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Purpose. To develop  the optimum composition of a cryoprotective solution  for  freezing sterlet 
sperm with the use of new and standard constituents and compare the results of the fertilization of 
eggs with sperm  frozen by different ways and  in different media. To analyze  the  results of keeping 
sterlet males in simulated conditions of natural spawning and to assess the quality of sexual products 
obtained during early spawning periods in comparison with natural ones. 

Methodology.  The  tasks  set  for  the  optimization  of  cryoprotective media  for  freezing  sterlet 
sperm were  solved  according  to  generally  accepted  cryobiology methods  and  in  accordance with 
Kopyeyka Ye. F. recommendations. The works with brооd sterlet were conducted in accordance with 
the generally accepted methods of  sturgeon breeding and  recommendations  for natural  spawning 
modeling. 

Findings. The studies demonstrated a positive effect of creatine, the introduction of which  into 
the  solution  allowed  increasing  the  cryoprotection  of  sperm  from  damaging  factors  of 
cryopreservation. During low‐temperature freezing of sperm by different ways, the best results were 
obtained when freezing sperm in samples of smallest volume — granules that was evidenced by the 
number  of  live  thawed  spermatozoa,  fertilization  rates  of  eggs  and  the  number  of  developing 
embryos. The simulation of the conditions of natural spawning allowed obtaining high‐quality sexual 
products from sterlet males earlier  in comparison with natural spawning periods, freezing them and 
fertilizing eggs after several weeks of storage. 

Originality.  Among  a  variety  of  substances  used  in  cryobiology  for  the  optimization  of  the 
composition  of  protective  solutions,  positive  results  were  tested  and  obtained  with  the  use  of 
creatine.  Optimization  of  the  cryopreservation  solution  composition was  carried  out  using  sterlet 
sperm obtained at early spawning terms compared to the natural ones. 

Practical value. The obtained results can be used  in the conditions of hatcheries  for obtaining 
sterlet offspring both for market and for the restoration of their populations in natural water bodies. 
In addition,  the obtained  results are  the basis  for  further  studies on  the development of optimum 
composition of cryoprotective media for freezing sterlet sperm. 

Keywords: sterlet (Acipenser ruthenus), simulated conditions of natural spawning, pre‐spawning 
group, spermatozoa, methanol, creatine. 

 

PROBLEM STATEMENT  
AND ANALYSIS OF LAST ACHIEVEMENTS AND PUBLICATIONS 

Since a long time, sturgeon species have been an object of intensive industrial 
fishery and poaching. With time this and a number of hydroecological factors made 
impossible their natural reproduction, and consequently, led to a sharp reduction 
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in their population size in natural waters. However, a reduction in the number of 
sturgeons and an increase in the value of their products did not cause a decline in 
demand, but on the contrary, led to its increase with further annual growth. Nowadays, 
the reproduction and development of these species are possible only in the conditions of 
fish farms. If the production of sturgeon products in Ukraine takes place at several 
farms, the rearing of fish seeds for stocking natural water takes place only at the 
Dnieper Production and Experimental Fish Hatchery named after academician 
S. Artyuschik [1]. However, both trends of sturgeon culture face a problem of the lack 
of high quality sexually mature brood fish [2]. Therefore, for solving this and several 
other problems in sturgeon culture, both traditional approaches and advanced 
technology and biotechnology are used, which are the basis for rational environmental 
management and biodiversity conservation [3]. 

Currently, one of the current biotechnological methods of the preservation and 
reproduction of sturgeon is the cryopreservation of male sexual products, followed by 
the possibility of using this material for producing offspring or for freezing sperm 
samples in banks as a reserve [4, 5]. The success of the cryopreservation process 
depends on many factors, among which the most important is the composition of the 
cryogenic solution, which is used for sperm dilution. Therefore, most studies, which are 
described in the available literature, are aimed at optimizing the composition of 
cryoprotective media and searching for new compounds, which can protect the sperm 
structure from damage during freezing and thawing [6–9]. 

