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The general regularities of zinc and copper nanoaquacitrate influence on the
change of mass and growth rate of young C. carpio L has been established. The
application of specific growth rate indicator in ecotoxicological monitoring of
nanomaterials has been justified. The possibility of nanoaquacitrates usage for
practical purposes has been assessed.
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Nanotechnology is applied in biology, medicine, ecology. More than 2000 kinds
of nanomaterials are industrially produced in the world. Nanoaquacitrates of transition
metals obtained through erosion and explosive nanotechnology has become
widespread in Ukraine. Fish are the most convenient test-object of hydro monitoring.

Fish as higher order consuments and sufficiently long-lived organisms have the
highest capacity for bioaccumulation of xenobiotics that allows registering the effects
and consequences caused by short or long-term chronic exposure to adverse
environmental conditions. Thus, changes in fish is an integral factor of environmental
and biosafety compounds. The aim of research - analysis the effect of different
concentrations of copper and zinc nanoaquacitrates to changes of weight and specific
growth rate in larvae in C. carpio L.

Fortnightly C. carpio were collected for the experiment. The experimental group
of fish kept in an environment formed by adding nanoaquacitrates of copper and zinc
at concentrations that have antibacterial properties, and at the same time did not cause
lethal effects (0.01 to 0.1 mg / dm?), 2 aquariums were used as control - variant without
compounds. Conditions of control organisms did not differ from experimental.

Growth fish at concentrations of 0.01, 0.05 and 0.1 mg/dm® copper
nanoaquacitrates was almost the same that the body weight of fish in the control
aquarium.

Significant changes in the dynamics of growth were recorded only in the variant

at concentration nanoaquacitrates copper of 0.1 mg/dm?3 during the fourth week of the



experiment, although by the end of the experiment uniform trend of fish weight was
remains.

Similar values were recorded for the actions of zinc nanoaquacitrates. In all
experimental variants fish weight gradually decreased relative to controls after the third
week. At the same time, tendency to body weight grow were marked in each variant.

Therefore, determine the toxicity nanoaquacitrtates to the changes of fish weight
body is impossible because growth dynamics were observed throughout the experiment

Unlike graphics of weight change at the impact of copper nanoaquacitrates,
specific growth rate is characterized a significant amplitude fluctuations.

During the first two weeks of the experiment the specific growth rate increases
rapidly in control variants and in aquariums with concentrations of 0.01 and 0.05 mg /
dm? copper nanoaquacitrtates, during the third week specific growth fell and again
increased during the last week.

The value of specific growth rate in the presence of 0.01 mg /dm? zinc
concentrations and in the control variant are oscillatory, similar to the graphs obtained
by the action copper nanoaquacitrates.

Meanwhile, there was a sharp deviation of values in aguariums with 0.05 mg
/dm® and 0.1 mg / dm 3 of zinc nanoaquacitrates compared with a control variant.
Permanent reduction of specific growth rate was points to presence of additional
limiting factors besides deficits of food. Thus, the results testified to toxic effects of of
0.05 and 0.1 mg / dm?® zinc nanoaquacitrates to young C. carpio L.

Conclusions. It was determined that the concentration of 0.01 mg / dm? copper
and zinc nanoaquacitrtes did not have the toxic effect to C. carpio.

It was established that the change of body weight may not fully reflect all impact
to the nanoaquacitrtes of transition metals in organisms fish

It was proven the value of the specific growth rate appropriate to use in

ecotoxicological monitoring of nanomaterials.



Cnucok nitepatypm

1. BuoaHepretuka u poct pbib / [noa pea. Y. Xoapa ]. — M.: Jlerkas u nuu.
npom-ctb, 1983. — 408 c.
2. BonowwHa H. O. lNopiBHAHHA OBOLMAHOT €dEeKTUBHOCTI HaHOYaCTOK

Aesiknx meTtaniB sik aesiHBakuiHmx 3acobis / H.O.BonowwHa // BicHuk 3oonorii. —
2010. — T.44,Ne 3. - C.271 - 274

3. MaHpstopa  B.I1.  TNpogykTuBHicTb  Giocuctem 3@ TOKCMYHOIO
3abpyaHeHHs cepenosuLla Baxxkummn metanamum / B.I. Mangatopa — K.: BT “O6pil”,
2002. — 248 c.

