOYUTENHO caMKaMu. [IoCKOIbKy [0 cux
IIOp KapHoTUlsl B. obscurus GsUIN ONKCaHBI U3 reorpaduyecky M30IMPOBAaHHBIX NMONMYIALNM, 60JIee TOro,
VMMEIOIIMX pachl pPasHOM IUIOMZHOCTH, MBI IIOCYMTAIM WHTEPECHBIM M3YYUTh KAPHOTUII apMAHCKOM

TIOIYJIAITMHY B L EJIAX BRIACHEHU A BO3MOXXHOM KapnonornquKoﬁ Te€TEepOT€HHOCTH 3TOIO BHa B APMGHHI/I

Marepuan n merozuka. VimMaro >xykoB GsUIH COOpaHBI B ADMEHMHU B OKPECTHOCTSIX r. Kamxapan
(N39.155350 E46.103800, 2071 m. H.y.M) B koHue mioHs 2011 r. Ha uBerymem E. angustifolium. Bcero 6s110
co6paro oxoyo 50 5K3. )KyKOB, KOTOphIe OKa3aJauch caMKamu. M3 Hux 24 6puim 3abMKCHPOBAHBI B 3TAHOJI-YKCYCHOH
cMecH B COOTHOLIeHUH 3:1 7151 abHeHIINX KapUOJIOTMIeCKUX UCCIIeOBAHHIIA.

XpoMOCOMHBIe IIpeIapaTsl WM3rOTOBJSUINCh M3 SHMYHUKOB JKYKOB IO MeTomuke Poxex [11] ¢ Hexoropoit
MO,Z[I/I(bPIKaHI/IefI. M3 umaro camMoOK W3BIEKAJTUCh SUYHUKUA U IIOMEIAaJInuCh B KO)'IX_I/IILI/IH—I‘I/IHOTOHI/I‘IQCKI/II\;I pacTBOp
(0.005%-Hsr1it pacTBOp KomxuiuHa B 1%-HOM IuTpaTe HaTpUA) Ha 30-40 muH, mocte Yero GUKCHPOBATIKCH B
9TAHON-YKCYCHOM cMecu B coorHomenuu 3:1 — 96% stanon : nmepgHas ykcycHas kuciora. Jamprei#mas oGpa6orka
BKJIIOYAJIA ZiBe IOCJTe/oBaTenbHble ¢ukcanuy, no 30 MMH Kaxzas, B STaHOJI-YKCYCHBIX CMeCAX C BO3DACTAIOUIMMMU
KOHI[EHTPALUAMU YKCYCHOM KUCIOTHI, Ipu TeMmiepaType 32(C. Takas o6paboTka obecrednBaia XOPOIIYIO MaLepariuio
TKaHel. 3areM MaTepuan pasjgaBauBaica B 1-2-x kammax 70%-HOH YKCyCHOM KHCJIOTBI MEXIY JBYMsS UHMCTHIMH
IIpeIMETHBIMH CTeKJaMU U 3aMOPaXHBaJICsA Ha Gioke TBepAoil yriekuciaoTs: [1]. Jlasee ¢ MOMOLIBIO OCTPOTO JIe3BHUA
IIpeJMeTHbIE CTeKJIa OTZEIANUCE APYT OT APYyTa U BRICYUIMBAINCH CTPyeil TeIIoro BosAyxa. IIpemapars! okpauysamach
4%-mpIM pacTBOpoM Kpacutens I'mmsa B hocdarrom Gydepe (pH 6.8) B revernne 10 mun.

MuxkpodororpadupoBaHie KapuOTUIIOB IIPOBOAMIOCH HAa Mukpockone Boeco (BM-180/1/Pl) nmpu yBennvenuun
x1000.

Pesyiprarsr m obcyxgeHre. B 1mpolecce IpenapoBKU XXYKOB BBLACHUJIOCH, YTO BCe COGpaHHbBIE
9K3eMIUIAPHI Ka/KapaHCKOM MOmynauuu B.obscurus 6puiu caMKaMu. Takxe HCKIIOYUTENBHO CaMKaMHU
OBLIN IIpeCTaBIeHbl HeOOIbIINEe CEPUN JKYKOB, COOPaHHBIX B TOM e MecTHOCTH B 1998 (45 sx3.) u 2005
rr. (36 ox3.). Taxkum o6pasoM, MBI IOJaraeM, 4YTO U3yUYeHHas HAMH IIONYyJIALUA SABJIIETCI
IIapTeHOTeHEeTUYeCKOH.

VisyueHre KapHOTHIA Ka)KapaHCKOH momyasuuu B,  obscurus BHIABHIO XPOMOCOMHBIN
monuMopdU3M 110 YHUCIy XpoMOCcoM B HaGope. Tak, UHCIO XpOMOCOM, JaXke y OZHOM 0coOH, BappUpyeT B
npegenax 22-24, npu oToM mpeobIazaeT mocaesHee YUCIIO.

B meradasHbIX NIaCTMHKAX C IpeobIafaioliM YHUCIOM XPOMOCOM, paBHbIM 24, oOGHapyxeHO 5
XPOMOCOMHBIX TPHIIIETOB, B TOM WYHC/I€ OLUH TPHUIIET KPYIHBIX METalleHTPUYECKUX U 4 TpHUIIeTa
MeTalleHTPHYECKIX XPOMOCOM CPeJHUX pa3MepoB, COCTABJIAIONIMX IUIABHO YOBIBAIOWIUII pasMepHBIN PAZ
(puc. 1 A, B). Kpome TorO, B KapuOTHIIe IIPUCYTCTBYIOT 3 IIaphl TOMOJIOTHYHBIX METAalleHTPUKOB — OJHA
Ilapa KpyIHas, C XpOMOCOMaMH, PaBHBIMHU II0 Pa3Mepy XpOMOCOMaM TPHUILIETa KPYIHBIX METalleHTPUKOB, U
IiBe Tapbl TOMOJIOTHYHBIX XPOMOCOM CpPeIHMX pasMepoB. B kapuoTuie Bcerja IPHCYTCTByeT OfHA IIapa
TOMOJIOTUYHBIX aKPOLEHTPUKOB U OZHA CyOTeIOIeHTpUYecKas XpOMOCOMa CpeIHHX pa3MepoB, He
MMeIoIas aHaIora B Habope.

86



OB OBHAPYKEHUU [TAPTEHOTEHETUYECKOW ITOITYJIALIUU BROMIUS OBSCURUS (LINNAEUS, 1758)
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Puc. 1. Kapuotun Bromius obscurus. A — metadasa murosa; b — kaprorpamma

B cemeiictBe Chrysomelidae usBecTHBI HEMHOTOYHCIEHHBIE CIyYaud IIAPTEHOT€HETUIECKOTO
Pa3MHOXXEHHs, IOATBEpPXKIEHHbIe IUTOTeHeTHYecKu — Bcero y 11 BumoB us 6 poxos [2]. Ilepssre
COOOLIEHUS O BEPOSTHO IAPTEHOTEHETUIECKOM pPasMHOXEHUU B. obscurus 6suin
mpuBesieHs! eme B paGorax koHma XIX Bexa [3, 4 u zp.]. Tak, XKoGepr coobmasn [3], ¥ro cpepu
6OJIBIIOTO KOJIMYECTBAa M3YYEHHBIX dK3eMILIAPoB (3728) He ObLIO OGHApY>KeHO HU €IMHOTO CaMIia,
Gosee ToroO, B ciepmareke (receptacula seminis) camox He GbLTO crepMmsl. TeM He MeHee, HaIU4ue
IapTeHOTeHe3a y eBpomeiickux B. obscurus CTaBUIOCH IOJ COMHEHHe HEeKOTOPBIMH aBTOPaMH,
KOTOpbIe coobmanu o Haxogkax camioB B lernTpansroit u IOxwoit Esporme [8, 12, 18]. BosmoxxuocTs
CYILeCTBOBAHIS ABYIIOIBIX IMOMYJIAMI BIA B HEKOTOPsIX peruoHax IlenTpansuoit u IOxHoit EBpo-
IIBI HE UCKJIIOYEHA, XOTA CIydayd OOHApPYXXEHHs eJMHUYHBIX CAMIIOB B €BPOIEICKUX IOIYJIALUIX He
SIBJISTIOTCSI JOKA3aTeIbCTBOM OHMCEKCYaJbHOCTH STHX IIONMyJIIUui. V3BeCTHBI CIydan HeOZHOKPATHOIO
HAXOX/IEHWs €AMHUYHBIX CaMIOB y OOJIMIaTHBIX IIAPTEHOT€HETHYECKUX BHOB, OZHAKO STH CAMIIBI
CKOpee BCETo sIBJIIOTCS Pe3ysIbTaTOM HapyLIeHUH B IpoLecce KIeTOYHbIX feenuii [6]. CormacHo Goee
MIO3/IHUM COOOLIEHUAM, BO MHOTMX MeCTOOOMTAHMIX BU/a B EBpore GbUIM HaiileHbl MCKIIOYUTETEHO
camku [5, 6, 16, 17].

Kapuorunsr kax maprenorenerndeckux (Qummanzans u IllBedinapus), Tak U IBYIOIBIX
(3amaguas u Bocrounas Kawmaga) momynauwuit B. obscurus 6slau OIHCaHBI B paboTe, MOCBAIIEHHOMN
kapuosoruu Buza [14]. B xapuoruie ceBepoaMepuKaHCKUX ABYIIOIBIX HOMyIsuuit B. obscurus 65110
OGHApy)XeHO IUIUIONIHOe 4YHCI0 XxpomMocoM 2n=16 u XY mOIOBBIE XPOMOCOMBI y CaMIIOB,
o6pasyromue B MeTadase I meitoza GuBaneHT Tumna “mapamior’ (Xyp). Jljig eBpOIENCKHUX IOy AN,
coriacHo CyomanaiiHeny [14], xapakTepeH allOMUKTHYECKHUH (apomictic) HapTeHOoreHes, T.e. HeOIIO-
IOTBOPEHHBIE SHIA IIOJBEPraloTCS TOJBKO DKBALMOHHOMY MEWOTHYECKOMY MeIEeHUIO, IIPU 3TOM
penyKIMOHHOe [ejleHHe OTCYTCTByeT. B KapuOTHIle NapTeHOTeHEeTHYeCKMX CaMOK MM ObLIBI
oGHapyxeHBI 24 MeTaleHTpuYeckre xpoMocoMbl. CieyeT OTMETUTH, YTO KapUOTHUIIBI 3TUX CaMOK
IPOMJLTIOCTPUPOBAHBl KpaliHe HeyJZadHO, 4YTO 3aTpPyAHAET HHTeplperanuio Habopa. CaMm aBTOp
ONVCHIBAET ITOT KAPHOTHI KaK TPHIUIOWAHBIM, cocrosmwuit u3 8 tpumteroB (n=8), Bkimowas 2
TPUIIIeTa KPYIIHBIX METAllEHTPHUKOB, XPOMOCOMBI OCTAJIBHBIX TPHUIUIETOB OOPAa30BBIBAIU IIJIABHO
yOBIBaIOIui pa3MepHEIH Az,

OpHako HalM JaHHEIE BXOAAT B IBHOE IIPOTHBOpedre C nHTeprnperanueii Cyomanaiinena [14].
Kak mokasaHO Bbllle, KAPHOTHUII APMSIHCKOM MOMYJSIK B. 0bScurus COCTOUT KaK M3 XPOMOCOMHBIX
TPHUILIIETOB, TaK ¥ U3 I1ap TOMOJOTHYHBIX XPOMOCOM, a OZHA CyOTeIOleHTpUYecKas XpoMOcoMa BOBCe
He uMeeT aHajnora B HabGope. TakuM 06pa3oM, BOIIPOC ILUIOMJHOCTU OSTOM IONMYJIALMH OCTaeTCA
OTKPHITBIM. JIyIA OOBACHEHMA XPOMOCOMHOTO IOIMMOpGM3MAa U IPOUCXOXKIEHHI KapHOTHUIIA
apMAHCKOM momyisanuu B. obscurus Heo6GX0LUMO IPOLOJDKUTH HadaTble HAMU HCCIEJOBAHUA, B
TOM d4uciae ¢ IpuMeHeHuHeM AuddepeHIMATbHBIX METOZOB OKpAlIMBAHUA  XPOMOCOM.
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W3MEHEHUWE KOHIIEHTPAIIY TUPEOTPOITHOI'O TOPMOHA TUIIO®W3A
Y TUPEOUJHBIX TOPMOHOB B KPOBH Y MIECTUMECAYHBIX
KPBIC ITPU TUTIOTUPEO3E

T.C. XAYATPAH

Hrcruryr npuxirazasix mpobrem ¢usurxa HAH PA
lira-r@mail.ru

Ilenpio HACTOANIETO HCCIEAOBAHUA ABUIOCH H3yYeHHE OCOGEHHOCTH KOHIIEHTPAI[MHM THPEOTPOIIHOTO
rOpMOHa THIOo(H3a U THPEOUIHBIX TOPMOHOB B KPOBU y KPBIC C SKCIIEPUMEHTAIbHBIM THIIOTHPEO30M [0 U TIOCTIe
DeHCTBUS  MHBEKIMHE  XonuHOBOro sdupa  N-(2-MeTOKCHOGEH30MI)-0-U30IPOIUI-O,B-AeTHAPOTUPO3UHA.
HccnemoBaHusa IIOKA3aaM, YTO Y LIECTHMECAYHBIX KPBIC IIPH THIIOTHpPEO3e IIPOUCXOJMIIO Pe3KOe IOBBIIEHMe
YPOBHS THPEOTPOIIHOTO TOPMOHA TMI0b13a U Pe3Koe IIOHIKEeHIe YPOBHA THPEOUFHBIX TOPMOHOB B KPOBH.

THpeorgHPIe TOPMOHBI — THIIOTHPEO3 — XOJIHHOBBIE SQHPFI — ITHTOBHHAA JKeJIe3a —
BO3pacTHEIE TPYIIITET

UnLu nuncdUwuppnipjwl bwywwnwlu En hGnwgnink, hhwndhagh phptnhn hnpdnuph L JwhwUwagbnéh
hnpunuutph pwnuwnpniejwl wunhdwup ybg wduwlwl wnlbnubph wpjwu JdGg, thnpdwpwpwywl hhwnehptngh
wwjdwuutbpnwd, pnihuh Euptp N-(UGpnpuhptugnh))-O-hgnwpnwhi-a,p-nhhnnnehpnght oguinwagnnédting wnwyp L
hGwn: NLuncdUwuhpnieynilutpp gnug Bu indby, np ybg wduwlwl wnbbwnutph unin thnpdwpwpwywl hhwnehptngh
wwjdwuubpnd YyEunwuhubph wpjwl UG wnbnh E niuGund hhwyndhgh rhptnhn hnpdnuh pwnwnpnipjwl Yunpniy
wé W Jwhwuwgbnah hnpdnuubph pwnwnpniejwl Yunpney bjwgned:

hntnhn hnpdnl — hhwnphnbng — pnhup Eupbnlln — Juwhwlwaqbné — inwnphpuyhl fudpbn

The aim of this study was to investigate the features of pituitary thyroid hormone concentrations and thyroid
hormones in the blood of rats with experimental hypothyroidism before and after injection of the choline ester of N-(2-
methoxybenzoyl)-O-isopropyl-o,f-dehydrothyrozine. Studies have shown that a sharp increase in solution of pituitary
thyroid hormone level and a sharp drop in the level of thyroid hormones in the blood of six-month rats with
hypothyroidism occur.

Thyroid hormones — hypothyroidism — choline esters— thyroid gland — age groups

B HacTosmee BpeMs OZHOIN U3 Haubojee PaCIPOCTPAHEHHBIX IIATOJNOTHI IIMTOBUZHOMN >KeJIe3bI
(IDK) mnexonwraromux spisercs eé muchyukuusa — runotupeod (I'TIT) — kiuMHMYeCcKHU# CHUHAPOM,
BBI3BAHHBIH JTUTEIBHBIM, CTOMKHUM HEJOCTaTKOM TH-
peonpusix ropmoHOB (TT') B opranusme, COIIPOBOXKJAMOMMICA CHIDKEHHEM MX OHoIornyeckoro sddekra Ha
TKaHeBOM ypoBHe. VIMerorca Taxéible OCIOXKHEHUS, TaKue KaK KPeTHHU3M, CepJedHas HeJOCTaTOYHOCTS,
BBINIOT B CEPO3HBIE ITOJIOCTH, BTOPUYHAsA afeHoMa rumodusa. Haubosee wacro I'TIT pasBuBaeTcs B ucxoze
ayTOMMMYHHOTO THpeouuTa, pexxe — nocie pesekiuu DK u repamuu paguoaktususiM 1131, [7, 9]. 3aGoneBanus
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7K MoryT mpoTeKaTh ¢ HapyIleHHeM CTPYKTYpPhI U GYHKIUY (C U3MeHeHreM FOPMOHAIBHOTO GOHA).
Hapymenue ¢yuxuun DK cugerenscreyer o camwxennu (I'TIT) min nmossimeHny (THPEOTOKCHUKO3,
runeprupeos) Beipaborku TT — tupokcuua (T4) u tpuitogruponuua (T3) [2]. Ocobsrit mHTEpec B
CBA3M C STUM IIpe[ICTaBIAeT BBIACHEHHe BO3PAacTHBIX ocobeHHOCTel perynauuu dyukuuu XK mpu
I'TIT. BcecropoHHee u3ydeHHe 3TOTO BOIPOCA OTKPHIBAET IIEPCHEKTHBBI B pa3pabOTKe HOBBIX
moaxozoB K tedenuto ocnoxHenuit I'TIT y pasHbIx BO3paCTHBIX TPyl GONbHBIX. [I3BeCTHO, 4TO CHC-
TeMy HeMpOSHIOKPUHHOM perysauun Kierky, momumo TT' u crepouausix ropmonos (CI'), cocrass-
10T Taxke Heiipomezpuaropst (HM), oM u3 xoropsix sBisercs aneTwnxoauH (AX), ssrtomuiics
oxuuM u3 3¢upos xonuna [10]. Panee Hamu 6510 ITOKa3aHo [1], YTO B KOpperupoBaHUM COMATHYeC-
KUX ¥ HeHPOTeHHBIX HapyIIeHWi He BTOPOCTEIIeHHA POJb 3()UPOB U aMHUOB XOJIHHA, YTO 3aCIIYXKU-
BAeT CyLIECTBEHHOTO BHUMAHUI C TOYKH 3peHUsT OCOOEHHOCTEM X CHHTe3a U OMOIOTUYeCKOM aKTHB-
HOCTH. BMecTe ¢ TeM OTCYTCTBYIOT CBeZleHUA OTHOCUTEIBHO HeHCTBUA 3hUPOB M aMUJOB XOJIMHA Ha
n3merHenue nokasareneit TTT, obémero T3 u T4 B KXpoBM y KPBIC Pa3TMIHBIX BO3PACTHBIX TPYIII IPU
maronoruax K Tuma I'TIT.

YuuThiBas BhIUIECKa3aHHOE, HAMY B JIAHHBIX CEPUSX HAYYHBIX MCCIEJOBAHUIM IIPOBEJIEHO U3Y-
yeHWe nefcTBus XxonumHOBOro sdupa N-(2-meroxcubensowr)-O-u3onponui-o,B-LeruapoTuposrnHa,
OTHOCAIIerocA K dpHupaM XOJIMHA, Ha u3MeHeHue mokasaTeineit TTT, obmero T3 u T4 B xpoBu y
mecTuMecaYHbIX Kpbic npu [TIT.

Mareprar # Merozmura. VccnepmoBanus mposefensl Ha 50 IIecTHMMeCSYHBIX KpBICaX-caMIaX (JIMHUU
Bucrap, maccoit 180-220 r), Tak KaK OHH yZOGHSBI IJI1 MAaCCOBBIX SKCIIEPUMEHTOB U y HUX IIO CPaBHEHMIO C coba-
KaMM, KOWIKaMM, KPOJMKAMU OTMedaeTca OOJblIasd MHTEHCHBHOCTh (GU3MOJOTMYECKUX IOKasaTeJed,
IIPOTEKAIOIINX B 3HAUUTEIBHO Gojlee KOPOTKME IIPOMEXYTKHM BPEMEHH, UTO ABJIAETCA BeChMa IIPUEMJIEMBIM I
GIDKANIINX U B OCOOEHHOCTH OTHAJIEHHBIX HAGIIONEHUM, CBA3aHHBIX C U3yYeHUEM COCTOSHUSA BOCCTAaHOBUTEIIb-
Hpix mpomeccoB. I'TIT BrIsbIBajca HyTéM NpPOBeJEHMA TUPEOHASKTOMHM, KOTOpas OCYIIEeCTBIANACh IIO
cremyiomeMy anropurmy. Jlo mpoBeZeHMs oIepanuM KpBICHL IOJ, 5GUPHBIM HapKO30M (UKCHPOBAINCH B
monoxeHnuu Ha crnuHe. Jloctyn k IIDK ocymecTsiasucs depes paspes KOy B 06JIaCTH LIeu AIHHOM okoio 3,5-4
cm. 3arem obraxaracs 1K, mpoussomriacs ormpemaposka 2/3 eé 9acTé ¢ COXpaHEHHeM IapallUTOBUHBIX JKe-
JIe3 ¥ C TIOMOIIBI0 OCTPHIX HOXHUIY JOJIU OTCEKATIHCh, TIOCIe Yero MO KKAYIO U3 HUX ITOJBOAUINCH JTUTaTyPBL.
Panrr mocoiino 3amuBamuchk. KuBOTHEIE XOpOIIO IIepeHOCHIH omepanuio u crycta 0,5-1 4 moce omepamuu
IMOZXONUIN K KOPMy U Boje. THpeouIsKTOMUA B JAHHBIX CEPUAX SKCIEPUMEHTATIBHBIX HCCIeJOBAHUI GbLIA
nposezieHa y 50 xpsic. JKuBoTHBIe GbLIM pasfiesieHbl Ha 3 TOJONBITHBIE TPYIIIEL: 1) MHTAaKTHEIE XUBOTHEIE — 10
9K3.; 2) sxuBoTHsIe ¢ ['TIT, He moryyaBuIMe KaXXZOAHEBHBIX MHBEKIUN XOMIHHOBOrO 3dupa N-(2-MeToKcubeH30-
n)-O-usonpomia-o,p-gerugpotuposuna (X3/1), — 10 sxs.; 3) sxusotssie ¢ I'TIT, monxyuasmue X3/ B mose 200
MKTI/KT Macchl Tena B Tedenue 14 gueii, — 30 oK3..

TTocne Tupeoupskromun u okondanus gauu X/ y Bcex 50 kpbic 6bLIa IpOBeAeHa AeKAMUTALMS U COOP KPOBHL.
B cBIBOpOTKe C IIOMOIIBI0 UMMYHO(GEPMEHTHOTO MeToza onpegessinack KorueHrpauus TTT, o6mero T3 u T4.

ITonyyenHble naHHBIe CTaTUCTHYeCKH oOpaboraHsl B cucreme Statistica for Windows, ¢ mpumeHeHnem
pacnpegenernus Ilyaccona u xpurepus [Tupcona.

