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tive phase of inflammation in the “cotton granuloma” model. It is believed that a new
phytocomposition - Dorusim, like diclofenac sodium, suppresses all phases of multi-
component inflammation process occurring simultaneously in the inflammation focus.
The revealed effect of the phytocomposition on various pathogenetic chains of in-
flammation, apparently, is due to the presence of biologically active substances in its
composition: polyphenols, flavanoids, carotenoids, polysaccharides and others, which
have anti-alterative and anti-exudative effects, and also help to accelerate the repair of
damaged tissue. The obtained results justify the expediency of using the studied phy-
tocomposition in the complex therapy of diseases accompanied by the development of
inflammatory processes.
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1. Introduction

Despite the huge achievements and the development of new drugs, inflammation remains one of the most common
pathologies among somatic diseases. The use of drugs that inhibit cyclooxygenase or the leukotriene system is usually
accompanied by the development of various, sometimes life-threatening side effects such as gastro-, nephro-, cardio-,
hemato-, and hepatotoxicity, among others, which limit their use [1-5]. Therefore, there is an urgent need to search for new
pathogenetic medicines for the treatment of inflammatory pathological conditions. Medicinal plants have been used in
clinical practice for centuries and form the basis of herbal medicine, which has not lost its significance over time [6]. It is
known that the use of herbal products is primarily due to their high biological activity. Natural chemical compounds, as a
rule, have less of a side effect on the animal and human body than their synthetic counterparts. This, in turn, allows them to
be used for therapeutic and prophylactic purposes in various diseases [7]. Therefore, it is important to study phytocom-

DOI: 10.26855/abr.2023.06.005 25 Advance in Biological Research


https://www.hillpublisher.com/journals/abr/�

Z.Z. Khakimov et al.

plexes containing various biologically active compounds [8]. The advantage of phytomedicines is that herbal raw materials
have low costs and a vast raw material base [8]. Based on this, we have studied antiphlogogenic activity of the phyto-
complex- Dorusim.

Purpose of the study was to determine the effect of a new phytocomposition on various phases of inflammation.

2. Material and methods

Experimental studies were carried out on adult white male rats weighing 140 -160 g, obtained from the vivarium of the
Department of Sanitary and Epidemiological Surveillance of the Main Medical Department under the Administration of
the President of the Republic of Uzbekistan. Prior to the start of the experiment, all animals were examined, weighed after
a two-week quarantine. Age, sex, physical activity and skin condition of animals were taken into account. Each
experimental and control group consisted of six individuals. During experimental studies, laboratory animals were kept in
a vivarium in plastic cages, bedding of sawdust at a temperature of 20-24°C, in a well-ventilated room and day/night light
regimen. Animals were fed with a standard diet with free access to water. Animals were taken for the experiment in ac-
cordance with the rules of the European Convention for the Protection of Vertebrate Animals used for experimental and
other scientific purposes. Studied phytocomposition consists of extracts the following medicinal plants: Herba alhagi,
Folium Uvae ursi, Fructus Rosae, roots of Glycyrrhiza glabra, Flores chamomillae, and it was conditionally named Do-
rusim. Diclofenac sodium (Belmedpreparaty) and Canephron (Bionorica SE., Germany), which is a mixture of dry extracts
of medicinal plants, were used as a reference drugs.

The alterative phase of the inflammatory response was reproduced by a single subcutaneous injection of 0.5 ml of a 9%
solution of acetic acid into the back area of adult white rats with simultaneous intraperitoneal injection of a dextran solution
at a dose of 300 mg/kg [9]. The phytocomposition, Canephron, and diclofenac sodium were administered intragastrically 1
hour before the modeling of alteration and once per day for 28 days. The antialterative effect of the drugs was evaluated
using the planimetric method, according to the degree of development of skin surface necrosis and its tissue regeneration
on the 7th, 14th, 21st, and 28th days of the experiment.

