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UDC 615
SOPHORA JAPONICA: THE PERSPECTIVES OF USE IN A NEW
MEDICAL FORM FOR PREVENTION AND
TREATMENT OF COUPEROSE

Fizor Natalia

PharmD, assistant professor

at the department of Technology of drugs
Ivanova Alina

Teaching Assistant at the department of
Pharmacology and Pharmacognosy,
Odessa National Medical University,

Odessa, Ukraine

Abstract. Couperose affects up to 10% of people in the most socially active
age and the lack of treatment leads to the development of later stages of rosacea. The
research of a new treatment is caused by the increased cases of this disease.

A significant role in couperose development is related to the vascular
disturbances, that’s why we use rutin for an improving impact on those processes.

After the detailed analysis of the plant material properties, we’ve chosen
Sophora japonica as the main source of rutin for our new medical form for prevention
and treatment of couperose.
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angioprotector.

Couperose, known as erythematotelangiectatic rosacea, is a chronic and
relapsing disease, characterized by redness and flushing of the central part of the face
(cheeks, nose, chin or forehead), followed by telangiectasia, visible separate blood
vessels and vessels in ‘spiderwebs’. As this dermatosis affects exposed areas of the

skin and without a treatment leads to the development of the later stages of rosacea, it
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has the significant impact on quality of life by decreasing self-confidence, creating
stress at work and social isolation, what can become a reason of committing suicide,
it should be taken into consideration while helping such patients [Tabl.1] [1, 2]. The
research of a new treatment is caused by the increased cases of this disease.
Couperose is at the 5th place of skin pathologies, affecting up to 10% of people in the
most socially active age, it’s about 45 millions people all over the world [3, 4].

Table 1

Classification: rosacea subtypes and its characteristics

Erythematotelangi | Flushing, flare-ups and persistent erythema at the central part

ectatic of the face with or without telangiectasia.
Papulopustular Persistent erythema with papules or pustules at the face skin.
Phymatous Thickening skin, surface nodularies and enlargment on the

areas of nose, chin, forehead, cheeks and ears.

Ocular Foreign body sensation in the eye, feeling of burning,
stinging, dryness and itching, ocular photosensitivity, blurred
vision, telangiectasia of the sclera or other parts of the eye or

periorbital edema.

Symptoms of couperose are aggravated by a wide spectrum of various
exogenous and endogenous factors. Numerous methods of the treatment are defined
by the diversity of etiologic and pathogenic factors, subtype and clinical form. But
mainly a significant role in couperose development is related to the vascular
disturbances, it’s said, the vascular changes are the result of two interrelated
pathological processes: the disorder of the entirety and tone of vessels and the
disorganization of dermis. That’s why the basic treatment should have an improving
Impact on those processes [5, 6, 7].

The use of rutin in a new medical form

Herbal medicine and medical plants minimize the adverse effects on the human
body, at the same time, having the high pharmacological effects of natural biological

active substances, an available access of medicinal plants, reducing threats of
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chemical compounds to the environment, and all this gives the ability to find an
alternative way of testing medicines for completely abandoning animal testing [8].

As the treatment we propose a new medical form that contains rutin from
Sophora japonica.

Rutin (3,3",4",5,7-pentahydroxyflavone-3-rhamnoglucoside) is bioflavonoid,
chemically a glycoside comprising of flavonolic aglycone quercetin along with
disaccharide rutinose [Pic.1]. In experiments it has demonstrated a number of
following  pharmacological activities: antioxidant, angioprotective, anti-
inflammatory, antiallergic, cytoprotective, anticarcinogenic, neuroprotective,

cardioprotective, etc [9].

Pic. 1. Chemical structure of rutin

The mechanism of action explains the basic properties of rutin: it inhibits
hyaluronidase, protecting the hyaluronic acid and collagen from depolymerization, as
well as protecting ascorbic acid from the oxidation, reducing vascular permeability
and fragility [10, 11]. That’s why its angiotropective properties are well used in
preventing and treatment of couperose.

