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Pedepar:

1. Inceprariiine gOCTiIKEHHS JO3BOJINIO BCTAHOBUTH OCOOIMBOCTI BYyTJIEBOAHOIO 0OMiHY KOPOIIa Pi3HOTrO BiKY,
IIOB’sI3aHi i3 BMiCTOM IJ1I0KO3H i IJIiKOTreHy B MeyviHIli, B KpOBi Ta B 6isnx M’s3ax pub, BilMiHHOCTI B aMiHOKICJIOTHOMY
CKJIaJli MeYiHKY, aKTUBHOCTi OKpeMux ¢pepMeHTIB. Bys10 oKasaso 3a1e>KHiCTh BEJIMYMH 010XiMIYHUX IOKA3HUKIB i
IIpOLeCiB eHepreTUYHOro 3a6€e3Me4YeHHs OpraHi3My Kopora Bifi BUAy TKaHUHU, MOJIeJIbHUX YMOB YTPUMAaHHS, BiKy
pubu, IpUPOY Ta MeXaHi3My [ii repoinuzi. BussieHo, o BMICT I71ikoreHy B IediHLi Ta 611X M'13aX IbOTOJIITOK
KOpOIIa BUIWIA, HDK y MaJIBKIB Ta IBOPIYOK, a 32 PiBHEM TJIIOKO3U Pi3HULi HE BCTAHOBJIEHO. [l0Ka3aHo, 0 3a BIVIUBY
2,4-1nx10p(PEeHOKCUOLTOBOI KUCJIOTA GYTUIJIOBOTO €CTEPY, OAI6HO N0 Hii METPUOY3MHY, HOPMAJIbHUIN PiBEHDb
IJII0KO3M NeYiHKU JBOPiYOK KOpOIa MiATPMMYBABCS 32 PaXyHOK 301/IbII€HHS aKTUBHOCTI LIUTOIIIA3MATUYHO]

cMI0K030-6-ocdarasu (B 3,8 pasa). BusiBieHo, mo mexaHisM Aii riaidocarty nposiBisiBCs B 3HWDKEHHI aKTUBHOCTI



LIMTOIIA3MAaTUYHO] IMII0K030-6-(ocdaTasuy, B 3pOCTaHHI HUTOIIA3MATUYHOI ITII0K030-6-ocdaTaerisporeHasu y
IeyYiHIi [POTOJITOK i JBOPiYOK. EHepreTuyHi BUTPATU LIbOTOJIITOK KOPOTIa 32 BIIUBY IlidocaTy 3abesneydyBanncs 3a
PaxyHOK KaTaboJ1i3My BYIJI€BOZiB: MIIJIO MifABUILEHHS aKTUBHOCTI LIUTOIIa3MaTUYHOI JIAKTaTIeriporeHasu,
MITOXOH/IpiaJIbHOI i30UUTPATAEriIPOreHasu Ta 3HUKEHHS BMICTY TJIIOKO3Y NE€YiHKU. ['0JI0BHUMY €HEPreTUYHUMU
cyOcTpaTamy B IaHUX YMOBAX y JBOPIiYOK MOXKHA BBXKUTUA META00IIiTH OOMiHYy IIPOTEIHIB, 110 MigTBEPIKYETbCS
BHCOKUM piBHEM IIpOLieCiB TpaHCAaMiHyBaHHS, 3MiHaMu (QpakKLifiHOrO CKJany NpoTeiHiB KPOBi Ta Ne4iHKH,
30i7IbIIEHHSIM aKTUBHOCTI MiTOXOHAPianbHOI i3ouuTpaTAerifporeHasy Ha GOHi CTalol UTOMIa3MaTUYHOI
nakrargerigporenasu. [Ipo6iotnynuil npenapat bI1C-44 3arajioM NO3UTHUBHO BIUIMHYB Ha BMICT 01JIKOBUX (PpaKLiilt
y CUpOBaTLi KPOBi Ta IIeYiHIi LIbOTOJIITOK KOpOTIa, HAbJM3UBILY iX BEJIMUUHU [0 KOHTPOJIbHUX IIapaMeTpiB

IIOPiBHSIHO 3 Jii€lo Iaidocary.