The proliferative stage of the inflammatory process was studied using the “cotton pellet” model [10], [11]. A sterile
cotton swab weighing 20 mg was implanted in the back area of rats under ether anesthesia, after which the wound was
sutured in layers. Dorusim, Canephron, and Diclofenac Sodium were administered intragastrically once a day for 7 days.
One week after the start of the experiment, biological samples were taken and studied. Granulomas were removed by
simultaneous decapitation of animals under ether anesthesia. The weight of granulomas was measured immediately after
extraction and after drying (60°C, for several days) to constant weight. The proliferative activity of the phytopharma-
ceutical composition, Canephron, and Diclofenac Sodium was evaluated based on the weight difference between granu-
lomas in the experimental and control groups.

The classical model of experimental aseptic arthritis induced by carrageenan (1%) was used to study the anti-exudative
activity [12]. The phlogogen solution was injected (0.1 ml per animal) subplantarly (under the plantar aponeurosis) into the
hind right paw of rats [13]. The volume of paws of rats before the injection of the phlogogen was considered initial and was
taken as 100%. One day and 1 hour before the induction of aseptic arthritis animals of the experimental groups were ad-
ministered the Dorusim in a dose of 50, canephron - 100 mg/kg and sodium diclofenac - 10 mg/kg. The volume of the paws
of the animals was measured by the oncometric method using a plethysmometer (Ugo Basile Srl, Italy) before and after the
injection of phlogogens. The anti-inflammatory activity of the studied compounds was judged by the difference in paw
volume before the start of the experiments and at the moment of maximum development of edema. The value of
anti-inflammatory activity (AIA) of the preparations was calculated according to the formula [14]:

AIA=V o0 — Vexp / Veon X 100 =%

where; V., - average increase in paw volume in control group, cm3, Vexp —average increase in paw volume in experimental
group, cn’.

The data obtained were processed by the method of variation statistics using the paired Student's test and one-way
analysis of variance using the standard software package BIOSTAT 2009 with an assessment of the significance of indi-

cators (Mean+Std error). Differences in the compared groups were considered significant at a significance level of 95% p
<0.05.
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3. Results and discussion

It is known that inflammation is a multicomponent pathological process in which alteration, exudation and proliferation
occur simultaneously [1]. It is known that inflammation is a complex pathological process involving multiple components,
including alteration, exudation, and proliferation. However, alteration is the initial stage of this process, and subsequent
stages follow. Studies have demonstrated that the introduction of acetic acid leads to skin necrosis that persists for at least
a month. Nevertheless, the area of alteration decreases by 42.5% after two weeks, 69.8% after three weeks, and 83.2% in
the fourth week compared to the seven-day observation period.

Consequently, the development of alteration under the influence of a chemical agent persists and even by the end of one
month of observation, there is no complete recovery of the skin. In contrast, there was a decrease in the degree of alteration
in animals treated with anti-inflammatory medicines. So, on the seventh day after the administration of acetic acid, the area
of alteration was 12.5% less in the group of animals treated with canephron, 29% in the group of animals treated with
Dorusim and 31.9% in the group of animals treated with diclofenac sodium compared with the control group. It can be seen
that while Canephron does not cause any statistically significant changes, other medications significantly reduce the
process of alteration to a similar degree (29-32%). It is noteworthy that in subsequent periods of observation, the area of
skin lesions clearly decreases, and by the end of the third week, the decrease in the area of the lesion was 27.8; 41.2 and
46.0% in the group of rats treated with canephron, dorusim and diclofenac sodium compared with untreated animals,
respectively. As can be seen from the data in Table 1, the process of inflammation of the skin in subsequent periods in-
creases, and by the end of the experiment, the decrease in the area of the lesion decreases almost to the same extent
(87-87.8%) under the influence of all studied medicines compared to the seven-day observation period. It should be noted
that in terms of its pharmacological efficacy, Dorusim was superior to canephron (especially in the first three weeks) and
was practically not inferior to diclofenac sodium.

