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Metonamu (iryopeceHTHOT CIIEKTPOCKOITIT 1 MiKPOCKOIIIT TOCTiIKYBaIA MOXKIIMBOCTI 3aCTOCYBaHHs (PIIyOpeCEeHTHUX OApBHUKIB
JACM, €-176, 3-IAb, ®ME€ 11t BUBYECHHS BIUTUBY KPi03aXHCHUX PEYOBUH Ha CIIEPMATO3011M COOAKH. YCTAaHOBIICHO, IO OapBHUKU
OMCE i 3-JIAb npuaaTHi 1151 po3B’sI3aHHS OCTaBJICHOT 3a1a4i, a 6apBHUKH JICM 1 €-176 MatoTh 00MEKEHHS BHACIJOK JJOCTaTHBO
CHIIBHOT (ITyopecIeHIIiT pO3YHHiB KpionpoTekTopiB. [lokazaHo, o gociimKyBaHi GayopecueHTHI OapBHUKH MO-Pi3HOMY BILTHBAIOThH
Ha PyXOMICTb KJIITHH.

Knrouoei cnosa: ciepmarosoinu codak, muMeTiiIpopMami, eTHICHTITIKOIB, GiyopecteHTHi 30uam, JICM, €-176, 3-JAB, DME

Meronamu GIyopecleHTHO CIIEKTPOCKOITNH 1 MUKPOCKOIIUH HCCIIEI0BAIM BO3MOXKHOCTH (hiryopeceHTHBIX kpacuteneii [JJICM,
E-176, 3-HAB, ®ME n5ns uzyueHus BIUSHUS KPHO3ALIMTHBIX BEIIECTB Ha CIIEPMAaTO30uabl COOaKU. YCTaHOBICHO, YTO KPACUTENIN
OME u 3-JIAb npuMeHHMSbI A7 pelieHus nocrasineHHol 3anaun, a JICM u E-176 uMeror orpaHudeHus B pe3yiabraTe 10CTaTOYHO
CHIIBHO ()ITyOpecIieHIIMN pacTBOPOB KPUONPOTEKTOPOB. [loka3aHo, 4To MccieayeMble GiyopeclieHTHbIE KPACUTEIH 10-pa3HOMY

BJIMAIOT HA IMTOABHXKHOCTH KJICTOK.

Knrouesvie cnosa: ciepmaro3on sl codak, IMMETHI(GOpMaMUIL, STUIICHIIUKOINB, QutyopecuenTHbIe 308151, JICM, E-176, 3-JIAB, ®DME.

Possibilities of using DSM, E-176, 3-DAB, FME fluorescent dyes for examining the effect of cryoprotective agents on canine
spermatozoa were studied with the methods of fluorescent spectroscopy and microscopy. FME and 3-DAB dyes were found to be
capable of solving the tasks set and DSM, E-176 ones had a limitation due to quite a strong fluorescence of cryoprotectants’ solutions.
Studied fluorescent dyes were demonstrated as differently affecting cell motility.

Key-words: canine spermatozoa, dimethyl formamide, ethylene glycol, fluorescent probes, DSM, E-176, 3-DAB, FME.

[IinGip ontumansHux kpionporektopis (KII),
MPUIATHUX AJIS1 JOBIOTPHUBAJIOr0 HU3bKOTEMIIEpaTyp-
HOro 30epiraHHsi ciepMaTo30iaiB, MPOBOIUTHCA
eMIipuyHO, 00 MEXaHi3MH 3aXUCHOI JTii IINX PEYOBUH
Ha MOJICKYJISIDHOMY PiBHI HEIOCTaTHHO BHUBYECHI.
Merton dryopectienTHHX 30H1B (D3), 3aBISKH CBOTH
BHCOKI{ 9y TIMBOCTI, MA€ MIEPCIICKTUBH B JTOCTiKEHH1
MOJIEKYJISIPHIX MEXaH{3MiB BIUIMBY Ha KJIITHHU PI3HOTO
oXo/mKeHHA (Pi3uko-XiMivHUX (pakropis [5, 10, 16],y
tomy umucii 3axucHoi aii KII.

MoxnuBicTh BUKOpUCTaHHsI MeTony D3 panimie
BHUBYAQJIACh Ha cliepMmaro3oinax ccaswiB. Tak, Oyno
rmokasano, 1o ¢ayopecuentsi 3ouau JJCM 1 AHC
3B A3YIOTBCS 31 CIIEPMATO30iIaMHU XPsKa 1 pearyoThb
Ha 3MiHM ix crany [10]. OnHak Ha cnepmaro3oinax
co0akH TaKi JOCITiKEHHS HE TPOBOIMIIH.

@DiryopecueHTHI 30H/H, SIK1 BAKOPUCTOBYFOTHCS JIJIst
JIOCHIPKEHHS KJIITHH, IOBUHHI MaTH BUCOKI COJILBATO-
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Selection of optimal cryoprotectants enabling the
sperm preservation for a long term is empirically
performed because of poor studying a protective effect
mechanism for these agents at molecular level. The
method of fluorescent probes (FP) due to its high
sensitivity is prospect one in examining molecular
mechanisms of the effect on cells of various origins of
physical and chemical factors [5, 10, 16], in particular,
a cryoprotectant protective effect.

Possibility to use the FP method was previously
investigated in mammalian sperm. Therefore it has
been demonstrated that DMS and ANS probes bind
the hog spermatozoa and respond the alterations of
their state [10]. However in canine spermatozoa there
were no studies performed.

Fluorescent probes used for studying cells should
have high solvate-chromic properties and significant
rise in quantum yield when being bound with biological
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XPOMHI BJIAaCTHBOCTI 1 3HAYHE 3pOCTaHHS KBAHTOBOTO
BHUXOAY TpH 3B’S3yBaHHI 3 010JOTIYHUM 00’ €KTOM 1
pearyBaTH Ha 3MiHy MiKpooTOo4deHHs. OCKUIbKH
HaiO1Ib1 po3noBciomkeHi O3 He B TOBHOMY 00cs3i
3aJJOBOJILHSIOTH IIMM BHUMOTaM, HEOOXiTHO LIyKaTH i
BunpoOysaru HOBI D3.

Y poGoTi 1oCHiIKY€ETHCSI MOKIIUBICT 3aCTOCYBaH-
Hs GIyopecleHTHUX OapBHUKIB, IO € MOX1AHUMH
pi3HUX THHIB opra”iyHux peuoBuH ([ICM, €-176,
OME, 3 JIAD) a1 BUBUEHHS 3MiH CTaHy CIIEPMAaTo-
30imiB cobaku mig miero KII gumerundopmaminy
(AM®DA).

