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ABSTRACT

This study focuses on novel biotechnological formulations of nutritional supplements designed
to support individuals dealing with gut dysbiosis. Four distinct supplements have been
formulated to help prevent and manage gastrointestinal disorders, each with specific properties.
The first supplement incorporates modified sorbents to neutralize bacterial endotoxins. The
second supplement consists of microencapsulated live strains of Bifidobacterium and
Lactobacillus to support immune function. The third supplement contains bacterial metabiotics
that facilitate endotoxin absorption and promote a balanced intestinal microbiota. The fourth
supplement is derived from plant-based components that encourage the growth of beneficial
microbiota by suppressing the proliferation of yeasts and pathogenic bacteria, while also
having protective and anti-inflammatory properties. A clinical trial was conducted with 10
volunteers aged 33-72 years, who consumed these four supplements orally. The dosage
regimen and duration of treatment were systematically tested, evaluated, and validated. Various
health parameters, including biochemical, hematological, and immunological blood profiles,
along with fecal sugar levels, occult blood in feces, and coprogram results, were assessed
before and after supplementation. The findings confirmed the effectiveness of these nutritional
supplements in alleviating gut dysbiosis.
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The normal microbiota consists of various microbial communities, each defined by a specific composition of
microorganisms. These microbes colonize the skin and mucous membranes, acting as the body's first nonspecific
defense against harmful internal and external influences. A dense microbial film, comprising approximately 100
billion microbial cells, covers the intestinal walls, mucosal surfaces, and skin. Furthermore, a stable
microbiological status plays a key role in ensuring the proper function of all bodily organs and systems [1-5].
The majority of the microbiota is concentrated in the intestine, making it particularly vulnerable to disruptions
caused by an unnatural lifestyle. Factors such as emotional and psychological stress, poor dietary habits, excessive
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medication use, and other detrimental behaviors can negatively impact gut health. Since intestinal function is
essential to overall well-being, gastrointestinal disorders are among the most frequent reasons for seeking medical
attention. Additionally, imbalances in gut flora have been associated with various conditions, including
cardiovascular and autoimmune diseases, liver and kidney disorders, allergies, skin conditions, and psychological
issues such as depression [1-11].

As microbiota serves as a reliable and objective marker of health and nutrition, restoring microbial balance through
dietary strategies is essential for maintaining overall well-being [12-20]. This study focuses on novel
biotechnological formulations of nutritional supplements designed to support individuals dealing with gut
dysbiosis.

Materials and Methods

The ArtLife Company focused on developing biologically active compounds and utilizing advanced

biotechnological approaches:

o Nutritional supplement 1 is formulated to aid metabolic detoxification and enhance gut biocenosis. It
incorporates modified sorbents capable of neutralizing bacterial endotoxins.

o Nutritional supplement 2 consists of a biotechnological blend of probiotics and prebiotics. The probiotics
include live microencapsulated strains of Bifidobacterium and Lactobacillus, which contribute to immune
system support and overall health maintenance.

e Nutritional supplement 3 is a specialized biotechnological complex containing bacterial metabiotics. This
formulation selectively binds endotoxins while acting as both a prebiotic and metabolic agent to promote gut
biocenosis.

o Nutritional supplement 4 is a plant-based biotechnological formulation designed to support the balance of
beneficial gut microflora and strengthen the body's natural defenses. It inhibits the proliferation of pathogenic
bacteria and yeast fungi, encourages the colonization of beneficial bacterial strains, enhances immune
protection, and exerts significant anti-inflammatory properties.

The clinical trials assessing the effectiveness of the formulated products included 10 volunteers, consisting of 1
male and 9 females, aged 33 to 72 years, all of whom were white-collar professionals.

Participants were motivated by various factors, including improving their overall health, achieving weight
reduction, and alleviating discomfort associated with digestive disorders.

Several detrimental influences impacted their well-being, such as poor dietary habits, excess body weight, and
emotional and psychological stress.