Table 1. Effect of Dorusim, canephron and diclofenac sodium on the degree of alteration in rats (M=£n, n=6)

Area of alteration, mm?
Group of animals

7" day 14™ day 21" day 28" day
Control 435,81427,29 252,60+23,44 140,33£9,20 73,18+6,75
Experiment I (canephron) 381,25+19,32 203,01+17,14 101,26+8,82* 50,88+4,82%*
Experiment II (Dorusim) 310,20+18,31* 160,21+7,41* 82,48+4,30* 40,43+£2,19%*
Experiment III (diclofenac) 296,96+27,40% 150,45+10,30* 75,71+4,36* 36,28+3,22*

Note: * - differences are statistically significant between the control and experimental groups at P<0.05.

Thus, the investigated phytocomposition - Dorusim has a pronounced property to suppress the process of alteration. This
effect is probably due to its anti-inflammatory action.

In this context, the aim was to investigate the influence of Dorusim on the course of carrageenan-induced aseptic arth-
ritis. Carrageenan is a well-known phlogogenic agent commonly used in experimental pharmacology to evaluate the an-
ti-inflammatory efficacy of novel compounds [1], [15]. The results of this series of experiments showed that the subplantar
injection of a solution of carrageenan caused an increase in paw volume by 76.4%, 123.6%, 109.1%, and 45.4% after 2, 4,
6, and 24 hours of observation, respectively, compared to the initial volume. It can be seen that the largest increase in the
volume of the paws, indicating a significant degree of aseptic arthritis, is observed in the fourth hour, but it remains sta-
tistically significant even after 24 hours of observation, where the increase in the paw of rats was 45.4%. In contrast,
animals that received preventive treatment with canephron exhibited weaker development of arthritis with an increase in
paw volume of 75.5%, 116.9%, 94.3%, and 30.2% in the indicated periods of observation. The anti-inflammatory activity
of the medicine in this series of experiments was 4.8; 8.8; 16.7 and 36.0% respectively. We found more significant results
in animals received Dorusim, the anti-inflammatory activity of which was 28.6; 38.2; 41.7 and 64.0% after 2, 4, 6 and 24
hours of observation.

As seen in Table 2, the results obtained from the group of animals that received diclofenac sodium were similar. It is
believed that during the initial stages of carrageenan injection, kinins are the primary mediators of inflammation, with
prostaglandins following thereafter [16]. Based on this, it can be assumed that the mechanism of antiphlogogenic action of
Dorusim is the same as the mechanism of action of diclofenac sodium.
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Table 2. Influence of Dorusim, canephron and diclofenac sodium on the course of aseptic arthritis induced by carrageenan (M=+m,
n=6)

) Time of study, hours (volume of paws, cm”)
Group of animals

Initial 2 4 6 24
Contol 0552002 G0T006  Gea005 6602005 0255006
Group I (canephron) 0,53 + 0,03 062130106?0623* 1(;,1652106?057* é:gg—ii’—o(gg; (%%’2)—77
Group II (Dorusim) 0,57+ 0,01 06?370106?078* %’ZZ - %:%?: %35;—%’%: (%0696—;)0:(%
Grouplll Diclofenae) 0552002 HEG00  SThos  oxsaos  007:008

Note: In the numerator - absolute indicators of the volume of the paws, and in the denominator- the difference in edema of the paws compared to the initial
volume; * - significant difference with the initial indicators of the corresponding groups of animals, # - significant difference compared with the control of the
corresponding hours of research at P <0.05.

Proliferation is an important phase of inflammation. Taking into account the positive effect of the studied medicines on
the process of alteration and exudation, there was great interest in determining their influence on the course of the proli-
ferative phase of inflammation.

The results of the study have shown that the mass of a wet implanted cotton balls under the skin significantly increased
on the eighth day of observation, and in animals receiving canephron it was low by 14.08%, Dorusim - by 33.9% and
diclofenac sodium - by 35.3% compared with control. It should be noted that among the studied medicines, canephron
showed lower effect than Dorusim and diclofenac sodium. Along with this, these data confirm the results of the previous
series of experiments, which showed a high anti-exudative activity of Dorusim at the level of diclofenac sodium. The
proliferative phase of inflammation in this model (cotton granuloma) of experimental studies is estimated by the mass of
the dried implanted cotton ball. From the data in Table 3 it can be seen that the weight of the implanted cotton decreases by
almost five times compared with the mass of the wet ball, but exceeds the initial mass of the ball by more than seven times,
which is due to the development of the proliferative phase of inflammation.