Martepiaan i mertoam

CrnepMmy U1 JOCTiIKEHb OyJI0 OTPUMAaHO BiJ 3-X
KIIIHIYHO 3[J0POBHX KOOEJIB MOPOAH POTBEJEp MpH
kKiMHaTHIH Temnepatypi (20°C) 3a gonmomMorom
Macaxy MepeaMiXypoBoi 3ajlo3U B MPHUCYTHOCTI
ectpanbHoi camuni. EskynsaT cnepmu cobak ckia-
JIA€THCS 3 TPHOX (PPaKLii, AKi BUALISIOTHCS OKPEMO 3
HEBEJIUKHUM iHTepBasoMm y dyaci. [le mo3Bonse B
eKCTIepUMEHTI OTPUMATH BC1 PaKIIii eIKyIsATY OKPeMO
1 YHUKHYTH TIepeadacHoOi aKTHUBalii CriepMaTo30iaiB
co0axk mij BIUTMBOM TPeThO1 (ppaxiiii, sika € CeKpeTom
repenMixypoBoi 3amo3u [17].

Otpumanunii matepian (mepma i npyra ¢pakmii
CIIEPMH) PO3IIISUIN Ha 4 aliKBOTH, IEHTPU(YTyBaIH B
IJIACTUKOBUX amirynax o0’emom 1 mi mpu 400 g
BIpoaoBXk 3 xB. LlenTpudyryBanns npoBoaunu s
BiJJOKpEMJICHHSI IIJIa3MH €SIKYJIATY co0aK, OlTKU KOl
MOYTb 3B’s13yBaTu 30HAU. OCalioK ClIEpMaTO301/1iB
pecycneHayBalIu cepeloBHIIeM, sike Mictuio 0,2 M
Tpic-Oydepa (Trizma pH 7,2, Sigma, CILIA), 0,05 M
(pykTO3u (OCMOTHYHICTH CEPEAOBHUINA CTAHOBUIIA
320 mOcmois, pH 7,2), 1o konterTparii 10 kaiTrH B
1 mur.

Byno Bukopucrtano 7 eaxymnsriB. Konuenrpariro
CIIEpPMaTo30i/iB B EIKYyJIATaX 1 MPOIEHT PYXJIUBHUX
KJIITHH BU3HAYaJIM Bi3yaJlbHO IiJ MIKPOCKOTIAMHU
“biomap” (%250) (ITompma) i “JIlromam MI1-4” (x1000)
(JIOMO, Pocist) 3a nonomororo Bizeo3amnucy. Bigeo-
3aMuc MPOBOIUBCS 3 BUKOPHCTAHHSIM BiJ€OKaMepH
Panasonic WV-CP 470, 3’eqnanoi 3 mikpockoriom. Ha
il )K€ yCTAaHOBIII JOCIHIPKYBaJIU JOKaJi3aIlito
(dayopecueHTHUX OapBHMKIB B CIEepMaro3oigax i3
3aCTOCYBaHHSM CBiTOQi1bTpiB Mapok BC-8-2,
C3C-24-4, CC-15-2.

Jia BuBueHHs BrumBy @3 Ha pyXJIMBICTH CIIepMa-
TO30i/liB y 4Yaci CycmeH3ii KIITHH BUTPUMYBAIH B
TepMocTaTi rpu Temreparypi 38°C, sika Binnosigae
(izionoriuniii HOpMi cobaku. OIIHKY PYXJIHBOCTI
CIIepMaTO30i/1iB JaBaju yepe3 KoxkHi 10 xB.

Huns mocnimxenns BuauBy KII Ha cnektpu
¢bayopecuenuii @3 3pa3ku cnepmMaTo30iAiB micis
HEeHTPpUYTYBaHHS 1 PECyCleHAYBaHHA, a TAKOX
po3unnu KII nonepenHbo 0X07101KyBail Ha MPOTs3i
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object and response to the change in microenvironment.
Since the most spread FPs do not meet completely the
requirements one should search and examine new
ones.

The paper covers the possibility to use fluorescent
dyes being the derivatives of various types of organic
substances (DSM, E-176, FME, 3-DAB) to investigate
the state changes of canine spermatozoa under the
effect of dimethyl formamide (DMFA).

Materials and methods

Sperm for research was obtained from 3 clinically
healthy male dogs of Rottweiler breed at room
temperature (20°C) by massaging the prostate in
presence of female in estrus. Canine sperm ejaculate
comprises three fractions which are separately
secreted with slight time interval. This enables in
experiment to obtain all ejaculate fractions separately
and avoid untimely activation of dogs’ spermatozoa
under the influence of the third fraction which is
secreted by prostate [17].

Obtained material (first and second sperm fractions)
were divided into 4 aliquots, centrifuged in 1ml plastic
ampoules at 400g for 3 min. Centrifugation was
performed to separate canine ejaculate plasma the
protein of which may bind the probes. Spermatozoa
sediment was re-suspended with the medium
comprised 0.2 M tris-buffer (Trizma pH 7.2, Sigma,
USA), 0.05 M fructose (medium osmolality made 320
mOsm, pH 7.2), to the concentration of 10° cells per 1
ml.

There were used 7 ejaculates. Spermatozoa
concentration in ejaculates and percentage of motile
cells were visually found with “Biolar” (x250)
microscope (Poland) and “Lumam MP-4" (x1000)
(LOMO, Russia) by video recording. It was performed
with Panasonic WV-CP 470 video camera combined
with microscope. At the same assembly there was
examined the localization of florescent dyes in sperma-
tozoa using light filters BC-8-2, SZS-24-4, SS-15-2.

To study the effect of FP on the motility of
spermatozoa in time cell suspensions were maintained
in thermostat at 38°C that is physiological norm for
dogs. Evaluation of spermatozoa motility was
conducted every 10 min.

To examine the effect of cryoprotectants on FP
fluorescence spectra the samples of spermatozoa after
centrifugation and re-suspending as well as solutions
of cryoprotectants were pre-cooled for 10 min down
to 4°C. Solutions of cryoprotectants (DMFA or EG)
under final concentration of 5% were added to cell
suspension directly before measuring.

Fluorescent probes DSM (4-(N-dimethylamino-
stiryl)-1-methyl pyridine-N-toluolsulfonat), E-176 and
3-DAB (commercial names) were synthesized at the
Department of organic luminophores and dyes of the

PROBLEMS
OF CRYOBIOLOGY
Vol. 16, 2006, N21



10 xB 1o Temmnieparypu 4°C. Po3uuHu KpionpoTeKTopiB
(AM®A a6o EI') y xinmesiit xoHumentpamii 5%
JIOJTAaBAJIH JIO CYCIIEH311 KITITHH 0€3M0CepeHbO Mepe;T
BUMIpPIOBaHHSIMH.

