moe kposu uccriedyembix ocobeli Heobxo00UMO 3aMemumb, YMO CyWeCmMeBEHHbIX pasnuyull 8 Konudyecmese
neldkoyumos U COOMHOWEHUU UX omOesibHbIX (hOPM 8 KPOBU Kapra pamyamozo, Kaprna Yewylyamoao u
casaHa He 3aghuKcupPoBaHo.

Knrouyeenbie cnoea: kapn, casaH, Kposb, nelkouumsl, numgouumsl, MOHouumsl, 6asogurnsi, Helim-
pobursbl.

Rudenko O. P., Vishchur O. |. Seasonal features of blood leukocytes of carp fish.

The data on seasonal peculiarities of blood white blood cells in carp, rye, carp and carp is presented.
The research was conducted at the Lviv branch of the Institute of Fisheries of the National Academy of Sci-
ences of Ukraine, Great Lubin in three groups of two-year-old fish. Common carp and scal less carp were
grown up in one pond, and wild carp — separately, in the nearby location. The material used for research was
the blood that was taken from the heart of the fish in different seasons: at the beginning of the spring, sum-
mer and autumn periods. The purpose of the work was to find out the morphological characteristics of the
leukocytes of the peripheral blood of the above mentioned fishes depending on the seasonal factors.

A small drop of blood was applied to the edge of the obstructive glass to make a thin smear of blood.
After stroke drying, fixation and dyeing of the dyes were performed. The strokes were dried in air and fixed in
a closed cuvette with ethanol for 5 minutes. The recorded smears are painted for 20 minutes using the Ro-
manovsky-Gimza technique, and then rinsed with distilled water and dried in air.

The received digital data is processed statistically using the Microsoft Excel program for personal
computers, using commonly used methods of variation statistics with the definition of average values (M),
their quadratic error (m), and the reliability of the differences established by the Student's t-criterion.

The significant influence of seasonal factors on the number of leukocytes and the correlation of their
individual forms in the blood of common carp, scaleless carp and wild carp. This is evidenced by a signifi-
cantly higher number of leukocytes and lymphocytes and less monocytes and segmental neutrophils in the
blood of the studied individuals in the summer and autumn periods compared with spring. Changes in the
leukocyte blood profile of these individuals among themselves were expressed to a lesser extent.

Thus, the results of the conducted studies indicate a significant effect of seasonal factors on the number
of leukocytes and the ratio of their individual forms in the blood common carp, scaleless carp and wild carp.

Keywords: carp, carp, blood, leukocytes, lymphocytes, monocytes, basophils, neutrophils.
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NOPIBHANBLHA XAPAKTEPUCTUKA MIKPOCKOMIYHOI BYAOBU BONOCY
[OMALUHIX TBAPMH TA BOJTOCCS JIIOANHN

A. B. lNixTipboBa, K.BET.H., AOLEHT
1. B. NMnioTa, K.BET.H., JOLEHT
CymcbKull HayioHanbHUU agpapHUl yHisepcumem

Y emammi HagedeHi OaHi MiKpocKoniYHO20 GocnidxeHHs1 8osiocy desikux gudie doMallHix meapuH ma
gosioccs MoOUHU 3a OONOMO20K pacmpos8oi enneKmpoHHOI ma ceimnioeoi Mikpockonit. Yci docnidxyeaHi
3pasKku marnu yuniHopudHy ¢opmy, ane cymmeso 8i0pisHsAnuUCs 3a mosuwuHot. HatimoHwum ceped dociii-
OXyesaHUX 3pasKie eusieuscsi gorioc koma (19,06 um ma 38,95 ym), a Hatimoswum — eonoccs toOUHU
(75,08 um)

BusienieHi cymmesi 8iOMiHHOCMIi 3a MO8epXHe8UM MaJsItOHKOM Kymukyru 00cCidXyeaHUX 3paskig. 3a
¢popMOr ma PO3MIUEHHSIM OKPYyarioi hopmu 3 enadeHbKUMU KpasiMu JTyCOYKU Ha ro8epxHi 80510cy Koma
binbwe Hazadyromb pub’ady nycky. [losepxHesuli MasllOHOK KymuKyru eosiocy cobaku npedcmasneHul
Jlycoukamu i3 3ybyacmumu KpasmMu ma mae 8uasisiO HepeayisipHoi xeuni. [losepxHeauli MartoHOK KymuKyu
gos10ccs IFOUHU Mae 8uasisi0 peayrsipHOI X8usi, JyCOYKU i3 pUIeHUMU Kpasmu.

