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okosio 150 pa3auuHBIX KOMaHJA, C IOMOIUBID KOTOPBIX MPOrPAMMHUCT MOXKET

OIIPCACIIATHL PA3JIINYHBIC 00BEKTHI U IIPONU3BOAUTL PCHACPHUHI.

Taxke HEOOXOAMMO OTMETUTh, YTO TaK Kak KoMmaHabl omOmmotexkn OpenGL
HE3aBUCHMBI OT OIEPAIIMOHHOM CHUCTeMBI, a cpefa npoekTupoBanus Delphi
coBmectuma ¢ Kylix, To 3a cyer 00beIUHEHUS MX BO3MOXKHOCTEH MOXHO CO371aBaTh
MYJIBTUIUIAT(OPMEHHBIE TIPHIIOKEHHUs, paboTaroie Ha Pa3IMIHBIX OMEPAIMOHHBIX
cuctemax (Windows, Unix, Linux), 9Tto m0oJpKHO 0O€CIIEUUTh OOJBIIYI0 THOKOCTH

IPOTrpaMMHOr0 00ecreueHus] KOMIUIEKCA.

Takum 06p330M, IMPUMCHCHHNUC BCCX BbIMICOIIMCAHHBIX IIPUHIMUIIOB IIPpH
IIOCTPOCHHHU ITO3BOJIMT CO31aTh MOIHHI;Iﬁ TpeHa)KCpHBIﬁ KOMIIJICKC, OTBG‘IaIOIHI/Iﬁ BCCM

COBPECMCHHBIM TpC6OBaHI/I$IM.
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HawnOosiee ontuManbHOM U1 TAKOM CTPYKTYPBI TPEHAKEPA OKa3aj1ach KITMEHT—
CepBEpHAs apXUTEKTypa, IpeICTaBlIeHHAs Ha pUC. 2. 37eCh KIIMEHT (pOpMUpPYeET 3a1poc
K cepBepy Ha s3bike 3ampocoB SQL. SQL-cepBep oOecrneunBaeT HMHTEPIPETAIUIO
3arpoca, ero BHINOJHEeHHE, (JOPMHUpPOBAHHUE PE3yNbTaTa U BbAAYY 3TOTO pe3yibTara
kiueHTy. [Ipu 3ToM pecypcehbl KIIMEHTCKOTO KOMITBIOTEPa HE YYaCTBYIOT B (PU3UUECKOM
BBITIOJIHEHUH 3aMpoca: KIMEHTCKUI KOMITBIOTED JIMIIL OTCHIIAET 3alPOC K CEPBEPHOM
b/l u nonmy4aer pe3yibTaT, OCIe Yero MHTEPIPETUPYET €ro HE0OX0JUMbIM 00pa3oM
U TIPEJCTaBIsET MOJb30BaTe0. Bce 3TO moBbIIaeT OBICTPOAECUCTBUE CHUCTEMBI U

CHWKAET BpPEMsl OKUIAHUs PEe3yJibTaTa 3ampoca.

Cepsep

CeTb

I nporpamMma ‘ | nporpamMma |

KnueHTt Knunent KnueHTt

Puc. 2

[Ipu pa3paboTke NPOrpaMMHOT0 OOECHEeUEHUs TPEHAXEPHOTO KOMILIEKCA
HE0OXO0MMO pellaTh 3a7a4ui BU3yalu3aliy MoABOJHON 00CTaHOBKU — TUIIOBBIX CIIEH
pacroJoXKeHUs JIOKAIU3yeMbIX O0OBEKTOB. J[aHHbIE 3a7auu MOTYT OBITh YCIIELIHO
pEIIeHBI TP TOMOIIIH CPEJICTB KOMITBIOTEPHOU TpaduKu — rpaduuecKoro yCKOPUTEIS
u rpapuyeckor OmOmmuoreku. OAHUM K3 MEPBBIX M HamMOoJIee pPaclpOCTPAHEHHBIX
cTaHaapToB rpaduueckoit 6ubmmoreku spiusgercs OpenGL (oTkpeiTas rpaduyeckas
o6ubnmnoreka). Xots oudnanorexka OpenGL u cuntaercs oaHOM U3 TydnX OMOIMOTEK,
Kak a1 Mpo(ecCHOHATIbHOTO MPUMEHEHUs, TaK W i1 Urp, Y He€ CYIIECTBYIOT U
KOHKYpeHThI. Cpeii HUX MOKHO OTMETUTh Takue, kak GLide, Heidi, a Taxxe omgHOTO
13 IIaBHBIX KOHKYypeHTOB — Direct3D u3 makera DirectX, paspadoranHoro dhupmoi
Microsoft.

