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ABSTRACT 
 

In recent years, there has been growing interest in the use of biostimulants and adaptogens 

derived from animal and plant sources in practical medicine. These substances, when 

administered in precise doses, can strengthen the body's natural defenses, improve blood 

morphology and biochemical parameters, and support better metabolism. This study 

investigated the effect of a combination of iodine, amylodextrin, E-selenium, and Aloe 

arborescens Mill. extract on the preparation of rams for the seasonal period. The findings 

showed that the rams of the experimental group experienced faster recovery and better 

preparation for the breeding season after the winter period, which was primarily due to our 

proposed non-hormonal stimulation method. Our approach to stimulating rams during the 

transitional period had a positive effect on metabolism and spermatogenesis, making these 

preparations suitable for use. In addition, it was observed that our non-hormonal method did 

not harm the animals and contributed to improved spermatogenesis and higher testosterone 

levels. 
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Introduction 
 

In recent decades, there has been a growing interest in biostimulants and adaptogens derived from animal and 

plant sources in practical medicine [1-4]. While the use of biostimulants dates back to the time of Hippocrates, 

their systematic scientific validation began only in the 20th century. According to V. P. Filatov's method, 

substances produced by living cells under extreme conditions have a stimulating effect on the body. These 
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substances are formed in tissues under stress and activate specific biochemical processes that help preserve tissue 

function and survival in challenging environments [5-7]. 

When administered in precise doses, these substances enhance the body's natural resistance, boosting indicators 

such as lysozyme and bactericidal activity in blood serum, as well as phagocytic activity in leukocytes. They also 

improve various blood parameters, including the count of erythrocytes, hematocrit, leukocytes, ESR, hemoglobin, 

and total protein, while enhancing metabolism, reproductive function, and promoting growth [8-11]. Preparations 

containing components like liver, testes, spleen, skin, peat, placenta, plantain leaves, estuarine mud, and Aloe 

arborescens Mill. are commonly used for these purposes. 

For instance, many specialists use such drugs to enhance the reproductive capabilities of animals during the 

seasonal period. This approach improves both the quantity and quality of semen produced in males and enhances 

egg quality in females. However, there is a limited amount of research exploring the specific impact of these drugs 

or drug combinations on metabolic processes within the body, as well as whether these substances may have any 

hidden adverse effects [12, 13]. 

The A. arborescens consists of perennial plants native to tropical and subtropical regions, characterized by large, 

thick, succulent leaves. A. arborescens, which can grow up to 10 meters in height in its native environment in 

Africa, has leaves that can reach up to 65 cm in length. The lower portion of the stem becomes woody over time, 

and the leaves are shed, leaving a rosette of leaves at the top of the stem [14, 15]. 

The leaves of A. arborescens contain compounds such as oxymethylanthraquinone (Aloe-emodin, approximately 

2%) and other anthra derivatives like nataloin, aloin, and hormonal-loin. Additionally, substances like 

anthraglycosides, fatty acids, dicarboxylic acids, aromatic acids, enzymes, vitamins, and phytoncides are extracted 

from the plant. A detailed chemical composition of the leaf juice is provided in Table 1 [16]. 

  

Table 1. Chemical composition of A. arborescens juice. 

Set of compounds 
Content 

Mg/ml of juice % of the dry matter weight of the juice 

Dry substances 23.41 100 

Ash content 6.29 26.88 

Organic acids, including: 4.92 21.02 

-Free 0.95 4.06 

-Related 3.97 16.90 

Amino acids free 0.36 1.54 

Carbohydrates are common, including: 11.62 49.64 

-Free carbohydrates 10.52 44.94 

-Polysaccharides 1.10 4.70 

Pyron compounds 1.05 4.49 

 

The leaves of A. arborescens have a xiphoid shape, ranging from 15-45 cm in length, 2-5.5 cm in width at the 

base, and 0.7-1.5 cm in thickness. The upper side of the leaves is concave, while the lower side is convex, smooth, 

thick, fleshy, and covered with a waxy layer. They also have serrated edges. The leaves emit a faint, distinctive 

odor and possess a very bitter taste. During drying, they are allowed to lose up to 92% of their weight, while at 

least 2% of the dry residue remains in the juice extracted from fresh leaves before canning [17, 18]. 

A. arborescens has been a traditional remedy for thousands of years, used by ancient Egyptians and Greeks more 

than three thousand years ago to treat ulcers and purulent wounds. In the 20th century, A. arborescens preparations 

in Russia were primarily used as a laxative. When applied externally, A. arborescens preparations have 

demonstrated anti-inflammatory, wound-healing, and radioprotective effects [19]. 

