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To whom it may concern

Ashyn Muratkyzy Tlenshiyeva is a specialist in fish genetics, histology,

embryology and toxicology.
AM Tlenshieva M.Sc. a doctoral student of the Al-Farabi Kazakh National
University in Almaty, Kazakhstan completed the internship in the Institute of
Biological Sciences of the Siedlce University of Natural Sciences and Humanities,
Poland, from February 2022 to May 2022, under my supervision, in the
laboratory of fish physiology.

During her stay, she continued her research work on the topic of the
dissertation " Study of the morphogenesis of the grass carp Crenopharyngodon
Idella Valenciennes under the conditions of pollution of a fish-feeding reservoirs”
in accordance with her individual work plan. As the effect of the internship, a
paper was published: Tlenshieva AM, Witeska M, Shalakhmetova TM (2022)
Genotoxic and histopathological effects of the Ili River (Kazakhstan) water
pollution on the grass carp Ctenopharyngodon idella. Environmental Pollutants
and Bioavailability 34: 297-307
https://doi.org/10.1080/26395940.2022.2101544.

During the period of internship AM Tlenshieva participated in the research
works in our laboratory and in the Department of Pond Fisheries, Inland Fisheries
Institute in Olsztyn, developing her professional skills.

The research was conducted by Arshyn Tlenshieva, who carried out
physicochemical, biochemical, genetic, histopathological, and, under my
supervision, hematological and DNA comet assays, and obtained results.

The research is highly relevant and important. The pollution of water bodies
negatively impacts the productivity of aquaculture, the maintenance ot ecological
balance, and the health of aquatic ecosystems. This study allows for the assessment
of the effects of pollution levels by identifying morphological and physiological
changes in fish.




Overall, the scientific value and ecological significance of the research are
high, and its results will provide important practical recommendations to ensure
sustainability in aquaculture.

Ms. AM Tlenshieva proved to be a bright, hard-working, well-organized and
knowledgeable person with very high personal culture. She showed scientific
interests and good orientation in her broad research subject matter.

Positively assessing the high level of the conducted research and the results
obtained during the work, which have important scientific and practical
significance, I recommend Tlenshieva Arshyn Muratkyzy to defend her doctoral
dissertation for the degree of Doctor of Philosophy (PhD)

Prof. Malgorzata Witeska

Department of Ichthyology and Biotechnology in Aquaculture
Institute of Animal Science

Warsaw University of Life Sciences SGGW
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Tnenmmera ApwislH  Myparkeizbl -  OalnblK  SMOPHONOIHACHl  JKAHE
TOKCHKOJIOTHSA, THCTOJOIrHACH  CallachbIHBIH  MaMaHbl  OolbIn  TaOBLIAJBL.

Tnenmmera A.M. an-Dapadu arbiHaarel Kazak YATTBIK YHHBEPCHTETIHIH
noktopanTel (AnmMarsl, Kazakcran) 2022 xeUiablH aknaH ailblHAaH MaMmblp ailblHA
aediH  MeHilH  xerekwuiriMvmed [lonsma emi, Ceaibue YHHMBEPCHTETIHIH
buonorusnbik FBLIbIMJIAD HHCTHTYTBIH/A, «baneIK (PH3HOJIOTHACHI
3ePTXAHACBIHa» FBUIBIMH 3epTTeY TakKIpHOecIHeH oTTI. OChl YakbIT IIIHAE OJ
«banblKk mapyameUblFbl ¢y KOHMAJApBIHBIH JIACTAHY XaFJaHbIHJarbl aK amyp

Ctenopharyngodon Idella Valenciennes MOp(OreHesIH 3epTTey» TaKbIPbIObIHAAFbI
JHCCEPTALHAJIBIK 3€PTTEY KYMBICTAPBIH KaIFacThIP/bL. 3EPTTEY KYMbLICTAPhI JKEKE
AKYMBIC XOCHapblHA CAHKEC Kysere acelpbuiabl. FeUIBIMH 3epTTey TaKIpHOE
HOTHXKECIHAE Kesecl Makana kapusanawael: Tlenshieva AM, Witeska M,
Shalakhmetova TM (2022) Study of the morphogenesis of the grass carp
Ctenopharyngodon idella in conditions of pollution of fishery reservoirs.
Environmental Pollutants and Bioavailability 34: 297-307

https://doi.org/10.1080/26395940.2022.2101544.