C Touku 3penus nporpammucta, OpenGL —3to nporpammusblil uuTEepdeiic s

rpauuecKkux yCTpOMCTB, TaKUX Kak rpaduueckue yckopureaud. OH BKIIOYAET B ce0s
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PECULIARITIES OF THE RAINBOW TROUT (ONCORHYNCHUS MYKISS)
LIVER MORPHOLOGICAL ORGANIZATION

Morphological structure of the Oncorhynchus mykiss liver was investigated. It
has been detected that the Oncorhynchus mykiss digestive glands are represented by
the liver and the separated pancreas. The intensity of histochemical reactions, liver
organometry and hepatocyte cytokariometry were also studied.

Key words: liver, rainbow trout, hepatocytes, hepatocyte nuclei, central vein,
organometry, cytokariometry.

Introduction

Salmon fish breeding is a leading process in aquaculture in the world. During
this process, it is possible to obtain delicacy products with a merchandise weight of 0.3
to 3 kg over a small period of time (10-24 months). Food value of salmon fishes is
recognized in Ukraine as well. The high market price for this fish is a testament to this.

The main object of salmon farming in Ukraine is rainbow trout (Oncorhynchus
mykiss) (Walbaum 1792). It is a representative of the freshwater reservoir ichthyofauna
of western North America, from southern Alaska to California. Rainbow trout have
played an important role in aquaculture around the world for the last 130 years. The
edible part of the trout's body is 78-80%, the share of the loin is 68-70,5%. Trout meat
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Is characterized by high taste and dietary quality. The product contains 18 essential
amino acids and a significant amount of polyunsaturated fatty acids.

Trout is one of the most attractive objects of aquaculture, because the meat has
high taste and dietary quality; production of delicate red caviar. Producers are
interested in this area of salmon aquaculture. The plasticity of rainbow trout to
environmental conditions, its ability to effectively consume artificial feed and produce
delicate red caviar is the reason for this. Caviar of this type of trout is a domestic
alternative to traditional salmon roe.

Today in Ukraine about 1500 tons of commercial trout are grown annually.
However, the needs of the Ukrainian consumer market in salmon fishes currently
account for about 8.5 thousand tons, of which the rainbow trout is about 3 thousand
tons. The basis of modern trout farming is the cultivation of fish under controlled
environmental conditions using specialized granular feed. Peculiarities of the digestive
system structure are the result of the fish adaptation to certain types of feed. The
digestive system consists of the digestive tract and digestive glands, namely the liver
and pancreas.

Despite the large amount of research work in the field of ichthyology, the
morphological structure of rainbow trout liver remains poorly understood. Therefore,
the purpose of the work is to find out the peculiarities of the morphology of rainbow
trout (Oncorhynchus mykiss) liver.

