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ON THE PROBLEM OF USING NATURAL BIOLOGICALLY ACTIVE
SUBSTANCES TO ACTIVATE ARTEMIA EGGS

Abstract. Currently branchiopod from the genus of Artemia Leach, 1819 became the common starting feed Nel
for growing young aquatic organisms. However, there is often reduced hatching of nauplius from the collected eggs
and artificial activation is required. As a result of empirical research, it was possible to experimentally detect the
activating effect of excretion products — diluted adult urine. The research was carried out in several stages. It was
found that the rate of germination growth for different populations ranges from 0, 2 to 0, 6% per day. In the first
experiment, cysts with 24% of hatching were placed in a solution of lake water diluted with urine to a concentration
of 105 g/l. After two weeks, the outage reached 66. 7 % and exceeded the control 2.55 times. But over time, the
activity of the embryos decreased and by the end of April, the hatching reached zero. By using eggs from the Ist
experiment with 66. 9% hatching in a fresh solution of «lake water + urine» (105 g /1) on the first day, the hatching
exceeded the control by 52. 1% and by 23.7% the data from experiment 1.Later, when 80.8% were hatched, a large
number of weakened and dead nauplius was observed.

In the third experiment, spring egg with a hatching rate of 36. 7% was used. Different salinity concentrations
(110-140 g/1) were used due to dilution of lake water (233 g/l) with urine and fresh water. When activated in a
solution with a salinity of 110 g/l after one month, the discharge exceeded the control by 1. 65 times. At the end of
the experiments, an increase in the salt concentration reduced the activating effect with a slight decrease in hatching.
The mechanisms of activating action of the components of the proposed liquid folds the physiological effects of
steroid hormone metabolites on the formation of the larva in the egg and the destructive physical and chemical
effects of a number of substances on the egg shell. For complex activation of the development of the embryo with the
destruction of egg’s shells, savings are achieved in the plastic and energy substances available in the egg, preserving
the nutritional value of nauplius.

Keywords: Artemia, eggs, shell, hatching of nauplius, urina.

Introduction. Currently branchipodfrom the genus of Artemia Leach, 1819 became the common
starting feed Nel for growing young aquatic organisms. The main problem with using Artemia eggs to get
nauplius is a low percentage of hatching; that requires activities for the activation. For a long period and to
the present time the development of methods for activating Artemia eggs by the action of various factors
and reagents has been underway: light and magnetic field, ultraviolet rays, freezing, mechanical impact
when grinding eggs with sand, chemical reagent (components, included in the salt solution, sodas and
borax, hydrogen peroxide), organic solvents, (acetone, butane, ethyl alcohol), paraphysical impacts and
mums, the literature review is given in [1-3].

The authors of this article, as a result of empirical research, were able to experimentally detect the
activating effect of excretion products — dilute urine of an adult. The relevance of the research is that an
incubating and activating medium for the cultivation of Artemia eggs has been developed, which is
characterized by ease of manufacture, economic and technological feasibility.
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Materials and methods. Artemia's eggs were collected for experiments in the autumn in salty
reservoirs of the Pavlodar region. The hatching of nauplius was determined by using standard methods [4].
Determination of the size of the hatching was carried out under round-the-clock lighting, at a temperature
of 25-28°C for 24 hours. In different variants of the experiments the salt brine was diluted with fresh urine
of an adult to a certain concentration of salt. Quantitative data were processed using statistical methods
[5].

Research results. At the first stage of research, was experimentally determined the amount of
hatching of nauplius from autumn Artemis eggs in local reservoirs with different levels of salinity. During
this period, the embryos reach the stage of gastrula and become close to the state of diapause,
characterized by a sharp decrease in the intensity of metabolism and cease the forming processes, and
have a low percentage of hatching nauplius. In spring, eggs in the reservoir usually have 72-99% hatch
rate [6]. To achieve those values of maturation (germination) of eggs it should undergo through the
activation process. The ability to hatch increases gradually during the period of egg storage in a humid
environment. The rate of growth of the germination index varies for different populations and ranges from
0, 2 to 0, 6% per day. The conducted research has shown that for performing artificial activation
ofArtemia’s eggs diapause, it is necessary to prepare salty environment of a certain concentration, taking
into account the natural mineralization of the mother reservoir. The salinity gradients found in experiments
that are optimal for hatching nauplius are most likely favorable for the targeted use of various activating
reagents [7,8], including the isolation products used by the authors.