For treating peptic ulcers in the duodenum and stomach, A. arborescens extract is utilized as a nonspecific 

stimulant through subcutaneous injections. Additionally, a liquid extract of A. arborescens or Aloe-coated tablets 

is prescribed for internal use [20]. 
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This research aims to investigate the impact of a combined preparation made from A. arborescens extract, E-

selenium, iodine, and amylodextrin on semen quality and testosterone production during the preparation of rams 

for the breeding season. 

Materials and Methods  

Based on the research methodology outlined in the Institute's project number 20.80009.5107.20: “Management of 

the Genetic Potential and Production of Breeding Animals under Pedoclimatic Conditions of the Republic of 

Moldova,” and after consulting with experts from Stavropol State Medical University, Rostov State Medical 

University, Saratov State University of Genetics, Biotechnology, and Engineering, Stavropol State Agrarian 

University, and North Caucasus Federal University, we carried out experiments to examine the impact of a drug 

complex containing A. arborescens extract on sperm quality and testosterone production during the preparation 

of rams for the transition period. 

Two groups were established for the experiment: an experimental group and a control group, each consisting of 

12 male rams, aged eighteen to 36 months, healthy, and with average weight. The experimental group animals 

received five ml of a drug containing iodine and amylodextrin daily for fifty days mixed with their feed, along 

with 1.5 ml of E-selenium per head. Additionally, they were intramuscularly injected with 0.5 ml of tissue 

preparation per head, mixed with one ml of 0.5% novocaine solution. 

The tissue preparation was produced in the Laboratory of Biotechnologies in Reproduction and Embryo Transfer 

at the Scientific-Practical Institute of Biotechnologies in Animal Technology and Veterinary Medicine. The A. 

arborescens plant leaves used for the preparation were at least two years old. After being harvested, the leaves 

were stored in the dark for 10-12 days at a temperature of 4-8 °C. The yellowed tips and spines were removed, 

and the leaves were cut into small pieces and then ground into a pulp. Distilled water was added in a 3:1 ratio, and 

the mixture was boiled for two to three minutes to promote protein coagulation. The mixture was then filtered, 

and sodium chloride (7 grams per 1 liter) was added, followed by an additional 2-minute boil and filtration. The 

pH of the filtrate was measured, and only batches with a pH between 5.0 and 5.6 were used. The preparation was 

then transferred to 50-milliliter vials and sterilized in an autoclave at 120 °C for one hour. 

No drugs were administered to the animals in the control group. Blood samples and Semen were collected before 

the research began and at the end of the experiment. Both groups of animals were kept under the same conditions 

and provided the same diet. A quantitative and qualitative analysis of the semen samples was performed using the 

“CEROS” computer program, and the results were documented through test certificates. 

Results and Discussion 

The research findings, after statistical analysis, are compiled in Tables 2 and 3. It is important to consider that 

the sexual activity of rams in both groups tends to increase as the breeding season approaches [21, 22]. 

Table 2 displays the testosterone levels observed in the blood of rams as they prepared for an arbitrary period 

during an off-season. 

 

Table 2. Findings on the testosterone concentrations in the blood of rams during their preparation for an 

arbitrary period in an off-season. 

Groups 

Testosterone level (ng/ml) 

The beginning of the experience The end of the experience 
Difference 

(ng/ml) % 

Experience 4.57 ± 0.39 7.5 ± 0.578 + 2.93 + 39.06% 

Control 4.55 ± 0.43 6.81 ± 0.23 + 2.26 + 33.81% 

 

Upon reviewing the study outcomes, it was observed that at the start of the experiment, the testosterone levels in 

rams were nearly identical across both groups, measuring at 4.57 ± 0.39 nanograms per milliliter and 4.55 ± 0.43 

nanograms per milliliter. By the conclusion of the experiment, considering that sexual activity in rams tends to 

increase as they approach the breeding season, testosterone levels in both the control and experimental groups 

rose by 39.6% and 33.81%, respectively. In the experimental group, the testosterone level reached 7.5 ± 0.578 
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nanograms per milliliter, which was 0.69 nanograms per milliliter (0.67%) higher than the control group, where 

the testosterone level was 6.81 ± 0.23 nanograms per milliliter.  

Tables 3 and 4 summarize the findings from the semen samples of rams during their preparation for the random 

period in an off-season. 

