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VETERINARY-SANITARY EXPERTISE
OF THE FISH FROM THE SHAGALALY RIVER

Fish completes the food chain of the water and is used an indicator of the water pollution. This
article presents the results of biochemical, microbiological and parasitological studies of fish caught in
the Shagalaly River. A total of 106 specimens of fish belonging to the Cyprinidae family were examined.
As a result, it was established that there was no ammonia in the muscles of fish meat, the reaction to
hydrogen sulfide was negative, the concentration of hydrogen ions in the studied samples were in the
range of 6.6 — 6.7. The number of mesophilic aerobic and facultative anaerobic microorganisms was
not observed at a cultivation cell of 1 x 10°, which corresponds to the norm. Coliform bacteria was not
found. When determining bacterial contamination for a reductase test, the samples were discolored after
more than 3 hours, which indicates the absence of reductase. Metacercariae of the Opisthorchiidae fam-
ily were found by the microscopy of muscles. The infection of ide by Opisthorchis felineus was 12.1%,
Metorchis bilis — 6.09%, Metorchis xanthosomus — 10.9%, Pseudamphistomum truncatum — 2.4%.
Pseudamphistomum truncatum was found in the muscles of the crucian carp, the infection rate was
29.1%. Molecular genetic analysis was carried out for the species differentiation of Opisthorchis felineus
and Metorchis bilis metacercariae.

Key words: fish, veterinary-sanitary expertise, Shagalaly river, Opisthorchiidae, multiplex PCR.
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LLlararaAbl ©3eHiHeH ayAaHFaH GaAbIKTapAbl
BETepPUHAPAbIK-CAaHUTAPAbIK, 6aKbIAay

BaAblK, Cy KOMMAcCbIHbIH KOPEKTiK Ti30eriH asikTamAbl, COHAbIKTAH Cy OOBLEKTICiHIH AacTaHy
MHAMKATOPbIHA aliHaAaabl. Makarasa LLlaFanasbl e3eHiHeH ayAaHfaH GaAblKTapAblH GUOXUMMSIABIK,
MUKPOBUOAOTUSIABIK, KHE NMapasUTOAOTMSIAbIK, 3epTTey HaTuxKeAepi 6epiareH. Tykbl TYKbIMAACTbIFbIHA
>kaTtaTblH 6apAblFbl 106 6aAbik, 3epTTeAreH. 3eptrey GapbicbiHAa LLIaFrarabl ©3eHiHeH ayAaHFaH 6aAbIk,
eTiHAe aMMmmak bGoAMaraHbl aHbikTaAraH. LLlaranaAbl e3eHiHeH ayAanFaH GaAblk €TiHAE KYKipTcyTek
peakumscbl Tepic HaTMXe KepceTTi. 3epTreAreH 6aAblKTapAblH CyTekTiK KepceTkiwi 6.6 — 6.7
LamacbiHAA 6OAALI. MUKPOOUMOAOTMSIABIK, 3€PTTEY HOTUXKECIHAE HOPMaFa CaNKec, Me30(UAAT a3pO6Thl
>keHe haKyAbTaTMBTi-aHaspPOOTbl MMKPOOPraHM3MAep ecitaici 1x10°epiTiHAiAe GarikaamaraH. 3epTTey
00beKTICiHAE ek MMKpodAopackl TOObIHAAFbI (KoAMdOpM) BakTepusinap barikasmaraH. Peaykras
CblHaMaCbIHa XYPri3iAreH 3epTTeyAepAe, 6aAblk CbIHAMAAApPbl 3 caFaTTaH apTblK, YaKblTTa TYCCI3AEHIEH,
OyA peAykTasaHblH (6erae Mukpodaopa hepmeHTi) KoK, ekeHiH AdAaeaaerai. LLlaraaaabl e3eHiHeH
ayAaHraH GaAblkK eTiH MMKpoCKonneH 3epTTey HaTuxeciHae Opisthorchiidae TykbiMaacbiHa >kaTaTbiH
MeTauepkapuAep TabbiAFaH. 3epTTeAreH $3b OaablfbiHbiH, Opisthorchis felineus ko3abIpfbilbiMeH
MHBasmsAaHybl 12,1%, Metorchis bilis — 6,09%, Metorchis xanthosomus — 10,9%, Pseudamphistomum
truncatum — 2,4%. Lllaranaabl e3eHiHeH ayAaHFaH Metke 6aabifbl Pseudamphistomum truncatum-
MeH mHBasmschl 29,1% 6oaabl. Opisthorchis felineus nen Metorchis bilis MeTauepkapuaepiHiH, Typaik
AndepeHLMaLIMACDI YLLITIH MOAEKYAQABIK-TEHETUKAABIK, TAAAQY >KACaAAbI.