Pesynsrarsr n o6cysxgenne. TUpeOIKTOMUSA Y KPBIC 2 TOZOIBITHOM IPYIIIBI IIPUBOAFLIIA K BOSHUKHOBEHIIO
Y HUX XapaKTepHbIX ¢IBUroB B comepskanuy TTT u TT' B kpoBH, KOTOphIe OTpaXKaIi BO3HHKHOBEHNE Y HMX COCTOSHUS
I'TIT. Kak Buzso Ha puc.1, B — TupeonasKToMIIst IpUBOAMIIA K 3HAYMTEIBHOMY IIoBbIIeH0 comepskanus TTT (xa 300
%)
B CBIBOPOTKE KPOBH y KPHIC JAHHOH IOZOIBITHON IPYIIIEL; comepxanue obmero T3 monmxanocs Ha 81,4 % mo
CpaBHEHMUIO C MHTaKTHBIMU XUBOTHBIMYU (pHcC. 1, A); comep:xanue xe obuiero T4 nmoxmwxkarocs Ha 27,6 % cooTset-
crBenHo. [locne BBemenus X3/ B moze 200 MKr/Kr Macchl Tesia B TedeHHe 14 mHeil y KpBIC 3 IIOJOIBITHOM
Ipymmbl OBLIM OTMedYeHBI CeAylollue IoKasaTenu: cogepxaHue TTT B xpoBu cocraBmwmo 128,5% mo
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V3MEHEHUE KOHIEHTPAIIM TUPEOTPOITHOTO TOPMOHA TUIIO®M3A U TUPEOUIHBIX TOPMOHOB B KPOBH...

cpaBHeHHIO ¢ HOpMO#i, mpunsiaToi 3a 100 % (puc. 1, A); cogepxanue obmero T3 cocrasuio 85,1 %;
cogepxxanue obuero T4 cocrasuio 80,8 % (puc. 1, B).

s A = B

351

251
[

1.5

054 T3—-0

WHTakmHeie  Mdnotwpeos Xxan

Puc. 1. OcobeHHOCTH M3MeHEeHHUs KOHIIEHTPAllui THPEOTPOIIHOTO TOPMOHA THITO(hK3a ¥ TUPEOHHbIX TOPMOHOB

B KPOBHU Yy IIECTHMECSIYHBIX KPBIC B HOpMe (A), pu runotupeose (B) u mocte peiicrus xonunosoro adupa N-(2-

MeTOKCHOEH30MI)-0-U30IPONIUI-,B-Aeruaporrposuna (B). KonueHTpanusa THpeoTpoHOTo ropMoHa Tunodmsa
BeIpakeHa B MME/Mur; TpuifofTHpOHMHA B HI/MJI; THPOKCHHA B MKI/MIL.

AHanmu3upysa HOJIydYeHHBIE JaHHBIE, MOXHO IIPUHTH K BBIBOZY, YTO IpuMeHeHHe XO/I cmo-
COOCTBYeT 4aCTUYHOM HOpManusauuy (IpakTUYeCKH O HOPMBI) BBILIeyKa3aHHbBIX mokasareneil TI' B
KPOBH y IIECTHMeCAYHBIX KpbIc. UTo e KacaeTcs mokasareneii TTI, To oHM IpeBHIIAIOT HOPMY Ha
28,5 9%, dYTO CBUAETENBCTBYeT O HEeOJIATONPHATHOM BIMSHUHM MCHONb3yeMod mo3sr XD/ Ha
mokazarenu TTT y mcciaenyemoit BO3pacTHOM IPYIIIBI KUBOTHBIX. B 3TOM ciydae, BepoATHO, Gyzer
IenecooOpasHbIM IpruMeHeHHe MeHbured mo3sl XD/, Ilpu meiictBun xomnHOBOTO 3dupa N-(2-meTo-
xcubeHsont)-O-n3omponua-o,f-4eruAPOTUPO3HHA B KPOBH Y KPbIC IIPOMCXOAUIIO IIOHIKEHHNE KOH-
nentpanuu TTT u nmossimenue yposrsa TI' 1 mocTUraio ux sHaYeHUH Y MHTAKTHBIX XHBOTHBIX.

ITomy4enHsle B IpeACTaBIEHHBIX CEPUAX MCCIENOBAaHUE pPe3yIbTaTHl MOTYT MMETh BaXKHOE
TeopeTHdYeCcKOe 3HA4YeHUe I ITOHUMAHUA OHOXHMUYECKUX MEXAaHHU3MOB JEHCTBHSI CHHTETUYECKUX
anasnoroB HM, poxacreennsx AX, Ha ypoBHe opraHusMa MiekonuTaomux. OHM MOTYT CyIIeCTBEHHO
BOCIIOJTHUTB ITpOGeIs B 06/1acT GHOXMMUYECKUX HCCIeJOBAaHIH POIH CHHTETHYECKUX TPOU3BOLHBIX
XOJIMHA B U3MeHeHuU KoHeHTpanuu TTT, obmero T3 u T4 npu sxcrmepumenrtaasuom I'TIT y xpsic
Pa3IMYHBIX BO3PACTHBIX TPYII. IlosyueHHble pe3ysnbTaTsl MOTYT OBITH YYTEHBI M B KIMHUYECKOIl
IIpaKTHKe IPU IPOTHO3UPOBAHUH TEUEHWS U UCXO0Za (PyHKI[MOHAIBHOTO BOCCTAHOBIEHWS Y JIUI C
marosnoruewt 110K, takoit kak I'TIT.

ITpemcraBreHHsIil aHAMW3 HeJAaBHUX M3yYeHUH HeHPOIPOTEKTOPHBIX areHTOB, aHTHOKCHAH-
TOB, CTBOJIOBBIX KJIETOK, BAaKLIWH, Pa3IMYHBIX XUPYPrUYECKUX TEXHUK IO3BOJIAIOT 3aKJIIOYUTH, UTO
HYXXHBI HOBBIe d(QQeKTHBHbIe CpeZCTBa JJId JedeHHs dKCIepuMeHTanbHON maronoruum XK xpsic
tuna I'TIT [3, 4, 6]. C yuérom MynbTrdaKTOpPHON U MyIbTH(A3HON MOZENTU PAa3BUTHA IIAaTONOTUI
DK, taxux xak [TIT, na Ham B3rsss, 9¢GeKTUBHBIM METOZOM MOXeT CTaTh HeMpOIIPOTeKTOpHAsS
CTpaTerus Tepaluy CHHTETHYECKIMH IIPOU3BOAHBIMY XounHa Trna XD/ [5, 8].
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Uwlupnys — mbp thnjuhwpwpbpmpeniutbpp jhujuwnwp hwujwbwnt hudwp whpudbon ' puguhwynty
wnbkplph wphmuphwgpujub mwpwsjusnipiut wqpkgnipmiip dwlwupnysutpny] qupuljduénipjut bpunbiuhynipjut
Jpw: Yppwekny hbnwgnumppu TG dbpogibpp Ukbp mumdbwuppl] Gip  «Skpkph qugn ugblnp -
Jupuljjusnipjut pupdp Epunbiuhympmnity Juwp Yndiuup tplnt bunwljjug wkuwlh prsniutbph (Parus major, P.
caeruleus) |kjinghiingnnti gknh dwljupnystubph dnwn: 136 prsithg qupuljyws L ink) 99 wnwtdbjwljukp, npnig pynud 72-
0 Wynghwngnninyg: Unilknnhnught hwgnppuljwimpymbikph Jepnismpyut wpynibpnd - hwpnbwpbpdl] G
dwlupnysutinh 35 tynpnighnt ¢dkp, npnughg 6 wjuqunphnwdh, 4 htdnwypnunbniwuh b 25 (Eynghiningnnuh: pubgyty £
1Eynghiingnnuny Jupuluénipju tnuppipnipmnit Epynt wkuwlubph dhel (P=0.044), puyg ns tpynt Juypkph dhel
(P=0.16, P=0.76): @duyhtt Ynpbyughugh Yhpundwi wpyniupnid pugwhwpngl) b dwlupnysubph $hnwopiwuphwgpu-
Jub Yhunpnbugdwt puguuympniip Ynduup tpyne dSwypudwubph dhelt' 12 = 0.6593, P = 0.00000003: Utp
wpiyniiipkiphg twl hbnbmd t, np wtptph wybjh juy uykinp niikgnn dwljupnysutpt nuukt nknudwuwghtt wgkh
pupdp bpunbuhynipni:

Leucocytozoon — $ynuspnuphwgnulul wuphuwinid — dwlpupnyébbph puqumquinemei i
nwpusyudnieint it

YToGbI MOJTHOCTBIO MOHATh KOJBOJIOLMIO [APA3UT-XO3IHH HEOOXOAVMO U3Y4UTh BIMSHUE Teorpadpuieckoit
PaCIIpOCTPaHEHHOCTH HAa SKCTeHCUBHOCTh MHbekuuy. Vicronssyst ITIIP MeTozpl, Mbl MCCIeOBAIM CBA3b OOMINE —
pacrpocTpaHeHyie HHGEKINH JTeHKOLUTO300H y ABYX pe3uaeHTHbIX BuzioB mrul, Kaskasa (Parus major, P. caeruleus).
99 u3 136 mccmeOBAHHEIX IITHIY, GBUIH 3aPaKeHbI TeMOCIIOPUAHBIMY TTAPA3UTaMHU, U3 KOTOPHIX 72 JIEHKOIIUTO300HOM.
B pesysibrare aHaIN30B CEKBEHCOB GbLIN BBIABJIEHBI 35 raIlIOTHIIOB, U3 KOTOPBIX 6 IIa3MOAMyMa, 4 reMorporeyca u 25
JefikonnTo300Ha. Hamu GBUTO 3aperscTpupoBaHO pasiudue 3apakeHHOCTH Mexay Buzamu (P=0.044), o ne mexmy
mectHOCcTAMHU (P=0.16, P=0.76). JIuHelinas Koppe/ALus MOKa3aJa OTCYTCTBHe (IIIOTeorpaduiecKoro CTpyKTypPHUpPO-
BaHMS MeX/Ay AByMs KpaiiubiMu Toukamu Kaskasa (r’=0.6593, P=0.00000003). Hamru pesysbraTsl IIOKasaay TaKxe
CBsI3b OOIME —PACIIPOCTPAHEHVe Y U3y YeHHBIX TapasHiTOB.

JlesiKoqHTO300H — QHIOreorpa@uieckoe CIpyKTyPHPOBAHHE —
CBA3b OOHIHE — DACIIPOCTPAHEHHE

To understand host — parasite co-evolution, it is necessary to identify the influence of parasi-tes geographical
distribution on their prevalence. Using PCR approach, abundance-occupancy hypotheses for leucocytozoon infections of two
resident birds in Caucasus (Parus major, P. caeruleus) were studied. 99 out of 136 individuals were infected by avian
haemosporidians, including 72 leucocytozoon infections. Analysis of the sequences resulted to 35 unique haplotypes, out of
which 6 plasmodium, 4 haemoproteus and 25 leucocytozoon. Prevalence of |eucocytozoon infection is different among species
(P=10.044), but not between the two locations (P = 0.16, P = 0.76):
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Linear correlation of the relative prevalence of lineages between localities revealed a lack of phylogeographic
structuring between two terminal parts of Caucasus (*=0.6593, P=0.00000003). Our results showed also abundance-oc-
cupancy relationship of leucocytozoon lineages.

Leucocytozoon — Phylogeographical structuring — abundance-occupancy relationship

Uwljupnysd —wnbkp Ynkdnynighwt jhwupdpnpbt wuwnpugibint hudwp wihpudbtown b puguhuwynty
dwljupnydubph b wbpbph wphwphwgpujut nwpusjusnipjut wnwidbiwhwnlmpniuubpp [7, 25]):
Uwljwpnysubph dwuht hbnwgnnnipiniiibphg Yupkh £ Eupunnl), ph Jepehtitkpu npulinpnud u npnpwlh
uyighdpynipejni npuk muwpuwswopowh b tpuinid nwpwsyws npuk mhpny tjundundp [6, 16, 26]: Swipws-
phu pinpny tunuljug postwnbtuwljutph nhypmu Jupkh t Eupungnty, np dujupnysbtpt mubkt htwpw-
Unpoipinit yupthwline wn nwpuswopowind [7]: bull wdbjh juyt wohiwphwgpujut mwpusnd
niukgnn synn nbpkph phypnud dwlupnysubpp fupnn Eu inyhybu juyinplt mupusyty [20]:

Ujuntud gy, hplug wkpbph hwdbdwnnipyudp, wbh phy injugutip B hwpnth dwljupnysutnh
wnwnijjughwubph ghkubwnhl Jupnigwsdph dwuht: Yphughnth b fnmihuh Ynnuhg nunudbowuhpyly
uwnuntbph tbdwnnnutpp dhgpughugh dudwibnuly: Zuyntwpbpdty b np tbdwnngubph wyi whuwlikpp,
npnup dwlupmémd G dhuyt pungpuwhwd optiph uvwnunuubph Jpw, mubkt gqhubknhlnpbt wybh
wupthulyws ynwniyjughuw, put pungpuhwd b winh gpkipnud phwljynnubph dnwn [4]:

I wpgniipnd Jupnn b ounwgglp bwb gpujub §nobjughwu dwluwpnydutph nbptph jug
uyjunph b nupwswpoppwuimy Jupwyh pupdp bpunkiiuhynipiut dhel: Uju tplnypn Eyninghuwynid Ynsynid
E Jupuyh tpunbiuhynipjut b wkpkph juyt uybljnph uy [3]: dEpnhhpjay juinhpp ptwpltne hwdwp
Ukup ghunnwnpymu Eup hpunupdnipiniuibph quupqugdw kpynt htwpuwynp wuppbpulutp.

1. Uwlupnysubptt wprwidtugjuws Gtu  wbnudwubpod b qupulpud - Bo dhugt nbinh
prstwnbuwjubphtt: Uju wwpuquynud dktp junwiwtp puguumjut §nnkjjughw tmupplp nknudwubpnud
dwljupnysutinh puquuquinipyut b hwimhuydwt hwwwjutnieiniuttph dhel:

2. Uwljupnydutipp mwpuswpppwiubpnid wupthwljdws sk, b wkpbph wbjh juyb uvybljnp niakgnn
wnbuwlukph Unn Jupulh bpuinbkiuhympmniin nuppbp nknudwubpnd wdbih pupdp funwugyh:

Uju Epynt hhynphqutpp dwipuwdwuinptt putwpldl; o QEuyhtuh b Onikuuh Ynnuhg 2011p:
Lpwup nuunwdbwuhpl] o Gypnwuwyh dh owpp Juypbpnd (Eynghwingnnt ghnh dwlwpnysubph
wnunigjughwibph wpwtdiwhwnlnipniiubpp prsnitubph 2 tunuljjug wkuwlutph Unwn (Parus major,
P.caeruleus): Uhpwnkiny Ypluwlh PCR [13]" tpwip pugwhwynk) ki 88 Jupuldus pnsnit 345 htwnw-
qnujwshg b 1Eynghiingnnh 14 Enpnighnt gétp: Upyntupnid tpwtp pugwnt) Eu npbl nknudwunid
1Eynghuingnnuh gkubnhjuljut wwpthwlnudp b hwiql) wyb bgpuljugnipjuip, np mbpkph wykjh puyt
ugyklunp niubkgnny  dwlwpnysubptt muku  bwb Jupwlh pwpdp  tpunblupynippmitt  wwpphp
nbnudwubpnud [14]: Uwluyt, huywybu ghnkup, Gypnyugh prsniuukpp juqunud i vh wdpnnouljut
hwilwywupg, pwith np gphiph puguljuynid ki posmbtkph’ Uhujubg dhol thnuwqnkgnipmniip junsplnn-
unn wpgbjplbpp: B wju yupuqunud wupq b nuetnud, np dwupnysubph wuwpthwlnulp nplk
nwpwswopownid fuhunn wthwjwbwlwh : Uy hul] yuwndwnny dkup npnokghtp unnnigly Jepnhhojuy
hhunphqubpp wphiwphwgpuljut wyp Juypnud, npuntn pupdp (Eeukpp Jupnn Bu unspunnut) wkptph o
dwlupnydubiph ubpn hojphwpwpbpnipjuinp:

Ujuyhuny, wju hbunwgnunmipub btyuunwly b gk wupgb] posniiubph wpwt wynpuynp
dwlwupnydutiphg (Eynghningnnt ghinh dnwn  wwpwspuyhtt wwpthwldwi hbtwpuwynpnippiip b
uybgh$hympmip Ynyuup bpim suypuwdwutpnd’ Zuyuunwimd b hnupuwpbidngut Yndluumd,
husybu twlb vinnigly «Skptiph uytt uybklnp - qupuljdusnipyut pupdp Epunkuuhynipmnity juyp dkp
nwpwswopeowniu:




«SELELP LUSL UNEBUS -1 ULUTYUONRESUL AU ERUSELUPINRESNRL, WUMP RUSUZUSSNRUC UNIuUUD...

Ui b Ukpng: 2010 L 2011pp. pupwugpnid onipg 131 prsuh Wwinwy & (Parus caeruleus-47,
P. major-84) hunjwpyty Zujuuinuith b hmuhuwplidngu YUndjuuh winnwnuyght uyptiphg (. 1):

z% -
N

w

Uh. 1. Udniph hwjupdwt quyptpp b {Elnghungnniny Jupuljjuénipjut gpudhjuljud qunybpp: 1-2ujuunwb, 2-
Zmupuwpldingul Yndiuu: Spewbwlibph dwlbpbutpp hudbdwnwlwh &b dngbph pwlwlhl, huy Epubqibpp
huyniwptpyws tnynighnt gdtph putiuljht

Poymulkpp poidlp ki gwbghph dhengm], upwighg dbpgyky b wpni, npp dhty  jupnpunnnp hb-
nwqnunnipiniitkph hpuluiugnidp wuhyk) k tpwingh 96%-wing mdnypnud: @nynititkpp twb onuljuynpty ku pug
poqufbnig wowg tnyt wowbdtyulh YpYtwlh npup pugwnkine hwdwp: Lwpnpunnphugnid wppub wdnibphg
whgwinyly k FUE-t postih b woljuympyut ghwpnid dwljupnysukph: YUE wheuwnndwi hwdwp oqunugnpél) k Qiagen
Dneasy extraction kit (Qiagen Corporation) puwn wpuungpnnh gmgnudubph: Yhpundly kN0 dbpngp
inyuwluiugutinte hwdwp dwljupnysutph vhnnpnunphnidwihtt ghninppnd b gkuh 505 bp kpljupnipjudp hwnqusp:
NTH hpuljubugdwt hwdwp oqunuugnpdyl) ku U.d. dpnykgynt Ynnuhg twhiwgdjus 3 qnuq wpuplbpbpp’ 1
wnwglughtt (UNIV-F) b 3 hkwnht (UNIV-R, UNIV-R2, UNIV-R3) (dpnkgih-wihunwlut hunnpyulignipeinil): Npybu
Inugnighs Uheng oquuugnpéity kb wrbh juys Yhpunni ey niikgnn 1 qnyq wpugubptp’ HAEMN-F U HAEMN-R2 [2]:

NT-u unupyb) |k htnlyuw) wuydwbtbpng. 94°C* 3 p, wygw ghlyjhly opowit’ 30 quypljjui — 94°C, 30 Juyplyjut —
51°C C, b 45 Juypljyul 72°C 41 ghykpny, nphg htwnn 72°C 10 p: 12,5 pl phwlghuyh |nsnypp wwpmbwlly k2 pl
whowwnyws YUP-hg, 0,24 UM jnipupwbsnip ywpuwydtphg, 1x of GoTag® Flexi Buffers, 0,287 mM™ dNTP, 2 mM™ MgCI2,
5978 pI” Hx0 1 1,2 dhuynp® Taq Fu@ wnhukpuqu (Promega Corporation): dpwlut iniptibpp kplwlnt hundwp
Juuupyty b EEupndnptq 2 %-wing wqupnquyhtt gith Ypw, wpgnibpubpp ghundlp Bo MU fwnwquypbbph nwy:
TFpulub wpyniup gnyg wws tdnwubpp dwppyly u' oginugnpstinyg ExoSAP-IT PCR Clean-up Kit (USB Corporation)
b muquiplyty Eu Macrogen (Macrogen corporation-Netherlands) unijjinnnhruyhtt hwgnpryujuitiniejut npnodwt hwdwp:
Zwgnprpujutmpymiitipp Upwlply Lo BioEdit spuqpny [10], hul hwuynunhubpp npnoty it DNAsp 5 spugpny [18]:
Zuyynunhy kiph wunlju b hmpmniip wyu jud wyi duﬂ{ulpm]?xb nbuwlht yupgknt hwdwp npuip hudbdwwnyby Eu qli-
utiph dhpwqquyhtt pubynud b MalAvi puquynud [1] wnljw hwgnprujutmpinibitiph htwn: Uwupnysutph wqquljgu-
Yul Jugbph npnpudwh hwdwp Yunnmgyl) b dhnghutnhl swn (uY. 2)° oqunugnpstin Neighbor-Joining Ukpnnp [23] b
Yhpuntyn] MEGAS spughpp [24]: Eynymghnt hkpun]npnipym butpp hugyuplyl ko oguiugnpéting p-distance Ukpnnp
22]: SYjwjutiph Jhdwugpulijut JEpmdmpjut hwdwp Yhpundt) b Fisher's exact test, npnpyty tu wjujkph
hudbdwinmpjut P wpdbpubpp:  Zujwunwind b hmwhuwpdnjut Undiuund  (Enghnngnnuh  gstph
hudbdwnuljut nupusjusnipiniibtpp hudbdwntnt hudwp junmgyt) b gduyhtt Ynnbjjughuygh Yopp (. 3): Zupw-
phpulut Jupulyusmpmip (hwighwydwi hugwpm pni) hwsguplyly B oqguugnpsting hknbyu putwalp.