OnyopecuentHi 30uau JCM (4-N-numernn-
amiHocTHpUI | -MeTHimipigiHii-N-Tomyoncyns(oHar),
€-176 n 3-1AB (komepuiiiHi Ha3B1) Oy 1M CHHTE30BaHi
y Bigaim opraHiuHux JiroMiHO(popiB i OapBHUKIB
TactutyTy crimaTmsmianx Matepianisa HTK “Tactu-
TyTy MoHOKpuctamiB” HAH VYkpainu. 3oug OME
(3-rimpokcu-4"-(N,N-nmumeTunamMmiHO(pIaBOH ) CHHTE30-
BaHO mo MeToay [23]. B ekcrmepuMeHTax BHUKO-
PHCTOBYBAJIA PO3YMHH OapBHUKIB, TPUTOTOBAHUX Ha
NIBiUi IUCTHJIbOBaHIH Bomi. KoHIIeHTpaIlist 0apBHUKIB
y CYCIIeH3ii KIIITUH IPH MIKPOCKOITIYHMX JAOCIIPKEHHSIX
cranoBuia 40-70, a npy CIEKTPpaTbHUX BUMIPIOBAHHSIX —
4-7 mxmonb/1. CriekTpalibHi TapameTpy (pIyOopeclieHTHHX
OapBHUKIB HaBeACHO B Tal. 1.

KpionpoTtektopu mapku “x.4.” abo “u.m.a.”
(“Peaxim”, Pocist) momarkoBo ounmanu: MDA —
JBOKPATHOIO BaKyyMHOIO neperonkoio [1], EI' — tum
Ke CIIoco0O0M, aje 3 MONepeHHO BUTPUMKOIO HaJI
OKHCOM aJIFOMIHII0 Y1 aKTHBOBAHNUM BYTUIIIISIM MapKu
“A” [12].

Cnextpu (iryopecIeHIii BUMipIOBaIN Ha CIIEKTPO-
dbayopumetpi Cary Eclipse (Varian) 3 ix aBromatnd-
HOo Kopekuieto. [IluprHa BXigHOT 1 BUXIAHOT NIIINH
MOHOXpOMaTopiB craHoBuia 5 HM. CriekTpH daryopec-
ueHuii @M€ 30yKyBaji CBITIIOM 3 JOBKUHOIO XBHJII
405, ACM i 3-JAb — 460; €-176 — 425 um. [na
YCYHEHHsI KOHIIEHTPALIHOTO TaciHHA IpH (IyopUMET-
PUYHUX BUMIPIOBAHHSX 3pa3Ku PO3BOIMIIN TaK, II00
X ONTWUYHA NIJIbHICTh HA TOBKWUHI XBHJII 30y/KSHHS
(myopecuenttii He mepeBuryBana 0,1. Yci criekTpanbHi
BHUMipIoBaHHS BUKOHYBanu nipu 20°C B cTaHAapTHUX
KBaplueBux KroBeTax 1x1x3 cMm. KBaHTOBHil BUXif
¢bayopecuenmii JICM, 3-JIAb i €-176
BU3HAYAIIN, BAKOPUCTOBYIOUH SIK €TAJIOH
2-(4-metoxcucynbhodenin)-5-(4-gume-
Tunaminodenin)-oxkcazon-1,3 [13],

Institute of Scintillation Materials of State Technology
Concern “Institute of Single Crystals” of the National
Academy of Sciences of Ukraine. FME probe
(3-hydroxy-4’-(N,N-dimethylaminoflavone)) was syn-
thesized as in the method reported [23]. In experiments
there were used the solutions of dyes prepared with
double distilled water. Dye concentration in cell sus-
pension during microscopic studies made 40-70 and
during spectral measurements it was 4-7 pmol/l.
Spectral parameters of fluorescent dyes are described
in Table 1.

Cryoprotectants of the grades “chemically pure”
and “pure for analysis” (“Reakhim”, Russia) were
additionally purified: DMFA with double vacuum [1],
the same way for EG but with pre-exposure over
aluminum oxide or activated carbon of “A” grade [12].

Fluorescent spectra were measured with Cary
Eclipse spectrofluorimeter (Varian) with their
automated correction. Input and output width of
monochromators’ slits made 5 nm. Fluorescence
spectra FME were light excited with wave length 405,
460 for and 3-DAB; 425 nm for E-176. To eliminate
concentration quenching during fluorimetric measuring
the samples were diluted in such a way that their optical
density on wavelength of fluorescence excitation does
not exceed 0.1. All spectral measurement were done
at 20C in standard 1x1x3 cm quartz cuvettes. Quantum
yield of fluorescence of DSM, 3-DAB and E-76 was
examined using as etalon 2-(4-metoxysulfophenil)-5-
(4-dimethyl aminophenyl)-oxasol-1.3 [13], which
quantum yield in alcohol is 0.27.

The results were statistically processed using
Student’s method [6].

Results and discussion
The results of this research have shown that all
studied fluorescent dyes are bound with canine

Taomuus 1. CnekrpanbHi napameTpy OapBHUKIB B €TaHOJ
Table 1. Dye spectra characteristics in ethanol

KBAaHTOBUW BUXIJl SKOTO B CIHUPTI JIO-
piBaroe 0,27.

OapBHUK

DaryopecuieHTHUMN

Fluorescent dye

HM €MOAL 'eMm ™!

2 - A Makc. qm'HM QY
gmol~'cm

HM

Make. nora.'

JHM

adsorb max fluor max"

CratuctuuHy 0OpoOKy pe3yJsbTariB

407 49000 520 0,27

415 13332 543 0,02

478 44700 602 0,02

DME [23]
BUKOHYBaJId 3 BUKOPUCTAHHSIM METOIY FME [23]
CrprogenTa [6].
€-176
E-176
Pe3yAabTatn Ta 0OroBopeHHs
[IpoBeaeHi MOCIiHKEHHS TTOKAa3alH, ACM
10 BCi BUBYEHi (uryopecieHTHI Gaps- DSM
HUKH 3B’ SI3yIOTHCS 31 ClIepMaTO30i1aMu L AAB
co0aku, aje BiAPI3HIIOTHCS 32 MICIIMU 3-DAB

470 10250 666 0,11

cBo€i Jokanizarii (puc. 1, 0, B, ). DME
JIOKATI3YEThCS MEePEBaXKHO B IIJSHII
roJiiBok (puc. 1, 0), mpu OMY CIIOCTe-
pirarThCs JBa Pi3HUX 3a KOJIHOPOM
CBITiHHSI (3€JIeHE 1 py/e) 3 MepeBaror
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Mpumitku: A, 1o, — TOTOKCHHS MAKCUMYMY CIIEKTPY MOTJIMHAHHS; A
MOJIOKEHHS MAaKCUMYMY CIIEKTpY (uiyopecueHil; € — koedilieHT MoIspHOT
ekcTrHKLIT; QY — KBaHTOBUH BUXi (IIyopecieHTii.

Notes: A ,gom max — Maximum of the adsorbtion spectrum; A g0 max — Mmaximum of
the fluorescence spectrum; € — molar extintion coefficient; QY — fluorescence
quantum yield.

