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INTRODUCTION 

 
Diabetes mellitus is the fastest growing metabolic disease in the world and it’s knowledge is multifactorial. As the heterogeneous nature of the disease increases so does the need for more challenging and appropriate therapies. Traditional medicinal plants have been used for centuries but only a few have been scientifically evaluated. Diabetes is now classified as Type I (Insulin dependent, islet cell damaged); Type II (Non-insulin dependent, associated with obesity and metabolic syndrome and insulin resistance; Type III (maturity onset diabetes in the young (MODY) and Type IV (Gestational diabetes). Thus, the young, the adult, the old, the pregnant and men and women are affected. Diabetes mellitus is a time bomb ticking to explode in countries who are unaware or complacent to respond appropriately. 
The World Health Organisation Committee on diabetes mellitus recommended that further research into medicinal plants with potential antidiabetic effects should be sought. Biological properties of pancreatic beta cells involved in synthesis, storage, release of insulin, the peptide hormone regulating carbohydrate, protein and lipid metabolism – may be affected directed by these herbal medicinal products which contain flavonoids, alkaloids and other compounds with possess hypoglycaemic, hypolipedemic, hypotensive, immunomodulatory and antioxidant effects especially when tested in animals induced to have diabetes with alloxan or streptozotocin. 
IMPORTANCE OF MEDICINAL PLANTS IN DRUG DISCOVERY
Despite the recent advances and interest in molecular modeling, combinatorial chemistry and other synthetic chemistry techniques by pharmaceutical companies and funding organizations, natural products and particularly medicinal plants, remain an important source of new drugs. 

Table 1: Drugs isolated from plant sources
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Table 1 lists drugs which is used for the treatment of various diseases and all are obtained from medicinal plants used in traditional medicine .
MEDICINAL PLANTS USED IN THE MANAGEMENT OF DIABETES ANTI DIABETIC HERBS
Certain herbs that lower blood glucose have their effectiveness subject to several factors. As each herb contain thousands of components, only a few may be therapeutically effective. Different parts of a herb have different ingredient profiles and different extraction method may yield different active ingredients. Herbal formulae containing multiple herbs may have synergistic effect.
Investigations of some medicinal plants used for the treatment of diabetes and its complications established their therapeutic value and that they could be effective in mild diabetes.
It is estimated that there are about 800 medicinal plant which have been identified and recognized to have antidiabetic activity .

Botanical Root of Metformin
The biguanide drug metformin came from the use of the herb Galega officinalis (Goat’s rue or French Lilac) which was found to be rich in guanidine, a substance with blood glucose-lowering activity that formed the chemical basis of metformin, introduced in 1957 as hypoglycemic drugs. Ancient Egypt and Middle ages used goat’s rue in treating diabetes. Phenformin and buformin also derived like metformin no longer sold because of toxicity. Metformin is also used to treat polycystic ovarian syndrome. 

Metformin works by targeting the enzymes AMPK (AMP activated protein kinase) which induces muscle to take up glucose from blood. LKB1 has been identified as upstream regulator of AMPK, and is a tumour suppressor inhibiting mammalian target of rapamycin (mTOR) signaling as well as protein synthesis.  It lowers circulating insulin levels in hyperinsulin inducing states of breast and colonic cancers.

Galega officinalis (Goat's rue or French Lilac)
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Vernonia amygdalina (Bitter Leaf) alone and in Combination with Metformin
Modus, Adegboye, Maisaratu and Mubi working in University of Maiduguri have confirmed in 2013 the efficacy of bitter leaf alone in reducing blood sugar in alloxan diabetic rats but also in combination with metformin. Combining metformin with plant aqueous extract of dried, pulverized Vernonia amygdalina as drug extract mixtures produce more hypoglycemic effect than using metformin or plant extract alone.  