LEynghinngnnuh hmtinhwuwt hwdwhimipnii=

(ufyug gdny] Juipuilpjuistitph phyp nju quypnid)
(nfyuy Juypnud huwyntwpbipus undyjEnnhnughtt hwenpruljwinipniiubph phi)

Upmymiliplkp I phinuplnid: [hunu[humhpt{ulb 131 Ianzmhhhpbg 99-n 11u1pu11111u12$ Eu bEnb) wpub
uynpuynpubkpny (wn. 1), npnighg 22-p yyuqunphnidny, 32-p htunypnunbtniunyg b 72-p 1EYnghnngnning
(pYtph gnudwpp unnugynud £ wyth Uks, put qupuljjusubph phyu b, putth np wnlju i dbs puwlnipjudp
wnwidyulutp, npnip Jupuljjws ki dhwiquidhg 2 b widbh gdtipny): Cunhwinip wndwdp 64 tudn Ypmd &
Yplwlyh qupuy, wyy pymd’ 13-md woljw Ehit 3 b wdbih gsbip:
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Uxq. 1. Lynghningnnuny Jupuljjusitph puwbwlp Zujwunwimud
b hjnruhuwpldnjut YUndiuunid

Shumllhhp N Ninf Le NA NALe NR NRIE
Parus major 84 71 52 53 36 31 16
Parus

caeruleus 47 28 20 32 13 15 7
Clghwtni 1B 9 72 85 49 46 23

N-ntuntdbwuhpywé pnrgntllbph pwuwyp, Ni-punhwunip Jupwyywséubnh ehudp, Le-|Gjynghinngnnuny Juwpwyyjwséubph phyp, Na-
neuntdbwuhpwéd prgntllbph pwlwyp 3wjwunwuncd, Nae-3wjwuwnwund |Glynghinngnnuubpny Jwpwydwsdlutph phyp, Ng-
neuntdbwuhpqwé prgntbubph pwlwyp hyntuhuwpldnjwl YUngywuned, Nge- hjntuhuwpldnjwb YUndywunid (5jynghningnnuutnny

Jupwyywsltnh phyp:

‘Unijjinnpnuyghtt - hwgnpruljunipiniatibph qtp]_mbmp]ulh ulpr}]mhpnul huyntwpbpyty hh
Uwlupnysbph 35 bnpmghnt gdhp, npnughg 6-p' wjuqunphmdh, 4-p° hinwpnnbmuh b 25-p
1Eynghwingnnip (uy. 2):

A R
Hep 11 HM234023.HO21* 0011 -
HM234021.W019+
| HM234019,Ge022+

HM234020.Np083* . .
Hap 8 HM234022.C103% 0011  0.088

Hap 8 - 0029
Hap 10 - 0029
[~Hap2 0011 -
'Hap6 0101 0.059
Hap 14 - 0029

r Hap 1 0.034 -
“—Hap 13 o011 -
Hap 23 HM234024.H0O7* 0124 0176
Hap 30 - 0059
Hap 28 0011 0.029
r Hap 20 0.011 -
Hap 29 o011 -

{ HM234025 Ged5* - -
Hap 3 HM234026.Ge20* 0.056 0.059
Leucocytozoon Hap 4 L PARUS4* 0225 0,176

Hap 19 - 0029

Hap 26 HM234027.C105* 0011
— Hap 32 0.020 -
|—Hau 12 HM234031.Ge003* 0236  0.118
Hap 31 o011 -
—Hap 27 0011
HM234030.W045* - -
Hap 18 HM234028 GEDG6 * 0079 0118
Hap 25 0011 =
Hap 24 oo
HM234029.W043* -
’_- Hap 35
N , 'Hap 5 AY093045.H PARUS1
Haemoproteus L Hap 23
Hap 15 H COLL2
LHap 16

Hap 17 P AFTRUS
Hap 22 P GRWO04

Plasmodium
Hap 7
|~ Hap 21 P SGS1
Hap 34 JN164731.GRW11

LY. 2. 3wjnuwpbpwéd dwywpnidubph hwwininhwbph $hingbubnhy dwnep: Uintbwyubpnud ubpyujwgqwéd Gu
hwutdwunwlwl Jupwyjwénipjwl dwlwpnwyubpp Iwjwunwuncd (A) W hjncuhuwpldunjwu Undywunid (R): *-
Uju hwwninhwbpp hwunhwnd U bwl Sypnwywih mwppbp Jujptpnud Jhlunyu inGuwyh prgntulnh unuin [14]:

Zudidwngl)]  Bu (Eynghuingnning  Jupuliusmpjut dwwppuljubpp Zuyuunwih b
hyntuhuwplivingut UnyYuuh thel (wn.1), hsybu tub Zujwunwind b hnuhuwpladnuob Ungluund’ nwppbp
nhkuwljutiph dholt (wrn. 2): Cunhwinmp wndwdp (Eynghnngnning qupuljjusutph dwjupnulp hujuunhnpbu
wytih pwpdp t Pmajor-h unn, pul Pcaeruleush (P=0.044): Uwluyt Zuwjuuwnwbh b hmuhuwpldnjwh
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Unjyuwuh posmbutph  dhol (Eynghingnning Jupuljuémput  dwwuppuljubpp  Jhdjubghg sk
wmwppbpynud (wn. 2): Zujwunhnpkt nupplpynd Bo dhuyb Zugwuinwiund P, major & P. caeruleus-h unwn
Jupuljjudnipjut hpinkuuhympniuutpp:

Un. 2. Lijjnghinngnniing] Jupuljywsmpiub hwdbluinnipiniin
Zuyuuinuitinud bt hintuhuwpldnyu Ynguunod

LeArm/Rus P. major P. caeruleus
P. major P=0,16 P=1
P. caeruleus P=0,023 P=0,76

Ullnitwgdny inpgws b Zuywunwh b hjniuhuwpldngwb Yny-
Juuh qupulusnipjul dwljuppuljubph hwibdwnnpjub wp-
mynibpulipp: Thlyniwgshg Yhpl hntuhuwplidinyut Yngjuumd b
kppl’ Zwywunwinid kplym whkuwlubph Jupuljwsnppui hw-
Ubdwwnmpnibbpp:

LEynghinngnnuh gétphg mwpwswopewunid wnwyk) swwn nmwupwsyws L Hap-4-p IPARUS4)" 26
Jupuljuws wowbdiywliubpny (P.caeruleus3, P.major-23) L Hap-12-p (Ge003) 25 Jupulusitpny
(P.caeruleus-1, P.major-24):

Zupquinlyty i Eiynghnngnnth  huynbwpbpws  gstph  hudbdwnwluwt  Jupuljjubnipiui
wunhdwiikpp Zujwunwinud b hmuhuwpbunywt Ynyjuunad (. 2):

Zudbdwnbine b wuwpglne  hwdwp  Skpbph  jugt wvwbup - qupulusnipiut  pupdp
tpunbtupynpm ik uyp Zujwunwth b hnuhuwplidnwt Sndiuuh dhel' junmgyly E hudbdwnwlui
Jupuluénipjut wpdtputph gdughtt Ynnbjjughwt (uy. 3): Uju tpyne Juypbph dholt
1Eynghiingnnh gdtipny Jupuljuémpjut hudbdwnmpmip gnyg £ wdl) dnn 66% tdwinipmu (2 =
0.6593), hisp el nth huuunhmpyuit pupdp gnpéuljhg (P=0.00000003): Cur npnid hwpyh £ wnti]by hyybu
qdtiph wnuynipniup Epyne quyptipnud, wytybu b ngpuiigng quipuljjusnipyut dwuljupnuljiubpp:

020

o1 . .
016
014
o012 . .

010

008 //

Fussia (Related sbundance)

0.00 ..

002
002 000 D02 004 005 008 010 012 014 016 018 020 022 024 02
Armneria (Related abundance)

LY. 3. 3wjwunwunid b hjntuhuwpdwmywl YUngywuned (Gilynghwingnnuh gétph
hwpwpGpwywl nwpwdjwédnipwl wpdbpubph gdwihu Ynnbjwghwu

Unugus wpmyniiptibpp quynud G uybt dwupl, np munidbwuhpduws nbuwljutph (ynghungnnuh
Unnn  puguljunud Lt phjnuwojpuphugqpuijut YEunpntugmdp  (qupthwyndp Snduunad): - Ubp
wipryniuptbpp hwdwhniiy B «Skptiph jugt uygiup - qupujdusnipjut pupdp bpunbiuhynipmnis juuyht
(3, 8, 9, 11]: Ujuintinhg Jupkih k Bupumpky, np wbpkph tjundwdp uwybghdhlnipmiip, poymulbkph sytn.
ntbhulmpmip, wwpplp Juypipoid dhgwntbph wnljuympmip jupny b wqpbgnipmniih nitbbwy dw-
Qupnysubph puquuquimput Jpu ndjuy nbnudwumd: Ukp wippymiiptibpp twlb gnyg Eu wnwihu, np
wbpbph gt uyblup nukgnn dwlwpnysubpp nmubkt wdbh own pwiwlnpjudp wrwbdiyulubp
Jupuwltnt htwpuynpnipintu (W. 2):
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dkpotipu hpunwpuljjws QEuYhtuh b Ontkiuh wopuwinwipp Yepwptpnud £ Gypnuyugh dh owpp Juyg-
pipmud  EYnghuningnnt  ghinh  dwluwpnydubph  $pppnwphiuphwgpuijun yquphwljdwin 2 tunwljjug
wnbuwljutph Unwn (Parus major, P. caeruleus): Sunp, tipwg httnugnuinmpyniinid oquuwugnpsdty Bu wy wpuy-
ubpltip, hywhu twlb hbnwgnuinmput Uk skt nungplity Yphiwyh qupuly Ypnn wnwbdbyuljubpp, hugp poyg
sh wwjhu hwdbdwnt) dbp b bpuwbg ndpuikpp b wnngl] dwfupnydubph  $pnwouwphwgpuijui
YEunpniwgnudp UYUndiuuh b GYpnwuyh dhol: Ukp hbnwgnuunipmimd (Elinghinngnning Jupuljjuént-
prut Epuntuhynipinitp Juqdl) | dnwn 55% (n=72) tpwitg 25.5%-h (n=88) nhuwg: Unljuwyh Jupuljusutph
pUny bu bpdwus wphmuwnwipp qhonid b dbp unwmgws gniguthoubpht: Swppkp i twb uwnwugjus
Uwljupnysbph  puquuquimpibikpp’ Ubp Unn (kynghinngnnth 25 gh  thnjuwpkt bpubtg  dnn
huyintwpbpyty Eu pungudkup 14-p [14]: Puyybu GYpyuynud, Sndjuund bu wdktunupusyws ghdp hwt-
nhuwbmy E IPARUS4-p: Bphpnpn nbnmu ukq dnin Ge003 ghdt b, huy Bypnuguymu’ C105 ghép: Thpohtu Ukq
Unwn hwtimhymu k dhuyt 1 wnwtdyuyh dnwn:

Unuwugqus  wwpphpmpynitbpp . hhwpitk poy; Juught Gupunpl) dwljupnysubph
$hnwphiuphwgpujut Yrunpntugdwt dwuhtt wyju Gplnt mwpuswyppwibph hwdwp, vwljuyt nputp
Jupnn L (hul) oquiugnpdyws wpuydptbph qqujunipiniiutph nnuppbpnipyut wpnynip:

Quuyws dUbkp  wpymibpubpp  puguemd  Eu dwlupnysubph  mbnuipughtt - wnwuywnwghul,
bk, wljwpnystibph nknuipht hwpdwpnt mampgoch wepuognigdby b anygihuly nkpkph
wnwnijughwubph stgsht ghitnhl) mwppbpnipjut yupuquynid [15]: Bph prsnittbph snit bujwb nhp muh
dwljupnydutiph nupusjudbmpui b puquuquimput vkp, wuyuw wolmuphwgqpujut  wupthwlnud
htwpuynp Y1huh dhuyb wybe nghypmd, Epk duupnydp uytighdply E nplk mupwdwoppwh pinpny nkuwlh
uuwndudp: Ophtwuy, gnyg b wpl), np Plasmodium relictum-p qhkubnhlynptt wwuppbpynud b Passer
domesticus-h muppbp wnuniughwbbpnud [19]:

qEunnpubiph (uy uykljinph wnfuynipniup bu jupnn L Uks nghp ounu) duupnysubph nupusdwut
hwdwn: Uwljuyt hbnwgnuinmipyniiitiphg hwypnth E np (Eynghiingnnth tjnnp hwtinhuwgnn dhgwnttpp
npulinpnid B npnpwilh uytighdhinipinit nkptph tjundwdp [21], b dnin mqquljhg gdtpp thnpjuwtigynmd Eu
unwn wqquljhg mkp mbkuwlubph b JEunputph dholi [12]: 9Ewnph dhgpughw bu jupnn b wqnly dwljw-
pnysh tnupustwb Ypu. Ciyminfws b, np yepnhhoju dhgunntibph prhspl plingplynud £ 150-300 Y, uwiljuygt
pumplwdp puguwhuynyly b tpwig prhsph hinwynpmpniup vhigh 15 YU ownunny [5]: dkjunpubkph
Uhgpughuygh nlpp dwljupnysubph wwpwsdwt gnpénid wupglint hwdwp hbnwquymd withpwdbon k
Juunupk] wbth anpp nuunmdiwuhpoeynctibp:

Zwpyh wnlibyny twljupnysibph puquuquimpynip, bpuig Bynnghwib b Jhtuwlwb ghyp wounjl
own hbnwgnuumpmbbp o wihpudbon tputg wnwniyjughnt gkutnhy Jurniguspp hwuljubiune
hunfwp: Zunfuygbu hvuppphp Yihih wupgl), ph nbpbph jud JEunpibph supdniulmpymbb hisygb u
Ewgnnud dwljupnysubph ynunyjjughwtph dhol gkubnhiuljut ymph hnjuwbgdwt ypu: Shtbnhjuljut
ufuipp Jupnn & tguwunt) twl dwuwpnysubph  JEpupunungpnnuijut - puqludupnieniiiph
puguwhuwyindwt gnpsht [20]: By, Yppuyytu, ,Skpkiph juy uyyinp - qupuljjusnipju pupdp Epunbiuhynt-
pmoiut juwh U dwlupnydubph wwpwdpughtt  hwpdwpdnqujuimpui hwudwypnudp - Enpmghugh
pupwgpnd sun Juplnp fuighp k, ntunp hinwqu junpp hblnwgnunnipiniuibp o wthpwdtown bnpnighnt
ugu hwlibnljp puguhwpinuibnt hudwp:
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TBEPJJO®A3HBIN CUTHTE3 KAPIMOAKTUBHOTO ITENITHUIA,
BBIZIEJIEHHOTO W13 ITPEJICEP/INI CBUHBU

I'.C. YAMJIAH

Hrcraryr 6noxummn uy. Byrarara HAH PA
samvel ch@yahoo.com.

B mensx mpomospKeHMs MCCIeNoBaHMM akag,. l'anosHa, HaMu ObUL IIPOBEIEH PsZ, SKCIIEPHMEHTOB IO BBIfiE-
JIEHUIO, OYKCTKE ¥ OIpPEeZeeHHI0 GUOIIOrMYeCKON HANPABIEHHOCTH HOBOBBIEJIEHHBIX COAUHEHWN IENTHULHON
IIPUPOZBI U3 IIpelicepAUil ¥ YIIKOBBIX YacTell cepAua CBUHbH. JIJIf ImpoBefieHNs GHOTECTOB TPeGOBATIOCH IOTYYIUTD
IIpenaparyBHbIe KOIMYECTBA UCCIeNyeMbIX 00pasuoB. [l 5TOro Mbl BOCIIOJIB30BAIMCH METOIUKOM TBepZO(AasHOro
CHHTe3a IEMTHIOB C ee JajibHelimel Mopgudukaiueil. Yucrora 1 HAEHTUIHOCTD CHHTE3UPOBAHHBIX IIPEIapaToB IIpo-
BEPSUIUCH METOJAMY BBICOKO2((hEKTUBHOM JKUAKOCTHOM XpoMaTorpadyy 1 MacC-CIIeKTPAIBHOIO aHaIN3a.

TBeprogasmsrii cuHTE3 — fMoc-aMuHOKHCIOTH — BOXKX — perrrnsornonnanar —
Macc-CIIeKTpaIbHbIH aHA/TH3

Uljuntdhnu Quynjuith htnwgnuinmpniiubph swpmbwluwt byunwlng  Juwnwpdlp Bu Gopdbp fungh
twjuwupnbphg wipwnws whunhnuyhtt punyph dhwgnmpnibbbkph dwppdwt b jhtuwpwbwluwt nyndusnieju
npnpuwit hwdwp: Yktwwpbunbkph hpuljubugdwt hunfwp  wthpwdbon  winpbubkph wphwywpwnhy pwbwlithp

unwbwnt tyunulny ogunugnpdyty t whwywnhnuyhtt uhiptiqh whin $wquyhtt dhwhnjudus tnubwl: Uhuptqus
dmptliph dwppnipjniii nu hulmpniup unnigyl) k pupdp wpyniwbnnejuts hEnnidjughtn ppndwnwgpuut b dwuu-
uyjnpuyht Ypnisnipjut Ukpnnutpny:

Npbin puwquypl uplppliq — pupdp EPEGuniynyppul Aknntjuyhl ppndunnngpuppw — dwuu
uw kfinpndEuphu — fmoc-wdpbwppnibbp — fupphnwy kupunpnikp — iwpnuupunkp
For further studies established by Galoyan, a series of experiments on the isolation, purification and
determination of biological direction of peptides isolated from pigs atria were carried out. For fulfilling the biotests the

preparative amount of samples was required. A modified method of solid phase peptide synthesis was used. The
synthesized peptide purity and identity were defined by HPLC and mass-spectral analysis.

Solid phase synthesis — high performance liquid chromatography — mass spectrometry —
fmoc-aminoacids — cardiopeptides —atria

B Teyenue muorux jet B MHctutyTe 6Moxumuu HAH PA B otzesne 6noxuMun HelporopMOHOB
akaz. lajodHOM ¢ COTPpYZHUMKAMU U3YYaIUCh IYTH PETYyJISUMM M MEXaHU3MBI JeHCTBUA
TUIIOTaIAMUYEeCKUX HEHPOrOPMOHOB Ha PasIMYHbIe IIPOLECCH B OPraHnusMe [5].

IlonTBepkZeHMe HAEeX O B3aUMOCBA3aHHOM, B3aUMOOOYCIOBIEHHOM, I[eIbHOM (yHK-
IUOHUPOBAaHUM TAaKOH CHCTEMBI, KaK THIOTaJaMyC — THUIOPHU3 — HANIOYEYHUKU, SBUJIOCH
IepeIOMHBIM  MOMEHTOM B  SHJOKpuHonoruu. IlomonHeHMe  Xe  3TOH  KOHI[EI-
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TyaJIbHOH TpPHUaJBl, BRIABUHYTOM ['ajlOAHOM OTHOCHTENIBHO B3aMMOZEMCTBUA THIIOTAaaMyC - TUIodu3
— cepple, ABIAETCA OTPOMHBIM HAayYHBIM AOCTIDKeHMeM. BrociescTBuu 6bLna OOGHapy»KeHa HOBAas
TKaHb-MUIIEHb-CEP/Ile, ITOKAa3aHa CIOCOGHOCTh O3TOrO OpraHa yIpPaBIATh (GYHKIHOHMPOBAHUEM
cnenuduYecKUX IIENTHIOB, a TakKKe CyIIeCTBOBaHME MeXaHM3Ma OOpaTHOH CBA3H MEXZIY
TUIIOTAIAMYCOM U CEPZILEM IIOCPEACTBOM STHX IEITHUAOB[4].

OG6HapyxeHre KapAHOAaKTUBHBIX coeguHeHuit — Hediporopmona K, C, G u psan apyrux B
TUIIOTaJaMyCe Pa3THYHBIX >XMBOTHBIX IOCTY)KHJIO HadYaJoM paboT He TOJABKO II0 H3YUEHUIO
MOJIEKYJIIPHBIX MEXaHU3MOB [EHCTBHS OSTUX HEMPOrOPMOHOB, HO U II0 IIOMCKY IIOFOGHBIX
coepuHeHuii B cepaue [6]. OcHoBaHMEM JJ BCECTOPOHHETO MCCIENOBAaHUA OHOXUMUYECKUX U
(U3UKO-XUMUYECKUX CBOMCTB KapAMOAKTMBHBIX HAyaja IOCHAY)XXWIM [aHHBIE O HAINYUU 2-X
KapJUOaKTUBHBIX COeIMHEHUH B cepaedyHoil Mbrue [7]. Bsuto ycraHoBIeHO y4acTue HelporopMoHa
“C” B peryiauuy IIMKOJIUTHYECKUX [IPOLLECCOB M YPOBHS IIUKIIMYECKUX HYKJIEOTH/OB ITOCPEACTBOM
nurubuposanus O3 nAMP, tAM®- 3aBucuMoOil IPOTEMHKMHASH! U T.M. BBLIO IOKa3aHO, 4TO 3TO
coeuHEeHHe ABIAETCA HU3KOMOJIEKY IAPHBIM U OTHOCUTCA K TIMKoIenTuaam [8].

Hamu B saboparopuy aHaJIUTUYECKOH XpoMaTorpaduy U TENTHAHOTO CHHTe3a ObLIa
IpoBezeHa paboTa IO BBIZEIEHUIO U OYMCTKE COeNUHEHUHN IEeNTHIHON IIPUPOABI U3 IIPeJCepAuil 1
YUIKOBBIX 30H cepana cBuHbsu [9]. [Ipu paszenenun mentupusix dpakiuii mpemapatusHoit BOXKX,
HamMy OBLIM BBIJEJNEHBI M OYHUIIEHBI IO TOMOTeHHOro cocrosHus 20 COoeZVHEHUN IeNmTHIHON
mpupogsr [1]. [lns ompememeHus OWOJOTHYECKON HANPaBIeHHOCTX BCe  IIpemaparsl OBLIN
TecTHpoBaHbl Ha u3MeHeHus komrmoneHTOB DKI' y kpsic [10]. Pe3yssrars! SKCIIepUMEHTOB ITOKA3aIH,
4TO 7 COeIMHEHUH NMeIOT Pa3HOCTOPOHHHUeE (HaKTOPHI BIUAHUSI Ha ONpefeleHHble KOMIOHeHTs DKI'.
IMentun N°7 mokasan HambOJBIIYI0 AKTUBHOCTP Ha H3MEHEHHe aMIUIUTYAbl KOMIIOHeHTa R,
nnutensHOCcTH KoMirtekca QRS, amMmnuTy e S u Apyrux mapaMeTpos.

Jns msydeHus GHOIOTMUECKMX MEXaHM3MOB AeHCTBMA HAaHHOTO IIperapaTra CTago HeoGXOZUMO
Haju4yue GOJIBIIOTO KOJIMYeCTBa HCCIeayeMoro obpasia. Busy Toro, ¥To mpouecc BbIfeIeHUsS U OYUCTKU
GuOIpenapaToB ABIAETCA KpaifHe HedPPeKTUBHBIM, TPYZOEMKHM, BpeMA3aTPaTHBIM K He MOXKEeT
obecednBaTh XOpOIIEH BOCIIPOU3BOLMMOCTH, CTQJIO KpaliHe aKTyaJIbHBIM IIPOBeleHMEe XUMUIECKOTO
CHHTe3a JAaHHOTO IIperapara. AHAIU3UPYSA MUPOBYIO JIUTEPATYyPy B 06IaCTH XMMUYECKOTO CHHTE3a MeITH-
AO0B, MBI IIPUIIIN K BBIBOAy, 4qTo HaI/I60]Iee OIITUMAJIBHBIM [JIA HAC ABJIAETCA METOJHKa TBep,Z[O(l)aBHOI‘O
CHHTE3a C HCIOJab30BaHMeM fmoc-zamuieHHbx aMuHOKUCIAOT. OTkpsiTeiil B 1984 romy TBepmodasmsrit
cuHTe3 nentuzoB (Solid phase peptide synthesis) nmeer MHOTO mpeMMyIIECTB IO CPAaBHEHUIO C OOBIYHBIM
CHHTE30M C TOUKHU 3peHns 5Q(HeKTUBHOCTH, a TaKXe YAZO6HOi 06paboTKH 1 09uCTKH [1].

C uCHONB30BAHMEM HECKOJIBKO PpA3IMYHBIX METOAWK: THAPOJIM3d HAHHOTO IIpeIapara,
MO,Z[I/I(i)I/ILH/IpOBaHI/UI AMHUHOKHCIIOT (beHI/I]II/IBOTI/IOLU/IaHaTOM, HaMHu 6LUI HOJIY‘IeH aMUHOKUCJIOTHBIH COCTaB
nenrtuzga No7[2]. Mcnonssys maHHBIe Macc-clieKTpaiabHOro u SIMP-aHamu30B, 54MOHOBCKOM Jerpajalui,
HaM y,Z[aJIOCB IIOJIy9YUTh HE TOJBKO aMUHOKHCJIOTHBIH COCTas, HO TakKxe aMI/IHOKI/IC]IOTHyIO
IOCJIeIOBATEIBHOCTD IenTuaa N°7.

