Due to the poorly studied organs of vision in Clarias gariepinus, we set out to use different dyes to study the micro-
structure of the eye in the early periods of ontogenesis and determine the most effective methods of histological staining.

The object of the study was the fry of the marbled catfish at the age of 14 days. The material for making histological
sections was the organs of vision of Clarias gariepinus. Staining was carried out in two ways: with Gill hematoxylin and
eosin alcohol solution, and we also tried out Mallory's staining.

The results of our research have confirmed the data of other authors that the process of formation of all layers of the
organ of vision occurs at the stage of pre-larvae. Already on the second day, active eye mobility and the reaction of the
visual apparatus to light were recorded in experimental fish. The cornea of the eyes is flat, which is typical for aquaculture
facilities. The microstructure of the eye is represented by clearly distinguishable layers on the 14th day after hatching. On
the longitudinal section of the micropreparation, when stained with hematoxylin Gill and 1% alcohol solution of eosin, the
actual vascular membrane of the retina of the eye, consisting of loose fibrous connective tissue, is visible. The outer layer
of the retina is represented by rods and cones, which contain bipolar neurons, as well as a photosensitive pigment, which is

clearly distinguished when stained with hematoxylin by Mallory.

Key words: Clarias gariepinus, or gan of vision, retina, histology, staining.
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BJIUSAHUE KOMILIEKCHOM KOPMOBOI TOBABKHU
HA MUKPOCTPYKTYPY CEJIE3EHKHU BEJIBIX KPBIC

Cumetixo Anexcandp Braoumuposuu, acnupanm
Mxpmusan Mans D0yapoosua, 0-p éemepunap.nayx, ooy.
TI'puntox Examepuna Cepeeesna, KaHO.8emepuHap.Hayk
Caghponos [anun Uenamvesuy, kano.eemepunap.Hayx, 0oy.
Canxm-Ilemepbypeckuii 20cyoapcmeeHHblil YHUgepcumen éemepuHaprol meouyunsl, Poccus

PE®EPAT

[Ipu omeHKe BO3ICHCTBUS Pa3IMIHBIX IpPENapaToB (B TOM YHUCIE KOPMOBBIX JO0ABOK) OYEHB Ba)KHBIMHU
SIBIISIEOTCSL CBEJICHUS, O BIMSHUM WX Ha MPOiH(Eepanuio KIETOK OpraHoB MMMYyHoreHe3a. OIHHM W3 TaKuX
OpraHOB SBISIETCS cene3eHKa. OObeKTaMH SKCIICPUMEHTAIEHOTO HCCIICAOBAHIS CIYXKIUTH JIEBATH OCJBIX J1a00-
PATOPHBIX KPBIC, KOTOPBIM B TCUCHHH TPEX MECSAIIEB Y MTOJIOTBITHBIX TPYII BMECTE C KOPMOM MPHMEHSIIN Pas3-
HBIE JI03bI KOMIUIEKCHOW KOPMOBOW 100aBKH (PHIOHOM MyKH). BBUTH CO37aHbI TPH MOJONBITHRIE TPYTIIEL: Tep-
Basi — KOHTPOJIb (3a/1aBalii TOJHKO KOMOHMKOPM), BTOpasi — CKapMJIMBaHHWE KOMIUIEKCHOH KOPMOBOH JH00aBKH
(800 MT/KT) ¢ KOMOUKOPMOM, & TPEThsI - CKAPMIIMBAHHE KOMIUIEKCHON KOpMOBOH nobaBku (600 Mr/kr) ¢ KOM-
6uxopmoMm. B cpemHem Macca Tena JKUBOTHBIX HOJOIBITHBIX TPYIII CYIIECTBEHHO HE OTINYAIach OT MoKa3are-
JIed KOHTPOJIBHOHU rpymmbl. Pe3ynbraTel MOP(HOMETPHH CeIe3eHKH KPBIC MMOJTBEPIMIIN, YTO JTUHAMHKA MACChI
CeJIe3eHKU MPOMOPIUOHAIBHA POCTY J)KUBOTHBIX M YBEITMUEHHIO MAacchl Tena Kpbic. Hapymenus makpocTpyk-
TYpBI CEJIE3eHKH HEe OOHAapyXXEHBI, a T'MCTOJIOTHYECKHE HMCCIJICJOBAHUS IOKA3alM, YTO HMCHOJIB30BAHUE KOM-
IUIEKCHOM KOPMOBOW JOOABKM HE NMPHBOAWT K CYIIECTBEHHBIM M3MEHEHHSM Ha MHKPOCTPYKTYPHOM YpPOBHE.
HccrnenoBanus MPOBOAMINCH B paMKax HaydyHOH paboThl Ha TeMy «l mrueHa mepepabOTKH OHOIOTHYECKUX
OTXOJIOB METOJOM MHKPOOHOTO CHHTE3a.

