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ABSTRACT

Anisakis spp. are foodborne parasites of major public health concern due to their dual role as infectious agents and potent
allergens. This study investigated the prevalence, infection intensity, and allergenic potential of Anisakidae in ready-to-eat
fish products available on the Astana market (Kazakhstan). A total of 27 commercial fish product brands representing various
species and processing methods were examined using artificial digestion and molecular analysis. Third-stage larvae (L3) of
Anisakis were detected in 10 products, including cod liver, pink salmon, tuna, mackerel, smoked herring, lightly salted herring,
and smoked mackerel. Infection prevalence ranged from 7.5% to 100%, while mean infection intensity varied markedly,
with the highest values observed in smoked and lightly salted herring products. PCR assays targeting the /8S rRNA and
COX II genes confirmed the presence of Anisakidae DNA in all parasitologically positive samples. Notably, several products
without detectable larvae by artificial digestion tested positive by PCR, indicating the persistence of Anisakis-derived genetic
material associated with thermostable allergenic proteins. These findings demonstrate that the absence of visible larvae does
not necessarily indicate the absence of allergenic risk and highlight the importance of combining parasitological and molecular

methods for comprehensive food safety assessment of ready-to-eat fish products.
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INTRODUCTION

Anisakis spp. are unique among foodborne parasites in that
they act not only as infectious agents but also as potent food
allergens [1]. To date, 14 Anisakis allergens (Ani s 1-14) have
been registered, several of which demonstrate marked ther-
mostability [2, 3]. It is commonly found in commercially sig-
nificant fish species, such as tuna, cod, anchovy, and herring,
making it prevalent in seafood products. In particular, Anis 1,
4, 5, 8 and 9 are recognized as heat-stable allergens, capable
of retaining IgE-binding activity after cooking, freezing, or
canning. Consequently, sensitized individuals may develop al-
lergic reactions to cooked or canned fish, even in the absence
of morphologically detectable third-stage larvae (L3) during
routine parasitological inspection, which does not necessarily
indicate the absence of Anisakis-derived allergenic material
[4-7]. Most heat-stable allergens belong to the excretory/se-
cretory protein fraction of Anisakis, and some show additional
resistance to pepsin digestion, further increasing their clini-
cal relevance. These characteristics explain why processed
fish products may remain allergenic despite adequate ther-
mal treatment [8, 9].

Consuming infected fish, whether raw or undercooked,
can lead to gastrointestinal issues and allergic reactions. Stud-
ies have shown that some A. simplex allergens can provoke
immune responses even after cooking and are resistant to heat
and pepsin treatments [11-14]. Food allergies are becoming
a major public health issue, particularly in developed coun-
tries, leading to the widespread use of allergen detection meth-
ods such as SDS-PAGE, immunoblotting, and ELISA. While
PCR-based techniques are effective for species differentia-
tion, their utility for allergen detection in processed foods re-
mains under exploration [15]. Recent findings indicate that

ELISA and PCR offer comparable sensitivity and specificity
in detecting allergens, with DNA-based methods providing
advantages in specificity and stability against environmental
influences [16-18].

Ready-to-eat/processed fish products contain “traces” of
Anisakis and/or are in frozen or processed formats; emphasis
is placed on the complexity of control in these products (in-
cluding some canned products) and the need to combine con-
trol methods [19].

Effective detection of parasites in seafood is crucial for
food safety and quality. Legislation requires freezing sea-
food for raw consumption to eliminate viable larvae; how-
ever, heat-stable antigens can still trigger allergic reactions in
sensitive individuals [20]. Current inspection methods are in-
adequate for detecting parasites in modern seafood products,
necessitating the development of more accurate testing frame-
works to address evolving market demands and ensure food
safety [21]. The aim of the study was to assess the level of
contamination of finished fish products with Anisakidae lar-
vae and their allergenic residues using PCR analysis.

MATERIALS AND METHODS

Sample preparation

Table 1 summarizes the commercial fish products analyzed
in the present study. A total of 27 product brands (78 batches)
representing various fish species and processed forms, includ-
ing canned and tinned products (cod liver, tuna, mackerel, an-
chovies, sardines, pink salmon, herring, and Alaska pollock
fillet [back cut]) and local smoked and salted products (lightly
salted herring fillet pieces, smoked capelin, smoked herring,
lightly salted herring, and smoked mackerel), were purchased
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Figure 1. Commercial fish products analyzed in the present study

from local retail markets (Figure 1). The study of fish prod-
ucts included a parasitological examination of fish tissues and
an artificial digestion procedure. This was followed by mo-
lecular analyses, including DNA isolation and PCR, to iden-
tify residues of food allergen proteins.

