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Effect of Epinephrine on Human Spermatozoa Motility

at Low Temperature Preservation Stages

B nacrosiee Bpems nis JIe4EHUSA MYMKCKOTO U
KEHCKOT0 OECTIIIONUSI ITMPOKO HCIIONB3YIOTCS BCIIOMO-
ratejbHble penpoayKkTuBHble TexHodoruu (BPT), B
YaCTHOCTH HU3KOTEMIIEpaTypHOE KOHCEPBHPOBAHHE
(HTK) cniepmbl myxa unu goHopa. M3BecTHO, 4TO
obecrniedeHre yCI0BUH U1l BOCCTaHOBJICHUS (DyHKIIHO-
HaJbHbIX CBOMCTB cnepmues nociie HTK He menee
Ba)KHO, Y€M 3Tall 3aMOpaXUBaHus. I ymydmmeHus
(hepTUIBPHOCTH KPHOKOHCEPBUPOBAHHOI CIIEPMBI pa-
Hee HMCMOoNb30Banu ¢Gusnueckue GakTopsl (yabTpa-
3BYK, JIYYH JIa3epa, MOCTOSSHHOE MarHUTHOE TI0JE),
OHMONOTMYECKH AKTHUBHBIC KHUIKOCTHU ((POIUTHKYIISIpHAS
XKHUJIKOCTh, CBIBOPOTKA KPOBH), (papMaKoIorudecKue
npenapaThl (MpocTaryiaHAWH, NEeHTOKCUUIIINH,
nporectepoH, kodeun). OgHako HEOOXOIUM MOUCK
HOBBIX YCJIOBHUH M CPEACTB [JIs BOCCTAaHOBIICHUSA
cnepmueB nocie HTK. N3BecTHO, uTO aapeHanuH, kak
AlETUIXOJIMH U JPYrue Ba30KOHCTPUKTOPBI, KOHT-
pOJIUpPYET TPAHCHOPTUPOBKY CIEPMHEB B JKEHCKOM
PENPONYKTHBHOM TpPaKTe W BIHsET Ha (DU3HOJIOTH-
YEeCKHE TPOIECCHl B OpraHu3Me u kietke [1].

Lenb paboThl — W3ydeHHE BIUSHUS aJ[peHAINHA
Ha [TO/IBIKHOCTD CTIEPMHUEB YeJIOBEKa Ha dTanax HU3-
KOTEMIIepaTypPHOTO KPHOKOHCEPBUPOBAHUSI.

Marepuanbl n metoanl

MartepuajioM HcciIeJOoBaHHUS OBIIN ISKYISATHI,
[OJIy4eHHbIE y 47 My>KUMH C HOPMO300CIIEPMHEN B
Bo3pacte oT 20 10 40 net nocne 3—4-1HeBHON MOJIOBOM
abctuHeHMK. KOHIIEHTpaINIo ¥ MOABUKHOCTE CIIEp-
MHEB OIIEHHBAIU coTjiacHo [5] B kxamepe Makler
(M3panns) Ha ceeTroBoM Mukpockore PZO (Ilonpma)
ipu X240. Ciepmun ¢ OBICTPBIM U MEIJICHHBIM ITOCTY-
MaTENBHBIM MIPSMOJIUHEHHBIM IBHKEHHEM OTHOCHIIN
K Tpymme “a+B”, T.e. K aKTUBHOIIOJIBI>KHEIM U IO~
BIKHBIM. [Tocne nobasnenms (1:1) K 2sKymsITY Kpro3a-
IUTHOU CpeIbl — TUIepuH-1akTo3a-xkenTok (I TDK) —
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Now the assisted reproductive techniques (ART),
in particular, low temperature preservation (LTP) of
husband’s or donor’s sperm, are used widely for treat-
ment of male and female sterility. It has been known
that the conditions creating for recovery of functional
properties of spermatozoa after LTP is equally
important than freezing stage. Previously, the physical
factors (ultrasound, laser rays, constant magnetic field),
biologically active fluids (follicular fluid, blood serum),
pharmacological preparations (prostaglandin, caffeine,
pentoxifylline, progesteron) for fertility improvement
of cryopreserved sperm have been used. However
the research of new conditions and facilities for recove-
ring of spermatozoa after LTP is necessary. It has
been known that epinephrine as acetylcholine and other
vasoconstrictors controls the spermatozoa transport in
female reproductive tract and affects physiological
processes in an organism and a cell [1].

The research aim was to study the effect of epine-
phrine on human spermatozoa motility at stages of low
temperature preservation.