KuaroueBble ciioBa: KOpMOBas I[OﬁaBKa, J'Ia60paT0pHLI€ KPBICHI, CCJIC3CHKA, MOp(i)OMeTpI/IH T'HCTOJIOI'HA.

BBEJ/[EHUE

B HacTodlee BpEMs BBICOKAS MNPOAYKTHUBHOCTbH
JKUBOTHBIX SBJISICTCA BaXHBIM KPUTECPUCM OLICHKU

KOHBEPCHUM KOPMa, YTO COMNPSIKEHO CO CHIKEHHEM
pacxo 0B Ha MPOU3BOACTBO EAMHUIBI MPOJYKIHU.
CoBpeMEeHHbIE TEXHOJIOTHH CIIOCOOCTBYIOT CO3/a-
HUIO HEOOXOAWMBIX YCIOBHH COAEP)KaHUS U KOPM-
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neHns Uit (GOpPMHUPOBAHMSA MaTOYHOTO crazaa [1, 3,
4]. MHOTOYHCIICHHBIE WCCIEI0BaHUs JTOKA3bIBAIOT,
YTO BONPOC KayecTBAa KOpMa U MPOIECC €ro ycBoe-
HUSI Pa3iIM4eH Uil pa3HbIX BUJIOB KMBOTHBIX M Tpe-
OyeT neraipHOrO M3yueHwus [2, 5, 6, 7, 8]. Buusaue
MHOTUX (aKTOpOB OOYCIaBIMBAIOT BO3HHMKHOBEHUE
sTHX TpobieM. B mepByro odepens, HeraTuBHOE
BO3JICHCTBUE OKa3blBaE€T HAPYILUEHUE YCIOBUH CO-
JepKaHUS KUBOTHBIX: MUKPOKIMMAT, TEXHOJIOTHYE-
cKoe 00opyaoBaHWE, KadecTBO BOJBI IS TIOE-
Hus. [lomuMo 3TOrOo, MHOrHMe KOopMa OBIBAIOT HE
TOJIBKO HE cOANaHCHPOBAHBI MO COAEPIKAHUIO MUTA-
TEJILHBIX BEUIECTB, BATAMMHOB M MHHEpAJIOB, HO U
MoryT ObITh HeOe30IacHsl MO psiay ToKazareneil. B
JaTbHEHIIIeM 3TO MPHUBOAUT K CEPbE3HBIM MpoOIIe-
MaM, KOTOpPbIe BIHUAIOT Ha 3J0POBbE, KAYECTBO KU3-
HU XUBOTHBIX ¥ UX MPOAYKTUBHOCTB. DKCIICPUMEHT
OBLT TIPOBE/ICH B paMKax HAy4IHOW pabOTHI HA TeMy
«'mruena nepepabOTKH OHOJIOTHYECKUX OTXOJIOB
METOJIOM MUKPOOHOT'O CHHTE3a».