 

Table 3. Characteristics of the volume and concentration of sperm of rams 

Groups 

Volume (ml) Sperm concentration billion/ml 

The beginning of 

the experience 

The end 

of the experience 

Difference The beginning of 

the experience 

The end 

of the experience 

Difference 

ml % billion/ml % 

Experience 0.83 ± 0.09 1.05 ± 0.12 + 0.22 + 21% 1.05 ± 0.03 1.58 ± 0.13 + 0.53 33.41 

Control 0.63 ± 0.07 0.73 ± 0.07 + 0.17 + 16% 1.06 ± 0.03 1.22 ± 0.11 + 0.15 12.57 

 

The sperm production and sexual activity of rams in both groups increase as the breeding season approaches, so 

this factor was carefully considered when analyzing the data in Table 3 for both groups. 

In the experimental group, the volume of ejaculation ranged from 0.9-1.3 milliliters per cage, while in the control 

group, the range was from 0.7-0.9 milliliters per cage. 

Upon reviewing the data in Table 3, we found that the ejaculate volume in the experimental group increased from 

0.829 ± 0.086 ml to 1.05 ± 0.122 ml, while in the control group, it rose from 0.609 ± 0.067 ml to 0.725 ± 0.072 

milliliters. This shows that, compared to the initial volume, the ejaculate volume in the experimental group 

increased by 21% (0.221 ml), while in the control group, it increased by 16% (0.116 milliliters), which is 5% 

lower than the increase in the experimental group. 

The sperm concentration in the experimental group increased from 1.052 ± 0.028 billion/ml to 1.58 ± 0.126 billion 

per milliliter, whereas, in the control group, it rose from 1.064 ± 0.0351 billion per milliliter to 1.217 ± 0.105 

billion per milliliter. Comparing the initial data, the concentration of sperm in the ejaculate of the experimental 

group rose by 33.41% (0.528 billion/ml), while the concentration in the control group increased by 12.57% (0.153 

billion per milliliter), which is 20.84% (0.375 billion per milliliter) less than in the experimental group. 

Table 4. Characteristics of the quality of sperm of rams 

Groups 

Mobility % 

Live spermatozoa Rectilinearly translational 

The beginning of 

the experience 

The end of the 

experience 

Difference The beginning of the 

experience 

The end of the 

experience 

Difference 

- % - % 

Experience 78.58 ± 3.22 83.41 ± 8.69 4.83 5.79 39.41 ± 3.29 53.2 ± 11.71 13.79 25.92 

Control 73.91 ± 5.44 77.75 ± 4.33 3.841 4.9 31.545 ± 3.4 33.75 ± 4.88 2.205 6.53 

 

Table 4 presents the data on sperm motility. After the experiment, the percentage of live motile sperm in the 

experimental group increased from 78.58 ± 3.22 to 83.41 ± 8.69, while in the control group, it rose from 73.90 ± 

5.44 to 77.75 ± 4.33. The experimental group showed a 5.66 percentage point higher increase compared to the 

control. About the starting values, the experimental group's motility increased by 5.79%, while the control group 

experienced a 3.84% increase, 5.66 percentage points lower than the experimental group. 

The proportion of motile sperm exhibiting rectilinear translational motion in the experimental group was initially 

39.41 ± 3.29, rising to 53.2 ± 11.71 by the end of the study. Meanwhile, in the control group, this parameter 

increased from 31.55 ± 3.40 to 33.75 ± 4.88, 19.45 percentage points lower than the experimental group. When 

compared to the initial values, the experimental group saw a 25.92% increase, while the control group had a more 

modest rise of 6.53%, which is 19.39% lower than the experimental group. 

An analysis of the data from all tables reveals that after the experiment, testosterone levels, along with both 

quantitative and qualitative indicators of spermatogenesis, were significantly higher in the experimental group 

(Figure 1). Given that both groups of animals were kept under identical conditions and received the same diet, it 

is likely that the observed improvements in the experimental group, particularly in the development of the 

reproductive system in preparation for the breeding season, were due to the administration of stimulants. In 

addition to selenium, vitamin E, and iodine, the animals also benefited from a bio-stimulator derived from A. 
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arborescens. This plant is rich in polysaccharides, enzymes, vitamins, amino acids, phytoncides, phenols, esters, 

resins, and over two hundred biologically active compounds that support cellular metabolism, and tissue 

regeneration, and enhance overall nonspecific body resistance. It also strengthens the mucous membranes' 

defenses against harmful agents and accelerates the regeneration processes. These combined effects, both direct 

and indirect, contribute to the improved quantity and quality of semen produced by the males. 