2. The dissertation research has revealed the peculiarities of the carbohydrate metabolism of different age carps
(Cyprinus carpio) related to the content of glucose and glycogen of the liver, blood and white muscles of fish, and
also the differences of the amino acid composition of the liver, and activities of individual enzymes. The
dependence of the dimension of biochemical indicators and processes of energy supply of the carp organism on
the type of tissue, model conditions, age of fish, nature and mechanism herbicides action has been demonstrated.
In normal conditions, the greatest changes of carbohydrate metabolism among the tissues of different age carp
appeared in liver of this year carps (388.13-394.72 mmol /kg glycogen content of the liver in 1t and 7th day of the
exposure). These data attest the carbohydrates as the appropriate energy source for the exploitative adaptation.
The exposures to selected herbicides provoked the changes in carbohydrate metabolism in the piscine tissues: the
decrease of glucose content under the influencing of glyphosate in tissues of fry on 15.11 mmol /kg (by 20.1 %) in a
liver and on 0.95 mmol /kg (by 36.7 %) in white muscles on 14th day in comparison with 7"~ th day of the exposure.
The direction of the changes under 2,4-Dichlorophenoxyacetic acid butyl ester action was similar to that caused
by the metribuzin but control parameters did not change through the use of all available energy substrates of two
year old C. carpio. The exposure to metribuzin caused quite significant changes of the amino acid composition in
the liver of two years old carps. The changes of carbohydrate metabolism in tissues under metribuzin influence on
this year carps on 7th day of the exposure only started, but at the 14th day they gained a substantial degree. The
energy costs for maintaining the survival of this year carps and the detoxification of glyphosate were mainly
ensured by carbohydrate catabolism, as it is evident from the increase of the cytoplasmic lactatedehydrogenase
and mitochondrial isocitratdehydrogenase activities, and a decrease of the level of glucose in the liver. The protein
metabolites can be considered the main energy substrates in these conditions for two year old C. carpio, that is
confirmed by the high level of transamination processes, the activity of aminotransferases, changes of the
fractional composition of blood and liver proteins, and the increase in activity of isocitratdehydrogenase against
the background of constant lactatedehydrogenase activity. The glyphosate action caused the opposite effect
compare to metribuzin and manifested itself in the decrease the activity of glucose-6-phosphatase and in the
growth of glucose-6-phosphate dehydrogenase of the liver of both age groups of carp. Obtained results
highlighted that the action of glyphosate caused negative changes in to the protein metabolism of carp:
maintenance of o-globulins grows in blood and in the liver. In addition, in blood the maintenance of albumins and o-
globulins goes down considerably, and in a liver - 02-globulins. Changes at glucose content in two year old carps
tissues at 4 maximum allowed concentration of metribuzin were similar to effect of 2 maximum allowed
concentration, whereas glyphosate in high concentrations allowed to develop the adaptation (16.3 % increase of
glucose level in liver at 4 maximum allowed concentration of glyphosate but 13.7 % decrease at 4 maximum allowed
concentration of metribuzin in comparison with control). Influence of glyphosate in a concentration off 4
maximum allowed concentration led to increase of protein level in liver. Values of alanine aminotransferase and
aspartate aminotransferase activity, and also aspartate aminotransferase / alanine aminotransferase ratio, can be
used in biotesting as indicators of fishes defeat by herbicides. Particularly, under effect of glyphosate, aspartate
aminotransferase / alanine aminotransferase ratio in blood of this year carps decreased by 6.9 times, in blood of
two year old carps - by 2.6 times, attesting the toxic impact on the fish organism. Probiotic preparation BPS-44
had positive effect on the levels of protein fractions in blood serum and liver of this year carps approximating them



to control parameters (except n2-globulins in blood and ol-and o02-globulins in the liver) confirming the suitability of
its application to offset the glyphosate impact on fish.
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