SYNTHETIC DRUGS AND THEIR SIDE EFFECTS
	Agent

	Mechanism
	Site of action
	Advantages
	Side effects

	Sulphonylureas
	Stimulating insulin production
by inhibiting the K-ATP
channel
	Pancreatic beta cells
	Effective and inexpensive
	Hypoglycemia and weight gain.

	Metformin
	Decreases insulin resistance
	Liver
	Weight loss
Does not cause
hypoglycemia
	Nausea and diarrhea.
Hypoglycemia occurs when combined with
sulfonylurea or insulin.

	Thiazolidinediones
	Reduce insulin resistance by
activating PPAR-γ
	GI tract
	Low risk
	Increased liver enzymes, weight
gain,edema, mild anemia.

	α-glucosidase inhibitors
	Reduces intestinal glucose
absorption
	Fat, muscle
	Decreases postprandial
plasma triglyceride levels
	Diarrhea, abdominal pain, flatulence;
Serum levels of transaminases increases at doses.
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Medicinal Plants with Antidiabetic and their Reported Effect on Experimental Models 
	Botanical Name 
	Family 
	Antidiabetic and other beneficial effects 
	References 

	Achiliea santolina L. 
	Asteraceae                  
	Hypoglycemic, antioxidant 
	[7] 

	Artemisia patterns                         
	Asteraceae                  
	Hypoglycemic, increases peripheral glucose utilization 
	[8] 

	Areca catechu L. 
	Arecaceae               
	Hypoglycemic 
	[9] 

	Beta vulgaris L. 
	Chenopodiaceae 
	Increases glucose tolerance in OGTT 
	[10] 

	Boerhaavia diffusa L. 
	Nyctaginaceae 
	Decreases blood glucose level and increases plasma insulin levels, antioxidant 
	[11] 

	Bombax ceiba L. 
	Malvaceae  
	Hypoglycemic 
	[12] 

	Butea manosperma (Lam) 
	Caesalpinaceae           
	Anti-hyperglycemic 
	[13] 

	Carum carvi L. 
	Apiaceae 
	Potent anti-hyperglycemic  
	[14] 

	Capparis spinosa L. 
	Capparidaceae 
	
	

	Cogniauxia podoleana Baillon Bail Ion 
	Cucurbitaceae 
	Hypoglycemic and anti-hyperglycemic                                                                                      
	[15] 

	Commelina communis L. 
	Conimelinaceae 
	Anti-hyperglycemic, management of non-insulin-dependent diabetes.                                     
	[16] 

	Croton cajucara Benth 
	Euphorbiaceae 
	Anti-hyperglycemic                                                                                                                    
	[17, 18] 

	Curcuma longa L.  
	Zingiberaceae  
	Hypoglycemic, plays a role in PPAR-gamma activation                                                            
	[19] 

	Cynodon dactylon Pers                 
	Poaceae    
	Anti-hyperglycemic                                                                                                      
	[20] 

	Enicostemma littorale Blume        
	Gentianaceae 
	Decreases plasma glucose level, glycosylated haemoglobin and glucose-6-phosphatase activity in liver 
	[21] 

	Eriobotrya japonica Lindl.           
	Rosaceae  
	Hypoglycemic 
	[22] 

	Gentiana olivieri L. 
	Gentianaceae 
	Hypoglycemic, anti-hyperlipidemic                                                                                           
	[23] 

	Ginkgo biloba L.                           
	Ginkgoaceae 
	Hypoglycemic, increases pancreatic beta-cell in NIDDM                                                          
	[24, 25] 

	Globularia alypum L.                    
	Globulariace   
	Hypoglycemic, increases plasma insulin levels                                                                       
	[26] 

	Glycyrrhiza uralensis Fish.    
	Papilionaceae 
	PPAR-gamma ligand-binding activity, decreases the blood glucose levels                               
	[27] 

	Gymnema nwntanum Hook 
	Asclepiadaceae 
	Anti-peroxidative, antioxidant, may prevent the cholinergic neural and retinal complications of hyperglycemia in diabetes 
	[28] 

