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Discussion of research results. The mechanisms of activating effects of the components of the
proposed liquid are formed, on the one hand, from the physiological effects of steroid hormone
metabolites on the formation of the larva in the egg, on the other — from the destructive physical and
chemical effects of a number of substances on the egg shell.

Metabolites of adrenal cortex hormones (mineralocorticoids and glucocorticoids) contained in the
urine of people and animals of any age [9] can have an activating effect on the development of the embryo
of any animal by enhancing metabolic processes in tissues [ 10].

Metabolites of sex steroid hormones present in the urine of an adult (while in the female body, along
with estrogens, a small amount of androgens is synthesized, and in the male body — estrogens), have an
anabolic effect and contribute the formation of tissues and organs of the embryo. The destructive effect of
the components of urine on the egg shell, which facilitates the exit of nauplius (and thus increases the
viability of larvae, preserving their energy resources and increasing their feed value), is as follows. The
egg shell of the arteries consists of several layers and includes chitin, lipids, and tanned proteins. Urea,
also known as carbamide, the content of which in human urine reaches 2%, and in the prepared activating
liquid-about 1%, partially pollinating fats due to the alkaline reaction (which means that it converts them
to a soluble state), softens tanned proteins, and then destroys their secondary and tertiary structure and
leads to partial hydrolysis. Egg’s shell passes liquid inside and undergoes further destruction. The
properties of urea as a macerating substance are well known in biology and medicine (and find appropriate
application where it is necessary to achieve partial or complete maceration of tissues). In practical
biochemistry, urea is widely and successfully used to destroy the quaternary structure of proteins and
supramolecular protein complexes (including antigen — antibody [11]).

In addition, urea and other organic substances — non-clectrolytic, contained in the urine, are
antagonists of salt ions. They contribute swelling of egg shells, performing, in fact, the same function as
fresh water in the spring, formed when snow and ice melt on salt lakes. Proteins, partially hydrolyzed by
urea, also attach water and swell, speeding up the overall process of destruction of the shell.

A certain role in the swelling of the egg shells could play the order of penctration of substances into
the shell. Apparently, at first there is a partial destruction of the shell under the action of urea, and
afterwards mobile sodium ions penetrate through the concentration gradient, and only then — organic
substances available in the urine (urea, a small amount of other metabolic products, steroids). Sodium
cations penetrate the hydrate shell and have water-retaining properties. Metabolites of steroid hormones
also contribute swelling and further rupture egg’s shells due to the fact that, penetrating into the shell, they
delay sodium cations [12], which means that they contribute to the accumulation of liquid since
monovalent cations have hydrating properties for living tissues [13].

Destruction of egg’s shells promotes the penetration of oxygen, which also has a stimulating effect on
the development of nauplius.

It is possible that with comprehensive activation in the development of the embryo with the
destruction of egg shells, savings are achieved in the plastic and energy substances available in the egg.

First of all, the hatching nauplius does not spend extra energy on breaking the egg shells, which by
the time the larva leaves are destroyed or significantly lose their strength. Secondly, the products of
hydrolysis of proteins and lipids of the shell may well be assimilated by the embryo for plastic or energy
needs. Secondly, the products of hydrolysis of proteins and lipids of the shell may be assimilated by the
embryo for plastic or energy needs. Third, urea and other ultimate products of protein metabolism can
inhibit excessive catabolic breakdown of proteins on the principle of auto-inhibition (thereby partially
preventing the strengthening of protein catabolics caused by corticosteroid metabolites).

Fourth, metabolites of sex hormones (and especially androgens) enhance anabolic processes (and
androgens are also present in the female body due to their synthesis by the adrenal glands). Fifth,
corticosteroid metabolites contribute to the accumulation of sugars in tissues, thereby forming a stock of
casily and quickly oxidizing energy substances [10].
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The death of formed embryos in eggs at the attempt of trying to activate them with undiluted adult
uring may be associated with several, not excluding each other, reasons.