Material and methods

As a test material was used liver immature trout rainbow (Oncorhynchus
mykiss) in the amount of 15 copies. The liver was obtained from the newly caught fish
by anatomical incision. For fixation, liver fragments of size 0.5-1.0 cm were selected.
Material fixation for histological examination was performed in 10% aqueous formalin
neutral solution for 24 h at room temperature. After fixation, the material was washed
with current water, then poured into celloidin. Before pouring into the celloidin, the
material was dehydrated in alcohols of different concentrations (70 °, 80 °, 96 ° and
absolute alcohol) for 24 h each. After dehydration, the material was placed in
alcoholether for 24 h, poured into a solution of liquid celloidin (4-5%) for 2-4 days
and transferred to thick celloidin (10%). After consolidating, the material was cut and
glued to the wooden blocks. The blocks were stored in 70 © alcohol. Slices 10 pm thick
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Paboumne craHmum omnepaTopoB OOBEAUHSAIOTCS B KIACCHI 1O JIOKATHHOMY
npusHaky. OObennHEHHEe pabdouux CTaHIM B OJIHOM KJIACcC€ OCYIIECTBIACTCS
MOCPENICTBOM KOHIIeHTpaTopa. KouieHntpatop ¢usndecku oObEIUHSET CTaHIUU
OTEepaTopoB B y3eid. BBIXOAHOW MOPT KaXXJOTO KOHIEHTpATOpa MOJIKIIOYAETCS K
TOJIOBHOMY KOMMYTATOpY, TaK XK€ K 3TOMY KOMMYTAaTOPYy MOAKIIOYAIOTCS padodwne
CTaHIIUN UHCTPYKTOPOB. [I0CKOIBKY TOPTHI KOMMYTAaTOPOB PabOTAIOT MapajlIeIbHO,
TO WX WCHOJB30BaHHE Ha BEPXHEM YPOBHE CETH IMIO3BOJISIET OCYIIECTBUTH
OJTHOBPEMEHHOE MOJIKIIF0OUEHUE ABYX KJIACCOB ONEPATOPOB K COOTBETCTBYIOIINM JIBYM
cepBepam HHCTPYKTOPOB.

B kadecTBe OCHOBHOTO CpeAcTBa pa3pabOTKH MPOTPAMMHOTO OOeCTIeueHUs
Komruiekca Obutl BBIOpaH mpoaykt Borland Delphi. Bwibop manHoro mpomaykra
0OyCJIOBIIEH PSJOM €ro JOCTOMHCTB: OBICTPBIA ONTUMHU3ZUPYIOUIUN KOMITUJISTOP,
OOJIbIION HA0Op CPEACTB MOIACPKKHA CETEBBIX MPUIOKEHUNH U 0a3 JaHHBIX.
CpenctBoM yrpaBicHUs 0a3aMu JaHHBIX KOMIUICKca Oblia BeiOpaHa cuctema Borland
Database Engine (BDE), xoTopast obecrieunBacT paboTy ¢ pa3IMYHBIMU THIIAMH 0a3
JAHHBIX. baHKW MCXONHBIX JaHHBIX MPEIOJIAraeTcs XpaHuTh B ¢dopmare TadJuIl
Paradox. Jlauuslii (opmaT obOecrieurBaeT HEOOXOMUMBIC CPEACTBA IS XPaHEHHUS

PAa3JIMYHBIX TUIIOB AAHHBIX — OT PI306p3,)KCHPIfI A0 CMMBOJIBHBIX CTPOK.

Br16op apxuTekTypbl 0aHKa JaHHBIX KOMILIEKCA OBLIT OCYIIECTBIEH U3 TPEX
HanOoJIee pacpoCTPaHEHHBIX APXUTEKTYP: apXUTEKTYPHI (pailsi-cepBep, apXUTEKTYPhI

KJIINEHT-CEPBEP U TPEX3BEHHOW apXUTEKTYPbI KIIMEHT-CEPBED.
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Pemenne BpileonucaHHbpIx 3a1ad4 3()@PEKTUBHO pEHIAIOTCS C MOMOIIBIO
COBPEMEHHBIX  KOMIIBIOTEPHBIX  TexHojorumil. Cama CTpyKTypa TpeHaxepa
IpeaIoiaraeT Hajauuue Kak MUHMMYM JBYX aBTOMATU3HPOBAaHHBIX padOYUX MECT:
pabouero Mecta HHCTPYKTOpa 1 pabodero mecra oneparopa. Ob6a 3t pabodynx mMecta
JOJKHBI UIMETh BO3MOKHOCTB B3aMMOJIEHCTBOBATh MEXKy co0oi. [ToaToMy oHUM U3
BaXKHBIX BOINPOCOB, BIMUSIOLUIMM Ha AAJBHEHIIYIO CTPYKTYpY TpEeHa)Kepa, SBIIAETCS

peain3anuia 00eCIICUCHMS CETEBOTO BBaHMOHCﬁCTBHH OIICPAaTOPOB U UHCTPYKTOPA.