	Gymnema sylvestre R. Br 
	Asclepiadaceae 
	Hypoglycemic. Hypolipidemic                                                                                                   
	[29] 

	Hintonia standleyana                    
	Rubiaceae 
	Anti-hyperglycemic                                                                                                                    
	[30] 

	Ibervillea sonorae S. 
	Cucurbitaceae 
	Acute and chronic hypoglycemic                                                                                               
	[31] 

	Ipomoea aquatic Forsk.                
	Convolvulaceae 
	Decreases serum glucose concentration by 29.4% in Type II diabetic patients. hypoglycemic 
	[32] 

	Kalopanax pictus Thumb. 
	Araliaceae 
	Anti-diabetic activity, hypocholesterolmic and hypolipidemic                                                  
	[33] 

	Lagerstroemia speciosa L. 
	Lythraceae 
	Insulin-like actions, glucose uptake, anti-adipogenesis                                                              
	[34, 35] 

	Medicago saliva L.                        
	Fabaceae 
	Anti-hyperglycemic, insulin-releasing and insulin-like activity                                                 
	[36] 

	Morus alba L.    
	Moraceae  
	Protects pancreatic beta cells from degeneration anddiminishes lipid peroxidation                  
	[37] 

	Morus indica. L. 
	Moraceae 
	Hypoglycemic 
	[38, 39] 

	Morus inignis L. 
	Moraceae 
	Hypoglycemic  
	[40] 

	Murraya koenigii L. 
	Rutaceae 
	Hypoglycemic, increases glycogenesis,decreases gluconeogenesis and glycogenolysis           
	[41] 

	Nelumbo nucifera L. 
	Neluntbonaceae  
	Improves glucose tolerance and potentiates the action of exogenouslyinjected insulin             
	[42] 

	Nigella saliva Gaertn. 
	Ranunculaceae 
	Decreases oxidative stress and preserves pancreatic beta-cell integrity. 
	[43] 

	Ocimum gratissinuim L. Var. 
	Lamiaceae 
	Hypoglycemic  
	[44] 

	Pandanus odorus Ridl. 
	Pandanaceae 
	Hypoglycemic, increases serum insulin levels and liver glycogen                                             
	[45] 

	Parmentieru edulis A.DC             
	Bignoniaceae 
	Hypoglycemic 
	[46] 

	Phyllanthus sellowianus Mull.Arg. 
	Euphorbiaceae 
	Hypoglycemic 
	[47] 

	Psacalium decompositum (Gray) H. 
	Asteraceae 
	Hypoglycemic 
	[48] 

	Psacalium peltatum (Kunth) 
	Asteraceae 
	Anti-hyperglycemic 
	[49] 

	Punica granatum L. 
	Punicaceae 
	Improves postprandial hyperglycemia in type 2 diabetes and obesity by inhibiting intestinal alpha-glucosidase activity 
	[50] 

	Solaria oblonga 
	Celastraceae 
	Hypoglycemic and possess anti-oxidant activity 
	[51] 

	Sambucus nigra L. 
	Adoxaceae 
	Insulin-releasing and insulin-like activity 
	[52] 

	Sanguis draxonis                           
	Apocynaceae 
	Increase insulin sensitivity and improve the development of insulin resistance in rats 
	[53] 

	Sclerocarya birea (A.Rich) 
	Anacardiaceae 
	Hypoglycemic 
	[54] 

	Scoparia dulcis L. 
	Scrophariaceae 
	Hypoglycemic, antihyperlipidemic, antidiabetic 
	[55, 56] 

	Swertia chirayita (Roxb) 
	Gentianaceae 
	Stimulates insulin release from islets 
	[57] 

	Syzygium alternifolium (Wt) Walp. 
	Myrtaceae 
	Hypoglycemic, antihyperglycemic and antihyperlipidemic 
	[58, 59] 

	Terminalia bellirica (Gaertn) 
	Combretaceae 
	Stimulates insulin secretion. Enhances insulin action andinhibits both protein glycation and starch digestion 
	[60] 