Phe — Val — Pro — Ala — Met — Gly — Ile — Arg — Pro

OddexTuBHbIM mporecc TBepZoGha3HOr0 CHHTE3a BO MHOIOM 3aBHCUT OT IIPaBHJIBHOTO BbIGOpa
Pa3IUYHBIX YCIOBUM €ro IpPOBeJeHUs, TAKUX KaK BBIOOP CMOJIBI, PaCTBOPUTENS U KMHETUKU IIPOBEIEeHI
cuHTe3a [3]. DTU MepeMeHHbIe BIUAIOT HAa CTENleHb HaOyXaHWA CMOJIBI U CBA3U €€ C AMUHOKHCIOTAMH,
KOJINYECTBY CBA3BIBAIOIIMX CAHTOB, YTO B KOHEYHOM HTOTe BJIMAET HA CHHTe3 IEeNTHAa B IeaoM. Msr
IIPUCIIOCOGH-JIH IIPOLiecC TBepA0(}A3HOTO CHHTe3a II0 OTHOIIEHHIO K HANIMM MCCIeLyeMbIM IIeITHIaM
C y4eToM 0cOGeHHOCTeH UX aMHHOKUCIOTHOM IIOC/Ie[OBATEIFHOCTH.
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Mareprar w MeTogmRa. Bce ncnons3oBaHHbIe PeaKTHBEI, pacTBOpUTeny, cMobl ¢pupms! “Advanced Chem
Techcompany”. Msr ucmosszoBaau fmoc-rpymnmsr Aud samuTtsl N-KOHIIOB aMUHOKHCJIOT B IIPOIlecce CHHTe3a U
mumernndopmamuz, (DMF) kxak pacTBopuTens B IIpoljecce BCETO CHHTe3a. B KauecTBe IIOJJIOKKM MBI
KCIIONIB30BAIHN KHUCIOTONAOMIBHYIO 2-XIOPTPUTHIBHYI0 cMory. CHATHE 3alIUTHBIX fmoc-Tpynm mpoBogMIOCs C
IIOMOIIBIO pacTBopa nunepuauHa 8 DMF.

OdeHp BOXHBIM B IIpOLleCCe CHHTe3a ABJIAETCA IIOCAJKa NepBOi aMUHOKUCIOTH Ha cMoiy. /lBa rpamma
2Cl-Trt-# cmomsl Hacsimanu B mmpur, o6semom 10 M. Ha6upamru DMF B mmnpun, maBanu HaGyXHYTh CMOJIE B
teuenue 15 muH. [Tocie sToro DMF BrIMBIBajicA. 3aTeM B IINIPHI, HAGMpAJCA PacTBOP NEPBOi aMUHOKMCIOTEI
(fmoc-Pro) u axrusatop peakuuu (DIPEA) B cootHOmenuu lcmona/1,2rmoc-pro/4pipea. Peakiius mocagxu mepBoit
aMUHOKHCIOTHI mta 3 4. O4eHb BOXKHBIM YCJIOBHEM IIPOBEEHNS CHHTE3a SBILETCS OTCYTCTBHUE CBOOOZHBIX JIHH-
KEpOB IIOCJIe II0CALKY II€PBOM aMUHOKHCIOTHI, II03TOMY CMOJLY IIOCJIe CBS3BIBAHUS C II€PBOIf aMUHOKUCIOTOH 06-
pabarsiBanu cMmechio MeriuteHa, DIPEA (zuusonpounnarunamun) u DMF B cootromenun 80pme/15meon/5oipea mrs
6GIOKMPOBAHUA BO3MOXKHO OCTAaBUIMXCS CBOOOAHBIX KOHIOB. Ilocie sToro mpomsiBanu cmorxy DMF 5 pas mo 5
MUH. 3areM IPOBOAWIM LebrokupoBanue aMuHOKUCIOT 30%-HbiM pacrBopoMm nunepesura 8 DMF 8 pas mo 5
muH. ITocre sToro cmomy mpomeiBanru DMF 5 pa3 mo 5 MuH. DTOT UK/ IOBTOPAJICA B TeYeHHE BCETO CHHTE3a
mentuza. Ilocie Kaxmoro Imara IPHCOeAUHEHWS U AeOIOKUPOBAHUA aMHHOKHCIOT KOHTPOJIb XOZA PeakIiy
mposepsics Kaiisep TectoM, UTO IpefcTaBifeT cO60H peaklMi0 HUHTHAPUHA CO CBOGOLHON aMHUHOTPYIIION C
00pa3oBaHMEM XapaKTEPHOTO TEeMHO-CHHETO IjBeTa. biarozaps 5TOMy TeCcTy, CTajl BO3MOXHBIM IIOLIATOBBIH
KOHTPOJIb PeaKIUi MOCaTKH U Je6I0KMPOBaHUA aMUHOKHCIIOT.

OuncTka ¥ KOHTPOJIb CHHTE3MPOBAHHOTO menTuza N° 7 OBLIM NPOBEAEHSI HAa 2-X KOMIIOHEHTHOM
npemnapatuBHoi cucreme BOIXKX dupmsr Waters (USA). [l BBoga o6pasua ucmoss3oBaicsa umwkekrop Rheodyne
c o6vemom meriu 500 mxi. [lerekTHpoBaHue mpoBoiuiaoch B puamazoHe 190-360 um. MsI mcmosnb3oBamu
konoHKy “Symmetry Si-100 C18” (4,6x250 mm) gysi oGpamenno-dasosoit BOXKX. Ckopocts moroxa Gsita 50
mi/muH. Mcnons3oBanacs rpaguenTHas cucrema amoenta H2O/ACN/TFA (98/2/0.1) / (0.100.0.1). Bpems anaisa
15 mun. Pexpomarorpaduio nmpoBoguiu Ha aHamurudeckoi cucreme Knauer HPLC. Mcnons3oBanacs KomoHKa X-
bridgeC18 (2.6x150 mm). JleTekTrpoBaHue IpoBOAUIY TIpH 214 HM.

s moxTBepXKAEHWS IIONYYEHHBIX MAHHBIX CHHTE3HPOBAHHBIA IIpelapar ObUI IIOJBEPrHYT MacC-
crnexrpansHoMy aHanusy Ha CSU "Analitycal spectrometry”.

Pesynprarer u obcyxxgenme. JlaHHble, IIOIy4eHHble HAa XpOMaTOrpaMMe, IO3BOJIAIOT
yTBepXKJaTh, YTO YHCTOTA CHHTE3MPOBAaHHOTO IenTuAa N°7 mocie ogucTKu cocraBiger 6oiee 99,6%
(puc.1).

*E+3

6.881

mAU

o 5 Time (min)

Puc. 1. XpomatorpaMma CHHTE3UPOBaHHOTO ¥ OYUIEHHOTO menTuza No7.
Kononxa X-bridgeC18 (2.6x150 mm). [lerextuposanue 214 M.

Hamu GsIn mpoBesieH CpaBHUTEIBHBIN XpoMaTorpadyruecKuil aHaaNu3 HaTUBHOrO merruza No7
Ha KosnoHKe X-bridgeCl8 B Tex ke yCIIOBMAX, YTO M €rO CHHTE3MPOBAaHHBIN aHANOT. Pe3yibTaTs
CpaBHEHUS IIpeJCTaBIeHs! (puc. 2).
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Synthetic

Native

[ I

0 5

Time {min) 10

Puc. 2. XpomarorpaMmmsr cHHTe3HpOBaHHOTO (A) 1 HaTuBHOrO (B) menTumos.
Konorka X-bridgeC18 (2.6x150 mm). Dmoents: : H2O/ACN/TFA (98/2/0.1).
Jerextupopanue npu 214 HM. YCI0BUA TPafMeHTa OGUHAKOBBI
Z1s1 06eX XpPOMaTOrPaMM.

Jlamee MBI THONYyYMIH JaHHBIE MacC-CIIEKTPAJbHOTO aHAaM3a JIA CHUHTE3UPOBAHHOTO
mpemnapara (puc. 3) ¥ CpaBHUJIM €r0 CIIEKTP CO CIIEKTPOM HATHBHOTO IENTHAA. Pe3ybTaTel cpaBHEHUS

npuBegeHs! (puc. 4).

€P CSU "Analytical Spectrometry™

987248

cunts

507

4.

k MWMMWMMMMMWM

Puc. 3. CrrexTporpamMma CHMHTe3UPOBAHHOTO TIperapaTa No7

4P CSU “analyiical Speciromeiry”™
raus
s

ot

o B

M.u it Ao ety

ET o e o T
T

Puc. 4. CriekTporpamMmsl CHHTe3UpOBaHHOTO (A) 1 HatuBHOrO (B) mpemaparos.
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Kax BHHO M3 CpaBHEHUSA XpOMaTOIpaMM, CHHTEBHPOBBHHLIfI aQHAJIOT ¥ HATUBHBIN InenTun Ne?7

OIWHAKOBBI IIO MacCCe€ ¥ BpPEMEHH BbBIXOZd, YTO TOBOPHUT 00 HUAEHTUIHOCTH HX CTPYKTYyp H

aMHUHOKHCJIOTHOM II0C/IeZ0BaTeIbHOCTHA. TakuM 06pasoM, HCIIOIb3ysI METO, TBepAO(}asHOTO CHHTe3a

IIenTUJ0B U YYMTBIBAAL 0COBGEHHOCTH CTpO€HMA HCCIEAYyEMOTO IIeNTH/d, HaM YyAa/JIOCh IIOJTYyYUTH

TOMOTeHHBIH U HAEeHTUYHBIA HATUBHOMY IIENITHZ, COCTOAWINK M3 9 aMMHOKUCIOT. B mampHeiimem,

nMesa JOCTATOYHOE KOJINYECTBO IIpeliapaTa, MbI IUIAHUPYEM IIPOBECTH DAL, GHOTECTOB 10 BHIABIEHUIO

He TOJIBKO HyTeﬁ perymianumn cep/:[equf/i AEATCJIbPHOCTU OTHUM IIEIITHUAOM, HO TAKXE€ MEXaHH3MOB

JeHCTBYUA Ha IPYTHe OPTaHbl X CUCTEMBI.

10.
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POJIb XPOHUYECKOT'O BOCITAJIEHWA ITPY OBPA3OBAHMHY OITYXOJIN 1
IMTPOI'PECC B IIOHUMAHWUW MEXAHU3MOB METACTA3MPOBAHWA

J. CEBYMAH?, H. AMBAPITYMSIH!, M. TPUTOPAH!

! larcxuti HHCTHTYT GHOMOrHH paxa; HHCTHTYT HeBPOJIOTHH H (apMaKoJIOTHH
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2IlenTp MEAUIHHCKOH TeHeTHKH H IIEPBHYHON OXpaH5I 340poBsA (Epepar, Apmers)
lion8-11@mail.ru

Panee 65112 TToKazaHa MoBbIeHHas MpoAykuusa 6enka S100A4 B moBpeXxZeHHBIX TKAaHAX U IIa3Me KPOBU
MAIMEHTOB, CTPAafAloOl[MX 3/M0KAYEeCTBEHHBIM 3a00/ieBaHHEM, a Takke IIPH IPOBOCHAIMTETPHOM OTalle
MeTacTa3upoBaHus omyxonu. Tem He MeHee poib Genka S1I00A4 B mporjecce BOCIIAJIEHUsT OCTAeTCsl HEU3BeCTHOU. B
paboTe IpenCTaBIEHBI PE3yIBTAaThI, OOBICHSAIONIUE TIpeAoaraeMyo cBa3b 6enka S1I00A4 ¢ BocmaseHreM Ha MOZEIU
IIPOrpeccHy OIyXOMH. IlomydeHHbIe DaHHBIE IIPEAIIONATAIOT, YTO XPOHMYECKOe BOCIAJEHIE, OIIOCPeSOBAHHOE C
Gemxom S100A4, MOXeT COfIeCTBOBATH IIPOLIECCY METACTA3UPOBAHMS, M TAKUM 0OPa3soM IIPOBOCIIAIUTENIBHBIE ITYTH
PasBUTHA KaK MUIIEHM JIedeHUS MOTYT GBITh 5 (eKTUBHBIMYU CIIOCOGaMH A1 G0PBOBI TPOTHB METACTa3.

Xpormndeckoe Bocnarenue — Meracrasuposanue —S100A4

S100A4-n dbwnmwuwnwqh gqnpdpupwgp upwing gkt k, nph Epuypbuhwi juwwlgdws b ppnuhly pnppnpdwl, huly
uyghnwlnigh pupdp tpuyypbuhwt hhqutinh Juwujws hntujwuspubpnid b wuquumud® pungliinh wnwgwgdwl hkwn,
hswbu bwb bwhowpnppnpughtt thnymd mnmgpuyhtt Ukinwunwgh dudwbal): Ujintudbiwyuhy, wyn uyhunwlnigh
ntpp pappnpuyhit gnpépupugnid nlin vumd £ wthwyn: Ukpjuyugyus wppnibpubtpp pugunpnd Eu Bupunpynn juuyp
S100A4 uyhwwlnigh b popponpuyhtt gnpépupwugh dhol qupqugnn nipnigpughtt Unpbjubpnud: Zkinwgnugty £ S100A4
uyhwnulnigh dwubwlgmpeniip dwpnne ppnthly poppnpughtt pwbqupnudutph dudwbuly b pugwhwynt) S100A4-h
ubipgpufdwt dnikynyuyghtt kuwithquubpp poppnpughtt gnpspupwugh htn juwywlgdws, dwubwynpuwbu nipnigph
qupquguub pipugpnid (Uknwuwnwq): Eqpujugubing upkh E wuk], np S100A4 uyhwnwlnigh dheunpynidp ppnthly
poppopuwl dwdwbul] byuwunnud £ dbinwunwqubph dbwynpdwip, wynyhuny' hwdwpdbng poiddwt ipwbwljtin
lwl bwhiwpnppnpuyhtt qupqugnidbpp Jupnn ku 1huk dbnwunwqubph nld wuypuph wppmbwybn dhong:

Lpniply pnppopnid — dknuwninmquiynpnid — S100A4:

Earlier we have shown an immense upregulation of metastasis-promoting gene S100A4 in affected tissues and
plasma of patients suffering from cancer, as well as in pro-inflammatory pathways in tumor metastasis were presented.
However, its role in inflammation remains unclear. Here data elucidating a putative link of S100A4 with inflammation
on the model of cancer progression is presented. The involvement of SI00A4 in chronic inflammatory disorders in
humans was studied and the molecular mechanisms implicating S100A4 in the pathogenesis of inflammation-associated,
particularly in cancer progression (metastasis) were disclosed. In conclusion these findings suggest that chronic
inflammation mediated by S100A4 protein can promote metastasis. Therefore, that therapeutic targeting of such pro-
inflammatory pathways should be effective in combating metastatic disease.

Chronic inflammation — Metastasis — S100A4

105



. CEBYMAH, H. AMBAPIIYMSAH, M. TPUTOPAH

BocmaseHne — 4acTb €CTECTBEHHOI CHMCTEMBI 3allUThl OpraHM3Ma, IIPH KOTOPOH  MO-
OUIM30BaHHBIE HMMMYyHHbBIe KJIETKA aKTHBHO OOPIOTCSA CO CTPECCAMH pasIHYHOTO XapakTepa, K
KOTOPBIM OTHOCATCA IIPpEXE BCETO 6OJIe3HeTBOPHBIe MHKPOOPTaHHU3MBbI, TpaBMbl U T.ZA., C LEJBIO
BOCCTAHOBJIEHUs HOpManbHOro romeocrasa. S100A4 sBasercs TeHOM, CIOCOOCTBYIOIIMM
MeTaCTa3MpOBAHUIO, DKCIPECCHs KOTOpPOro Obina OOHApY)KeHa IIPYM XPOHWYECKOM BOCIAIEHUH.
Opnako "mepcucTrpoBaHMe" IIEPBOHAYAIFHO "IOJIE3HOT0" BOCIATHTEIBHOTO IIPOIlecca ¥ HeyTacaHue
aKTUBHOCTH MMMYHHBIX KJIETOK IIPHBOJAT K Pa3sHOTO poja XpOHHUYecKuM BocmaneHusaM. IIpomecc
9TOT ABJACTCA IIATOJIOTUYECKHMM M, KdK CEerogHsd CTa/I0 IIOHATHO, BHOCHUT KOJIOCCAJTBHBINA BKJIaJ, B
IIaTOreHe3 MHOTHX Cepbe3HBIX XPOHUYECKUX GOJIe3Hell YeoBeKa, BKIIOYad BCE CTAJHU OMyX01eo0paso-
BaHMUIL.

BocnanurenbHbre IIPOIECChI IIPUBOJAT K PA3BHUTHIO MHOTHMX XOPOIIO M3BECTHBIX 3860ﬂeBaHHfI, K
KOTOpBIM OTHOCATCS Gosee 60 ayTOMMMYHHBIX 3a00eBaHI (PeBMATOUIHBIA apTPUT, MHOXXECTBEHHBIN
CKJIepO3, IIcopuas, IuabeT U Jp.), aTepoCKIEpO3 M pasIudHble 3a00JIeBaHUA CepAEeIHO-COCYAUCTON
CHCTeMSBI, HelpojereHeparuBHble 3a0oieBanust (cuHZpoM AJblreiiMepa, 6omesus IlapkuncoHa),
ncuxidecKe Gose3HH (Iempeccuu, mu30(peHUs), 3I0KaYeCTBEHHbIE HOBOOOPA3OBAHUS, Ge3yCIOBHO,
CBsI3dHHbBIE€ CO CTapEHMEM OpraHM3Ma.

BocrmaneHre - 0ZHO U3 IpespacIoaranmux GakTopos omyxoreobpasosanust [1].

B mocresnee pecsituneTre 0co00e BHHUMAHUE VAEIAETCS H3YYEHWIO BOCIAMHTENBHBIX
IIpoIeccoB, IPHUBOAAIINX K Pa3sBUTHIO PA3/IMYHBIX 3/I0KAa9€CTBEHHBIX OHYXOJIefI. BOCHaJIeHI/Ie,
ACCOLIMMPOBAHHOE C PAa3BUTHEM PaKa, MOXKHO Pas/ieIUTh Ha HECKOJIBKO KAaTerOpHUii:

® XpOHUYECHOE BOCIIAIEHNE, HHULUUPYIOLiee MaTUTHU3AIUIO,

e BOCIIaJIeHre MUKPOCPeSBI OIIYXOJIHM U CAiiTOB MeTacTasupoBaHus (puc.l),

e BOCIIaJIeHUe, HHAYIMPOBAHHOE XMMUO- U PAAHOTEpAIIiel P JIeYeHUU GOIBHBIX PAKOM.

B Hacrosinee BpeMs IOJTydeHs! yoeauTeIbHbIE JOKA3aTeIbCTBA, IOATBEP)KAAIOIINEe HEKOTOPYIO
ponp HapyueHus (GYHKUIMM MMMYHHOM CHCTEMSBI, IPUBOZAIIEH K “CTUMYyJIMPOBAHHUIO IIPOLLECCOB
OHKOTeHe3a”, 4TO B KaKOH-TO CTelleHH IIPOTHBOPEYUT IIMPOKO IPHHATOMY paHee MHEHWIO 06 eé
HCKJIIOYUTEIFHOM IIPOTUBOOIIYXOJIEBOM POIU. B pesysnbraTe mOZOGHOrO COOS MCXOZ M IPOTPECCHS
Pa3sBUTHS OIyXOJIHM BO MHOIOM OYZET 3aBHUCETh OT TOTO, B KAKyI0 CTOPOHY IlepeMelieH GaaHC MeXIy
IBYMs yKa3aHHBIMU POJISIME UMMYHHO CHCTEMBIL.

oMok BOCTLANEHHE

HeRTpcpunii
Maxpodhars
Miepiaper TyMbIE KNETEH
et
N

Kneren
amgarEnma

Puc.1. BocmanureabHbIi IIponecc B MUKPOOKPYXKEHHNH OIIyXOJIH 1 METaCTa3bl
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Wunnmanua mpomeccoB ManurHmsauuu B 15-25% ciaydyaeB accomumpyercs C  JIOKaTBHBIM
XpOHMYeCKMM BocmameHueM. Ha puc. 1 mpezncTaBieHBI CXeMBbI, ZE€MOHCTPU- PyIOljue HHHUIUAIUIO B
MEXKJIETOYHOM IIPOCTPAHCTBE BOCIAIHTENIBHOTO IIPOIECCa, CIIOCOOCTBYIOMETO 06Pa30BaHHIO OIIyXOJIEBBIX
U METaCTa3UPYIOUUX KIETOK.

XpoHuyueckoe BOCIIajJIeHNe IIPOBOIMPYET POCT U IIPOTPECCHUIO 30KAYECTBEHHBIX OIIyXOJel Ha BCeX
CTaguax KaHieporeHesa [2]. XpoHuYecKkue BOCIIAJIHMTeNIbHBIE IIPOIIECCHI B CBOIO OdYepelb BBI3BIBAIOT
M3MeHeHUd, NMPUBOAAIINE K PasBUTHIO 3/I0KaYeCTBEHHBIX HOBOOOpasoBaHMil. VI3 HUX CleZyeT OTMETHUTh
crenyomrue 3a60IeBaHUA:

1. ComyTcTBylomue HOBOOGPA3OBAHMIO DA3IMYHOTO POJA XPOHHMYECKHe BOCIANEHMUS, IJIABHBIM
06pasoM peBMaTOJIOTHYeCKHe CHHZAPOMSI (THUIepTpodUIecKas OCTe0apTPONATHs, IIOIHAPTPUT, AEPMaTO-
[IOJIMMHUO3UT, BAacCKyJUThl W Jp.), KOTOpble KakK OyMepaHI OKasbIBAalOT CTHMYIUpyomuii shdexr Ha
pasBUTHE U IIPOTPECCUIO OIIYXOJIH.

2. llupoxo pacHpocTpaHeHHbIE, aCUMIITOMATHYHEIE CHCTEMHBIE BOCIIAJIEHU, ACCOLUUPOBAaHHbIE C
OXHPeHHEeM, KypeHueM, yrorpebIeHueM aaKOroad U Ap.

3. WpnomaTudeckme BOCHANeHHsI, K KOTOPHIM OTHOcATCa Oosmee dem 100 ayTomMMyHHBIX
3aboseBaHuil (HampuMep, pPeBMAaTOUIHBIH apTPUT, BOCIATHUTENbHBIE 3a00JI€BaHUA KHUIIEYHHKA,
paccestHHBIH CKIepo3, 06a Tuna grabeTa u T.4.)

BocnanmuresnpHble  IIPOLIECCBI  MOTYT  Pa3BUTBCA  BCIEACTBHE  XUMHOTEPAIIeBTUYECKOTO U
pajyoTepaneBTUYECKOTO JedeHus OonbHBIX. VIHMIManua BOCIaJeHWA B IIPOLIECCe JIEYEHHS OKa3bIBaeT
IpaMaTH4ecKoe BJIUAHHE Ha PAa3BUTHE METACTa30B, a TAKKe HAa HeGJIATOIPUATHBIM MCXOJ, PasBUTHIL
paxoBoro 3abosieBaHHA. XMMHO- U PafMOTepanusA BBI3BIBAIOT MACCHBHBIM HEKPO3 KaK PaKOBBIX, TaK U
3ZOPOBBIX KJIETOK, KOTOPBIil B CBOIO OuepeZb BHI3bIBAET CHJIBHYIO BOCIAIHTENBHYIO PEaKI[UI0O OPTaHHU3MA.
Kax ofuH 13 BO3MOXHBIX CIleHAapHeB, BRI3BAaHHOE BOCIIAJI€HHE MOXKET YMEHBIIUTh TepaleBTUYECKUH o¢-
bexT, cTUMYIHUPY pa3spacTaHUe OCTATOYHBIX OIIYXOJIEBBIX KJIETOK.

TTokasaHa poib 6eska S100A4 B MHIYKLINH IPOLIECCOB METACTa3HPOBAHUA (pHC.2).

MOHOMEP $100A4

EF-hand\. EF-hand
/
- Cnupanb\ /
N C
~ 1 ol

DurmeprzayUoHHEIe MOTHEEI

Puc.2. Crpyxrypa 6enka S100A4 i o6paszoBanue grMepoB

Ilens paGotsr 3aximiouaercs B maydeHuu ydactusa S100A4 mpu XpOHHYECKHX BOCIIAJIHUTEIBHBIX
3a00JIeBHUAX YeJIOBeKa U MOJIEKYIIpHBIX MexaHu3MOB BoBiedeHus S100A4 B maToreHes BOCIIAJIUTENIbHBIX
3a601eBaHUI, B YACTHOCTH OITyX0/Ie06Pa30BAHMIA U METACTA3UPOBAHIIA.