 

  

a) b) 

  
c) d) 

Figure 1. Graphical representation of the results of the experiment. 

  

We propose that the rams in the experimental group exhibited a quicker recovery and preparation for the seasonal 

breeding period following the winter due to the non-hormonal stimulants introduced in our study. The substances 

we recommend for stimulating rams during their preparation for the breeding season positively influence 

metabolic processes and spermatogenesis in the animals. Based on these findings, we suggest that these treatments 

be considered for practical use. 

Conclusion 

Research conducted on 2 groups of young rams, each comprising 12 animals, demonstrated the beneficial impact 

of the administered drugs on sperm quantity and quality. Over 50 days, the experimental group received a 

combination of iodine and amylodextrin with their feed, 1.5 milliliters of E-selenium via intramuscular injection, 

and A. arborescens extract with a novocaine solution also administered intramuscularly. The findings revealed 

that the non-hormonal treatment used in preparing the rams for the transitional period had no detrimental effects 

on the animals and contributed to improved spermatogenesis and elevated testosterone levels. 

Acknowledgments: This research was part of the Institute’s project number 20.80009.5107.20: “Management of 

Genetic Potential and Animal Production in Pedoclimatic Conditions of the Republic of Moldova.” 

Conflict of Interest: None 

4

5

6

7

8

The beginning of the

experience

The end of the experience

Testosterone Level (ng/ml)

Experience Control

0.6

0.7

0.8

0.9

1

1.1

The beginning of the

experience

The end of the experience

Volume of sperm, ml

Experience Control

1

1.2

1.4

1.6

1.8

The beginning of the

experience

The end of the experience

Sperm concentration billion/ml

Experience Control

73

75

77

79

81

83

The beginning of the

experience

The end of the experience

Sperm motility, %

Experience Control



 

 

 
29 

Financial Support: The study was funded through a grant from the Ministry of Science and Higher Education of 

the Russian Federation under the government decree No. 220, as part of the subsidy supporting scientific research 

conducted in collaboration with leading scientists at Russian universities and research institutions (IX turn), 

Agreement No. 075-15-2022-1129 dated 01.07.2022. 

Ethics Statement: The experimental protocol adhered to the guidelines of the European Convention for the 

protection of vertebrate animals used in scientific and experimental procedures. 

References 

1. Panossian A. Understanding adaptogenic activity: specificity of the pharmacological action of adaptogens 

and other phytochemicals. Ann NY Acad Sci. 2017;1401(1):49-64. doi:10.1111/nyas.13399 

2. Rzhepakovsky IV, Areshidze DA, Avanesyan SS, Grimm WD, Filatova NV, Kalinin AV, et al. 

Phytochemical characterization, antioxidant activity, and cytotoxicity of methanolic leaf extract of 

Chlorophytum comosum (green type) (Thunb.) Jacq. Molecules. 2022;27(3):762. 

doi:10.3390/molecules27030762 

3. Siddiqui SA, Singh P, Khan S, Fernando I, Baklanov IS, Ambartsumov TG, et al. Cultural, social and 

psychological factors of the conservative consumer towards legal cannabis use – a review since 2013. 

Sustainability. 2022;14(17):10993. doi:10.3390/su141710993 

4. Nagdalyan AA, Oboturova NP, Povetkin SN, Ziruk IV, Egunova A, Simonov AN, et al. Adaptogens instead 

restricted drug research for alternative items to doping in sports. Res J Pharm Biol Chem Sci. 2018;9(2):1111-

6. 

5. Dominiczak MH. Ancient architecture for healing. Clin Chem. 2014;60(10):1357-8. 

doi:10.1373/clinchem.2013.218347 

6. Benitez-Herreros J, Lopez-Guajardo L. Vladimir Petrovich Filatov, one of the fathers of corneal transplant. 

Arch Soc Esp Oftalmol. 2016;91(7):e67-8. [In English, Spanish]. doi:10.1016/j.oftal.2015.12.022  

7. Anusha Siddiqui S, Redha AA, Esmaeili Y, Mehdizadeh M. Novel insights on extraction and encapsulation 

techniques of elderberry bioactive compounds. Crit Rev Food Sci Nutr. 2022;63(22):5937-52. 

