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Abstract:

Thestudyaimestodocumentdata regardingtraditional usesofplantsinhealth-
carepracticesamongtheruralcommunitiesofareas whichmayleadtonaturaldrug discoverydevelopment and
providessignificantinformationabouttraditionalknowledgeofmedicinalplantsto treatdiabetes
disordersinNorthernDarfur.Medicinal plants are the potential sources of wide range of biologically active compounds
and play a vital role in drug discovery and they have the capacity to produce a large number of phytochemical
constituents with complex structural diversity that is known as secondary metabolites. Geigeria alataare used
extensively as crude drugs for the treatment of diabetes mellitus. Hypoglycemic agents from natural sources the
activity of powder extract of Gerigeria alata might be due to the chemical profiles as phenolic compounds, alkaloids,
flavonoids, terbonoids and steroidsare available for treatment of diabetes. The results illustrated that Gerigeria

alatahas contain largest anti-diabetic activities components.
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1 - Introduction:

Plants has always played a major role in the treatment of human traumas and diseases
worldwide (27). Geigeria alata is a traditional plant used in Sudanese folk medicine for
treatment of diabetes by rural peoples. Many rural areasdepend on medicinal plants for the
management of different diseases, including colds, Sore throat, cough and diabetes. Among
them, Geigeria alata (DC.) is one of the herbs widely used in western Sudan against various
diseases, including diabetes 2. They have been used as sources of modern drugs, either by
providing pure compounds, starting materials for partial synthesis of useful compounds or

models for synthesis of new drugs (28).Medicinal plants play a vital role in drug discovery and
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have been source of wide range ofbiologically active compounds for many centuries and
theyhave been used extensively as crude drugs or as purecomponents for treating varieties of
disease conditions.When compared to synthetic ones, natural remedies haveless side effects
and toxicity. Medicinal herbs are the important sources for the treatment of human health.
Although allopathicmedicines are readily available, it is estimated that almost 70-80% of the
people particularly in rural areasin the developing countries of Africa uses medicinal plants for
primary health care ®. Manyplant species contain secondary metabolites, antioxidants and
other bioactive compounds beside basicnutrients which are medically potent to combat many
diseases and disorders®, commonlyknown as ‘Gud-gad,’isan
aromaticplantbelongingtotheAsteraceaefamilyfoundin northernandwesternSudan.G.alatais
aglabrous,erect, branched, annual herb, upto 1 m high withthree- wingedstems and yellow
flower (Figure 1). Importance of natural products for diabetes treatment Herbal medicines has
long been used effectively in treating dis-eases/disorders in Asian communities and throughout
the world. The mechanism of most of the herbs used has not been scientifically determined.
Diabetes is a disease in which the body does not produce insulin or use it properly. Insulin is a
hormone needed to convert sugar, starch and other food into energy needed for daily life. The
cause of diabetes continues to be a mystery, although both genetic and environmental factors
such as obesity and lack of exercise appear to play a part (29). Many traditional plants and their

derived bioactive compounds are used for treatments of diabetes through various mechanisms

of actions. But most of the scientific evidence for their beneficial effects is anecdotal ©*.

Figure (1) Gerigeria alata
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InSudanesetraditionalmedicine,G.alatais  beingusedagainstColds, Sore  throat, cough,
intestinalcomplaints, epilepsy, as an antispasmodic and diabetes'®”), Plantorigin phytochemical
have an enormous therapeuticpotential to heal many infectious diseases ®. At presentnearly
80% of the world populationsrely on plant baseddrugs for their health care need®. Various
plants stillavailable in the nature are yet to be explored for theirmedicinal potential .
Alternative strategies to the current pharmaco-therapy of diabetes such as herbal medicine are
urgently needed because of enormous cost and limited access to modern therapies for many
rural populations in developing countries such as Sudan. Plants are extensively used in the
African continent, where up to 90% of the population still relies on medicinal plants as the
principal source of medicines for their health**?