First, a high concentration of urea could cause a violation of the structure and partial hydrolysis of
proteins not only of the shells, but also of the embryo itself, whereas in dilute urine, urea is consumed for
hydrolysis and destruction of shell proteins, and its concentration is insufficient to cause fatal changes in
the tissues of the embryo.

Secondly, a high concentration of urea and other products of nitrogen metabolism can cause
intoxication of the emerging and already formed embryo.

Third, urea, along with other products of nitrogen metabolism, contained in the urine, can suppress
(and in high concentrations — irreversibly) the vital activity of any kind of living organisms on the
principle of auto-inhibition [11].

Fourth, it is also possible that corticosteroids and their metabolites contained in the urine accelerate
catabolic processes, thereby depriving the emerging, but not yet released nauplius protein and inhibiting
its anabolic processes. Which means that such an embryo may not even have enough opportunities to exit
the egg shells and start self-feeding; in addition, due to excessive catabolics of proteins, it may not be fully
formed and is doomed to death.

Fifth, when using pure urine as an activating agent, without adding salt brine, the macerating effect of
urea in the absence of salts is stronger and destroys the developing embryo.

It is somewhat more difficult to explain the facts of death of the formed larvae in cases when distilled
water was added to the mixture of urine and lake salt brine — while maintaining the same concentration of
salts in the prepared activating liquid. The following assumptions can be advanced.

In a dilute solution, urea is more susceptible to decomposition (hydrolysis) with the formation of a
toxic product — ammonia, as well as carbon dioxide, which inhibits the life of the larva.

(NH:),CO + H>0 < 2NH; + CO»

According to the law of mass activity (and the following law of Ostwald dilution), when a weak
electrolyte (or a salt of a weak acid or a weak base, or other hydrolysable product) is diluted with water,
both dissociation and hydrolysis processes are enhanced.

K=a2*C/(1 - a),

where, C is the concentration of the substance, K is the constant, and « is the degree of decomposition of
the substance (dissociation or hydrolysis).
Since the degree of dissociation o is very small and close to zero, it can be ignored in the

denominator, and then:
K=02*C or C=K/ a2,

in other words, there is an inverse relationship between the concentration and the degree of dissociation or
hydrolysis [12].

When activating Artemia’s eggs with such a dilute urea, steroid hormones have a stimulating effect
on the embryo, but the formed nauplius dies from the action of ammonia and carbon dioxide, which are
released and penetrate into the shells as the eggs are kept in such an activating solution. This assumption is
also supported by the facts noted in experiment 1: the long-term content of eggs in a brine + urine solution
without replacing the activating liquid led to significant death of nauplius, which could be associated with
the gradual decomposition of urea into ammonia and carbon dioxide. At the same time, replacing the
activating solution with a fresh portion of it increased the yield of nauplius and did not reduce the viability
of the larvae.

Thus, the use of the natural product of human and animal excretion in the proposed concentrations
and in compliance with the specified terms of egg activation significantly increases the percentage of
nauplius yield without reducing their viability and without accumulation of toxic or foreign substances for
living organisms in the base feed facility.
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APTEMMUS ) KYMBIPTKAJIAPBIH BEJICEHAIPY YIIIH TABUYH
BUOJOTI'UAIBIK BEJICEHAI 3ATTAPJBI HAUJAJAHY MOCEJIECI BOUBIHIIIA

Annoramusi. Kazipri yakpirra Artemia Leach TYKBIMBIHBIH KEIOS3CKASKTHIIAP OTPSIBIHBIH IMATHTIPI3IIICPL
1819 sxac THAPOOHOHTTAPABI >KACAHABI ©cCipy OaphiCRIHAA OacTamkbl >KEM OONBIN CaHAmanbl. JICTCHMCH,
SKYMBIPTKAJIAPJAH KUHAIFAH HAYIUTHYC IIbEBIMBIHBIH TOMCH/ICTCHI OalKaIaapl )KOHE >KacaHAbl OeICeHIIpy Al Tanamn
ereal. DMINPHKAIBIK 3EPTTCYJICP HOTHKECIHAC TOKIPHOCTI >KOIMEH 06y eHIMACPiH OCICEHTIPINCTIH OpeKeT —
€peceK amaMHbBIH CYHBUITBIIFAH HeCceOl €KCHI AHBIKTAIIBL. 3ePTTEYIep OipHEIEe Ke3eHACPAC KYPri3iuii.

