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INTERRELATIONS OF ESTRON WITH HYPOPHYSIS’ PEPTIDES REGULATION OF BILE
FORMATION IN THE RATS OF DIFFERENT SEX

Influence of the intraportal injected estron onhbthe processes of bile acids conjugation, and
hydroxylation of the bile acids and the level of thypophysis hormones in the blood of different sex
rats has been studied. It was shown, that the @saingefficiency of the liver enzymes functionation
coincide with the such of the prolactin level iodxdi.
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INFLUENCE OF HEAVY METALS IONS ON THE CONTENT OF
PROTEINS AND NUCLEIC ACIDS IN THE ORGANISM OF
FRESHWATER FISH

From the launched research we obtained the aggregaa that confirm and broaden our concept of
the important role of protein and nucleic metabuolia the processes of detoxication of heavy metals
ions, formation of resistance to them and alsonaliaaking an integrated estimation of biochemical
reaction of carp organism to chronic intoxication.
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Contamination of water reservoirs by heavy metlsnie of the limiting factors of aquatic ecosystems
functioning and their biological productivity. Bgirpart of many organic substances, or engaging
them in the interaction, they influence many bioulel processes in aquatic organisms. The ions of
metals can form strong connections in the tissuesgawith various biologically active centres,
including the sulphur-containing ligands that magy dnclosed in proteins and amino acids. Their
activity is related to the enzymes that containatieins in their composition or are actuated byrthe
[6, 10].

One of the basic principles of biochemical adaptatof an organism is to maintain the
structural and functional integrity of macromolezsul Much of this is applied to proteins and nucleic
acids — biopolymers that perform an extremely ingodr role in the adaptation of aquatic lives to
environmental conditions [10].

Materials and methods
The object of the given research was cafyprinus carpioL. For the experiment the 2 year old fish
with the mass of 250-300 grams were rummaged flmatural stews of Ternopil region (Zalistsi
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fish-breeding complex). The experiments were cdroaet in 200 litre aquariums filled with the
precipitated water from the local water supply sgstunder constant gas and temperature operating
conditions. During the process the fish were ndt fEhe effect of Mg, Zn, Cu and Pb ions in two
concentrations that complied with 2 and 5 maximuennpssible concentrations (MPC) [1]. The
period of acclimation was 14 days.

The total content of protein in tissues was deteedhi by a biuretic method with some
modifications [3], while in nucleic acids fractiordy Lowry and co-authors [11]. Nucleic acids were
fixed spectrophotometrically by Tsanev R.H. and kéarG.G. [8] in accordance with the authors’
recommendations [2]. For the protein fractionsish folood serum the diagnostic set “Cormay gel
protein 100” (Austria) was used. To determine tigaificant difference the obtained data underwent
certain statistic processing.

Research results and their discussion

In our studies, under the influence of higher com@gions of ions of metals significant deviations
from the control indices of content as for aggregpttoteins and proteins combined with nucleic
acids. Some increase in the total number of prsteirthe liver may indicate about an active part of
this organ in the synthesis of adaptive proteins.

The slightest deviation from the control indexeshef total protein content (table 1) was found
in the muscles of carp, suggesting that along withincreased activity of lysosomal proteases and
the rising content of free amino acids, the aggesgmotein content remains constant. The latter
speaks rather about the deep restructuring of iprotetabolism in the body of fish influenced by
heavy metals than of their not being used in enprggesses by amino acids oxidation.

Table 1
Effect of heavy metals on the content of total @ioin carp tissues mg%, Mm, n=5
Group ‘ Manganese | Zinc | Copper | Lead
Liver
Control 9,84+0,72 9,4@0,42 10,8&0,52 11,220,40
2 MPC 10,350,73 9,6#0,62 9,940,45 11,4%0,33
5 MPC 10,36:0,93 9,030,27 12,8%1,26 12,1#0,69
Muscles
Control 12,58:0,83 12,730,38 15,5@0,32 15,080,24
2 MPC 13,55:1,49 13,7@0,58 13,8%0,27* 14,840,79
5 MPC 13,22:0,39 13,5%0,54 14,120,34* 14,920,27
Blood
Control 13,030,59 11,230,54 13,861,29 12,260,78
2 MPC 14,58:0,26* 13,940,63* 15,5&0,47 12,940,64
5 MPC 13,631,05 11,020,86 17,8%0,73* 12,220,81