4, AyaHik C. B. BogHa TOKCUKONOrisi: OCHOBHI TEOPETUYHI MOMOXEHHS Ta
IXHE NpakTuyHee 3acTtocyBaHHs: MoHorpadis / C.B. AyaHik, M.FO. €sTyweHko — K.:
Bua-Bo gitocouionoriyHoro ueHtpy, 2013 — 295 c.

5. 3naubkuin . A. OcobnusocTi BnnmBy ioHiB Cu?*, Ph?*, Ni?*, Cd?** Ha
NPOAYKUiNHI NOKa3HMKN OKpeMuXx rigpobioHTiB Ta iX nonynsauin : astoped. anc Ha
3000yTTa Hayk.cTyneHs kang. 6ion. Hayk : cneu. 03.00.16 “Ekonoria” / I. A.
3naubkun . — K., 2012 . — 20 c.

6. NykbsiHeHKko B.U. Obwas nxtmotokcukonorus / JflykesiHeHko B.A. — M.:
Jlerkast n nuw. npom-cTb, 1983. — 320 c.

7. Myp Ox. B. Tsxkensle meTannbsl B npupogHbix Bogax / [x. B. Myp, C.
Pamamyptn. — M.: Mup, 1987. — 288 c.

8. HaHomaTtepianu B 6ionorii. OcHoBu HaHoBeTepuHapii / [B. b.

Bopuceswny, B. I'. KannyHeHko, M.B KociHoB Ta iH.]. — K.: B[l “ABiueHa”, 2010. — 416
C.

9. HukaHopoB A. M. CnpaBoyHuk no rugpoxumum / A. M. Hukanopos — J1.:
MmopomeTteomnsaat, 1989. — 390 c.
10. OueHka BnUSAHMA nNpenapaTtoB Ha OCHOBE HaHOAKBaLMTPATOB

METansioB Ha BbKMBaAeMOCTb NMNYMHOK pblb / O.A. KpaBueHko, B.U. MakcuH, H.W.
BoBk, T.b. ApeTuHckas // BecHik 'poaseHckara Ao3spx. yH-Ta ima Ak Kynanesl.
Cepis 5: JkaHomika, Coupblsinoria, bisnoria. — 2013. — Ne 3(161). — C.115 - 119.

11. Mat. Ykpainn Ha kopucHy mogernb Ne 29856, MIMK (2006): BO1J 13/00,
B82B 3/00. Cnocib oTpMmaHHs akBaxenaTtiB HaHomeTaniB «EposinHo-BnbyxoBa
HaHOTEXHOMoria OTpUMaHHA akBaxenaTiB HaHomeTtaniB» / KociHoB M.B.,
KannyHeHko B.I".; 3aaB8.25.10.2007; ony6n. 25.01.2008, Eron. Ne 2/2008.

12. Biotic ligand model of the acute toxicity of metals. Application to acute
copper toxicity in freshwater fish and Daphnia / Santore R. C., Di Toro D. M., Paquin
P. R. [and other] // Environmental Toxicology and Chemistry. — 2001. — Vol.20,
Nel10. —pp. 2397-2402.

13. Coleman J. Zinc proteins: enzymes, storage proteins, transcription
factors, and replication proteins / Coleman J. // Annual Review of Biochemistry. —
1992. — Ne 61. — pp. 897—946.



http://www.ncbi.nlm.nih.gov/pubmed?term=Di%20Toro%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=11596775
http://www.ncbi.nlm.nih.gov/pubmed?term=Paquin%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=11596775
http://www.ncbi.nlm.nih.gov/pubmed?term=Paquin%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=11596775