Makc. ur. =
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sickpaBo-3eneHoi dimyopecrtenitii. JICM 3B’s3yeThCs
3 yCi€0 TMOBEPXHEIO KJIITHH, ajJi¢ OLIBII BHUCOKA
IHTEHCUBHICTh CBITIHHS CIIOCTEPIra€ThCs B JIISHIN
roiiBok (puc.l, B), MeHIIIa — IMUHOK; B HOTO CIIEKTPI
nepeBaXka€ 4epBOHO-pyAa ¢uryopecuenuis. €-176
3B’SI3y€THCS 3 YCI€F0 TTOBEPXHEIO KIIITHH 1 CBITUTHCS B
YKOBTO-3€JICHIH NINSHII 3 Maike OJJHAKOBOIO iHTCH-
CHUBHICTIO 3 PI3HHX IIISHOK KiiTuH. 3-/IAB mae
YEePBOHO-PYAY (QIIYOPECIECHINIO 1 JIOKAII3YEThCS
MIepPEeBaKHO B AUISHII TOTIBOK (Ha prc. | HE MOKa3aHo).

Ha puc. 2 naBeneno pesynsratu BiuBy P3 Ha
PYXJIHMBICTB CIIEpMaTo30i/1iB codaku BIpoaoBxk 40 XB,
B KOHTPOJII BOHA ITPH IIboMY cTaHoBmiIa 65+3%. 30H1
JCM uepe3 10 xB micist JoIaHHS IO CYCIIeH311 KITITHH
HE BIJIMBA€ HA IX PyXJMBICTH, 1 TUIbKK yepe3 30 xB
KIIBKICTB PYXJIMBHX KJITHH 3HIKY€ETHCS Ha 5%. OnHuM
3 OCHOBHHX MTOKA3HHKIB IIUTOTOKCUYHOI /1ii pEYOBUH Ha
CIEpPMaTO301H € MaJiHHA 1X pyXIUBOCTI y yaci. Tomy
MOXKHA JiliTH BUCHOBKY, o JICM He BrutmBae Ha
MopdodyHKIIOHATBLHU CTaH KITITHH Ha BiAMiHY Bix 3-
JAB, y nmpucyTHOCTI sikoro Bxe uepe3 10 xB
MPAKTUYHO BCI CIIEPMATO30i/IH CTAIOTh HEPYXOMHUMH.

spermatozoa, but differ on the sites of their localization
(Fig. 1, b, ¢, d). FME is mainly localized in head sites
(Fig 1, b) herewith there are observed two different
by color luminescences (green and orange) with
predominance of bright green fluorescence. DSM is
bound with the whole surface of cells however higher
intensity of luminescence is noted in head sites
(Fig. 1, ¢), lower one was found in those of neck; in
its spectrum red-orange fluorescence prevails. E-176
is bound with the whole cell surface and luminescent
in yellow-green area with almost the same intensity
from different cell sites. 3-DAB has red-orange fluo-
rescence and is localized mainly in head sites (not
presented in Fig. 1).

Fig. 2 shows the FP effect results on motility of
canine spermatozoa for 40 min, it made 65+3% in the
control. DSM probe 10 min after being added to cell
suspension does not affect their motility. And only 30
min later the number of motile cells reduces by 5%.
One of cytotoxic effect main indices of substances
on spermatozoa is a decrease in their motility with time.
Therefore one can conclude that DSM does not affect

Puc. 1. Jlokamizamis ¢uryopecrieHTHIX OapBHHUKIB, IKi OYJI0 JOCTIKEHO, B CIIEPMAaTO30i1aX COOAKH: a — KOHTPOIb (KIIITHHA
B IPOMUHAI0YOMY CBITIIi 6e3 OapBHUKIB); 0 — ICM; B — DME; r— €-176. x1000.

Fig. 1. Fig. 1. Localization of fluorescent dyes studied in canine spermatozoa: a — control (cells in light microscopy with

no dyes); b- DSM, c—FME, d — E-176. x1000.
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Hesnauno 3umKy€ pyXauBicTh criepmMaro30iniB €-176,
T00TO BiH, sK i JJCM, He BUSBIsSE BUPA3HOI IUTO-
TOKCHYHOT Jii Ha CTIepMaTo30inu co0aKu. Y TMPHUCYT-
HocTi ®ME uepe3 10 XB KUTBKICTh PYXJIMBUX KITITHH
He nepeBuinye 30+5%, ToOTO Lel GapBHUK Mae
MOMIpHHH MOIIKO/KYIOUNH BIUIMB Ha KIITHHH.

Karionnwnit 301 ICM (Taba. 1) € moxigHuM
nipuauHy [4]. 3aBAsSKE HASBHOCTI THYYKOTO JIAHITIOTA,
SIKUH 3’ €IHY€ METUIIIT PUITHOBE KiJIbIIE 3 aHITIHOBUM,
il MOJIEKyITi NPUTaMaHHi BITaCTUBOCTI ITOMI€HIB 1 BOHA
JIETKO MiATaeThess KoHGOpMaIliiiHii i3oMepu3altii B
MOJIIPHUX CEepeJOBHINAX, siKa Beae A0 OC3BHUII-
POMIHIOBaJIbHOI KOHBEpCii S —S , 1o cynpoBoa-
KYETHCSI 3HUIKEHHSIM KBaHTOBOTO BUXOAY (uIyo-
pecteHIlii. Y TIHBKUX CEPENOBUINAX, & TAKOXK MPH
3B’s13yBaHHI 3 OioMeMOpanaMu abo OiTKaMH, HABIIaKH,
¢dyopecuenuist JICM moxe 3pocratu B 10 1 Ginbire
pazie. JICM BiomMuii Sk MOTEHIIaI03ICKHUI 30H],
SIKMI 3aCTOCOBYETHCS JIJIsl BA3HAYCHHS TOBEPXHEBOTO
MOTEHII ATy KIITHH. Y TOH K€ 4ac y pi3HUX KIITHHAX
BiH MOX€ NPOSIBISATH K “duepBoHy” (610 HM), Tak i
“seneny” (560 um) dnyopecuenuiro [4]. [Ipu
3B’si3yBanHi 3 JIHK MoxHa GaunTé juine depBOHY
CMYTY, B 0aKTepisix, MOKPUTUX OOOJIOHKOIO, Ha TTIOBEPXHI
SIKOT PO3TAIIOBAaHUI IIap HEraTUBHO 3apsKEHOTO
Jinonoiicaxapuiy — B OCHOBHOMY 3€JI€HY, a B IHIIINX
MeMOpaHax 9u O17TKax MOXKYTh OyTH IPUCYTHI 0OH/IBI
[2,3,11] dopmu diayopeciieHiii GapBHUKA.

Onyopecuennis JCM, skuii 3HaXOAUTHCS B
cycmeH3ii crnepmaTo30iliB, NPaKTUYHO MOBHICTIO
00yMoOBJIeHa HOTO 3B’s13aHOI0 (hopMoro (puc. 3), 1m0
CYTTEBO CIpoIIye aHali3 cnekTpiB. [lonoxeHHs
MakcuMyMy crnektpa (A,,=600 HM) CBIIYMTH PO
MTOBEPXHEBY JIOKAJIi3a1[il0 OCHOBHOI MacH 3B’ sI3aHOTO
3 ximitnHamu JICM [4]. V criekTpax MpUCyTHE TaKOXK
mwiede pu 550 HM, sSKe MOXKE BIIA3epPKATIOBATH
3B’s13yBaHHsI 30H/1a B HETIOJSIPHUX AUTAHKAX MEMOpaH.