The second stage of experimental research consisted of activation of eggs in liquid environment with
different proportions of the activating substance (adult urine) and salt lake water.

Experiment 1. Artemia's egg, collected in a lake with a mineralization of 285 g / | in early October,
was stored in a humid environment at a temperature of minus 5 to minus 17°C. In mid-December, the
outage rate was 24% (22. 4-25. 2). The egg sample was placed in a solution of lake water (natural salinity
in the lake — 285 g/1), diluted with urine to a concentration of 105 g/l. Preliminary experiments have
shown that this amount of mineralization is optimal for activation of crustacean eggs. During the
experiments, the samples were stored at a temperature of + 4° — + 6°C. In the control, during the entire
activation period, there was a gradual increase in the hatching rate. However, in General, the final result
was very low (40. 4 %) and was almost 1. 7 times less for achievement the product standard (at least
70%)(figure 1).
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Figure 1-Hatching of Artemianauplius in a controlled and activated environment

The use of fresh urine in the activation solution stimulated the release of Artemianauplius, and in two
weeks this indicator reached a value of 66. 7 %, exceeding the control value by 2. 55 times. In the future,
the activity of the embryos began to decrease, and by the end of April, the offspring fell to zero.

Experiment 2.After the 1¥experiment the hatching of the Artemia’s egg reached 66. 9 % (31. 01),
part of the experimental eggs were placed in a fresh solution of "lake water + urin" with a concentration of
105g/1. The distribution of the activation has been introduced in three different environments (figure 2).

— 6 —



ISSN 2224-5227 5.2020

8

Hatching, %
M ow k 2 8 4 83 9

(=
1

(=]

18.12 31.01 19 .02 10.03 290.04

Date
[ Control Il Experience 1 || Experience 2

Figure 2 — Hatching of Artemia’snauplius in a controlled and activated environment

The fresh solution immediately stimulated high development of eggs, and after 19 days, hatching
increased by 52. 1 % compared to the control and 23. 7% exceeded the data of 1% experiment. In the
future, a fairly high level of hatching was maintained, but on 29. 04, when 80.8% were hatched, a large
number of weakened and dead naupliuses were observed.

Experiment 3.An Artemia’s egg collected in the spring (March) in a lake with a mineralization of
233g/1 showed a very low percentage of hatching, total 36, 7% (27,0 — 46,5).

The egg was laid for activation in various concentrations of salt and urine:

1. Lake water (natural salinity 233 g/1) is diluted with urine to a concentration of 110 g/I.

2. Lake water (233 g/) is diluted with urine of 140 g/1.

3. Lake water (233 g/l) is diluted with urine to 150 g/l, and then diluted with addition of the fresh
water to 140 g/1.

4. Lake water (233 g/l) is diluted with urine to 160 g/I, and then diluted with addition of the fresh
water to 140 g/l.

5. Lake water (233 g/l) is diluted with urine to 170 g/l, and then diluted with addition of the fresh
water to 140 g/1.

The main monitoring objects were eggs in a salt solution with a concentration of 140 g/l. Figure 3
shows data on the hatching of Artemia’snauplius after 20 and 30 days of activation. Salt concentrations
before dilution with fresh water are shown in parentheses. The results of experiments showed that when
Artemia’s eggs are activated in a solution with a mineralization of 110 g/l, there is a constant growth of
hatching, which in one month exceeded the control by 1. 65 times.An increase in the salt concentration
reduced the activating effect and there was even a slight decrease in hatching at the end of the
experiments. Diluting the "lake water + urin" solution with fresh water to the required concentrations
reduced the effectiveness of the solution, and at higher dilutions, complete death of the embryos was
observed.
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Figure 3 — Disabling Artemia’snauplius in a controlled and activated environment, %
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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-electrolytic, 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 penetration 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
easily 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
urine 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.