B pesynbprare mpoBen€HHOTO aHaNM3a psila ceTeBbIX TexHoyoruii Ethernet,
Fast Ethernet, Token Ring, Gigabit Ethernet u FDDI 05110 110Ka3aHo, 4YTO TEXHOJIOTHUS
Ethernet He obGecnieunBaeT HEOOXOAUMYIO CKOPOCTh TIEpEeNavn TAHHBIX. TeXHOIOTHS
Token Ring HeAOCTaTOYHO XOPOIIO MOICPKUBACTCSI HEOOXOJMMBIM 000PYI0BaHAEM
Ha oTeuecTBeHHOM phiHKe. Texnonoruu Gigabit Ethernet u FDDI nocrarouno xoporio
M3BECTHBI, MO/I/IEPKaHbl Ha POCCUICKOM PHIHKE KOMMYHHUKAIIMOHHOTO 000pYI0BaHNUs
1 00ecnevyrBaloT BBICOKYIO IMPOITYCKHYIO CIOCOOHOCTH KaHanoB a0 800 Moaiirt/c.
OpHako Uis ypOBHS JIOKAJBHBIX CETEH NPUMEHEHHE TaKUX BBICOKOCKOPOCTHBIX
TEXHOJOTMM SKOHOMHMYECKH HelenecooodpasHo. Takum oOpa3zom, Haumbosee
ONTHUMAJIBHOM MO MOKA3aTEeI0 CKOPOCTh MEPEAAUN JAHHBIX/CTOMMOCTb 000PYI0BaHUS

sBisieTcs Texuonorusa Fast Ethernet.

OO6miast CTpyKTypa KOMIUIEKCa MOJTOTOBKM OMNEPaToOpoB Oa3zupyercs Ha
JIOKAJIbHOW KOMIIBIOTEPHOM CETH M HCHOJIb3YeT TEXHOJOTHIO0 «KIUEHT-CEPBEPH.
CeteBble CTaHIMM, Ha KOTOPBIX YCTaHABIMBAETCA MPOTPAaMMHOE OOeCleueHue
pabounx MEeCT HUHCTPYKTOPOB, SBISIOTCS cepBepaMu. (COOTBETCTBEHHO MeECTa
OMepaTopoB — KIIMEHTaMH. Bo3M0XHO 00beIMHEHHNE CTAHIIMI OMepaToOpoB B paboune
rpynnbl. Kaxkmas pabouas rpyrmna MOAKIIOYAETCS K OJHOMY COOTBETCTBYIOIIEMY
cepBepy - MHCTpyKTOpy. Du3nueckass CTpyKTypa CETH KOMILJIEKCa MPEACTaBIE€Ha HA

puc. 1.
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were made on the sled microtome MPS-2. For the manufacture of histological
preparations liver tissue was stained with hematoxylin and eosin. Einarson's method
(1951) revealed "total" nucleic acids. Protein localization was evaluated using the
Schust method (1967).

The preparations were studied using microscopes MBS-10, MBI-15-2,
Axiostar plus (Carl Zeiss). The calculations were performed using a MOV -1-16x
ocular screw micrometer. Micrographs were taken with a KONUS microscope and a
CCD COM PLUGUE USB-2 built into it.

Statistical processing of the results was performed using standard methods
(Excel computer program).

Results

The rainbow trout liver is located in the anterior lower part of the fish body

cavity, to the left of the stomach. It has a dark cherry color and a dense texture (Fig. 1).

Fig. 1. Topography of internal organs in the body cavity of the two
years rainbow trout: 1 - gills; 2 - heart; 3 - spleen; 4 - liver; 5 - swimming
bubble; 6 - stomach; 7 - kidneys; 8 — intestine

Cranially, the liver borders the spleen, dorsally - restricted to the gonads, and
caudally to the intestine. The gallbladder of the rainbow trout is quite large. It is located
on the inner surface of the liver in front of it.