Mareprrar i merozmKa.

Kak mokasarmo B JlaTckoM IeHTpe 0 m3ydeHuio paka, S100A4 — sto GenoK, MHIYIHPYeEMbIit
MeTacTasaMu [3]. ABTOpaMM MCCIIOBAHBI CBOMCTBA M QyHKIMA GelKa B KyJbTypaX KJIETOK JeJOBeKa U
SKCIePUMEHTAJIBHBIX JKMBOTHBIX. COIVIACHO IIOMy4eHHBIM Ppe3yJabTaTaM MCCIeIOBAHUI, CHeaHbI
CIIeyIoIe BEIBOZEL.

B pesymbrare skcmpeccuu Genka S100A4 HemeracTaTHuecKMe KJIETKM IIPHOOPETAIOT CBOMCTBA
MeTaCcTaTUIeCKHX;
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Cympeccus sxcmpeccuu 6eska S100A4 mozmasisgeT mpoliecc pa3BUTHUA MeTacTas;

Y TpaHCreHHBIX MbIlIeH, comepxamux 6emok S100A4, pasBUBarOTCA OIYyXOJIX CO CKIOHHOCTBIO
K MeTaCTasHpOBAHMUIO;

Y TpaHCreHHBIX MbIlIei, He cogepxamux 6Gemok S100A4, zamezssgeTcs IIpolLiecC OIyXO-
Jleo6pa30BaHuUs U He Pa3BUBAIOTCA METACTa3bl;

S100A4 mpepnoxeH B KadecTBe OZHOTO u3 Hambosee WHPOPMATUBHBIX IIPOrHOCTUYECKHX
MapKepOB Pa3BUTHS 3/I0KaU€CTBEHHbIX OIIYXOJIeH.

s onpenenenus skcrpeccuu 6enka S100A4 corpyauukamu Jlatckoro MHCTUTYTa GHOIOTHY
paka u HMucturyta HeBponormum u (apmakosmoruu YHuBepcutera Komenrarena ([aHus) 6vut
pa3paboTaH U MpeJJIoXKeH MeTOo, COHABUYI-uMMyHobepmenTHOTO ananusa (VIPA), ¢ ucnonssoBannem
OYUIIEHHBIX peKOMOWHAHTHbIX OenkoB His-tagged-S100A4 u nonuxmonansHsix aHTH-S100A4
auTHTen [4].

Cumulative proportion surviving
=

o

DBZ 24 36 4K 60 T2 R4 46 108 120 132 144 136 16X 1IN0 192 204 206 226

Survival time (Months)

a) S100A4 (-), c-erB-2 (-) ¢) S100A4 (+), c-erB-2 (-)
b) S100A4 (-), c-erB-2 (+) d) S100A4 (+), c-erB-2 (+)

Puc. 3. MynsTuBapuabeibHBI perpecCHOHHBIN aHaIN3, TPOBeleHHbIH IpU HccaefoBaHuu 137 GOIBHBIX,
[I0Ka3aJI, YTO MHTEHCUBHOCTH OKpairsaHusi S100A4 3HaunTeIBHO KOPPEIUPYET C OKA3aTeIIMU CMEPTHOCTH
6ospHBIX (p<0.0001).

Pesynsrarsr m obcyxgerne. [lorydeHHble JaHHBIE CBUIETEIBCTBYIOT O JOCTOBEPHOM aCCOLMAIMU
okcrpeccun S100A4 (mtsl) ¢ ycureHHeM IIPOLIECCOB MeTAaCTasHpOBaHUA. [Ipu IOTy4YeHHH STHX
pe3ynpraToB  GesOK OBLI BBIAENEH M3 KJIETOUHBIX JIMHUI a/fleHOKApIMHOMBI MbIleil C BBICOKOM
AKTUBHOCTBIO O0GpasoBanus Meracra3. [Ipu mossimenHo# sxcrnpeccun S100A4(mtsl) nHemeracratuyecke
KJIeTOYHble JIMHUU IIPUOOpEeTaloT CBOMCTBA MeTacTasupoBaHudA. IlomoGHBIE HCCIEROBAaHUA ObBLIN
mpoBesieHbl paHee mpu usyueHuu oskcmpeccun S100A4 (mtsl), xoppenupyiomeil ¢ IpOrpecCHpOBaHUEM
pocra u craguu omyxonu [6]. Kpome rtoro, mpu skcmpeccuu S100A4 (mtsl) HaGaomamoch CHIDKEHME
YPOBHS BBDKHBAaeMOCTH GOIBHBIX PAKOM MOJIOUHOI Jkeste3s! [5].

MoxHo 3akmounTh, 4TOo 6enok S100A4 saBngerca OZHMM M3 BaXHEHIIMX KOMIIOHEHTOB
MHUKDPOOKDYXXEHHUSA OIIyXOJIH, YTO CBHZETEIBCTBYET O TOM, YTO OH OTHOCHUTCA K OCHOBHBIM MMIIEHAM JJII
IIpOBeZ€HHs TePaleBTHIEeCKOTO JIeUeHNs, a TAkKe PaHHeH JUaTHOCTUKY OHKOJIOTHYECKUX GOIBHBIX.

¢ CTpomainsHble KiIeTKH, cogepxaiue 6enok S100A4, akkyMyIUPYIOTCA B IIEPBUYHBIX OIMYXOJAX U
MeTacratudeckux ysnax. Kpome Toro, S100A4 BeicBOGOXZaeTcss B MUKPOOKPYKEeHHe OITyXOJIeH.
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* S100A4 ob6namaeT CIoCOGHOCTBIO aKTUBUPOBATh 1-KJIETKH, BCJIEJCTBUE YeT0 MHIYIUPYyeTCs

HpOBOCl’[a]IHTe.T[BHI:Iﬁ Ipouecc, HPI/IBO,ILHIILI/Iﬁ K o6pa3013aH1/110 BTOPHYHBIX or[yxonef/i WJIN MeTacCTa3.

e BrokupoBanue S100A4 B cTpoManpHBIX KJIETKAX OIyXOJIM MOXET SBIAThCE Hauboiee

3(1)(beKTI/IBHOfl CTpaTeI‘I/Ief/'I II0ZIaBJI€HHN ITPOLECCOB METACTa3NpPOBaHUA.

e Ompenenenve S100A4 B miasmMe OHKOJIOTMYECKAX OOJIBHBIX IIPENJIATAETCA C IEJBIO

mpoUIAKTUKY IpefOTBpaLleHUI 0OPa30OBAHUA METACTA3.
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OUNYUSUUL UNE3NkhE3NPULL OvUNNSEk UUUUNRL
36 UNCSP UELUUMMSNRLUYESNRE3UL YU

.4 UbUNuduuL

Jv. Upnypuith winjul huyfulwh whunw ol dwblujupdulpub hundluyuapul
simonyan.ruzan@mail.ru

Znnwénid putwplynud £ sunuundwb wgpbgnipniip Sfowjunnp poipudbnn fjudph Uwduntt 36 unpunh
poyubph JEuwpymbwdbnnipjut Jpu: 8nyg b wpjws, np Swnjunnudp tulwb thnthnpumpnitiikp b dingund
ykgbinwghuyh pupwugpnid ninnuhbiptigh htnkiuhynipjub swpdpipugnid, tywunnd £ Jkqlnwnpy opquititph
w&hl, wbkplubph snp Yorh b ynipwliuwinpjut wibjugdwip: @npdh wuwydwbibpnd Sluwjunnh nbkplhubph
snpuiinguitht hnulph quiqqudp wkjwugh) b wijkh put 40%-ny: Gopuljugnipinit L wipynud, np YUnwnwyph opowth
Upnjjuith hnquunupwspubpnud Shrutpuninh Uwidunit 36 unpnh suinuinnulp wpnpupugdus bhinninkuuhljuljub dh-
onguinnid k£, npp Jupnn E wuyywhndby sfowuninwugnpénipjut ljwdnwpbpnipju pupdpugnid:

Uwdlunil 36 — Swunljunnnid - §hbuwpyn bunfbunnyeini i — pnunnupbplqh pinkbupynyeni i - jEhuwdbuphly
gnigulipplikp — snp purp — lynipwfuinipinil

B crarse obcyxzpaercs BiusgHEe Aedopanuy Ha IPOLYKTUBHOCTH pacTeHuit Tabaka copra CamcyH 36,
IPUHA/IEKAIIEr0 K apoMaTHYecKoi rpymme Tabaka. IlokasaHo, 4To gmedopaiys BHOCHT CylIeCTBEHHBIE
HU3MEeHeHWsi B [JUHAMUKY HHTEHCHBHOCTHM (POTOCHHTEe3a B IIPOLIECCe BETeTAal[HH, CIIOCOGCTBYET PpOCTy
BEreTaTUBHbBIX OPTAHOB M ITOBBIMIEHHUIO CYXOIr'O BeCa 1 MaT€pHUaIbHOCTH JIUCTHEB. B YCIOBUAX IIPOBEIEHUA OIIBITA
KOJIMYECTBO CYLIMJIBHOTO ChIPbsl JIUCTheB Tabaka HMOBBICHIOCH Goiee dem Ha 40%. [lemaercst BBIBOZ, 4TO Ha
semnax AGosaHa Koraiikckoro paitonHa gnedsmopanus Tab6aka copra Camcyn 36 sABIfeTCS OIpaBIAHHBIM
(bHUTOTeXHUYECKUM MEepPOIPHUATHEM, 00ECIeYUBAIOIIUM POCT JOXOLHOCTH TaGaKOBOACTBA.

Camcyr 36 — gegpropanus - GHOIPOZYKTHBHOCT - HHTEHCHBHOCTE (POTOCHHTE3d - CHOMETPHIECKHE II0Ka3aTexH
- CYXOH Bec — MaT€pHAIbHOCTh

The article discusses defloration’s influence on the plants bioproductivity of tobacco fragrant group’s sort
Samsun 36. It is shown, that defloration cause essential alterations in vegetation course on dinamic of photosynthesis
intensivity, promote the growth of vegetative organs and increase in dry weight and materiality of leafs. In conditions
of the experience tobacco leafs dry raw materia’s quantity increased more than 40 %. It is concluded that on
Abovyan’'s soils of Kotayk district tobacco Samsun 36 sort’s defloration is justified phytotechnical measure, which
can secure rise of profitable tobacco business.

Samsun 36 — defloration — bioproductivity — photosynthesis intensivity — biometric indexes —
dry weight - materiality

Pnyubph wdp b qupgqugnidp jupquynpnn hunnnbjuthjuljut vhongunnidubphg b swunjuunnudp:
Pnyubph wthwwnwljub qupqugdut pupugpnid swunnudp hwtinhuwinud E jEtuwfub pnjnp wypngkubbph
unphthquguwit opowit: Niunh Swnuundwb tyuwnwln E dwnlnn opquubkph  tnpuunnpnudp, husp
tyuunnud E opngubph hwenn wpunupbpdwip U phipph wbjugdwip: Snpstwljuimd  swnjunnudp
Junwpynud E, Ejubng mtinbuwybu wpdtpun]np plipp uinwtint tjununmidubphg:
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Ujn nmkuwtinhg nupunpmpjut £ wpdwtth sfawjuninh wkuthjulwt poyup, npp yundwlwinpku
Epup dudwiwynud  dulynd bt Zuyuwunwtnud: Uy dowljupnyuh phippunymipiniip  pupdpuging
dhuinnbputhjuljut  dhgnguendubph  nuunidtwuhpmpmiin b uvnnugjws  wpmyniupubpp jupnp  Gu
oquuuqnndyty b gnpsuwfumuy ukipnpyt) Shawpuninwgnpdutph Ynnuhg:

Ump b dkpng: Munwtwuhpmpjub opjijnn ki hwinhuwgl] Unpdwqqhtph (Solanaceae) punwihph
Nicotiana gtnht wwwnlwiny Spuwjunnh (V. tabacum L.) Uwdunih 36 unpuh pnyubpp: Unpup wunluimd k
Sthuwfuninh poipudbinn fadphtt b tbpluynudu (uyunpkt opowbwgynud b Zujwunwinud: Uj pmdyly b Skuthjulwb
Uowwpnyutiph ghnwhbnwqnuuljut juywinwd hbnwnupd puqiuyh pwswubpnudiutph dkpnnny: Lpwt punpny &
hwlbdwnwpup wpug wdkgnympeniit nt vhowduyph tjuwndwdp gusp yyuhwbglninnipinil: Munljuunud k dh-
owhuu hadphty, nhiwghnit k kné wipugnnh b nuipnnid inbkplitkph uypudwb tundudp [2]:

Upluwnwiipp junwpyl] £ Ynwnuyph dwpgqh 22 @mnunbnbunipjut twwpupmppub nbkuthjulwb
Upwljupnyyubph Upnjutth thnpdwlujut @LL hnnunwpuspnid 2011p. Jhghinmughnt ukqnith pipwugpnid: Uwshijukpp
w&kgyt] . wplught gbpungbpnud, nuown ki mbknuhnpky dwjhuh 31-htt 42 opkljwt hwuwlnud: dkgqhinmghuygh
pupugpnid pnyubpp jutudyby Bu pun pugnidws wgpnljuiintubph:

Qhubpwwnpy thnyhtt wagubnt pppwtnud b swnlnudp gpuiighinig htnn thnpdtwlwi poyubpp Bupwpyytl Eu
Swnjuundwi (ognuwnnuh 24-hiy):

Pnyubph dnpdn-dhghninghwljut npnomdubpp Juwnwpdtp & 2 dwdinmd: Unwghtip' quuqyusuht
Ynynbwfudub thniynwd. ognunuh 18-hg 21-p: Gpypnpyp hwdpulyly b wpnugpujut byuwnwulng junwupjus 4
punh htin' ubwunbdpkph 17-hg 24-p: Yhunwplnudubp o junwpyly pogubph papdpnipul, gnnnith hwunnipjub,
wkplhitph pyh, dwlbpluh, snp puwoh b Wnipwlwinipjut Jpwpbpu;: Munwdbwuhpdlp E $nunnuhbipkqh
hunbkuuhynipniup:

Quthnulubipp juwnwpyly i swthhy qnpdhputiph oqgumipjudp (pwunt, dnnulwuplht): Skpbubph dwlbpbup
npnoyty E wnuthonuljubph dbpnnny [5]: Zwoyh wntbking wkplibkph dhohtt dwlpbup b dhehtt snp Yohep, npnoyty b
tpulg ynmpwuwinpniip: Ohwnnp wkpbbtkph $nnnupliptigh htnbiuhympmniip wupqyt) £ Uwpuh Ynndhg
Uowlyus’ nbplbkph Yhubph snp pwoh thnthnpudwi tyuwbwynyg [1]:

Ounuundwi hkinbwbpny snputingujhtt hnwdph wjkjugdwt ywihp npnoknt hwdup 4-pnp punh
opowiinid 10-wljwilt poyjubph (unnighsy b thnpd) wnkphubpp Gipwplyl] o vndbpughtt snpugdwt b Yol Gu:
Unwugduwé wpyniiptbpp dipwsyty Eu 100 000 pnyuh 1 hw hwpyny (puin juywimd pugnibduws upbdwgh 1 hw
hnnunupwsph Ypu inbljdnid k dnin 100 000 pniju):

Quihmuubkpp funwpgl) Eo wnwdninjub dwdp 9.00-hg dhgh 13.00-1: SYjuyubpp dpwlyty ku Jhdwljugpnpki
[1]:

Upymépikp b phlupgnnd: Oluwjuninh sunjuunnudp buljub thnthnjumpnitutp b wnwgwugunid
Ytghwnwghuyh pipwgpnud $ninnuhtiphgh hnktuhynipjui pupdplipugnud (. 1):

1z
1w 4+
3
3 8 -+
’D.
=
= &
(4]
L& e 5 — =
= : uwnnighg
gt T yinna
} +—1 } }
1y & L 1] uh
dhqlinwughwgh thnylpp

1. - Ynynbwluynud, &. - Swnynud,
&l - Swinjunniuhg Ukl pwpwp htwnn,
. - wunulunud, wh. - ukpdph hwuntbugnud

Ulp.1. Ounuundwi wqnbgnipiniup Sowjuninh Uwdunth 36 unpunh poyubiph
dnunupptqh htnbkuuhynipjut Jpu
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4. UhUNL3UL

Pusybu Epnmd E, uwnnighy b thopdtwut pnyubpp bwpupwt Swnfuunbkp' Yonynbwluyduwit b
Sumuwl thnybkpnud, gnpstujuinpt gnigupbpty Bu $nuninupliptigh hwjuuwp htinbtupynieynit: Unnighy
poyubph Unn wyny qnpéptpwgp wpnwhuwynyly b dhwququp Ynpny, nph wnwybjugnyup hwdpulyly k
Sunuuwi b dwnuundhg dbYy swpwp wig dwudwbwlupppwih htwn: @npduwfwb pnyubph Unn
Sunuinnudhg Ukl swpwp htnn $nunnuhtiptqh htnktuhympniip tjunbh wjugl) b Zudubwpwp, swn-
Juunudp  Spowpuninph poyubph dnn hwpmignud b dnunupliptiqh  hnbuuhymipjut  thnthnunipundp
wpnwhuynywsd phwljuint JEuuuwgnpdmtbnipju sinnud: Ujuybu, pun Sunlbph [6], wipupkiywun
ulipgnpdnipniiiipht poiuwljut opquithquh  Wuwnwuppwt  phwlghwt wpnwhwynynud £ 2 thoynd.
wnwehtp nhwlghugh tnyt E Gpp bwlub obpmudubp Bo tjuundnud - ympuhnjuubwlmppui o
$hqhnnghwljut $niiljghwtiph ninpuinud: Gplpnpnp pkunhimghuyh oy b wyuhlipt wpungus wpn-
gtuttiph Jbpufjuiqudwi b tnp dwljuppulng tpubg juyntbugdwb thoyp: Ubp thnpdbpnud pwyghugh
oyt wpnwhwpnygl] £ Swpgjuundhg by pwpwpe htwnn, hul hbnwqumu pnygubpp plwlnpul; u
nhunhiimghugh  thnyp, npp  ounphhy  thnpdtwluwt  wwppbpulnud gpuiigdlp o $nunnuhtpbqh
htuntuuhymput npnowlh pupdpugnd: Ujuybu, swunuunnidhg Ukl owpup wbg Swinhljutpny Jhdwlh
hudbdwnnipyudp thnpdtwljuit pnygubph $nnnuhipbqh hnbkiupynipmin wuqby E 23,6%-ny, hulj upunnu-
phpdwt thnynud® wdky 11,1 %-ny (bwpunpn thoih hwdbdwinm pyudp):

‘Ldwt wprgniputipp, hwjwbwpup, yhwnp t pugunply twb uyt hwiqudwipng, np swnhlutph b
wuniubph paguljunipiut wuydwbibpmyd uhtipbqusé wupdhjjunttpp mnnynud o twb wpdunughn
hwdwljupgh wghb, tyuwunbny tpubg juing b ympuhnjpwbuljughtt $niuljghuyh hpwljubugdwip,
wpdunuw-nbplughtt juwh ndbnugdwin [8]: Ujuwbu, ubpdbph hwunbwgdwt thnynud  thnpduwljut
poyubiph $nunuplipbgh htnbktuhympmniup unyuhull npny swthny gbhpuquigly t uwnmghy pnyubph
wupuhuging niwlnipyniin:

Oununnuip qquijh wqnbgnmpmnit b ponk Sjuwpinnp pnygubiph YEuuwdbinnphy gniguthoutiph pu
(un. 1): Unnighy b thnpdtwful pnyubph pupdpmipniap Swnljunnidhg wnwe qpbipk sh nwuppbpyt): Uhtigh
4-pn) punh opowip puwnn pupdpnipjut wddwb ypngkubtipp hwdbdwwnwpwn poy) Bu Enk uininighs (+3,2%) b
nidlin® thnpdwljub (+4,6%) poyubiph dnw, hugp, pun Epinypht wuydwbu]npdus | dhphwignygubph stw-
Jud pny], puyg owupnitwljulwt wdny:

Un.1. Ohmupuninh Uwfunils 36 unpnh poygubiph fetwunftinphly gniguithpikipp swinuinnuhg wnwg (18-21.08.2011) b hkwnn
(17-24.09.2011) (n=20)

Uwnnighs, M(m ®npd, M(m
g @ o g
2 23 2| & Z 5 2B
= =
Utumtwnphl 5 o ) :| g §E 2y £z E ot
gogulthytitp § g g S: E%"é 3 & g g: =X
= = g = = 473 g
g g | €2 | § 55 | Y23
B 63 b L3
Fniyutiph uhght 150,8+1,63 - |155,642,29 | 152,7+2,14| 140,8+2,08 | 147,342,16
pupapnipgniip, ud
Snnnitih ‘?};““Imqh?"?’ 10,6+0,23 - [11,120,28 | 10,7+0,37 - 12,840,34

Munudtwuhpynn pnygubiph gngmth dhohtt inpudwgsh Yipupkpyuy yupqyty b np uinnighy pnyubph
Unwn wyu gmguithpp wybjugly k pinpudbup 4,7%-ny, hull swunuungws pnyubph dnn' 19,6%- ny: Zugnth
[4], np poyubph wddwb enbkpp b giubpunhy opquitiitbipp odndwsé ki dquyinipjuts hqnp niiwnipjudp, nph
htinlhwpny ghibpunnhy thnynud poywimd £ Jkgbinunnhy opquititkph wép [7]: Utp thnpdbph wipryniiip-
ubpp hundpujinud o qpujwimput nfuyutph htn b Juynud, np uwnmghy pnyubiph gnnomiiibph
YEuuwdtwnphly gudp gniguthpibipp swinhlutiph, wyw wyunuyukph juquuljkpyuw hbnbwip Eu:

Ounuuniwt ppuljut wopbkgnipmitip Jighinunhy wsh Jpu wpinwhuwyngl] £ bwb wnbkplhubph
YEuuwdbnphly  gnigwhpubiph nopunud  (wn.  2): dhgbwnwghugh  pupwg- pmd  wnbplubph  wsh
ophtwswihnipniup utnnighy b thnpdbwlju pnyubiph Unwn pun swpwhwpltph mwppbpyty k:
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Un.2. Opuwpuninh Uunluntli 36 unpn poyyubph nkplitkph dhohti putiualjp b dwiljbpbup

1 nkph dwltpbup, ud? Skpuutph
M+m Uwybnbup, ud?
(=] {=]
3 g 2 g
Stpubitph S £ g E=
Shpliikph pwbimlyp % 54 28 % & 28 Uybpugdwl %
hwplp S S0 S« 2o
1 (=] c o I =) c S
- S < - S«
mw =N~ mw =~
E: [ _a: [
E 3 3 8
- -
UsSnNkap2
Zhlp 9 162,6:6,34 | 189,8+5,83 14634 | 17082 16,7
Uhghtt 31 191,3£7,06 [234,4+10,72 5930,3 7266,4 22,5
dhphu 7 56,3£1,39 62,4+1,48 3941 436,8 10,8
Udpnnop 47 - - 7787,8 9411,8 20,8
ONIra
Zhup 10 191,046,12 235,2+7,23 1910,0 2352,0 23,1
Uhohtu 33 2371411,06 | 3052:1021 | 78247 | 10071,6 28,7
dhphu 6 54,7+2,86 76,1+3,27 328,2 456,6 39,1
Unipnngp 49 - ; 10062,9 | 12880,2 28,0