IIpu oueHke BO3ICHCTBUS pa3iIM4HBIX Ipernapa-
TOB (B TOM YKCJIe KOPMOBBIX T00aBOK) OUCHb BaYKHBI-
MU SBJSIFOTCSI CBEICHUS, O BIIMSIHUM X Ha Tpoiude-
panuio KISTOK OpraHOB MMMYHOTEHe3a. B cBs3um ¢
MHOTO(YHKITOHAJBHOCTBIO, CeNe3¢HKa BBICTYIIACT B
poim CBOCOOpA3HOTO WHAWKATOpPA, CHUTHAIM3HPYIO-
MEero 0 HaJIM4MU MHOXKECTBA IMATOJIOTHMYCCKHUX IIPO-
LeccoB B opranusme. MmyHoorudeckue aucqyHk-
U, TPUBOAAIINEC K UBMCHCHUIM (bI/ISI/IOJ'IOFI/I'-IeCKI/IX
MapaMeTpOB CeNe3EHKH, YaCTO SABJIAIOTCS CIEICTBUEM
BO3/ICHCTBHUS Pa3sHOOOPa3HBIX XUMIYECKHUX arCHTOB.

Lenpio Hamero WcCICIOBAHUS SBILUIOCH HU3Y-
YUTh BIMSHUE KOMIUIEKCHOW KOPMOBOH T0OABKH Ha
MHUKPOCTPYKTYPY CEIe3CHKH JTa00PaTOPHBIX KPBIC.

MATEPUAI H METO/TbI

HccnenoBanust ObUTM TIPOBEIEHBI B YCIIOBHSX
BUBapuUs M THUCTOJOTMYECKOW JjabopaTopuu B
OI'bOY BO «Cankr-IlerepOyprekuii - rocynap-
CTBEHHBIH YHUBEPCUTET BETEPUHAPHON MEAMIMHBIY.
OOBEKTOM HCCIIE0BAaHUS SBISUTUCH AEBATH OCNBIX
71a00paTOPHBIX KPBIC, KOTOPBIM B TEUYEHUH TPEX Me-
CSILIEB BMECTE C KOPMOM BCKapMIIMBAIIM KOMIUICKC-
HYI0 KOPMOBYIO 100aBKy. bbuto co3mano Tpu mon-
OTIBITHBIE TPYIBI, NepBasi — KOHTPOJb, BTOpas —
HCTIONb30BaHUE KOMITICKCHON KOPMOBOM 100aBKU U
KoMOuKOpM Maccoit 800 MI/Kr, a TPEThsl - UCIIOJB30-
BaHHE KOMIUIEKCHON KOPMOBOM J00AaBKH M KOMOH-

KopM Maccoit 600 Mr/xT.

[Tocne BBeieHUs B palliOH KOMIUIEKCHON KOPMO-
BOI 100aBKU €KETHEBHO OCYIIECTBIISUICS KIMHHUYE-
CKHUI OCMOTp COCTOSIHHSI *KMBOTHBIX, OIL€HMBAaJach
X aKTHUBHOCTb M HoefaeMocTh kopma. Ilo ucreue-
Huto 90 nHEl MpOBOAWIM HUTOTOBOE B3BELINMBAHUE
NP TIOMOIIM TIOPTATHBHBIX 3JICKTPOHHBIX BECOB
MH-200 ¢ TpexkKpaTHOW NOBTOPHOCTBIO B pPa3HOE
BpEMSI CYTOK.