Ty#in ce3aep: 6anbik, BETEPUHAPAbIK-CAHUTAPAbIK, OakbiAay, LLlararaabl e3eHi, Opisthorchiidae,
MyAbTUnAekcTi MTP.
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Veterinary-sanitary expertise of the fish from the Shagalaly river
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*e-mail: vskiyan@gmail.com
BeTepuHapHo-caHMTapHasi 3KCrepTM3a pbiobl
peku LLlararaabl

Pbiba 3aBepluaet TpohmUecKyto Lerb BOAOEMA U SBASIETCS MHAMKATOPOM 3arpsi3HeHUs! BOAHOTO
obbekTa. B AaHHOM cTaTbe NpuBEAEHbl pe3yAbTaTbl GUOXMMMYUECKOro, MWKPOBMOAOrMUECKOro
M NapasMTOAOTMUECKOrO MCCAEAOBaHMs pbiObl, BblAOBA€HHOM B peke Lllaraaaabi. Bcero 6biao
nccaepoBaHo 106 3K3eMNAIPOB pbi6, OTHOCALIMXCS K CEMEICTBY KaproBbiX. B pe3yAbTarte ycTaHOBAEHO,
UTO B MbILWUAX Msica Pbibbl OTCYTCTBYET aMMMaK, peakLms Ha CEPOBOAOPOA OblAa OTPULLATEAbHOW,
KOHLIEHTPALMS BOAOPOAHbIX MOHOB MCCAeAyeMbix 06pasuoB Oblaa B npeaesax 6.6 — 6.7. [Npu
MUKPOOMOAOTMUYECKOM MCCAEAOBAHMM HA POCT KOAMYECTBA ME30(IMAbHbIX A3POO6HbIX M (DAKYAbTATUBHO-
aHa3POO6HbIX MUKPOOPraHM3MOB POCT MUKPOGHbIX KAETOK He HABAIOAAACS B pasBepaeHun 1x10°, yto
cooTBeTCTByeT Hopme. baktepuu rpynnbl KMWEYHOM MAaAOuKM He o6Hapy>keHbl. [1pu onpeaseaeHun
GaKTepMaAbHOM 0OCEMEHEHHOCTM Ha PEeAYKTasHylo npoby oOpasubl o6ecuBeynBaAncb OoAee uem
yepes 3 uaca, UTO roBOPUT 06 OTCYTCTBUM pPeAyKTasbl. [1py MUKPOCKOMMPOBAHUM MbiLLL, HAWAEHbI
meTauepkapum cemeiictea Opisthorchiidae. 3apaxeHHocTb 9351 Bo3byauTeasmm Opisthorchis felineus
coctasmaa — 12,1%, Metorchis bilis — 6,09%, Metorchis xanthosomus — 10,9%, Pseudamphistomum
truncatum — 2,4%. B mbiwax kapacst 6bia o6HapyxeH Pseudamphistomum truncatum, 3apa>keHocTb
coctaBuaa 29,1%. AAst BuAOBON anddepeHumaumn metauepkapmii Opisthorchis felineus u Metorchis
bilis 6bIA NPOBEAEH MOAEKYASIPHO-TEHETUYECKMIA aHAAUS.

KatoueBble cAoBa: pbi6a, BeTepuHapHO-CaHWTapHas 3kcrnepTusa, peka LLlaraaaabi, Opisthorchi-

idae, MyAbTUNAEKCHbIN [TLP.

Introduction

Worldwide consumption of fish has increased
rapidly, especially with the recognition of its nutri-
tional and therapeutic benefits. In addition to being
an important source of protein, fish is enriched with
essential minerals, vitamins and fatty acids. Con-
sumption of fish meat contributes to the prevention
of heart and vascular diseases [1]. The American
Heart Association recommends consuming fish at
least twice a week to achieve your daily intake of
omega-3 [2].

World Health Organization recommends con-
suming at least 16 kg of fish products per person per
year. People in our country consume less than 3 mil-
lion tons of fish per year and prefer river fish, which
often becomes a source of human food poisoning
[3]. Therefore, the places where fish is caught and
traded should be examinated by veterinary-sanitary
expertise and in some cases, laboratory analysis [4].