To evaluate the impact of the supplements, the volunteers underwent a series of laboratory tests before and after
the intervention. These assessments included hematological, biochemical, and immunological blood analyses, as
well as fecal sugar and fecal occult blood tests.

Following extensive clinical and laboratory evaluations, diagnoses among the participants included fatty liver
disease (six individuals), obesity (six individuals), pancreatitis (four individuals), hypothyroidism (four
individuals), chronic gastritis and duodenal ulcer (eight individuals), gallstone and acalculous cholecystitis (four
individuals), irritable bowel syndrome (four individuals), and a history of stomach resection (one individual).

Results and Discussion

Each participant exhibited varying degrees of gut microbiota imbalance, ranging from mild to severe.

Before and following the program, all individuals completed a questionnaire designed to assess their physical
well-being on a 10-point scale.

The volunteers adhered to the prescribed regimen of the formulated biological compounds, as outlined in Table
1.

Table 1. Schedule for nutritional supplement consumption.

Nutritional supplements and their form Dosage and administration
Supplement 1-hard gelatin capsule with enteric One capsule two times a day with a meal. Oral administration.
coating Duration—45 days.
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Supplement 2—colloidal solution One teaspoon three times a day between meals. Duration—30 days.

One capsule two times a day, 30 minutes before breakfast and thirty
Nutritional supplement 3—hard gelatin capsule minutes before bedtime. Oral administration. Duration—45 days. It
cannot be taken together with supplement 1.

Supplement 4-hard gelatin capsule with enteric One capsule four times a day, with a meal or immediately after a
coating meal. Administration- oral. Duration—45 days

Various dysfunctions across organs and systems were identified during the assessment of patients' physical health
(Table 2).

Table 2. Self-assessment of physical health before and after consumption of biologically active compounds:
survey results.

Organs and systems health Before treatment (points) After treatment (points)
Skin, hair, nails (hair loss, brittle nails) 9 2
Mouth, nose, pharynx (coated tongue, dry skin) 6 1
Gastrointestinal tract (flatulence, rumbling) 10 1
Nervous system (weakness, fatigue, dizziness) 10 0
Musculoskeletal system (pains, crepitus) 6 4
Stool (consistency, frequency, constipation) 8 1

*Note: 0-no changes; 10—pronounced changes

The nutritional therapy led to improvements ranging from 60-100% in the participants' physical health. All
volunteers (100%) demonstrated positive changes in cholestasis, cytolysis, and lipid metabolism (Table 3). Five
tests were conducted throughout the program, with blood samples collected both before and after the supplement
administration each time.

Table 3. Variations in blood chemistry values before and following the intake of supplements.
15 test 2 test 3rd test 4t test 5t test

Biochemical indicators

Before After Before After Before After Before After Before After

ALAT U/L N N N N 72 28 N N N N
AST U/L N N N N 68 32 N N N N
GGTP UL N N 455 261 9259 59 N N N N
Total cholesterol 5.3 368  7.09 6.5 713 628 823 657 68 54
mmol/I
LDL, 372 212 47 34 472 396 564 508 40 36
mmol/I
HDL, 1.09 1,26 13 14 1.7 16 144 136 11 12
mmol/I
Glucose, N N 7.3 6.2 6.8 5.8 68 528 58 52
mmol/I

Stool examinations conducted on 6 volunteers (60%) before the treatment revealed previously undiagnosed latent
disaccharidase deficiency that was absent in all of them (0%) after completing the program.

Analysis of the gut microbiota before the program showed microbial imbalances in 100% of the volunteers,
including a lack of protective symbionts (such as Bifidobacterium, Lactobacillus, and Escherichia coli (Lac +))
and the presence of harmful microorganisms (like Klebsiella pneumonia and Candida albicans). Following the
45-day program, microbiota restoration was observed in 9 participants (90%) (Table 4).
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Table 4. Alterations in the gut microbial composition.