Parasitological examination

Parasitological examination revealed the occurrence of
third-stage larvae of Anisakis in fish products. Third-stage
larvae of A. simplex were removed from the abdominal cav-
ity with tweezers. Nematodes were characterized according to
taxonomic keys [22, 23]. Residual proteins from the host fish
were removed by washing in 1% (w/v) NaCl. After this pro-
cess, the larvae were stored at -80°C until use.

Artificial digestion

From each sample, 20g was used per product, depend-
ing on the product type. The following ingredient ratios were
used to prepare the digestion liquid: 2 L of tap water and 10.8
mL of hydrochloric acid (HCI, 37%). 10 g of pepsin powder
(Fisher Chemical, USA) was incorporated into the mixture.
The prepared sample was placed ina 1 L glass beaker contain-
ing the digestion liquid. A sample-to-digestive fluid ratio of
1:10 was maintained during the AD process. The beaker was
covered with aluminium foil to maintain a stable temperature
0f 4042 °C and to minimize evaporation. The fluid tempera-
ture was monitored regularly with a thermometer, and the stir-
ring was adjusted to produce a deep vortex without splashing.
The sample was digested for 30 min. At the end of the proce-
dure, the AD product was passed through a sieve, and the de-
tected parasites were collected, counted and stored in saline
solution at —20 °C for further examination.

DNA Extraction and Clean-up
28

Before DNA extraction from commercial fish products,
excess salt and oil were removed by rinsing and blotting with
filter paper, respectively. Defatted and unsalted tissues were
stored at -20°C until use. For DNA isolation, six different pro-
tocols were performed. In all cases, except for the commercial
kits with a specific lysis buffer, the larvae were previously di-
gested with 300 pL of extraction buffer [1% (w/v) SDS, 150
mM NacCl, 2 mM ethylenediaminetetraacetic acid (EDTA),
and Tris-HCI at pH 8.0] supplemented with 30 pL of protein-
ase K and subsequently incubated at 56 °C overnight. After
centrifugation for 5 min at 16,000 g, the supernatant was pu-
rified using the NaCl method [24] and the phenol-chloroform
method [25]. The Monarch Genomic DNA Purification Kit
was performed after substituting its lysis buffer with the di-
gestion procedure.

PCR analysis

Primers used to detect Anisakis were designed based on
the first internal transcribed spacer regions of rDNA and the
mitochondrial gene, which allowed identification of the pres-
ence of the Anisakis complex (Table 1); neither the host or-
ganisms (fish) nor other nematodes that may contaminate food
from sources other than fish (e.g., Ascaris spp.) were ampli-
fied using these primers. PCE mix contained: 10 mM Tris-HCl
at pH 9.0, 50 mM KCl, 0.2 mM dNTPs, 2.5 mM MgClz, 1 pM
primer, and 100 ng of template DNA. Amplification reactions
were conducted in a Mastercycler Personal (Eppendorf). The
PCR cycled as follows: 1 min at 50°C, then 10 min at 95°C,
followed by 40 cycles of 95°C for 15 s and 60°C for 1 min.
Electrophoretic separation of nucleic acids was performed in
1% agarose gel using 1x TBE buffer.

Statistical analysis




Eurasian Journal of Applied Biotechnology. No.3, 2026

DOI: 10.11134/btp.3.2026.3

Table 1. Primes used to detect the presence of Anisakis

Target Name Sequence (5°-3’) Amplicon size Reference
GGTGT-
EUKAF CAGAAAAGTTAC- [26]
CACAGG
18S rRNA AGTGGGTGAA- 139
EUKAR CAATCCACG
TTTCTAGTTATATG-
CYTCILF GATTGATTCCATAA 271
CYTCII-R GACTTTCACAGT-
CAAATTAC

Figure 2. Parasitological examination of commercial fish products.
(A-D) Macroscopic detection of Anisakis larvae in different fish
products during routine parasitological inspection.

The observed prevalence, mean intensity and abundance
of each species were calculated according to the standards of
parasitological statistics [28, 29].

