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ABSTRACT

The clinical trial aimed to study the effectiveness of a dietary supplement for respiratory system diseases
therapy. Children underwent treatment during both acute and convalescent stages, and in addition to their
primary treatment received the plant-based dietary supplement. The new plant-based dietary supplement with
ingredients possessing synergetic properties was developed to supplement the normal diet and help correct
metabolism disorders in the case of respiratory diseases. The ingredients for the new dietary supplement
include echinacea purpurea, Vitamin C, rutin, zinc, and selenium. The consistent manufacturing process used to
produce the new dietary supplement ensures that the contents are protected against adverse conditions, with the
contents delivered and released at controlled rates and under specific conditions. The study of the effectiveness
and the functional properties of the plant-based dietary supplement was undertaken. Children aged from I to 3
and treated for respiratory diseases were given 2 capsule twice a day, children aged from 3 to 7 took 1 capsule
twice a day and children aged from 7 to 14 took 1 capsule three times a day as a supplement in addition to their
primary medical treatment. At the same time, the children from the control group underwent only primary
medical treatment. The clinical trial lasted from 10 to 14 days. During the clinical trial, regular laboratory tests
and chest X-rays were carried out, and such symptoms of acute respiratory illnesses like nasal congestion,
hyperaemia, sore throat, cough, wheeze as well as their duration were carefully studied. The consumption of the
plant-based dietary supplement resulted in faster symptoms easing and helped relieve cough, wheeze, and nasal
congestion. The data received indicates the boost to the immune response, strengthening of the immune system
as a result of taking the plant-based dietary supplement. The plant-based dietary supplement is noted to be safe
and it does not cause any adverse effects. The directions for use are developed. The mandatory State
Registration is completed and the supplement is produced in the scientific research-to-production facilities of
the Art-Life Scientific Production Association (Tomsk city).
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INTRODUCTION

The topic of health has always been important from the very beginning of humanity [1, 2]. The subject of health
is one of the leading priorities of individuals’ lives and their satisfaction with the quality of provided health
services [3]. The clinical trials are undertaken to test and evaluate the effectiveness and functional properties of
specific supplements including plant-based ones. Plant-based dietary supplements are becoming increasingly
popular in the prevention and adjuvant therapy of various diseases, with respiratory diseases being among them
[4-11].
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Almost every human being and children, in particular, suffer from respiratory diseases annually. The diseases
affect patients’ immune system, weaken immune responses, and may cause the development of chronic
immunodeficiency. Upper respiratory tract infections are common in both adult and pediatric populations [12].
Environmental hazards like the quality of drinking water, the safety of foods, air pollution, and others affect
health and increase the risk of many illnesses. However, frequent use of chemotherapy is inadvisable, especially
for children and the elderly [13-19].
Therefore, the research and development of effective and functional food supplements appear to be necessary
[20].
The study aims to examine the effectiveness of using plant-based dietary supplements for respiratory system
diseases and disorders therapy are undertaken when treating children during both acute and convalescent stages
as well as respiratory disease prevention.
The objectives:

e To conduct laboratory tests and chest x-rays to diagnose patients;

e To examine acute respiratory diseases symptoms and their duration by studying children of different ages

taking a plant-based dietary supplement with their primary treatment;
e To complete the new product testing and State Registration.

MATERIALS AND METHODS

The materials used plant raw materials, semi-processed materials, laboratory, and trial samples of the nutrition
supplement. To evaluate the effectiveness and functional properties of the new plant-based dietary supplement
20 participants of different gender and age were chosen for the clinical trial. Ten of the children were treated at
the hospital and the other ten were treated at home. The experimental group of the children treated at the
hospital consisted of 8 children aged between 3 and 7, and 2 children older than 7.

The experimental group of the children treated at home included 2 children aged 1 and 3, 2 children aged 3-7,
and 6 children aged 7-14. 18 out of 20 children frequently suffer from respiratory diseases, with 9 children
diagnosed with acute respiratory disease, 3 children with bronchitis, 4 children with pneumonia, and 4 children
with lingering symptoms of recent respiratory diseases. To confirm the diagnosis, the results of blood tests,
urine tests, and chest X-rays were analyzed. The control group was composed of 20 children of similar ages and
with similar diseases. All the children from the experimental (main) group received the plant-based dietary
supplement together with their primary medical treatment as well as physiotherapy which is conventionally used
to treat respiratory diseases.

During the clinical trial, the children from the main group aged from 1 to 3 were given %2 capsule twice a day,
the children aged from 3 to 7 took 1 capsule twice a day and the children aged from 7 to 14 took 1 capsule three
times a day. The duration of the clinical study was from 10 to 14 days and the dietary supplement had to be
taken 15-20 minutes before eating.

