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AHHOTauUmA

MpoBeneHO cpaBHUTENBHOE UCCNef0BaHNE KAETOUYHOO COCTaBa Nnepudepmnyeckoit KpoBU AByX MaccoBbIX BUAOB Ce/bAeBbIX
pbi6 LleHTpanbHO-BocTouHOM ATNaHTUKKU: eBponenckoin capauHbl (Sardina pilchardus) v kpyrnoit capaunHennsi (Sardinella
aurita). O6a BMAa MMEIOT BbICOKOE MPOMbICNOBOE 3HAaYEHME, HO PA3/IMYAOTCA SKONOTUYECKUMU NPEeAnOYTEHUAMM:
S. pilchardus oTHOCUTCA K yMepeHHO-TeMNI0BOAHbIM BUAAM, 06UTaoWMM B LWebdOBbIX 30HAX U COBEPLUAIOLLMM CE30HHbIEe
MUrpaLmmn, Toraa Kak S. aurita anaetca 6onee TennontobUBbIM BUAOM, HACENAOLWMM CTabUNbHbIE OKEAHUYECKUE BOAbI.
MaTepuanom ana uccaegoBaHUn NOCAYKUAM Npobbl KpoBK, oTobpaHHble OT 18 ocobelt B xofe Hay4yHO-UCCe[0BaTENLCKOTO
pelica y nobeperkba Mapokko u MasputaHum B 2017 1. [emaToN0rM4yecknin aHanns BbIMNOMHAAN MO CTaHAAPTHbIM METOAMKaM
Ha OKpaleHHbIX Ma3Kax KpoBu ¢ nocneaytowein audpdepeHumnancHOM OLEHKOM KAETOK. YCTaHOBAEHbI CTAaTUCTUYECKU
3HauYMMble MeXBUAOBbIe pasanuuna. Y capguHbl BbiaBneH 6osee aKTUBHbIA 3PUTPONO33, O YeM CBUAETENbCTBYET
cylecTBeHHO 6onee BbicoKan fons Hopmobnaactos (6.0£0.5% npotms 3.1+0.7% y capguHennsbl). [JaHHaa 0cOb6eHHOCTb,
BEPOATHO, NpeAcTaBaAeT cobol afanTaLumIo K CE30HHBIM MUrpaLMaM Ha wenbde, Tpebytowmm adpdekTMBHOro KUCN0POAHOTO
obecneyeHua. B neitkountapHoi dopmyne capanHennbl 3adMKCMPOBaAHO JOCTOBEPHO HosNee BbICOKOE coaepiKaHue
nanoykoagepHbix (3.9+0.3%) 1 cermeHTOAAEPHbIX HEWTPOPUNOB (5.1+£0.4%), UTO MOKET yKasbiBaTb Ha NOBbILWEHHYIO
AKTMBHOCTb BPOXAEHHOIO KIETOYHOIO MMMYHUTETA, BO3MOXKHO, CBA3aHHYIO C 06UTaHWeM B Hosiee Ten/bIX BOAAX C BbICOKOM
MWKPOBHOM Harpyskoi. OTcyTcTBUE 303MHOPUNOB Y 060MX BUAOB CBUAETENBCTBYET O HU3KOM YPOBHE NapasnTapHOM
MHBA3MM B MECTaX UX HaXOXKAEeHWsA. BbiABAEHHblE reMaToNIoOrMYeCcKne Pasanyma OTPaXKatoT 3KOA0rnYeckme ocobeHHOCTH
M afanTUBHbIE CTPATErnmM U3y4YeHHbIX BUAOB. MNonydyeHHble pedepeHcHble AaHHble NO KAeTOYHOMY COCTaBy KPOBM
bopmMUpYIOT OCHOBY ANA BUOMHAMKALMKN GU3MONOTUYECKOTO COCTOAHMA 3TUX BaXKHbIX NPOMBbICI0BbIX Pblb B yca0BUAX
MeHsALLLeNca cpebl.