(NHz)zCO + 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=0a2*C/(1 — ),

where, C is the concentration of the substance, K is the constant, and a 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*Cor 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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APTEMUSA XK¥MBIPTKAJIAPBIH BEJICEH/AIPY YIIIH TABUTH
BUOJIOTUSLJIBIK BEJICEH/I 3ATTAP/IBI HAWJIAJTAHY MOCEJIECI BOMBIHIIIA

AnnoTauusa. Kazipri yakeirra Artemia Leach TYKBIMBIHBIH jkelTOe3eKasKThUIap OTPSIBIHBIH IIAsSHTIPI3IiIepi
1819 xac TUAPOOHMOHTTAPABI KacaHIbl ©cipy OapbIChIHIA OacTamKpl JKeM OOJBIT caHamambl. JlereHMeH,
KYMBIpTKallapAaH )KUHAIFaH HAyIJIMYC IIbIFRIMBIHBIH TOMEH/ICTCHI OaliKanabl )KoHEe jKacaH/Ibl OeJICeHIIpy /Il Tajar
ereni. DMITUPUKAIBIK 3€PTTEYJICp HOTHXKECIHAC TOKIpHOET >koIMeH 0oy eHIMAEpiH OelICeHMIpiIeTIH dpeKeT —
epeceK aJaMHBIH CYHBUITBLUIFaH HeceOl eKeHl aHbIKTaNIbI. 3epTTeyiep OipHelne Ke3eHaepae Ky prisiii.

3eprreyniH OipiHII KE3CHIHAE TIKIpUOETiK >KOJIMEH 3MOpPHOHIAp Auanay3a >KarJaiblHa >KaKbIH OOJFaH
Ke3eHJe IKoHe TaOuFM OeJiCeHIIpyJeH KeWiHri KOKTeMIl Ke3eHIe apTeMHHIIH Ky3ri >KYMBIPTKajJapblHaH
HAYIUTMYCTap/IbIH IIBIFY MOJIIepi aHBIKTaIbl. OPTYPIll NONyJsLysiIapia opTalia ecy KapKbIHbI Tayiirine 0, 2-1eH
0, 6%-Fa JeiiiH aybITKHIBL.

OKcnepruMeHTaNbl 3epTTEYJIEPiH eKiHIII Ke3eHi OelceHal 3aTThIH (epecek agaMHbIH HeceO1) )KaHe Ty3/bl Kol
CYbI KOCBUIFAH CYHBIKTBIK OPTa/ia )KYMBIPTKAHBI OSIICEHAIPYACH TYPaIbl.

Bipiami toxipubene 24% mbIFBIMBI Oap HMCTamarbl Ko CYBIHBIH epiTiHmici 105 1/1 KoHmeHTpanusicel 6ap
HECENIeH apajacThIpblIABL. EpITIHAIHI aKTUBTEHIIpyAe >KaHAa HeCeNTi maifaiaHy ApTeMus HayIUTHyCcTap
HIBIFBIMBIH BIHTAJIAHJBIP/IBI JKOHE €Ki anTajaH KelliH Oy kepcerkiun 66,7% -ra xeTTi, Oy Oakpuiay KeJeMiHeH
2,55 ece apThIK. AJIarbl yaKpITTa SMOPHOHAAP OCICSHILTITT TOMCHIEI, COYIp allbIHBIH COHBIHIA HOJIIE ACHIH JKETTI.

Exinmn toxipubene OipiHIN TIKIpHOCIEH allbIHFAH JKYMBIPTKA KOJIAAHBUIABI, SIFHH COJ JKYMBIPTKAHBIH
mibIFbIMBL 66,9 % (31. 01) sxoHe «xen cybl + Hecerm» (105 1/m) xaHa epiTiHIICIHE OPHATACTHIPHULALL 19 KyHHEH
KeHiH, OaKpUIayMeH CaJbICTBIPFaH[a, HAYIUIMYC WIBIFBIMBL 52,1%-Fa ecti jkxoHe OipiHn Taxipubenen 23,7%-ra
apTThl. AJIarbl yakbITTa JKOFapbl JeHred cakrairas, Oipak 29. 04. 80,8%-marbl WbIFY JAeHreill Ke3iHIe KONTereH
QJICipereH JKoHE OJ1i HAYIUINYC CaHbI OaiKaIlIbl.

