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BJIOCKOHAJIEHHSA CITOCOBY ®APBYBAHHS MA3KIB KPOBI IJI51
BU3HAYEHHSA HUTOMETPUYHUX ITIOKA3HUKIB KPOBI PUB

B. O. KYPUEHKO, T. C. IIAPAMOK, O. M. MAPEHKOB

Huinposcokuii hayionanvrutl ynisepcumem imeni Onecs I'onuapa,
np. I'azapina, 72, m. [uinpo, 49050, Vkpaina,
e-mail: kurchenko.viktoriia.3@gmail.com

Kpos sidiepae ponv uymaugozo induxamopa cmany 300po8’si pub. HAKk NOKA3HUK CMYNeHI0 3a0PYOHEeHOCHI 8000UM
MOJICIUBO BUKOPUCHOBYBAMU YUMOMEMPUYHI NOKAZHUKYU KIIMUH 4ep8oHol kpogi pub. Epumpoyumu pub wymausi 00
3a6pYyOHeHHs. HABKOIUWHBLO20 cepedosuya i ix MOpGOno2iuni 3MiHu MONCYMb OYMU GUKOPUCMAHI 5IK OIOIHOUKAMOp
MOKCUYHOCII 800HO20 Cepedosuwa, a mi Yu [HWi namonocii KumuH Kpoei MOXCymb Oymu GUKIUKAHI NeGHUMU
3a6pyonrosavamu. Hedonikom icnylouux cnocobie ¢hapoysanns maskie Kposi pub € me, wjo 60HU HE3PYUHI Y NOTbOBUX
VYMOBAX, KOIU HEODXIOHO Q0CHIOUmU KPO8 pudh npu iXmiolo2iuHux 00CiONHCeHHAX abo € doszompuganumu. Y 363Ky 3
yum icHye HeoOXiOHIiCmb Yy WEUOKOMY ma HAOIHOMY Ccnocobi Gapbyeanns Kiimun Kpogi pub, sike Modice
3acmocogyeamucs K y 1aO0pamopHux, max i @ noibOGUX YMOBAX.

Memoio pobomu 6yno edockonarumu cnoci6 @apoysanHa maskie Kposi pud Oas 3pYUHiuo20 ma weuouo2o
BUKOHAHHA, De3 No2ipuieHHs AKocmi papoOyeanns.

3anpononosanuii cnoci6 ¢apbysanns maskie Kposi pub eunpobyeanu na Oaszi nabopamopii kageopu 3a2anvHoi
bionozcii ma 6ooHux Giopecypcie [[Hinpoecvbkozo Hayionanvhozo yHisepcumemy imeni Onecst I'onuapa. O6’exmom
oocniodcers byna monods koponosux pub (Cyprinidae). Boockonanenuti cnocié 3acHo8anuti Ha K1ACUYHOMY CROCOOL
Qapoysanns 3a Ilaneneetimom, ane 8iOpi3HAEMbCA THMEPBATOM HACY 8i08€0eH020 HA PapOY8aHHsA Y pO3UUHI DAPEHUKA
Pomanoscvrozo. Masku Kkposi docnioxcysanu nio mikpockonom Ulab XY-B2TLED (36invwenns 06 'ckmusy 40°) 3
BUKOPUCMAHHAM MIKpOGhomosHimanns yugpoesoio kameporo «Sciencelab T500 5.17 M».

Amnaniz nokasas, wo epumpoyumu Ha npenapamax, AKi nepebysanu y pozuuni Pomanoscbkozco 5 Xeunu, manu
NPABUNILHY QOpMY 3 YimKUMu KOHMypamu, memHo-gionemose a0po, posmawiosane 6 yeHmpi knimunu. byno suseneno,
wo oanuii cnocib modxce Oymu 3acmoco8anuil npu YUMOMEMpUUHUX OOCTIOHCEHHAX OIS BUSHAYEHHS MAKUX NOKASHUKIG:
BeUKULL  NOG300BIICHILL Ma MAIull Nonepeunull Oiamempu epumpoyumie, niowi epumpoyuma, niowi s0pa
epumpoyuma, s0epHO-YUMONIAZMAMUYHO20 CHIBBIOHOUIEHHS, GI0COMOK 3PIIUX MA He3PLIuX epumpoyumie ma ix
gopm. Takooic 11020 MOIHCHA BUKOPUCMOBY8AMU NPU AHANI3] HA HASAGHICMb NAMOIORIT ePUMPOYUMIE.

