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ABSTRACT. While monitoring waters of Alazani river, Eastern Georgia, it was found that some
pesticide products used in the fields to protect agricultural crops and grapes from pests get into water.
We studied the effect of the combined pesticide lambda-cyhalothrin on quantitative distribution of lipids
in tissues, gills and liver of fish. The study was conducted on fish mursa (Barbus mursa) inhabiting
Alazani river, which is characterized by slow zonal movement and is easy to fish. Biochemical processes
occurring in fish due to water contamination with mineral fertilizers and pesticides were investigated.
Some uncharacteristic processes in fish organism and changes in lipid concentration caused by pesticide
effect were revealed. The level of changes in lipid components and fatty acids in the fish organs are
determined. © 2013 Bull. Georg. Natl. Acad. Sci.
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Pesticides as complex organic compounds are the
source of pollution  of water objects. Most pesti-
cides are high-toxic compounds for the ecological
system. Concentration of mercury-containing and
chlorinated pesticides in hydrobionts may be 10,000
times more than in the water as a result of cumulation
processes and transfer with food chains [1,2]. As a
result of environmental pollution a large amount of
pesticides and other organic compounds used as fer-
tilizers get into water consumed by man [3,4].

In Kakheti region, Eastern Georgia, waters of the
Alazani river are used for irrigation of the fields and
vineyards and water is contaminated with mineral

fertilizers and pesticides. Combined pesticide lambda-
cyhalothrin, which represents pyretroid insecticide
containing icon, karate, commandor, samurai, is used
more often than others; that is why we decided to
study quantitative distribution of these pesticides
on hydrobionts and structural lipid modifications of
tissues of fish mursa (Barbus mursa). The Alazani
river is differently contaminated and therefore the
investigations were carried out in different parts of
the riverbed.

Materials and Methods. Lambda-cyhalothrin is a
neural-paralytic toxin for digestive system. The ef-
fect of this toxin was studied on fishes, which are
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one of the important links of a food chain of
hydrobionts. Mursa of Alazani is characterized by
slow zonal movement and is easy to fish. Samples of
fishes were chosen every day in the upper  and mid-
dle reaches of the Alazani river (control and experi-
mental samples). Experiments were carried out in sum-
mer by the method of liquid chromatography using
the Waters HPLC System (Milford, MA, USA). The
data were divided on the analytic axis of the Waters
Nova-Park C-18 (100 mm, 83.2 mm, 5 mkm in granules)
by fluorescent detector (270 nm excitation, 350 nm
emission).

Results and discussion. Lambda-cyhalothrin is
adsorptive poison. It damages not single organs but
the whole organism [1,2,5]. Therefore we have stud-
ied the process of intoxication with lambda-cyha-
lothrin in gills and liver, which is the most loaded
organ with structural lipid components. These com-
ponents: phosphatidylcholine, lysophosphatidyl-
choline, stearins, sphingomyelin, phosphatidyl-
ethanolamines, glycerides in the gills, and fatty ac-
ids, glycerides, stearins, sphingomyelin ,
phosphatidylcholine in the liver reveal different   sen-
sitiveness in the intoxication process. One can see
that lipid components are characteristic of all organs,

but in spite of this, certain regularity for lambda-
cyhalothrin is seen: amount of fatty acids, stearins,
phospfatidylethanolamine and phospatidylcholine
increases in both gills and liver (Table 1).

Based on the data obtained we can conclude that
at intoxication with lambda-cyhalothrin the process
of lipid modification is not limited to a target of one
organ only, but it represents  an adaptation reaction
of the organism. Taking into consideration that satu-
rated and unsaturated fatty acids participate in the
processes of free radicals oxidation we decided to
study relative changes in saturated and unsaturated
fatty acids during intoxication of fishes with phenol.
As seen from Table 2 the amount of unsaturated fatty
acids increases and that of saturated fatty acids de-
creases. As is known, unsaturated fatty acids are
unstable structurally and are easily exposed to free
radical oxidation, as a result of which lipid peroxides
are produced. Their amount increases 1.8-times in
the gills and 2-times in the liver. Such increase causes
periodical convulsions and partial loss of orientation
reflexes, etc. Thus, we can state that during the in-
toxication by lambda-cyhalothrin initiators of phos-
pholipid peroxidation become more active. It is quite
possible for superoxide forms of oxygen to be initia-
tors of cytomembrane lipid peroxidation.

Based on the actual material, one can conclude
that intoxication of the fish tissues with lambda-
cyhalothrin processes appear which stimulate oxi-
dation of free radicals of structural lipids. Then
peroxides of the initiators of free radicals are formed
(e.g. glutathione reductase-glutathione peroxidase),
which stimulate lipid peroxidation. Activation of free
radical oxidation takes place and as a result of de-
crease of the regulation system activity the

Fatty acids 
 

Amount in mg/100g 
Control Experim. 