RESULTS

To evaluate the assay, we purchased 78 different commer-
cial seafood products from local markets. These samples in-
cluded industrially prepared salted and smoked fish, canned
goods, and ready-to-eat products (Table 2). During parasito-
logical examination of the analyzed fish products, Anisakis
larvae were detected in several samples. Macroscopic inspec-
tion revealed the presence of tightly coiled nematode larvae
embedded in fish tissues. The detected larvae were morpho-
logically consistent with third-stage Anisakis larvae (L3).
The appearance of Anisakis larvae in different fish products

is shown in Figure 2.

Larvae are visible as tightly coiled, whitish nematodes
embedded in fish tissues. Panels illustrate Anisakis larvae de-
tected in processed fish products, including canned and raw
fish tissues, demonstrating their persistence in commercially
available products.

To confirm the presence of Anisakis parasites in the exam-

ined fish products, molecular analysis was performed using
PCR amplification of the mitochondrial COX /I and ribosomal

Figure 3. L — ladder 100-1000 bp; lines 1-44 PCR analysis of
samples studied fish products using the COX II gene; C+ — positive
control for Anisakis simplex DNA; C- —uncontaminated fish as
negative control

18S rRNA gene (Table 2). DNA extracted from the analyzed
samples was subjected to PCR, and the amplification results
were evaluated by agarose gel electrophoresis. PCR results
obtained for the studied fish products, together with positive
and negative controls, are presented in Figure 3. DNA from

uncontaminated fish served as a negative control.

PCR products obtained using the COX II gene were ana-
lyzed by agarose gel electrophoresis. Specific amplification
bands 260 bp corresponding to the expected fragment size
were observed in samples and in the positive control, while
no amplification was detected in the negative control.

PCR amplification of the /85 rRNA gene produced a spe-
cific band of the expected size (139 bp) in several fish prod-
uct samples and in the positive control, while no amplifica-
tion was observed in the negative control.

An overview of Anisakidae infection parameters in ready-
to-eat fish products, including prevalence, infection intensity,
and PCR-based confirmation of the presence of the thermo-
stable protein, is presented in Table 3.

Table 3 highlights the findings on the prevalence of Ani-
sakidae larvae in ready-to-eat fish products. A total of 27
product brands were examined. Anisakidae larvae were de-
tected in 10 products, while the remaining products were neg-
ative by artificial digestion.
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Figure 4. L — ladder 100-1000 bp; lines 1-44 PCR analysis of samples studied fish
products using the /85 rRNA gene; C+ — positive control for Anisakis simplex DNA; C- —
uncontaminated fish as negative control

Positive samples were identified among cod liver, pink
salmon, sardine, tuna, mackerel, smoked herring, lightly
salted herring, and smoked mackerel. Prevalence varied
widely between products, ranging from 7.5% in smoked her-
ring to 100% in cod liver and pink salmon, although confi-
dence intervals were generally broad due to limited sample
sizes.

Mean infection intensity differed markedly across prod-
ucts. The lowest mean intensities were observed in cod liver
and pink salmon (2.0-2.5 larvae per sample), whereas higher
intensities were recorded in mackerel products (2.5—4.3 lar-
vae per sample) and especially in smoked and lightly salted
herring products, which showed the highest mean intensities
(13.3 £2.9 and 9.3 £ 1.2 larvae per sample, respectively).
Smoked mackerel also showed relatively elevated intensity
(5.5 £ 0.6 larvae per sample). The intensity ranges indicated
substantial aggregation of larvae within individual samples.

All detected larvae were identified as third-stage larvae
(L3). Molecular analysis confirmed the presence of Anisaki-
dae DNA in all parasitologically positive samples, with am-
plification of both /8S rRNA and COX II targets, supporting
the morphological identification.

From Table 3, we can see that in several samples, no
third-stage larvae (L3) of Anisakidae were detected by ar-
tificial digestion; however, molecular analysis yielded pos-
itive results. PCR assays targeting the 185 rRNA and COX
II genes detected Anisakidae-specific signals in a number
of products that were negative by morphological exam-
ination.