3eprreymiH OipiHIm KE3CHIHAC TOXKIPHOCTIK JKOJMCH SMOPHOHIAP AHAMNAy3a >KAFrJaiiblHA JKAKBIH OOJFaH
KE3EHJIC JKOHE Ta0WFu OCICCHIIPYJCH KCHIHII KOKTEMIl KE3CHIAC AapTEMHHMIIH KY3rl >KYMBIPTKAJIApBIHAH
HAYIUTHY CTApbIH IIBIFY MOIIICPi aHBIKTAIIBL. OPTYPIl HOIYLIMISIIAPAA OPTAIIa 6cy KapKbIHEI ToyIiriHe 0, 2-1eH
0, 6%-Fa aciiiH ay BITKHIBL

OKCIICPHMEHTAIBI 3CPTTCYICPAIH CKIHII Ke3CH] OCICCH Il 3aTTHIH (CPSCCK aJaMHBIH HeceOl) JKOHE TY3IBI KOl
CYBI KOCBUTFAH CYHBIKTBIK OPTa/a >KYMBIPTKAHBI OCIICCHAIPY ACH TYPAIbL.

Bipiami toxipudeae 24% IIBFBIMBI Oap IMCTAAAFBI KO CYBIHBIH epiTiHaici 105 r/m kOHUICHTpamuiace Oap
HCCCIIIICH  APANaCTHIPBUIABL. EpiTiHOiHI aAKTHBTCHAIPYAC >KAHA HOCCHTI MalmamaHy ApTeMud HAYILTHYCTap
IIBIFBIMBIH BIHTAAHJBIPBI YKOHE €Ki anTajaH KeHiH Oya kepceTkimn 66,7% -ra skerti, Oy1 Oakpliay KeJeMiHCH
2,55 ece apThIK. Anarbl yaKpITTa SMOPHOHAAP OCICEHILTITT TOMEHCTI, COYip aHbIHBIH COHBIHIA HOJITE JCHIH >KETTi.

Exinmi TokipuOene OipiHII TOKIPpHOCACH ANbIHFAH >KYMBIPTKA KOJIAHBUIIABI, SFHH COJN IKYMBIPTKAHBIH
meEFEIMBL 60,9 % (31. 01) sxoHe «xem Cysl + Hecem» (105 1/7m) skaHA SPITIHAICIHE OPHANACTHIPHLIARL 19 KYHHCH
KeHiH, 0aKpLIayMEH CANbICTBIPFAHIA, HAYIUMYC MIBIFBIMBI 52,1%-Fa ecrti skoHe OipiHmm ToxipmbenaeH 23,7%-ra
apTThL. AJTAFBl YAKBITTA KOFAphl ACHTeH cakranraH, Oipak 29. 04. 80,8%-marsl mbFy ACHTCHI KC3iHAC KONMTCTCH
QJICIPCTCH JKOHE OJTi HAYTUTHYC CAHBI OafKaIIbL.