Yuoriami Toxipubene 233 r/m MuHepanmaHraH JkoHE 36,7% ©OCKEH KONJCH ajblHFaH KOKTEMIi KYMBIPTKA
KosaHsuiasl. Ken cysiH (233 1/71) Hecen aHe TYIIBI CyMEH apaslacThIpy eceOiHeH TY3IbIH TYDPJl KOHIEHTPALHICH
(110-140 r/m) maiimamaHpUIOBL. AKTUBTCHIOIpYAiH y3akTeIFel 20 xoHe 30 kyHre co3puimsl. Epitiamiai 110 r/x
MUHepanjarn, OelCeHAIpUIreH Ke3ie HayIUINyC IIBIFBIMBI ©CTI XoHE Oip aiimaH keiliH OakpuiaymaH 1,65 ece achn
TycTi. Toxiprbe COHBIHIA TY3 KOHIICHTPAIMSCHIHBIH apTyhl HAYIUTHYC IIBIFBIMBIH TOMEHJICTIIT, OCIICEHAIPYIIN acep i
Oastynartel. EpiTiHAIHI TYIIBI CYMEH apajacThlpy epIiTIHIIHIH dcep €Ty THIMAUINH TOMEHJETTI, all JKOFapbl
apanackana YMOPUOHIAP/IbIH TOJBIK KOHBUIFAHBI OaiiKaIbl.

YChIHBUIATBIH CYWBIKTBIK KOMIIOHEHTTEPIHIH OCJCeH/IPETiH ocep €Ty MEeXaHU3MIepi CTEpPOMITH TOPMOH
METa0OJIMTTEPIHIH KYMBIPTKaAa JTHYMHKAHBIH KAJIBINTACYbIHA (DM3HOJIOTHSIIBIK BIKNAIBI 9p1 )KYMBIPTKA KaObIFbIHA
OipkaTap 3aTTap/blH AECTPYKTUBTI (DM3MKAJIBIK-XHUMUSUIBIK ocepi Oap. Byiipek ycti 0e3 KaObIFbI TOPMOHAAPBIHBIH
(MHHEPaJIOKOPTUKOHT XKIHE TIIFOKOKOPTHUKOU), COHAM-aK aJaM MEH jKaHyap HeceOIHIeT1 )KBIHBIC TOPMOHIAPEIHBIH
MeTaboJIMTTEP] TIHAETI aIMacy YIepiCiH KYIIEHTETIHIIKTEeH, Ke3 KeIreH jkaHyap SMOPHUOHBIHBIH aMyblHa OenceH I
acep eryi MyMKiH. Hecem KOMIOHEHTTEpiHIH >KYMBIPTKA KaOBIFbIHA JECTPYKTHBTI 9cepi, HAYIUIMYC LIBIFBIMBIH
JKEHUTACTE Al opi TUIMHUATEP] ilIiHapa MIaro, aKybl3 KYPhUIBIMBI MEH THIPOIH3/IH OY3BUTYHI, YITAHEl aXKBIPaTy dcepi
6ap. Kapbamuy xoHe 0acka 1a OpraHHKAJBIK 3aTTap — HECENTEerl AIEKTPOIUTTI eMec TY3 HOHIAPHIHBIH aHTarOHUCI
0oJBIT ecenTene i )KoHe JKYMBIPTKA KaOBIFBIHBIH ICIHYiHE BIKITAN €TEI.

Hecen HopMmeH imriHapa rUIpOIM3ISHIeH aKybI3[ap, COHIal-aK Cy, KaObIK JAeCTPYKUHSCHIHBIH KAaJIlbl YAEPiCiH
xpuamaaTaasl. JKyMbIpTKa KaObIFbl iCIHFEHJE 3aTTapiblH KaObIK ilIiHEe eHy TOpTiOi MaHbI3IbI Pell aTKapasbl.
AJpIMEH HecenTe HOp dcepiHeH KaOBIKTBIH illiHapa NeCTPYKIMACHI maiina Oonaapl, colaH KeiiH KOHUEHTpalus
rpajyeHTi OOWBbIHIIA iIIKE XBUDKbIMAaNbl HATPUH HMOHIAPHI Kipeadi, COJaH KeillH HecenTeri OpraHuKalbIK 3aTTap
(xapbamuy, Oacka a3 MeJIIepCri aaMacy eHiMJepi, crepounTap) eHeni. Hatpuii kaTnoHmaphl rHapaT KaObIFbIHA
eHimn, cy oTKi30eHTiH Kacuerrepre ue Oosaabl. CTEpoMATHI TOPMOH MeTaboMMTTEpl KaOBbIK ilIiHE €Hill, HaTpHUH
KaTHOHJAPBIH (MHHEPAJIOKOPTUKOUTAP) YCTAIl KaJalbl, TEMEK, CYHBIKTHIKTHIH KHHATYBIHA BIKITAT eTel, cebebi Oip
BAJIEHTTI KaTHOHAAP Tipi TIHr'e THApAT XKacalThlH Kacuerrepre ue. JKyMbIpTKa KaOBIFBIHBIH JIECTPYKIMSCH OTTET1HIH
illliHe eHyiHe BIKMAJ €T/, OJ1 Ia HAYTUINYC JIaMYbIH bIHTAJIAH BIPAIbL.