Unwghuutph Unin wnwybjugnyt wédny wyph ku pull dhoht, tuqugnyuny’ Jipht swpwhwplh
wnbplubpp: Ownunyws pnygubph dnn® punhwljupwlp, vnnphtt hupyhg dhst Jphup mbpbubph wsh
htunbuuhympmin wbjugh E Ypw hbn dknkn wbkplubph wsh mbdybpp withwdbdwn pupdp Ba bnly
thnpduwljut pnygubph Unwn: Uji hwquidwtipp, np thnpdh 2 nmuppbpulynud b hhdpuyhtt hwipljh nkpliitkph w-
&h wkdytpp ghenud Eu dhohtt hwpyh wikplhkph gnigwthoubpht, wuydwbwdnpymd  iputg stpugdudp b
YEuuwgnpsniumpyut wijdudp: Uwlugt thnpdiwfut poyublph dnn unnnpht hwplh wkpbubpp wdbh
pupkiyuun wuydwtbbpmd G qunidnid wuhdhjjuntbpn] dwnwljupupdbne nbuwfbnhg (qeukpunhyg
opquiiitiph puguiljuynipjutt hnbwpny), hsh wpyniipnd upwig wgh nbkdybpp wykh pupdp by, pu
unnighy wwppkpuwlh pngubph dnwn: Umu hwpybpod by qwhywignd o wkplutph dwfbpbuh wdh
pupdp nkdybpp, npnup uinnphtt hwpyhg nhwh yEphtp wytuimd B

Uwnimghy pmjubph Jtppt hwplh nbpbtph wéh yuhwquilg poyp nkdybpp jupbih E pogunpty
YEpwpuunpnn opquitiitkphtt wnwty dnwn nhppny, hish yuwwndwnny $ninnwupdhjjunbpp wykh wpwg b
Unmunp qnpémd wyn opquiiibpp [3]: Unmghs poyubph wibplughtt punhwtmip dwlbpbup Jeghinwughugh
pupwugpnid wtjwugh £ 20,8%-n4, hulj thnpdtwuljut imuppipuljh pnyubph dnn® 28%-n4:

Ounuuniwt wupuquynd nkplughtt dwytpbuh wap qnignpnly b opqutuljun quiniqush’ snp
ymph qquh wybugdudp (wn. 3): Puyybu tpinwd E, pun hwplbph nunwltwuhpmiput Gpyno
dundtinbpnud k| nbkplitkph snp Yohnp ghpuquiigl) t dhohtt hwpynud, wjt dudwbiwly, Epp Jkphtt hwplynud
qpuiigyt] kbt wdktugwsdp, hull hhuph dwund® dhohtt Ubdnipjut gniguithotikpp: Uwninighy pnyubph dnun nu
pugunpynid t tputing, np gbphtt hwplyh wkplbtpp, dnn qunidiny qkukpunhy opquitkiphtt b tpwug
wylijh wpwwnnplt dwnwlupuptng $nnnuhtiptqh wipquuhpubpny, wtih phy Lo jnunwymd opquitwlju
quiiggus, hulj hhph dwuh nkphubpp hwdbdwnwpwp phy Eu §nunwlnid opquiialjuts ymphp Stp (hukne b
wybijh uun nruwynpjusnipyut yuwgdweny: Unnighs pngubph dnwn hhdph hwpyh wbkplbtph snp pupp
uykjughy E 15,6%-ny, yhohtt swputhwuplmud® 24,5%-n4, hul Yyephund® 15%-ny: Cughwunip poyuh hwoynyg
snp puph wybjugnudp Yuquty k 22,4%:

Ounuunnudp punhwbipuubu npuljut wqpbkgnipnit L niitgh) Sfpwpuninp wkpliubph snp quiuiqyush
wybjugdut Jpu: Ujuwgbu, Swinuwnnudhg htnn hhuph hwplh nbpbubph snp pupp wybjugl) b 27,4%-n4,
Uhohti hwpynud® 44,2%-ny, hul Ytphund 50,9%-ny: Udpnne pnyuh hwoyny tpgws gniguthoh dhohtt
wyjugnudp Yuquty t41,3%:
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Un.3. Oluwpuninh pnygubph wikplitkph snp pupp b ympuljuiimpiniip Swunjunnudhg wnwy
(18-21.08.2011) b htann (17-24.09.2011)

Skplitkiph 5 Umpuljwinipinil,
huplp Onp pup, Uq Stplwdwlbptu, b dg/m?
=N =] =
= ] g = ]
2 E g £ 2 £
S = E] = S =}
g 2 E 2 2 2
g E g E g E
el g E g el g
5 E S
E g E E E E
B = B = Bu =
E 3 5 3 £ 3
3 R 3 R 3 R
UusSnNrap2
Zhdp 8824,3 10197,9 14,63 17,08 603 597
Uhghlu 36649,3 45632,9 59,30 72,66 618 628
Jkphl 2321,3 2668,9 3,94 4,37 589 611
Udpnnon 47794,9 58499,8 77,87 94,11 - -
ONraQ
Zhup 11670,1 14864,7 19,10 23,52 611 632
Uhght 48747,9 70302,6 78,25 100,72 623 698
dhpht 1982,3 2991,4 3,28 4,56 604 656
Udpnnop 62400,3 88158,7 100,63 128,81 - -

Uwnwugus ndjuyutpp unnighs pnyubph hudbdwnnipjudp Jipinstihu wupqyl) & np gipht
hwplynud opqubwljwt yniph Yninulnudp gipuquigk) E uinnighsh 45,8%-ny, dhohtt hmpynud® 54,1%-
ny, hull Jtphtt hwupynmud® 12,1%-ny: Cunhwinip pnyuh hwpyny wyn wwppbpnipniip juqdky £ 50,7%
hognin thnpduwljut pnyubph: Ujuhwyn k, np poyubph wbphukph snp puph wybjugdw hhdbwlu
wnpnipp dhohtt pwpwhwplh wnbplubpt Ew:Uwnwgyus wpyniuputph hhdwb Jpu tnpd E wpybyp
hwoqunlyty Swnundwt hkwnbwupny snpwingwjhtt hnwdph wykjugdwt swhp: @npduwljut nwpwsp-
ubpnud hwoquplih wpynitpbpp thpuyuinad Bo hbnlyuy YEpy. wpnwugpuljub pippp-23 g/hw,
Swnuwnyws pnijubiph snpwinguyht pippp wykjwgt) £ 9.57 g/hw fud 41.6 %-ny, juqukiny 32.57 g/hw:

Ounuwundwl htwnbwipny snp pwph thnthnpumpmnip winpunupdl) b Sjpwjuninh wkplhutph
nipuljuinipyut Jpu: Un. 3-h ndyuubpp Juynud B, np Swununnidp tywunky k Sjawjuninh hnudph
uyny  Juplnp  nbkjbninghwlwt  gmgwhoh  wdbjugdwup: Uwnighy pnyubkph  wbplubph
nipwljuiinipniip, hwdkdwwnws dhigh swunjuundwi dudljtnh htwn, puinhwunip pnyup hwodnd wak £
1,5%-ny: ®npduwmfjub pnyjubiph dnn nipuljwinipjut wdp wthwdbdwwn pupdp kgl wdpnne pnyup
hwoyny 8%: tpwl qniquhbn uwnnighy pnyubph mbplutph dhohtt inpuljuinipyu htn hwdtdwnws
thnpduwlfub pnyubph dnwn swnuwnnidhg htnn wyny gniguthop pupdn k tnty 8,1%-n4:

Ujupugpjus  thnthnpumpniatbpp jupbjh ' pugunpl] tpwing, np dwinhlubkpp b ubpdbpp
hwtmhuwimud i ughh  quwynp  Yhnpnubbpp, npnip  Juwind  Eu wbplubph b wpdwnubph
YEuuwgnpéniimpyut pipwgpnid upliphqius opqutwljuin ympbph hhduwlwb dwup, hulj ghubpunhy
opquititiph htnwugdwt wupwquynud vbtnuiynipbpp hhdtwwinud swhuynud Eu Jeghnunhy opquiiuikph
w&h Ypuw, Ynuinwljynud ki nbpliubph hntuguspubpnud:

Udthnthbny Juwnwpws nuunidwuhpmpiniiitpp, Jupbh | by, np Sfowpuninh Uwdunth 36 unpinh
Sunmuunnudp ppuijuinptt £ wgnpmd - pnyubph wdh b jEuuwquiqush juquuljbpydut Jpu: Uja
wppupuguwé dhgngunnid £ Unwwjph oppwth Upnjjuth  hnqunwpwépubpnid fhpunkne  hundwnp,
Epuppiudnpmd. £ wbpltbph pwpdpnpull hnudph unwgnid b hknbwpwp  Shawpuninugnpémipyu
Eyudnwpbpnipyub pupdpugnud:

A ueuLNkhESNRL
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2. Ubpupupud 1.U. Ojuwjuninh dpwlmpniip Zuywunwih Zubpuybnnipniind, Bplwt, Grand Tobacco,
12 by, 1999:

114



0ouUN4USUUL UerE8NkE3NHLL OUNSE UTUUNRL 36 UNCSE YELUUMBNPLUYESNRE3UL 40U

Jlrorrre Y., Xururooram H. TlepenBinkenue BemecTs B pactenusix, M., Koioc, 407 c., 1984.

Moxporocos A.T. JloHOpHO-aKIeNTOpHbIE OTHOLIEHWsS B OHTOreHe3e pacreHuil. B xu.. "®usmosnorus
dorocunTesa” M., Hayxka, c. 235-250, 1982.

Huunnoposua A.A., Crporarosa JIA., Yvopa C.H., Bracosa M.II. PorocunTreTrndecKas AesTeIbHOCTh pacCTeHUN
B mocesax, M., Mizn. AH CCCP, 160c., 1961.

IlItorrep I1.I" Pusnonornyeckre 1 MOpHOIOrNIECKHe U3MEHEHNS B PACTEHUSX, O0YC/IOBIEHHbIE HEZOCTATKOM
Bozist. B 6.: "Pacrenue u Boza", M., Hayxa, c. 27-38, 1970.

Milford G.E., Pearman S The relationship between photosynthesis and concentration of carbohydrate in leaves of
sugar beet. Photosynthetica, 9, 1, p. 78-83, 1979.

Shiroya M., Lister G., Sankis V., Krotkov G., Nelson C. Trandlocation of the products of photosynthesis to roots of
pine seed lings. Can.J.Bot., 51, p. 1125-1135, 1973.

Uwnugijly F 09.07.2012

115



LwjwuwnwOh Qhunnupnubbeph Ugqguyht Uywnbdhw Cwjwumnmwbh UEtuwpwliwlywbt <whnbu
HauuoHaabHaa Akaaemus Hayk ApmeHuu Buoaoruuveckulu ypHaan ApmMeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

» Onpdwpupwljwd b nkuwlwd hnpjushkp « IKcmEpHMeRTATBHEIE H TEOPETHIECKHE CTATHH *
*Experimental and theoretical articles

Buosor. xypH. Apmenuu, 1 (65), 2013

OBHAPYXEHUWUE RHABDOCHONA MACROSTOMA
(NEMATODA: RHABDOCHONIDAE) Y CEBAHCKOM XPAMYJIU

P.JI. OTAHECHH, M.41. PYXKAH

Hayywrsii nentp sooxorun o rugposxoxoran HAH PA,

HrcruryT 30010
ruhov37@rambler.ru

Wsyuena remsmunTodayHa xpamynu o3. Cean (Capoeta capoeta sevangi Filippi, 1865). O6cnenopano 76
9K3. CEBAHCKOH XpaMyJIu.

O6napyxena Hemartoga Rhabdochona macrostoma Moravec & Mikailov, 1970, mapasurupymas B
KHIIeYHUKe XpaMys. JIaHo omrcanve BUzA.

Osepo CeBaH — reJIsMHHTOQAYHA XpaMyIb — HEMAaTOZE!

NMuunuwfbwuhpyl] B Ubwbw (§h Yoquybbph htpdhupndwuniiwb (Capoeta capoeta sevangi  Filippr, 1865):
Zhwnwgnungty kE Ulutth Ynnquijh 76 tdni:

Zwpntwpbpyty &t Rhabdochona macrostoma Moravec & Mikailov, 1970 ubkuwnnnyp, npp dw-Yupndmd b
Ynnuljukiph wnhubkpnud: Spyws Einkuwlhh tjupugpnipenin:

Ubwiu jhd — [npulakph hEjpdpbapnduniin — hkdunnnnhbp

The research of khramulya’s helminth fauna from Sevan Lake has been conducted (Capoeta capoeta sevangi
Filippi, 1865). Seventy-six samples of khramulya have been investigated.

The nematode Rhabdochona macrostoma Moravec & Mikailov, 1970 was found in the intestine of the
khramulya. The description of the species is given.

Lake Sevan — the helminth fauna of khramulya — nematodes

Osepo CeBaH — 0HO M3 BBICOKOTODHBIX IIPECHOBOJHEIX OJMIOTPOGHEIX 03ep, DACIIOJIOXEHO B
TOpHO-CTennHOM JaHAuadTe Apmernn Ha Beicore 1900 .

3a mocrepHue gecarmuerrs B 03. CeBaH IPOM3ONIIM KpyIHeHIIMe aHTPOIIOTEHHEIE
IIpe0Opa30BaHUA: CTPOUTEIBCTBO BOJZOXPAHWIIHI, SJI€KTPOCTAHIIMHM, HHTPOAYKIUSA PbIO, UX €CTeCTBEHHOE
¥ MCKYyCCTBEHHOE paccejieHHe, 3arpA3HeHHe BOJOeMa CTOYHBIMM BojaMu M T.J. HepauwonansHOe
HCIIOIb30BaHKe BOJHBIX PECYPCOB O3epa IIPHUBEJO K MOHIDKEHHIO ero ypoBHA Goiee uem Ha 20 M. OHo
0ABepriaoch dBrpodrpoBaHuio. B 6ropasHooOpasuu o3epa mpousourty GosblIve W3MeHeHHs. 3a 25 jer
IUIOTHOCTB PBIOBI cokparmiack mo4ty B 20 pas. OTo IpHBeIO K MCYE3HOBEHMIO HEKOTOPHIX OSHAEMHYHBIX
BHUJIOB PbI6 M PE3KOMY COKpAIeHUIO YHCIEHHOCTH Apyrux [4]. s craceHus o3epa rocysapcTBOM ObLIN
IPUHATEI MEPBI 110 IOAHATHIO YPOBHA BOAbIL. Bce 3Tu ABIeHNA IOBIMAIN HAa MU3MEHEHUA BUZOBOTO COCTaBa
rugpo6uoHTOB. ECTeCTBEHHO IIPeAIIONIOXUTD, YTO C U3MEHeHHeM GHOpPa3sHOo06pasys 03epa, IPOUCXOAAIIUM
B pe3yJIbTaTe BO3ZI€HCTBUA aHTPONIOTeHHBIX (PaKTOPOB, U3MEHIJICA U BUJOBOH COCTAaB reIbMUHTOB PHIO.
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OBHAPY)XEHVE RHABDOCHONA MACROSTOMA (NEMATODA: RHABDOCHONIDAE) Y CEBAHCKOU XPAMYJIN

Ilenpio mccnemoBaHuil OGBUIO H3y4eHHe BHJOBOTO COCTaBa TeIbMHHTO(AYHBI CeBaHCKOM
XpaMyJIH Ha (GOHe aHTPOIIOTeHHOTO Ipecca.

Marepuan n meroguka. MatepuanoM HUCCIeIOBAaHUN IOCIYXXUIH COOGCTBEHHBIE COOPSHI
TeJIBMUHTOB OT CEBAaHCKMUX Xpamysb. VicciaenoBaHus HpoBOAMIIM B JeTHe-oceHHwil nepuog 2010 -
2011rr. Ha 03. CeBaH, y ucroka p. Pazman.

MeTomoM IIONHBIX TeJIbMHHTOJIOTMYECKUX BCKPHITUIH OBIIO 06CIe0BAHO 76 9K3. CeBaHCKOM
xpamyiu — Capoeta capoeta sevangi Filippi, 1865 (cem. Cyprinidae), 8 Bospacre 1-2 ner. Coop u
KaMepaJIbHyI0 00pabGoTKy Hemarog, mpoBozuiau mo meromuke I.E. Berxosckoii-IlaBmoBckoii, 1985.
Qukcanuio mpoBoZMAM B KHAKOCTH bBapGaramno. JIas IPOCBETIEHHS HCIONB30BAIN MOJOYHYIO
KHCJIOTY.

Ormpegenenve Hemaron mposoguiau o “OnpesenuiTenio IIapasuTOB IPECHOBOLHBIX PHIO

¢daynst CCCP” [11].

Pesynprarsr m obcyxzgeHme. Y CeBaHCKOW XpaMyJad 3aperdCTPUPOBAaH HOBBIM BHUI, B
rexrsmuHTOayHe psI6 Apmenun — Hematosa Rhabdochona macrostoma Moravec & Mikailov,
1970. T'enbMUHT IIApasUTHPYET B KUIIEYHUKe XpaMyJb. DKCTEHCHBHOCTbh MHBasUK cocTasisuia 9 %,
MHTEHCUBHOCTb MHBa3UH — 1 9K3.

Ormucanne Buna Rhabdochona macrostoma Moravec & Mikailov, 1970 (puc.1).

Puc.l. Rhabdochona macrostoma Moravec & Mikailov, 1970
a — IepeSHUN KOHel Tesa, 0 — o ¢ puraMeHTaMu,
B — XBOCTOBOM KOHEI] TeJia CaMIia, I — XBOCTOBOM KOHeIl TeJla CAMKH

HureBruzHble HeMaTOIBI CpeSHUX pasMepoB. IlepefHre ¥ 3agHUe KOHIBI Tejla Cy>KeHHI. Tesro
HeMaroZ, HeGOJIbIIOe, C TIaAKOM KyTHUKYJIOH. XBOCTOBOM KOHeI 0cobeil 060X IOJI0B KOHUYECKUI, C
BBIP@XEHHBIM KYTHKYJIIDHBIM IIMIIOM.

JvHa Tenma camuoB cocrasisiaa 5,70-6,20 mm, MakcumanpHas umpuHa — 0,16 M.

JivHa CIHKYJI pe3Ko OTIHYaeTcs APYT OT gpyra. Jnawna Gomsueii crukysast paBaa 0,70 mu,
menpmeil — 0,10 mm. CoorHomleHume JIMH CIOUKYJ cocraBiano 7:1.  XBOCTOBOH KoHel camia
xoHudeckuii, aymHoi 0,30 MM, ¢ KyTUKYJIAPHBIM IITHIIOM.
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VY camok giuHa Tena cocrasaana 8,10-8,30 MM, MakcumanbHas muprHa — 0,30 MM. XBoCTOBOI KOHeT] Tesa
CaMKM y3KHUIi, C BRIP@XXEHHBIM KYTHKYJApHBIM oTpocTKOoM. J/lmuHa ero — 0,25 mMm. 3pesnble giilla OBaJbHBIE,
conepxxar TinHKy. Ha o6oux momiocax aur uMeeTcs 1m0 ogHOMY AnuHHOMY dunamenty (0,10 mm).

Rhabdochona macrostoma — aBTOTeHHBIH BHJ, Pa3MHOXAIOmMIICAS B BOAHOM  cpefe.
IIpoMeXyTOYHBIME XO35€BaMU STOH HEMATOIbl SBJIAIOTCS JIMYUHKY aMGbHOMOTHYECKNX HACEKOMBIX, B
YaCTHOCTH, JUYMHKY 0neHOK (Ephemeroptera) us pp. Ephemerella, Heptagenia u np. [15].

Heo6xomumMo OTMETHTB, 4TO, B CB3M C IIOABEMOM YpOBHA Bompl 03. CeBaH, Hawajci IIPOLECC
BOCCTaHOBJIeHUsI GeHTOdayHbI — OZHON U3 COCTABILIIOMMX KOPMOBO#L 6a3sl psib [1]. BumoBoe pasHooGpasue
GeHTOCa O3€pa IIpeTepIIeIO IIOJIOXKUTENbHbIe U3MeHeHus 10 cpaBHeHuto ¢ 1990-mu rr. Tak, eciu B 1991r. B
cocraBe MaKpoOeHTOca 03epa JIMYMHKHU IIOJeHOK IIpaKTHdecKu He BcTpedanuck, To B 2005-2006 rr. 6suto
OGHapy>XeHO 25 GEHTOCHBIX BH/OB, B T.4. M IUIMHKU ITOJEHOK U3 pp. Ephemerella, Heptageniau np. [1].

ITo xapakTepy IIMTaHHA XpaMyJd OTHOCUTCA K gerpuro—purodaram [5]. B pesysrare
uccmesoBanuit 'abpuesnaHa [5] Mo u3yueHMIO MIUTaHUSA CEBAHCKOM XpaMyJ/IM, aHAJIM3 CIIeKTpa IUTAHUA 10~
KasajJ, YTO NMUTaHHe MOJOAM B BO3pacTe 1-2 JleT HOCUT CMEIIAaHHBIH XapakTep (300IJIaHKTOH —
3000€eHTOC) ¢ IIpeobasaHueM 300IUIaHKTOHa. [To Mepe pocTa psI6 POIb 300ILIAHKTOHA B TUTAHUY XPaMyJIH
IIOCTEIIEHHO CHIDKAEeTCs, BO3pacTaeT 3HaYeHHe 3000eHTOca. V13 GeHTOCHBIX OpPraHHU3MOB MOJIOZb XpaMyJId
moeziaer GoJIblIe BCETO THYMHOK XMPOHOMMJ, U nofeHOK. HaunHas ¢ TpexiyieTHero Bospacra, HabIomaeTcs
mepexoz Ha gerpurtodarmio [5]. Hammume B cocTaBe e€é mHUINM 3000pTaHM3MOB PAacCMaTPUBAETCA KaK
CJIy4daifHOe 3arjIaThIBaHHe WMX BMECTE C JEeTPUTOM MM PACTEHUAMHU.

Yro Kacaercsi OOHApYXeHHUS [APYTUX BUIOB HeMmaTon p. Rhabdochona B Apmenun, B 1931r.
JVHHUKOM y CeBaHCKOII XpaMy/ju BIIEpBbIE 3apETHCTPUPOBAH APYroil  IpelCTaBUTeNb poja —
Rhabdochona fortunatovi [7]. OgHako B MCCIeIOBAHUAX 60-90-x IT. IIPOLITIOTO CTOJNETHS JAHHBIH
BUJ He ObLT HaiizeH [2, 6, 8, 9, 12]. Brocnencrsuu Hemarona RhA. fortunatovi Gsuta o6HapyxeHa B 2000-x
rr. [3, 10, 13]. PyGensn wmsydana cocTaB NHUIIEBBIX KOMIIOHEHTOB KMIIEYHHKA B3POCIOH XpaMyJd, B
KOTOPOM IIpeo6aziajl IecOK, OCTAJbHYIO YaCTh COCTABILUIN AETPUT, PacTeHus (HUTYAaThle BOAOPOCIIH),
3000€HTOC (JINYMHKH ¥ KyKOJKH XMPOHOMH[, OPIOXOHOTHE MOJITIOCKH, OCTPAKOZbI) U 300IIaHKTOH
(xomemozpl M KJIAfOLEpHI). ABTOp IIOJIaraeT, YTO B3pOC/Ias XpaMyJifi NOTpeGJseT He TONBKO AETPUT U
pacTeHus, HO IHUTAETCS U XUBOTHOHM mumeii. IlosBieHue B cocTaBe (ayHBI IAapasUTOB HeMATOABl RA.
fortunatovi, T0 MHEHUIO aBTOPA, ABJIAETCA OTPA)KEHHEM H3MEHEHHUSA COCTaBa IMIIU CEBAHCKON XpaMyJIH,
KOTOpasi B HACTOAIIee BpeMs JOBOIBHO MHTEHCUBHO IIMTAETCA IMIMHKAMH MOAEHOK [13].