Ymiamn tokipudeae 233 1/1 MuHepanmaHraH koHE 36,7% OCKEH KONJCH aJNbIHFAH KOKTEMIl >KYMBIPTKA
Koamausniasl. Ken cywmH (233 1/1) Hecem MKOHE TYIIBI CYMCH apajiaCcThIPy ©CCOIHCH TY3IBIH TYPJl KOHICHTPALHACH
(110-140 1/m) madmamaHeUTABL. AKTHBTCHIIPYIIH Y3akThiFbl 20 sxoHC 30 KyHre cossurgsl. Epitiamiai 110 r/n
MHHEPAIIAT, OCICCHOIPIITCH KE3A¢ HAYIUIHYC IIBIFRIMBI OCTi JkOoHE Oip aigaH keiin OakeimaymaH 1,65 ece aceim
TycTi. ToxkipuOe COHBIHIA TY3 KOHIICHTPAUMACHIHBIH apTYhl HAYIUTHYC INBIFRIMBIH TOMCHACTIM, OCICCHAIPY I ocepai
Gasymarrel. EpiTiHZiHI TYIOBI CYMEH apanacThIpy CPITIHAIHIH 9CEp €Ty THIMZILUIIIH TOMEHICTTI, ax >KOFapbl
apamacKkaHIa SMOPHOHAAPABIH TOJIBIK KOUBLIFAHBI OAHKAJIIBL

Y CHIHBUIATHIH CYHBIKTHIK KOMIIOHCHTTCPIHIH OCJCCHAIPCTIH OCCP €Ty MCXAaHH3MACPI CTCPOHATHI TOPMOH
METabOJUTTEPIHIH KYMBIPTKAAA THUMHKAHBIH KAJIBINTACYBIHA (DH3HOJOTHSIBIK BIKIATHI 3Pl )KYMBIPTKA KAOBIFBIHA
Oipkarap 3aTTapAbIH ACCTPYKTUBTI (PH3MKAIBIK-XHMHISUIBIK dcepi Oap. Bylipek ycri 6e3 KaObEFbl TOPMOHIAPBIHBIH
(MHHEPATIOKOPTHKOM JKOHE TJIFOKOKOPTHKOMT), COHAANH-aK aJaM MCH KaHyap HeceOiHICT] KbIHBIC TOPMOHIAPBIHBIH
MCTA0OMTTEP] TIHACTI aIMACy YACPiCIH KYIICHTCTIHAIKTCH, K&3 KCITCH KaHyap 3MOPHOHBIHBIH JaMybIHA OCICCHII
acep eryi MyMKiH. Hecem KOMIOHEHTTEpIHIH >KYMBIPTKA KAOBIFBIHA JECTPYKTHBTI dCEpi, HAYIUIMYC INBIFBIMBIH
SKEHITIZIETE Al 9pi TUMUATEPA] iIIiHapa aro, aKybI3 KyphUIBIMBI MEH THAPOIN3IAIH OY3bLUIYbL, YIITAHBI AKBIPATy dcepi
0ap. Kapbamuz >xoHe 0acKa 1a OPTAHHUKAJBIK 3aTTAp — HECCHTET1 3ICKTPOJIHTTI MCEC TY3 HOHIAPHIHBIH AHTATOHUCI
00JIBIIT ECENTENEAl YKIHE KYMBIPTKA KAOBIFBIHBIH, ICIHY1HE BIKIIA ST

Hecen HopMeH immiHApa THAPOTH3ACHTCH AKYBI3AApP, COHMAN-aK Cy, KAOBIK ACCTPYKIHACHIHBIH YKAIIBI YACPICIH
JKpImmaMaaraasl. JKyYMBIPTKA KAOBIFBI iCIHTCHAC 3aTTAPABIH KAaOBIK iIIiHC €HY TOPTiOi MAHBI3ABI PO aTKAPaIbL
ANIpIMEH HECENTE HOP OCEpiHEH KAOBIKTHIH iIMiHAPA ACCTPYKUWACH mavga Ooyampl, COJAH KEHiH KOHICHTPALMS
rpaguceHTi OOWBIHIIA IMIKE KBUDKBIMAJNBI HATPWI HOHIAPHI KiPedi, COJAAH KEHiH HECENTETi OPTraHWKANBIK 3aTTap
(xapbamma, 0acka a3 MeJmIepACTi aaMacy eHiMaecpi, ctepomarap) cHeai. Harpuii kaTHOHZApPH! THAPAT KAOBIFBIHA
eHim, Cy oTKi30chTiH Kacmerrepre me Oomampl. CTEpomATHI TOPMOH METabOJMTTEpPI KAaOBIK INIHE CHIll, HATPUH
KaTHOHJAPBIH (MUHEPATOKOPTHKOMATAP) YCTAIl KAIAIBL, IEMCK, CYHBIKTHIKTHIH >KHHAJIYBIHA BIKMAJ eTel, cededi 6ip
BAJICHTTI KATHOHAAP TIpI TIHTE THAPAT KACAHTHIH Kacuerrepre ue. JKyMBIPTKA KaOBIFBIHBIH JCCTPYKIACH OTTCTIHIH
iTHE CHYIHE BIKIAM CTC, OJT 14 HAYIUTHYC JAMYBIH BIHTAJAHIBIPAIBL