Regarding the works with the sperm of sturgeon species, the cryopreservation of 
sexual products requires the development of species-specific freezing technologies, 
taking into account a number of factors due to a range of specific features of their sperm 
[9–11]. Perhaps, because of particularly difficult operations with the sperm of 
sturgeons, despite a large amount of experiments, no successful results on attaining the 
high quality of the frozen sperm comparable to that of native one were obtained. This 
fact is a reason for new research and developments in the field of the cryopreservation 
of sturgeon sperm. 

Moreover, sturgeon breeding in controlled conditions, which allows stabilizing the 
temperature regime, shortening the duration of sturgeon keeping until complete 
gametogenesis and obtaining sexual products repeatedly, thus intensifying the process 
of fish cultivation, has been actively used last time [12–14]. This process is important 
when working with sturgeon species, particularly during the cryopreservation of their 
sexual products, enabling doing a larger amount of work and getting the desired results. 

HIGHLIGHT OF THE EARLIER UNRESOLVED PARTS  
OF THE GENERAL PROBLEM. AIM OF THE STUDY  

Cryopreservation of fish sexual products is a quite complicated biotechnological 
process, where the desired result is achieved by performing many experiments, and if 
we take into account the seasonality of spawning works, then it can take more than one 
year. In the case of sturgeon species, work with low freezing of their sperm is somewhat 
complicated due to a low quantity of sexual products that may be insufficient to 
complete the experiment. Simulating natural spawning conditions and controlling the 
maturation processes of breeding stocks are of great interest for both market sturgeon 
culture and for work on the reproduction of sturgeon for the restoration of their natural 
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stocks. This process attracts an evident interest also in the works on the 
cryopreservation of sturgeon sperm. The efficiency of cryopreservation products 
increases due to a larger quantity of available sexual products. Therefore, the aim of our 
research was the development of an optimum composition of a cryoprotective medium 
for freezing sturgeon sperm with the use of sperm obtained from males at early terms 
compared to natural ones. 

MATERIALS AND METHODS 

The work is based on the results of studies, which were performed at the base of 
educational, scientific and industrial laboratory of the Aquaculture Department of the 
National University of Life and Environmental Sciences of Ukraine. Eight males of 
sterlet (prespawning group) were used for the study. They were kept in a special 
thermocontainer with adjustable system of water heating and maintenance of the 
necessary water flow regime (at 0.2–0.5 m/s). Simulation of natural spawning 
conditions by gradual rise of water temperature at 0.5°C daily during 21 day was 
performed for the maturation of sterlet males and development of their reproductive 
cells [15, 16]. All manipulations with brood fish of the prespawning group (stimulated 
maturation, obtaining sexual products, etc.) were conducted according to generally 
accepted methods used for sturgeon culture [17, 18]. 

Works on the cryopreservation of sterlet sperm were conducted according to the 
recommendations of E. Kopyeyka and other cryobiologists [10, 19]. A search for the 
optimal composition of cryoprotective medium was performed by testing the effect of 
different substances on sperm quality after thawing based on the results of fertilizing 
capacity of the thawed sperm (fertilization rates of eggs and number of developing 
embryos). 

STUDY RESULTS AND THEIR DISCUSSION 

Sterlet brood stock was kept in a recirculating aquaculture system with water 
temperature of about 7°C. To trigger the mechanisms, which promote spawning 
condition in the brood stock in convenient terms, the selected groups of males 
(prespawning group) were kept in simulated natural spawning conditions with the rise 
of daily water temperature from 0.5°C to 14.3°C. Monitoring of the physiological state 
of sterlet males showed that during the study period, which lasted for 21 days, brood 
fish were active and have good feed intake. The survival rate of sterlet males during this 
period was 100%, which proved favorable course of the simulation process of natural 
spawning conditions. 

In order to stimulate the maturation of sexual products, the prespawning group of 
males was divided into two groups of four individuals each (tab. 1).  