BcmaHoeneHa cymmesa 8idMiHHICMb 3a xapakmepoM MO3K080I pedosuHU O0CidxysaHUX 3pa3skie ma
Cnie8iOHOWEHHSIM MO3K080I pedo8uHU 00 3a2afibHOI moswuHU eosiocy. Halbinbwe criegidOHOWEeHHS MO3KO-
80i pevyosuHU do mosuwjuHu eonocy (0,68:1) susieunocs y eorioci koma, a HalMeHwe — y 80510CcCi T0OUHU
(0,29:1).

Knroyoei cnoea: sosioc, domawiHi meapuHu, pacmpoea eflieKmpoHHa MIKPOCKOIis, ceimsioga MiKpoc-
Konisi, MopghoMempuUYHi MOKa3HUKU.

EkcnepTHa cnpaBa B YkpaiHi, K i B YCbOMY | BMHUWKaE y HayKoBi, BUPOOHUYIA, EKOHOMIYHIN, TOp-
CBIiTi, Nocifjae HaA3BMYAMHO BaXKnMBe Micue Y XWUTTI | roBenbHii, couianbHiin, Meau4Hiin, nNpaBOOXOPOHHIN
cycninbcTBa. HeobxiaHIiCTbL NpoBeAeHHs ekcrnepTusn | Ta iHWKUX cdepax noAacbkoi  AianeHocTi.  Lle
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MOB’A3aHO 3 BMPOBAMKEHHSAM Y NMPaKTUKy pesynbTa-
TiB HayKOBWUX [OOCHigKEHb, HOBWUX TEXHOMNOrN u4un
TEXHOMOrYHNX MNPOLIECIB, CTBOPEHHSIM HOBOI abo
eKcnnyaTauieto iCHyto4Ooi TeXHikKn, 3abyaoBol0 Hace-
NeHUX MYHKTIB, NepeBIPKO0 AKOCTiI TOBapiB i Nocnyr,
3abe3neyvyeHHsiIM OXOpPOHW 3[00POB'St  HaCeneHHs,
OXOPOHOK AOBKiNMs, BCTAHOBMEHHAM dakTiB, WO
MalTb OpUANYHE 3HAYEHHS, Towo. 3aKoHOOAaBCT-
BOM nepeabayeHo BUMAAKKW, KONU NPOBELAEHHS eKc-
neptTvan € oboB’A3KOBOIO A€ Yy cneuianbHUX gep-
XaBHMX YCTaAHOBAax, B iHLIMX BuNagkax ekcneptmsa
MOXe Mnpu3HayaTuce 3a iHiuiaTuBHUM 3anutoMm abo
BMMOrol NignpueMcTBa, YCTaHOBW, oOpraHisauii,
rpomMagcbKoro hopmyBaHHs, okpeMoi (hisu4HOT 0Cco-
ou.

CyyacHa cygoBoO-BeTepMHapHa ekcnepimsa —
Le camMOCTiMHa 4YacTuHa BeTepWHapHOI HayKu, WO
BMBYa€E BeTEpMHAPHO-BIONOriYHI NUTaHHS, SKi BUHU-
KaloTb y NPaBOOXOPOHHMX OpPraHiB y npoueci poscni-
AyBaHHS | CyqoBOro po3rnagy KpMMiHanbHuX i umBi-
nbHux cnpas [1].

OgfHieto 3 bopm AiANbHOCTI Nikaps BeTepuHa-
pHOI MeauLmMHN Moxe ByTu poboTa y AKOCTi Cy4oBO-
BeTepuHapHoro ekcrnieprta. Bigomo, wo y cneuianic-
Ta NpuM AOCMIDKEHHI LWEepPCTi Hepigko BUHWKaKOTb
BENWKi yCKraZHeHHs, MOB’A3aHi 3 TUM, WO LIepCTb
Pi3HMX BMAIB TBapuMH Mae cninbHi pucu. Tomy ekc-
nepT He 3aBXaW MOXe TOYHO BU3HAUYUTU NpuHanex-
HICTb OTPUMaHMX 3paskiB. Y 3B’sI3Ky 3 LM BUHUKAE
HeoOXioHICTb AeTanbHIWOoro AOCNiAKEHHS BOMNOCS-
HOro MOKPMBY Pi3HNX BMAIB TBapuWH, WO AaCTb 3MOry
GiNbLL KOHKPETHO CyaAWUTW MPO MPUHANEXHICTb BOMO-
CVHM OO KOHKPETHOro BMAyY TBapuH abo nioguHu.