doi:10.1080/10408398.2022.2026290 

8. Hohtola A. Bioactive compounds from northern plants. Adv Exp Med Biol. 2010;698:99-109. 

doi:10.1007/978-1-4419-7347-4_8 

9. Khalil AA, Shahid Q, Aslam A, Khalid A, HlebovÃ¡ M, Rebezov M, et al. Utilization of microwave assisted 

extracts obtained from various parts (whole fruit, seeds, leaves, and roots) of Citrullus colocynthis as 

hypocholesterolemic agent in Albino rats. J Microbiol Biotechnol Food Sci. 2021;10(4):541-5. 

doi:10.15414/jmbfs.2021.10.4.541-545 

10. Siddiqui SA, Bahmid NA, Taha A, Abdel-Moneim AM, Shehata AM, Tan C, et al. Bioactive-loaded 

nanodelivery systems for the feed and drugs of livestock; purposes, techniques and applications. Adv Colloid 

Interface Sci. 2022;308(115):102772. doi:10.1016/j.cis.2022.102772  

11. Toghyani P, Shahzamani S, Ahangaran MG, Firouzabadi SA. Comparison of eucalyptus extract and 

formaldehyde on hatchability and survival rate of chicks in disinfection of fertile eggs. Int J Pharm Res Allied 

Sci. 2020;9(3):105-9. 

12. Ranjha MMAN, Shafique B, Rehman A, Mehmood A, Ali A, Zahra SM, et al. Biocompatible nanomaterials 

in food science, technology, and nutrient drug delivery: recent developments and applications. Front Nutr. 

2022;8:778155. doi:10.3389/fnut.2021.778155 

13. Maslova AY, Tskaeva AA, Ashurova ZA, Abazova A, Ismailov MM, Ismailova MM, et al. Study of the 

effect of Baricitinib on the course of COVID-19. J Pharm Res Int. 2021;33(35A):204-13. 

doi:10.9734/jpri/2021/v33i35a31890 

14. Basta P, Pilaczyńska-Szczęśniak Ł, Woitas-Ślubowska D, Skarpańska-Stejnborn A. Influence of Aloe 

arborescens Mill. extract on selected parameters of pro-oxidant-antioxidant equilibrium and cytokine 

synthesis in rowers. Int J Sport Nutr Exerc Metab. 2013;23(4):388-98. doi:10.1123/ijsnem.23.4.388 

15. Umano K, Nakahara K, Shoji A, Shibamoto T. Aroma chemicals isolated and identified from leaves of Aloe 

arborescens Mill. Var. Natalensis Berger. J Agric Food Chem. 1999;47(9):3702-5. doi:10.1021/jf990116i  



 

 

 
30 

16. Fujita K, Yamada Y, Azuma K, Hirozawa S. Effect of leaf extracts of Aloe arborescens Mill subsp. natalensis 

Berger on the growth of Trichophyton mentagrophytes. Antimicrob Agents Chemother. 1978;14(1):132-6. 

doi:10.1128/AAC.14.1.132 

17. Ali MI, Shalaby NM, Elgamal MH, Mousa AS. Antifungal effects of different plant extracts and their major 

components of selected Aloe species. Phytother Res. 1999;13(5):401-7. doi:10.1002/(sici)1099-

1573(199908/09)13:5<401::aid-ptr515>3.0.co;2-k 

18. Denius HR, Homann PH. The Relation between photosynthesis, respiration, and crassulacean acid 

metabolism in leaf slices of Aloe arborescens Mill. Plant Physiol. 1972;49(6):873-80. 

doi:10.1104/pp.49.6.873 

19. Chiodelli G, Pellizzoni M, Ruzickova G, Lucini L. Effect of different aloe fractions on the growth of lactic 

acid bacteria. J Food Sci. 2017;82(1):219-24. doi:10.1111/1750-3841.13568 

20. Kleemann DO, Kelly JM, Arney LJ, Len J, Tilbrook AJ, Walker SK. Sexual behavior, semen quality, and 

fertility of young border Leicester rams administered melatonin during spring. Anim Reprod Sci. 

2021;231(5):106804. doi:10.1016/j.anireprosci.2021.106804 

21. Roselli CE, Stormshak F. The neurobiology of sexual partner preferences in rams. Horm Behav. 

2009;55(5):611-20. doi:10.1016/j.yhbeh.2009.03.013 

22. Ungerfeld R, Orihuela A, Pérez-Clariget R. Sexual behavior of subordinate, but not dominant, rams increase 

following observed sexual activity. Theriogenology. 2019;129:99-102. 

doi:10.1016/j.theriogenology.2019.02.033 

 


