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Abstract

This review article presents an assessment of the current knowledge of herbal medicines for

the treatment of diabetic complications and their underlying mechanisms during and outside

of pregnancy. Hyperglycemic status associated with diabetes leads to serious complications

during pregnancy. Diabetes mellitus is a dangerous disease during pregnancy and is

characterized by complications for both mother and fetus that increase the risk of morbidity.

For the conservative treatment of diabetes, medications such as insulin and oral hypoglycemic

agents are used, but regular exercise and adequate nutrition are important for complex

treatment. For the analysis, scientific studies were used in world-renowned scientific

databases - SCOPUS, PUBMED, SCIELO, NISCAIR , Google Scholar. Plant-derived

antioxidants are considered as an alternative strategy to reduce oxidative damage in diabetes.

The article analyzed the therapeutic effect of plant extracts such as Phyllanthus, H. rosa-

sinensis, quercetin, and studied the effect of antioxidants such as folic acid on reducing fetal

malformations associated with maternal diabetes. Some plants also have immunostimulating

effect, due to which it is possible to prevent the development of a number of complications,

which provokes diabetes mellitus. Scientific research shows that herbal medicine for diabetes

during pregnancy can be considered adequate therapy, including safety for both the fetus and

the mother. But despite a number of positive qualities of herbal medicine compared to
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medicinal substances, they also have disadvantages. Therefore, during pregnancy, the use of

herbal medicine as an alternative therapy requires long-term and careful study.
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Diabetic complications, without an effective therapeutic approach, are now a global and

pressing medical problem. Phytotherapy - according to the World Health Organization

(WHO), defined as "health practices, attitudes, knowledge and beliefs, including plant, animal

and mineral based medicines, spiritual therapies, manual methods and exercises, for the

treatment, diagnosis and prevention of disease and maintain well-being” [1]. The use of herbal

medicines, which are defined as preparations derived from plants that appear to have

therapeutic benefits, is the most popular and is used by both the general population and

pregnant women around the world. The prevalence of medicinal plant use among pregnant

women in the Middle East varies from 22.3% to 82.3%. [2, 3, 4, 5]. In particular, diabetes is

an equally important disease during pregnancy and is characterized by complications for both

mother and fetus that increase the risk of morbidity, including mortality for pregnant women,

as well as their offspring [6, 7, 8]. Drugs such as insulin and oral hypoglycemic agents are

used for the pharmacotherapy of diabetes, but regular exercise and an adequate diet are

important for complex treatment [9, 10]. In addition, alternative therapies such as medicinal

plants are widely used to reduce diabetes-induced hyperglycemia in both pregnant and non-

pregnant women [11]. To obtain accessible published literature, Singh R. etal studied classic

text books and peer-reviewed articles consulted by world-famous scientific databases

(SCOPUS, PUBMED, SCIELO, NISCAIR, GoogleScholar). In total, 238 articles from the

plant literature and review literature were reviewed, and 127 articles were selected for the

study. Various medicinal plants/plant extracts containing flavonoids, alkaloids, phenolic

compounds, terpenoids, saponins and phytosterol type chemical compounds have been found

to be effective in treating diabetic complications. This effect may be associated with the

improvement of persistent hyperglycemia, oxidative stress, and modulation of various

metabolic pathways involved in the pathogenesis of diabetic complications [12]. Due to the

synergistic effect of multiple herbs, herbal formulations are used in the current trend. They

have great records for antioxidant, antidiabetic and hypolipidemic properties [13]. Medicinal

plants play an important role in the treatment and prevention of various diseases worldwide.
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The effectiveness and versatility of the action of herbal medicines, as well as the safety of

their use, make phytotherapy indispensable in obstetrics and gynecology [14, 15, 16, 17, 18],

including perinatology [19], where harmlessness to the fetus is a fundamental issue. . In most

cases, the body of the pregnant woman and the fetus do not need intensive therapy, but only

the prevention of violations of the adaptive-homeostatic reactions of the fetoplacental system.

Moreover, such prevention is necessary against the background of treatment of a number of

somatic diseases, complications of pregnancy and the development of fetoplacental

insufficiency, with the risk of perinatal infection [20]. Circulating inflammatory cytokines

such as TNF-α, IL-6, and free fatty acids have been reported to induce insulin resistance and

increase metabolic complications such as obesity and other cardiovascular diseases [21]. It is

important to note that the advantages of herbal remedies are good tolerability and a small

number of contraindications; including efficiency, with a comparison of drugs of chemical

origin. Modern phytotherapy, being an alternative to drug treatment, is becoming more and

more widespread in clinical practice. Phytopreparations practically do not cause side effects

and can be prescribed both as an independent treatment for a long time, and in combination

with other drugs [22, 23, 24]. The results of a number of studies show that out of seven

different Asian countries (2729 participants), of which 1283 (47.01%) women used one or

more medicinal plants during pregnancy. The most commonly used herbal remedies were

peppermint (22.8%), star anise (14.7%), olibanum (12.9%), mixer seeds (12.2%) and ginger

(11.5%) . Of the 33 herbal medicinal products identified, they were classified as safe for use,

five with caution, eight as potentially dangerous for use during pregnancy, and information on

seven herbal medicinal products was not available in the current literature [ 25, 26].