When carrying out a veterinary and sanitary
examination of fish, organoleptic indicators are
assessed (appearance, condition of mucus, eyes,
scales, fins, color of gills, consistency of muscle tis-
sue, shape of the abdomen, etc.), and, if necessary,
laboratory tests are carried out, which include de-
termination of the concentration of hydrogen ions
(pH), determination of ammonia and hydrogen sul-
fide, reaction to peroxidase and reductase test.
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The ecological state of the aquatic environment
has a significant impact on the quality of the fish
[5]- The main contaminating substances of water
are copper, iron, ammonium and nitrate nitrogen,
sulfate ions, oil products, phenols, hexavalent chro-
mium compounds, manganese, zinc, cadmium, fluo-
rides, boron. Wastewater discharge by enterprises
and utilities, surface runoff of agricultural lands are
the main causes of water pollution [6].

Mathew J. et al. approved that fish is the main
indicator of the aquatic ecosystems around the
world [7].

Dirk Willem Kleingeld et al. proposed to study
three groups of fish as an indicator of water purity:
salmon, carp and other fish species [8].

Manjit S.A. et al. studied aquatic ecosystems
and the influence of calcium hypochlorite (washing
powder) on fish's histopathological changes in gills
and liver. Studies had shown that an increase con-
centration of washing powder leads to the damage
of the liver tissue in different concentrations (2.5,
10, 30 and 50 ppm) within 96 hours [9].

Riad H. Khalil et al. concluded that the increased
levels of ammonia, nitrites and organic matters con-
tribute to the development of branchial mycosis (the
causative agent is Branchiomyces demigrans) in
Nile tilapia and common carp [10].

Piazza C.E. et al. investigated the effect of do-
mestic wastewater on fish of the species Poecilia
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vivipara. During the chemical analysis of fish in
laboratory and in situ experiments, the authors con-
firmed importance of the usage of this fish species as
an indicator for environmental monitoring in coastal
regions [11].

The level of water pollution is estimated by the
value of the complex index of water pollution and is
classified into 7 classes: class 1 — very clean, class
2 — clean, class 3 — moderately polluted, class 4 —
polluted, class 5 — dirty, class 6 — very dirty, 7 class
is extremely dirty. An extremely high level of wa-
ter pollution is recorded at three waters, these are
Maybalyk Lake and the Shagalaly River, Kylshakty
River [12].

The Shagalaly River is located on the territory
of the Akmola and North Kazakhstan regions and
belongs to the 7th class water pollution, where the
concentration of copper and phenol is over 0.1 mg
/1, of oil products is over 5 mg / 1, of easily oxi-
dized organic substances in terms of BOD (0O2)
is over 60 mg / 1, of dissolved oxygen is over 2
mg / 1 [13]. According to the unified water qual-
ity classification system for 2021 (I quarter), the
Shagalaly river is assigned to the 5th class, due to
the excess of the chemical oxygen consumption
standards [14].

The ichtyofauna of the Shagalaly River is rich
and diverse. The river is stocked with whitefish lar-
vae raised in the Zerenda fish hatchery and commer-
cial fish species such as ide, pike, carp, and perch
[15].

Despite the activity of catching and using com-
mercial fish from the Shagalaly River, there is a
minimal number of studies about veterinary exami-
nation of the fish products from the river. The data is
received from the study of fish from the southwest-
ern tributary of the Shagalaly River (Lake Kopa) for
parasites, and as a result monogens, trematodes, ces-
todes, nematodes and crustaceans were found. Ac-
cording to the authors, the extent of infection with
Diplostomum spathaceum on Lake Kopa was 25%,
Tetraonchus monenteron — 34.3%, Triaenophorus
nodulosus — 16.41%, Tylodelphys clavata —31.34%,
Rhapidascaris acus — 10.44%, Ergasilus sieboldi —
2.98% [16]. The presence of parasites in fish is the
main obstacle to the sale of the fish product. For
example, among disqualified fish in Poland, the
highest number was the fish with parasitic invasion
(45.97%) [17].

The aim of this study is the veterinary and sani-
tary examination of the fish from the Shagalaly Riv-
er to the biochemical, microbiological and parasito-
logical indicators.