In several fish products, no third-stage larvae (L3) of
Anisakidae were detected by artificial digestion; however,
molecular analysis revealed positive PCR results. Specifi-
cally, tuna (Yellowfish) showed no detectable larvae, yet
was positive for both 185 rRNA and COX II targets. Simi-
larly, cod liver products from the Pishchevik and Pelican
brands, as well as mackerel (Pervomayskiy), were nega-
tive by parasitological examination but yielded positive
PCR signals for both genes. In addition, PCR positivity in

30

the absence of observed larvae was recorded for sardine
(Kubley), herring (Dobroflot), pink salmon (Russkiy Ryb-
nyy Mir), and tuna (FishMaster), where amplification was
detected for one or both molecular targets.

DISCUSSION

The present study confirms that ready-to-eat fish products
may contain Anisakidae-derived allergenic material even in
the absence of morphologically detectable larvae. Although
artificial digestion did not detect third-stage larvae (L3) in
several samples, PCR analysis targeting the /8S rRNA and
COX II genes demonstrated the presence of Anisakidae-spe-
cific genetic material. This discrepancy highlights the limita-
tion of morphology-based inspection alone for assessing al-
lergenic risk in processed fish products [26, 27].

The use of /8S rRNA and mitochondrial COX II marker
genes proved effective for detecting Anisakidae residues in
such cases [30]. DNA-based methods are particularly advan-
tageous in processed foods, where proteins may be denatured
and larvae morphologically unrecognizable, yet DNA frag-
ments remain detectable [31, 32].

The results obtained in this study clearly demonstrate this
phenomenon. Several products, including tuna (Yellowfish),
cod liver (Pishchevik and Pelican), mackerel (Pervomays-
kiy), sardine (Kubley), and herring (Dobroflot), were nega-
tive for L3 larvae but positive by PCR for one or both marker
genes. These findings indicate that the absence of intact lar-
vae does not equate to the absence of allergenic risk, partic-
ularly in ready-to-eat products that undergo non-lethal pro-
cessing methods.

Importantly, products with detectable larvae often showed
high infection intensities, especially smoked and lightly salted
herring, further increasing the potential allergenic burden.
However, the detection of Anisakidae DNA in larva-negative
samples suggests that even low-intensity or degraded infec-
tions may be clinically relevant, as allergic reactions can be
triggered by minute quantities of allergenic proteins.
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Table 2. Ready-to-eat fish products found infected with Anisakidae larvae, infection intensity per sample and results
of molecular analysis

No. of PCR analysis for the
larvae presence of the ther-
Preva- .
Type of No. of lence persam- | Range of Mean mostable protein
Ne Brand . . (SD)
product samples ple intensity . .
(CI 95 %) intensity 18S
(Presence RNA coxu
of L3)
. Khozyain
1 Cod liver Baltiki 2 - - - - -
2 Tuna Pelican 2 - - - - -
3 Tuna Sajo 2 - - - - -
Kapitan 100
4 Cod liver P 2 (15.81* — 5 2-3 2.5+£0.7 + +
Vkusov
100)
5 Cod liver | Ultramarin 2 6_6'979(?')4 4 1-3 20+14 + +
6 Cod liver | Pishchevik 3 - - - + +
7 Cod liver Pelican 3 - - - + +
Pervo-
8 Mackerel . 3 - - - + +
mayskiy
9 Anchovies Roland 2 - - - - -
10 Sardine Kubley 2 - - - + +
Pink 100
11 Roskom 2 (15.81* — 2 2 2.0+0.0 + +
salmon
100)
12 Herring Dobroflot 3 - - + +
. Russkiy
13 Pink Rybnyy 3 214 (46 14 3-6 7.0 £ 0.0 + +
salmon . —50.8)
Mir
14 Tuna Yellowfish 2 - - - + +
15 Tuna Lorado 2 - - - - -
16 Tuna FishMaster 1 - - - + -
17 Tuna Celeste 1 3_3 930((6))8 3 3 3.0+0.0 + +
Russkiy
18 Sardine Rybnyy 3 - - - + +
Mir
Russkiy
19 Mackerel Rybnyy 3 60.0 (14.6 5 1-3 2.5+0.7 + +
. —94.7)
Mir
20 Mackerel | FishMaster 3 2351 3(2')0 13 4-8 43+0.6 + +
21 Anchovies Azovchan- 2 - - - + -
ka
Lightly
salted her-
22 ring fillet vic 2 ) ) ) ) )
pieces
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Alaska Local
23 pollock duct 5 - - - - -
fillet produe
24 Sm0k§d Local 10 ) ) ) i )
capelin product
Smoked Local 7.5(01.6-
25 herring product 3 20.4) 40 5-15 13.3+2.9 + +
Lightly
26 salted Local 5 17.8 (60 28 4-12 93+12 + +
. product -36.9)
herring
Smoked Local 22.7(7.8
- + +
27 mackerel product > —45.4) 2 >-8 3:5+£0.6 *