Materials and methods

The ejaculates obtained from 47 men with normo-
zoospermia aged 20—40 years after 3—4 days of sexual
abstinence were investigation material. Concentration
and motility of spermatozoa were evaluated according
to [5] in Makler chamber by means of light microscope
PZO (Poland) at x240. Spermatozoa with rapid and
slow progressive forward movement were referred to
“atb” group, i.e. to active-motile and motile. After
adding glycerol-lactose-yolk (GLY) cryoprotective
medium (1:1) to ejaculate, the samples were packed
into 0.5-0.7 ml plastic tubes, sealed and cryopreserved
[3]. Ejaculates were washed out of sperm plasma and
cryoprotective medium in Hanks solution (HS) and the
medium, containing HS and epinephrine (“Zdorovye”,
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Fig. 1. Dependence of spermatozoa motility from epinephrine
concentration in incubation media.

o0pasupl criepMbl pacdacossiBanu o 0,5-0,7 mu B
MOJUATUIICEHOBBIE TPYOOUYKH, T€PMETH3UPOBAIH U
KpHUOKOHCEPBUPOBaIH [3]. DAKYNATH OTMBIBAIH OT
CIepMalbHOM IUIa3Mbl M KPHO3ALMTHOM CpeNibl B pacT-
Bope Xaukca (PX) u HacmauBamu cpemy, ComepKantyro
PX u agpenanun (OK “3moposre”, Ykpauna). [lepe-
KUBAEMOCTh CriepMueB oreHuBanu depe3 30, 60 u
120 mun. CraTrcTHYeCKyI0 00pabOTKy IPOBOAMIH MO
kputeputo Creronenta-dumiepa.

Pe3yAbTaTbl M 00CyXXAe€HHe

[Ipu onieHKE HATUBHBIX AKYJIATOB KOHIIEHTPALUSA
cnepmueB B 1 mi cocraBnsina 78+6,8 MiH, npu
nobasnennu [JIK — 45+4,0 man/mi, mociie pa3mopa-
skuBanus — 40+3,8 MuTH/MII.

Ha nepBom 3Tane nccinenoBanuii ¢ mebio noadopa
ONTHUMAaIHHOW J03Bl aJip€HAJIMHA IJIS CTHMYJISIIIUN
TTOABYKHOCTH MPUMEHSIIN CIIEAYIOIIHE KOHIICHTPALHH:
0,25; 0,5; 0,75; 1 u 1,25 mM. HauboJjiee BBICOKHE
MOKAa3aTeJH MOBIYKHOCTH CTIEPMHUEB OBbUIN TOJTyYEHBI
npu KoHeHnTpauu 1MM, p<0,5 (puc. 1).

[Ipu ncnonb30BaHNU NaHHOM O3B! aipEHANIMHA B
JATBHENIINX S9KCIIEPUMEHTAX TIOCTOBEPHBIE PA3IHUUS
MOJBMKHOCTH CIIEPMHUEB B 00pa31ax 10 KpHOKOHCEp-
BHUPOBAHMsI HE YCTAHOBJIEHBI (PHC. 2).

Opnnaxo nmocie HTK xoHmeHTpamus MyXCKUX
raMeTr B rpymnme “a+B” Oblia JOCTOBEPHO BHIIIE
KOHIIEHTpanuy 00pa3IoB, HAXOUBIINXCS B cpesie 0e3
aJIpeHaJIMHa, PH 3TOM OCHOBHYIO (D)PaKIIHIO COCTa-
BIJIM aKTHUBHO-TIOIBIKHEIEC ciepMuu (p<0,5).

Ha xnerouyHoM ypoBHE afipeHaNNH BO3JEHCTBYET
Ha [3-agpeHopenenTopsl, OOIbIIOE KOTHYECTBO KOTO-
PBIX pacmoyiokeHo Ha xBocte crepmus [1, 4]. Ilpu
9TOM IPOUCXOINUT aKTUBALMS alCHUIIATLHKIIa3bl, UTO
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Ukraine) was layered. Spermatozoa’s survival was esti-
mated for 30, 60 and 120 min. Statistical processing
was carried out by the Student-Fisher’s criterion.

Results and discussion

In estimating of native ejaculates the spermatozoa
concentration in 1 ml made 78+6.8 mln, 45+4.0 mIn/ml
for adding glycerol-lactose-yolk, 40+3,8 mIn/ml after
freeze-thawing.

In first experiment we used following concentration:
0.25;0.5;0.75; 1 and 1.25 mM for selection of optimal
epinephrine dose for stimulation of sperm motility. As
shown in Figure 1, the best indices of sperm motility
were received when using the concentration of 1 mM,
p<0.5.

In further research when using this dose of epine-
phrine there were not discovered significant differen-
ces in sperm motility in the samples before cryopreser-
vation (Fig. 2).

