PREPARATA MILDRONATA IEDARBIBA UZ VAISLAS KUILU
DZIMUMAKTIVITATI UN SPERMAS KVALITATI

INFLUENCE OF PREPARATION MILDRONAT ON SEXUAL
BEHAVIOR AND SEMEN QUALITY OF BOARS

Vita Antane’, Ilmars Stonans®, J azeps Rimeicans’, Mara Mangalel, Zigmunds
Briiveris', Alberts Auzans®, Aleksandrs Mednis®, Ivars Liisis®
1LLU, Veterinarmedicinas fakultate, Latvija
LUA, Faculty of Veterinary Medicine, Latvia
2 AS Grindeks

ABSTRACT

In 1984, the Institute of Organic Synthesis of Latvian Academy of Sciences developed a
medical drug Mildronate that is widely used in medicine as anti-ishemic and stress-
protective drug in treating various cardiovascular diseases, and in farm animals as
growing and metabolic process stimulator. It is known, that Mildronate (Quaterin,
Meldonium) interferes with carnitine biosynthesis, controlling carnitine and gamma-
butyrobetaine (GBB) concentration ratio. L-carnitine is implicate in reproductive
biology and could be associated with the maturation process of spermatogenesis. In its
turn, GBB normalizes and stimulates the sexual activity and potency in mammals.

The aim of our study was to estimate the influence of preparation Mildronate on
spermatogenesis, libido and semen quality of boars. Two groups (control and
experimental) of boars were used to achieve the task of the research. Each group
consisted of six animals, were kept and fed at the same circumstances. Experimental
period started two months later when the boars had reached the breeding preparedness.
The boars of experimental group got orally 2 g of Mildronate daily for 60 days. Animals
both control and experimental groups on a regular basis were tested for health status as
well as the blood samples were taken. The semen was collected manually once every 10
days. The semen quality parameters were assessed before the administration of
Mildronate and further once in 39 days that corresponds to the length of
spermatogenesis cycle in boars. The sexual behavior was detected for each boar. The
results of the study indicate that the administration of Mildronate in boars improves
their sexual activity and the semen quality: time from approaching the ,,dummy” to the
start of ejaculation is significantly (p<0.05) reduced and the progressive motility of
spermatozoa is significantly increased (p<0.001). In animals that were administered
Mildronate the dynamic changes of spermatozoa activity are more even and smoother
with every semen collection.
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IEVADS

Vaislinieku selekcija, izaudze$ana, to apmaciba spermas atdoSanai ir liels laika,
ieguldita darba un finansu ietilpigs process (5). ApaugloSanas procesa loti butiski ir
vaislinieku spermas kvalitates raditaji, tapec p&tijumi par atsevisku preparatu iesp&jamo
pozitivo iedarbibu uz spermatogenézi ir zinams ieguldijums §is problémas risinasana.
E.Jacyno, A.Kolodziej, M.Kamyczek et al., (2007) apraksta par L-Carnitina pozitivo
ietekmi uz kuilu spermatogenézi (3) Savukart Mildronats, kur§ sintezéts Latvijas
Organiskas Kimijas institlita, un atlauts lietot humanaja medicina sakot ar 1984 gadu,



butiski samazina L-karnitina, bet paaugstina y — butirobetaina (GBB) koncentraciju
asins plazma un s€kliniekos. GBB var pielietot seksualas aktivitates un potences
stimulésanai(4). Misu pétljuma mérkis bija parbaudit preparata Mildronata ietekmi uz
kuilu spermatogenézi un spermas kvalitati, jo ieprick$gjie pétfjjumi paradija (1) ka
izbarojot Mildronatu 60 dienas pa 2,0 g vaislas gatavibu sasnieguSiem kuiliem
palielinas spermatogéna epit€lija slana biezums, testosterona koncentracija asins
seruma, un labak attistas s€klinieku intersticijs un palielinas glandulocttu (Leidiga $tinu)
skaits.