Additionally rutin has the antimicrobial activity against various strains of
bacteria by demonstrating a profound degree of inhibiting the growth of bacteria
Escherichia coli by inhibiting DNA isomerase V. It also has shown inhibitory effects
over Proteus vulgaris, Shigella sonnei, Klebsiella sp, Pseudomonas auruginosssa and
Bacillus subtilis. Rutin demonstrated antifungal activity against the strain of Candida
gattii with a minimum inhibitory concentration of 60 ug/ml. Rutin has also shown the

effect on UVB-induced inflammation in vivo, providing a significant inhibition of
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UVB-induced expression of cyclooxygenase-2 (COX-2) and inducible nitric oxide
synthase (iINOS) which could be due to inhibition of p38 MAP kinase and JNK that
caused diminution UVB-induced expression of COX-2 [11, 12, 13, 14].

The main and additional pharmacological effects of rutin prove its effective use
in preventing and curing couperose. Besides, the use of rutin is advantageous over
other flavonoids as it’s a nontoxic and nonoxidizable molecule [11].

The perspectives of using Sophora Japonica

We’ve studied different medical plants, containing rutin: the grass of common
buckwheat (Herba Fagopyri sagittati), garden rue leaves (Folia Rutae graveolentis),
lemon fruit (Fructus Citri), black currant fruit (Fructus Ribis nigri), fresh fruits of
chokeberry Aronia (Fructus Aroniae melanocarpae recentes), buds and fruits of
Sophora japonica (Alabastra Sophorae japonicae, Fructus Sophorae japonicae),
hawthorn flowers (Flores Crataegi), hawthorn fruit (Fructus Crataegi) [Tabl.2] [12].

Table 2

A comparative analysis of rutin containing medical plants.

Ne Medical raw materials Chemical composition
1 |Grass of common buckwheat | Glycoside rutin (up to 4%), chlorogenic,
(Herba Fagopyri sagittati, | gallic, protocatechuic and caffeic acids.

Polygonaceae)
2 | Garden rue leaves (Folia Rutae | Essential oil (0.1-0.15%), vitamin C
graveolentis, Rutaceae) (156.6 mg%), tannins, furanocoumarins
and coumarins (psoralen bergapten
xanthotoxin, rutamarin, izoimperatorin,
rutaretin, izopimpinellin, umbelliferone,
herniarin, scopoletin, rutarin, rafnoretin,
coumarin, etc.), akronitsin, tarry,
materials alkaloids, flavonoid glycosides
rutin (2-3%).

3 |Lemon  fruits (Fructus Citri, | Peel: glycosides diosmin, hesperidin and
Rutaceae) eriotsitrin.

Oil contains up to 90% terpene,
limonene, about 3% citral (lemon odor
carrier), 1% geranyl acetate, and pinene,
camphene, phellandrene, citronellol,
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terpineol and others.

Fruits: citric acid (7-8%), sugar (2-3.5%),
vitamins A, B15, B2, C and F, a colorant,
flavanone glycosides (hesperidin,
eriotsitrin, eridiktiol), rutin (up to 1%).

4 | Black currant fruits (Fructus Ribis | Rutin (0,5-1%), ascorbic acid (in the ripe
nigri, Grossulariaceae) fruit up to 50 mg%), vitamin P (more
than 100 mg%), B2, carotenoids,
tocopherols, vitamin K, sugars (up to 7%)
and organic acids (up to 4.5%) - malic

and citric.
5 | Fruits of chokeberry Aronia fresh | Fresh  fruit:  cyanidin  glycosides,
(Fructus Aroniae  melanocarpae | flavonoid glycoside hesperidin,
recentes, Rosaceae) flavonoids - rutin (0,5-1%), quercetin and

some other flavonoids. Contains tannins
and catechins, ascorbic acid (about 110
mg / 100 g), vitamins B2, E, PP, organic
acids (0.8%), minerals (salts
molybdenum, manganese, copper,
boron), carotenoids and up to 10 %
sugars (glucose, fructose, sucrose).

6 | Buds and fruits of Sophora japonica | Flowers: flavonoid glycoside rutin
(Alabastra  Sophorae japonicae, | (Qquercetin 3-rutinoside) to 30% (dry
Fructus Sophorae  japonicae, | material).

Fabaceae) Fruits: except rutin, it’s a number of
flavonoid  glycosides  (kaempferol-3-
soforozid and isoflavone glycoside
genistein (sugar residue sophorose)).