JIsl M3rOTOBJIEHHUS TUCTOJOTMYECKUX Ipernapa-
TOB M3 Ka)kJJON MOJOMBITHON IPYIIBl OTOUpaNu ce-
ne3eHky u nomemanu B 10%-it HeHTpanbHbIi 3a0y-
(bepennblii pactBop QopmanuHa Ha 72 yaca. O0e3-
BOXKHBaHHE MPOBOIWIN MPU MOMOIIM H3OMPOIMHUIO-
BOTO CIIUPTa € BO3pACTAIOLIEH KOHLEHTpauuei, a
YIJIOTHEHHE OCYIIECTBILUIN MapaguHOM B JABYX €M-
KOCTSIX [UISl COXpaHEHHs YUCTOTHI MaTepuana. H3ro-
TOBJICHHE CPE30B IPOBOJIMIN HA POTAMOHHOM MHK-
poTOMe, TOJIIMHA Cpe30B cocTaBuia 3,5 MkMm. BbI-
CyLIMBAaHHE CTEKOJ MPOBOJMIN B TEPMOCTATEe MpPHU
Temneparype 37 rpaaycoB. OKpalIuBajgyd THCTONO-
TMYECKHE Cpe3bl IpH TOMOIIM TI'eMaTOKCHIMHA
JIxuiia ¥ CHUPTOBOTO PacTBOPA H03WHA. MUKPOCKO-
MUYECKOW OLEHKU OT 3 JKUBOTHBIX C Ka)J0H Ipyl-
Bl (PUKCUPOBATTH

PE3YJIBTAT U ObCY/K/IEHUE

Pe3ynpraThl HAmMX HCCICJOBAaHWH TOKa3allH,
YTO TPUMEHEHHE KOMITJIEKCHONH KOPMOBOH J00aBKH
Ha KIMHUYECKHE MOKa3aTeNn! Ja00opaTOPHBIX )KUBOT-
HBIX He moBnusutH. OJHAKO, MPU BU3yaJbHOU OICH-
K€ MOBEACHUs ObIJIO OTMEUEHO, YTO KPBICHI, B PAIH-
OH KOTOpbIM poOaBisuin 800 Mr/kr kopma phIOHOM
MYKH, OBUTH 00Jiee aKTUBHBL.

PesynbraTtel ompezpeneHus MOpP(HOMETPHUECKUX
MoKazaTesel >KUBOTHBIX KOHTPOJIBHOM M ITOJOMBIT-
HBIX TPYIII IPEJICTaBICHBI B Tabiue 1.

Amnanu3 gaHHBIX TaOaMIBl 1 MOKasa, 4To MOKa-
3aTeNb CpeJHEeH MacChl TeNa YKHUBOTHBIX ITOIOTBIT-
HBIX TPYII HaXOJUTCA TOYTH HAa YpPOBHE CO 3Hade-
HUSIMH KOHTPOJIBHBIX KpbIC. OTHAKO, OBIIO YCTaHOB-
JICHO, YTO CPE/HsIsl Macca Teja KpbIC BO BTOPOH MO~
onbITHOM rpymnme cocrasmia 208,79+0,45 r, yto Ha
0,49 % BblIe CcpelHUX 3HAYEHHH KOHTPOJIBHON
rpymmel, a npu go3e 600 MI/Kr MX CpemHss Mmacca
cocraBuia 208,11+0,52 1, uro Ha 0,17 % Ooibire
4eM B KOHTpPOJIE.

BbuT0 ycTaHOBIIEHO, YTO TMHAMMKA MacChl celle-

Ta6muma 1.
[oxazaTenn Mop(hoMeTpHH ITIOAOIBITHEIX KPBIC HA (POHE IIPUMEHEHUS KOMIUIEKCHOW KOPMOBOH T00aBKH
Ne KpbICHI B TpyIine ITokazarenb
JKHBasl Macca KpPbIC, T | Macca CeJIe3eHKH, T
IlepBast rpymmna - KOHTpoJsIbHasK (0€3 KOPMOBOH T00aBKH)

1 207,76+0,38 1,25+0,02
2 208,86+0,46 1,26+0,02
3 206,66+0,52 1,23+0,02

BTopas mogonbITHas rpymnmna (j103a KopMoBo#t 106aBku 800 MI/kr)
1 208,86+0,38 1,25+0,02
2 209,7620,46 1,26+0,02
3 207,76+0,52 1,04+0,02

TpeTbs NOJONBITHAS TPpyIIA (7032 KOPMOBOH Jto6aBku 600 Mr/KT)
1 207,61+0,36 1,24+0,02
2 208,08+0,53 1,25+0,01
3 208,63+0,67 1,26+0,02

(M+£m)
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Pucynok 1. ®parMeHT cene3eHKH KPBICHI BTOPOIt
MOAONBITHOW rpynnbl. OKpacka Te€MAaTOKCHWINH H
703MH. YBel. x 200.