W3 compenenvHbIx Tepputopuit Rhabdochona macrostoma o6Hapyxena B Ipake. JlBa Buza p.
Rhabdochona Railliet, 1916 (Nematoda: Rhabdochonidae) Gsiu 3aperucTprpoBaHbl B KapIIoOBBIX pbIbax U3
Gacceitna p. Turp Ha ceBepe Vpaka: B3pocisie RA. tigridis Rahemo, 1978 y Capoeta trutta w Cyprinion
macrostomum vi TuauHKU RA. (Globochona) sp. macrostomum y ycaveit Barbus barbulus w Barbus kersin
[14].

VIsmMeHeHMs KOPMOBOM 06a3bl pBIO, YHCIEHHOCTH IIPOMEXYTOYHBIX XO3f€B IIAPasUTOB U Ip.
IIapaMeTpoB, mpoucxozsmue B 03. CeBaH 3a IOCHeSHHME [AeCATUIETHS B pe3yjabTaTe  BO3ZEHCTBIIL
AHTPOIIOTEHHBIX (hAKTOPOB, IPUBOAAT K M3MEHEHUSIM BUIOBOTO COCTABA TIBMUHTOB PHIO.
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VAL SYSULLES ZUSUUSULLE LYhXULECP UTYULNPS0 USPYPPYLED
(HYMENOPTERA, APHIDIIDAE) 4G ULG3UL

Q.U.ZULNRESNAPLEULY, [6.U.2BMEEY83ULS, 1.Q.2U.L NP ESNRL3UL?

22 QUU Pntuwpwbnipyul pliawnpuiniur’
22 QUU Ykhnpwhwpwhnipyul b Apgpnkininghugh @9
harruz@yandex.ru

Zompjuwsnud - bpljuyugdus o unp nfjunbp Zuyuuinwih pumbugh whhnhpnubph'  dhduyhtt hsjuyukph
YEpwpbpuy: 29 whuwhh nbp-dh&utphg uvnwugdl) ko npuig Jpu dwuljupnidng 28 whuwlh whhnhhnubp: 14 wkuwlh
dwljupnysdttip wnwghtt wquud B tpynud Zujwuinwth untiiugh hundwp:

Lypdtlp — dwlwpnyshbp - jyhduyhl hkSjuyblp — wphnphnikp

B crathe mpuBOZATCA HOBBIE JaHHbIe 06 aduAMMAAX — TIEBBIX Hae3gHWKax dayHs! Apmenun. M3 29
BHUJIOB TyIeii-X037€B BhIBeZeHHI 28 BuZoB abuauug, MapasuTUPYIOMUX Ha HUX. 14 BUZOB apuauuy, oTMedaroTcs
BrepBsle 41d hayHs! ApMeHUH.

T — 11apa3HThl — TJIEBBIE€ HAC3QHHKH — H¢H,Z[HH,ZZBI

New data out of aphidiids — aphid-riders fauna of Armenia are presented in the article. From 29 species of
host-aphids 28 species of aphidiids are taken out, which are parasitizing them. 14 species aphidiids marked for the
first time for the fauna of Armenia.

Aphids — parasites — aphid riders — aphidiids

Gnuquunitnbuwljut yywupnyutph b ginuqupy wijuplutph Juwuwnne (ghdutph phd dnyngn
wuypwph dhgngunnidubph dowluwt tyunulnyg Ytpohtt mmwphubphtt juytwdwduy wputwwnwputp bu
wnupynud npuitg phwljub poliudhibph huypnbwpbpdwt b oquiugnpdiwtt ninnnipjudp:

zuyuunwbinud [Jhgubph Fuinndndwg-dwljupnysutph niuntdbwuhpmpynibpp ujuyty o ghinbu 20-
pn nupp 70-wljutt pyufwiiitbphg: Uwubwynpuwtu, hbnwgnungk) o hbsjanubph Aphilinidae Thomson,
1876; Encyrtidae Walker, 1832; Preromalidae Dalman, 1820 puwnwuhpubph dwljupnysubpp [1, 2]: Tyh&ubkph
pwtaljh wpyniubn jupquiynpuwi gnpdnid qquith nhp mukh b Aphidiidae Haliday, 1833" 1yh&uyhti ht-
Syujubph, vwubiwghnwug]ws punwithph bbplujugnighsubpn:

‘Uhkpjuynidu hwdwphiwphuyht unttuymid hwypnuh Ea wyu piinwtthph 51 ubkinh 600 nkuwlubn [3, 4,
5]: Zuywuwnwih $wmbugh Aphidiidae punwihpht Wwlhpyws wpliunwbpibpnd  tkpluyugdus B
wnbntnipniubp 23 mkuwh whhnhhnubph vwuhb, npnup wvnwugyty Eu 33 mbkuwly (yh&utphg (2, 6]:

Unip b dbpnp: Zwjwuplbpp Juunwpgl] b Bplwth pouwpwbufut wygnud b Zuyuwunwbh 6 (Lonn,
Ynwnuyph, Upduhph, Upwpunh, duyng 2nph, Uniihph) dwpqbpoud: Uujupnysibph uvinugdwt hwdwp gh&ubkpp
nuunhwpuljyl) ko hwdpinhwimp pinmgws Ukpnnhljuyny [3, 5], nptt mnkhgyky k nkp b dwljupnys dhguntibph
YEuwpwinipyub b Eyninghugh niunudvwuhpdundp:

Upmymiliphkp I phlhwphnnl:  Mundtwuhpmpnittbph wppymbpmd 26 whkuwly pnygubph Jpw
huwpnbwpbpyt) Eu 29 nkuwy Jhgubp, npnig Jpu duupnismd L 28 nkuwl) whhnhhnubp: Zupnbwpbpdus
h&uyht htdjujutiphg 14-p wnwghtt wiqud Eu todnud Zuywuwnwth dwntiugh hwdwn (wn. 1):
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LA SYBULLEL 2UBUUSULP LYK LGP UTUURNRS0 UShYhhYUELh (HYMENOPTERA,APHIDIIDAE) 4G URG8UL

Un. 1. Tyh&ubiph b wdhnhhnubnh YEpught (pndhljuljwi) juwtpp

Ne Udhnhhyubp Lyh&ubip Yhpwpnijubp
1 Aphidius colemani Viereck.* Hyalopterus pruni Geoffr. -
Aphis fabae Scop. -
A.craccivora Koch. -
2. Aphidius ervi Hal.* Microlophium carnosum Buckton | UrticadioicalL.
3. Aphidius funebris Mack.* Uroleucon picridis F. -
U.cichorii Koch. -
U.sonchi Geoffr. -
4, Aphidius hortensis Marsh.* Liosomaphis berberidis Kalt. BerberiswulgarisL.
Mahonia aquifoliumL.
5. Aphidius matricariae Hal .* Capitophorus hippophaes WIk. Eleagnus angustifolia L.
Chaetopsiphon tetrahodus WIK. Rosa canina L.
6. Aphidius rosae Hal .* Macrosiphumrosae Hal. Rosa canina L.
Macrosiphoniella sp. Artemisia fragrans Willd.
Aphis euphorbiae Kalt. Euphorbia helioscopia L.
7. Aphidius salicis Hal .* Cavariella aegopodii Scop. Cydonia oblonga Mill.
Aphis sp. -
Semiaphis dauci F. -
8. Aphidius urticae Hal .* - -
9. Aphidius sp.aff.picipes Nees — —
10. Aphidius sp. Brachycaudus divaricatae Shap. Prunus divaricata Led.
11 Aphidius sp. Periphyllus obscurus Mam. -
12. Aphidius sp. Capitophorus elaeagni Del -
Guercio
13. Aphidius sp. MacosiphumrosaelL. -
14. Aphidius sp. Dactynotus sp. -
15. Lysiphlebus confusus Brachycaudus prunicola Kalt. Prunus divaricata Led.
Tramblay* B.prunicola tragopogonis Kalt. Tragopogon dubitus Scop.
Aphis craccivora Koch. Amaranthus retroflexus L.
Tetraneura sp. Cydonia oblonga Mill.
Aphis sp. UrticadioicalL.
Ulmus glabra Huds.
16. Lysiphlebus faburum Marsh.  [Brachycaudus divaricatae Shap. Prunus divaricata Led.
B.prunicola Kalt. Prunus spinosa L.
Aphis sp. UrticadioicalL.
Aphis.sp. Malus domestica Borkh.
AphisrumicisL. Rumex acetosella L.
Aphis grossulariae Kalt. RibesnigrumL.
Aphisfabael. Arctiumlappa L.
Aphis nasturtii Kalt. Rhamnus catharitica L.
17. Lysiphlebus sp. aff.crocinus Chaitophorus niger Mordv. -
Mack.
18. Adialitus salicapis Fitch.* Chaitophorus niger Mordv. Salix babilonica L.
Populusalba L.
19. Lysaphidus erysimi Stary. Lipahis erysimi Kalt. Eleagnus angustifolia L.
Erysimum cupsidatum
M.Bieb.) Dc.
20. Monoctonus sp. Chaitophorus niger Mordv. Salix fragilisL.
21. Lipolexis gracilis Forster Aphis nasturtii Kalt. Rhamnus catharitica L.
Aphis sp. Urtica dioicaL.
Brachycaudus cardui L. Eleagnus angustifolia L.
Chaeitophorus sp. Salix fragilisL.
22. Diaeretiellus heinzei Mack. Cavariella theobaldi Gill. -
23. Diaeretiella rapae M’ Intosh* Aphis sp. Rosa canina L.
24. Trioxys acalephae Marsh.* Aphis sp. -
Brachycaudus spiraea Bomer Spiraeacrenata L.
25. Trioxys palladus Hal .* Chromaphis juglandicola Kalt. Juglansregial.
Aphis nasturtii Kalt. Rhamnus catharitica L.
Myzus cerasi F. CerasusaviumL.
26. Trioxys sp.aff.thelaxis Stary* Chromaphis juglandicola Kalt. Juglansregial.
Chaitophorus niger Mordv. Salix fragilisL.
Aphis craccivora Koch. Goebelia pachycampa A.Mc.
Aphis sp. Urtica dioicalL.
27. Trioxys sp.aff.rietscheli Mack. Brevicoryne brassicae L. -
28. Trioxys sp. Aphis.sp UrticadioicalL.
Salix babilonica L.

* - Zujuuinwth puntiugh hwdwp wpwghtt whquid tpynn nkuwlkp
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Q.U.2UrNkE3NRLBUYL, [6.4.26Me6I88U EI, N+.9.20rNRE3NHLEUL

Udbktwpwn hbspujubp dwjupmémd B Aphis utinh (Jh&utph Jpu (11 nbuwyy), 5-wljut

wnbuwlubp uinwgyty ki Brachycaudust Chromaphis utinkphg:

Ujuyhuny, Zujwuwnwih dwunibwgh hwdwp wydd hwjnuh Eu 51 mkuwyh wbhnhhnubp:
SYjw) hnnJush hudwip hhup i hwiinhuwgly hinhtuljutiph 1985-2005 pp. Ywwnwpws hwdupttpp,

husybu twl 22 FUU Ykipuwbwpwinipjut b hhnpntyninghugh @Y-h dhpwnwpwbwljwt hwjupwsniubpp:
‘Uniph npnodwt gnpdmd Uks wpwlignmpimi ku gnigupbpty U.U. Qhpuphdku (h&utp) b <.b. Snphwup
(wdhnhhnubp), npnug unphtt Gpuponwghnnienit Ba hwypninud hinhtulubpp: Zonjusdp hwpgquitph vimpp &
B.2Zhpplhgiuuh wuyswn hhpwwnwlhi:
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In the study the influence of cryoglobulins isolated from the blood of patients with schizophrenia on
the production of a number of cytokines by mononuclear cells was shown.

Cryoglobulins — cytokines — mononuclear cells— schizophrenia

Uphnunwiipnid gnyg k npqus ohqndphuhuyn] hhqutintiph wpymithg whpwwnws Yphngnpnihuukph
wqnlgnipeiniip Untintindyjkwp pohottiph Ynnuhg dh pwpp ghinnlhuubph wpnwunpnipyut Jpu:

Yphngnpnihbbkp — ghunnlhbbbp — UninbnfyEup pohoblp — phqndplipm

B paGore moxasaHO BIMUAHHE KPUOTIOOYIMHOB, BbIIEIEHHBIX U3 KPOBU OOIBHBIX IIH30(peHneit
Ha IPOAYKIHIO PJa IUTOKMHOB MOHOHYK/I€aPHBIMU KIeTKaMU.

K; pHOI'./IOﬁ/V}IHHbI — JHTOKHHBI — MOHOHYKJ/I€APHBIE€ KIIETKH — HII/I30¢pEHH}I

A considerable evidence suggests a role for upregulated immune response in the patho-
genesis of schizophrenia (SCZ), since alterations in both the innate and adaptive immunity
including autoimmune and inflammatory components were described in this pathology at both
central and peripheral levels [1]. The results of our previous study revealed the detectable blood
levels of type III cryoglobulins (Cgs) in SCZ and found the presence of complement activation
split products in these complexes [2]. Therefore, we propose that in SCZ Cgs may be implicated in
disease-associated inflammatory reactions. The aim of this study was to investigate the potential
ability of Cgs isolated from the blood of SCZ patients stimulate production of a number of
cytokines, namely interleukin(IL)-1p, IL-6, IL-10, IL-8, tumor necrosis factor-o. (TNF-a) and
monocyte chemoattractant protein-1 (MCP-1), by PBMCs. The choice of these mediators and
modulators of the immune response was based upon the earlier reported data including also our
own results indicating their altered levels in the blood of SCZ-affected subjects [1].

Materials and methods. Fifty five patients with chronic paranoid SCZ (ICD-10 code: F20.0)
treated with typical neuroleptics (males/females: 34/21, mean age + SD: 45.8 + 8.4 years, mean age at
the first-onset of illness = SD: 17.4 + 8.2 years, mean duration of illness + SD: 28.4 + 7.6 years)
and 12 physically and mentally healthy subjects without family, past or present history of SCZ or
other psychiatric disorders (males/females: 6/6, mean age + SD: 23.2 + 1.2 years) were involved in
this study. Cgs were purified from the blood of affected subjects according to earlier described
procedure [2] and kept at -30°C until further use. Concentration of Cgs was determined by measuring
total protein according to the method of Lowry et al. [3] using bovine serum albumin as
a standard. PBMCs were obtained from heparinized blood of healthy subjects

123



A.S. CHAVUSHYAN, M.R. HOVSEPYAN, A.S. BOYAJYAN

using standard Ficoll-Paque (Amersham Pharmacia Biotech) density gradient centrifugation. There-
after PBMCs were diluted to 3x10° cells/ml by Roswell Park Memorial Institute (RPMI)-1640
medium (Life Technologies, UK) supplemented with 1% glutamine, 1% penicillin—streptomycin, 1%
HEPES and 1% fetal bovine serum and incubated in the humidified incubator at 37°C with 5% CO..
IL-10, IL-1pB, IL-6, IL-8, TNF-a, and MCP-1 levels in culture medium were determined by enzyme-
linked immunosorbent assay (ELISA) using commercially available kits (Gen-Probe Diaclone, Fran-
ce) according to manufacturer’s instructions. Concentration of cytokines was expressed as pg/ml. Data
analysis was performed by “GraphPad Prism-3.0” software (GraphPad Software Inc, USA). Ordinal
descriptive statistics, Student’s two-tailed t-test were used for data analysis. Values of p<0.05 were
considered as significant. The data for each given parameter was obtained in 10 independent
experiments (with 3 repeated measurements in each) and is expressed as mean + standard deviation
(mean+SD).

Results and Discussion. To determine whether Cgs from SCZ patients induce IL-10, IL-
1B, IL-6, IL-8, TNF-0, and MCP-1 production by PBMCs, the later were incubated with various
concentrations of Cgs (range: 0.2-1.0 mg/ml) for 24 hours. After incubation the levels of
cytokines were measured in culture medium. In order to assess the potential influence of gender
difference on measured parameters, we compared the effects of Cgs from male patients with
those from female patients on PBMCs from male and female healthy subjects, respectively. We
detected that Cgs (starting from concentration 0.2 mg/ml) induced production of pro-
inflammatory and chemotactic cytokines by PBMCs. Thus, after incubation of PBMCs with Cgs
in concentration of 1 mg/ml the mean levels of IL-1B, IL-6, TNF-a, IL-8, and MCP-1 in the
culture medium were 2.1, 12, 2.4, 5.5 and 3.7 times significantly higher (p<0.05) than basal
levels of corresponding cytokines estimated before the incubation. While this effects were much
more pronounced when Cgs and PBMCs from female subjects were used, the detected
differences were statistically insignificant (p>0.05) indicating that the gender difference does not
affect the production of these cytokines by PBMCs induced by Cgs. In case of IL-10 no influence of
Cgs on production of this anti-inflammatory cytokine by PBMCs was observed.

The results obtained in the present study suggest that in vitro Type III Cgs isolated from the blood
of SCZ patients may induce the expression of pro-inflammatory and chemotactic cytokines IL-1p,
IL-6, TNF-o and IL-8, MCP-1, respectively, by PBMCs. No influence of Cgs on anti-inflammatory
cytokine IL-10 production was by PBMCs was observed. As it was already mentioned in the
introduction earlier studies demonstrated increased levels of IL-1p, IL-6, TNF-a, IL-8, MCP-1 in
the blood of SCZ-affected subjects [1] providing evidence on the involvement of systemic
inflammatory reactions in pathogenesis of SCZ. In addition, it was shown that monocytes of SCZ
patients stimulated by lipopolisaccharide released significantly higher amounts of IL-18 and TNF-a
than those of healthy subjects and that leukocyte mRNA levels of TNF-a significantly higher in
first-episode SCZ patients [4]. Based upon the results obtained in the present study we concluded
that Cgs may contribute to increased blood levels of these cytokines in SCZ and are involved in
disease-associated activated peripheral inflammatory responses. Our suggestion does not exclude
the possibility that early reported genetic or other environmental factors may be also responsible for
altered blood levels of pro-inflammatory and cytotoxic cytokines in SCZ. Regarding IL-10, the
increased blood levels of this cytokine earlier reported in patients with SCZ may be caused by early
reported genetic factors rather than by environmental [1]. Similar effects related to TNF-a and IL-
10 were observed earlier upon studying the influence of type I Cgs on PBMCs. After suppression of
the complement activation the reverse effect was detected, e.g., decrease in TNF-a production and
increase in IL-10 production by PBMCs in the presence of type I Cgs [5]. While IL-10 is known as
inhibitor of TNF-a expression, it seems that in SCZ this regulatory mechanism does not work, since
the increased levels of both cytokines were detected in this pathology [1] detected in this pathology

[1].
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Cgs can induce production of pro-inflammatory cytokines by PBMCs via Fc receptors as
it was demonstrated in case of circulating immune complexes for TNF-a [6]. In addition, our
previous study revealed the presence of the C1q complement protein, and C3-derived opsonins,
natural ligands of CR1 complement receptor, in Cgs isolated from the blood of SCZ patients [2].
Binding of C3b-containing Cgs to CR1 on monocytes will induce IL-1p release, and binding of
Clg-containing Cgs to CR1 on PBMCs will induce the activation of the complement as it usually
occurs in case of circulating immune complexes. Since activation of the complement stimulates
the expression of chemotactic cytokines [7], we propose that the effects of Cgs towards IL-8 and
MCP-1 production by PBMCs may be realized by a complement dependent mechanism.
Hyperactivation of the complement cascade in SCZ was demonstrated in a number of studies [8],
thus this complement-dependent mechanisms may be implicated in Cgs-induced effects both in
vivo and in vitro. However, direct induction of chemokine expression by Cgs via ClgR
receptors, as it was described for IL-8 in case of Clg-containing circulating immune
complexes [9], cannot be excluded. Further investtigations will help to clear these issues.

In summary, we concluded that Cgs presented in the blood of SCZ patients are implicated
in disease-associated alterations in the immune response through induction of the expression of
pro-inflammatory and chemotactic cytokines by PBMCs.
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Ot TLAUNNPE3UL WUUUSPL 46rUSUUL £NRSE3UN3P UGEN TP
SpruNnphUc CNVIVPUL UUEUU BY NLEGLE M NLPYUYUL ORUSNRUShY,
ZhqUUINPE3NRLLEN NPULESNI, ULRULS 46MUUULAILNN\UYUL AORFUTUL

ONPLART

U.4. 51.N38UL, B.u. WU2US 83U, 2.2. UUEEINUBUL, E.U.NUQU.L3UL

LUrRUEWh pdolulul Jkpulwbqinyulub §Einnpnt, «UEPELLE pdolwlul [Einpni ella.ghazaryan@gmail.com

Munudtwuhpdl) Bu junpp oiswenipjut judughtt Jhpugdwt (vCYY) dbkpnnny qpunynn 85 ppnufuhuy
wupdwyny (RU), pnptph fupnthly opunipnijuipy hhquinmpniuatbpny, (Bv02) whdwbg gniguhpubpp b npuip hw-
Ubkdwinkny unwinupn pnidnd winwugnn hhjuinubph nfjujikph htwn: UkY wwpdu hujnnmpejub phpugpnid
wupqyky b, np TUY, dkponh Yhpunnudp mwwjhu b gpuljwb wpynibpubp b jupkh £ wgyb thpunk) tpyws whinnpn-
omulutipny hhywunubph Yepujuignnuljui pniddwt Ynduykpund:

Zhwkpykinnpjpughnt hunlwpnnwihy — ppnbjupuyuupio — whlpnnudlbnphu

Wsyuamuch mokasarenu 85 GOIBHBIX ¢ GPOHXMAMBHOM aCTMOM M XPOHHYECKO# 06CTPYKTHBHO 60JIe3HBI0
JIETKUX, IPUMEHAIONMMX MeTOJ, BOJEBOH JMKBUJALUM TIIyGOKOro nIbIxaHMA DByTe#iko, B CpaBHEHMH C
IIOKa3aTeJIAMU 60JII:HBIX, IIOJYyYaroluX CTaHAAPTHOE JIEYE€HHE. HPI/I HaGJIIO,Z[eHI/II/I B Te4YeHHe Troaa
BBIACHAJIOCH,YTO IIPYMEHEHNe MeTOJA MMeeT IPEHMYILIeCTBAa M PEKOMEHIYeTCi BKJIIOUHTh €r0 B KOMILTEKC
PeaGuINTaIlMOHHOTO JIeYeHU JAHHbIX 3200 IeBaHIH.

[T HIIepBeHTH/IALHOHHBIH CHHAPOM — ODOHXHATbHAA ACTMA — IIHKQIOYMETPHA

The indices of 85 patients with bronchial astma (BA), chronic obstructive pulmonary diseases (COPD) who
underwent treatment with deep respiration voluntary elimination method were studied. The results with those of
similar groups who had received standard treatment were compared. Our one-year study has shown that the imple-
mentation of DRVE method gives positive results and it can be included in the complex rehabilitation treatment of
patients with the above mentioned pathologies.