After the detailed analysis of the plant material properties, we’ve chosen
Sophora japonica (Sophora japonica L., Fabaceae), because its chemical composition
IS the richest in containing rutin: up to 30%, what makes its pharmacological activity
higher than the others. The buds and fruits of Sophora Japonica is currently recorded

in both the Chinese Pharmacopoeia and the European Pharmacopoeia [8].
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The chemical composition of Sophora japonica is rich in various chemical

compounds, what can provide us with additional positive effects while curing patients

with couperose [Tabl.3]

Table 3

The Analysis of the chemical composition of Sophora japonica

kaempferol)

Chemical Main pharmacological properties

compound

Flavonoids «dissolution of atherosclerotic deposits, which minimizes the risk
(rutin; of stroke and heart attack;

quercetin, sreduction of permeability and capillary fragility;

*lowering blood pressure;

*slowing of heart rate;

sreduction of intraocular pressure;

*increasing the bile;

*managing the daily urine output;

delicate stimulation of the function of the adrenal cortex;
sclimination of swelling;

«facilitating flow of allergies

Alkaloids
(pahikarpin)

sreducing of the excitability of the nervous system,;

sincreased reduction of smooth muscles of the uterus;
simprovement of the functional activity of the muscular system;
srelief of crises with hypertension, endarteritis and peripheral
vascular spasm of the heart.

Glycosides

*normalization of the heart system;

sexpansion of the blood vessels;

senhancing the process of urine;

eantibacterial;

facilitating of liquefaction and removal of phlegm.

Fat oil

srestoration of the tissues and cells of the body;
erelieving of inflammation;

sregulation of metabolic processes;

sacceleration of the healing process;

*neutralization of the harmful effects of carcinogens.

Ashes

sclimination of inflammation;

«facilitating of the healing of wounds;

*slow down the process of blood clotting;

spromotion of dissolution of intravascular blood clots.

Organic acids

simplementation of the biosynthesis of alkaloids, glycosides,
amino acids;

sslow down fermentation and putrefactive processes in the
intestines, which promotes regular emptying;

scliminating of toxins;

32



«improvement of the blood vessels;
sstimulating of the formation of red blood cells;
ecalming the nervous system.

Potassium

sexcretion of toxins;

*normalization of blood pressure;

sregulation of metabolism and water-salt balance;
sreducing the concentration of carbon dioxide in the blood;
sclimination of swelling;

sstrengthening the heart muscle;

eclimination of spasms;

sprevention of formation of atherosclerotic plaques.

Magnesium

scalming the Central nervous system;
sstrengthening of the heart and blood vessels;
*normalization of the digestive process;
s¢limination of toxins;

sclimination of inflammation;

Ferrum

*improving of immune force;

+facilitating the formation of red blood cells;
«facilitating the synthesis of thyroid hormones;
*enhancing the production of hemoglobin;
*normalization of muscle work.

Zinc

srenewal of skin cells;

sreduction of allergies;

sprevention of premature aging;

«facilitating the process of healing wounds and cracks on skin;
eclimination of skin inflammation;

sstrengtheningof immune system.

lodine

*increasing activity of enzymes;

sencouraging the full physical, mental and psychological
development;

sregulation of the cardiovascular system, stomach, intestinal,
reproductive and musculoskeletal systems.

Boron

spreventing the development of cancer;
*normalization of hormonal background;
eactivation of the immune system,;
sregulation of reproductive processes.

The analysis of chemical composition of Sophora japonica also approves the

reason of using this particular plant material for a new medical form for prevention

and treatment of couperose, as we can obtain the improving impact on main
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pathological processes by the effect of main chemical ingredient - rutin, as well as by
other plant’s chemical compounds [8, 15, 16].

Conclusion

1. Couperose is an actual dermatological problem, that affects up to 10% of
people in the most socially active age, what has the significant impact on quality of
life of about 45 millions people worldwide.

2. The main targets for pharmacologic treatment of couperose are the
disorder of the entirety and tone of vessels and the disorganization of dermis.

3. The use of rutin as the main active ingredient is confirmed by the strong
capillary protective action, decreasing the vascular permeability, and the great
antioxidant properties with wound healing, anti-inflammatory and antiallergic
activities, which are essential in the prevention and treatment of couperose.

4.  The perspective of using Sophora japonica is approved by its chemical
composition, what makes its pharmacological activity higher than the others as this
plant material is the richest in containing rutin: up to 30%, and its other chemical

compounds can influence positively on mains pathological mechanisms.
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