MATERIALS UN METODIKA

Pétijuma veikSanai no nosaciti analogiem kuiliSiem tika komplekt&ta
eksperimentala un kontroles grupa. P&tijjums sastavéja no diviem periodiem:
sagatavosanas un eksperimentala. Sagatavosanas perioda tika apmaciti 8-9 ménesus veci
kuili, kuri sasniegusi vaislas gatavibu, atdot spermu uz fantoma. Eksperimentalais
periods ilga tris ménesus. Saja laika kuili katru dienu individuali kopa ar baribu sanéma
2 gramus Mildronatu atSkaiditu ar 2-3ml Gidens. Spermas nonemsana veikta manuali ik
pec 10 dienam. Katram kuilim noteicam dzimumrefleksu (no kuila tuvosanas fantomam
lidz ejakulacijas sakumam un ejakulacijas ilgumu) izteiktibu laika perioda - sekundgs.
Pirms Mildronata sanems$anas un talak ik péc 39 dienam, kas atbilst kuilu viena
spermatogenézes cikla garumam, noteicam kuiliem spermas kvalitates raditajus
(ejakulata masu, spermiju koncentraciju, spermatozoidu aktivitati un morfologiju).
Spermas izmekléjumi tika veikti talit péc spermas nopemsSanas Uz Vvietas ferma.
Spermatozoidu morfologijas noteikSanai pagatavotas iztriepes nokrasotas un izvertétas
Kliniska institita Dzivnieku reprodukcijas laboratorija.

legiito datu apstrade veikta ar matematiskas statistikas metodém, iegiitajiem
rezultatiem aprékinati vid€jie aritmé&tiskie lielumi, dispersijas, standartnovirzes,
izmantojot datoru ar Stata-9 un Microsoft Excel standartprogrammu paketi.

REZULTATI UN DISKUSIJA

Dzimumrefleksu, no kuila tuvosanas fantomam lidz ejakulacijai, izteiktiba un
ejakulacijas ilgums laika vieniba ik péc 60 s grafiski attéloti izmantojot Kaplan-Meier
(6) metodi (1 un 2 attels). Aprékini paradija, ka péc pirmajam 60 sekundém 42% no
eksperimenta dzivniekiem (E), kuri sanéma Mildronatu, iestajas ejakulacija. Taja pat
laika kontroles grupas kuiliem (K), kuri preparatu nesanéma, ejakulacija iestajusies tikai
6% gadijumos. Péc 120 s Sie radita;ji ir attiecigi 83% un 55%, pec 180 s - 93% un 79%.
Atskiribas starp grupam péc Wilcoxon (Breslow) testa ir batiskas - Pr>chi2=0,0001.
Turpretim ejakulacijas ilgums (2 zim.) eksperimenta grupas kuiliem biutiski neatSkiras
no kontroles grupas dzivniekiem un ta vid€jie raditaji bija attiecigi 276 = 59 un 288 + 52
S. Pétjumos ar zurkam (2) pieradijas, ka Mildronats samazinaja briva karnitina
koncentraciju zurku s€kliniekos un tas savukart nepazeminaja zurku seksualo aktivitati
un spermas kvalitati.

Kuilu ejakulatu masas raditaji att€loti 1. tabula. Pirms Mildronata pielietoSanas
eksperimenta un kontroles grupas kuilu ejakulata masas raditaju atskiribas nav biitiskas
(p>0.05). Pirmo 39 dienu laika eksperimentalas grupas kuiliem p&c Mildronata
pielietosanas palielinas ejakulata masa no 120.8 = 13.5 ml Iidz 194.4 + 16.1 (62%). Tai pat
laika kuiliem, kuri preparatu nesané€ma (kontroles grupa) ejakulata masas palielinajums
nenozimigs un tas ir N0 145.8 + 24.9 uz 157.5 + 18.2 (9%) Raditaju atskiribas starp
grupam ir ar varbttibu p<0.10. Vienu spermatogenézes ciklu vélak (40 ... 79. diena)
ejakulata masas palielinajumu par 41% noveéro kontroles grupas kuiliem un $aja laika
tas [idzinas E grupas kuilu ejakulata masai. Ar1 turpmakajas spermas nogpemsanas reizes