The most dangerous parasite transmitted to
humans through undercooked dangerous fish are
trematodes of the Opisthorchiidae family [18]. The
larvae of this parasite, metacercariae are located in
the upper layer of muscle tissue (from 2 to 4 mm)
and in the subcutaneous tissue in the back, are less
common in the fins, gills, and intestinal walls [19,
20]. The fish becomes invasive after 6 weeks infec-
tion and capable to infecting the definitive host. The
duration of the period of fish invasion depends on
the fish species and water temperature [21]. Meta-
cercariae are susceptible to drying, high concentra-
tion, high temperatures and can only die at high tem-
peratures. Among all the stages of metamorphosis,
only metacercariae are able to take root and multiply
in mammals [22].

Materials and methods

The object of the study for the experimental
work was fish of the Cyprinidae family (ide and cru-
cian carp) from Shagalaly River.

Biochemical analysis of fish: the determination
of the concentration of hydrogen ions, hydrogen sul-
fide and ammonia was carried out according to the
generally accepted method [23].

Microbiological analysis of fish was carried
out according to GOST 10444.15-94 to determine
the number of mesophilic aerobic and facultative
anaerobic microorganisms (MAFAM). The iden-
tification of coliform bacteria was determined ac-
cording to GOST 31747-2012. In addition, bacte-
rial contamination was checked using the reaction
to the reductase test modified by M. Kondratova
[24].

Parasitological studies of fish muscles for the
presence of the causative agent of opisthorchiasis
were carried out according to the ST RK 2779-2015
standard. Metacercariae were identified using spe-
cialized literature [25].

Molecular studies were carried out by mul-
tiplex PCR test using primers for Opisthorhis fel-
ineus — COInOf-F and COInOf-R, for Metorchis
bilis — COInMb-F and COInMb-R. Amplification
was performed in a final reaction volume of 25 pl
containing 1 x buffer, 2.5 mM MgCI2, 1U Phusion
DNA polymerase and 2 mM dNTP, 100 pmol prim-
er and extracted DNA. PCR was performed under
the following conditions: denaturation at 95°C for 5
minutes, then 35 cycles of 15-second denaturation at
95°C, then primer annealing at 62°C for 25 seconds
and extension at 72°C for 30 seconds, and final elon-
gation for 5 min at 72°C [26].
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Results and Discussion

Biochemical analysis of the fish caught from
the Shagalaly River was carried out according to
the following indicators — determination of the con-
centration of hydrogen ions (pH), hydrogen sulfide
and ammonia (Table 1). A total of 106 fish were ex-
amined, and the 82 specimens were ides and the 24
specimens were crucian carps.

The accumulation of intermediate and final
decay products in fish muscles contributes to the

Table 1 — Biochemical analysis of fish

change of hydrogen ions to the alkaline side. The
concentration of hydrogen ions in the studied sam-
ples was in the range of 6.6 — 6.7, which is in con-
formity with good-quality fish.

When proteins are decomposed under anaerobic
conditions, hydrogen sulfide accumulates. Determi-
nation of hydrogen sulfide was carried out by heating
minced meat. The ides caught from Shagalaly River
had a negative reaction to hydrogen sulfide. In the
studied crucians, the reaction to hydrogen sulfide was
negative, and only 2 fish samples showed traces.

pH Hydrogen sulfide Ammonia
Type of
fish Number of Number of Number of
Rate fish, sch Result Rate fish, sch Result Rate fish, sch Result
Ide +6,6 82 fresh «-» negative greenish yellow, 82 absent
transparent
Crucian +6,7 24 fresh | «-», «» negative, | greenish yellow, 24 absent
carp traces transparent

The appearance of ammonia in fish meat indi-
cates the breakdown of amino acids under the influ-
ence of microflora. Determination of ammonia was
carried out using Nessler’s reagent. In the presence
of ammonia, ammonium salts form mercurammo-
nium iodide with Nessler’s reagent, which turns the
colour of the reaction to yellow-brown. The stud-
ied samples were transparent, light yellow in color,
which indicates the absence of ammonia (Figure 1).

a —ide; b — Crucian carp; ¢ — negative control

Figure 1 — Determination of ammonia
with Nessler’s reagent
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Microbiological analysis of fish was carried out
to determine the number of mesophilic aerobic and
facultative anaerobic microorganisms, and to deter-
mine the coliform bacteria and reductase test modi-
fied by M. Kondratova.

To determine MAFAM, we used a nutrient
medium — meat-peptone agar. As a result the large
growth of microbial cells was observed at a cultiva-
tion cell of 1x102, in further cultivation cell (1x103,
1x10%) samples, the growth of microbial cells was
decreased. At a cultivation cell of 1 x 105, the
growth of microbial cells was not observed, accord-
ing to the required standards. An example of deter-
mining MAFAM in a fish sample (ide) is shown in
the figure (Figure 2).

