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[ocrifiHa HU3bKa TEMITEpaTypa i BUCOKA KOHIICHTPAITis
KHCHIO B aHTAPKTHYIHUX BOJIaX MPUBEIH 10 GOPMYBaHHS
cnenuivyHUX aaanTalii y ix MemkaHiiie. JlocmimKkeHHs
TaKHX aJIaNTalliiHIX MEXaHI3MiB, HEOOX1THUX TBApUHAM
JUTS BIDKHBAHHSI B €KCTPEMAIIbHO XOJIOIHIN BOI1, MOXKYTh
JIOTIOMOT'TH B pO3p0011i HOBUX alIbTEPHATUBHUX METOIIB
KpiOKOHCEPBYBAHHS KIIITHH 1 TKAHKH.

VY 1969 p. A. DeVries i D. Wohlschlag Bneprre
BHSIBUIN Y JEKIJIBKOX BH[IB aHTapKTHYHUX pUO 0Cc00-
JIUBI TIKOIIPOTETHOBI CIIONYKH, SIKi 3aII00IraroTh JIbI0-
YTBOPEHHIO B KPOBI 32 HETATHBHUX 3HAYCHB TEMITEPaTyPU
Boau (—1,86°C). Taki coxyku npuTaMaHHi IPAKTHYHO
yCiM IpeacTaBHUKaM minpany Notothenioidei, siki Men-
KaloTh MepeBaxxHo B Bojax [liBgeHHOTO OKeaHy. 3a
KUIBKICTIO 1 BUOBUM Pi3HOMAHITTSIM Nofothenioidei
CKJIaJafoTh a0COIMIOTHY OUIBIIICTE Cepel yCixX aHTapK-
TUYHUX puO. BUsABIICHI CIIOIYKH OTPHUMAIH Ha3BY aHTH-
¢pus-mnikonporteiniB (AFGP) [3]. IIpotsarom ocraHHIX
JECATUPIY JJOCIIPKEHHS MEXaHi3MiB KPIOCTIHKOCTI puO
Oy TMepeBaKHO CKOHIIGHTPOBAaHI Ha BUSIBICHHI HOBUX
antudpusnux 6inkiB. Kpim AFGP, y kpoBi pi3HUX BUIB
pHO, SIKi TOCTIHHO YK THMYACOBO YKUBYTh Y XOJIOAHIN BOII,
BUSIBJICHO IIIC YOTHPH THITH aHTUPpu3-1ipoTeiniB (AFP),
a TakoXX aHTU(pU3NOTeHIIf004i poTeinu (AFPP) [4, 6].
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UIBHIKHUH MPOTPEC Y AOCTIHKEHHI aHTU(PUZHIX OLIKIB
BIZICYHYB Y TiHB BiIOMHUH (hakT, 10 y 6ararb0X MOPCHKUX

|
"lHcTuTyT rigpoGionorii HAH Ykpainun, m. Kuie, YkpaiHa

2 HauioHanbHU aHTapKTUYHWUI HaykoBui ueHTp MOH Ykpainu,
M. KuiB, YkpaiHa

3 Bigain kpiodisionorii, IHCTUTYT npobnem kpioGionorii i kpiome-
anumHin HAH Ykpainn, m. XapkiB, YkpaiHa

*ABTOp, IKOMY HeO6XiAHO HagcunaTn KopecnoHAeHLit0:
Byn. MNMepesacnaBckka, 23, M. XapkiB, YkpaiHa 61016;
Ten.: (+38 057) 373-74-35, dakc: (+38 057) 373-59-52
enekTpoHa nowrTa: dmytro.lutsenko@cryo.org.ua

Hapiiwna 26.10.2017
MpuitHaTa go apyky 07.11.2017

Constant low temperature and high concentration
of oxygen in Antarctic waters caused the formation of
specific adaptations in their inhabitants. The study of
the mechanisms used by these animals for surviving in
extreme cold water can help in development of novel
methods to cryopreserve cells and tissues.