(80...99 diena) ejakulata masas raditaji starp E un K grupas kuiliem ir lidzigi.
Mildronats strukturali ir radniecigs karnittnam (2) un ta L-karnitina izbaroSana kuiliem
pozitivi ietekméja spermas kvalitati, jo par 11% palielinajas ejakulata masa un kopg€jais
spermiju daudzums taja (3).
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1. attels. Laiks (s) no kuila tuvoSanas fantomam Iidz ejakulacijai
Figure 1. Time (sec) from approaching the “dummy” to the start of ejaculation
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2. attéls. Ejakulacijas ilgums (s)
Figure 2. The length of ejaculation (sec)



40 days period in experimental (E) and control (K) group boars
aritmétiskais vidgjais/arithm. mean, standartklida/standart devision, t-tests

p<0.10%; p<0.05**; p<0.01***

1. tabula/Table 1
Ejakulata masa petijjuma sakuma un vidéji pa 40 dienu periodiem eksperimenta

(E) un kontroles (K) grupas kuiliem, g
The total wight of the ejaculate at the beginning of experiment and an average in

Petijuma MerTjumu Ejakulata masa/Total volume Atskirtbu
diena/Study skaits/Number of of ejaculate () nozimigums/signific
days measurements ance

E K E K p-vértiba | Bitiska

atskiriba
0 6 5 120.8 £ 13.5 145.8 £24.9 0.19

1..39 19 13 194.4 + 16.1 157.5+18.2 0.073 *

40...79 23 16 198.7+13.9 | 204.0 +23.1 0.42
80...99 11 6 208.9+154 | 199.5+20.3 0.36

Spermiju koncentracijas dinamika kuilu ejakulata vairaku spermatogenézes ciklu
ietvaros att€lota 2. tabula. Pirms Mildronata pielietoSanas spermiju koncentracijas
raditaju atSkiribas starp E un K grupas dzivniekiem nav bitiskas (P>0,05).Turpinot
spermas nopemsSanu kuiliem, spermiju koncentracija ejakulata palielinas gan
eksperimenta, gan kontroles grupas dzivniekiem, bet atSkiribas starp grupam nav
batiskas (P>0,05).

2. tabula/Table 2
Spermiju koncentracija pétijuma sakuma un vidéji pa 40 dienu periodiem
eksperimenta (E) un kontroles (K) grupas kuiliem, milj./ml
The spermatozoa concentration at the beginning of experiment and an average in

40 days period in experimental (E) and control (K) group boars, milj./ml
aritmé&tiskais vidgjais/arithm. mean, standartkliida/standart devision, t-tests
p<0.10*; p<0.05**; p<0.01***

Pétijjuma Mérfjumu Spermiju Atskiribu
diena/Study | skaits/Number of | koncentracija/spermatozoa nozimigums/significance
days measurements concentration, milj./ml

E K E K p-vertiba Biitiska

atskirtba
0 6 5 378.3+25.6 | 337.2+19.0 0.12 -
1..39 19 13 409.2 +14.2 | 395.3 +26.7 0.31 -
40...79 23 16 407.7+12.5 | 416.3 +27.0 0.38 -
80...99 11 6 471.0+18.6 | 441.3+41.4 0.24 -

Spermatozoidu aktivitates raditaji salidzinati pa spermatogenézes periodiem, 1idzigi
ka to veicam izvertejot ejakulata masas un spermiju koncentracijas raditajus. Pirms
Mildronata pielietoSanas eksperimenta un kontroles grupas kuilu spermatozoidu
aktivitate bija zema, attiecigi 5,0 = 0,9 un 4,3 + 0,6 balles (3. tabula). Eksperimenta
laika ar katru nakoSo spermatogenézes ciklu kuiliem novéro spermatozoidu aktivitates
palielinaSanos. Salidzinot sava starpa E un K grupas dzivniekus redzam, ka E grupas
kuiliem, kuri san@éma Mildronatu spermatozoidu aktivitate jau péc pirma
spermatogenézes cikla sasniedz 7 balles, kas atbilst kuilu spermas at$kaidiSanas un ciiku