	Terminalia chebula Retz 
	Combretaceae 
	Dose-dependent glucose lowering effect, antidiabetic and renoprotective,decreases hepatic and skeletal muscle glycogen content, increases insulin release from the pancreatic islets 
	[61 – 63] 

	Teucriumpolium 
	Lamiaceae 
	Increases insulin release, antioxidant and hypoglycemic 
	[64] 

	Tinospora cordifolia Miers.. 
	Menispermaceae 
	Hypoglycemic 
	[65] 

	Tinospora crispa (L) Hook 
	Menispermaceae 
	Anti-hyperglycemic, stimulates insulin release from islets                                                        
	[66] 

	Urtica dioica L. 
	Urticaceae 
	Anti-hyperglycemic 
	[67] 

	Urtica pilulifera L. 
	Urticaceae 
	Hypoglycemic 
	[68] 

	Vinca rosea L. 
	Apocynaceae 
	Anti-hyperglycemic 
	[69] 

	Withania soimifera (L) Dunal 
	Solanaceae 
	Hypoglycemic, antioxidant, diuretic and hypocholesterolemic 
	[70, 71] 

	Withania coagulans Dunal 
	Solanaceae 
	Anti-hyperglycemic, anti-hyperlipidemic and hypoglycemic 
	[72, 73] 

	Zizyphus sativa Gaertn 
	Rhamnaceae 
	Hypoglycemic 
	[74] 

	Zizyphus spina-christi L. 
	Rhamnaceae 
	Insulinotropic, hypoglycemic anddepressant effect on the central nervous system 
	[75] 

	Zygophyllum gaetulum Emb 
	Zygophyllaceae 
	Hypoglycemic, increases plasma insulin levels 
	[76] 



Antidiabetic medicinal plants exert their action by different mechanisms that form the basis of both Western approaches and the traditional medicine approaches to lower blood glucose as follows:
a) Stimulate pancreatic islet -cell release of insulin;
b) Inhibit hormones that increase blood glucose;
c) Increase the number, affinity, or sensitivity of the insulin receptor to insulin;
d) Decrease the release of glycogen;
e) Enhance the use of glucose in the tissues and organs;
f) Clear away free radicals, resist lipid peroxidation, and correct the lipid and    protein metabolic disorder; and
g) Improve microcirculation in the body
These plants usualy have various ffects on the cardiovascular system and kidney function as listed in Table 2.
Table 2: Medicinal plants which affected the cardiovascular and kidney       function in diabetes mellitus
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Current State of Research in Antidiabetic Medicinal Plants in Nigeria
Researcher in Nigeria have collected a lot of data about the medicinal plants used in the management of diabetes ,a good number of these plants have been subjected to phytochemical and pharmacological studies, and some have been screened for antidiabetic activity .
Research summarized below lists several traditional medicinal plants which have their hypoglycemic activity established using Alloxan or Streptozotocin induced diabetic rats, in different regions of Nigeria.

Eastern part of Nigeria
1- Vernonia amygdalina 

2- Momordica charantia

3- Irvingia gabonensis
4- Pricralima nitida

5- Vitex doniana


Northern part of Nigeria
1-Sclerocarya birrea  
2-Allium sativum        
3-Newbouldia laevis 
4- Mitragyna inermis

5- Khaya senegalensisis

Western part of Nigeria

1- Morinda lucida

2- Ocimum gratissimum

3- Bidens pilosa

4- Citrus aurantiifolia
5- Carica papaya

The above plants are good candidates of plants for further detailed studies for new antidiabetic drugs.
Research Works in Nigeria
1. As early as 1982, Sofowora had compiled for Nigeria the plants in use in traditional medicine. Sofowora A 1993. Medicinal plants and traditional medicine 2nd Edition spectrum books Ltd Ibadan Nigeria ISBN-13. 
2. Durugbo EV, Oyetoram BO, Oyejide NE .J. of Biol Science 12, 34-42, 2012. Vegetation inventory of Redemption camp. Ogun State Nigeria; Evaluation of medicinal Plant Resources and Strategies for conservation. 427 plants species were identified belonging to 113 families of medicinal plants. UN declaration of 2010 as year of biodiversity emphasizes the read for listings of medicinal plants.