The change of the content of proteins in the stingcof nucleoprotein complexes is probably
related to the functional characteristics of them@plexes. It is a well known fact that some preei
can act as the repressors of genome. Thereforie niln@ber in the tissue may be an indicator of the
size of the protein blockade of nucleic acids moles. In our studies we could not find any
statistically significant deviations from the casitindices of protein content in the fractions difR
and DNA (tables 2, 3). It is possible that undessth experimental conditions the body of fish does
not undergo any significant functional changeshat genetic level and its adaptation passes on the
level of phenotype through modification of the quitaive and qualitative compaosition of molecules.
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Table 2
Effect of heavy metals on the content of RNA inpcassues mg% P, Mm,n=5
Group Manganese Zinc | Copper | Lead
Liver
Control 64,23:1,56 47,334,18 43,762,99 45,721,69
2 MPC 69,841 ,56* 50,494,05 40,6%1,09 53,0% 4,80
5 MPC 67,04:3,72 59,9%2,99* 52,4%1,86* 73,4%6,19%
Muscles
Control 14,44+0,48 13,6%1,68 6,730,52 13,040,36
2 MPC 13,88:0,81 15,0%1,12 5,7€0,14 12,480,81
5 MPC 14,55:1,05 12,340,57 6,1#0,46 15,0&0,52*
Blood
Control 27,4%2,20 17,182,09 23,281,69 26,6%0,99
2 MPC 28,40:2,01 18,5%1,56 28,821,30* 21,321,90*
5 MPC 23,4%2,88 12,2#1,20 28,6%1,05% 22,160,69*

Changing of the chemical structure of water envitent inevitably leads to the changes in
protein composition of fish blood. The obtained adaroves the alteration of the total protein
concentration and the ratio of protein fractionsthe serum of carp, its body exposed to higher
concentrations of heavy metal ions. Thus, the fatatiein content in the blood serum of fish incezas
when affected by manganese, zinc, lead, and edlgecapper. Deviations of this index from the
control indices increase along with the rise ofahebncentration in water.

Table 3
Effect of heavy metals on the content of DNA inpcissues mg% P, Mm, n=5
Group Manganese Zinc | Copper | Lead
Liver
Control 23,203,14 21,081,29 15,081,73 20,5&0,96
2 MPC 26,40:2,31 22,081,67 13,2@1,02 23,0&1,73
5 MPC 22,801,03 21,681,17 22,481,17* 29,5@1,26*
Muscles
Control 9,25:0,75 8,0@0,32 3,4@0,51 6,4@0,24
2 MPC 6,60t0,87* 7,8@0,20 3,080,32 6,0&0,00*
5 MPC 6,00t0,45* 8,420,40 2,6@0,24 7,4@0,24*
Blood
Control. 51,60:3,06 51,263,38 36,0&4,97 31,6&0,98
2 MPC 52,0Gt3,74 56,0&1,41 37,084,36 32,0&2,53
5 MPC 56,6 43,71 45,2@5,98 44,082,28 42,5@1,71*

An increase of the total protein content in theuserof carp due to heavy metals, in our
opinion, should be considered as a result primarilghe synthesis of the acute phase of proteins,
growth of the level of blood haemolyse in the expental fish, augmentation of the number of
transporting proteins which bind and transfer tbesi of metals, and also of blood coagulation.
Besides, the higher content of proteins in the dhlserum of experimental fish may be caused by the
enhanced dissolution of proteins in tissues, riggulfirom the risen activity of proteolytic enzymes
under intoxication.

An important diagnostic value has the determinatibtine fractional composition of carp blood
serum exposed to the influence of heavy metalss,Timder both of the studied metals concentrations
the content of albumin in blood serum of fish irages (figure 1). The only exception is lead at 2
MPC of metal in water. This protein plays an impattrole in maintaining the osmotic pressure in
the blood and transport of a number of substarioefyding amino acids and inorganic ions [9].
Therefore, the increase of quantity of albumin, ckhidue to intoxication leads to the active
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proteolysis of tissue proteins and the transpofted amino acids become clear. The largest growth
of albumin concentration in the serum of fish isetved under the influence of copper ions. This
phenomenon is consistent with the data that alburamies the fast-exchange fractions of copper,
while the slow-exchange fractions of this metal &essported byi,—globulins [9]. The ability of
albumin to bind calcium ions and magnesium is alsth known [4]. It is possible that according to
the similar principle this protein binds other des ions, thereby reducing their toxicity to thedly.