Toxipubenen oty keszeHae TneHmmesa AM. 01341H 3eprxaHaMbizjia KOHE
Onswreigarel (Olsztyn) Ikl OansiK mapyamsuibiFbl HHCTHTYTBIHBIH, KOHMAJIBIK
OanblK WapyamsUibiFsl  OOMIMIHAE FBUIBIMH  3€PTTEYIEPre KaTbIChINl, Kac1OH

JaFAbUIapbIH JAMBITTBL.
3epTTeyY KYMBICBIH XYyprizyae ApiublH TiaeHmHeBa (QH3HKO-XHUMHABIK,
OHOXUMHANBIK,  PEHETHKaJBIK, THCTONATOJOIHAIBIK  KAHE ¢ MEHIH
AETEKIUIIriMMeH reMaronorusuiblk koHe JIHK komer aaiciMeH XKymbicTap
AKYPrizif, HaTHAKENESp ajjbl.
3eprrey KYMBICBI OTE€ ©3€KTI JKOHE MaHbI3Abl Oonsin  TadbUIALI.
CykoHManapAblH jacTaHy kKarjaisl OanblK apyalbUIbIFbIHBIH OHIMUIITIHE,

IKOJIOTHANIBIK  TENMe-TeHAIKTIH CaKTaJlyblHa OHE CY JKOCHCTEMaslapblHbIH
J€HCaYJIbIFbIHA TEPIC acep ereal. byn 3eprrey 0anbIKThiH MOPQOIOrHAIBIK KIHE
(PH3HONOrHANBLIK ©3repICTEePIH aHBIKTAy AapKblIbl JIACTAHY JACHIreHIHIH acepliH
Daranayra MyMKIHAIK Oepenl.
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Kannel, 3eprrey KYMBICBIHBIH FBUIBIMH KYHABUIBIFBI MEH 2KOJIOrHANBIK
MAaHBI3/IbIJIBIFLl  JKOFAphI, JKOHE OHBIH HATHXKeJepl OanblK I1IapyallbUIbIFbIH/A
TYPAKTBUILIKTEl KAMTAMACLI3 €TY YUIIH MaHbI3/Abl TOXKIPHOECIIK YChIHBICTApP Oepyre
MYMKIHJIIK Oepel.

Tnenmmesa A.M. o3 KyYMBICEIH/a aca eHOCKKOP, YIBIMIACKAH KaHEe OUTIMIL,
AKOFapbl alaMrepuIvIIK KaCHETTEpre He ajaM peTiHae epexueneHal. On FeUIbIMH
KbI3BIFYIIBUILIKTAPEIH KOPCETE OTLIPHIN, KEH 3EpPTTEY calachliHja XKakchl OarbIT
aJ/ibl.

Kyprizuiren seprreyiep MEH ajlblHFAH HOTHIKENEP/IH JKOFapbl JAEHreHIH
AOHE OJ1apAblH  FHUILIMH-TIPAKTHKANIBIK MaHBI3BIH OH Oaranaid OTBIPBIN, MEH
Tnenmuesa ApumbsiH MyparkeizelH  Gunocogus aokropet (PhD) papexecine
JAHCCEPTALHAIBIK JKYMBICBIH KOpFayra KeHecC OepeMIH.

[Ipodeccop Maropzara Burecka
NxTHONOrHua xaHe OHOTeXHOJOrHsa Kadeapacsl
JKanyapnap FeUIBIMBI HHCTHTYTEI
Bapmagsa yuusepcureri (SGGW)