3. Nigeria Natural Medicine Development Agency has been established and in 2008 Okujagu and others undertook a survey of medicinal plants in Southeast, Northeast, North Central and Southwestern parts of Nigeria.

Okujagu TF, SO Etatuvie, I Eze, Jimoh B, C Nwokereke C Mbaoji, Z Mohammed 2008. Medicinal plants of Nigeria (South west, zone 1 vol. 1). Nigeria Natural Medicine Development Agency, Federal Ministry of Science and Technology Lagos page; 204.

4. Odugbemi has undertaken a comprehensive study of medicinal plants in Nigeria highlighting their names, botanical families, distribution, uses, parts used mode of preparation. He listed 831 medicinal plants.

· Odugbemi T. (2006) Outlines and pictures of medicinal plants from Nigeria 1st Edition, University of Lagos Press, Nigeria, ISSN: 978-38235-9-0, Page, 283.

· Odugbemi T, (2008) A Textbook of medicinal plants from Nigeria University of Lagos, Nigeria PP.628.

5. From Niger Delta, Ubom in 2010, documented ethnobotanical and biodiversity conservation of plant resources in the Niger Delta, Nigeria and listed about 349 species.

· Ubom RM 2010, Ethnobotany and biodiversity conservation in the Niger Delta, Nigeria Int. J. Botany 6.
Nigeria Researches in Herbal Medicines 
i. Ojewale A. et al. Mintage J. Pharm Med Sci Vol. 2 (3) 2013; 1-4
Crossopteryx Febrifuga (Rubaiceae family) in Savannah region of West and Tropical Africa. Ethanol root extracts in alloxan-induced diabetic rats possess hypoglycaemic and hypolipidemic properties.
ii. Ojokuku SA et al (2011) Int. J. Tropical Med 6(2) 35-38. Croton penduliflorus (Enphoribaicea-Yoruba-Aworoso, Igbo-Ogwuaki or Aki Ozari)found in southern part of Nigeria.
Effect of ethanol extract of seed on pregnant rabbits-LDL, Total cholesterol, Triglycerides were reduced while HDL cholesterol was increased. Glucose concentration did not change significantly.
iii. Danmalam UH et al (2009) Nig Journ Pharm Sc 8(2) 87-92
Hyptis suaveolevs Poit (Lamiceac family) called curry leaf ethanolic extract possessed antidiabetic activity in alloxan-induced diabetic rats. Found in northern Nigeria as Daddoya-ta-daji in Hausa; Efiri in Yoruba and Tammotswangi-eba in Nupe.
iv. Omokhua A, Onoagbe I. 2012 Biokemistri 24 (2) 82-89
Irvingia gabonensis 

These possess long term hypoglycemic  

Urena lobata

-
effect and anti-obesity effects

Canca papaya    


on normal rabbits      

In this study aqueous extract of I.gabanensis bark, U. lobata root, C. papaya  leaves had significant effect in decreasing oxidative status as measured by superoxide dismutase (SOD), catalase (CAT) and concentration of malondialdehyde (MDA) in normal rabbits on 24 weeks observation.

v. Ojewale A.O et al 2013 World J. Pharmacy and Pharm Sci 2(3) 855-866.

Ethanol root extract of Pseudocecrela kotschyi (family Meliaceae) widespread in Savannah in West and Tropical Africa and Central Nigeria. Emigbegi-(Yoruba), Tuna (Hausa) in alloxan-induced diabetic rats (because of presence of saponins, tannins, alkaloids, flavanoids, terpenoids, liminoids carbohydrates) P. Kotschyi exhibited significant.

a) Antihyperglycemic activity

b) Ameliorates disturbed haematological parameters like RBC and PCV

c) Immonomodulatory effect in enhancing neutrophil deficiency and defense against infections.

d) Significantly reduced serum urea and creatinin levels. 

vi. Odewole S, Caxtor-Martins E.A 2006 African J. Biomedical Res. 9, 173-187.