Bcmanoeneno, wo cxopouenns uacy (3 20 xeunun 0o 5 xeunuwn) nepebysanHs npenapamie y po3uuni O6apeHuxa
Pomanoscvkoeo ne enausae Ha AKicmy ix 3a0apenenHs, a momy € HaOitHUM MAa WEUOKUM CHOCODOM, AKUL Modice bymu
VCRIWHO 3acmMOCO8AHULL NPU MOPDONO0IYHUX A YUMOMEMPUYHUX OOCTIONCEHHAX KPOBI PUo.

Kniouoei cnosa: kpoe pub, masxu Kposi, epumpoyumu, apoysanmsi.

Beryn. Hapasi Bu3HadeHHS cTaHy KpoBi puO
3aJMIIAETHCS JOCUTh aKTyalbHUM, OCKUIBKH KpPOB
Bilirpae poJib YyTJIMBOTO IHAWKATOPA CTaHy 3/10POB’ S

puod (Kysina, 2009). BararouncensHUMHI
JOCTIPKCHHSIMA ~ TIOKa3aHO, II0 SIK  MOKa3HHUK
CTYNeHI0  3a0pyAHEHOCTI  BOJOHM  MOXIIBO

BUKOPHCTOBYBATH IIUTOMETPUYHI MMOKA3HUKU KIITHH
yepBoHOi Ta Oinoi kpoBi (Velcheva et al.,20006;
Mumnees, 2012).

Epurporutn  pu6 uymmBi 10 3a0pyaHEeHHS
HAaBKOJMIIHLOTO CepeJioBHINa 1 1X MOPQOIOriuHi
3MIHM MOXYTh OyTH BHUKOpPHCTaHI K OlOIHIUKATOp
TOKCHYHOCTI HaBKOJMIITHBOTO cepeIoBHUILA
(Kurchenko et al, 2018). 3a pesynsraramu
JOCHIIKEeHb, MATOJOTI] KIITHH KPOBI MOXYTb OyTH
BUKJIMKaHI PI3HUMH OPraHIYHUMH 1 HEOPraHiYHUMH
3abpynaroBadamu (Witeska, 2013).

HakonnyeHuii MaTepiayl JT03BOJIMB BUSBUTH PSIT
3aKOHOMIPHOCTEH CTOCOBHO 3MiH y LMTOMETPHYHHUX
MOKa3HUKaX epUTPOLMUTIB mepudepiiiHoi  Kposi

Biosoriuni cucremu. T. 11. Bum. 1. 2019

pi3HMX BUAIB puO MiI BIJIMBOM BaKKUX METAJIB
(Ilapamok Ta iH., 2015), TEXHONOTIYHHX YMOB
mryqHoro BupomryBanHs (Cepmynus, 2002) Toro.
BcraHoBjieH1 CIIBBIAHOIICHHS KIITUH €PHTPOIIHOIO
Ta JICWKOITHOTO sy KPOBI JESKMX BUIIB pHO 3a
pizHux ymoB icHyBanHs (Gayatri et al., 2014).

I Tomy icHye HEOOXiAHICTh y IIBHIKOMY Ta
HaziiiHOMy croco0i (apOyBaHHSI KIITHH KpoOBi pub
AK y Ta0OpaTOpHUX, TaK 1 B MOJIOBUX YMOBaX.

Meroro poboru Oyno BIOCKOHAIUTH CIIOCIO
(hapOyBaHHS Ma3KiB KpOBi pHO ISl HOTO 3pY4YHILIIOrO
Ta MIBUIIIOIO BUKOHAHHS, 0€3 MOTipLICHHS SKOCTI
(hapOyBaHHS1.

Marepiaam Tta mMeromu. IlpencraBieHuii crocio
(hapOyBaHHs Ma3KiB KpoBi puO BUIIpoOyBanmu Ha Oasi
naboparopii kadenpu 3arajapbHOi 0i10JIOTil Ta BOITHUX
OiopecypciB JIHITPOBCHKOTO HAaIllOHAJTFHOTO
yHiBepcutery iMeHi Onecs ['oHuapa.