Analysis of the obtained results showed that under the influence of canephron, Dorusim and diclofenac sodium, the
proliferation process was clearly suppressed by 20.7%, 40.0%, and 42.5% compared to the control group under the in-
fluence of canephron, Dorusim, and diclofenac sodium, respectively.

Table 3. Antiproliferative activity of Dorusim, canephron and diclofenac sodium in rats on the model of "cotton pellet" (M+m, n=6)

Groups of animals Weight of wet granuloma, mg % edema inhibition Dry weight granulomas, mg % edema suppression
Control 693,33 £ 14,72 - 143,16 + 4,85 -
Experimental I (canephron) 590,67 + 17,48* 14,8 113,50 + 6,97* 20,7
Experimental II (Dorusim) 458,17 +£10,73* 33,9 86,32 +4,61%* 39,7
Experimental III (diclofenak) 448,66 + 13,07* 35,3 82,33 + 6,49* 42,5

Note. * - differences are statistically significant between the control and experimental groups at P <0.05.

Therefore, these results allow us to conclude that Dorusim, like sodium diclofenac, has not only anti-exudative, an-
ti-alterative, but also anti-proliferative effects and surpasses the phyto-drug canephron in its pharmacological activity.

The proposed mechanism of the anti-inflammatory activity of Dorusim is probably its antioxidant properties, due to the
content of polyphenols and flavanoids in it [17], [18], [19], [20], [21]. The flavanoids is known to suppress the intensity of
free radical oxidation of lipids, generating the formation of arachidonic acid, the main substrate for the formation of
prostaglandins. Plants produce many complex chemical compounds, which can be divided into active, concomitant and
ballast. Their healing properties are associated with the presence of active or biologically active substances, which have a
different composition and belong to different classes of chemical compounds. They have the greatest value, but are found
in plants in minimal quantities. Concomitant substances can usually enhance the beneficial effect of biologically active or
reduce their harmful effects [22]. The most rich in flavonoids are plants belonging to the Legumindsae, Umbelliferae,
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Ranunculaceae, and Compdsitae families. Flavonoids have various pharmacological activities. So, substances P - vitamin
action increase the strength of capillary walls, participate in redox processes, help relax vascular spasms, heal wounds, etc.
[7]. The complex effect of the phytocomposition on various pathogenetic links of inflammation is apparently due to the
presence of biologically active substances in its composition: polyphenols, flavonoids, carotenoids, polysaccharides and
others, which have anti-alterative and anti-exudative effects, and also help to accelerate the repair of damaged tissue. The
obtained results justify the expediency of using the studied phytocomposition in the complex therapy of diseases accom-
panied by the development of inflammatory processes. Along with this, this phytocomposition has an antihistamine effect
[23], which prevents disturbances in the permeability of biological membranes and the development of inflammation. The
final conclusion about the mechanism of action of Dorusim will be established after separate in-depth biochemical studies.

4. Conclusion

1) The new phytocomposition, conditionally named Dorusim, has a pronounced activity in the process of alteration
and exudation in various experimental models of inflammation.

2) Dorusim significantly suppresses not only the process of exudation, but also the proliferative phase of inflam-
mation and is superior in its effectiveness to the phytopreparation canephron and not inferior to diclofenac so-
dium.

3) The results of this work can serve as the basis for further pharmacological studies in order to develop a new
effective, economically accessible, harmless anti-inflammatory medicine.

Funding
The work was supported by grant PZ-202102233.

References

[1] Khakimov, Z.Z., Rakhmanov, A.Kh., Mavlanov, Sh.R. (2022). Anti-inflammatory activity of a mixture of medicinal plants. LLC "Tib-
biyot nashrioti matbaa uyi", 228.