*One-sided 97.5% confidence interval; No. — number; CI — confidence interval; SD — standard deviation

Overall, the combined parasitological and molecular ap-
proach applied in this study provides a more comprehensive
assessment of Anisakidae contamination and allergenic poten-
tial in fish products. The findings emphasize that food safety
evaluations should incorporate molecular screening alongside
traditional inspection methods, particularly for processed and
ready-to-eat seafood intended for direct consumption.
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AHHOTANNUA

Anisakis spp. — TaFaM apKbUIbI )KYFaThIH Mapa3uTTep OOJIBIN TaOBUIA B! )KOHE ONap bl MH(EKIUIIBIK areHT opi KYIITi
aJJIepreH peTiHAeri Kocapibl pelli KOFaMIBIK JIeHCAyIbIK CaKTay YIIiH eJieyii Kayin Tyasipansl. by 3eprreyne Kazakcran-
HBIH AcTaHa KaJlachl HAPBIFbIH/IA CaThUIATHIH JalbIH TYTHIHYFA apHAIIFaH OallblK OHIMIEpiHAeT1 Anisakidae TYKbIMIACH OKi-
JIepiHiH TapaTybl, MIHBa3Ks KAPKBIH/IBUIBIFI J)KOHE AJUIEPTeH]IIK 9JeyeT] 3epTTelIi. OpTYpii OajbIK Typliepi MEH OHJIey dliCTepiH
KaMTHTBIH 27 KOMMEPIHSIBIK OalIbIK OHiMi OpeH/ Il xKacaH bl KOPBITY 9/IiCi )KOHE MOJIEKYIaJIbIK-TeHETUKAJIBIK Tajlay apKbUIbI
3eprTeni. Anisakis napa3uTiHiH YIIiHIII 1amy catbichiHAars! (L3) nepuacinnepi 10 eHIMHEH aHBIKTabL, OHBIH iIIiH/AE Tpe-
cka OaybIpbl, KbI3FBUIT aJIOBIPT, TyHel, CKyMOpHSs, bICTaJIFaH MalIabak, a3jan Ty3/lajiFaH MaladaK oHe BICTaJIFaH CKyM-
Opust. IHBasusiHBIH Tapaiy aeHreii 7,5%-nan 100%-ra neifin esrepai, ajn opTaiia HHBa3Us KapPKbIHBUIBIFEI alTapIIbIKTal
afbIPMAIIBIIBIK KOPCETTI JKOHE €H KOFaphbl KOPCETKIIITEP BICTAJIFaH )KoHE JJICI3 TY3JaliFaH Malliabak eHiMIepiHe TipKei.
18S pPHK xone COX I mapkepiik reHziepin HpicaHara ainral [1TP Tanmaysl mapa3uTonorusiblK TYPFBIIaH OH HATHKE KOp-
ceTkeH OapibIK yirinepae Anisakidae JIHK-coiHbIH Oap ekeHiH pacTaabl. AifTa KeTepiIiri, )KacaH bl KOPBITY diCiMEH Jiep-
Hociep aHbIKTanMaraH keitoip enimMaep I1TP apKbiibl OH HOTHXKE KOPCETTI, Oy TepMOCTaOMIIBAI alIepreH ik aKybI3ap-
MeH OaitnaHblcThl Anisakis-Ke TOH TE€HETHKAIBIK MaTepHaIbIH CaKTallyblH KOpCeTedi. ANBIHFaH JepEeKTep KO3re KOpiHEeTiH
JepHacUIIepIiH 00IMaybl aIepTUsUIBIK KayillTiH JKOKTBIFBIH OUTAIpMEHTIHIH Aoenei i )koHe TaiblH TYThIHYFa apHaJFaH
0aJbIK OHIM/IEPiHIH KayiNCi3AiriH KeleHai Oaranay YIIiH Hapa3uTOIOTHSUIBIK KOHE MOJIEKYIIAJbIK o/icTepli OipiKTipe KO-
JaHy/IbIH MaHbI3/IbIIBIFBIH KOPCETE].