RESULTS AND DISCUSSION

The clinically proven formula for the plant-based dietary supplement pellets developed to produce anti-
inflammatory, immunostimulating and adaptogenic effects for mg/1 capsule weighing 0.6 gram is as follows:
echinacea purpurea - 60 (oxycinnamic acids - kaftaric, chlorogenic, chicory, not less than — 1.5), Vitamin C
(ascorbic acid) -60, rutin - 30, zinc asparaginate - 13.4 (zinc— 2.5), and sodium selenite - 0.014 (selenium -
0.0065).

An innovative technology to manufacture the plant-based dietary supplement in the form of pellets has been
developed. To control the speed of the ingredients release and the delivery sequence, multi-layered pellets are
produced.

Extensive research highlights that children with repeated respiratory diseases usually take longer to recover than
children without underlying medical conditions. However, when treated with the plant-based dietary
supplement, these children demonstrated positive changes and reported feeling better on the third and fourth
days of the clinical trial. The swelling in their nasal passages reduced considerably, the supplement helped ease
the stuffiness, relieve cough, and stop wheezing. On day 14 noticeable improvement was registered both for
younger and older children from the experimental (main) group compared to the test results of the children from
the control group (Fig. 1, 2).
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Figure 2. The Acute Respiratory Infections Symptoms Duration in days
/children aged 7-14 administered the dietary supplement/

The plant-based dietary supplement helped decrease the acute stage of the disease, lessen the severity of the
symptoms, and boost immune response. The nasal congestion was cleared up 1.5 times faster. The cough was
lessened by 17.21% quicker and wheezing by 21.38%, which concludes that due to the plant-based dietary
supplement intake patients experience increased immune response.

The tested supplement demonstrates beneficial effects that can be achieved in complex therapy as it has
stimulant properties and produces clinically proven anti-inflammatory, antioxidant, and adaptogenic effects. It
should be highlighted that the children from the second (control) group who underwent conventional treatment
demonstrated slower recovery and lingering asthenia.

However, the children from the experimental group experienced considerable relief and built up their strength
faster, which makes it possible to recommend the plant-based dietary supplement to be used in the adjuvant
therapy of acute and chronic respiratory diseases as well as in disease prevention.

When evaluating the treatment of various infectious diseases, one should take into account the major
immunomodulating effects of nutritional supplements. In our plant-based dietary supplement, the main
immunomodulating ingredient is Echinacea purpurea which has recently become one of the most widely used
herbals in food supplements.
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When evaluated, the most profound immunomodulating effect is demonstrated by polysaccharides that possess
high molecular weight. Polysaccharides stimulate histogenic and hematogenous phagocytes, which ingest
harmful bacteria, and macrophages, which engulf foreign substances and debris. Polysaccharides enhance
immune responses and help increase the number of T-suppressor cells.

When polysaccharides and flavonoids interact, they enhance their immunomodulating effects. Together with
polysaccharides, immunomodulating effects are demonstrated by chicoryic acid and other hydrophilic
substances like glycoproteins and alkaloids, which trigger the activity of granulocytes and macrophages.
Therefore, Echinacea purpurea helps boost the immune response, in response to inflammatory stimuli
Interleukin 1 is produced by macrophages, and B cells start secreting antibodies. Echinacea purpurea helps
inhibit hyaluronidase and, thus, prevents bacteria penetration into tissues.

Considering all the above, it should be highlighted that Echinacea purpurea possesses necessary functional
properties for the dietary supplement to be recommended for preventing and treating respiratory diseases. The
recommended dosage is proved by the clinical trial.

To prevent diseases, V2 of the capsule should be taken. To ensure the Reference Daily Intake of the nutrients, 1
capsule should be taken daily (Table 1).

Table 1. Plant-based dietary supplement formula compared to the Reference Daily Intake

Ingredient mg % RDI
Vitamin C 60 85.7
Zinc 25 16.7
Selenium 6.5 9.3
Rutin 30 100
Glycyrrhizic acid 2 20
Oxycinnamic acids 1.5 15

The plant-based dietary supplement formula and manufacturing process was developed and tested in the
scientific research-to-production facilities of Art-Life Scientific Production Association (Tomsk city), and
comply with ISO 9000, 9001, 22000 and GMP rules, therefore, the product stability and quality are assured.

CONCLUSION

The findings of the clinical trial indicate that the plant-based dietary supplement tested is effective both against
respiratory diseases and in disease prevention and can be used in the complex therapy for children.

The children taken the plant-based dietary supplement demonstrate marked improvement; the supplement does
not cause adverse effects and improves overall health.

ACKNOWLEDGEMENT

The study was performed at the premises of the Department of Therapy of the Advanced and Post-graduate
Training Faculty of the Siberian State Medical University under the direction of N. V. Khudyakova, Holder of
the Habilitation degree in Medicine, Professor, Honored Doctor of the Russian Federation, to whom the authors
would like to express their deep gratitude.

Conflict of interest
There was no conflict of interest among the authors.

REFERENCES

1. Karime R, Zaheri F, Shahoie R, Roshani D, Olyaie N. The relationship between mental health and
resilience in Midwives working in Kurdistan province. J. Adv. Pharm. Edu. Res. 2018;8(4):83-88.