Lauric acid  3.4  5.4 
Myristic acid  4.4  6.3 
Palmitic acid  6.4  8.1 
Stearic acid  3.1  4.5 
Oleic acid 18.2 21.2 
Linoleic acid 42.6 51.4 
Arachic acid  2.5 3.1 
 

Table 2. Changes of fatty acids in the fish liver

Table 1. Quantitative change of lipid components in the gills and liver (M±m, n=10 mg per 1g tissue)

Organs 
of 

fishes 

Phosphatidyl- 
choline 

Lysophosphatidyl- 
choline 

Stearins Phosphatidyl- 
ethanolamine 

Glycerides 

Contr. exp. Contr. exp. Contr. exp. Contr. exp.  exp. 

Gills 20±0.001 
 

23±0.001 
p<0.001 

15±0.003 18±0.001 
p<0.001 

20±0.001 25±0.001 
p<0.001 

22±0.001 27±0.003 
p<0.001 

16±0.001 20±0.002 
p<0.001 

Liver 26±0.001 
 

30±0.001 
p<0.001 

20±0.002 25±0.002 
p<0.001 

27±0.001 35±0.004 
p<0.001 

25±0.003 37.5±0.001 
p<0.001 

23±0.001 33±0.002 
p<0.001 
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lipoperoxidants are formed; they are uncharacteris-
tic of normal vital functions, negatively affect

Fig.1. Quantitative change of lipid components in the gills
and liver (M±m, n=10 mg per 1g tissue).
1. Phosphatidylcholine; 2. Lysophosphatidylcholine;
3. Stearins;  4. Phosphatidylethanolamine;
5. Glycerides.

Fig.2. Quantitative change of saturated and unsaturated
fatty acids in liver (contr. and experim.) (M±m, n=10
mg per 1g tissue).
1. Lauric acid;  2. Myristic acid; 3. Palmitic acid;
4. Stearic acid; 5. Oleic acid; 6. Linolenic acid;
7. Arachic acid.

bioqimia

kombinirebuli pesticidis lambda-cihalotrinis
gavlena hidrobiontebze

m. nikolaiSvili, g. jiqia, T. mWedluri, T. museliani,
e. petriaSvili, s. zenaiSvili

i.beritaSvilis eqsperimentuli biosamedicino centri, Tbilisi

(warmodgenilia akademiis wevris n. aleqsiZis mier)

pesticidebis gamoyeneba erT-erTi mniSvnelovani saqmianobaa mosavlis dasacavad. magram
miuxedavad amisa, maT SeuZliaT gamoiwvion mniSvnelovani uaryofiTi Sedegebi. aqedan
gamomdinare, gadavwyviteT Segveswavla kombinirebuli pesticidis lambda-cihalotrinis
moqmedeba (igi warmoadgens piretroidul insekticids, romlis SemadgenlobaSi Sedis:
ikoni, karate, komandori, samurai). lipidebis ganawilebaze hidrobiontebSi, kerZod,
alaznis Tevzis qsovilSi, layuCebsa da RviZlSi.

warmodgenili faqtobrivi masalidan SeiZleba davaskvnaT, rom murwas lambda-
cihalotriniT intoqsikaciisas mis qsovilebSi viTardeba iseTi procesebi, romlebic

hydrobiont metabolic processes and cause cell lysis
of fish.
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astimulireben struqturul lipidTa Tavisufal radikalTa Jangvas, rasac mosdevs
Tavisufali radikalebis iniciatorebis hidroJangebis warmoqmna (mag. glutaTionre-
duqtaza-glutaTionperoqsidaza). romlebic xels uwyoben lipidebis peroqsidul daJang-
vas. xdeba Tavisufal radikalTa JangviTi aqtivacia da maregulirebel sistemaTa aqtivobis
Semcirebis Sedegad, warmoiqmneba normaluri cxovelmoqmedebisaTvis aradamaxasiaTebeli
lipoperoqsidantebi, romlebic uaryofiTad moqmedeben hidrobiontebis metabolur
procesebze, iwveven ujredis liziss da sabolood iwveven Tevzis daRupvas.

REFERENCES

1. T.V. Yuneva, A.M. Shchepkina (2005), Nauchnye zapisi Ternopol’skogo Nats. Pedag.Universiteta. Ser. Biolog.,
27, 4: 277-280 (in Russian).

2. G.E. Shulman, Yu.N. Tokarev (2006), Morskoi ekologicheskii zhurnal, 5, 1: 35-56 (in Rusian).
3. V.N. Nikolsky, G.E. Shulman (2005), In:  V. Velikova, N. Chipev (Eds.). Large-scale disturbances (regime shift)

and recovery in aquatic ecosystems: challenges of management towards sustainability. Unesco-Roste BAS
Workshop on Regime Shifts (14-16 June, Varna): 159-168.

4. G.A. Finenko, B.E. Anninsky, Z.A. Romanova, et al. (2001), Hydrobiologia, 451, 1-3: 177–186.
5. G.A. Finenko, Z.A. Romanova, G.I. Abolmasova, et al. (2003), Journal of Plankton Research, 25, 5: 539-549.
6. G.E. Shulman (1974), Life Cycles of Fish. Physiology and biochemistry, N.Y., 258 p.
7. G.E. Shulman (2002),  Morskoi ekologicheskii zhurnal, 1, 1:  67-77.

Received  December, 2012