Tyiiin ce3nep: Anisakis Spp.; TaFaM apKbpUIBI XKYFaTBIH ITapa3UTTEp; OANBIK OHIMACPI; aJutepreHaik aKkysiaap; [ITP anpikray
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AHHOTAIIUA

Anisakis spp. SBIAIOTCS MUIIEBBIMU MTapa3UTaMH, IPEICTABISIOMNME CEPhE3HYIO YIPO3y 00IIECTBEHHOMY 3/IpaBOOXpaHe-
HUIO BCJIEICTBHE UX JIBOWHOM POJIM — KaK MH(EKIIMOHHBIX areHTOB M KaK MOIIHBIX aJUIepreHoB. B HacTosiIieM HcclienoBaHUN
H3yYCHBI PacpoCTPaHEHHOCTh, HHTEHCUBHOCTh MHBA3HUHU U aJJICPTEHHBIN OTESHIIHAI IPEICTaBUTENCH cemelicTBa Anisakidae
B TOTOBBIX K yIOTPEOJICHHUIO PBIOHBIX MPOAYKTaX, peanu3yeMblx Ha peiHKe I. Actanbl (Kasaxcran). beuto uccnenosano 27
KOMMeEpUYECKHUX OpEeH/I0B PHIOHOHN MPOAYKIIMU PA3IMIHBIX BHIOB U CIIOCOOOB MEpepabOTKU C MCIIOIB30BaHHEM METOJa UC-
KYCCTBEHHOTO MEepEBApUBAHUS H MOJICKYJISIPHO-TeHETUYeCKoro ananu3a. Jlnunnku tpetheit ctaanu (L3) Anisakis Obiv BbI-
sBieHbl B 10 mpomykTax, BKJIOUas MedeHb TPECKH, TopOyITy, TyHeI, CKyMOPHIO, KOMYEHYIO CEbIb, CTA00CONEHYIO CENbIb
1 KOMUEHY0 CKyMOpuio. PacripocTpanéHHOCTs MHBA3UHU BapbupoBaia ot 7,5% mo 100%, Torna kak CpeaHss HHTCHCUBHOCTh
WHBA3MH CYIIECTBEHHO Pa3linyuaach, JOCTUTas HANOOIBIINX 3HAYCHHUI B IPOAYKTAX U3 KOMUEHOH U c1ab0CONEHOI CceNnbu.
[I[P-ananu3 ¢ ncnonb3oBanueM MapkepHbix reHoB /8S pPHK u COX I nonreepaun nanuuue JJHK Anisakidae Bo Bcex ma-
Pa3UTONIOTHYECKH MOJIOKUTENBHBIX 00pasnax. [IpumeuarensHo, 9YTO B psAie MPOAYKTOB, B KOTOPBIX JINYMHKH HE ObUTH 00HA-
PYXEHBI METOJIOM MCKYCCTBEHHOTO nepeBapuBanus, [1L[P mana momoXuTeIbHBIN pe3yisTaT, 4TO YKa3blBaeT Ha COXPaHEHHE
TeHETUYECKOro MaTepHuana Anisakis, aCCOMMPOBAHHOTO ¢ TEPMOCTaOMIBHBIMU aJuIepreHHbIMU Oenkamu. [lomyueHnsle pe-
3yJBTaTHl CBUETEIBCTBYIOT O TOM, YTO OTCYTCTBHE BU3yaJIbHO OOHAPYKUBAaEMBIX JTMUMHOK He 0053aTeIHHO 03HAYaeT OTCYT-
CTBHE AJJICPTUIECKOTO PUCKA, U MOTIEPKUBAIOT HEOOXOAMMOCTh COYETaHHS Tapa3UTOIIOTHIECKUX U MOJICKYJISIPHBIX METOIOB
JUTS KOMIUIEKCHOM OIIeHKH 0€30MaCHOCTH F'OTOBBIX K YIOTPEOICHHIO PHIOHBIX MPOAYKTOB.

KroueBble cioBa: Anisakis spp.; NUIIEBbIe TApa3UThl; peIOHAs MPOXYKUKs; auiepreHnsle Oenku; [1L[P-quarnoctuka
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