5
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On histological preparations of a two years rainbow trout liver , liver particles
were not visually differentiated between themselves by a connective tissue stroma. This
was due to the poor development of the intra-organ connective tissue stroma. Therefore
the liver particles didn’t have clear boundaries (Fig. 2). However, the main
morphofunctional unit of fish liver, like mammals, is the liver particle.
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Fig. 2. Liver of the two years Fig. 3. Liver plates of the two years

rainbow trout (hematoxylin and rainbow trout liver (hematoxylin and

eosin, x 50): a - parenchyma; b - ecosin, x 400): a - central vein; b - bile

central vein. surface of hepatocytes; ¢ - vascular surface
of hepatocytes

To the periphery of the particle, from the central vein, radially departed sinuous
shape liver plates. They are clearly separated from each other (Fig. 3). Between the
liver plates, the sinusoidal hemocapillaries, which also had a sinuous shape, were
clearly visible. The bile capillaries extending in the middle of the liver plates are
characterized by the absence of their own membrane. This membrane is formed by
hepatocyte membranes. The liver plate consists of these membranes. There are
particles on the periphery, with the bile capillaries being combined into interparticular
bile ducts. They have their own shell of the cubic epithelium (Fig. 4). Hepatocytes of
the two years rainbow trout are small cells, polygonal in shape, which are close to each
other. Cell boundaries were poorly viewed. The vast majority of hepatocytes had
cytoplasm with a large amount of acidophilic granularity. In single hepatocytes
complete replacement of the cytoplasm with fat inclusions in the form of droplets was
observed. Hepatic cells (hepatocytes) had one or occasionally several nuclei, with
distinct nuclei (Fig. 5). In most cases, on liver histological preparations of the two
years rainbow trout, in hepatocytes of a nuclei were located in the cell center (fig. 5).

6
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N306aBUTBCS OT TEPEUYHCICHHBIX HEJAOCTAaTKOB WJIM, O KpalWHeh wepe,
HECKOJIBKO YMEHBIIUTD UX MTOMOTAIOT TPEHAXKEPHI.

TpeHaxep — 3TO TEXHHYECKOE YCTPOWCTBO, MNPEIHA3HAYECHHOE JUIA
BBIPAOOTKA HEOOXOIUMBIX HABBIKOB W YMEHHUS Yy YEJIOBEKa WU TPYIIHI JIIOACH B
pe3yibTaTe CoO3JAaHUs UMUTUPOBAHHOW HMHQPOPMALMOHHON MOJIENH, CIOXHOCTb

KOTOpOﬁ U3MCHIACTCA B 3aBUCUMOCTH OT O6yq€HHﬂ.

TpeHaxepbl CIOXKHBIX CUCTEM OOBIYHO CTApAIOTCs CAENATh KaKk MOKHO OoJiee
TOYHOM Komueil oOpa3ua. CTOMMOCTh TAKOTO TPEHAXEPa MOXKET ObITh OYEHb BBICOKA
U MpUOIMKaeTcs K CTOMMOCTH caMoOro Komiuiekca. M 371ech Ha MOMOIb MPUXOAUT
OBM, Ha KOTOPOI MO’KHO MOCTPOUTH MATEMATUYECKYIO MOJIETb CUCTEMBI, CIOCOOHYIO
BOCIIPOU3BOJIUTh BCE CUTYallMH, BO3HUKAIOUIME TPU padoTe peasbHOTO OOBEKTa.
Kpome toro, vra O9BM MOXKHO M3MEHATH TEMIT TPEHHUPOBKHU. Tak, HAYMHAIOLIETO
orepaTopa MOXHO TPEHUPOBAaTh B MEJJIECHHOM TEMIIE, a TI0 MEpE MPUOOPETEHUS UM
OIBITA YBEJIMYNBATH TEMII.

Hampumep, NpUMEHHUTENBHO K IOCTPOEHUIO TPEHAXKepa OIepaToOpoOB
TUAPOAKYCTUYECKHUX KOMIIJIEKCOB MOKHO BBICIIUTH TP OCHOBHBIE 33]Ja4H, PEIIAEMBbIC
B IIpOILIECCE MMOATOTOBKH ONIEPATOPOB C MOMOIIBIO TPEHAXKEPA.