Kniouesble cnosa
lemaTonornyeckme nokasatenu, capguHa Sardina pilchardus, capanHenna Sardinella aurita, nepndepuyeckan Kposb,
LleHTpanbHO-BocTouHaa ATnaHTMKa
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Abstract

A comparative study was conducted on the peripheral blood cellular composition of two mass clupeid species
in the Central-Eastern Atlantic: pilchard sardine (Sardina pilchardus) and the round sardinella (Sardinella aurita). Both species
are of high commercial importance but differ in their ecological preferences: S. pilchardus is a temperate-warm-water species
inhabiting shelf zones and performing seasonal migrations, while S. aurita is a more thermophilic species inhabiting stable
oceanic waters. The research material consisted of blood samples collected from 18 individuals during a research cruise off
the coasts of Morocco and Mauritania in 2017. Hematological analysis was performed using standard protocols on stained
blood smears followed by differential cell assessment. Statistically significant interspecific differences were established.
A more active erythropoiesis was identified in the pilchard sardine, as evidenced by a substantially higher proportion
of normoblasts (6.0£0.5% vs. 3.1+0.7% in the sardinella). This feature likely represents an adaptation to seasonal migrations
on the shelf, which require efficient oxygen supply. In the leukocyte formula of the round sardinella, a significantly higher
content of band neutrophils (3.9+£0.3%) and segmented neutrophils (5.1+0.4%) was recorded; this may indicate enhanced
innate cellular immunity, potentially associated with inhabiting warmer waters with higher microbial loads. The absence
of eosinophils in both species suggests a low level of parasitic invasion in their habitats. The identified hematological
differences reflect the ecological characteristics and adaptive strategies of the studied species. The obtained reference data
on blood cell composition provide a basis for the bioindication of the physiological state of these key commercial fish species
under changing environmental conditions.
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BBepeHune BOAAM C Ce30HHbIMW MUTpauMAMU, B TO Bpe-
MA KaKk S. aurita asnaeTtca 6onee TennontobmsBbIM
N OKeaHWYeCKUM BUAOM.

Introduction

Cenbaesble pbibbl (Clupeidae) urpatoT Kato-
YyeBYyl0 PO/b B MefarnyeckmMx sKocucTemax M ABns-
IOTCA OCHOBOM KOMMEPYECKOro Npombic/la BO MHO-
rMX pernoHax mwupa, BKAw4vaa LleHTpanbHo-Boc-
ToyHyto AtnaHtuky (LLBA) [1]. Monynaumm Takux
BMOOB, KaK eBponeickasa capaunHa (Sardina pilchar-
dus) v kpyrnasa capauHenna (Sardinella aurita), nog-
BepXeHbl 3HauuTeNbHbIM KonebaHuAm, obycnos-
NIeHHbIM KaK KAMmaTuyeckumu daktopamu, Tak
M aHTPOMOreHHOW Harpyskoi. HecmoTpsa Ha npu-
HaA/1e)KHOCTb OAHOMY CEMEeNCTBY, 3TWU BUAbl Ae-
MOHCTPUPYIOT BblpaXKeHHble 3KONOrMYyeckue pas-
nnuna: S, pilchardus TaroteeT K wenbdoBbIM

lemaTonorMyeckne napameTpbl CAyKaT HagexK-
HbIMW MHAMKATOPaMKn GU3NONOTMYECKOTO COCTOAHMSA
pblb, MHTErpupys BAWSHWE BHELIHEW cpegbl U OT-
parkas aganTauMoHHbIM noTeHuMan suaa [2, 3]. Uc-
cnefoBaHMe KAETOYHOrO COCTaBa KPOBM MO3BOAAET
OLLEHUTb WMHTEHCUBHOCTb 3PUTPOMO33a, CBA3AHHYIO
C KMCNOPOAHbIM obecrneyeHmnem, U CTaTyC MMMYHHOW
CUCTEMBI.

Lenb uccnepgoBaHuii: BbisBaeHNne 0COHEHHO-
CTeN 3pUTPO- 1 Nelikonossa y capauHbl U capanHen-
Nibl u3 BoA LUBA pgnA ycTaHOBNEHUA CBA3M MeXAY UX
remMaTo/IorM4eckum npodunem wu 3SKOOrMYecKom
cneundmKon.
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MeToauka nccnegoBaHun
Research method

MaTepuan gna wuccnegoBaHuit 6bin cobpaH
B 2017 r. B paliOHE UCKOUYUTE/IbHbIX SKOHOMUYECKMX
30H Mapokko 1 MasputaHun. ns aHannsa bbino oTo-
6paHo 15 ocobeit eBponenckoit capamHbl U 3 ocobu
KPYrnon capguHensbl, COOTBETCTBYIOLLME NOAOBO3peE-
NbIM pblbam cpeaHUX pasMmepHbIX rpynmn.