Quality assessment of males, performed based on major morphometric features, 
showed relative homogeneity of selected brood fish in both subgroups for all the studied 
features. The males in the first subgroup had an average age of 8.5 years and body 
weight from 0.9 kg to 1.2 kg. Their average body length was 52.73±2.04 cm, with a 
range from 50.20 cm to 57.8 cm. The males in the second prespawning subgroup had an 
average age of 9 years. Their average body length and weight were virtually equal to 
these parameters in the first subgroup of males (1.06±0.18 kg and 47.98±2.57 cm 
respectively). 
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Table 1. Some results of works with the prespawning sterlet group, M±m 

Group, № 

♂ 
Index     Stimulanting 

preparation 
Response to 
stimulation  age, years   weight (М), kg length  (L), сm 

Subgroups 1 

1  8  0.9  50.2 

Reproginol 

‐ 

2  9  1.1  52.5  + 

3  9  1.2  57.8  ‐ 

4  8  0.9  50.4  + 

M±m  8.50±0.33  1.03±0.09  52.73±2.04   

σ  0.58  0.15  3.54 

Cv, %  6.79  14.6  6.71 

Subgroups 2 

5  9  1.05  55.0 

Vadilen‐2 

+ 

6  10  1.45  61.6  ‐ 

7  8  0.7  54.7  ‐ 

8  9  1.05  57.6  + 

M±m  9.00±0.47  1.06±0.18  57.23±1.84   

σ  0.82  0.30  3.19 

Cv. %  9.07  28.90  5.58 

Stimulation of male maturation in the prespawning group using stimulation 
preparations Reproginol and Vadilen-2 resulted in the maturation of 50% brood fish: 
two in the first and two in the second subgroup (tab. 1). 

It should be noted that the fish farm has a long positive experience with the use of 
both stimulation preparations; therefore the low level of maturation rate cannot be fully 
attributed to poor quality of the preparations used. Presumably, the lack of response in 
both male subgroups to stimulants may be associated with impaired functioning of 
neurohumoral systems and, consequently, insufficient preparedness of brood fish for 
spawning [20]. In addition, males were assessed regarding the quality of their sexual 
products, which is important when rearing brood fish in controlled conditions and is a 
determinant factor when deciding the suitability for sperm for cryopreservation (tab. 2). 

In total, the first collection of sperm yielded to 11–18 ml; the second one (in 3 hours) 
— to 9–15 ml. The total amount of two portions of sperm yielded to 27 ml from the male 
number 2 (first subgroup), 21 ml and 30 ml from the males №№ 5 and 8, respectively, in 
the second subgroup. The results of rapid evaluation of the sperm quality of in the 
prespawning group showed the best vital features for the male № 2 of the first subgroup. 
The sperm of this brood fish had appropriate milky-white color, was characterized by 
required consistency and high motility of spermatozoa: 95–100% after their activation by 
pond water. The analysis of the quality of male sexual products in the second subgroups 
showed that the male № 5 had sexual products with normal consistency, but they had 
whitish-transparent color and the share of spermatozoa with straight-forward movement 
was slightly lower (90–95%). Sexual products of the male № 8 had whitish-transparent 
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color and normal consistency, but the motility of spermatozoa was 70–75% and the G. 
Persova score was 4. When performing the works on the cryopreservation of the 
mentioned males under the same conditions, the sperm of males № 2 and № 5 was found 
to be suitable for low-temperature freezing because the motility of spermatozoa after the 
process of freezing and thawing remained the highest. The sexual products of the male № 
8 from the second subgroup were characterized by the abrupt loss of spermatozoa motor 
activity even after using different compositions of cryoprotective solutions. 

Table 2. The results of obtaining sexual products of sterlet males at 
prespawning terms  

Group 

♂, №  

Ejaculate volume, ml 

Sperm color  Consistence 

Presence 
of 

admixtur
es* 

Score   
Portion І  Portion II ∑ 

Subgroup 1 

1  –  –  –  –  –  –  – 

2  18  9  27  milk‐white  
liquid sour 
cream  

–  5 

3  –  –  –  –  –  –  – 

4  15  –  15  transparent  watery   +  3 

∑, ml  42         

Subgroup 2 

5  11  10  21 
whitish‐ 

transparent 
liquid sour 
cream 

‐  5 

6  –  –  –  –  –  –  – 

7  –  –  –  –  –  –  – 

8  15  15  30 
whitish‐ 

transparent 
liquid sour 
cream 

–  4 

∑, ml  51         

Note. * — high content of ovarian fluid, presence of blood, urine, mucus, and others foreign 
substances. 

