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ABSTRACT

More than 200 species of plants possess antidiabetic properties which were evaluated mostly
by screening tests without digging far for the exact mode of action. Searching among the
different literature resources and various database, this article provides a comprehensive review
on the available antidiabetic plants that have been approved by pharmacological and clinical
evaluations, and which their mechanism(s) of action is assured.
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INTRODUCTION
According to the World Health Organization (WHO), diabetes (Diabetes mellitus) is one of the

most dangerous social and civilization diseases. About 422 million people worldwide have
diabetes, the majority living in low-and middle-income countries, and 1.6 million deaths are
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directly attributed to diabetes each year. Both the number of cases and the prevalence of
diabetes have been steadily increasing over the past few decades. [1]. Diabetes mellitus refers
to a metabolic disease of various etiologies characterized by chronic hyperglycemia with
disturbances in carbohydrate, fat and protein metabolism due to a defect in insulin secretion
and / or function. Diabetes mellitus causes chronic damage, dysfunction and failure of various
organs.

Phytotherapy is a method which can be used at every level of health prevention. It significantly
increases awareness of issues related not only to the problem of diabetes and obesity, but also
health in general. This takes advantage of the healing effects of plant materials. Modern
phytotherapy is based on drugs with a specific pharmacological effect, composed of active
substances isolated from plants [2]. According to WHO research, 80% of the world's population
now uses phytotherapy as part of health care. It can only provide as herbalism is esteemed
among people [3].

Herbal products can contain several active ingredients or compounds that can act in different
ways to affect multiple biological pathways and alleviate the symptoms of diabetes with
multiple benefits. The plants that are used are categorized according to their proved mode of
action and are classified into those that act by inhibiting glucose absorption from intestine,
increasing insulin secretion from the pancreas, inhibiting glucose production from hepatocytes,
or enhancing glucose uptake by adipose and muscle tissues [4].

The applicable standards for the treatment of type 2 diabetes suggest the use of drugs
appropriately selected for the patient and change his lifestyle [5].

Metformin Sl o ylu- GLP-1 recepton DP P-4 inhibi- PPAR- SGLT-2

FEas agonists tors agonist inhibitors
Effectimechansm  Decreased hepati Increased in- Increased hypser- Inecre s ed Inecress sedl anes wilin Incuction of
ghucose pro- Sulin secnets on giyos mud -medeibed hypeengl posmn a- e narbna by ghucosurna
duction, increased regardiess of the  insulin seonetion, -mediated msuln
anesullin s ensiteeit y severity of hy-  decreased appetite se cretion
per ghycemia
Hypogliycemic Hegh High Hegh Madsum High. Hugh.
effect
Plasma s ullin | Tt il b I |
LA chwoles e rol | - i | ore= - —or §
HIDL chebes berod 1 - b b i b
Trighycendes ! - 4 - | =
Baody weeight | o 1 iy - 1 |
Rk of hypogiy- - 1 - - - -
ORI
Bl werse e ffects Gashrodnbes tins Hypoghpcema, Gt St rnoantes tina No = grafcant Flusd ret entson Genital funga
upse 1 ncresse in body  upsel (nauses, vo- |edema), moreasein nfections,
wiesght rubingl oy wwenghtl, mares-  meresied tharst
sied risk of long bone
tractures
Beneli cial candso- ag®® ey #
-vascular effect
Contramndicat sons Ongan failure Heart, Irver, lad- G stnoandes tina Lrver il ure Heart or iver Talure, Sagnaficant
fheart, brain, lver, nesy T hure neurapathy sy choer Careoer reduction of
lacineys® , nesps- glomerular fik
rabaory), abkoohod tr stscn rabe®
& bause

“Sew Table 193 ""Froven forsome dougs of e dass, accoeding 1o the recent maulis o randomized clnical inals

"o erng agitlcen and caraghificzin, them wereno ditleran ces in candoasoabe ouicome Taals bebasen Fegher and hower doses 10 mg v 25 mig and 100 mg o
F00 g, MR e ey