VY cepenouii, mo mictuth EI, 3007 JICM Mae
iHTeHCUBHY (uryopeciieHtlito (puc. 3), xoua i B JIeo
OUIBII JOBrOXBMIBOBIM IUIAHIN, HI’K B HATUBHUX
cnepmato3oigax (A, 3HAXOAUThCA Oins
607-608 um). Ilpu ubomMy iHTEHCUBHICTH (iyoO-
pecteHInii 30H1a OM3bKa 0 iIHTEHCUBHOCTI HOTO
CBITIHHS B KJIITHHAX, 110 YCKJIATHIOE aHAMI3 CIIEKTPiB
JACM y criepmarozoinax y npucytaocti EI. Y po3uuni
oinbir rigpododHoro KII (AM®DA) iHTeHCUBHICTH
cnektpiB puyopecuennii JICM nepeBurye ix iHTeH-
CUBHICTb B HATUBHUX criepMaTo3oinax. Lle mpaktnano
YHEMOJXXJIHUBIIOE 3aCTOCYBaHHS LBOTO 30HIA B
poszumnax KII, axi matoTe Oinbury rizpodoOHICTb y
nopiBHsHHI 3 EI.

Taxum guaOM, 3081 [JCM MOXEe BUKOPHCTOBYBA-
TUCS ISl TOCIIJDKEHHS CTaHy CIIEPMAaTO30i/iB, SIKi
3a3Hanu Jii pi3HUX (QaxTopiB (HApHUKIAI, TEMIIe-
patypu, I0HHOTO CKJIaJly CepeIOBHIIA, Ta3epHOro ado
10HI3YFOUOTO OMPOMIHEHHS TOIIO), aJie¢ MOMIIMBOCTI
HOTO 3aCTOCYBaHHS AJIS1 BUBUCHHS CIIEPMATO30i/iB Yy
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Puc. 2. Binue dayopecueHTHUX OapBHHKIB, sIKi Oyio
JIOCTIPKEHO, Ha PYXJIMBICTH CIIEPMAaTo30idiB codaku: 1 —
JICM; 2-€-176;3 — ®ME; 4 - 3-11AB.

Fig. 2. Effect of fluorescent dyes studied for canine
spermatozoa motility: 1 —DSM; 2 —E-176; 3 —FME; 4 — 3-
DAB.

morphofunctional status of cells in contrast to 3-DAB
in presence of which even 10 min later quite all
spermatozoa are getting immotile. E-176 decreases
slightly spermatozoa motility, i.e. as well as DSM does
not demonstrate a pronounced cytotoxicity effect on
canine spermatozoa. In FME presence in 10 min the
number of motile cells does not exceed 30+5%, that is
this dye has a moderate impairing influence on cells.

DSM cation probe (Table 1) is pyridine derivative
[4]. Due to the presence of flexible link joining
methyl pyridine ring with aniline one this molecule
is characterized with polyenes properties and easily
underwent conformational izomerization in polar
media leads to non-illuminating conversion S, - S,
accompanied with the reduction of fluorescence
quantum yield. In viscous media and during binding
with biological membranes or proteins as contrary
DSM fluorescence may be increased 10 times and
higher. DSM is known as potential-dependent probe
used for examining cell surface potential. At the same
time in various cells it may manifest both “red”
(610 nm) and “green” (560 nm) fluorescence [4].
During binding with DNA one may observe only red
band in bacteria covered with membrane on surface
of which there is a layer of negatively charged
liposaccharide, basically green color and for other
membranes two dye fluorescence forms may be
present [2, 3, 11].

DSM fluorescence, being in spermatozoa suspen-
sion is quite completely stipulated by its bound form
(Fig. 3), that significantly simplifies spectra analysis.
Spectrum maximum position (A ;=600 nm) testifies to
surface localization of bulk DSM bound with cells [4].
There is a shoulder at 550 nm as well, which may
indicate probe binding in non-polar membrane sites.
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Puc. 3. Cnextpu ¢uryopecuenitii JICM B ciepmaTo30igax
cobaku B npucytHocTi EI' i JIM®A: 1 — ciepmaro3oinu +
JACM; 2 —cepenosuuie + EI' + ICM; 3 — cnepmarozoigu +
ET'+ JICM; 4 — cepenoBumie + MDA + JICM; 5 —
cnepmaro3oinu + IM®A + JICM. Kounnentpamis JICM —
6,8%10°¢ MoIB/11.

Fig. 3. Fig. 3. DSM fluorescence spectra in canine
spermatozoa in EG and DMFA presence: 1 —spermatozoa +
DSM; 2 — medium+EG+DSM,; 3- spermatozoa+EG+DSM; 4-
medium+DMFA+DSM; 5- spermatozoa+tDMFA+DSM;
DSM concentration is 6.8%10° mol/l.

MPUCYTHOCTI OpraHidHUX pedoBuH, 30kpema KII,
oOMeskeHi. 30H HE MOKHAa BUKOPHUCTOBYBATH IS
JOCITIPKEHHS BIUTUBY Ha criepmatosoinu KII, 6imbmn
rinpopodHux, HiXk ET.

Mornekyna €-176 dopmansHO HeTpansHa. OqHAK
B CJIA0OKHCIIMX, HEUTPAIBHUX 1JTy)KHUX CEPeIOBHIIAX
KapOOKCUTpYTIa 3a3HA€ JUCOLIallii, 1 MOJIEKya 30H/1a
MEPETBOPIOETHCS B HETATUBHO 3apsIKEHUN 10H.

VY HeliTpanbHOMY CepeloBHIlLi, IKE 3BUYANHO
BUKOPUCTOBYIOTH IJIsl iHKyOamii crepmaTo30inis,
MaKCUMYM cIieKTpa ¢ryopecueHii bapBHuka €-176
3HaxoauThca npu 547 um. Ilpu 3B’ s3yBanHi 31
CHIepMisiMU MakCUMYM (hITyopecLieHLi1 OapBHHKA IO
3pyIIy€e B KOPOTKOXBWIBOBHH OiK (7m0 536 HM), a 1i
IHTEHCHBHICTBH 3pocTae Maiike B 2 pas3u (puc. 4). [lpu
nonanuai KII mo cepemoBmmia iHKyOarii 3pocrtae
IHTEHCHUBHICTh CBITIHHS BUIRHOTO OapBHHKA (TOOTO
TOTO, SIKUW 3HAXOAMTHCS Yy PO34MHI) 1 OapBHHKA,
3B’S13aHOTO 3 KIIITHHAMU, TprdoMy Oitbie it JIMDA,
Hix st ET, 6e3 cyTTeBHX 3MiH OJIOKEHHS CIIEKTPIB.
VY mpucytnocti KII inTencuBHOCTI Quryopecuenuii
MOJIEKYJI 30H[A, 3B’S3aHUX 3 KIITHHAMHU 1 THX, IO
3HAXOMATHCS Yy PO3YMHI, BIAPI3HAIOTHCS Ha 38+5 i1
5+2% pna EI' i IM®A BignoBigHo. TakuMm 4HHOM,
OapBHHUK €-176 Mae OOMEXKEHHS MPU JTOCIHIDKEHH]
BBy KII ma cnepmarosoigu. Sk i JICM, #oro
MoxHa BUKopuctoByBatu jumre s KII 3 rigpo-
(hobHicTIO, sIKa HE MepeBUITye ado TOPIBHIOE TiAPO-
dhobnOCTI ET.
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In the medium with EG DSM probe has an
intensive fluorescence (Fig. 3), however in somewhat
long wave area than in native spermatozoa (A__ is
near 607-608 nm).