In 1969, A. DeVries and D. Wohlschlag discovered
special glycoprotein compounds, preventing ice formation
in blood of some Antarctic fishes at negative water
temperature (—1.86°C). These compounds were inherent
to almost all representatives of the suborder Noto-
thenioidei, inhabiting the Southern Ocean. Considering
the number and species diversity the Notothenioidei
made an absolute majority of all Antarctic fish. These
compounds were defined as antifreeze glycoproteins
(AFGP) [3]. Over the last decades the investigations on
cryostability of fish have focused primarily on the
discovery of new antifreeze proteins. In addition to
AFGP, four different types of antifreeze proteins (AFP)
have been identified in various species of fish perma-
nently or temporarily lived in cold water, as well as anti-
freeze-potentiating proteins (AFPP) [4, 6]. Commenting
on these studies, Raymond J.A. said: ‘The rapid pro-
gress on the antifreeze peptides has tended to oversha-
dow the fact that many marine fishes also increase
concentrations of inorganic ions and organic osmolytes
in response to cold. In some cases, these increases can
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KICTKOBUX pHUO IiJI BILTABOM XOJIOAY TaKOX IMOMITHO
301MBIIYIOTHCS KOHILEHTpALii HEOPTraHIYHUX 10HIB Ta
OpTaHIYHIX OCMOJITIB. Y IESKUX BHMAIKaX TaKe MiBU-
IICHHS MOKEe IPUBOUTH JI0 O1IBIIOT KPIOCTIHKOCTI, HIXK
1Ie MOXYTh 3a0e3mednty Oimku» [11].

Binomo, 110 aHTH(PHU3-IPOTETHH HE 3aTHI TPOHUKATH
Kpi3b KIITHHHY MeMOpaHy, a HU3bKOMOJICKYIISIPHI CITO-
JYKH (TaKi sIK CeYOBMHA a00 TIIFOK03a) BIIBHO MPOHH-
KalOTh BCEPEUHY KITITHHH, 3a0eCIIeTyI0ur Kpio3axucT il
BHYTpIIIHBOTO cepenoBumia. Kpim Toro, came opraniusi
OCMOJIITH Ta HEOpPraHiuHi 10HU 3a0€31eUyI0Th BUCOKUI
PIBEHb OCMOJISIDHOCTI KpOBi y aHTapKTUYHUX pub. 3a
TaKHX YMOB TeMIIEpaTypa 00y TBOPECHHS Y BHY TPIIIIHIX
pianHax pud cTae HUHKYOIO 33 TEMITEPaTypy 3aMep3aHHs
okeaHchkoi BomH [ 11, 14]. ArTH(pHU3HI OUIKH Ha BITMIHY
BiJl OCMOJITIB, 3 OJHOTO OOKY, IEPEIIKOIKAIOTE TIO/Ia)Tb-
IIOMY POCTY KPHCTAJIB JIbOAY, SKi BXKE YTBOPHUIIHUCS Y
piauHi, a 3 iHIIOTO — 3aM00IraloTh TAHEHHIO JIHOY IIPH
MIEpEBHIICHHI BiIIOBiAHOI TemmepatypH [2]. Baxmnsorio
3/IaTHICTIO OKPEMHUX OCMOJITIB KpPOBi y puO, SIKi MeII-
KkaroTh Ha rubmHax Bix 0 ;o 800 M, € 3a0e3meueHHs
ctabimizarii JiraHJIHUX 3B’A3KiB OLITKOBHUX MOJEKYI,
1o 3amo0irae iX MOMIKOHKCHHIO il i€l TiApocTa-
TyHOTO TUCKY [14]. Jlo TakuX HU3BKOMOJIEKYISIPHUX
CITONYK, SIKI BUSBISIIOTBCS Y KPOBi 0ararbox XOJOJ-
HOBOJIHMX PHO Yy MiJBHINCHUX KOHIICHTPAIIsIX 1 AKi Bi-
JOMi CBOIMH KPiO3aXMCHHMH BIACTUBOCTSIMH, BiTHO-
CATP 3TraaHi BHIIE CEYOBUHY 1 ITIOK0O3Y. OCKUIBKH OC-
HOBHHUM JDKEPEJIOM YTBOPCHHS CEYOBHHHM Yy OiJIBIIOCTI
AHTAPKTUYHUX pUO € ceuoBa KUCIOTA, TOMY BaXKJIUBO
OLIIHIOBATH ii piBeHb. KpiM TOro BBaXKa€ThCS, 110 BUCOKHIA
PiBEHb OCMOJIIPHOCTI KPOBi Y aHTapKTUYHHUX pHO 3a0e3-
TIEIy€ETHCS 32 PAXyHOK 301IBIIICHHS KOHIIEHTparlis ioHiB K*
y CHpoBaTIi KpoBi [9].