Pa;snt Before the program After the program

1 Escherichia coli (Lac-)- 108 CFU/g, Escherichia coli Escherichia coli (Lac-) — not detected
(Lac+) -5x107 CFU/g Escherichia coli (Lac+) - 108 CFU/g

2 Low level of Escherichia coli (Lac+) - 105 CFU/g Escherichia coli (Lac+) - 108 CFU/g

3 Pseudomonas aeruginosa - 10 CFU/g not detected

4 Low levels of Bifidobacterium and Lactobacillus bacteria Up to normal - 108 CFU/g - 106 CFU/g

5 Klebsiella pneumonia - 108 CFU/g not detected

6 Candida albmans not detected

7 Low levels of Bifidobacterium and Lactobacillus bacteria B'Egg&iﬁ:ﬁ rg I_el\gil Cr::cij;gal,

8 Low levels of Bifidobacterium and Lactobacillus bacteria normal

9 Low levels of Bifidobacterium and Lactobacillus bacteria normal

10 Low levels of Bifidobacterium and Lactobacillus bacteria normal

At the start of the program, participants experienced changes in bowel movements, ranging from constipation to
diarrhea, along with bloating, gas, abdominal rumbling, and pain in various areas with different sensations. Mucus
presence in stool was noted in every test. After completing the program, 8 participants (80%) no longer
experienced these issues, and 2 participants (20%) reported fewer symptoms. All individuals exhibited
improvements in their co-program (Table 5).

Table 5. Modifications in stool examination outcomes

Patient

No Before the program After the program
1 Extracellular starch+ intracellular starch+iodoph. flora+ Soaps single units
2 Neutral fat+ soaps + extracellular starch+ Extracellular starch+
3 Extracellular starch + plant cells+ neutral fat+ mucus+ Extracellular starch +
4 Fatty acids+ extracellular starch+ iodophilic flora+ Not detected
5 lodophilic flora +fatty acids+ Not detected
6 Fatty acids+ soaps+, extracellular starch+ Extracellular starch single units
7 Neutral fat(single units)+, mucus+(specific weight 1.026u), Candida  Neutral fats (single units), sp.w. 1.018 +
albicans-5X10° CFU/ml(vaginal) (((vaginal)Barunansnas not detected
8 _Soaps++, fatty acids+, mucus+ _ Soaps+
Candida albkans- 5X10°% CFU/ml(vaginal) not detected
9 Soaps(single units), mucus+ Soaps single units+
10 Soaps ++ starch++ fatty acids+ Soaps + starch +

The participants rated their experience with the 45-day supplement evaluation course as excellent (60%), and
good (40%), and none reported it as unsatisfactory (0%).

Conclusion
In summary, the findings demonstrate the effectiveness of the developed supplements in enhancing gut dysbiosis.

Acknowledgments: The authors express their gratitude to the ArtLife Company for providing the platform for
this research.



35

Vekovtsev et al.,

Conflict of Interest: None

Financial Support: None

Ethics Statement: The research was carried out following the principles outlined in the Declaration of Helsinki.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Sonnenburg J. The good gut: taking control of your weight, your mood, and you’re long-term health. Justine
Sonnenburg, Erica Sonnenburg; translated from English by E.Kupriyanova: Mann, Ivanov and Ferber; 2019.
256 p.

Bozhena K. Your second brain, the gut. The guide to invisible connections in our body; translated from Polish
by N. Zharska: Eksmo; 2019. 272 p.

Pozdnyakova O, Belavina G, Tokhiriyon B, Lapina V, Reznichenko I, Poznyakovsky V. The study of the
herbal product quality and effectiveness. Int J Pharm Res Allied Sci. 2021;10(2):84-9.

Tokhiriyon B, Poznyakovsky V, Beliaev N. Biologically active complex for the functional support of the
connective tissues: scientific rationale, clinical evidence. Int J Pharm Res Allied Sci. 2019;8(1):115-22.
Akimbekov NS, Digel I, Sherelkhan DK, Lutfor AB, Razzaque MS. Vitamin D and the host-gut microbiome:
a brief overview. Acta Histochem Cytochem. 2020;53(3):33-42.