O06’ekToM AocTiKeHb Oyja MOJIOIb KOPOIOBUX
pub (Cyprinidae) (38 exzemmisapis). danuii crocib
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(apOyBaHHS Ma3KiB KpoBi puO 3aCHOBAaHMH Ha
KJacuyHOMYy croco0i 3a [lanmenreiimom (laBumos,
2006), ame BiApi3HSIETbCA  IHTEPBAJIOM  Hacy
BiZiBeZieHOr0 Ha QapOyBaHHS y PO3UMHI OapBHUKA
Pomanoscekoro. [licns mpocyuryBaHHS Ma3Ki KPOBi
nociimkyBami i Mikpockoriom Ulab XY-B2TLED
(36inbmenHs o6’ extuBy 40%) 3  BMKOpPHCTAHHAM
MiKpodOTO3HIMaHHS I poBOIO KaMeporo
«Sciencelab T500 5.17 M». Ha npenaparax
niporssinamm 200 1mosiB 30py.

Pesyabratn Ta ix odroBopennsi. Huni icHye
croci6 (hapOyBaHHS KJIITHH KPOBI, KU ITPOBOIUTHCS
y 2 eramu: CHOYaTKy PO3YMHOM METHUIIEHOBOTO
CHHBOT'O 3 TUCTUIIbOBaHOIO BoAoIO (1:5). dikcoBanmii
Ma30K pO3MIIIyIOTh y Yamkax [lerpi 3 ¢apboro Ha
10-15 xBunmn. [licns ¢ikcanii mpenapatr BUAMaOTh
i3 (apOu miHIETOM, MPOMUBAIOTH Y JUCTUIHOBAHIM
BOJIi Ta YEKaIOTh OT0 BUCUXaHHS Ha MOBiTpi. [loTiM
azyp-eo3uHOM 32 POMaHOBCHKUM (3 JOAABaHHSIM
Oydepy) 3 po3paxynky 10-12 kpanens ¢apou Ha 10
MJI JUCTHJIHOBAHOI BOMU. Ma30K pPO3MINYIOTH Y
yamkax [lerpi 3 dap6oto Ha 15-20 xBummH. [licms
3aKiHYEHHSA BiZBEACHOrO wYacy TMIpermapar TaKox
BUIMaOTh 13 (apOu miHLETOM, NPOMHUBAIOTH Y
JUMCTWIBOBAHIM BOXI Ta 4YEKalTh IHOro MOBHOTO
BucuxaHHs Ha moBiTpi (Kmumenko, 2016). Onnak,
HEJIOJIIKOM JIAHOT'O CITOCo0Y € Te, 1110 Ha (hapOyBaHHS
Ma3KiB BiIBOJIUTHCS YMMalia KiIbKICT Jacy.

Takox € komOiHOBaHMIT croci® (apOyBaHHS
Ma3kiB KpoBi 3a [lamenreiimom: Ha He(iKCOBaHHIA
Ma30K HaJIMBAIOTh MeTKoro 10-15 kpamens roToBoro
OapBHUKa-(ikcaTopa Maii-I'proHBanbia, depe3 3 XB.
JIOMAIOTh TIO0 KparuisiX CTUbKM K BOOM 1
NPOIOBXKYIOTh (hapOyBaHHS e 1 XB., TiCHs YOro
OapBHUK 3MHBAIOTh BOIOIO 1 Ma30K BHCYIIYIOTh Ha
noBiTpi. [loTiM Ha BHCYIIEHMH Ma30K HAJIMBAIOTh
CBDKONPUTOTOBJICHUI BOIHWM pO34MH OapBHHUKA
PomanoBcekoro Ha 15 xB., 3MuBaroTh (hapOy BoOKO 1
Ma3ok BucymyroTe Ha moBitpi (Koct, 1975). e
croci0 3a0apBiieHHS BBAXKAETHCSI HAWKpaIuM, aie

BiH Ma€ iCTOTHUI HEOMNIK — Bifl IIOYATKY MPOLEAYpH
JOCTIIPKeHHS KPOBI 1 70 i1 3aKiHYeHHsI OTPiOHO MaTH
iHTepBai yacy Big 20 1o 45 xBuimH. ToMy 32 OCHOBY
y HalMX JOCH/DKEHHSX Oysno oOpaHo came Iei
METO/I.