Testing cryoprotective properties of standard media showed poor results on sterlet 
sperm. Therefore, for improving the efficiency of the cryopreservation of sterlet sexual 
products, a decision was taken to optimize the composition of cryoprotective solutions. 
Thus, four cryoprotective solutions were selected after testing a number of them. They 
are based on methanol and dimethyl sulfoxide (DMSO) (tab. 3). 

Quality assessment of the defrosted sperm diluted by these solutions demonstrated 
different effects of cryoprotective substances of various substances. Moreover, the 
quality of sperm was affected by the volume of the frozen sample. In particular, the 
dilution of sperm with the cryoprotective solution № 1 and freezing it in 1.5 ml test-
tubes caused a decrease in spermatozoa motility in the thawed sperm from 35 to 
45% compared to the native one. In the sperm frozen in 0.5 ml test-tubes, 
approximately 50–60% of spermatozoa were able to move after thawing and activation 
by pond water. The highest spermatozoa motility was observed in the thawed sperm, the 
samples of which were frozen in the form of granules — 75–80% (fig. 1а). 
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Table 3. Blend composition of cryoprotective solutions  

№ 
solutions  

  Composition  

№ 1  DMSO — 2,115 М, KCl — 13,4 мМ, sucrose — 14,6мМ, glycine — 74,9 мМ 

№ 2  methanol — 3,73 М, KCl — 13,4 мМ, sucrose — 14,6 мМ, glycine — 20,5 мМ 

№ 3 
DMSO — 1,057 М, methanol — 1,86 М, KCl — 13,4 мМ, sucrose — 14,6 мМ, glycine 
— 66,6 мМ 

№ 4  methanol — 3,73 М, KHCO3 — 8,9 мМ, creatine — 3,8 мМ, sucrose – 14,6 мМ 

A tendency of the quality reduction of the thawed samples with an increase in their 
volumes was noted during cryopreservation when using the sperm diluted by the 
cryoprotective solution № 2. Spermatozoa motility of the thawed sperm in granules 
remained at the level of 45–55%, whereas when using the sperm frozen in test-tubes 
(0.5 ml) resulted in a decline to 25–30% (fig. 1b). Therefore, the studies confirmed the 
earlier results obtained by other scientists who noted the reduction of sperm quality with 
an increase in the volume of frozen samples [21–23]. 

 

 

 

 

 

 

 

 

Fig. 1. Spermatozoa motility (%) after thawing the sperm in different 
cryoprotective solutions: а — cryoprotective solution № 1, b — cryoprotective 
solution № 2 

The obtained parameters of spermatozoa motility of the thawed sperm are 
associated not only with the cryopreservation method but also with the components of 
cryoprotective media, the components of which ensure the cryoprotection of cells 
from the extreme factors of cryopreservation and preservation of the functional 
usefulness of spermatozoa. 

When comparing the effects of cryoprotective media on spermatozoa properties 
after thawing sperm, the highest activity was observed for the sperm diluted by the 
cryoprotective solution №1 based on DMSO and frozen in the form of granules: 75–
80%. The obtained value significantly exceeded the result of freezing the sperm diluted 
by the cryoprotective solution № 2 based on methanol, when it was possible to produce 
only 45–55% of active spermatozoa (fig. 2). 

a b 

Granules 
(0.1 ml) 

Test‐tube
(0.5 ml) 

Test‐tube
(1.5 ml) 

Granules 
(0.1 ml) 

Test‐tube 
(0.5 ml) 

Spermatozoa 
motility, % 

Spermatozoa 
motility, % 



I. KONONENKO 
 

ISSN-L 2075-1508  РИБОГОСПОДАРСЬКА  НАУКА  УКРАЇНИ • № 2/2017  
105 

 

 

 

 

 

 

 

 

 

Fig. 2. Spermatozoa motility after thawing the sperm frozen in different 
cryoprotective solutions: № 1 (DMSO) and № 2 (methanol) 

The obtained results confirm the data of other scientists who observed a lower 
quality of the thawed sperm of sturgeons and salmonids, which was diluted by the 
cryoprotective solution based on methanol [11, 24, 25]. 