On the other hand, the ions of the investigatedalmemay exhibit a stimulating effect on the
biosynthesis of albumin.

Because of intoxication the carp blood serum glmisuindergo certain changes. These proteins
are involved in the transportation of lipids, hormes, vitamins, metal ions, form important complexes
of blood coagulation, whilg-globulins fraction contains antibodies of the inmausystem. It is
logical to assume that the change of globulindendontent of blood serum leads to the violation of
performance of the described functions by them.

Higher concentrations of ions of the investigateztats in particular, caused a slight increase in
the content ofy;-globulin at 2 MPC of metals in water, while thgfraction responded in the same
way to 5 MPC of the investigated metals. Zinc wassidered to be an exception, for the action of
which the reduction of the content of fractioms- anda,—globulins was observed in both cases.
Taking into account that zinc inhibits the activiy certain proteases, the decreaseyajlobulins
containing antitrypsin and antichimotrypsin miglat & response of the carp serum protein system to
the increased level of zinc in water. One shousw @dmit the growth of the contentafglobulins
for the effect of copper ions at the concentrabb® MPC, which is consistent with the data [4]ttha
exactly this fraction contains ceruleoplasmin —aante phase protein which actively transports the
ions of copper.
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Figure. 1. Relative content of carp blood serumens in control groups and under
intoxication (% of total proteins)

Somewhat different dynamics was detected as fof-gjebulins of carp blood serum under the
influence of ions of the investigated metals. Ad tbvel of 2 MPC of metals in water we have noticed
the growth in the total proteins of this fractionder the effect of ions of manganese, zinc and lead
and only copper ions were reducing that index. AMBC of metals in water all of the investigated
chemical elements caused the reductioB-gfobulins content in the blood serum of fish. Thies
more significant deviations from the control graugere observed due to the influence of copper ions
and lead.

One of the main functions @fglobulins is the transportation of iron ions [4]hieh is part of
haemoglobin structure, and thus participates inptioeesses of oxidation. Decreasing of the amount
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of this metal in the blood leads to a decreasexmfadion processes in the whole organism, which we
observe in the conditions of intoxication when apnh& ways of energy formation is dominated over
the aerobic.

Because of the action of ions of the investigatedats the content gtglobuling especially at
the concentration of 5 MPC grows in the carp blsedum. With this fraction of proteins that contains
antibodies, the protective properties of the body raainly associated and therefore it is clear that
their number increases under intoxication.

A very important diagnostic value has the detertimmaof fish blood serum lipoproteins
content — complexes of proteins and lipids, whasdes in the process of adaptation of the body of
fish to the environmental conditions aux rathengigant. Our studies revealed andg-lipoprotein
fractions: then-fraction accounted for 72-78% of the proteins, Ardfor only 22-28% (Table 2). The
dynamics of changes in these fractions under tfleeimce of ions of metals investigated was also
different. While the number af-lipoproteins in the blood serum of experimentalh fa&t both studied
concentrations of metals in water was increasing,amount of;-lipoprotein in contrast, declined.
The only exception was the indicator of the impzEfdead ions at 2 MPC of metal in water.

The reduction of the content gflipoproteins which is a low-density lipoprotein fraction, is
probably happening due to the fact that these praf@d complexes are absorbed by tissues and
undergo disintegration in lysosomes [7]. Therefohe, fortified catabolism gf-lipoproteins and the
decrease of their content may be the result ofitbeeased activity of lysosomal enzymes in the
studied tissues of fish under intoxication.