KyMpIpTKa KaOBIFBIHBIH JCCTPYKUMACHI Oap SMOPHOHHBIH JAMYBIH OCBIHIAW KEHICHAI O€ICceHIipyae
HAYTUIHY CTApJbIH KOPEKTIK KYHIBUIBIFBIH CAKTAH OTBIPHIL, >KYMBIPTKAHBIH IUIACTHUKAIBIK JKOHE 3IHEPTCTHKAIBIK
CyOCTaHIUAIAPBIH YHCMACH 1.

Tyiiin ce3aep: apTeMus, KYMBIPTKA, KAOBIK, HAY IUTHY CTAPIBIH IIBIFYBI, HECEIL.
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K ITPOBJIEME HCITIOJb30BAHHUA ECTECTBEHHBIX BUOJOT'NMYECKHA
AKTHUBHBIX BEHIECTB J1JIs1 AKTUBAIIUU AN APTEMHUHN

Annortamusi. B Hacrosmiee Bpems »xabpoHormit padok poxa Artemial.each, 1819 smmsercs xopommm crapro-
BBIM KOPMOM IIPH HCKYCCTBEHHOM BBIPAIIMBAHUH MOJOAN THAPOOHOHTOB. OJHAKO YacTO HAOMIOAACTCS MOHIMKCH-
HBII BBIKJICB HAYIUIMYCOB M3 COOPAHHBIX SMI[ H TPEOYETCsl MPOBEACHNUE MCKYCCTBCHHOW akTWBAIMu. B pesyiprare
SMIUPHYCCKUX HCCICAOBAHUH YJATOCh OMNBITHBIM IIyTEM OOHAPYKHTh AKTHBHPYIOIIEE JACHCTBHE INPOIYKTOB
BBIJICIICHIS — Pa30aBICHHOM YPHHBI B3POCIIOTO YeIoBeKa. MccnenoBanust ObIIM IMPOBEACHBI B HECKOJIBKO JTAIOB.

Ha nmepBoM 3Tane HCCIEAOBAHHM OIBITHBIM IYTEM OMPEACTUNH BEIMYHHY BBIKJICBA HAYIUIMYCOB M3 OCCHHHX
SIMI] APTCMUH B IICPHOJ, KOTIA SMOPHOHBI CTAHOBATCA OJM3KH K COCTOSHHIO THANIAY3HI H B BECCHHUH TICPHO. TIOCTIC
€CTCCTBCHHON AKTHBALMH. YCTAHOBJCHO, YTO B CPEIHEM TEMI IPHUPOCTA BCXOYKECTH I PA3HBIX MOIY JIALUI
rosrednercst ot 0, 2 10 0, 6% B CYTKH.