Freezing of the sperm diluted by the cryoprotective solution № 3 (based on DMSO 
and methanol), has caused a significant decline in the quality of the thawed samples. 
Spermatozoa motility decreased by more than 55% compared to cases when native 
sperm was used resulting in 35–45% (fig. 3).  

However, despite the better results obtained using the cryoprotective media based 
on DMSO, due to its observed negative action and toxic effect on spermatozoa [26–29], 
it was replaced by methanol in further studies. In addition, KCl in the composition of 
the cryoprotective solution was replaced by KHCO3, the positive experience of working 
with which was described in the available literature [30, 31]. In addition, we used 
creatine as an osmolyte. As a result, the spermatozoa survival after sperm preservation 
increased up to 60–65% that was significantly higher than the results obtained earlier 
with the use of the cryoprotective solution based on methanol (fig. 3). We can say that 
the use of these components in the cryoprotective solution contributed to an increase in 
protective properties and improvement of the thawed sperm quality. 

 

 

 

 

 

 

 

 

Fig. 3. The quality of sperm diluted by the cryoprotective solutions №№ 3 and 4 

In general, the highest spermatozoa motility was observed in the sperm, which was 
cryopreserved in the cryoprotective solution based on DMSO (№ 1). A combination of  
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DMSO and methanol did not bring the expected result and caused a decrease in 
spermatozoa activity to 35–45% (cryoprotective solution № 3) compared to the use of 
the native sperm. At the same time, satisfactory results were obtained when using 
cryoprotective solution based on methanol with new components (№ 4) — 60–65%, 
which is promising for further studies.  

The next stage of our works was the use of the thawed sperm to fertilize sterlet 
eggs for testeing their fertilizing ability. For this purpose, small portions of eggs were 
used (about 2 g), the fertilization and development of which were performed in Petri 
dishes. Using small portions of eggs is very important for the study because it allows 
performing fertilization and incubation of embryos without the removal of mucilage 
[32, 33]. The frozen samples diluted by the cryoprotective solution №№ 1–4 were used 
for eggs fertilization. The frozen samples were stored for 17 days. Quality assessment 
of the thawed sperm did not found any deterioration of spermatozoa functional 
characteristics. 

The results of sterlet egg fertilization performed in Petri dishes demonstrated a 
satisfactory performance (tab. 4). 

Table 4. The results of sterlet egg fertilization by cryopreserved and native 
sperm in Petri dishes  

Cryopro‐
tective 
solution, 

№ 

Cryopre‐
servation 
method 

Spermatozoa motility, 
%  № 

♀ 
Petri 

dish, №
Fertilized 
eggs, % 

Number of 
developing 
embryos, % after 

dilution 
after 

thawing 

1 

Test‐tube 1.5

80–85 

35–45 

20 

1а  39.0  32.4 

1 b  35.0  29.8 

М  37.0  31.1 

18 

2а  38.5  30.5 

2  38.0  28.7 

М  38.3  29.6 

Test‐tube 0.5 50–60  20  3  45.0  41.9 

Granules  0.1 75–80    4  55.0  50.7 

2 

Test‐tube 0.5

75–80 

25–30 

10 

5  33.0  28.1 

Granules  0.1 45–55 

6а  64.0  55.0 

6 b  66.0  55.9 

М  65.0  55.4 

3  Granules  0.1 80–85  35–45  20 

7а  53.0  48.4 

7 b  57.0  53.2 

М  55.0  50.8 

4  Granules  0.1 75–80   60–65  14 

8а  40.0  31.8 

8 b  42.0  34.0 

М  41.0  32.9 
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Continued Tab. 4 