KpoB y momomi xopomoBux pub BigOupamu 3
XBOCTOBOI BeHU. HeBenmuKy Kparuiio B3sToi BiJ pubu
KpPOBI HAaHOCWJIM Ha MPEIMETHE CKJIO Ha BijcraHi 1-
1,5 cm Bim #oro kixi. BemmkuM 1 BKa3iBHEM
MATBISAMU TIpaBoi pyku Opamum 3a peOpo nuridopane
CKJIO, BCTaHOBJIIOBAIM  HOro 70  TOBEPXHi
MpeMETHOro CcKkna g Kyrom 30-45° 1 akypatHO
MiABOAWIM THJILHUM OOKOM [I0 Kparuli KpoBi, B
pe3ynbTari 4oro OCTaHHS po3rikanacs. [lorim
KOB3HHUM pYyXOM IUII()OBAHOTO CKJIa BIEpE] KpOB
PIBHOMIPHO PO3MOAUIAIM y BHIVIII MaszKka II0
MIPEIMETHOMY CKITy. ['OTOBHI Ma30K MiJICYIITyBaJIK HA
TIOBITPI.

Ham wmasku  dikcyBaim  y  ¢ikcaropi  Maii-
I'pronBanbaa (2-3c.). DikcoBaHi Ma3Ky yKJIaJald Ha
2 MICTKH, SIKI CKJIQJaJCS 3 ABOX CKIISIHUX IAJIMYOK
KOXKEH, TIOKIAJCHUX Ha JBa MPOTWIEXKHI Kpal
kioBeTd. [loTiM  Masku  3alMBaId  PO3YMHOM
PomanoBcBKOro 3 muctmiiboBaHoo Bopoio (1:9), sky
HaJMBaJM OUIbII BUCOKMM ImapoMm. Ha mnepriomy
MICTKy (hapOyBaHHS TPUBAJIO 5 XBHJIMH, a HA 1HIIOMY
15 xunmH (3a [lanenreifimom). Ilicnst 3akiHdeHHS
3a3HayeHoro uacy (apOy 3MHBAIM  CHIIBHAM
CTpyMeHeM aucTuiboBaHoi Bomu (pH 6,6-6,7) i
3aJMIIANM  Ma3Kd BEPTHKAIBHO Yy INTATHBI IS
MIPOCYIITYBaHHSI.

Y pesynbrari OyJ0 BUSBIEHO, IO MAasKd, SKi
nepeOyBaan y OapBHUKY 5 XB., MaJli BHCOKY SIKICTb
3abapsnienHs (Puc.1A), HaBiTh Kpalily, HiX Ma3KH, SIKi
nepeOyBamm y 6apauky 20 xB. (Puc.1b).

Mopdo-uromerpryanii - aHaji3 MoKaszaB, IO
CpUTPOLINTH Ha TMpenapari, skuii mnepeOyBaB y
po3unHi POMaHOBCHKOrO 5 XBHUIJIMH, MaJi ITPaBUIIBHY,
OBOiZIHY (OpMYy 3 YITKUMH KOHTYpPaMH, TEMHO-
(iornerose sPoO, pO3TAIIOBAHE B IICHTPI KIITHHU.

Puc. 1. Ma3zxu kpogi puo (inmepean gpapoysannsn): A- 5
xeuaun; b-15 xeunun.
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Fig. 1. Fish blood smears (coloring interval): A-5
minutes; B-15 minutes.
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HaBenenwit  Bume  crocid  Moxe — OyTH
3aCTOCOBAaHMM TpPU LUTOMETPUYHHMX JOCIIIKEHHIX
JUIi  BU3HAUEHHS TAaKWX TIOKAa3HMKIB:  BEJIMKHI
MOB3JIOBXHIA Ta MM TIONEPEYHUNA JiaMeTpu

EPUTPOIUTIB, IUIONLy EPUTPOLIMTA, IUIONLY sIpa
EpUTPOIINTA, SAICPHO-IIUTOTUIA3MATHYHE
CHIBBIJIHOILICHHS, BIJICOTOK 3pUIMX EPHUTPOLIHUTIB,

BIJICOTOK HE3PIJIMX EPUTPOLIUTIB Ta iX GopM.

Takoxx MOro MO)XKHa BHKOPHCTOBYBaTH IIpU
aHaJli31 Ha HasABHICTh IIaTOJIOT1H EPUTPOIIUTIB, a cCaMe:
MOMKUIOLMTO3 E€PUTPOLMTIB, 3CYB sAapa KIITHH,
(hecToHUATICTH MEMOpaHH E€PUTPOLIMTIB, SICPHI TiHI
Ta 1HIII.