[2] Chebotareva, N.V., Lysenko, L.V. (2022). Kidney damage associated with non-steroidal anti-inflammatory drugs. Nephrology and
dialysis, 24:3:431-440.

[3] Petureau, A., Raffray, M., Polard, E. and et al. (2021). Analysis of the association between emergency dialysis start in patients with end
stage kidney disease and non-steroidal anti-inflammatory drugs, proton-pump inhibitors, and iodinated contrast agents. Journal of
Nephrology, 34:5:1711-1723.

[4] Prozzi, R.G., Cafas, M., Urtasun, M.A. and et al. (2018). Riesgo cardiovascular de los anti-inflammatories no estereos. MEDICINA
(Buenos Aires), 78: 349-355.

[5] Ying, X.H., Bao, D.N,, Jiang, H.Y, Shi, Y.D. (2022). Maternal non-steroidal anti-inflammatory drug exposure during pregnancy and
risk of miscarriage: a systematic review and meta-analysis. European Journal of Clinical Pharmacoly,78:2:171-180.

[6] Gorovoy, P.G., Balyshev, M.E. (2017). Opportunities and prospects for the use of medicinal plants in the Russian Far East. Pacific
Medical Journal, 3:5-14.

[7]1 Valieva, N.G. (2010). Medicinal plants are sources of biologically active substances. Scientific notes of the Kazan State Academy of
Veterinary Medicine. N.E. Bauman, 203: 44-48.

[8] Kaysina, E.A., Marchenko, N.M., Smirnova, G.I. (2022). Phytotherapy in medical practice. Electronic collection of articles based on
the material of the annual educational conference with international participation "Modern trends in the development of health saving
technologies". 2022. 54-57.

[9] Chekina, N.A., Razuvaeva, Ya.G., Chukaev, S.A. (2012). Evaluation of the spectrum of anti-inflammatory activity of a new complex
agent of plant origin. Bulletin of the All-Russian Scientific Center of the Siberian Branch of the Russian Academy of Medical Sciences,
3:88:106-108.

[10] Mironov, A.N. (2012). Guidelines for conducting preclinical studies of drugs. Part one. Grif and K, Moscow, 944.

[11] Khakimov, Z.Z., Rakhmanov, A.Kh. Yuldashev, Zh.I. (2020). Influence of a cotton cellulose derivative on the course of aseptic arthri-
tis. Pharmaceutical Bulletin of Uzbekistan, 2:3: 47-50.

[12] Khakimov, Z.Z., Rakhmanov, A.Kh., Yuldashev, J.I. (2021). Study of the Influence of Cotton Cellulose Derivatives on the Course of
Carrageenan-Induced Arthritis in Rats. American Journal of Medicine and Medical Sciences, 11:12:926-929.

DOI: 10.26855/abr.2023.06.005 29 Advance in Biological Research



Z.Z. Khakimov et al.

[15]

[16]
[17]

[19]

[20]

(21]

(22]
(23]

doi: 10.5923/j.ajmms.20211112.17.

Khakimov, Z.Z., Rakhmanov, A.Kh., Mavlanov, Sh.R. (2019). Study of the Influence of Dry Extract of Medicinal Plants on the Course
of Carrageenan -Induced Inflammation. American Journal of Medicine and Medical Sciences, 9:8:307-310.

Khakimov, Z. Z., Rakhmanov, A. H., Yuldashev, Zh.I. (2021). Study of the Anti-Inflammatory Activity of the Polymer Composition of
Cotton Cellulose — Gossypol in Male Rats. American Journal of Medicine and Medical Sciences, 11:7:529-534 doi: 10.5923/j.ajmms.
0211107.06.

Kong, Kh.Kh., Sibgatullina, R.R., Khabibrakhmanova, A.M. (2017). Possibility of using cellular test systems for screening for
anti-inflammatory activity of new 5 (S) -mentyloxy derivatives of 2 (SH) -furanone. Kazan Medical Journal, 98:2:211-217.