Cryopro‐
tective 
solution, 

№ 

Cryopre‐
servation 
method 

Spermatozoa motility, 
%  № 

♀ 
Petri 

dish, №
Fertilized 
eggs, % 

Number of 
developing 
embryos, % after 

dilution 
after 

thawing 

Control (♂ № 17)   
18  9  79.4  69.1 

14  10  80.7  73.7 

Control (♂ № 19) 
  20 

11а  84.8  75.2 

11b  85.2  76.5 

М  85.0  75.8 

  10  12  83.5  74.5 

The percent of egg fertilization with the thawed sperm fluctuated from 33 to 66% 
that depended on the cryopreservation method and composition of the cryoprotective 
solution. For eggs fertilized by sperm granules, the obtained results were higher 
compared to eggs fertilized by sperm from the tubes of different volumes. 

The study of the embryonal development of sterlet eggs on 4 blastomeres and 
gastrula stages confirmed earlier findings. The highest percentage of egg fertilization 
was observed in portions fertilized by the smallest samples — granules, and with an 
increase in the volume of the frozen sample, the egg fertilization rate decreased. 

In addition, the studies showed that spermatozoa motility remained high after the 
cryopreservation of sperm in the cryoprotective solution with DMSO, but the fertilizing 
ability of the thawed sperm decreased, while the results obtained for the cryoprotective 
solution based on methanol were consistent with the earlier results obtained for the 
sperm of sturgeons and salmonids [34–36]. 

CONCLUSION AND PERSPECTIVES OF FURTHER DEVELOPMENT 

Thus, the study on the optimization of the cryoprotective solutions for freezing 
sterlet sperm demonstrated positive results when using creatine and replacing KCl by 
KHCO3 that was confirmed by egg fertilization and development data. The use of these 
components contributed to an increased cryoprotection of sperm from the negative 
effects of extreme factors of cryopreservation. The obtained result can be important for 
future studies. 
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РОЗРОБЛЕННЯ  КРІОЗАХИСНИХ  СЕРЕДОВИЩ  ДЛЯ  НИЗЬКОТЕМПЕРАТУРНОГО 
ЗАМОРОЖУВАННЯ  СПЕРМИ  СТЕРЛЯДІ  (ACIPENSER  RUTHENUS) 

І. С. Кононенко, kononenko_irina88@ukr.net, Національний університет 
біоресурсів і природокористування України, м. Київ 

Мета. Розробити оптимальний склад кріозахисного розчину для заморожування сперми 
стерляді  з  використанням  нових  та  стандартних  складових  компонентів  і  порівняти 
результати  запліднення  ікри  спермою,  замороженою  різними  способами  та  у  різних 
середовищах.  Проаналізувати  результати  утримання  самців  стерляді  у  модельованих 
умовах  природного  нересту  та  оцінити  якість  статевих  продуктів,  отриманих  у  ранні, 
порівняно із природними, строки нересту. 

Методика.  Поставлені  завдання  з  оптимізації  кріозахисних  середовищ  для 
заморожування  сперми  стерляді  вирішувалися  згідно  з  загальноприйнятими  методиками 
робіт  у  кріобіології  та  відповідно  до  рекомендацій  Копєйки  Є.  Ф.  Роботи  з  плідниками 
стерляді  проводилися  відповідно  до  загальноприйнятих  методів  в  осетрівництві  та 
моделювання умов природного нересту. 

Результати. Дослідженнями встановлено позитивну дію креатину, введення якого до 
складу  розчину  дозволило  підвищити  кріозахист  сперми  від  пошкоджувальних  чинників 
кріоконсервування.  В  результаті  низькотемпературного  заморожування  сперми  різними 
способами найкращі  результати отримані  за  заморожуваня  сперми  у  зразках  найменшого 
об’єму  —  гранулах,  про  що  свідчать  кількість  живих  розморожених  сперміїв,  показники 
запліднення  ікри та  кількості  ембріонів, що  розвиваються. Моделювання  умов  природного 
нересту дозволило отримати від самців стерляді якісні статеві продукти у ранні, порівняно 
із  природніми,  строками  нересту,  здійснити  їх  заморожування  та  запліднити  ними  через 
кілька тижнів зберігання ікру. 