Anona Muricata Linn (Annonacea) commonly called “Soursop” “Abo” in Yoruba. Found in South and North America but in tropical and subtropical parts of world including Western part of Nigeria.

Phytochemicals (Annonaceous acetogenins) in leaves, seeds and stems are cytotoxic against cancer cells. Streptozotoxin (from Streptomyces achromogenes) was used to induce diabetes in Wistar rats and mice.

Anona muricata reduced blood glucose concentration by reducing oxidative stress induced by streptozotocin as it exhibited antioxidant activity.
vii. Udoh FV et al 2003) J. Natural Sci. Researches 3(5), 37-40

Gongronema latifolium (Asdepiadecea) is native to southern Nigeria (Utasi by South-south and South-east Nigeria). Leaves here a bitter taste. Phytochemistry reveals predominant amounts of sapanins and polyphenols flavanoids. This research was undertaken in normal albino rats. Water and ethanolic extracts were Soxhlet extracted and screened for their biological effects and blood glucose levels in normoglycemic rates. Gongronema latifolium might stimulated glucose transport system (GLUT 1-cell membranes; GLUT 2-liver low activity, high capacity; GLUT 3 brain GLUT 4 heart and muscle) like insulin.
viii. Ojewole JA, Adewunmi Co-2003 Methods Find Exp Clin Pharmacol 25(6) 453

Methanolic extracts of mature, green fruits of Musa paradisiaca (MEMP) were tested in streptozotocin (STZ) treated hyperglycemic mice using chlorpropamide as reference antidiabetic agent. MEMP possesses significant hypoglycemic activity.  
ix. Olowu AO, Adeneye AA Adeyemi O.D (2011) J.Natural Pharmaceuticals 2(2); 56-61

Ipomoea batatas (white skin sweet potato)

Hypoglycaemic effect of Ipomoea batatas aqueous leaf and stem extracts in normal and streptozotocin induced hypeglycaemic rats.  Phytochemical extraction showed presence of alkaloids, flavanoids, tannins, saponin, anthraquinones and reducing sugars in the extract.
x. Effiong AE, Ebong P, Eseyin OA 2013 Int. J. Biochem. Biotechnology ISSN: 2167-0404 2(6) 457-460

Ethanalic extracts of Nuclea latifolium (Rubiaceae family) called pin cushion tree, (Mbong Ibong-Ibibio; Tafashiya,Hausa, ubuluino (Igbo), skilled maritime (French).

Ameh in 2009 had reported hypoglycemic effort. This study used ethanol extracts in normoghycaemic and alloxan-induced diabetic rats. All fractions and extracts (ethanol, n-hexane, ethyl acelate, butanol, methanol fractions) had significant hypoglycemic effect but the highest was noted in rats treated with n-hexane fraction and butanol fraction. These glucose reductions were better than glibenclamide induced reduction.
xi. Osadolar HB, Ariyo IT, Emokpae M, Anukam KC. (2011) Research J. of Medicinal plants. 5;, 90-94, Hypoglycaemic effect of unripe pawpaw on streptozotocin induced diabetic albino rats. Unripe pulp of Carica papaya. Had hypoglycemic effects and weight reduction in male albino rats. The biologically active components include chymopapain and papain used in treatment of arthritis.  
xii. Tanko Y. et al (2008) International J. Appl. Research in Nat Products 1(2), 32-36

Adansonnia digitata L. (Bombocaceac), known as baobab tree is found in several African regions and called “small pharmacy or chemist tree” because of its foodstuffs and medicinal uses.

Wister rats were made diabetic with streptozotocin. 