Diabetes is a group of disorders characterized byhyperglycaemia, altered metabolism of
lipids,carbohydrates and proteins 2. It is becoming the third"killer" of the health of mankind
along with cancer,cardiovascular and cerebrovascular diseases (**). Diabetes isa major worldwide
health  problem predisposingtomarkedly increased cardiovascular mortality and
seriousmorbidity related to the development of Nephropathy,Neuropathy and Retinopathy®?.
Theincidence of diabetes is alarmingly increasing throughout the world. One of the worst
affected areas appears to be Asia and Africa where diabetes could rise two- to three-folds in the
near future. More than 50% of diabetic patients in the world are from Africa and Asia **, which
was recently called the type 2 diabetes red zone. For this particular region, it is crucialtoidentify
effective and low-cost medications for treating diabetes considering the economic
constraints.Diabetes mellitus is a conventional disease that is invading the citizens of both
civilized and civilizing countries. It is predicted that 25% of the world demography is affected by
this disease. It is responsible by the abnormality of carbohydrate metabolism which is
associated to low insulin level in blood or impercipient of target organs to insulin *®. Diabetes is
a disease as old as mankind, and ancient literatures datingback to first century BC have
documented its existence in different civilizations. In spiteof the tremendous progress achieved
in medical sciences in the last century, the completecure and the management of diabetes
mellitus are still absent.

Diabetes mellitus, characterized by chronic hyperglycemia and disturbances in thecarbohydrate,
fat, and protein metabolism, results from either impaired insulin secretion(type 1 diabetes
mellitus) or insulin action (type 2 diabetes mellitus) or at times both!*”).Diabetes mellitus is a

very common metabolic disorder whichaffects the human population throughout the world,

9641



Nat. Volatiles & Essent. Oils, 2021; 8(4): 9639-9648

characterizedby hyperglycaemia and arises due to defects in insulin secretion,insulin action or
both. Chronic hyperglycaemia which is acommon effect of uncontrolled diabetes causes long-
termdamage, dysfunction and failure of several organs such askidneys, eyes, nerves,blood
vessels and heart “® Phytochemical like alkaloids, tannins, vanillin phenolics, terpenoids,
flavonoids, saponins, xanthones, polysaccharides etc. together play important role in keeping
blood glucosewithin the normal range “?.The mechanism of antidiabetic action of
thesecompounds has been claimed by their presence in Gerigeria alata. Extract ofexerts
antidiabeticactivity by increasing and decreasing the activities of enzymes involved in glycogen
synthesis and glycogen phosphorylase respectively and thus plays dual function increases
glucoseutilization by glycogen synthesis and decreases glucose generation from glycogen
breakdown. Moreover,altered activity of enzymes involved in gluconeogenesis has also been
reported 29, Recently, spices and other natural products have been used in the prevention and
treatment of diabetes mellitus and its associated complications. In addition, spices are also
considered more natural, economical and safe in the treatment of diabetes mellitus. Control of
diabetes by spices is becoming more popular and is more appropriate for use in developing
Asian countries. These spices and its derived active compounds may have a direct role in the
prevention and control of diabetes. Yeast extract had insulin-potentiating property and this is
the first evidence that natural products have insulin-potentiating activity in 1929. Further

scientific reports on the several plant species possess antidiabetic properties .

2. Materials and methods

2-1 Plant Material

They collected plant materials fresh leaves, flowers and stems of Gerigeria alata, plucked from
Al Fashir Valley in September 2020 were shade dried at room temperature about 10 days. Then
the samples were cut into small pieces and were grinded with local mortar and pestle into
powder to make 250g of dried Gerigeria alata powder, coarsely powdered crude of Gerigeria alata
placed in container and macerated with the mixture solvent of (methanol, chloroform 1:1) and
allowed to stand at room temperature for a period of 7 days with frequent agitation until the
soluble matter has dissolved, the extract was filtered and removed the mixture solvent by using
rotary flask evaporator (SUPERFIT) (IKA°RV10) (rotate 20 rpm heat 25 C°) after 3hours remove
the solvent and let it to dry, the residue obtained was stored in a sterile container kept for

further assay.
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2-3 Gas Chromatography/Mass Spectrometry (GC/MS) Analysis

GC/MS analyses were performed on an Agilent Technologies 7890A GC System, 5975C with
Triple-Axis Detector mass spectrometer with a built-in- Auto sampler formed with the usage of
HP-5 capillary column (30 m x 0.32 mm x 0.25 mm). GC/MS detection, electron ionization
system and ionization energy was used. Helium carrier gas at a flow rate of 1 mL min?, the

column temperature program was the same as described above 2.

RESULT AND DISCUSSION

From the ancient times medicinal plants are used for the treatmentof many diseases like as
diabetes. The herbs are widely used inthe treatment because they are considered as more safe
and moreeffective. By utilizing theethnobotanical and ethnopharmacological knowledge we
came to know about themedicinal plants which have potent antidiabetic activity. Thisreview
article described about the medicinal plants which arecommonly used for the treatment of
diabetes. The parts of theplant such as leaf and the specific extract such as Methanol
/Chloroform extractwhich are more effective are also described here. It is also seenthat several
researches are also carried out for the desire ofestablishing an effective treatment against

diabetes in India aswell as abroad also.