Hyperventilation syndrome — bronchial asthma — peakfloumetria

dbpohtt mwphubphtt Wjwwnyny ppntjupwy wupdwyny [4, 15] b pnptph jupnuhlulut opuwn-
pnijnhy hhywinnipnitubpny [5, 12] hhywunugnipjut wép phjunpky Ewwppbp pnidujui dhgngubph
unbnddwl wthpwudbownnipmiup’ dwutwynpuuytu quiuqut huhwjjughnt
quoinynpnhlnunbtpnhnuyhtt - phnudhgngubph, npntp  uyinpkt Ghpundmd  Bu Gpdwd
hhywunmipniuubtph pniddwt vpubdwubpnud b qquhnptt thnjunid Bu hhduunubph Jh&wlp b Yjutph
npuljp: Uwljuyt dvhown sk np ghinudhgngutinh oquunugnpédwdp [1] htwpwynp k (hunud wdpnnenipjudp
ntjwdupt] hhjwipgmput pbpwgpp, Yuijul] vpugndubpp b pupnmipitubtpp [9]: FPwupg £ L
Yhpotwjumybu puguhuyngws sk hhybpdtunhjjughnt hwdwpnwhoh b ppnujuhwy wupdwygh thopa-
hwpuwpbpnipjniip: Zhybpykunhyughnt uhinponuh nuunidbwuhpmipyniip ujudl) uwuthtubpnpng nu-
ph Jtpoht, gyt hwdwpyly b twb dhqhjuljui swiupwpkntjwsdnipiniihg wnwowgnn  olswnnipjuih
Juwbqupnud, htnmwquynud wy) hEnhtwlubp wewy G pupk) tulb hnghhniquijut §nugbuyghwi:
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Uolwwnwtiph twyywwwl t hthwjwughntt @4U-h b ppntfuwuyhy ninudhongubph tjundwdp
wunwubihnipinit’  (upnp phpuh pwbqupnudubp, phpwth junensh b pht ousninhubph dhypnpuyghte
Jud uiuyhtt whnmwhwpnudubpp), hsybu bwb ninnpuyph dtnp phpdwt ndjupnipnittp nitkgnn
wudwig pupnitwulu pniddwt hwdwp thunptk) dbpngubp [15], npnug hpundwdp htwpwynp Yihtth
thnjul) Yjuliph npulyp, Yuipul hhquinnipjut upugnidubpn b pupnynipniatpn [10]:

Unip b dEpnn: Luth np hhybpykinhjughnt uhinpondh b AU-h thnjuhwpwpbpnipiniip puquhgu puuplytp
E wmwppbp hinhtuwljubph Ynndhg (4], hul] Zuywunwinud Zwudhly Zwlnpputh nhjujupnipudp’ 1998 pluljuihg
hwgnnnipjudp Yhpundk) t RU, POZ, wkpghl nhuthintbkphpniddwt gnpénid, niunh, oginuignpstiny nwup nmwpju
pupugpnid Ynunwlus ndjuybph ntunudbwuppoipnittipp sowpnitwljyty ki vTUY, dkpnnny qpuinynn 610 hh-
Juunubkph 82%-h Unwnn jujugnud k uljuinynud:Ukp Ynnuihg wnwtdiugyty ki AU-ny 85 TYY, dlpnnyp Yhpunnnibp,
npnlighg 47-p twh nknnpuypuyhtt huljnnnipjub mwly B quniky, huly 38-p vhuyys vTUY, dUkpnnh:

Unwgpll pinidpp. (47 hngh) swhwhwutbp kb, jubugyp b imqudwpnhly’ popnpp puyniinud ki hthwipughnt
Ynpuinhlynuntpnhnught phnudhengubip' qniquljgdus pljupunb wqnkgnipjut (-2wgnuhunubph htin /ubpbnwgy/, 6-
' bwl pugniund o Eynnphtbutbph dbwtnpehsubp:

Ephpnpy funcdpp (38 hngh) nupdjuy swhwhwubkp b, puggplyws L W' juwbwp L' wnudwpghl /Gpyno
hudptipnud b Gubwyp ghpulpprennb/, ninnpuypughtt huljnnnipjut mwl sk, quidnud o juynih whinwnunuph
thoynud: Uju  jadpnud  pungpygusubphg 21-p npnuh phd o donnwfub  phnnpugpuyhtt’ wpwdbjuybu
Ynpupynunbpnhnuyhtt hunnnipjubp, 17-p mbbkb phnnpuyph dkppphipdwb juunhpubp: Zhywinutph Jh&wlp
quwhwwnyt] k pun hinwgnundw ndjuubph’ wpywb pinhwnip putnipeni, Ypspujuinuyh nkungku putnipintl,
EUQ, wpunwph guswlju $niuljghuyh npnonud: Apnupuitipnid onh hnuph iwbiquipdwi wunhgwip hhdtwljutnod
quuhwinyk) k wthuwnwljub whibinnudtnpkph dhgngni, thwju 40%-h dnwn junwpytky k uuyhpngpubhw’ Easy One
(TM) diagnostic uyhpnutwpny:

Bpynt judpbpp hulpdl) &b dbly wwpjuw ppwgpnid: Unwgdus wfjuitpp hwdbdwngl] o ingbwwnhy 2
Judpbph wyuutph htw, npntp skt qpunyt) dbpngnd:

Uppymbphkp o phbwphnd: Unwepi furdpnid (47hngh, vTUd b plinnpujpwyhtt hulnnnipjnii)
nhudlp Bu whiyinnuwbnphugh  Yuyni gnigutthputp® UQU>80%-hg, nhnnpuyph nhnuswihbph
juqlgdwtt httwpwynpnipnit’ 21 hngh ubpbwnwynh 250/50 nhnuswthp  thnpowphl; G 100/50-n4,
BYynuphtuutph dbwhnjuhsubpp nunupkgpt) Gt 4 hngh: Zulhy judpnud upwgdwb 3 phwypbkp
qpuigyty’ ninuswihbph pugpnnuui, hngkhniqujut jupdwt wuwndwnny [14]:

Epypnpny pndpnid (38 hngh) Juynit whpnwnunuph dky qunn, MUY, dkpnnny qpunynnutph
Udnnn Wjuwwndl] £ dpghuljut Swipupknbjuwdnipjut nmwibjhnipjut pupdpugnud, whinwnunpuph
thnyh  Epupnud, whydnnudbnphugh jugnit gnigwithoubp, wpunwbsdwt  ququpbwlnwgh
wpwugnipjnil /UQU/ =70-80%, nupyu pipwugpnid hnuuhinwhqughw sh junwpyby, (-2 wgnuhunikph
wihpwdbonnipniip swpwpyu pupwugpnid 2-3 wiuquiuhg ywlwu k tnky: Zuhhy adpnid-uw pnunwdngh
pugniunud” opdu plpugpnid 2-3 wiqud b hqhjuljut winhynipjut vwhdwbwulnd® 15 hngno
unu, 5 hhjwnubp hnuwyhinwhqugyt) ki, npnughg 3—n mupju pipwugpnid 2 wqud:

gl
hulnanueai

Ul.1. Pnunbyyngh dbpnnp nhnnpuyph htn gniquiigyws Yhpwennubph, dhuygb ninnpuygpuyht
huljnnnipjuils ) qininfnnutiph, nbdhuhugh /wpnununuph/ thognd quidnn ' Ukpnnp
Yhpwnnn b siihpunnn whdwtg nyuibph UQU gmguitthoubph hudbdunnnipiniin (%):
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Lwth np b wibpghy nhuhwp [8] b hhwhpdkunhjjughnt hwdwpnwihop [12] jupny tu RU-h

npuinpdwl phufh gopénti (hub), ntunh bhhyhpdbunppyughugh Jipugnudp juptnpdmd E: Ujuyhuny
stujws mumdbwuhpmpmutbpp gin swpmiuynmd B, vwugt twpjptuuwt njuiiphg wvnwugjus
npuiub wpynibpubpp poyp i viuhu bqpuijugily, np LYY, dbennp Yupbh & Yhpuet; AU, [1, 7]
wtipghly nhuhwnh b FVOZ-h YEpuljubqinnuiljul pniddwi Ynuuy kpunud:

© oo

10.
11.
12.
13.
14.

15.
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Lwjwuunnwih Shunmupiniobsph Ugguphh Uywnbdhw , , ‘ ‘ Lwjwuwrmwbh YEhuvwpwiwlywi <wihnbu

UL UMmeeuh 111110080

Lpuguwy wunnnugnpénipjub, ghubkqnpénipyutt U wunqupnidmipjut  ghnwhbnwugqnuulju
htunhinmwnp $hqhmnghuyh b YEuwuwwphuvhuyh pwduh quphy, 22 QUU whwunpbdhlnu, JEuwpwiwlul
ghunmpiniuiiph  pniunp,  wpndbunp, hwipwdwiws ghwntwlwb-fiunnnugnps’  Qupkt  Unipkuh
Mnnnuywuth 80-wudjwlyp:

.U Mnnnuywiip, 1955p. wjupunting Unuljjuyh Lnuntinunyh widui
whnwluwt hwdwjuwpuip, qopénundl] § wpwwnwiph Zujwunwt b
uljuwd 1956 p-hg, wkih pwt hhig b Yhu nmwubwidjul, wopwnnd &
vunnnugnpénipyul, ghukgnpénipjut b uinnupnidnipyul
ghnwhbinwugnuuljui htunhnnunnud, $hqhninghugh b YEuuwphdhuyh
pudtnd, hulj 1974 plwljwbhg wyy puduh Juphsi k:

QU. Mnpnuuut hp  qhnwfut  djpunmpmibp uwnwgl] b
wlunbdhnu  Lbh. @ndwindh  jwpnpuunphuynud,  UZU QU
$hqhnnghuyh htunhnnunnud (Unuljqu), 1961 p. tpu nEjudupnipjudp
wupnyuikng phijuwsniuljut  wnkbwpnumpmt  Jvwnnnh Juqgh
ynthdwtt b Adboknt  dhghnnghwljub  wpwidbwhwnlmpenibubppk
ptuwny: Um hEknwgnumpjui dbe hhnhtwljn wnwghtt wiqud pugw-
hwyntg V.viniféera mbuwlht yuinwlng juwnnnh unpnbpp $hqhninghw-
Jut b YEuuwphlhuljut wpwidbwhwnlnpnibbbpp Zujwuunwih juhun
Ynunpubkinug jhduujut gujdwbibpoud: ©.U. Mnnnuuip 1970 p.
uzu C}]nl_qulmhmhunqa]ulh twuwpupnipyut Yonudhg gnpsnipynud E &wwnthw, npuntn Zojuynnih gusp
obpdwunhguuttph pttunhnnunnd 15 wdhu juwnwpnd £ dh owpp wpdipudnp hbwnwgnunnipnittp
Juwnnnh Jugh b wunuuniutph hnudusputph gpnhg Juuudbnt dbuwhqiubph yupqupwidwl,
upwtg dhqhnnghwljut Jhdwlh ghubnplufjui b Einnhyuyhtt wpwdtwhwnlnmpmniutph pugw-
hwyndwt nuynnipjudp: ©.U. Mnnnujutth wyn niumdbwuhpnieiniiibph wpngniuptbpp qiynigyty tu vUZU-
h wdpnne swpp puwnnnugnpswfutt ghnwhbnwgnuujui httunhnmunbbkpnud, ghnnuwpununpuljuh
Ytunpnubbpnd hpwdhpdws  ghuwdbpnpuiuwt junphpnpuljgnipniiutpnud,  hiywbu  twl
wpinuuwhdwiyui vhowqquight ghnnwdnnnyubpnud:

Cuwpniwlling b plgyuyubng  wyn  numdbwuppmpoibbpp, U Mnnnuywuip 1973 p.
yuonyuinwd E gnjunpujut wnkiwpinumpmni, npnud puquuljnpiuihnplt hbnwgnuund E jpunnnh
Jugh wddwb b qupqugiut wnwtdiwhwinlnipiniiutpp hwpwyh jphun ntnpubkiinuy wuydwbbpnud,
puguwhuwynmd t Jugh Jiginwughuwh b hwbquinh opgwtnid h hwywn Eynn $hqhnnghwljub b jEtuwphdhw-
Jul thnthnjunpnittbpp, guwsdp ehpdwunpgwtukphtt punnnh Juqh phdwgyniinipyut dbwynpnudp,
poyup Ynthdwb ngbph wigdwt uybghbhjub, gpununhdwugyniinmput pupdpugdwip  tuywunnng
ohiplwunhgwiitph nkdhup, vhpnljihuugh b dh owipp wy) qgnpéntibph wqnbgnipmiin:

4. U. Mnnnuywtt wnwght kp, ny kg fiwnnnh mwuppkp swignid niikignn unpuntiph wnwunwghn
nwlmpmniip  Ynthdwt b Adbndwt  phpugpmd  gudp  ohpdwunmhdwbubph wpwq  thnthnjodwb
wuydwbbkpnud, puguhwyntg qugh gpujuynit Jhduljp pnyugung yuwndwnubpp, hhpphnuyhtt ubptnnod
uyn hwnljuihoh dunwquu pinypp, htyytu twb wwppkp ebpdwunhgubbph wqpbgnipniup jpunnnh
pnyuh  wnwbdhtt opquukph Ypu: Lw pugwhwynbg Juqh b wunuwubuwyh hnooduspubpnd
ghipuunbkguutt U uwngulupdwb  gqopépupwgutph  wpwtdtwhwnlnipmnitubpp,  hnuudusputph
pohotiipnid gpujujumin b ukpgoughtt mwpwdnipnitutpnid vwngujujdwt nhtwdhljuyh dhel gninipni
niukgnn thnpuwnwpd Juyp, wupqupwitkg wy gopdpupwugubnh wpwbdiwhwnlnipniuttpp’ jujudus
poyuh gkinnpuyhg b Uhpwnbuwluhtt nt ukpinbuwluyhtt hhpphnwyhtt ubpniigubpnud npuitg dwurwbqiu
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wunhdwithg: Uju mumdbtwuppnipniutibpn hpkg wpdwih wpdwquipp quut wpnwuwhdwiyub
ghnnuuwt hwbpmput opowunud, hull tpw Ynnuhg dowlqws hwunnnh qugh b wunuunniubph
gnuunhdwugyniinipjut wmunhdwbh wpwq quuwhwndwb jwpnpuinnp dnpbip (uyt fhpuend niubkguy dh
oupp bpYputph ghnwhbnwgnunujut b ghnwwpnunpulju jEunpnubtpnud: Uyt hbwpwydnpnipynia kp
wnwhu wpnkl wnwght 1-2 wwphubph pupwugpnid puquuynniwthnpbt quuwhwwnbne ubjklhghnt Wyniph
Aununhdwugyniinipyut hwnljuhop, pmguhwyntint gkindninh ynnkughuy gprnunhdwgyninpiniip:

QU Mnnnuuuh  wdpnne ghimwlwt  gopémiubmipnitp  thwuwnnpbt  swpnitwlnipmpibt nu
qupqugnudt tp UZU QU wjuntdhynu UL 2ujjuhyuih ghnnuljub wjwunnypiutph' juwyws pnyubph
$hqhnnghwljutt wlwnhy Yhdwlukph hbknwgnunuwib htw, hyybue wl Juunuluoun  ghnbwlub-
ubiyghnutp, MUZU @nnuunitnbuwui QU wjuntdhynu U.2. Mnnnujwih gonpéniubnpyub:

Q.U Mnnnuyubp fpwnnnh nip tnp gpununpdwgynis unpinbph hwdwhtnhiwy E: ‘Upu wnwgunpljus
unpubpp opougiugdus L Zujuwuwnwind b tpw vwhdwbbbphg puipu (Cnuwunwt, Mljpuhbw,
Unppndw): Hpulip odndus ku pupdp phppunynipjudp, hhwbwh hnwdp ko wkuwljudnpws ghuhubph
yuwwpwundwi b fpwnnnh pupdpnpul) hjniph winugdwt hwdwn:

Q.U Mnnnuyuth puquudju ghnwluwt gnpéniibnipyut wpnyniputpp hpwwnwpulyyl Bu, husybu
hwjpbiwlut, wjiybu  wpnuuwhdwijut  dwuntwgqhnufut hwingbuubpnud,  Jwubtwgnpuwbu®
Swynuhuynud, Pinwhuynud, UUL-nud: ‘Lw dnn 220 ghnwlwt hpuyuwpuyndutph b 2 dkbwgpnipju
htinhtwy E: Upw ,Jvwunnnh Jugh gpununhdwugyniinipyut $hghninghwljut wnwbdtwhwwnlnipniuubppk
dbtwgnmipinip (240 dwdny swquyny) 1984 p. Zwdwdhniphiwlui nquninbuwluit U Ynndhg
wpdwbiuguy 9.UShuhpuquh wijub nujk dbnpugh, hull Poynuphwmd hpunwpulws vwunnnh
$hqhninghwitt b tpw dpwljdwitt hhuniipubppk gppnid nipnyb wbn t gpuynid @.U Mnnnuyuth §nnuhg
ubpuyugus vkdwswyw) pudhup (56 ko):

QU Mnnnuywitt  nmh  wpwlbpnubph  hqnp  pwbwl). tpw  ghunwlub  nEjujupnipjudp
ghuinipiniitiph pnljuinph wunhgwb b unwgk) 4 ghnbwful, dnn nip nwuiyul] dwubwgbnibp (huyybu
Zuyuunwtnud, wjtybu b Onuwunwinad, Unpnnduynud, Nigpijunuinud, foynuphuynud) wpdwtugh
tl ghnnipnibitph phljuwdnih ghnujut wunh&wthi:

Q.U Mnnnuyyutp 1985-2007 ppe. hwdwwnbnl) t ghnwlui b dwtjwdupduljui gnpéniubnipniup,
nuuwfnubing BNZ-h jhuwpuimpejut $ulpyubnh pniuwpwinmput, htywbu bwb Eyninghugh b
punipjut wwhwywunipjut wdphnuutpnud:

Uljunbtdhlnu 9.U. Mnpnujuth pinuiuugnp gnpéniubnmpiniit wpdwtwghy E pupdp quuhwnwljuih:
‘Upw Ynnuhg ubklghnt Smbwwywphny unwugdusé vh swpp unpunbp dpguwljubph Ba wpdwbiuglk) hisybu
Uhnphiwljub, wjiybu b dhpwqquyhtt gnigwhwinbutbpnud (Epdnipinp dhpwqquyht gnigwhwunbunud 8
nuljt & 6 wpswphk Uknuiutph), huy wnkthjulwb unp unpnbph ghthikph dhowqquyhtt hwidwnbkuubph
dudwtul] wpdwbiugl) i 9 nuljl, 11 wpswphk Uknwiukph b wpwehtt junpgh 3 nhyndutph: Ujwunbdhlnu
QU Mnnnuwip 1991 p. Puwhugh, 1994 p. Poynuphugh  goiquunbnbuwlwi  ghnnpmiitbph
wluntuhwkph pnpwlhg winud E 1997 p. Zujuunwih gniqunbnbuuljut ghinmpmniiubph wjunk-
dhuyh wwunbdhynu, 1998 . vunnnugnpénipju b ghibgnpénipjut Uhpwqquuhtt wwuntdhwh
wluntuhynuy, 2010 p. Zuywuwnwih vywnnnubnh wqquyhtt wjwuntdhugh yundudnp wingud:

Uljunbtdhynu  Ywpbkt  Unipkth Mnnnuyuit wyuop ) swpmibwlmd E  hp  wqquibp
gnpéniibnipiniup’ ghwnbihputpt nt hwpniuwn thnpdp hwnnpptiing tphnwuwpny dwuiugbnbphi:

Cuguuwnubp JEhuwpwiulwul hwinkupy judpugpniemnil
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Ghuwpwinipyul wuyupbkgnud dwutimghnwljut pupwpwttph withpudbonmpeniup ndqup k£
gbipwqwhwwnt], ujunh mbkbwn] gqhumput  kpughu  pontt qupqugnudp,  hwunjuybu
dhqhywphthuwt  YEuwpwinmput, dmbynyughtt b peouyhtt  YEhuwpwinipjub, qkubnhlugh
puwquyunibpnd  hbnwgnunmpniiibiph wibwpunby  weweptipugn bt dwubwghwnwlwt  unp
kqpnyputnph h hwjn quip: Fupwpwh ywbwlnpmniip wkjh £ juplnpdnud, ?;ph ug Lnuiqm L,
Sujunit i hwpnunbujws £ twb JEuuwpwinipyut hwpulhg ptuwquyueitph  pdojughinnipiut b
gniquuntnbuufut ghnmpmnibubph dwubwgbwnubph, pwupguwuhsubph, niunighstubph, niuwbnnubphp,
wowlbpnubph hwdwp: Umwhupt k22 QUU ,Ghumpeniut hpunwpulsnipjut Ynndhg ghnbu 2011
pYwuiht hppwunwpuwljws ypndtunp U.U. Uhdniywih b gngkun b2, Punpljjuth ,Ubgikpu-nniubpbi-
hwjtpk fEuuwpwbwljub punwpubipk, npp thpunnid £ wykh puit 80 000 kqpnyyp:

Ulwbwnhy woiunnipjut hpwjub quuhwnwluip dudwbwliu b wwhu, tpp punwpubh
wbliljuwn nuptnd E wihpudbpnmpmnit b donmwybu ninkljgnid dwubwgbnht hp ghnwlppuljui
qnpéniubnipjut pipwgpnid: Uwljuyt wyuon k| jupnn up thwuwnbi, np punwpwil, hpnp Juplnp Gplngpe
E dbp JEuuwpwiwljut hwipnipjut hwdwp b wyl, wionipm, Yqunuh hp pupbpgnnht: Fpw dwuhb o
Jyuynud wpnkb-hul) wnlju npujuwt wpdwquipubpp, npntg pynid hwnljuybu quuwhwnbh  Unuljduyh
ywhnwlwt  hwdwjuwpuih  Spghwphdhuut  jEhuwpwimpyutt  htunmhuininh  wbopkl,
JEnwdwpnwpughnmpyutt b jEhuwhudnpdwnhlugh  dwlnyunbnh  phjul, Onuwunwiuh QU
wlunbdhynu 94.N. Uynyusnyh qpuunuwluip, npnbn dkdwinit ghntwlubt hp gnhnitbwlnipiniut £
huyininud b gpjunwbiph jnupbp nuynnud htinhuabphi (nku' “Tooc Apmerun”, Ne27 20240, 2012):

Gpuwhinuuljuinud dwubuynpuybu toynid E, np Eougbqnt punwput hp pojutinuljnipudp,
JEhuwpwbwljut wijuinudubph b kqpoypubkph pwbwlny mipwhwwnntly dkdwswyuy wpdhpudnp
upfuuinnipinil b, pupbiuhnd wppnwnwpih wipgynibp, npuntin h dh k phpdt ynph hadupdwl, dowljdwb b
upw wuwwnowd ubpuyugdwt htnhtwlubph puquudju ppntugwt woppwwnwipp: Fpwtnd nkn Eu gy
poyubiph b YEunuihubph b bpubg Bupunbuwlubph wiqikpky, poniubpbt b junhtbpkh nuppbpulutph
hwdwpdbp huybiptt Gqpoypubpp: Uyuntdhynuh Yupshpny, punwpwimd wolju wydbh pw 80 000
Eqpoyputipp (uyt uybklunp niuky, JEpupkpnd Bu jEiuwpwinipjut nuppbp ptuquunttiphtt b jupng B
oquugnpdyt] ghnnuljutt mwpuwplnype htnwppppnipnititp mukgny dwubwgbnubph Ynnudhg: Loynud L,
np punwpuih wuonion Jayuunp fhuuwpwinipjut Uk dhwutwfjub nkpdhttwpuinipyut hpundwinp,
wbqipkt b pnwubpkt ghnwljub Gqponypubph dhonn pupgUwinipuin: Ujunkdhynup bwb hnygu k
hwjnunwd, np wyy Epwkiqgnt hwdwywpthwl JEluwpwtwljub punwpuithg jupnn Bu oquidty ny dhuy
Zuyuunwitth, wy) b wy) kpljptkph dwutwgbnbibn:

Zhpuyh, wpdwith quuhwwnwljut wyny wpdkpunp wphwnnipyuin:

Cuguuwnwbp JEhuwpwiulul hwinkupy judpugpniemnil
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