"o of go eadic medecations acoording 1o the aurren t sumen ary of product daradenstcs wordng & siated 1o e estrated glomanas fivaton rake

DFFd — dpepindyl pegivlaced; GLF1 s g o Dl etk 17 Hin g, ez oglalnin A, HIDL g clereaty lipo protan; LD s an ity I operoden
FROE: ¢ = parooscene prolifarator acivaked recegion gamm; SGLT 2 — o chum ghuc o T port. proikn 2

Drug used for the treatment of diabetes type 2 [5].
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HYPOGLYCEMIC PLANTS

In the phytotherapy od diabetes, we can use: Galega officinalis, Morus alba, Phaseolus
vulgaris, Trigonella foenum-graecum, Medicago sativa, Zea mays and Zingiber officinale [6].
But the most popular supplements in Poland are supplements containing Morus alba.

Examination on white mulberry extract has shown its antioxidant capacity. This has been
observed to reduce postprandial blood glucose levels possibly by preventing glucose absorption
in the gut through inhibition of the alpha-glycosidase enzyme, as well as an increase in insulin
secretion into the blood [6,7]. Mohammadi and Naik [8] in their studies showed that rats who
have used white mulberry extract, there is an increase in the mass and diameter of the pancreatic
islets compared with the control. The results of these studies indicate the ability of the extract
to regenerate beta cells and restore their secretory activity. Despite its hypoglycaemic effect, it
has antifungal, antibacterial and antiviral properties [9]. Mulberry leaves also contain
flavonoids that inhibit the enzyme responsible for synthesis of sorbitol from excess glucose to,
which reduces the risk of neuropathy and cataracts [11].

4-hydroxyisoleucine in fenugreek stimulates insulin secretion in a glucose-dependent manner.
Moreover, the seeds were reported to reduce blood glucose and cholesterol levels. This effects
can be observed as improvement of fasting blood glucose level, lipid levels, HbAlc level, 24-
hour urine glucose excretion and oral glucose tolerance test. Side effects of fenugreek were not
noticed [7].

Guanidine contained in Galega officinalis and Phaseolus vulgaris reduces blood glucose levels
and body weight. Additionally, the Phaseolus vulgaris extract increases insulin concentration
and has a beneficial effect on cholesterol and triglyceride levels. Probably the hypoglycaemic
effect is achieved by activation and membrane translocation of GLUT-1 and GLUT-4 transport
channels [10,12]. But the main activity of Phaseolus vulgaris is believed to be a diuretic [12].
Guanidines have become a precursor to the synthesis of antidiabetic drugs such as metformin.

Zingiber officinale has demonstrated beneficial effects on hyperglicemia in several
experimental studies, by increasing insulin sensitivity and synthesis, and glucose uptake by
tissues, and by reducing oxidative stress, whilst protecting pancreatic B-cells [4]. Ginger works
by inhibiting a-glucosidase and a-amylase, lowering fasting blood glucose. Ginger extract can
increase the expression of the type 4 glucose transporter (GLUT-4) as well as lower fasting
insulin levels and the HOMA-IR index of insulin resistance [13].

Medicago sativa contains significant amounts of nicotinic acid [10]. It is used in the treatment
of carbohydrate metabolism disorders, fatigue syndromes and perimenopausal. The infusion of
the herb alfalfa lowers serum glucose and also increases insulin secretion by B cells of
Langerhans islets. In patients treated with high doses of nicotinic acid was observed slower
progression of the disease [14].

SUMMARY

Currently, pharmacotherapy of diabetes is sufficient to control the disease well. We have many
medications at our disposal that can be used as monotherapy or as polytherapy. An important
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element in the treatment of diabetes is a lifestyle change: a healthy diet and increased physical
activity. It is worth considering the use of herbal preparations especially in the early stages of
the disease and the prediabetic state or as an addition to treatment. The plants listed in the article
can be used individually or in appropriately composed mixtures.

Diabetes mellitus is a serious disease that requires looking at many levels. But with proper
treatment, self-control and a healthy lifestyle, patients have the chance to live a normal and long
life.
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