3abop nepudepmnyeckoit KPoBM OCYLLECTBASA-
I NPUKMBHEHHO M3 XBOCTOBOM apTepun ¢ nocaeay-
IOLWLMM U3roToBAeHUEM MaskoB. Mopdonoruueckuii
aHanun3 KNeToK KPOBU NPOBOAM/IM B MOCTOAHHbIX Mpe-
napartax, OKpaleHHbIX no MNanneHrenmy, ¢ ucnonb3o-
BaHMEM cBeTOBOro mukpockona Optika DM-15 npu
MMMEPCMOHHOM YyBEIMYEHUN. B Kaxkaom maske npo-
Boaunu guddepeHumnanbHbliii nogcyeTr He meHee 200
KNeToK apuTpounaHoro paga u 100 nenkoumtos. Cra-
TUCTMYECKY0 06paboTKY AaHHbIX MPOM3BOANAN C NPU-
MmeHeHueMm t-kputepma CTblogeHTa Npu ypoBHE 3HAYK-
moctum p < 0.05.

Pe3ynkratbl 1 X 06cyXaeHue
Results and discussion

OcobeHHocmu 3spumponossa. Mopdonorua
N pasmMepbl KAETOK 3pUTPONOSTUYECKOro pAga y pac-
cMaTpuBaembIxX BUA0B 6binn cxoaHbimu (puc. 1). AHa-
U3 3pUTPOrpammbl BbIABWUA CTaTUCTUYECKU 3HaAYU-
Mble MEXBUA0BbIE PAa3NUMA. Y eBPONENCKON capam-
Hbl YCTaHOBNEHa A0CTOBEPHO Bonee BbiCOKaA A0NS
HopmobnacToB (6.0+0.5%) nNo cpaBHeHWUIO C capau-
Hennok (3.1£0.7%). 3To cBMAETENLCTBYET O 6osee Bbl-
COKOW MHTEHCMBHOCTW 3pUTPONO33a Y capamHbl. [aH-
Hasa ¢pusnonormyeckas yepTa, No-BUAMMOMY, ABNAET-
cA agantaumen K ee obpasy KU3HU, BKAKOYAOLEMY
B cebA ce30HHblE MUTpaLMK B Npeaenax wenbda, Ko-
TOpble TPebyHoT NOBbILWEHHOM 3PPEKTUBHOCTU KMUCO-
POAHOrO TPAHCMOPTa B YC/I0BUAX MEHAIOLLMXCA Napa-
METPOB OKpYy»KatoLel cpeapbl.

Y Kpyrnol capguHensibl OoTMeYeHa, B CBOHO oYe-
peab, NOBblWEHHAnA A0NA 6a30bUAbHbIX 3PUTPOLMK-
ToB (7.5+0.6% npoTtns 5.1+1.2% y capauHbl), 4TO MO-
JKET YKa3blBaTb Ha MHYHO CTpaTermo obecnevyeHms Kuc-
nopogom B bonee cTabubHbIX TENAOBOAHbIX YCI0BUAX
ee 06uTaHnA. CymmapHasa 40NA 3pesbiX U NOANXPOoMa-
TOPUAbHBIX 3PUTPOLIUTOB Y 060UX BMAOB Haxoamnacb
B Npeaenax G1M3nonorMyeckom HopMbl /18 KOCTUCTbIX
pbi6, coctaBnsAa 87.5+3.8 1 90.0+0.6% coOOTBETCTBEHHO.

Cn1cokK NCTOYHUKOB

1. FAO Fisheries and Aquaculture:
FishStat) — Software for Fishery and
Aquaculture Statistical Time Series. URL:
https://www.fao.org/fishery/en/statistics/software/
fishstatj (accessed: September 19, 2025).