maksligas aps€klosanas standartam un tada paliek visu eksperimenta laiku. Tai pat laika
kontroles grupas kuilu vid&ja spermatozoidu aktivitate ejakulata nesasniedz 7 balles un
ir biitiski zemaka (p<0,01) ka eksperimenta grupas dzivniekiem. Jaatzime, ka no
eksperimenta 6 kuiliem sakot ar 40 dienu p&c Mildronata pielietoSanas iegtti 34
ejakulati, no kuriem 25 (73%) novertéti ar 7 un vairak ballém un tie ir izmantojami
spermas atSkaidiSanai un ciiku maksligai aps€kloSanai. Attiecigi no kontroles grupas 4
kuiliem ieguti 22 ejakulati, no kuriem tikai 8 (36%) izmantojami cuku maksligaja
apseklosana.

3. tabula/Table 3
Spermatozoidu aktivitate pétijjuma sakuma un vidéji pa 40 dienu periodiem
eksperimenta (E) un kontroles (K) grupas kuiliem/
Progressive motality of the spermatozoa at the beginning of experiment and an

average in 40 days period in experimental (E) and control (K) group boars
aritmétiskais vidgjais/arithm. mean, standartkltida/standart devision, t-tests
p<0.10*; p<0.05**; p<0.01***

Pé&tijjuma Merijumu Aktivitate, balles / Atskiribu
diena/Study skaits/Number of motility, points nozimigums/significance
days measurements
E K E K p- Bitiska
vertiba | atskiriba/signif
icance
0 6 5 50+0.9 43+0.6 | 0.27 -
1..39 19 13 6.6+0.3 54+0.5 |0.019 ol
40...79 23 16 7.3+0.3 5.6+0.5 | 0.0017 folalel
80...99 11 6 7.9+0.2 6.0+ 0.6 | 0.0012 folalel
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3. attels. Spermatozoidu videja aktivitate kuiliem, kuri sapeéma Mildronatu un
kontroles grupas kuiliem, kuri Mildronatu nesanéma

Figure 3. The avarage spermatozoa motility in boars which were administrated
Mildronate and control group

Izvertejot eksperimenta un kontroles grupas kuilu spermiju aktivitates vid€jo
raditaju dinamiku pa atseviskam spermas nopemsSanas reiz€ém (3 attéls) redzam, ka
spermatozoidu aktivitates svarstibas ir v€rojamas vienlaicigi gan eksperimenta, gan
kontroles grupas kuiliem. Tomer jaatzimé, ka dzivnieki, kuri sanéma Mildronatu
spermatozoidu aktivitates dinamiskas izmaipas pa spermas nonemsanas reiz€m ir
vienmérigakas un izlidzinatakas. Lidz$in&jie p&tijumi (7,9,10) liecina, ka Mildronats
(kvaterins) pozitivi ietekmé teliem un sivéniem baribas vielu uzsikSanos zarnu trakta,
uzlabo aminoskabju vielmainu un darbojas ka adaptogéns, mazinot sivénu atSkirSanas
stresu. P&tijumi ar caliem (8) paradija, ka kvaterins ir dzivo $iinu augSanas stimulators
un nedarbojas citotoksiski. Min€to p&tijumu rezultatus var saistit ar Mildronata pozitivo
ietekmi uz kuilu noturibu pret stresu un aminoskabju vielu mainu, kas ne tikai uzlaboja
spermatozoidu aktivitati, bet mazinaja tas svarstibas starp atseviskam spermas
nonemsanas reizém.

SECINAJUMI
1. Preparata Mildronata pielietoSana vaislas kuiliem pozitivi uzlabo dzimumrefleksu
aktivitati un spermas kvalitati: biitiski samazinas laiks no kuilu tuvoSanas fantomam

l1dz ejakulacijas sakumam (p<0.05) un bitiski paaugstinas spermatozoidu aktivitate
(p <0.001).
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2.

Dzivniekiem, kuri sapéma Mildronatu spermatozoidu aktivitates dinamiskas
izmainas katra spermas nonemsanas reiz€ ir vienmérigakas un izlidzinatakas.
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