MikpockoniyHi Ta MOpOMETPUYHI MOKa3HNKK
lWepcTi pi3HUX BWUAIB TBapuUH MalTb CneundidHi
ocobnueocCTi, Baxknuei ans ineHTUdikauii KOHKpeT-
HOro Buay TBapwuHu [2].

He guBnguucb Ha Te, WO Yy TenepiwHii yac
BMKOPUCTOBYIOTbCH HOBITHI HayKoBi MeToAu BU3Ha-
YeHHs BMAY TBapWH Ha MOMEKYNAPHOMY pPiBHi, MOp-
cdonoriyHi MeToaM BU3HAYEHHS BuOYy TBapuH 3a
0COobNMBOCTSIMM aHATOMIYHMX CTPYKTYp, a came 3a
MIKPOCTPYKTYPOIO BOJIOCSHOIO MOKPWBY, 3anuiia-
I0TbCA akTyaneHUmu [3-6].

LUkipa ccasuis ykputa Boriocom. BoHo BKkpu-
Bae Mamke BCHO MOBEPXHIO Tina, 3axuuwiaroym opra-

Hi3M BiJ OXONOKEHHS, a LWKipy — Big MexaHi4yHMX
MOLLKOAXEHb | COHAYHMX NpOoMeHiB. BonocuHa ckna-
OAa€eTbCs 3 TPbOX LUapiB — CEPLEBUHM, KIpKU Ta KyTU-
Kynu. loBepxHeBU Lwap BOMOCCA — KyTuKyna —
CKIagaeTbCa 3 OOHOrO psily POroBMX JTYCOYOK, SKi
YyepenuuenoaioHo BKpUBAOTb KIpKOBY PEYOBUHY [7-
9].

OfHVMM 3 HancyyacHiWnX Ta TOYHiWMX nabo-
paTopHMX METOAIB € pacTpoBa erleKTpoHHAa MiKpoc-
Konisi, Aka gae 3mory audpepeduioBatu GionorivHi
06’ekTn Ha MikpockoniyHomy piBHi [10]. Tomy, meTot0
Hawoi poboTn Byno gocnignTu MIKPOCTPYKTYpY Mo-
BEPXHi 3pasKiB BOSMIOCCSA Pi3HUX BUAIB CiflbCbKOroc-
NMOJapCbKMX TBApWH Ta BUSIBUTW XapakKTepHi pucK
npuvTamaHHi KOHKPETHOMY BUAY.

Marepiann i mMetoam pocnigxeHb. [ocni-
IKEHHS BUKOHYBanucb B ymoBax nabopaTopii enek-
TPOHHOI  MiKpoCKoNii  dpakynbTeTy BETEpPUHApPHOI
MeauumHu  CyMCbKOrO HauioOHanbHOro arpapHoro
yHiBepcuTeTy. lligrotoBka 3paskiB 4O AOCNIMKEHHS
BKntovana HactynHi etanu [11]: Biabip GionoriyHoro
mMaTepiany; 3HexupeHHs (96 % cnupT); HaHEeCEHHs
3paskiB Ha NPeaAMETHUIA CTOMNUK; 3anueHHs cpidbnom
3a gonomoroto BYT1 Ta po3milieHHs y kamepi pacT-
poOBOro  enekTpoHHoro Mikpockona POM-106U
(Selmi).

MikpockoniyHi gocnigXeHHs BUKOHYBanuchb 3a
gonomoroto cBitnosoro Mikpockony BIOLAM Ta Mik-
podoToHacagkn Olympus B ymoBax kadegpu aHa-
TOMii, HOpManbHOI Ta NaToNoriYyHoI cpisionorii daky-
nbTeTy BeTepunHapHoi meguumHm CymMCbKOro Hauio-
HanNbHOro arpapHOro YHiBEpPCUTETY.