Bach Knudsen KE, Larke HN, Hedemann MS, Nielsen TS, Ingerslev AK, Gundelund Nielsen DS, et al.
Impact of diet-modulated butyrate production on intestinal barrier function and inflammation. Nutrients.
2018;10(10):1499.

Poznyakovsky VM, Chugunova AA, Tamova MY. Nutrition ingredients and biologically active food
supplements. INFRA-M, Moscow. 2017;143.

Smith MM, Melrose J. Xylan prebiotics and the gut microbiome promote health and wellbeing: potential
novel roles for pentosan polysulfate. Pharmaceuticals. 2022;15(9):1151.

Mo X, Tang K, Deng L, Zhou X, Li X, Zhang Y, et al. Prevention of ulcerative colitis by Huanggin decoction:
reducing the intestinal epithelial cell apoptosis rate through the IFN-y/JAK/ETS signalling pathway. Pharm
Biol. 2022;60(1):1116-25.

Khuituan P, Sakena K, Bannob K, Hayeeawaema F, Peerakietkhajorn S, Tipbunjong C, et al. Prebiotic
oligosaccharides from dragon fruits alter gut motility in mice. Biomed Pharmacother. 2019;114:108821.
Zhang X, Han Y, Huang W, Jin M, Gao Z. The influence of the gut microbiota on the bioavailability of oral
drugs. Acta Pharm Sin B. 2021;11(7):1789-812.

Tokhirijon B, Vekovtsev AA, Bulashko ON, Kotova TV, Poznyakovsky VM. Biotechnological program in
the form of biologically active additives to support indigenous intestinal microflora. Bull SUSU Ser "Food
Biotechnol". 2020;8(2):65-73. (in Russ.) doi:10.14529/f00d200208

Sattelite symposium. The gut dysbacteriosis prevention and treatment. New approaches to the therapy of the
gastrointestinal system diseases. Under the editorship of N A Tokareva. Effect Pharmacother Gastroenterol.
2011;3:77-84.

Fayed B, El-Sayed HS, Abood A, Hashem AM, Mehanna NS. The application of multi-particulate
microcapsule containing probiotic bacteria and inulin nanoparticles in enhancing the probiotic survivability
in yoghurt. Biocatal Agric Biotechnol. 2019;22:101391.

Albenberg LG, Wu GD. Diet and the intestinal microbiome: associations, functions, and implications for
health and disease. Gastroenterology. 2014;146(6):1564-72.

Den Besten G, Van Eunen K, Groen AK, Venema K, Reijngoud DJ, Bakker BM. The role of short-chain fatty
acids in the interplay between diet, gut microbiota, and host energy metabolism. J Lipid Res.
2013;54(9):2325-40.

Chauhan A, Singh R. Probiotics in aquaculture: a promising emerging alternative approach. Symbiosis.
2019;77(2):99-113. d0i:10.1007/s13199-018-0580-1

Gongalves AC, Nunes AR, Falcdo A, Alves G, Silva LR. Dietary effects of anthocyanins in human health: a
comprehensive review. Pharmaceuticals. 2021;14(7):690.



Vekovtseyv et al.,

19. Feng Y, Dai W, Ke J, Cui Y, Li S, MaJ, et al. Protective effect of valerian extract capsule (VEC) on ethanol-
and indomethacin-induced gastric mucosa injury and ameliorative effect of VEC on gastrointestinal motility
disorder. Pharm Biol. 2022;60(1):1095-105.

20. Wang H, He C, Liu Y, Zhao H, Long L, Gai X, et al. Soluble dietary fiber protects intestinal mucosal barrier
by improving intestinal flora in a murine model of sepsis. Biomed Pharmacother. 2020;129(3):110343.

36