Herewith the intensity of fluorescence probe is
close to the one of its luminescence in cells that makes
difficult the analysis of DSM spectra in spermatozoa
in EG presence. In solution of more hydrophobic
DMFA the fluorescence intensity exceeds its intensity
in native spermatozoa. This makes practically
impossible the use of this probe in the solutions of
cryoprotectants which are more hydrophobic than EG.

Thus DSM probe may be used to examine state of
spermatozoa underwent different effects (e.g.
temperature, medium ionic composition, laser or
ionizing radiation etc.) but the possibilities of its
application to investigate spermatozoa in presence of
organic substances, in particular cryoprotectants, are
limited. The probe could not be used to investigate the
effect on spermatozoa of the cryoprotectants which
are more hydrophobic that EG.

E-176 molecule is formally neutral. However in
slightly acid, neutral and alkaline media carboxy group
is dissociated and probe molecule transforms into
negatively charged ion.

In neutral medium which is usually used for
spermatozoa incubation the maximum of E-176 dye
fluorescence spectrum is at 547 nm. During binding
with spermatozoa dye fluorescence spectrum
maximum is shifted towards short waves (up to 536
nm) and its intensity is increased almost twice (Fig. 4).
When adding cryoprotectants to incubation medium
the luminescence intensity of free dye (i.e. the one
being in the solution) increased and that bound with
cells more over in greater extent for DMFA than for
EG with no considerable changes in spectra. In
cryoprotectans’ presence fluorescence intensities of
probe molecules bound with cells and those being in
solution are different by 38+5 and 5+2% for EG and
DMFA, correspondingly. Thus E-176 dye has
limitations during studying the effect of cryoprotectants
on spermatozoa. The same as for DSM it could be
used only for cryoprotectants with hydrophobicity not
exceeding or equal to that for EG.

FME as a new fluorescent probe of flavonols class,
may have two bands in fluorescence spectrum as a
result of the fact that its excited state makes two
isomere forms: normal (N*) and tautomeric (T*) [23].
Each of these forms has own fluorescence that leads
to the fact that in spectrum of FME there are observed
two bands: green-blue (N*) and yellow-orange (T¥).
Position and intensity of these bands depend on
polarity, proton-donor ability and viscosity of the
medium [14, 15, 20]. FME is advantageously different
among other classes of fluorescent probes because it
is capable of simultaneous identifying such environ-
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Hogwuii dhyopectienTHU 3001 Ki1acy GIaBOHOJIB
OME MoKe MaTH 1Bl CMyTH B CIIEKTP1 (hTyopecteHtii
BHACJIIJIOK TOTO, IO y 30y/P>KEHOMY CTaHi BiH yTBOPIOE
nBi i30MepHi popmu: HopMmanbHy (N*) 1 TayTOMEpHY
(T*) [23]. Koxxna 3 uux ¢opMm Mae BaacHy ¢uryo-
PECIIeHIIiF0, BHACIIIOK 4oro B criekTpi DME criocte-
piraloThcs ABI cMyru — 3eneHo-OmakuTHa (N*) i
xoBTo-pyna (T*). I[lonoxxeHHs 1 IHTEHCHUBHICTD ITHX
CMYT 3aJIeKaTh BiJ MOJSIPHOCTI, MPOTOHJAOHOPHOT
3/IaTHOCTI 1 NIMBKOCTI cepenoBuina [ 14, 15, 20]. DME
BHT1IHO BUPI3HAETHCS cepej IHIMUX KiaciB (iryo-
PECIICHTHUX 30H[IB THUM, IO J03BOJISIE OJHOYACHO
BH3HA4YaTH Taki (pi3WyHI mapameTpu OTOYEHHS, SK
JIOKaJIbHA J{ieJIEKTPUYHA TPOHUKHICTH CEPEeIOBHUINA 1
KoedilieHT pedpaxiiii, a TaKoK HaJa€ MOXKIUBICT
BIJIPI3HATH MOJSPHICTD OTOYEHHS, AKY CIIPHYUHEHO
YTBOPEHHSIM BOJAHEBHX 3B’ S3KiB, B/l HECTIEMU(DITHIX
MIXMOJEKyIsipHUX B3aemonit [20]. Jdani mpo
(hyopecrieHTHI BIacTHBOCTI 30H1a DME T03BONISIOTH
3 BUCOKOI TOYHICTIO OMKMCYBAaTH 3MiHH, IO BiJ-
OyBaroThCs B HOro MikpooTodeHHi [21].

Ha puc. 1, B cnoctepiraersces 3mimana ¢uyopec-
ueHuis 000x popm N* i T* cmyr, 1110 miATBEpIKYETHCS
criekTpamH ¢uryopecueHIii Iux 3paskis. I3 criexTpis,
HaBEIEHUX Ha pHUC. 5, a, MOKHA OauMTH, IO TPH
3B’sI3yBaHHI 31 criepmaTto3oizamu 3051 OME Mmae
JIBOCMYTOBY (DJIyOpPECIEHIIIF0 3 MAKCUMYMOM IpH 564
HM (BinmoBigae emicii popmu T*) 1 muteuem y i
501 uMm (dhopma N*). ¥V niomy crionyuenss PME 3
PI3HIMU IUTAHKAMH CIIEPMAaIbHOT KIIITHHH ITPU3BOTUTH
10 301JIBIIIEHHS IHTEHCHUBHOCTI HOro CBITIHHS 1
MIPOSIBIICHHS JBOX CMYT B CTIEKTP1 (hTyOpECIICHIT1.

VY npucytnocti KII inTeHcHBHICTD (ayopecueHmii
OME, sKuil 3HAXOIUTHCS y PO3UHHI, 3pOCTAE, OAHAK
3aJMIIA€ThCSl Malke Ha MOPSJOK MEHIIe, HiX
aHAJIOTIYHMI MoKa3HUK 11 PME, 3B’ a3aHor0 31
CIIEpMAaTo30iJaMy BHACJiOK MEHLIOI TIMBKOCTI
MikpooToueHHsl. CIeKTp BUJIBHOTO 30HJA B YCiX
BHUIIAJIKAX 3AJTUIAETHCS OJJHOCMYTOBHM, 1110 CBiTYUTh
PO BUCOKY KOHIICHTPAIIIF0 MOJICKYJI BOJU B OTOUCHHI
30H/A.