Gymnema sylvestre (Retz.) R.Br. ex Sm., commonly known as Gurmar, has been proven

effective against obesity and diabetes. has been clinically demonstrated and confirmed in

animal models. Antidiabetic activity The content of gurmar is mainly related to gymnemic

acids, gymnemasaponins and gurmarin. contained in leaves [27]. It should be noted that

Phyllanthus species is used as a folk medicine in the treatment of diabetes. Their different

gene expression can alter the production of secondary metabolites related to a specific

biological property and lead to spurious drug discovery [28]. A. cepa may represent an

interesting antihyperglycemic dietary supplement for the treatment of diabetes because it

reduces the levels of serum cholesterol, triacylglycerol, and LDL cholesterol in streptozocin-

induced cholesterol. diabetic rats without changes in cholesterol and HDL cholesterol levels

[29].
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The H. rosa-sinensis flower extract contains phenolic compounds and flavonoids responsible

for its antioxidant activity [30]. In addition, the flowers and leaves of this plant have shown a

significant hypoglycemic effect in several studies [31]. Afiune LAF et. al (2017) suggested

that H. rosa-sinensis would have a beneficial effect on diabetic pregnancy without adverse

effects on the mother or fetus. This study demonstrates the positive effects of this herbal

extract in diabetic pregnant rats, both in mothers and in their offspring. And also no benefits

were found in healthy rats. However, these data cannot be extrapolated to humans, as

indiscriminate consumption of H. rosa-sinensis extract can be harmful to healthy individuals,

and the use of this plant during pregnancy should be completely avoided [32]. Quercetin is an

aglycone member of the flavonol family, consisting of a large number of quercetin glycoside

derivatives [33]. It is believed that the hydroxyl groups on the quercetin molecule are active

sites for metabolic changes in the gastrointestinal tract and blood circulation [34]. In the

embryo, quercetin metabolites were modified with methyl groups and sulfonic acid esters

with unchanged core rings. Modifications of quercetin at different sites with different groups

can alter its biochemical properties (eg water or lipid solubility and cell membrane

permeability) and biological activities (eg antinitrosative and antioxidant). In the present

study, methylated quercetin Q3M was shown to have protective effects (at least antioxidant

effects) in embryonic neural stem cells. Future work aims to investigate molecular

interactions between quercetin derivatives and stress-related proteins such as Nos2, as well as

transcription factors that regulate the expression of stress response proteins in embryonic cells.

The present study demonstrates that quercetin treatment significantly reduces protein S-

nitrosylation and tyrosine nitration, thereby alleviating nitrosative stress. It also reduces ROS

production and oxidative stress. These effects lead to a significant reduction in apoptosis and

NTD (neural tube defects) in diabetic embryos [35]. In recent years, the focus has been on

Indian medicines and herbs used in the treatment of diabetes and hyperlipidemia. Although

there are various approaches to reduce the negative effects of diabetes and hyperlipidemia and

its secondary complications, herbal preparations are preferred due to fewer side effects and

low cost. The researchers looked at 23 medicinal plants used in the treatment of diabetes

mellitus and nine medicinal plants used in the treatment of hyperlipidemia. The wealth of

knowledge about medicinal plants indicates great potential for research and discovery of new

drugs to combat diseases, including diabetes and hyperlipidemia [36] Some plants also have

immunostimulating effect, due to which it is possible to prevent the development of a number

of complications, which provokes diabetes mellitus. Biologically active substances contained

in medicinal products plants, have anti-inflammatory, choleretic, sedative, tonic effect.
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Typically used to treat diabetes mellitus multi-component fees providing comprehensive

impact on the body. Low concentration active ingredients does not allow the use herbal

medicine as a method that gives quick result, but mild impact, low toxicity infusions and

decoctions makes it possible to choose treatment, not giving noticeable side effects. Despite

this, herbal medicine, like other methods of treating sugar diabetes, should be prescribed by a

doctor and carried out under his control, which makes it possible to evaluate its effectiveness

and, in if necessary, make adjustments. Courses of phytotherapeutic treatment are designed

from 2 weeks to 6 months depending on condition the patient and the plants used, after which

It is recommended to change the composition of the herbal collection. Most often used to treat

diabetes mellitus fees and decoctions, which include aralia Manchurian, Eleutherococcus

senticosus, motherwort, leaves birch, currants, strawberries, mint, nettles, plantain, ginseng

root, walnut, roots burdock, corn silk, flax seeds, rose hips and hawthorn [37]. Hosni et al. [8]

treatment of GDM rats with cinnamaldehyde (20mg/kg) for a duration of 4 weeks

resulted in a significant increase in the weight of the pregnant diabetic rats after the reduced

body weight observed due to feeding with fatty-sucrose diet. Cinnamaldehyde lowered the

FINS and FBG levels compared with the untreated group. In the gestational diabetic rats

administered cinnamaldehyde, liver glycogen and HDL-cholesterol significantly increased

while fructosamine, triglycerides and total cholesterol levels were significantly lowered

compared to the untreated gestational diabetic rats. Adiponectin levels significantly increased

while leptin and TNF-α significantly reduced post-cinnamaldehyde administration [38].

The above scientific research results show that herbal medicine for diabetes during

pregnancy can be viewed as an adequate therapy, including safe for both the fetus and the

mother. Thus, herbal medicines can be effectively used during pregnancy accompanied by

various somatic diseases. Modern phytotherapy is becoming more and more widespread in

clinical practice, being an alternative to drug treatment. Therefore, many herbs are shown to

have antidiabetic activity by regulating insulin secretion, insulin sensitivity to the cells,

glucose abruption, etc. in order to improve the glycemic management of the patients. Addition

to the glycemic control, some of the herbs illustrated effectiveness in the control of

cardiovascular complications by reducing TG, cholesterol levels. However, information on

the efficacy and safety of some medicinal plants is scarce. Nevertheless, more basic, and

clinical research should be done to further validate the safety, effectiveness and discover more

mechanisms of action of these medicinal plants. This requires further pharmacological

experimental and clinical studies.
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