Necas, J., Bartosikova, L. (2013). Carrageenan: a review. Veterinary Medicine, 58:4:187-205.

Koczka, N., Stefanovits-Banyai, E., Ombodi, A. (2018). Total Polyphenol Content and Antioxidant Capacity of Rosehips of Some
Rosa Species. Medicines, 5:84. https://doi:10.3390/medicines5030084.

Mihyaoui, A. EL., Castillo, M. E. C., Antonio Cano, A. (2021). Comparative study of wild chamomile plants from the north-west of
Morocco: Bioactive components and total antioxidant activity. Journal of Medicinal Plants Research, 15:10:431-441. https://doi:
10.5897/JIMPR2021.7159.

Sugier, P., Seczyk, L., Sugier, D. and et al. (2021). Chemical Characteristics and Antioxidant Activity of Arctostaphylosuva-ursi L.
Spreng. at the Southern Border of the Geographical Range of the Species in Europe. Molecules, 26:7692.
https://doi.org/10.3390/molecules26247692.

Urabee, M. C., Abdulsattar, J.O., Nasif, Z. N., Al-Garawi Z.S. (2021). Extraction methods of Alhagi Maurorum (camel thorn) and its
therapeutic applications. Journal of Physics: Conference Series. https://doi:10.1088/1742-6596/1853/1/012053.

Wahab, S., Annadurai, S., Abullais, S.S. and et al. (2021). Glycyrrhiza glabra (Licorice): A Comprehensive. Review on Its
Phytochemistry, Biological Activities, Clinical Evidence and Toxicology. Plants, 10: 2751. https://doi.org/10.3390/ plants10122751.

Anishchenko, L.V., Podolskaya, E.N. (2017). Encyclopedia of medicinal plants. Moscow. AST Publishing House.

Khakimov, Z.Z., Babazhanov, A.U., Rakhmanov, A.Kh., Tursunova, L.I., Khadzhieva, and U.A. (2023). Multicomponent
Photocomposition as A Source for Development New Anti-Inflammatory Medicines. Texas Journal of Medical Science, 20:29-32.