Pucynok 4. KpacHast mysibia (yka3zaHa CTPEIKON)
CENEe3CHKH KPBIChI TPEThEeH MOJOMBITHOW TPYIIIHI.
Oxpacka reMaTOKCHIIMH ¥ 5031H. YBel. X 600.

3CHKH TPOIIOPIIMOHANIFHA YBEIMICHUIO MAacChl Teja
KpBIC. DTO CBUICTEIBCTBYET O TAPMOHIYHOM Pa3BH-
THH U [TPOTIOPIHOHATIBHOM POCTE KUBOTHBIX.

[Tocine BCKpBITHS, YCTAHOBIICHO, YTO MaKPOCKOIIH-
YECKH CeJIe3eHKa Oblla HACBIIIEHHO KPAaCHOIO IIBETa,
KPOBEHAIIOJIHEHa, 0€3 MAaTOJIOTMYECKUX H3MEHEHHH.
Mop¢omerpuyeckie JaHHBIE MOAONBITHBIX KPBIC
OBIIM CXOKH C JAHHBIMH KOHTPOJIBHOH TPYIIIOH.

JIJIsl OLIEHKH COCTOSIHHSI OPTaHOB MMMYHOTE€HE3a
Oblla M3ydeHa MHKPOCTPYKTYpa CENe3€HKH KpbIC
KOHTPOJILHO U MOJIONBITHBIX TPYIIIL.

B xoze uccnenoBaHuii TMCTOJIOTMYECKOM KapTUHBI
JIAHHOTO oOpraHa ObUIO YCTaHOBJICHO, YTO CEJIe3eHKa
KpPBIC KOHTPOJILHO# IPYIIIbI MMeJIa TUITMYHOE CTPOSHHUE.

Crpoma opraHa TpeJICTaBJIeHa IUIOTHOH BOJIOK-
HUCTOW COEAMHUTENBHOM TKaHbIO, OT KOTOPOM K
LEHTPY OpraHa  HAampaBJSIFOTCS  NEPErOPOIKH
(TpabeKyIibl) U3 BOJIOKHHCTON COETMHUTEIBHON TKa-
HH, KOTOPBIE HE Pa3ZessiioT opraH Ha Jjojiu. [lapen-
XMMa 00pa3oBaHa KpacHOH 1 0o MmysbIoi, KoTo-
pbie 00pasyroT IuMpouIHbIe (HOIITUKYIIBL.

[Ipu wccrenoBaHUM CEIE3EHKH KPBIC IMOJOTBIT-
HBIX TPYII, MOJTYYaBIINX KOPMOBYIO J0OABKY B pa3-
HBIX 7103aX, BUAMMBIX U3MEHEHHH B MHUKPOCTPYKTY-
pe opraHoB oOHapyxeHo He Obu10 (puc. 1-3).

Kak BuaHO Ha pucyHke 1, Karcyna opraHa He
yTOJIIIeHa, TPaOeKyJIbl BOJIOKHUCTOH COSIMHUTELHOM
TKaHW HE PACIIMPEHBI, YTO YKA3bIBaeT HA AKTUBHOE
(YHKIIHOHAIILHOE COCTOSIHHUE MAPEHXUMbI OpraHa.

Pesynbrarel uMcciaenoBaHUN  TMCTOJIOTMUECKUX
Cpe30B MOKa3aJM, 4TO JUM(pOUAHBIE (HOJUIUKYJIbI,
(dopmupyromue 6eyro myJibiy, xopoio guddepen-
LUPYIOTCST M B MPOCTPAHCTBE MEXTYy HUMH YETKO

Pucynox 2. IlentpambHas aptepus (ykasaHa
CTpenKoi) TMM(OUIHOTO (HOJUTHKYIIA OET0H MyIBIIBI
KPBICHI TpeThell momonsITHON rpynmnbsl. Okpacka re-
MaTOKCHJIMH U 7031H. YBen.x 400.