3 uieto meToto 6ynu BigibpaHi 3paskn Bonocs-
Horo nokpuBy cobaku, koTa (y AinsgHui xpebrta) Ta
noavHKM (Bonocca 3 ronoswu). Y BigibpaHux 3paskax
BM3HA4YanM TOBLUMHY Ta MIKPOCTPYKTYPY NOBEPXHI
BOITOCMHOK 3a JOMOMOrOK PacTpPOBOrO eleKTPOHHO-
ro MiKpockony, a TakoX xapakTep MO3KOBOi peyoBU-
HW 32 JOMOMOTO0 CBITIIONO MiKpOCKOMy.

PesynbTtatu BnacHux gocnimxeHb. 3a pe-
3ynbTatamMn NpoBedeHUX [OCHiIKEHb MOXHa 3a-
3HaAYNUTK, WO TOBLUMHA AOCHIAXYBaHUX BOMOCUHOK
AOMaLLHIX TBAPWH Ta MOAMHN CYTTEBO BifPI3HAETHCS
(Tabn.). Po3MillleHHs LWEeTMHOK Ha NOBEPXHi BOMNOCK-
HOK (MarntoHOK) 3a3Ha4YeHnX BUAiB AOMALLHIX TBapWUH
Ta NgMHM Marno CyTTEBI BiAMIHHOCTI.

Tabnuuys

ToBLMHA BoNocy AOCHiAXXyBaHUX TBApPUH Ta BONIOCCA NOAWHU

Ne n/n HocnigxysaHi 3pasku um

1 Bonoc koTta nyxosuit 19,06
ocTboBUI 38,95

2 Bornoc cobaku 44,17

3 Bonoccsa noguHu 75,08

HanToHwnm cepen pocnigkyBaHuUX 3paskiB
BUSIBUBCH MYyXOBUI BOSoc KoTa (puc. 1).

Bornoc uuniHapnyHoi dopmu. Jlycoukn maiixe
O[JHAKOBOro PO3Mipy, 3 rrnageHbkuMu Kpasmu, no-
B3[JOBXHbLOrO HanpsiMy Ta LWiNbHO NpunarawTb A0
noesepxHi Bonocy. NoBepxHeEBUN ManOHOK KyTUKYNn

Mae BUMMSA PerynsipHoi XBWMi, LUMPOKOI MEHCTKU
(puc. 1 a). MoskoBa peyoBMHA MyXOBOrO BOMNOCY
koTa (puc. 1 6) mae gpabuHyacty Oygosy 3 [obpe
BUPaXEHUMU OKpeMUMMU KriTUHaMu. BigHoweHHA
MO3KOBOI peYOBMHM [0 3aranbHOi TOBLUUHW BOMNOCY
cknagae 0,65:1.
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WD=12.9mm 20.00kV__ x500

6

Pwuc. 1. Myxosun Bonoc kota (19,06 pm).
a — enekTpoHHa Mikpockonisi, 6 — cBiTnoBa Mikpockonis

OcTtboBUI BOMOC KOTa (pYC. 2) MOPIBHAHO 3
MyXoBMM BOSOCOM (puC. 1), OKPiIM Pi3HOI TOBLUMHM,
Mae 0CcoBnMBOCTI Yy PO3MILLEHHI Ta POPMi MYyCOYOK.
OcTboBUI BONOC LUNiHAPUYHOI bopmu (puc. 2 a),
ane nycoYkM HeLiNbHO MpWUNAralTb OO NOBEPXHI,
MOB3A0BXHBLOr0 HanpsAMy, Pi3HOro po3mipy i3 rnage-
HbKUMW, 330KPYrNeHnMy Kpasmu Ta 3a OpMOIo

WD=12.8mm 20.00kV %500 100um

Ginbwe HaragyTb pub’savy nycky. [loBepxHesui
MasnoHOK KyTUKYNWU Mae BUMMSA HeperynspHoi XBuni,
3ibpaHoi 3 WKMpPoKMX nentcTok. Mo3koBa pevoBMHa
OCTbOBOr0 BOMOCY koTa (puc. 2 6) mae xapakTepHy
ApabuHyacTty 6ygoBy. BigHOWEHHST MO3KOBOI peyo-
BMHM [0 3aranbHOi TOBLUMHW BOJMOCY CKNagae
0,68:1.