DOI: 10.26855/abr.2023.06.005 30 Advance in Biological Research



	Khakimov, Z.Z., Rakhmanov, A.Kh., Mavlanov, Sh.R. (2022). Anti-inflammatory activity of a mixture of medicinal plants. LLC "Tibbiyot nashrioti matbaa uyi", 228.
	Chebotareva, N.V., Lysenko, L.V. (2022). Kidney damage associated with non-steroidal anti-inflammatory drugs. Nephrology and dialysis, 24:3:431-440.
	Petureau, A., Raffray, M., Polard, E. and et al. (2021). Analysis of the association between emergency dialysis start in patients with end stage kidney disease and non-steroidal anti-inflammatory drugs, proton-pump inhibitors, and iodinated contrast a...
	Prozzi, R.G., Cañás, M., Urtasun, M.A. and et al. (2018). Riesgo cardiovascular de los anti-inflammatories no estereos. MEDICINA (Buenos Aires), 78: 349-355.
	Ying, X.H., Bao, D.N., Jiang, H.Y, Shi, Y.D. (2022). Maternal non-steroidal anti-inflammatory drug exposure during pregnancy and risk of miscarriage: a systematic review and meta-analysis. European Journal of Clinical Pharmacoly,78:2:171-180.
	Gorovoy, P.G., Balyshev, M.E. (2017). Opportunities and prospects for the use of medicinal plants in the Russian Far East. Pacific Medical Journal, 3:5-14.
	Valieva, N.G. (2010). Medicinal plants are sources of biologically active substances. Scientific notes of the Kazan State Academy of Veterinary Medicine. N.E. Bauman, 203: 44-48.
	Kaysina, E.A., Marchenko, N.M., Smirnova, G.I. (2022). Phytotherapy in medical practice. Electronic collection of articles based on the material of the annual educational conference with international participation "Modern trends in the development of...
	Chekina, N.A., Razuvaeva, Ya.G., Chukaev, S.A. (2012). Evaluation of the spectrum of anti-inflammatory activity of a new complex agent of plant origin. Bulletin of the All-Russian Scientific Center of the Siberian Branch of the Russian Academy of Medi...
	Mironov, A.N. (2012). Guidelines for conducting preclinical studies of drugs. Part one. Grif and K, Moscow, 944.
	Khakimov, Z.Z., Rakhmanov, A.Kh. Yuldashev, Zh.I. (2020). Influence of a cotton cellulose derivative on the course of aseptic arthritis. Pharmaceutical Bulletin of Uzbekistan, 2:3: 47-50.
	Khakimov, Z.Z., Rakhmanov, A.Kh., Yuldashev, J.I. (2021). Study of the Influence of Cotton Cellulose Derivatives on the Course of Carrageenan-Induced Arthritis in Rats. American Journal of Medicine and Medical Sciences, 11:12:926-929.  doi: 10.5923/j....
	Khakimov, Z.Z., Rakhmanov, A.Kh., Mavlanov, Sh.R. (2019). Study of the Influence of Dry Extract of Medicinal Plants on the Course of Carrageenan -Induced Inflammation. American Journal of Medicine and Medical Sciences, 9:8:307-310.
	Khakimov, Z. Z., Rakhmanov, A. H., Yuldashev, Zh.I. (2021). Study of the Anti-Inflammatory Activity of the Polymer Composition of Cotton Cellulose – Gossypol in Male Rats. American Journal of Medicine and Medical Sciences, 11:7:529-534 doi: 10.5923/j....
	Kong, Kh.Kh., Sibgatullina, R.R., Khabibrakhmanova, A.M. (2017). Possibility of using cellular test systems for screening for anti-inflammatory activity of new 5 (S) -mentyloxy derivatives of 2 (5H) -furanone. Kazan Medical Journal, 98:2:211-217.
	Necas, J., Bartosikova, L. (2013). Carrageenan: a review. Veterinary Medicine, 58:4:187-205.
	Koczka, N., Stefanovits-Bányai, E., Ombódi, A. (2018). Total Polyphenol Content and Antioxidant Capacity of Rosehips of Some Rosa Species. Medicines, 5:84. https://doi:10.3390/medicines5030084.
	Mihyaoui, A. EL., Castillo, M. E. C., Antonio Cano, A. (2021). Comparative study of wild chamomile plants from the north-west of Morocco: Bioactive components and total antioxidant activity. Journal of Medicinal Plants Research, 15:10:431-441. https:/...
	Sugier, P., Seczyk, L., Sugier, D. and et al. (2021). Chemical Characteristics and Antioxidant Activity of Arctostaphylosuva-ursi L. Spreng. at the Southern Border of the Geographical Range of the Species in Europe. Molecules, 26:7692.  https://doi.or...
	Urabee, M. C., Abdulsattar, J.O., Nasif, Z. N., Al-Garawi Z.S. (2021). Extraction methods of Alhagi Maurorum (camel thorn) and its therapeutic applications. Journal of Physics: Conference Series. https://doi:10.1088/1742-6596/1853/1/012053.
	Wahab, S., Annadurai, S., Abullais, S.S. and et al. (2021). Glycyrrhiza glabra (Licorice): A Comprehensive. Review on Its Phytochemistry, Biological Activities, Clinical Evidence and Toxicology. Plants, 10: 2751. https://doi.org/10.3390/ plants10122751.
	Anishchenko, L.V., Podolskaya, E.N. (2017). Encyclopedia of medicinal plants. Moscow. AST Publishing House.
	Khakimov, Z.Z., Babazhanov, A.U., Rakhmanov, A.Kh., Tursunova, L.I., Khadzhieva, and U.A. (2023). Multicomponent Photocomposition as A Source for Development New Anti-Inflammatory Medicines. Texas Journal of Medical Science, 20:29-32.