JKyMBIpTKa KAaOBIFBIHBIH IECTPYKIUACH 0ap AMOPHOHHBIH [NaMYybIH OCBIHAAW KemIeHIi OelceHmaipyae
HAYIUTHYCTAP/IbIH KOPEKTIK KYH/BUIBIFBIH CAKTall OTBIPHIN, KYMBIPTKAHBIH IUIACTUKAJIBIK KOHE JHEPreTHKAJBIK
CcyOCTaHIIUSITaPBIH YHEMICH]TI.

Tyiiin ce3nep: apTeMusi, )yMBIPTKA, KAOBIK, HAYTUINYCTAP/IbIH LIBIFYbI, HECEI.




ISSN 2224-5227 5.2020

A.B. Yoacokun'?, H.E. Tapacosckasn’, K.U. Axmeros!, A.W. JlynbkoB?

!Topaiireipos ynusepcurert, [Naenonap, Kazaxcran;
2 TOO «Oxonoruueckuii entp [Mpunpreiubs», [lasnonap, Kasaxcraw;
3[laBomapcKuii TOCY JapCTBEHHBIN HEIAarorHIecKuil yauBepcurer, Ilasnonap, Kasaxcran;

K ITPOBJIEME UCIIOJIb30BAHUSA ECTECTBEHHbBIX BUOJIOT'MYECKHA
AKTHUBHBIX BEHIECTB JIJIS1 AKTUBALIUU SAUL APTEMHUHN

AnHotaunusi. B HacTosinee Bpems jxabpoHoruii padok poma Artemialeach, 1819 sBasercs xopomunm crapto-
BBIM KOPMOM IIPH MCKYCCTBEHHOM BBIPALIMBAHWN MOJOIM THAPOOHOHTOB. OHAKO YacTo HAOMIONAeTCA MOHMKEH-
HBI BBIKJIEB HAYIUIMYCOB M3 COOPAaHHBIX SIMIl U TpeOyeTcs MpOBEACHHE MCKYCCTBEHHOW aKTHUBAIMH. B pesyiprarte
OMIIMPUYECKUX HWCCICJOBAaHUH yJAIOCh OINBITHBIM IyTeM OOHApyXHTh AKTHBUPYIOIIEE [EiCTBHE NPOAYKTOB
BBIJIEJICHUS — pa30aBIIEHHOM YPHHBI B3pOCIIOro yenoBeka. McceinenoBanus OblIM IPOBEAEHBI B HECKOJIBKO ATAIIOB.

Ha ICPBOM ITaric l/ICCJ'Ie[lOBaHl/Iﬁ OIIBITHBIM NIYTEM ONPEACININ BCJIMYMHY BBIKJIEBA HAYIJIMYCOB W3 OCCHHUX
SN apTEMHUH B TIEPHOJI, KOT1a SMOPHOHBI CTAHOBATCS OJIN3KK K COCTOSHHIO JTaray3bl M B BECEHHUI MEPHOJ MOCIIe
€CTECTBEHHOI aKTHBALMH. Y CTaHOBJIEHO, YTO B CpPEIHEM TEMI IPHPOCTA BCXOXKECTH ISl Pa3HBIX IOIYJISIIHAN
kosebuercst ot 0, 2 no 0, 6% B cyTKH.

BTopoii sTan sKCrepUMEHTAIBHBIX UCCIEI0BAHUM COCTOSUI B aKTUBALMU SIML B JKUIKHUX CPElNax C pa3InyHOU
JTOJIEH aKTUBUPYIOIIETO BeIlecTBa (YPHHBI B3pOCIIOTO YeJI0BEKa) U COJICHOM 03€PHOM BOJIBL.