BTopoit 3Tam 3KCHEPUMEHTANBHBIX HCCICIOBAHMN COCTOATI B AKTHBALMHU SUI B KHIKUX CPEJAX C PA3IHYHON
JI0JICH aKTHBHUPYIOLIETO BEIIECTBA (YPHHBI B3POCIOTO YEIOBEKA) U COJICHON O3¢PHOM BOJBL

B mepBOM OmBITC DUCTHI ¢ BBHIKICBOM 24% MOMCCTHIM B PAcTBOP O3CPHOH BOABI Pas0ABICHHON YPHHOH 10
roHueHTpamuu 105 1/1. Mcmoms3oBaHuWe CBEKEH YpPHHBI B PACTBOPE AKTHBAIMH CTHMYJHMPOBAJIO BHIKJICB
HAYIUIHYCOB apPTCMHM, M YHKC UCPE3 IBC HCACTH 3TOT MOKA3ATCIh JOCTHT BEHUHHEI 60,7 %, MPCBHIMIAS BEAMIHHY
KOHTpOJII B 2,55 paza. B manmpHelmeM akTHBHOCTH SMOPHOHOB HAYaja CHIDKATHCS, M K KOHIYY alperl BHIKICB YIIall
JIO HyJIA.

Bo BTOpOM OMBITC HCTOIB30BATIOCH AUIO W3 ombITa 1 ¢ BEIKIECBOM 66,9 % (31.01), MOMCIICHHOS B CBCKHH
pacTBop «o3cpHas Boga + ypuHa» (105 r/m). Uepes 19 muel BhIkIcB moBhICHICT HA 52,1 % WO CpPaBHCHHIO C
KOHTpoJIeM ® Ha 23,7 % mpesbicun JaHHBIE ombITa 1. B qanmpHemeM COXpaHAICS BBICOKHH YPOBEHb BBIKJICBA, HO
29.04. mpu BeIKIICBE 80,8 % HAOIFOIAIOCH OOTBITIOC YHCTIO OCTA0ICHHBIX H MCPTBBIX HAYILTHYCOB.

B TpeTseM OMBITE HCTOIB30BATIOCH BECCHHES SHI0 W3 03¢pa ¢ MUHCpamu3auueh 233 1/1 U BCXOKECThIO 36,7%.
Brum mcnonb30BaHbl pa3nudHbIE KOHICHTpauwuu coieHoctw (110-140 1/m) 3a cuer pazOaBineHHS O3EPHOH BOJBI
(233 r/m) ypuHoit u npecHoit Boao. IIpogomkurenpHOCTD akTuBanuu cocrasmsuia 20 u 30 cyTok. [Ipu akTuBanuu B
pacteope ¢ MuHepamm3anuer 110 r/m men pocT BHIKIEBA M Yepe3 OJMH MECSII MPEBBICHII KOHTPONb B 1,65 pasa.
VYBenmueHHEe KOHICHTPAIMH COMH CHHU3WIIO AKTHBHPYIOIMH 3()()EKT C HEKOTOPBIM CHIDKCHHEM BBIKJICBA B KOHIIC
ombITOB. Paz0amicHHC pacTBOpa MPECHOW BOAOH CHU3HIO 3((QCKTHBHOCTH ACHCTBHA pacTBOpa, a mpu Oo0jee
BBICOKHX Pa30aBJICHUAX HAOMIOAAIACH TTOTHAS THOETH 3MOPHOHOB.