[lepBas 3a7aua 3aKII0O4AETCS B CO3AHUM UMUTUPOBAHHOW MH(MOPMALIMOHHON
MOJCIH TIOJBOJHOM OOCTAaHOBKM, AaHAJIOTMYHOM II0 CBOMM BO3JCHCTBHUSIM Ha
orepaTopa B peajibHOI oOcTaHOBKe. [1epBble TpeHakephl UCIOIB30BAIN YIIPOILLIEHHBIE
MOJENIM, HE TO3BOJISIBIIME HMMUTUPOBATh BCE BO3MOXHBIE cuTyauuu. Ho
CYILIECTBYIOIIUE CETOJHSI BBICOKONPOU3BOAUTEIbHBIE BBIYMCIUTEIbHBIE MalIUHbBI
MO3BOJISIIOT MIPU BOCCO3/IAHUM JOCTATOYHO CJIOKHOW MOABOJIHOM OOCTaHOBKH B 30HE

0030pa I'’AC moIHOCTHIO 3aMEHUTh UMUTALIMIO MAaTEMAaTUHYECKUM MOJICIIMPOBAHUEM.

Bropas 3amaua cocToUT B MoaydyeHUHd HHPOPMAIIUK O PEaKIIMU oTlieparopa Ha
MOCTYMAIOIINE TECTOBBIC CUTYAlMH. DTO MO3BOJISET MPOBOJIUTH OLIEHKY MOJATOTOBKU

o0yuaeMoro B Ipoiiecce oOydeHus.

Tpetbeit 3amaueit siBIsICTCS yrpaBieHUEe yaeOHONH HHPOPMAITMOHHON MOIEITHIO
MOABOAHON 0OCTAaHOBKHM B X0j€ OOy4eHHUs oreparopa. Perienue »Toil 3aaun Takxke
1e1eco00pa3Ho BO3JIOXKUTh Ha DBM, KoTopas ¢ moMolipio 00yyaroei mporpaMmbl
JOJDKHA MOAU(GUIIUPOBATh MH(POPMAIMOHHYIO MOJENh MOJBOJHON OOCTaHOBKH B
3aBUCUMOCTH OT YCIIEITHOCTH OOYYEHUS M BBIJATh HEOOXOIUMbIE PEKOMEH AU TI0

NATBHEUIIINM JEHCTBUSIM.
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Kumy6aesa A.T.!, Aocenoa 5.M.?, 96aipaxman A.M.5, Manan 1.B.*

(Ycmapwumii npenooasamens, >**cmyoenmor

Eepaszuuckuu nayuonanvnviu ynusepcumem umenu JI.H.I'ymunesa, 2. Hyp-cyrman.
Kazaxcman)

TPEHAXEPHBIE CUCTEMbI HA BA3E JIOKAJIbHbIX
BbIYNCITUTEJIbHbIX CETEWN

YMeHHe 4YenoBeKa BBIIOJHATH Ty WIM HWHYKO padOTy 3aBUCUT OT
MHAUBUAYaJIbHBIX 0COOCHHOCTEH MHTEIIIEKTa, CIIOCOOHOCTU IEPEHOCUTD IIEPETPY3KHU.
Jliis onpeieNieHnss COOTBETCTBUS CIIOCOOHOCTEN OTIEIBHOTO UeIOBEKa TPEOOBAHUSM,
MMpECABbABIIAICMBIM TEM WJIM MHBIM BHAOM JACATCIIBHOCTHU, CIIYKUT HpO(l)CCCHOHaHBHBIfI
ot00p. CyliecTByeT MHOTO Pa3jM4HbIX METOAUK OTOOpA, MO3BOJISIOIUX JTOBOJIBHO
TOYHO OINpPEAENUTh Oynymux cnenuaiuctoB. OnHako emie OoJjiee BakHas pojib B
IPOLIECCE CTAHOBJIEHUS HOBOI'O CIIELMAIMCTa OTBOAMUTCS Ipolieccy oOyueHus, a B
OCOOEHHOCTH €T0 MPaKTUYECKON YaCTH.