Phytochemical analysis showed presence of tannins, carbohydrate, terpenes, saponins, flaronoids and alkaloids in the stem back extracted with methanol. Effect of flavonoids, quercetin and ferulic acid on pancreatic beta cells leading to proliferation and secretion of more insulin may have been the effect that led to hypoglycemic activity. 

Ipomoea batalas L. (family Convolvulaceae) is a tuberous perennial dicot called sweet potato “Odunkun- Yoruba; dankali-Hausa, ekomako or jioyibo Igbo).

Lutein in its leaf is used in preventing age related macular degeneration. Its byproducts prevent atherosclerosis, mutagenesis and carcinogenesis. The plant juice and leaf tops are used to control hyperglycemia in diabetic obese Zucker rats. White skinned sweet potato improves abnormality of glucose and lipid metabolism by reducing insulin resistance.

Normoglycemic and streptozotocin diabetic rats were used and hypoglycaemic effects were significantly documented.

Challenges in Research and Drug Discovery from Plants
Drug research and discovery from plants involves a multidisciplinary approach combining botanical, ethnobotanical, phytochemical,  pharmacological and biochemical techniques. 
The process of drug discovery in USA has been estimated to take at least 10 years and cost more than 500 million dollars.

The approach of encouraging the use of herbal drugs is associated with several problems. Crude plants are mostly formulated as tablet, capsule and to some extent as oral liquid preparations. These dosage forms are not successful due to problems encountered in absorption, therapeutic efficacy and poor stability.
Crude extracts are difficult to formulate in solid dosage forms due to their hygroscopic nature, poor solubility and stickiness.
TRANSLATIONAL SCIENCE AND MEDICINE 

The pursuit and conversion of scientific discovery into health improvement within biomedical and public health, calls for a concerted action involving governments policy makers, health workers industry and pharmaceutical drug manufacturers in Nigeria. The Obasanjo foundation has identified this important aspect of Nigeria’s development and is creating partnerships and investing resources to ensure that herbal medicinal plants come to the attention of all and are developed to the point of use as drugs just as Galega officinalis (Goat’s rue or French lilac) became the source of biguanides being used as key drug in diabetes today and for polycystic ovarian syndrome and for anticancer prevention in modern medicine. This is a hugely unexplored area which recognition and focus must be turned to in Nigeria. The Nigeria Natural Medicine Development Agency with Nigeria Pharmaceutical Industries partnering with Diabetes Association of Nigeria surely has a huge task ahead.   
CONCLUSION 

Several plant species have been proven to possess hypoglycemic and antihyperglycemic properties. Most of the studies used laboratory animals with very limited studies on human subjects. Therefore, a need exists for large population human clinical evaluations before diabetic patients can solely rely on plant-based therapies for controlling Type II diabetes. Some of these plant derived medicines, however, offer potential for cost-effective management of diabetes through dietary interventions, nutrient supplementation, and combination therapies with synthetic drugs in the short term, and as the sole medication from natural source over the long term. There is a need for research in the following areas;

a) Identification of phytochemical compounds directly associated with hypoglycemia and antihyperglycemia.
b) Conducting extensive, large-population clinical studies for selected species.
c) It is necessary to investigate combination dosages of natural plant product and synthetic drugs to determine the optimal combination for cost-effective therapies as well as to determine the long-term side effects of natural herbal product formulations individually and in combination with synthetic drugs.

d) The mechanisms behind hypoglycemic and antihyperglycemic activity for most of medicinal plant species should be determined.
e) The effect of environmental soils and climate as well as organic and inorganic fertilizers and chemicals on the plant products should be investigated by the Ministries of Agriculture, Science and Technology, Health and Universities.

f) The development of farms with proven antidiabetic plant species should be prioritized.

g) NAFDAC should guide the potential use in food products fortified with extracts of plant species with clinically proven hypoglycemic or antihypoglycemic properties to be incorporated into diabetic diets.
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