(Table 1) The determinations of contents with GC-MS of mixture solvent extract obtained from

Gerigeria alata.

No Name %
1 Thiocyanic acid,1,1,3trimethyl3phenylbutyl ester 3.57
Dehydrotrametenolic acid 3.80
2 1,3Dioxolan2one,4methyl5methylene 4(2methyl2phenylpropyl) 1.94
3 1Butoxylisobutoxybutane 1.99
4 1,8Cyclopentadecadiyne 1.66

Cyclopentane3'spirotricyclo[3.1.0.0(2,4)]hexane6'
5 3.12
spirocyclopentane

6 10,12Pentacosadiynoic acid 2.36
7 3,4-dihydroxybenzoic acid 2.36
8 2HPyran,2(7heptadecynyloxy)tetrahydro 2.36
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9 4,4'Dinitro3,3",5,5"tetraphenyl1,1":4',1"terphenyl 1.32
10 N,N'Bis(Carbobenzyloxy)lysinemethyl(ester) 3.71
11 1,7Bis(3,5bis(bromomethyl)phenyl)heptane 1.32
12 5Hexen2one,5methyl3methylene 2.49
13 Hexadecanoic acid,2[(trimethylsilyl)oxy]1,3propanediylester(CAS) 1.15
14 1{3[2(3Pyridinyl)Piperidinyl]1Propynyl}Cyclohexyl Acetate 1.15
15 4[5Methyl2(1methylethylidene)cyclohexyl]3cyclohexenlone 60.03
16 9,12,150ctadecatrienoic acid, methyl ester 60.03
17 2 Propanone, 1,1dibutoxy 1.99
18 4,5,6,7Tetrakis(pchlorophenoxy)1,2diiminoisoindoline 1.16
Milbemycin 1.16
19
B,5demethoxy5one6,28anhydro25ethyl4methyl13chlorooxime
20 | 3,4Diphenyl7styrylpyridazino[4',3".4,5]thieno[3,2b][1,8]naphthyridine 1.02
21 Benzyl3oxo5(1nitro2oxocycloheptyl)pentanoate 2.49
22 Spirostdene3,6dione 1.02

Anti-diabetic activity and GC-MS analysis (Table 1) of all extracts were performed as powder
extracts, the largest anti-diabetic activities components were obtained.The activity of powder

extract ofGerigeria alatamight be due to the chemical profiles as studied in GC-MS decatrienoic

acid,

acid3.80%and(Carbobenzyloxy)lysinemethyl(ester) 3.71% this compounds Decrease blood

methyl ester60.03%,Dehydrotrametenolic

glucose level.
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Figure (1) GC-MS of Gerigeria alata

ANTIDIABETIC ACTIVITY OF PLANTS

Some plantsparts are showed their pharmacological activities and these actions are obtained
from 1:1of methyl alcohol/ chloroform extracts of plant parts, these processes are continuing
and recognized some important compoundsprovide a new drug. Mainly these compounds are
obtained the plant naturesthat are involved to diabetes disorder?®. A large number of studies
have been carried out into the antidiabetic activity of terpenoids of plant origin.Phenolic
compounds are known to interact with proteins and inhibit enzymatic activity. ?* Alkaloids are
naturally occurring nitrogenous organic molecules with pharmacological effects on humans and
other animalsdue to their structural diversity and wide variety of biological activities®®.The
flavonoids are polyphenolic compounds show awidevariety of activities, including anti-
hyperglycemic activity!?®.Traditional antidiabetic plants might provide new oral hypoglycemic
lead com-pounds, which can counter the high cost and poor availability of the current
medicines/present day drugs for many rural populationsparticularly in developing countries.
However, detailed studies on the efficacy, mechanism of action and safety of phytoextracts are

needed for further translational investigations.
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Conclusion

Most research focused on the identification and characterization of active principle component
from crude extracts of medicinal plants. However, many hidden therapeutic molecules are
present in the crude plant drugs all of them should be brought into lime light. The occurrence of
arthritis is increasing now day by day due to present living conditions. In this review article, an
attempt has been made to aggregate the reported of anti-inflammatory and anti-diabetic plants
along with several medicinal properties in consideration to the health aspects. The results
illustrated that Gerigeria alatahas contain largest anti-diabetic activities components. For that
the researcher recommendation to continuous study forGerigeria alatato determine another
compound and to identify any side effect of Gerigeria alata use, and must be developing method

of medicalproducts form Gerigeria alata uses.
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