However after LTP the male gametes’ concentra-
tion in “a+b” group was significantly higher, than the
one for the samples, which were in media without
epinephrine, herewith the active-motile spermatozoa
formed the basic fraction (p<0.5).

At the cellular level the epinephrine has an effect
on (-adrenoreceptors, a great number of which is loca-
ted on spermatozoon tail [1, 4]. At this the activation
of adenylate cyclase is present that results in the
increase of intracellular cAMP formation, a “secon-
dary” transmitter. Cyclic AMP stimulates the macro-
ergic compound biosyntheses, in particular, ATP, by
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Fig. 2. Effect of epinephrine on motility of human
spermatozoa (“a+b” group) at LTP stages: 1 —control (native
samples); 2 —samples before cryopreservation; 3 —samples
after cryopreservation. [l — native; [I] — epinephrine; ] —
glycerol-lactose-yolk.
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YBEINYNBAET BBIPAOOTKY BHYTPHUKIETOUYHOTO
TAM® — “BropuyHoro” nepenarauka. [ [ukmmaeckuit
AM® ctumynupyeT OMOCHHTE3 MAaKpOIPTHUYECKUX
coeMHEeHNH, B 9acTHOCTH AT®, 4T0 BEpOSATHO YBEIH-
YUBaET MOABMXHOCTD ciepMueB. JlaHHBIH dakT mox-
TBEPKAAET PE3YyNbTaThl CPABHUTEIBHOTO U3yYEHUS
[IEPEeXNBAEMOCTH clIEpMUEB. [[ocTOBEpHOE CHHYKEHHE
MIOABMYKHOCTH CIIEPMHEB OTMEUEHO uepe3 1 u B cpene
C aJ[peHaTMHOM U 4Yepe3 2 4 — B Cpefie C IEHTOKCH-
$unHOM (pHC. 3), 4TO HEOOXOIUMO YUUTHIBATH IIPH
MTOJITOTOBKE 00pa3noB criepMbl i nposeaeHust BPT.

[ToBemenne ypoBas TAM® — Hanboiee paHHAN
MIPU3HAK CTpecca KIETKH [2], T03ToMy OHOCTUMYIIS-
TOPBI CIEAyEeT CTPOTO AO03UpOoBaTh. UpesmepHas
aKTUBaLUsl BHYTPUKJIETOYHON CUCTEMBI B CIIEPMHUAX
MOKET MPUBECTU K THIEPCTUMYIIALNY, MPEXKIEBPE-
MEHHOU aKpOCOMAIILHOM peaKy WM THOEIH KIIETOK.
MexaHu3M AeHCTBUSA apeHalNHa Ha CHEPMUU
YeJI0BEKa OKOHYATEIBHO HE U3yUeH.

BbiBOAbI

OrmpeelieHo ONTUMANTEHOE CONEP)KaHue ajpeHa-
nuHa (1MM) B cpene WHKyOamwu ISl CTUMYIISIITAN
MOTHWJIBHOCTH criepMueB 110 U nocie HTK.

Hcnonp3oBanne apeHAIMHA TSI BOCCTAHOBICHHUS
KPHOKOHCEPBUPOBAHHBIX CIIEPMHEB UEIOBEKA ITO3BO-
JSI€T TOCTOBEPHO TMOBBICUTH COAEPKAHUE AKTUBHO-
MOABM>KHBIX Y TIOJIBUKHBIX CIIEPMUEB.
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Fig. 3. Spermatozoa survival time in incubation media,
containing epinephrine and pentoxiphylline: 1 — pentoxi-
phylline; 2 — epinephrine; 3 — HS.

probably increasing the spermatozoa motility. This fact
confirms to the results of comparative study of sperma-
tozoa survival. Statistically significant decrease in
spermatozoa motility was observed 1 hr after epine-
phrine adding and 2 hrs after pentoxiphyllyne one
(Fig. 3), that should be taken into consideration, when
preparing the sperms samples for assisted reproductive
techniques.

An increase in cAMP level is known to be the
earliest sign of cell stress [2], due to that the biostimu-
lators should be exactly dosed. An excessive activation
of intracellular system in spermatozoa may result in
hyperstimulation, premature acrosomal reac-tion or
spermatozoa death. The mechanism of epine-phrine
effect on human spermatozoa has not been investigated
completely.

Conclusions

The optimal content of epinephrine (1mM) in incu-
bation medium for stimulation of spermatozoa motility
before and after LTP has been established.

The use of epinephrine for recovering of human
cryopreserved spermatozoa enables to significantly in-
crease a content of active-motile and motile sperma-
tozoa.
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