Coliform bacteria tend to ferment lactose. As
a result of fermented lactose acids appear in fish
product, which change the color of the indicator.
Determination of coliform bacteria in all prepared
samples (ide and crucian carp) was carried out on
a nutrient medium SDS-broth. Fish is considered
safe, if the color of the nutrient medium remains
unchanged when diluted with 10~ (0.001 g) for 48
hours (Figure 3).
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a—1x10%,b— 1x10% ¢ — 1x10% d — 1x10°

Figure 2 — Results of MAFAM study

a —1ide; b — Crucian carp; ¢ — negative control

Figure 3 — Examination of fish
for the presence of enterobacteria

During the examination of the fish from Shaga-
laly River, discoloration and turbidity was not ob-
served. It indicates the absence of lactose-negative
and lactose-positive enterobacteriaceae.

The bacterial contamination was additionally
studied by reductase test modified by M. Kondrato-
va. This method is based on the identification of re-
ductase (a waste product of extraneous microflora)
in fish meat using an indicator. Under the influence
of reductase, the indicator (methylene blue) becomes
discolored. Depending on the amount of microflora,
the fish sample becomes discolored over a period
of time, from 20 minutes to 2.5 hours. When deter-
mining the bacterial contamination of fish meat, the
samples became discolored after more than 3 hours,
which indicates the absence of reductase.
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The compression method was applied for para-
sitological research to determine presence of vari-
ous types of metacercariae. Various types of meta-
cercariae were identified by microscoping of fish
muscles. The identified metacercariae belong to the
Opisthorchiidae family (Opisthorchis felineus or

Metorchis bilis), Metorchis xanthosomus, and Pseu-
damphistomum truncatum.

It is impossible to identify O. felineus from M.
bilis by morphological characteristics, for the reason
that the maximum size of O. felineus coincide with
the minimum size of the M. bilis (Figure 4).

Figure 4 — Metacercariae of Opisthorchiidae family
(1.3, 5.3, 7.0, 7.9 — number of extracted samples)

O. felineus has a round, slightly oval shape, size
varies from 0.18 x 0.21 to 0.33 x 0.42, the excretory
vesicle is filled with black granules, and the shell
is thin, two-layered, and transparent. M. bilis is el-
lipsoidal, the size varies from 0.13 % 0.18 to 0.15 x
0.21, excretory vesicle is filled with black granules,
and thin membranes are transparent, two-layered,
and thinner than O. felineus.
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To the differentiation of the two species of, mo-
lecular analysis was carried out based on multiplex
PCR using mitochondrial cluster primers. Ampli-
fication of the test samples with primers COInOf-
F/R and COInMb-F/R resulted in PCR products of
307 and 252 bp, containing two bands (Figure 5).
Samples 1.3, 6.3, 7.0, 7.9 belong to O. felineus, and
sample 5.3 belongs to M. bilis.
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M- DNA ladder (bp), 1.3,6.3,7.0,7.9,5.3,1.2,1.4,1.6,6.2, 1.3 —
extracted DNA samples isolated from various types of metacercariae

Figure 5 — Electrophoretogram of multiplex PCR for differentiation of O. felineus and M. bilis

The infection of ide by causative agent O. felin-
eus was 12.1%, M. bilis — 6.09%, M. xanthosomus
—10.9%, Pseudamphistomum truncatum — 2.4%. P.
truncatum was found in the muscles of the crucian
carp, the infection rate was 29.1%.

Conclusion

Fish of the carp family (ide and crucian carp)
was used as an indicator of water pollution in the
Shagalaly River in our studies. Ecological condition
of the river did not affect the biochemical param-
eters of the fish. The concentration of hydrogen ions
in the studied samples was in the range of 6.6 — 6.7,
which corresponds to the norms of good-quality
fish. The reaction to hydrogen sulfide and ammonia
was negative.

Growth number of mesophilic aerobic and fac-
ultative anaerobic microorganisms is compliant in
the studied samples. Coliform bacteria and the re-
ductase were absent.

However, metacercariae O. felineus, M. bilis, M.
xanthosomus, and P. truncatum were identified by the
parasitological research of the ide. The total infection

of the ide by the larvae of the Opisthorchiidae family
was 31.7%. P. truncatum was found in the muscles of
the crucian carp, the infection rate was 29.1%. Eco-
logical condition of the Shagalaly River affects the
decrease of the resistance of the fish, which causes the
infestation of the fish by parasites.
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