Y po6oTi BUMIpIOBaNH piBEHb IIIOKO3H, CCUOBHHH,
Ce40BOi KUCIIOTH Ta ioHIB K* y KpOBI IpeICTaBHHUKIB TPHOX
POIVH aHTApKTUIHUX pHO miapsny Notothenioidei: No-
totheniidae (Notothenia coriiceps Richardson), Channi-
chthyidae (Chaenocephalus aceratus Lonnberg), Bathy-
draconidae (Parachaenichthys charcoti Vaillant). Yci
pubu Oynu BriliMaHi Ha radok i3 mubun 15-30 M y Bec-
HSHO-TITHIN epion (>koBTeHb 2016 p. — ciuens 2017 p.)
mo6au3y YKpaiHChKOI aHTapKTHYHOI CTAHINT «AKaieMiK
Beprancekmii» B akBaTopii ApPreHTHHCHKHX OCTPOBIB
(65°14°S, 64°15’W). Temneparypa BoaH Ha TIHOWHI
noBii ckiaaana —1,8...—1,0°C. Kpos 3abupanu remnapi-
HI30BaHUM IITPHUIIEM i3 XBOCTOBOI apTepii prbu Biipasy
Ticyst BUIIOBY. PiBeHb OCMOJITIB AOCTIIKYBAJIH B I1JTb-
Hill KPOBi HAa aBTOMATHYHOMY 0i0XiMIYHOMY aHAITi3aTopi
kpoBi «Reflotron Plus» («Roche Diagnostics GmbH»,
Himeuunna) 3a kiMmHaTHOI Temneparypu. OTpuMaHi 1o-
Ka3HUKH Oyiu mpuBesaeHi no ogunuie Cl. Jlns craruc-
TUYHOT 0OpOOKM TaHWUX BUKOPHUCTOBYBAIHM MPOTpa-
My «Statistica 10» («StatSoft, Inc.», CIIIA), 3HauymicTh
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make a greater contribution to freezing resistance than
do the peptides’ [11].

The antifreeze proteins are known to be unable of
passing through the cell membrane, but low molecular
compounds (like urea or glucose) freely penetrate into
the cell, providing cryoprotection of its internal envi-
ronment. In addition, the organic osmolytes and inorganic
ions allow maintaining a high level of blood osmolarity
in Antarctic fish, which contributes to lowering the
melting temperature in internal fluids below the freezing
point of ocean water [11, 14]. Unlike osmolytes, anti-
freeze proteins on the one hand block the growth of ice
crystals in the liquid, and on another hand they protect
the ice against melting under overheating [2]. An impor-
tant ability of certain blood osmolytes of fish, living at
depths from 0 to 800 m, is providing the stabilization of
ligand binding of protein molecules, that prevents their
damage under the effect of hydrostatic pressure [14].
These low molecular weight compounds, which could
be found in the blood of many cold-water fish in the
higher concentrations and known for their cryoprotective
properties, include the already mentioned urea and glu-
cose. Whereas the uric acid is the main source of urea
in most Antarctic fishes, it is important to investigate its
concentration as well. Also, a high level of osmolarity in
Antarctic fish blood is assumed to be provided due to an
increased concentration of K* ions in blood serum [9].

In this work, we measured the concentration of
glucose, urea, uric acid and K" ions in the blood of
representatives of three families of Antarctic fish from
suborder Notothenioidei: Nototheniidae (Notothenia
coriiceps Richardson), Channichthyidae (Chaenoce-
phalus aceratus Lonnberg), Bathydraconidae (Para-
chaenichthys charcoti Vaillant). All fishes were caught
by bait from depths of 15-30 m within the spring-
summer period (October 2016 — January 2017) near
the Ukrainian Antarctic Station ‘Akademik Vernadsky’,
the Argentine Islands, Antarctica (65°14’S, 64°15°W).
The water temperature at a depth of fishing was
—1.8..—1.0°C. The blood was collected with a heparinized
syringe from the fish caudal artery immediately after
the landing. The osmolytes concentration was studied
in a whole blood using an automatic biochemical blood
analyzer Reflotron Plus (Roche Diagnostics GmbH) at
room temperature. The data were reduced to the SI units.
For statistical data processing we used Statistica 10
(StatSoft, Inc.), the significance of differences was esti-
mated by the nonparametric Mann-Whitney U Test.

For the study, we selected the blood mainly in large
specimens of N. coriiceps and in all representatives of
P. charcoti and C. aceratus caught during this period.
Our results are shown in the Table. The special attention
is drawn to significant differences between the concen-
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BiIMIHHOCTEH OIIHIOBAJH 32 HETapaMeT-
prYHAM KpuTepieM MaHHa- YiTHi.