B nepBom ombiTe IUCTHI ¢ BBIKIEBOM 24% MOMECTHMJIM B PacTBOpP O3€PHOI BOJIBI pa30aBIIEHHOW YPHWHOH 10
koHueHtpauuu 105 r/n. Hcrnonb3oBaHMe CBeXeil YpWUHBI B PacTBOpE aKTHBAIMUM CTHMYJIHMPOBAJIO BBIKIIEB
HAYIUIMYCOB apTEMHH, M YK€ depe3 JIBe HEeAeNH 3TOT MOKa3aTelb JOCTHT BEIWYHUHBI 66,7 %, MpeBbIIas BEIUINHY
KOHTpOJIA B 2,55 pa3a. B manpHeiinieM akTHBHOCTH YMOPHOHOB Ha4ajla CHIDKATBCS, M K KOHITY alpeisl BBIKJIEB yIal
JIO HYJIS.

Bo BTOpOM OIBITE MCIOJIB30BAJIOCH SIHIO M3 ombiTa 1 ¢ BhIKIeBOM 66,9 % (31.01), momerieHHOe B CBEXUii
pacTBop «o3epHast Boga + ypuHa» (105 r/m). Uepe3 19 nHei BbikjieB moBbicuics Ha 52,1 % 1O CpaBHEHHUIO C
KOHTpoJeM U Ha 23,7 % mnpeBbicu JaHHbIE onbiTa 1. B nanbHeiieM coxpaHsicsi BBICOKHM YpOBEHb BBIKJIIEBA, HO
29.04. ipu BeIKiIEBe 80,8 % HabIrONATOCH OOIBIIOE YHCIIO OCTIa0ICHHBIX U MEPTBBIX HAYIUIMYCOB.

B TperseM ombiTe NCTIONB30BAIOCH BECEHHEE SHUI0 M3 03epa ¢ MuHepanu3anuen 233 /1 u BcxoxecTbio 36,7%.
Brum mcnonp30BaHBl pa3nuyHble KOHIEHTpamuu coneHocTH (110-140 1/m) 3a cuer pa30aBieHHS 03€pHOU BOJBI
(233 1/m) ypuHoit 1 pecHoit Bogoi. IIpomomkurensHoCTs akTuBamu coctaBisuia 20 u 30 cytok. [Ipu akTuBammm B
pactBope ¢ muHepaau3amued 110 /1 men pocT BBIKIIEBA W 4Yepe3 OAMH MECSI[ MIPEBBICHI KOHTPOJb B 1,65 pasa.
YBenuueHne KOHLEHTPALMKH COJIM CHU3MWIO aKTHBUPYHIOLIHMHA 3((GEeKT ¢ HEKOTOPHIM CHHXKCHHEM BBIKJIEBA B KOHIIE
ombITOB. Pa3zbamiieHue pacTtBOpa MPEeCHOW BOAOH CHU3MWIO 3(G(EKTHBHOCTH ICHCTBHS pacTBOpa, a Ipu Oosee
BBICOKHX pa30aBlieHHsIX HaOJII0AaIach MOJIHAast THOEIb SMOPHOHOB.