MexaHH3Mbl AKTHBUPYIOHICTO JCHCTBHSA KOMIIOHCHTOB MPEANATacMON KHIAKOCTH CKIAJBIBAFOTCA W3
(PM3NOTOTHYCCKUX BJISIHAH METAa0OIMTOB CTEPOWIHBIX TOPMOHOB Ha (JOPMHPOBAHHE JHMYHHKH B SIAIE H
JECTPYKTHBHBIX (DU3HKO-XUMHYCCKUX BO3ACHCTBHH PsIA BEIIECTB HA 000IOUKY sia. MeTabomMThl TOPMOHOB KOPBI
HAMOYCYHUKOB (MHHEPATOKOPTHKOUIOB M TTFOKOKOPTHKOH/IOB), a TAKKE IOJIOBBIX TOPMOHOB, COJCPYKAIIHMECS B
MOU€ JFOJICH ¥ KMBOTHBIX, MOTYT OKa3aTh aKTHBHPYIOIICE BO3ICHCTBHE HA PAa3BUTHE SMOPHOHA TFOOOTO KHBOTHOTO
3a CUCT YCHJICHHUS OOMEHHBIX ITPOIIECCOB B TKAHAX. /IGCTPYKTHBHOC BIMSHHE KOMITOHCHTOB YPHHBI HA OOOIOUKY
ST, OONIETYAIOIIEE BRIXO/] HAYIUIMYCOB, 3aKII0YACTCS B YACTHYHOM OMBUICHHH JIHITHIOB, HAPYICHUH CTPYKTYPBI H
THAPOIM3E OCIKOB, MarlepupyiomeM AchcTeuu. KapOamma W ApyTrHe OpPraHMYECKHE BEIICCTBA-HEIJICKTPOIHTHL,
COZCpIKAIIUECS] B MOUE, SIBJSIFOTCSI AHTATOHHCTAMH MOHOB COJICH M CIIOCOOCTBYIOT HAOYXAHHIO SHIIEBBIX OOOJIOUCK.
Benku, vacTHYHO THAPOIM30BAHHBIE MOUCBHHOH, TAK)KE MPHCOCAWHSIOT BOJY M HAOYXAroT, YCKOPSII OOIIuiA mpornecc
gecTpykumu  00omoukn. ONpPEACICHHYI0 POJh B HAOYXAHWH SHMICBBIX OOONIOYCK MOT CHIIPaTh MOPSAOK
TMPOHUKHOBCHMSI BCIICCTB BHYTPh O00NOUKH. [lo-BHAMMOMY, CHAJyalga WPOUCXOAMT HYACTHUHAS JCCTPYKIHUSA
000JI0YKH O ACHCTBHEM MOYCBHHBI, 3aTE€M BHYTPH IO I'PATUCHTY KOHIICHTPAIIMH IMPOHUKAIOT MOJBIKHBIC HOHBI
HATPHSA, U JIMIIb 3aTEM — OPTAHWICCKUE BEMIECTBA, UMEIOIIHECT B MOUC (KapOaMuz, HEOOIBIIOE KOJIUIECTBO JPYTHX
MPOJYKTOB OOMEHa, crepomapl). KaTHOHBI HATpusi TPOHHWKAIOT B THIPATHOH 000MOYKE W 001adaroT
BOJIOY/ICPKUBAIOIIAME CBOHCTBAMH. MeTaboIHTBHI CTEPOMAHBIX TOPMOHOB TAK)KE CIIOCOOCTBYIOT HAOYXaHHIO H
JATbHEHIIEMY Pa3phbIBY SHIICBBIX OOOJIOMEK 3a CUET TOTO, HTO, NMPOHHKAS BHYTPb OOOIOYKH, OHH 33ACP/KUBAIOT
KAaTHOHbI HATpUs (MHUHEPAJOKOPTHKOMIBI), a 3HAYHMT, CIIOCOOCTBYIOT HAKOIUICHHIO J>KHIKOCTH, IIOCKOJbBKY
OTHOBAJICHTHBIC KATHOHBI OONATAFOT I >KUBBIX TKAHCH THAPATHPYIOMIMMH CBOHCTBAMH. JICCTPYKIHA OOO0JIOUCK
STHIIA CIOCOOCTBYET MMPOHUKHOBEHHUIO BHYTPh KHUCIOPOAA, KOTOPBIA TAKKE OKA3bIBACT CTUMY JIMPYIOIIEE BO3ACHCTBHC
HA pas3BuTHE¢ Haymmyca. IIpum Takod KOMIUIEKCHOH AKTHBAIMM PA3BUTHA 3apOABNNA C ACCTPYKIHCH AHIECBBIX
000JI0YCK JOCTUTACTCS SKOHOMMSI MMCIOIIUXCS B SHIE IUIACTUYECKUX M JHCPIETHHUCCKUX CYOCTAHIMH, COXPAHSA
MUTATEIBHY ) LICHHOCTh HAYILTHYCOB.

KimoueBsbie ciioBa: apremMus, sifna, 0007I04Ka, BHIKJICB HAYIUIHY COB, Y PHHA.
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