Наукова новизна. Серед різноманіття речовин, що використовуються в кріобіології для 
оптимізації складу захисних розчинів, було випробувано та отримано позитивні результаті 
від введення креатину. Оптимізацію складу кріорозчину проведено із використанням сперми 
стерляді, отриманої у ранні, порівняно із природними, строки нересту. 

Практична  значимість.  Отримані  результати  можуть  бути  використані  в  умовах 
рибницьких заводів з метою отримання потомства стерляді як для товарних потреб, так і 
для  відновлення  її  популяцій  у  природних  водоймах.  Крім  того,  отримані  результати  є 
підґрунтям  для  подальших  досліджень  з  розроблення  оптимального  складу  кріозахисного 
середовища для заморожування сперми стерляді. 

Ключові  слова:  стерлядь  (Acipenser  ruthenus),  модельовані  умови  природного  нересту, 
донерестова група, сперматозоїди, метанол, креатин. 
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РАЗРАБОТКА  КРИОЗАЩИТНЫХ  СРЕД  
ДЛЯ  НИЗКОТЕМПЕРАТУРНОГО  ЗАМОРАЖИВАНИЯ  СПЕРМЫ  

СТЕРЛЯДИ  (ACIPENSER  RUTHENUS) 

И. С. Кононенко, kononenko_irina88@ukr.net, Национальный университет 
биоресурсов и природопользования Украины, г. Киев 

Цель.  Разработать  оптимальный  состав  криозащитной  среды  для  замораживания 
спермы  стерляди  с  использованием  новых  и  стандартных  составных  компонентов  и 
сравнить результаты оплодотворения икры спермой, замороженной разными способами и в 
разных  средах.  Проанализировать  результаты  содержания  самцов  стерляди  в 
моделированных условиях естественного нереста и оценить качество половых продуктов, 
полученных в ранние, по сравнению с естественными, сроки нереста. 

Методика.  Поставленные  задачи  по  оптимизации  криозащитных  сред  для 
замораживания  спермы  стерляди  решались  согласно  общепринятым  методикам  работ  в 
криобиологии.  Работы  с  производителями  стерляди  проводились  в  соответствии  с 
общепринятыми  методами  в  осетроводстве  и  моделированию  условий  естественного 
нереста. 

Результаты. Исследованиями установлено позитивное действие креатина,  введение 
которого  в  состав  раствора  позволило  повысить  криозащиту  спермы  от  повреждающих 
факторов  криоконсервирования.  В  результате  низкотемпературного  замораживания 
спермы  разными  способами  лучшие  результаты  получены  в  образцах  с  наименьшим 
объёмом — гранулах, о чем свидетельствуют количество живых размороженных спермиев, 
показатели оплодотворения икры и количества развивающихся эмбрионов. Моделирование 
условий  естественного  нереста  позволило  получить  от  самцов  стерляди  качественные 
половые продукты в ранние, по сравнению с естественными, строки нереста, провести их 
замораживание и оплодотворить ими через несколько недель хранения икру. 

Научная  новизна.  Среди  разнообразия  веществ,  используемых  в  криобиологии  для 
оптимизации  состава  защитных  растворов,  было  апробировано  и  получено  позитивные 
результаты  от  введения  креатина.  Оптимизацию  состава  криораствора  проведено  с 
использованием  спермы  стерляди,  полученной  в  ранние,  по  сравнению  с  естественными, 
строки нереста. 

Практическая  значимость.  Полученные  результаты  могут  быть  использованы  в 
условиях  рыбоводных  заводов  с  целью  получения  потомства  стерляди  как  для  товарных 
потребностей,  так  и  для  восстановления  ее  популяции  в  естественных  водоемах.  Кроме 
того,  полученные  результаты  являются  основой  для  дальнейших  разработок 
оптимального состава криозащитной среды для замораживания спермы стерляди. 

Ключевые слова: стерлядь (Acipenser ruthenus), моделированные условия естественного 
нереста, донерестовая партия, сперматозоиды, метанол, креатин. 
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