IIpu momanui KII no cycmensii cmepmaTo30iiB
nBocmyrosa hopma criektpa DME 30epiraeTnes. Le
CBITYHUTH TIPO T€, 1[0 OAPBHUK 3aJUIIAETHCS 3B’ 5A3a-
HUM 3 Ki1iTiHaMu. [[pu 11boMy 3MiHIOIOTBCS CITIBBIIHO-
meHHs iHTeHcuBHOCTer cMyT N* 1 T* iryopecuentrii
OME, a TakokK IMOJIOKEHHS X MaKCHUMYMIB: JOBIO-
XBHJIbOBA cMyTa T* 3cyBaeThCsi B KOPOTKOXBUIIbOBHUH
0ik, a kopoTkoxBuiIboBa N* B mpucytHocti EI' —
MpUOIU3HO HA 2 HM B JOBIOXBUJIOBY CTOPOHY, a IIPH
HasiBHOCTI JIM®DA 3miH0€ThCS 1ie MeHme. [Tomioni
3MIHH Y TIOJIO’KEHHI CIIEKTPAIbHUX CMYT XapaKTepHi
JUTS 3pOCTaHHS KOHIIEHTPAIil BOAM B MIKPOOTOYEHHI
30H/4, 3B’ S13aHOTO 3 KIIITHHHUMU CTpyKTypamu [21], 1
MOXYTb OyTH BUKOPUCTAaHI1 JUIs OIIIHKH BILTUBY PI3HUX
KII Ha rigparariito KJIiTHH.
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mental physical parameters as local dielectric permea-
bility of medium refraction coefficient as well as it
enables to differentiate the polarity of environment
caused by the creation of hydrogen bonds from
intermolecular interactions [20]. Data on fluorescent
properties of FME probe allow with a high accuracy
to describe the changes in its environment [21].

Fig. 1 shows mixed fluorescence of both forms N*
and T* bonds that is confirmed with the fluorescence
spectra of these samples. The spectra demonstrated
in Fig. 5, a, show that during binding with spermatozoa
FME probe has two-band fluorescence with the
maximum at 564 nm (corresponds to T* form emission)
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Puc. 4. Cnekrpu dayopectieniiii 30u1a €-176 B ciepma-
To3o0igax cobaku B mpucytHocTi JM®PA i ET:a) 1 —
cepenoBule + €-176; 2 — cepenoBuuie + €-176+IM®DA;
3 —cnepmaro3oinu + €-176 + IM®A; 6) 1 — cepenoBuie +
€-176; 2 —cepenoBuiue + €-176 + EI'; 3 — cnepmaro3oiau +
€-176 + EI. Konrenrpaitist €-176 —4,5% 10 mob/i.

Fig. 4. E-176 fluorescence probe spectra in canine sperma-
tozoa in DMFA and EG presence: a) 1 —medium + E-176; 2 —
medium + E-176 + DMFA; 3 —spermatozoa + E-176 + DMFA;
b) 1 —medium + E-176; 2 —medium + E-176 + EG; 3 — sper-
matozoa + E-176 + EG; E-176 concentration is 4.5%10 mol/l
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Hoswuii 6apeank 3-JIAb, sxuit € moxigaum OcH-
3aHTPOHY, MA€ JBOCMYTOBY (UIYOPECIICHINIO SIK B
cepenoBUIl iHKyOaIii crnepmMaTo30ifiB, Tak i npu
3B’s3yBaHHI 3 KiIiTuHamu (puc. 5, 6). B ocranabOoMy
BUIIA/IKy II€pPEeBa)kae KOPOTKOXBUIIbOBA cMyra (u1yo-
pecueHnuii 3 MmakcumymoM nipu 590-596 um. Iuren-
CHBHICTb 000X CMYT Maif>ke OIHaKOBa 15 30Ha, SIKHI
3HAXOAHUTHCS B po3uuHi OLbII TigpodooHOoTO KII
JAM®A. Ilpu 3B’s3yBaHHI 31 cepMaTo3oigamu
CIIOCTEPITaETHCA 3pOCTAHHSA IHTEHCHUBHOCTI (iIyo-
pecueHmii Maitke B 3,5 pa3u 0e3 CyTTEBHUX 3MiH
MOJIOXKEHHSI crieKTpa. BpaxoByrouw, 1o 30HI Mac B
CBOT# CTPYKTYpi Ti1pohoOHI OCH30IbHI KUTBIIS, MOYKHA
MPUIYCTUTH, IO BIiH JOKAII3YETHCS HA MOYATKY
HETOJISIPHOI JUISHKYU JMmigiB MeMOpaH KIIiTHH. Y
npucyTtHocti gociimkenux KII B cnekrpax diyo-
pecuentii 3-JIAb Ha ¢doHI 3aranbHOr0 3HUKEHHS
IHTEHCHBHOCTI (pJTyOpECIIEHIIii CIIOCTEPIratoThCs 3MiHU
BHECKY B CHEKTP JOBIOXBUIBOBOI CMYTH, L0 BKA3y€
Ha 3MiHU KUTBKOCTI MOJIEKYII BOJM B MIKPOOTOYEHHI
3ouma. Lli pe3ynsratn 30iraroThcs 3 JaHUMH,
OTPUMaHUMH 3a A0moMororo 3oH1a PME, 1 103BO-
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and shoulder in the area of 501 nm (N* form).
Generally FME binding with various areas of sperm
cell results in an increase in its luminescence intensity
and revealing two bands in fluorescence spectrum.

In cryoprotectant presence FME fluorescence
intensity being in a solution enhances but it is kept almost
one order less than analogous index for FME of bound
with spermatozoa due to lower viscosity of micro-
environment. Spectrum of free probe in all cases
remains one-band that testifies to a high concentration
of water molecules in probe environment.

When adding cryoprotectant to suspension of
spermatozoa the FME spectrum two-band form is kept.
This testifies to the fact that dye remains cell-bound.
Herewith the ratio of intensities for FME fluorescence
N* and T* is altered, bands as well as position of their
maxima: long wave band T* is shifted towards short
waves and the short-wave one N* in EG presence
towards long wave one approximately by 2 nm and in
DMFA presence is even less changed. Similar changes
in position of spectral bands are characteristic for rising
in concentration of water in probe microenvironment
bound with cell structures [2] and may be used to
estimate the influence of various cryoprotectants on
cell hydration.