BU3YyaJIM3UPYETCsl KpacHas MyJibIa.

B cpesax 0eoii mynbIbl B IIGHTpe 0OHApYKUBa-
IOTCSL IICHTpaJibHBIC apTepuu (puc. 2), C XOPOIIo
BBIPAKEHHOW MepuapTepruabHON 30HOM KOHLIEHTpa-
uu T-TUMQOIUTOB.

B obmactr kpacHO# MyJBITEI IPH OOJBIIOM yBE-
JMYCHUH MHKPOCKOIA BUJHBI COCYAMCTBIE CETH U
CHHYCBI, Makpo(aru, SpUTPOLUTHI U JpPYyrHe dJie-
MEHTBI KpoBH (puc. 4).

Takum 00pa3zoM, MpH OKpacKe reMaTOKCHIMHOM
U 503MHOM BH3YaJbHO CYIIECTBEHHBIX OTJIMUUHA B
MHUKPOCTPYKTYPE CEJIE36HKH KOHTPOJIBHBIX M MOJ-
OTIBITHBIX KPBIC 00OHAPYKEHO HE OBLIO.

3AK/IIOYEHUE

PesynpraThl Hamux MCCIEAOBAHUN IMOKa3alH,
YTO BEIpA)KCHHBIC KIMHWYCCKHE NMPHU3HAKH Ha (oHE
MIPUMEHEHNE KOMIUIEKCHOM KOPMOBOW J00aBKH B
pa3HON MO3UPOBKE HE MPUBOAUT K CYIIECTBEHHBIM
HU3MCHECHUSM COCTOSIHUSI 370pOBBsI OeibIX j1abopa-
TOPHBIX KpbIC. MopdomeTpryeckue JaHHbIe JoKa3a-
JIM CXOJICTBO IOKa3aTelel MOJOMNBITHBIX KUBOTHBIX
C pe3ylIbTaTaMi M3MEPEHUN MAacChl Tela U CEIe3eH-
KM KOHTPOJBHOM rpymmsl. 'ncTonornyeckue uccie-
JIOBAHUS IMOKA3aJlM, YTO HUCHOJIb30BAHUE KOMILIEKC-
HOM KOPMOBOW J00aBKU HE NPHBOJUT K CYIIECTBEH-
HBIM U3MEHEHUSIM ITapeHXUMBI CEJIe3eHKH Ha MUKPO-
CTPYKTYPHOM YpPOBHE.
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INFLUENCE OF COMPLEX FEED ADDITIVE ON THE MICROSTRUCTURE OF THE SPLEEN
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When assessing the impact of various drugs (including feed additives), information on their effect on the proliferation of
cells in the immunogenesis organs is very important. The feed additive was administered orally using an atraumatic probe in
the form of a powder suspension for 90 days: the first group of rats served as a control, they were given tap water and com-
pound feed; animals of the second experimental group received tap water with a feed additive in the form of fish meal at a
dose of 800 mg / kg; and the third group - at a dose of 600 mg / kg. It was found that when using a complex feed additive
(fish meal) in different doses, no significant changes in the clinical status of white rats are observed. Evaluation of the linear
values of the rat spleen (length, width, thickness, diameter) showed that they were at the level of control animals. The aver-
age body weight of animals in the experimental groups was almost at the level of control rats. It was also found that the
change in spleen weight was parallel to the increase in body weight of rats. This characterized their proportional growth and
development. According to the results of the study of the histological picture of the spleen, it can be concluded that, despite
the different doses of the feed additive, there are no visual changes in the organ at the microstructure level. The studies were

conducted as part of the scientific work on the topic "Hygiene of processing biological waste by microbial synthesis."

Key words: feed additive, laboratory rats, spleen, morphometry histology.
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