KuiroueBrble cji0Ba: TpeHaXXephl CI0KHBIX CUCTEM, UH(OPMAIIMOHHAS] MOJIEIb,
Ethernet, Fast Ethernet, Token Ring, Gigabit Ethernet, FDDI, koMmboTepHas ceTb,

KOHILIEHTPATOp, cepBepHast b/l.

AHaIM3Upysl COBPEMEHHBIE METOMBI MOATOTOBKM, MOYKHO CHENaTh BBIBOJBI,
4yTO0 OOyuYeHHE OINEepaTOpOB HA PEAJbHON TEXHUKE HEBBITOJHO H3-3a CIEAYIOLIUX
HEJIOCTaTKOB:

TPEHUPOBKH, KAK IIPABUJIO, TOPOTOCTOSAIINE;

TEXHUKOW JJIs IPOBEICHNS TPEHUPOBOK HE BCErla yAAETCSA BOCIIOIb30BaThCS;

BPEMEHHBIE 3aTpaThl HA IMPOBEACHHUE TPEHUPOBOK OTPAaHUYEHBI CPOKOM H
nmporpaMmmMamMu 00y4eHHSs CIICITUAICTOB;

BBIMTYIIICHHBI  CHENUANMCT BBIHYXIEH TIOTOJIHATH CBOM 3HAHUS U
COBEPIIICHCTBOBATh MPUOOPETCHHBIE HABBIKM YK€ B MPOIECCE CaMOCTOSITEIbHOMN

MPaKTUYECKON PabOTHI;

OLICHKA PEe3yJIbTaTOB B MPOIIECCE TPEHUPOBOK MHOTA 3aTPYyIHUTEIbHA.
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The nuclei of the latter are enlightened, rounded, and mostly contained 1 nucleus.
Condensed chromatin is scattered around the nucleus in the form of lumps and grains,
and in most cases localized near the inner surface of the nucleus.

Fig. 5. "Total"

acids proteins in hepatocytes of the
in the liver of the two two years rainbow trout
years rainbow trout (Shust, x 1000): a -
(Einarsson, X 400): a Plasmolemma; b - cytoplasm; ¢ -
hepatocytes: the nucleus

b - bile duct membrane;
¢ - a lumen of a bile duct

When staging the histochemical reaction to "total" nucleic acids by the
Einarson method, it was found that the chromic droplet was intensively formed in the
interaction of chromium branches with halocyanin in all histostructures of the liver
(Fig. 4).

When detecting protein substances using amido black 10-B, according to the
method proposed by V.l. Shust, this dye was differently associated with different
proteins that formed rainbow trout liver structures. During histochemical studies it was
found that cytoplasm of hepatocytes in the reactions to proteins is colored unevenly.
The highest intensity of histochemical reactions to the detection of "total proteins™ was
observed in the walls of blood vessels, cytoplasm and hepatocyte nuclei (Fig. 5).

According to organometry, the average diameter of the central veins in the two
years rainbow trout averaged 10.27 + 0.4 um, with the variability level of this indicator
17.1%. The average diameter of the liver particles, which were concentrated around
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the central veins, was 38.42 + 1.7 um, with the variation coefficient was 12.1%. The
width of the liver plates was 3.96 + 0.32 um, with a variability level of 9.6%.

According to cytometric studies, the diameter of the hepatocytes of the rainbow
trout averaged 0.78 = 0.01 um, with the variability level 4.7%. The average diameter
of the hepatocyte nuclei was 0.32 + 0.01 um, with the variation coefficient on this basis
itwas to 21,4%. The nuclear and cytoplasmic ratio was 0.11 £ 0.03, with the variability
level 71.0%.

Conclusions

1. Digestive glands of rainbow trout (Oncorhynchus mykiss) are presented by the
liver and the separated pancreas.

2. The highest intensity of histochemical reactions, for the detection of nucleic
acids by the Einarson method, in the rainbow trout liver o have walls of interparticle
vessels, hepatocytes, pancreatocytes, especially their nuclei, which are stained more
intensely. In the interparticle connective tissue, a relatively small concentration of

nucleic acids is observed. Total proteins are found in all organ structures.
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