2. Marzangi A, Rezaei AS, Asl GR. Health literacy and its relation to quality of life in people with heart
disease. Int. J. Pharm. Phytopharm. Res. 2018 Jun 1;8(3):25-32.

69



Pozdnyakova G. Olga et al. Int.J. Pharm. Res. Allied Sci., 2020, 9(3):66-70

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Saeedeh Elhami, Mohsen Maleki. Patients’ Satisfaction from Hospital Services after Implementation of the
Health Sector Transformation Plan in the Selected Hospitals of Faculty of Medical Sciences of Abadan,
2017. J. Adv. Pharm. Edu. Res. 2019;9(52):109-120.

Austrrievsky, A.N., Vekovtsev, A.A., Pozniakovskiy V.M. Healthy food products: new technologies,
quality assurance, application efficiency. Publishing house of SU: Novosibirsk, Russia, 2005 ; 416 p.
Gerasimenko, N.F., Pozniakovskiy V.M., Chelnakova N.G. Healthy nutrition and its role in ensuring the
quality of life. Technologies of food and processing industry of AIC - healthy food products, 2016; 4 (12):
52-57.

Gerasimenko, N.F., Poznyakovsky, V.M., Chelnakova N.G. Methodological aspects of high-grade, safe
nutrition: importance in maintaining health and performance. Person. Sport. The medicine, 2017; 1 (17):
79-86.

Tokhiriyon, B., Poznyakovsky, V.M., Andrievskikh S.S. Biologically active complex for multifactorial
support of the central nervous system: new composition, efficacy. Carpathian Journal of Food Science and
Technology, 2020; 12 (1): 52—-60.

Milner, J.A.: Functional foods and health: a US perspective, British J. Nutrition, 2002; 2 (88): 151-158.
Shamtsyan, M. Potential to develop functional food products from mushroom bioactive compounds,
Journal of Hygienic Engineering and Design, 2016; 15 : 51-59.

Sandal, M. Food for thought: the present and future of dietary supplements in the treatment of cognitive
decline, Agro Food Industry Hi-Tech, 2016; 4 (27): 6-9.

Wu, L., Wen, Z., Roe, L. The safety assessment of Pythium irregular as a producer of biomass and
eicosapentaenoic acid for use in dietary supplements and food ingredients, Applied Microbiology and
Biotechnology, 2013; 97: 7579-7585.

Alsaeced RA, Aljehani NA, Alabdali AF, Alyazidi NS, Almuhanna FA, Alotaibi ZF, Alkhamis IH,
Alnemer FM, Alsumur HM, Aljaryan JM, Alsalmi AO. Evaluation of Recent Updates Regarding
Diagnosis and Management of Croup in Children. Arch. Pharm. Pract. 2019 Jan 1;10(1):11-5.

Tokhiriyon B., Poznyakovsky V., Belyaev N. Biologically Active Complex for the Functional Support of
the Connective Tissues: Scientific Rationale, Clinical Evidence. International Journal of Pharmaceutical
Research & Allied Sciences, 2019; 7(4): 53-58.

Pokrovsky, V.I., Romanenko, G.A., Knyazhev, V.A., Gerasimenko, N.F., Onishchenko, G.G., Tutelyan,
V.A. Healthy Food Policy. Federal and regional levels. Novosibirsk: Sib.univ. Publishing House, 2002;
176 p.

Goldberg, Ed. I. Functional Foods. Designer Foods, Pharmafoods, Nutraceuticals, An Aspen Publication.
Gaithersburg, Maryland, 1999; 451 p.

Popov, V.G., Khabarov, S.N., Kadochnikova, G.D., Poznyakovsky, V.M. Improvement of the Methods of
Extraction of Plant Raw Materials, International Journal of Applied Engineering Research, 2017; 12 (15):
5421 —5429.

Chrysant, S. G. The clinical significance and costs of herbs and food supplements used by complementary
and alternative medicine for the treatment of cardiovascular diseases and hypertension, Journal of Human
Hypertension. 2016; 1 (30): 1- 6.

Raikos, V., Dassios, T. Health-promoting properties of bioactive peptides derived from milk proteins in
infant food: a review, Dairy Science & Technology, 2014; 9 : 91-101.

Kromhout, D. Omega-3 fatty acids and cardiovascular events after myocardial infarction, N. Engl. J. Med,
2010; 21(363): 2015-2026.

Ble-Castillo, J.L., Aparicio-Trapala, M.A., Judrez-Rojop, L.E., Torres-Lopez, J.E., Mendez, J.D., Aguilar-
Mariscal, H., Olvera-Herndndez, V., Palma-Cordova, L.C., Diaz-Zagoya, J.C. Differential Effects of High-
Carbohydrate and High-Fat Diet Composition on Metabolic Control and Insulin Resistance in Normal
Rats. Int. J. Environ. Res. Public Health, 2012; 9: 1663-1676.

70