JIis oCcmiIKeHHS. MU BiAOUPaid KPOB
MEPEBAXKHO Y BETMKHUX EK3EMIUIIPIiB N. co-
riiceps Ta B yCIX BiJJIOBJICHUX Y IIeH MPO-
MDXKOK 4acy IpelNCTaBHUKIB P. charcoti Ta
C. aceratus. OTpuMaHi pe3ylIbTaTH HaBe-
JIeHO B Ta0iwIli. 3BepTaloTh Ha cebe yBary
3HAYYII PO301’KHOCTI MiXK MOKa3HUKAMHU
KOHIIEHTPaLii yCiX AOCIIIKYyBaHHX OC-
MoniTiB y P. charcoti ta C. aceratus. Ha
HAIII TTOTYISII, TAKa PI3HUILI MiXK KOHIICHTpA-
LiSIMH OCMOJIITIB Y KPOBI X pHO MOXe
OyTu 00yMOBJIEHA EKOJOTIYHUMH 0CO00-
JIUBOCTSIMH 1CHYBaHHSI KOYKHOTO 3 BHIIB. J[71s
P. charcoti npuTaMaHHWKA TOHHUE CMIOCIO
KUTTSL. BOHM METIKaIOTh TIEPEeBYKHO HA MIJIKO-
BOJUIi aHTAPKTUYHOTO IIENIB(Y 1 TOMY 4acTo
KOHTaKTYIOTb 13 IOHHUM JIbozioM. Notothenia

BwmicT ocmoniTiB y KpoBi aHTapkTU4HMX pmb (Mean + SD)
Contents of osmolytes in the Antarctic fish blood (Mean + SD)

Buan pn6
Spiecies
MokasHuKkn
Indices i .
Notothenia Chaenocephalus Parachaenichthys
coriiceps aceratus charcoti
KinbkicTb pn6 16 57 15

Number of fishes

[oBxuHa, Mm

385,94 + 55,62

535,63 + 38,69

476,33 + 22,87

Long, mm
V\'>"a.°a' r 999,19 + 389,35 | 1305,39+ 315,15 | 787,47 + 284,73
eight, g
fniokosa, MM 4,03 + 3,87 2,81 + 1,64 4,33 + 2,65
Glucose, mM
o 8,24 + 6,45 4,91 + 1,27 10,33 + 2,92
, mM
Cevosa kucnota, MM 0,17+ 0,06 0,14 + 0,03 * 0,17 + 0,05
Uric acid, mM
Cetosura, MM 13,45 + 13,267 | 18,77+ 13,837 18,36 = 5,41

Urea, mM

coriiceps MEIIKae y CX0kuX i3 P. charcoti

YMOBAX, TOMY OUIBIIIICTE TOCTIHKEHHX T10-
Ka3HUKIB y HUX ONMU3bKi 32 3HAaYCHHSIMH,
ayie Bipi3HSIIOTHCS BiJl TOKa3HHUKIB OCHTO-
nenarigaoro xmwkaka C. aceratus, sSIKAU
MPAKTUIHO HE KOHTAKTYE 3 ILOIOM.