New dye 3-DAB being benzatron derivative has
two-band fluorescence both in the incubation medium
of spermatozoa and during binding with cells (Fig. 5,
b). In latter case fluorescence short-wave band prevails
with the maximum at 590-596 nm. Intensity of both
bonds is quite similar for the probe being in the solution
of more hydrophobic DMFA. During binding with
spermatozoa there is observed the rise in fluorescence
intensities almost in 3.5 times with no essential changes
in spectrum position. Taking into account that the probe
in its structure has hydrophobic benzol rings one may
suppose that it is localized at the beginning of non-
polar site of cell membrane lipids. In the presence of
examined cryoprotectants in 3-DAB fluorescence
spectra on a background of general decrease in
fluorescence intensity there are found the changes of
the contribution into spectrum of long wave band that
points to the alterations in the number of water

Puc. 5. Bruus kpionpoTeKTopiB Ha CHEKTPH (iyopecueHil
OME (a) i 3-JIAB (6) B cepenoBumi iHKyOaIii i cepma-
To30imax cobak: | — cepemoBuIe iHKyOarii; 2 — cepeno-
Bumie + 5% EI'; 3 — cepenoBume + 5% JIM®DA; 4 —
criepMaro30iau (KOHTpoIb); 5 — criepmarozoign + 5% ET';
6 — ciepmaro3oinu + 5% JIM®A. KonmieHTpartist OapBHHKIB:
OME —4,1x10° monw/i1, 3-JJAB — 7,3%10° Mob/11.

Fig. 5. Effect of cryoprotectants on fluorescents spectra of
FME (a) and 3-DAB (b) in incubation medium and canine
sperm: 1 — incubation medium; 2 — medium + 5% EG; 3 —
medium + 5% DMFA; 4 — spermatozoa (control); 5 —
spermatozoa + 5% EG; 6 — spermatozoa + 5% DMFA.
Concentration of dyes: FME — 4.1x10° mol/l, 3-DAB —
7.3%10° mol/l.
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Ta6auus 2. 3minu criekTpiB dryopeciieHinii 6apBHUKIB B CepeAOBHILI IHKYyOaIlii criepaMaTo30i/1iB
coOaxu iz Brummsom KIT

Table 2. Changes in fluorescent dyes spectra in incubation media of canine spermatozoa under cryoprotectant effect

KaiTuHI
Cells

CepepoBuilie

3omHA Medium

Probe

CepepoBuitie +ET
Medium + EG

CepepoBuliie +
AM®OA
Medium + DMFA

Kaitunau + ET
Cells + EG

Kaituau + AMODA
Cells + DMFA

F

M M

ACM

DSM 26

599 24

607

29 605 55 608 64 607

€-176

E-176 47

13 536 34

547

47 540 45 545 47 540

3-AAB
3 DAB 596 38 596

593

580

31 685

593 17 591

(SN

OME
FME

10

560

32
48

501
564

10

559

22
32

503
563

550

16
22

500
561

Ipumitku: F — iHTeHCHBHICTB (uTyopecueHIlii, yM. Of1.; A — IIOJI0KEHHS MAKCUMYMY CIIEKTpa, HM. IToxnOka y Bu3Ha9€eHHi
TOJIOKEHHSI MAKCUMYMIB CIIEKTPIB HE IepEeBHIIYBaJIa 2 HM.

Notes: F_—fluorescence intensity, rel. units; A_- spectrum maximum position, nm; deviation in spectra maxima positions

did not exceed +2 nm.

TI0Th po3rsinaru 3-JIAb sk 30HI, MpuaaTHUA s
BHUBYEHHS TiJ[paTallii CliepMaTo30iiB y IPUCYTHOCTI
KII. ITpraomy 3 30u10M 3-JIAb ciektpanbHi eexrn,
CIPUYHHEH] TiJjpaTali€io, BUpaXXeHi OiblIe.

Brus KII Ha OCHOBHI CHeKTpaibHI MapameTpu
JOCTiIKyBaHUX OapBHUKIB B CEPEOBHII IHKYOAIiT 1
B CIIEPMATO301Aax COOAaKH MOKa3aHO B TaOII. 2.

BucHosku

[IpoBeneHni mociiKeHHs TOKa3alu, M0 MOXiHi 3-
rigpokcudiaaBoHy (HOBUN MyJIbTHIApaMeTPUIHHH
3ou71 ®MCE) 1 6enzanTpony (HoBuii 6apBHUK 3-J{ADB)
MAalOTh MEPCIEKTHBU IS BUBYCHHS MOJICKYISPHUX
MeXaHi3MiB BIIMBY KPiO3aXMCHUX NOJATKiB Ha
CIiepMaTo30inu cobaku. Y TOH ke Jac moxigHa
mipuauny — 3084 JICM 1 HOBuit 6apBHUK €-176 MaroTh
0OMEKEHHS TIPW BUKOPHUCTAHHI 1X IJIS 1O CIiIKeHHS
crepmaro3oiniB y pozunnax KII BHaciimok mocuthb
cHIbHOT POHOBOT (hiTyopeceHIIii.

Businenuii BnnuB O0apBHUKIB Ha PyXJIUBICTb
CIIEpPMaTo301/iB, Ha HAIll OIS, HE € (DAaKTOPOM, SIKHI
00MeXYye€ IX 3aCTOCYBaHHS JJIs1 OLIHKH MOJICKYJISIPHUX
MexanizMmiB Bzaemonii KII i3 cTpykTypHHMH ereMeH-
TaMu KJIITHH, TUM Oinbine, mo KII wacTo 3paTHI
CIPUYUHATH TOKCHYHY Aif0 Ha kiituHuU [7-9]. Ilpn
HEOOXITHOCTI e(peKT 3HMKEHHS PyXJIMBOCTI criepMa-
TO301/1iB y MPUCYTHOCTI (hITyOpECHEeHTHIX OapBHUKIB
MOXke OyTH CYTTEBO 3HWIKCHHI SK 3MECHIICHHSM
KOHIIeHTpalli OapBHUKIB y CycneH3ii KIITHH, TaK i
CKOPOUYCHHSM 4acy iHKyOawii KiIiTHH 3 OapBHUKAMH.

Poboma suxonana npu niompumyi HAH Ykpainu (cpanm
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molecules in probe microenvironment. These results
are in accordance with the data obtained with FME
probe and enable to consider 3-DAB as the probe
capable of examining spermatozoa hydration in pre-
sence of cryoprotectants. Moreover with 3-DAB probe
the hydration-caused spectral effects are more
manifested.

The effect of cryoprotectants on basic spectral
parameters of the studied dyes in incubation medium
and in canine spermatozoa is presented in Table 2.

Conclusions

The researches performed have shown that 3-
hydroxyflavone derivatives (new multi-parameter
probe FME) and benzantron (new dye 3-DAB) are
perspective for studying molecular mechanisms of the
effect of cryoprotective additives on canine sper-
matozoa. At the same time pyridine derivative, DSM
probe and new dye E-176 have limitations if they are
used to examine spermatozoa in solutions of
cryoprotectants because of quite strong background
fluorescence.

Revealed influence of dyes on spermatozoa motility
from our point of view is not the factor restricting their
use to estimate molecular mechanisms of interaction
of cryoprotectants with structural elements of cells,
moreover that they frequently are capable of toxic
effect on cells [7-9]. If necessary the effect of
spermatozoa motility decrease may be significantly
reduced with both diminishing the concentration of
dyes in suspension of cells and with the shortening the
incubation time for cells with dyes.

The work was supported by National Academy of
Sciences of Ukraine (Grant 0104U003916)
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