Pwuc. 2. OctboBuii Bornoc koTa (38,95 ym).
a — eNnekTpoHHa Mikpockonis, 6 — cBiTNOBa Mikpockonia

CepefHiM 3a TOBLUMHOIO cepef AOCHigXKyBa- | HUX 3paskiB BUSIBUBCS BONOC cobakm (puc. 3).

WD=12.9mm

20.00kV__ x500

Pwuc. 3. Bonoc cobaku (44,17 um).
a — eneKkTpoHHa Mikpockonisi, 6 — cBiTNOBa Mikpockonis
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Bornoc uuningpuyHoi dopmu. Jlycoukm npu6-
NN3HO OJHAKOBOrO PO3Mipy, i3 3yb4acTMmm Kpasimu,
MOB340BXHbOIO HaNpPsAMy Ta LWiNbHO NPUIAraTb No
BCii NOBEPXHi BoSocy. [NoBepxHEBUI MamnOHOK Ky-
TUKYNM Mae BUMMSAL PerynsipHoi xewni, 3idpaHoi 3

20.00kV

xS00

LUMPOKUX NentocTok (puc. 3 a). Mo3koBa pevyoBUHA
Borocy cobaku (puc. 3 6) mae Burnsag TOBCTOro Cy-
LinbHOro TsKy. BigHOLWEHHA MO3KOBOT peyoBUHN OO0
3aranbHOoi TOBLMHM Bonocy cknagae 0,38:1.

oA & =

*

Puc. 4. Bonoccsa nogunu (75,08 um).
a — enekTpoHHa Mikpockonisi, 6 — cBiTnoBa Mikpockonis

Bonocca nogvHM umniHApUYHOI dopmu Ta
Mae cBOi 0cobnuBoCTi MopdponoriyHoi 6ygosu (puc.
4). Cepen pocnigxyBaHuX 3paskiB BONOCCS JHOAMHU
BUSIBUIOCb HaWTOBLUMM. JIyCOYKM Ha MNOBEpPXHi BO-
JNOCYHW pi3Hi 3a po3mipamu Ta oOpMOto, NOB3O0BX-
HbOrO HanpsMy, i3 YiTKUMU, pUPNEHUMN KpasMK Ta
WinbHO nNpunsaraloTb 4O MNOBeEpXHi. lMoBepxHeBui
MasnoHOK KYTUKYNM Mae BUMs4 Oobpe BUpaKeHoi
perynspHoi xsuni (puc. 4 a). MoskoBa peyoBuHa
Boroccst noguHu (puc. 4 6) mMae BUrMSA4 TOHKOrO
CyUINbHOrO TSXKY. BigHOWEHHS MO3KOBOiI pPeYoBUHM
[0 3aranbHoi TOBLWHK Bonocy cknagae 0,29:1.

BucHoBkKW. BuasneHi mopdonorivyHi Ta Mmop-
domeTpuyHi 0cobnuBoCTi GyAOBM BOMOCAHOrO MOK-
puBY Oeskux BUAIB AOMALLUHIX TBAPWUH Ta NOAUHU. Y

pe3ynbTaTti NpoBeAeHUX OOCHifKeHb BCTaHOBIEHO,
WO BONOCCA AOCHiAKYBaHUX TBApuUH Ta NOAUHU
BiAPI3HAETLCH He nuLie 3a TOBLUMHOLO, a 1 3a 6ygo-
BOIO Ta PO3MILLIEHHSIM NYCOYOK Ha MOBEPXHi BOMO-
CWH. BcTaHoBneHi CyTTeEBI BiAMIHHOCTI MK XapakTte-
pOM MO3KOBOI PEeYOBMHU BOMOCCHA AOCHIAXYBaHMX
TBapWH Ta NIOANHN.