Ha nanwit gac icHye gyxe Mano myOuikariiii, y sKkux
HABOJSITHCS IaHi II0JI0 PiBHS OCMOJIITIB Y KPOBi aHTapK-
THYHUX puO. MU He BUSBUIN KOJHUX BiJIoMOCTEH Bij-
HOCHO OCMOJITHOTO CKJIany KpoBi P. charcoti, a nis
C. aceratus 3HAWIIIN JHIIE yOJIiKalii, B SKUX HaBEICHO
MOKA3HUKH PiBHS IIIFOKO3H Ta ii 0OMiHy y CHpOBATII KpOBi
[1]. Tineku anst N. coriiceps BiIOMi JaHi BiTHOCHO yCiX
JOCII/DKYBAHUX HAMK 0CMOJTITIB. CI1ijl 3a3HAYMTH, 11O B
JiTeparypi 3yCTpidaroThCs OKPEMi BiTOMOCTI CTOCOBHO
PIBHS IJTFOKO3H, ce4oBHHHU, K*-10HIB Ta iHIIIMX OCMOJTITIB
y IHITUX BUIIB aHTapKTHIHEX pub [1, 5,9, 11-13]. [Ipu
IBOMY JICSIKi ITOKa3HUKH HABITh Y IOCUTD OJM3bKUX BUIIIB
pHO, Ki OyITK BiUTOBJIEHI B CXO)KUX YMOBAX, iHOII 3HAYHO
BIJIPI3HSIOTHCS, aJI€ 1€ SIBUIIIE TIOKK HE MA€E OJTHO3HAYHOTO
nosicHeHHs [5, 12]. Tomy y po©oTi MU He TOPiBHIOBAIIN
HaII JIaHi 3 pe3yJibTaTaMy, OTPIMAaHUMH Ha 1HIUX BU-
Jax pu6. BUTbIIiCTh JTiTepaTypHUX JaHUX 100 JOCITII-
KyBaHHX HaMH{ BUIB Oynn oTpuMaHi Ha pubdax, BUIOB
SIKUX 3I1MCHIOBAaBCS BIITKY B Bojax IliBaeHHux Opk-
Hercpkux Ta [liBnenHux IleTnaHachKUX OCTPOBIB, IO
3HAXOMATHCS 3HAYHO MIBHIYHIIIE APreHTHHCBKUX OCTPO-
BiB 1 Jie JTHA TeMIiepaTypa Boau ckianae 1..2°C [1, 5,
13]. 3rimuo 3 BuzHauHukoM FAO [7] ApreHTHHCBHKI
OCTPOBH PO3TAIIOBaHI Ha HAWMIBACHHINIIN T'paHMII
apeaniB P. charcoti ta C. aceratus B AHTapKTHIli, TOMY
HaIlli pe3yabTaTd MH OyZeMO IOPIBHIOBATH 3 JaHHUMH,
OTPUMaHMMU Ha MIBHIYHUX TPAHMIX apeaity uX pHo.
OnepxaHi HAMU MOKa3HUKHW BUSBHIUCS B 1,5-3 pasu
BUIINMH, HixK Oynu 3adikcoBaHi y pu0, BUIOBICHUX 01151
octporiB Cirni ta Kinr Jxopmk [1, 5, 13]. Onepxani
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MpUMITKK: Pi3HNLS CTaTUCTUYHO 3HaYylla MO BigHOLWEHH Ao P. charcoti; * —
p<0,05#-p<0,01.

Note: * — the differences are statistically significant if compared to P. charcoti;
*—p<0,05*%-p<0,01.

trations of all the studied osmolytes in P. charcoti and
C. aceratus. We believe that such a difference in the
concentrations of blood osmolytes of these fish can be
explained by certain ecological preferences of each
species. P. charcoti is a benthic fish and predominantly
inhabit the shallow Antarctic shelf, that is why they are
often forced to contact with the anchor ice. N. coriiceps
is living under similar conditions as P. charcoti, so most
their indices are close in values and different from C. ace-
ratus, which is benthopelagic carnivore and virtually has
no contact with the ice in water.

Currently there are very few reports, providing the
data about the blood osmolytes of Antarctic fish. We
have not found any information about the osmolyte
contents in the blood of P. charcoti, and for C. aceratus,
only the data on glucose concentration and its metabolism
in serum were available [1]. Just for N. coriiceps there
are data about all the osmolytes that we have investigated.
There is also an information about urea, glucose, K* ion
and other osmolytes in the other species of Antarctic
fish [1, 5,9, 11, 12, 13]. Several indices sometimes
have significant differences even between relatively
close species caught under similar conditions, but this
phenomenon has not yet been clearly explained [5, 12].
Thus, in this study we did not compare our data with
the results, obtained in other species. Most of the pre-
viously published data about the studied species was
obtained in the fish, which was caught in the summer
in the waters near the South Orkney and South Shetland
Islands, located far to the north of the Argentine Islands,
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HAMH Pe3yJBTaTh HiATBEPIKYIOTh 3aJIC)KHICTh KOHIICHT-
pariif OCMOJITIB KPOBi aHTAPKTHIHUX PHO BiJI CE30HHUX
1 IIUPOTHHX KOJUBaHb TemIieparypu Bomu [9—11].