Xapakmepucmuku nelikoyumapHo20 38eHd.
PaccmaTtpuBaemble BUAbl Pbi6 MMEIOT aHaNOrMYHYO
apyrum Bugam pbl6 mopdosornio n pasmepsl fen-
KouuToB. UccnenoBaHne neikorpammbl NOKa3ano cy-
LLEeCTBEHHbIE PAa3ANYmA B NPOodUNE UMMYHHbIX KNETOK.
Y capguHennbl 3adpUKCMPOBAHO 3HAUYUTENbHOE Npe-
obnagaHue nanoykoagepHolx (3.9+0.3%) n cermen-
TOoAAEPHbIX HelTpodunos (5.1+0.4%) no cpaBHeHUIO
¢ capguHoi (1.5+0.3 n 3.0+0.6% COOTBETCTBEHHO).
MoBbllWeHHOE copeprKaHue 3TUX GarounTUPYIOLWMX
KNETOK YKa3blBaeT Ha BbICOKUI YPOBEHb aKTUBHOCTM
BPOXAEHHOTO KNETOYHOr0O UMMYHUTETA. ITO MOXKHO
pacueHMBaTb KaK aganTauumio K 06MTaHMIO B Tensbix
BOAAX C NOTEHUMaNbHO 6onee BbICOKOW MUKPOOHOM
W NaTOreHHOW HarpysKoii.

Y capgmHbl 0bHapyKeHa H6osee BbiCOKas foNA
KNEeTOK-NpeAWwecTBEHHUKOB MUENOLMUTAPHOIO paja —
Mmuenountos (3.5£0.5% npotms 2.1+0.2% y capauHen-
Nbl). Hannume B nepndepuryeckon Kposu Hespesnbix
$opM rpaHyNoUUTOB CBUAETENLCTBYET O 3HAYUTENb-
HOM pe3epBHOM MOTEHLMANE CUCTEMbI BPOXKAEHHOIO
MMMYHWUTETa, FOTOBOM K BbICTPON MOBMAM3ALUM, YTO
MOXeT 6bITb BaXKHO AnA Buaa, obuTatollero B 6onee
M3MeH4YnBON cpeae wenboda.

OTcyTcTBME B NeiKorpamme ob6ouMx BUAOB 30-
3uHodunoB n 6a3odnnoB COOTBETCTBYET HOPME ANA
34,0pOBbIX Pbl6 M KOCBEHHO NOATBEPXKAAET 6aronpu-
ATHYIO CaHUTapHYIO 06CTaHOBKY B palioHe uUccnenoBa-
HUI. Jona numoountoB Bblna BbICOKOW M CONOCTaBU-
Mol y oboux Buaos (86.0+2.3 u 88.3+1.6% cooTBeT-
CTBEHHO), YTO XapaKTepHO ANA AMMPOMAHOro TMna
KPOBM KOCTUCTbIX Pbib.

BbiBoabl
Conclusions

BbIfBNE€HHbIE reMaToNOrMYecKne oCobeHHOCTH
Yy eBPONEeNCcKOn capamHbl U KPYrIoW capavHenbl AB-
NAIOTCA OTPAXKEHUEM WX IKOIOFMYECKOW AUBEpPreH-
UMW U aganTalmm K passiMiHbIM YCI0BUAM 0BUTaHUA.
Bonee aKTMBHbI 3pUTPONO33 Yy CapAuHbl, NPOSBASAIO-
LWMIACA B MOBbLILEHHOM COAEPXKaHUM HOPMODBNACTOB,
BEPOATHO, CBA3AH C HEO6Xo0ANMMOCTbIO 3EKTUBHOIO
KucnopogHoro obecneyeHns nNpu Ce30HHbLIX MUrpa-
umaAx B wWenbdosoi 30He. [oBbIWEHHOE coaepKaHne
3penbix U He3penblx HENTPODUNIOB Y CapANHEN bl YKa-
3bIBAaeT Ha HaNPAXEHHOCTb BPOXKAEHHOIO UMMYHUTE-
Ta, YTO, BEPOATHO, C/IYXKMUT aAanTaumen K K1U3HU B Te-
NAbIX BOAAX C BbICOKOA MUKPOBHOW HarpysKo.
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