MepcnekTBM nopanbluMx AochimkXeHb. Y
nepcnekTuBi AOCNIMKEHHS 3 [aHOro MNUTaHHA MO-
XyTb OyTVM OoHUM 3 KpuTepiiB y poboTi BeTepuHap-
HO-CaHiTapHOro ekcriepta Ta BUKOPUCTaHI Yy SKOCTI
OOMOBHEHHs [0 kKkypcy «CygooBa BeTepuHapHoO-
caHiTapHa ekcrnepTusay, a Takox «3oonoria», «Eko-
norisay Ta iHWKMM Hanpsmam 6ionoriYyHoro npodinto.
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MNMuxmupéea A. B., lMmoma JI. B. CpasHumenbHasi xapakmepucmuka MUKPOCKOMNUYECKO20
CMpPOEeHUs1 80J10C HEKOMOPbIX eudoe JoMaWHUX XUBOMHbIX U 80J10C Yes108€eKa.

B cmambe npusedeHbl daHHblE MUKPOCKOMUYECKO20 UccnedosaHusi 80/10ca HEKOMOPbIX 8udos 00-
MalWHUX XUBOMHbIX U 80J10C YesloeeKka C oMOWbI0 pacmposoli 351IeKMpPOHHOU U Cc8emoeol MUKPOCKOMULU.
Bce uccnedyembie 0bpasubi umenu YunuHOpUYECKYo chopMy, HO CYU,eCmM8EeHHO OMIUYanucs rno MosuuHe.
Toryatiwum cpedu uccredyembix 0bpa3yoe okasasicsi eosioc koma (19,06 um u 38,95 um), a cambim moric-
mbiM — 80110C Yesiogeka (75,08 um).

BbisisnieHbl cyuwiecmeeHHbIe pasnuyusi 8 Mo8epxXHOCMHbLIX PUCYHKaxX Kymukysbl uccnedyembix obpas-
yos. o ¢chopme u pasmewieHUIO OKpyarol ¢hopMbl C 2nadKuMu Kpasmu YewyUlKu Ha rnoeepxHocmu 8osioca
Koma 6onbwe HarioMuHarom pbibbro Yewyro. [1o8epxHOCMHBbIU PUCYHOK KymuKyrbl eosioca cobaku ripeod-
cmaerieH Yyewylkamu ¢ 3yb4ambiMu Kpasmu U umeem 8ud HepeayrsipHOU 8071HbI. [1086pXHOCMHBILU PUCYHOK
KymUKYIibl 80J10C Yeriogeka umeem 8uU0 pe2yrsapHOU 80JIHbI, YewyUlKu ¢ pughrieHbIMU Kpasmu.

YcmaHoerneHo cyujecmeeHHoe omu4due o xapakmepy Mo3208020 gewjecmeaa uccriedyembix obpas-
Uo8 U COOMHOWEeHUEM M03208020 geujecmea K obwel monujuHe eosnoca. Haubonbwee coomHoweHue
M03208020 geujecmea K monuwuHe gosoca (0,68:1) okasanock 8 8orioce Koma, a MeHblWe 8ce20 — 8 80J10-
cax yerniogeka (0,29:1).

Knroyeebie cnoea: 8os10ckl, OOMawHUE XXUBOMHbIe, pacmposasi efleKmpPOoHHasi MUKPOCKOIMUSI, cee-
moeasi MUKDPOCKOMUSI, MOpghoMempuYecKue rnokasamersiu.

Pikhtirova A. V., Pluta L. V. Comparative characteristics microscopic structure of hair some
species of domestic animals and human hair.

The article presents data of microscopic research of hair some species of domestic animals and hu-
mans using scanning electron and light microscopies. All studied samples had a cylindrical shape, but they
are differed substantially in thickness. The most thin among the studied samples was the cat's hair (19.06
um and 38.95 um), and the thickest — human hair (75.08 um)

In the form and placement of a rounded shape with smooth edges, the scales on the surface of the
cat's hair are more like a fish scallop. The superficial cuticle pattern of the dog's hair is represented by scales
with jagged croaking and the appearance of an irregular wave. The superficial pattern of human hair cuticles
has the form of a regular wave, scales with corrugated edges.

A significant difference was found between the nature of the cortex substance of the studied samples
and the ratio of the brain substance to the total thickness of the hair. The greatest ratio of the cortex sub-
stance to the thickness of the hair (0.68:1) was found in the cat’s hair, the least in the human hair (0.29:1).

Keywords: hair, wool, domestic animals, scanning electron microscopy, light microscopy, morphomet-
ric indicators.
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