Mu HOromKyeMOCs 3 TyMKOIO JESKHX aBTOPiB [3,
8], sIKi HOSICHIOIOTH BHCOKHI piBEHb OCMOJISIPHOCTI KpO-
Bl MEIIKAHIIIB aHTAPKTUYHOTO MIIKOBOIJS iX YacTUM
KOHTaKTOM 13 JTb0JIOM (30KpeMa i i3 moHHuM). [linBu-
IIEHUH PiBEHb YCiX BUAIB OCMOJITIB Y ITUX pHO 3armobirae
YTBOPEHHIO 1 POCTY KPHUCTANIB JHOIY y BHYTPIIIHIX
pinunax. Kpim Toro, C. aceratus Hanexatb 0 BUIIB i3
apeayioM 31 3Ha4HUM IepenaaoM mubul (0770 M), 1B
OBOMY BHIIQJIKy CEYOBHHA MOXKE BUKOHYBATH (YHKIIIIO
HE JIUIIE KPIOMPOTEKTOPA, ale i cTabliizaropa Jiraui-
HUX 3B’S3KiB y OLIKOBHX MOJIEKYJaX IPH IiABHIICHHI
TIAPOCTATHYHOTO THUCKY 332 YMOB B3a€EMOJII 3 TpHMe-
THIaMiH-N-OKCHIOM (HaMH He TOCHipKyBaBcs) [14].

TaxuM 9MHOM, BIEpIIE OTPUMAHO JJaHi 1010 CKIIaTy
OCMOJITIiB KpoBi Y P. charcoti. Kpim Toro, HaMu yTOYHEHO
piBEeHb CEYOBUHHU, TITFOKO3HU Ta i0HIB K* y KpoBi N. corii-
ceps 1 C. aceratus, BAJTOBICHUX Ha MUIKOBOJTII AHTapK-
THYHOTO menb(py (APreHTHHCHKI OCTPOBH) B yMOBax
MOCTIHUX HETaTUBHUX 3HAYCHb TEMIIEPATypPH BOJIU.
OneprkaHi pe3ylnbTaTH MiATBEPKYIOTh MPUIYILICHHS,
IO KOHIEHTpAIii OCMOIITIB KPOBiI aHTAPKTHYHHUX PHO
MOB’sI3aHi 3 CE30HHUMHM Ta MIMPOTHHUMH KOJIMBAHHAMH
TEMIIepaTypy BOJIH.

PobGoty BukoHaHO B pamkax «Jlep»aBHOi LiJTbOBOI
HayKOBO-TEXHIYHOI IPOTpaMu MPOBEACHHS JOCTIKEHb
B AnTapkruni Ha 2011-2020 poxu» 3a MiATPUMKH
HAHII Vkpainn.

Asmopu eucnosnooms noosaky Hayionanvnomy Anmapk-
muynomy Haykogomy yeumpy npu MOH Ykpainu 3a nadauy
Moxcaugicms nposecmu 00CAI0NCeHHS 8 AHmapKmuyi, a maKoxc

ycim unenam 21-i Vrpaincexoi anmapkmuunoi excneouyii

3a 00NOMO2Y Y GUNLOBI pUOU 01 OOCTIONCEHHSL.
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where the summer water temperature was 1...2°C [1,
5, 13]. According to the FAO identification guide [7],
the Argentine islands are located on the most southern
boundary of the P. charcoti and C. aceratus habitats in
Antarctica, so we compared our results with the data
one obtained on the northern boundaries of these fishes
habitats. Our results were found to be 1,53 times higher
than data in fish caught near Signy and King George
islands [1, 5, 13]. In our opinion, the results obtained
by us confirm the dependence of blood osmolyte con-
centrations of Antarctic fish with seasonal and latitudinal
water temperature fluctuations [9-11].

We have agreed with the explanations of several
authors on a high osmolarity of blood in the shallow-
water Antarctic fishes which often have a contact with
ice (including anchor ice). Higher concentration of all
osmolytes in the internal fluids of these fishes can pre-
vent the formation and growth of ice crystals [3, 8].
Moreover, representatives of C. aceratus could be found
at a significant depth (0770 m) [7]. In these fish, urea
can perform the function of either a cryoprotectant, or
a stabilizer of ligand bonds in protein molecules during
interaction with trimethylamine-N-oxide (not investigated
by us) at increased hydrostatic pressure [14].

Thus, for first time we obtained the data on the
composition of blood osmolytes in Parachaenichthys
charcoti. We also updated the data on the level of urea,
glucose and K* ions in the blood of Notothenia coriiceps
and Chaenocephalus aceratus caught in the shallow
waters of Antarctic shelf at the Argentine Islands under
constant negative water temperature. Our data supported
the assumption about the seasonal and latitudinal
variations of osmolyte concentrations in the blood of
Antarctic fish related to water temperature.
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