Orxe, JnaHuil  croci®0  MOXHAa  YCHIIIHO
BHUKOPDHCTOBYBaTH  TPH  IIUTOMETPUYHUX  Ta
MOP(OIOTIYHUX JOCIIKEHHX KIITHH KpOBi pub y
J1a00PaTOPHUX Ta MOJbOBUX YMOBAX.

BucHoBku. Jlanuii croci® ¢apOyBaHHs Ma3KiB
KpOBi pHO 3aCHOBaHMI Ha KIACHYHOMY CIIOCO0i 3a
[lanenreiimMom, ajne BiAPI3HAETHCS IHTEPBAIOM Yacy,
BigBeneHoro Ha (apOyBaHHsS y pO3UMHI OapBHHKA
PomaHnoBCBKOTO.

BusiBneno, mo ckopouenHs yacy (3 20 XBUIMH
0 5 XBHWJIMH) TiepeOyBaHHS MpenapaTiB y po3uuHi
OapBHHKa POMaHOBCHKOIO HE BIUIMBAE HA SIKICTh iX
3a0apBJICHHSA, a TOMY € HAaJiHMM Ta IIBUIKUM
CIIOCOOOM.

Pozpobnennit Hamu croci0 € epeKTHBHUM Ta
3pyYHHM Y BHKOPHUCTaHHI Ta MOXX€ OYyTH YCIIILIHO
3aCTOCOBAHUHN npu MOP(HO-IIUTOMETPHIHUX
JIOCITIJKEHHSAX KPOBI pvO: BM3HAYCHHI IMATOJIOTIH,
CHIBBIAHOLICHHI KIITMHHUX (OpPM, BCTaHOBJICHHI
TLJIOI Ta JiaMeTpPiB KJIITHH Ta iX siep.
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THE IMPROVEMENT OF BLOOD SMEARS COLORING FOR THE DETERMINING OF
FISH CYTOMETRIC BLOOD PARAMETERS

V. O. Kurchenko, T. S. Sharamok, O. M. Marenkov

Blood plays the role of a sensitive indicator of fish health. As an indicator of the degree of contamination of
reservoirs it is possible to use cytometric indices of red blood cells of fish. Erythrocytes of fish are sensitive to
environmental pollution and their morphological changes can be used as a bioindicator of the toxicity of the aquatic
environment, and those or other pathologies of blood cells can be caused by certain pollutants. The disadvantage of
existing methods of blood smears coloring is that they are inconvenient in the field conditions, when it is necessary to
examine the fish blood during ichthyological researches or they are long-lasting. In this regard, there is a need for a
fast and reliable method of coloring blood cells of fish, which can be used both in laboratory and in field conditions.

The aim of the work was to improve the method of coloring fish blood smears for easier and faster execution,
without degradation of the quality of colouring. The proposed method of coloring fish blood smears was tested on the
basis of the laboratory of the Department of General Biology and Water Bioresources of the Oles Gonchar Dnipro
National University. The subject of the research was the young carp fish (Cyprinidae). The improved method is based
on the classic method of painting by Papenheim, but differs in the interval of time devoted to colouring in a solution of
the dye Romanovskogo. Blood swabs were examined under a Ulab XY-B2TLED microscope (40X lens enhancement)
using a microscope with a Sciencelab T500 5.17 M digital camera.

The analysis showed that erythrocytes on medicine that were in the Romanovsky solution for 5 minutes had the
correct form with clear contours, a dark purple core located in the center of the cell. It has been found that this method
can be used in cytometric researches to determine such indicators. large longitudinal and small transverse diameters of
erythrocytes, erythrocyte area, erythrocyte core area, nuclear-cytoplasmic ratio, percentage of mature and immature
erythrocytes and their forms. It can also be used in analyzing the presence of erythrocyte pathologies.

It has been established that reduction of time (from 20 minutes to 5 minutes) of preparations in the dye solution of
Romanovsky does not affect the quality of their coloring, and therefore it is a reliable and fast way that can be
successfully applied in morphological and cytometric studies of blood of fish.

Keywords: fish blood of, blood smears, red blood cells, colouring.
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