Table 4

Dynamics of the content of lipoproteins in the chigpod serum under the influence of heavy metal
ions, %, M+m,n=5

Group a- lipoproteins f- lipoproteins
2 MPC 5 MPC 2 MPC 5 MPC
Control 72,22:0,74 77,631,3 27,7%#0,74 22,3%#1,3
Manganese 86,18:0,83 89,3%0,7 13,820,66 10,620,7
Zinc 86,18:0,06 89,4815 11,820,07 10,521,15
Copper 85,68:1,02 90,730,7 14,321,02 9,2%#0,7
Lead 68,4%1,27 83,081,88 31,531,27 16,921,88

The growth ofa-lipoproteins may be explained by the fact that finégtion is quite easily
formed from very low density lipoproteins and chyiorons, decay of which is accompanied by the
increase in the number of phospholipids, free dtelel and apolipoproteins [7]. Biosynthesisoef
lipoproteins takes place in the liver and smalegtine and the main function of this fraction is to
maintain the transformation processes of lipidsorgyside with this the level of high-density
lipoproteins ¢-lipoprotein) in blood serum is an integral indicatof lipoproteins exchange and
characterizes the efficiency of the transport systéunctioning and transformation of lipids in the
body as a whole.

Conclusions

So, the study of carp proteins and nucleic acidsesy under intoxication of its body by heavy metal
ions, made it possible to learn the mechanismaioétional homeostasis and adaptive responses of
fish organism, which can serve as a prerequisitédintifying of the integrated indicators that muoi

to the key changes in the aquatic organisms uh@egxtreme conditions.
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B.3. Kypaum, B.B. I pybinxo, B.A. buak, B.O. Xomenuyx

TepHoMiJbCHKMI HaLliOHATBHUI NelaroriyHui yHiBepcureT iM. Bosogumupa ['HaTioka, Ykpaina
BIUIUB IOHIB BAYKKUX METAJIIB HA BMICT BUIKIB TA HYKJIEIHOBUX KMCJIOT B
OPI"AHI3MI ITPICHOBO/IHUX PU1b

B nmocmimkeHHSX OIEpIKaHO CYKYIHICTh MaHWX, SKi MiATBEPIPKYIOTh 1 PO3IIUPIOIOTH YSABY TIPO
BaYXJIMBY POJIb OIIKOBOTO Ta HYKJIETHOBOTO OOMIHIB y IpoIlecax JIETOKCHKAIIl 10HIB BAXKKUX METaJiB,
(opMyBaHHI CTIHKOCTI JO HHX, & TaKOX JalOTh MOXIIUBICTh 3JIMCHUTH KOMIUIEKCHY OIlIHKY
010XIMiYHOI peakiii opraHizMy pud Ha XpOHIYHY IHTOKCHKAIIIO.

Kniouosi crosa: npichooowi pubu, Oinku, HyKIeiHO8I KUCIOMU, 8ANCKI MEManu

B.3. Kypaum, B.B. I pyounxo, B.A. busak, B.A. Xomenuyx

TepHOMONBCKUI HAIIMOHATBHBIN Nefarornyeckuil yausepcureT uM. Bragumupa 'Hatioka, Ykpauna
BJIMSAHUE MOHOB TSKEJIBIX METAJIJIOB HA COAEPKAHUE BEJIKOB U
HYKJIEMHOBBIX KNUCJIOT B OPT'AHWU3ME ITPECHOBOJIHbIX PbIb

B HUCCICAOBAHUAX TIOJYUCHO COBOKYIHOCTb [JAHHBIX, KOTOPLIC TMOATBCPKAAOT W PACHIUPAIOT
npeaACTaBJIICHUEC O BaXKHOH poiin OCIKOBOr0 M HYKJIICUHOBOI'O 0OMEHOB B mnmponeccax ACTOKCUKAIIUU
HOHOB TsKCIIBIX MCTAJIIOB, (bOpMI/IpOBaHI/II/I YCTOP’I‘lPIBOCTH K HHUM, a TaKXC Aar0T BO3MOXHOCTH
OCYHICCTBUTh KOMIUICKCHYIO OIICHKY OHMOXUMUYECKOM peaknun opraHuiMa pI:I6 Ha XPOHUYCCKYIO
HHTOKCHKAIIHIO.

Knrouesvie cnosa. I’lp€CH0600Hbl€ pbl6bl, 6€JZKM, HYKJNEUHOB8blE KUCIOMmbl, MAdNCENIblE MEeMAJLlbl

PexkoMeHaye 10 IpyKy Haniiina 21.09.2012
H.M. JIpo6ux
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