MexaHu3MbI AKTUBUPYIOLICTO HeﬂCTBHﬂ KOMIIOHECHTOB npeunaraeMoﬁ KHUAKOCTH CKJIAABIBAKOTCA U3
(DU3MONOrNUECKUX BIMSIHUH MeTa0OJMTOB CTEPOMAHBIX TOPMOHOB Ha (OpMHpOBaHHME JIMYMHKM B sile |
JIECTPYKTHUBHBIX (PU3MKO-XMMHUYECKUX BO3JCHCTBHH psijia BEUIECTB HA 000JIOUKY stifna. MeTaboIUThl TOPMOHOB KOPBI
HAJIOYEYHNKOB (MUHEPAJIOKOPTUKOUIOB M TJIOKOKOPTHKOMJIOB), @ TaK)Xe ITOJIOBBIX T'OPMOHOB, COJepiKalliuecs B
MoOYe JIF0JIeH U )KHUBOTHBIX, MOTYT OKa3aTh aKTHBUPYIOIEe BO3/ICHCTBIE HA pa3BUTHE SMOpPHOHA JIFOOOT0 KUBOTHOTO
3a CUeT yCWJICHHS OOMEHHBIX IMpPOIECCOB B TKaHsX. JleCTPYKTHBHOE BIHMSHHE KOMIIOHEHTOB YPHHBI Ha 000JIOUKY
sHll, o0Jerdaromniee BIX0A HAYIUINYCOB, 3aKITI0YAeTCs B YACTHYHOM OMBUICHHUH JTUIHIOB, HAPYIIICHUU CTPYKTYPHI U
ruapoim3e OeNKoB, MamepupyromeMm neiictBuu. Kapbamua um Apyrue OpraHHYECKHe BeIIeCTBA-HEIIEKTPOJIHTHI,
coJieprKallecs B MOYe, SIBIISIFOTCS aHTArOHUCTAMH MOHOB COJIEH M CIIOCOOCTBYIOT HaOyXaHHIO SHIIEBBIX 000JIOUEK.
benku, yacTUYHO THAPOIN30BAHHBIE MOYEBUHOM, TAKXKE MPUCOCAUHSIIOT BOY M HaOyXaroT, YCKOpsisi O0LIHii Tporecc
nectpykuun  obomoukn. OmnpeneneHHyr0 ponb B HaOyXaHWM SIMIEBBIX OOOJIOYEK MOT CHITpaTh MOPSIOK
IMPOHUKHOBCHUA BEIIECCTB BHYTPb O6OJ'IO'-IKI/I. HO-BI/IZ[I/IMOMy, CHaydaJla TMpOUCXOAUT 4YaCcTU4Hasd JCCTPYKIHUA
060.1'10‘11([/1 o HeﬁCTBHeM MOYECBHUHBI, 3aTEM BHYTPb IO I'PaJUCHTY KOHUCHTPALUU MPOHUKAIOT IMOJABUKHBIC HMOHBI
HaTpHs, ¥ JIMIIb 3aT€M — OPraHW4YeCKUE BEIIECTBA, UMEIOIINECs B MoYe (KapOaMul, HeOOJIbIIOE KOJIMUECTBO IPYTHX
NpOXYKTOB 0OOMeHa, crepouzabl). KaTHOHBI Harpusi TPOHMKAIOT B THAPAaTHOM oOomouke u oOnajgaroT
BOJIOYJICP)KUBAIOIIMMH CBOHCTBaMH. MeTa0OINTHl CTEPOUAHBIX T'OPMOHOB TaK)Xe CIIOCOOCTBYIOT HaOyXaHHIO U
JATbHEHIIEMy pa3phIBY SHIIEBBIX 00OJOYEK 3a CUET TOTO, YTO, MPOHWKAS BHYTPHh OOOJIOYKH, OHH 3aJEPIKHABAIOT
KaTHOHBI HATpusi (MHUHEPAIIOKOPTHKOWABI), a 3HAYUT, CIHOCOOCTBYIOT HAKOIUICHHIO JKHUAKOCTH, IIOCKOJBKY
OJTHOBAJICHTHBIC KAaTHOHBI OOJIANAFOT IJIS JKUBBIX TKAHEH THAPATHPYIOIIMMH CBOHCTBaMH. JlecTpykums 000JI0YeK
SIAIIA CIIOCOOCTBYET MPOHMKHOBEHUIO BHYTPb KHCIOPOAa, KOTOPBIA TaKKe OKa3bIBae€T CTUMYJIHUPYIOIIEe BO3IeiicTBHE
Ha pa3BuTUEe Haymiuuyca. IIpy Takoll KOMIUIEKCHON aKTMBAaLMU DPA3BUTHUS 3apOlblllla C JECTPYKUMEH SHLEBBIX
000JI09eK AOCTUTAeTCs SKOHOMHS MMEIOIIUXCSA B SHIE IUIACTHYECKUX W DHEPreTHUECKUX CYOCTaHINHA, COXpaHsA
MUTATEIbHYI0 HEHHOCTh HAYIUIHYCOB.

KoaloueBble ci1oBa: apremusi, siilia, 000JI04Ka, BBIKJIEB HAYILIMYCOB, YpUHA.
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