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Abstract 

Impaired wound healing process is recognized as one of the major problems resulting severe complications of diabetes 

mellitus (DM). The work was designed to study the hyperglycemic activity and influence on some blood cells of leaf 

extracts of Azadirachta indica and Mangifera indica in diabetic rats. Adult healthy rats of both sexes about eleven weeks 

old were randomly assigned into six groups following acclamation to laboratory and handling conditions. Diabetes was 

induced with a single dose of alloxan (100mg/kg bw) and serum glucose was taken 72h after induction to confirm 

diabetes. Treatment regime of hyperglycemia and influence on platelet, wbc total and wbc differencial parameters started 

on the 4th and 9th day of the experiment respectively. The result obtained from the phytochemical analysis showed that 

the aqueous extracts of Azadirachta indica and mangifera indica gave positive reactions for alkaloids, tannins, 

flavonoids, saponins and phytosterols. The extracts decrease blood glucose in a dose dependent fashion.The results 

showed that wbc (total) and platelet count in the alloxan monohydrate intoxicated animals were significantly (p<0.05) 

increased in comparison to the normal animals. The treatment with vitamin C (reference drug) showed significant 

(p<0.05) decrease and increase in wbc (total) and platelet count respectively. In leaf extract of Azadirachta indica 

treatment, wbc (total) and platelet count decrease and increased respectively. Mangifera indica extract had more or less 

the same treatment response with vitamin C in decreasing and increasing wbc total and platelet count, thus, alleviating 

inflammation and oxidative damage. 

 

1. Introduction 
Diabetes mellitus (DM) is a complex disorder resulting from either insulin insufficiency or insulin resistance. It 

is characterized by disturbances of carbohydrate, protein and lipid metabolism [1]. Type 1 diabetes mellitus (Insulin 

dependent) is due to insulin deficiency because of lack of functional beta cells of the pancreatic gland. Patients 

suffering from type 1 DM are therefore totally dependent on exogenous source of insulin [2]. Type 2 diabetes 

(Insulin independent) develops as a result of insulin resistance. Patients of type 2 DM are unable to respond to 

insulin and can be treated with dietary changes, medication and exercise [2]. 

DM is a leading cause of death in the world [3]. In uncontrolled hyperglycemia conditions, varieties of 

metabolic complications are observed. Lipid abnormalities are common among other metabolic complications and 

may stand as the root cause of diabetes metabolic disorder. This diabetic metabolic disorder is apparent as 

lipoprotein lipase and cholesterylester hydrolase are very sensitive to insulin changes [1]. Therefore in insulin 

resistance and/or insulin deficiency extremely elevated triglyceride levels may result due to deactivated lipoprotein 

lipase. Similarly, increase levels of non-esterified fatty acids (NEFA) are released from the adipocytes due to 

activated of cholestrylase hydrolyase. This intervention will result in lowered levels of triglyceride clearance 

cultivating dyslipidemia.  

Previous studies have shown that alloxan intoxication in albino rats produces significant dyslipidemia [1, 4]. 

Diabetes dislipidemia has been implicated in the progression of micro and macro vascular diseases leading to 

artherosclerosis and propagation of excessive inflammatory cascade, ultimately affecting angiogenesis [5-7]. 

Leucocytes recruitment to sites of inflammation is crucial for initiating immune mediated traffick [8]. This initiation 

cultivates adhesive tethering in the activated vascular wall [9]. Hence, insufficient angiogenesis plays a significant 

role in the pathogenesis of diabetic wound healing process [10].  

Result of a number of studies have also shown that high glucose environment leads to formation of sugar 

derived substances called advanced glycation-end products (AGEs) that inhibit wound healing process [8, 11]. This 
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eventually leads to generation of free radicals resulting in imbalance in the free radicals and antioxidants which 

induces oxidation stress and tissue damage followed by deficit in wound healing process [9].  

Impaired wound healing process is recognized as one of the major problems resulting from severe complications 

of DM [12]. Wound may be defined as a loss or breaking of cellular and anatomic continuity of living tissue [13]. 

Whether or not the blood will coagulate after injury depend on the degree of balance between procoagulants and 

anticoagulants. Normally the anticoagulants predominate and the blood does not coagulate but when a vessel is 

reptured or is traumatized, procoagulants predominate in the area of damage and then a clot does develop [13]. 

Platelets are necessary for clot retraction to occur. Therefore failure of clot retraction is an indication that the number 

of platelet in the circulatory blood is low [14]. The healing process occurs in four stages including haemostasis 

(Platelet activation and blood clothing), inflammation (WBCs recruitment and phagocytosis), proliferation (Cell 

growth and tissue formation) and maturation (wound contraction and closure) [15]. It is well documented that the 

haemostasis and inflammation phases are altered or impaired in diabetic [16, 17]. This suggests that these processes 

may well take longer than healing would take in patients without diabetes.  

Various traditional herbal-based supplements have been reported to exhibit curative value for various disorders 

[18]. For many years plants have been used as the remedy for various skin and dermatological disorders [19]. 

Considering the decreases quality of life and numerous comorbidities that are associated with diabetes, it is 

imperative that holistic and multi-factorial approach to treating diabetes and its complication be examined. Presently 

there is increasing evidence that many natural food supplements have the potential to become valuable 

complementary therapy in the treatment of DM and its complications.  

Thus Azadirachta Indica (Neem) and Mangifera indica (Mango) are among the herbal remedies used for 

diabetes, rheumatic pain and fatigue in Nigeria. 

Neem (Azudirachta indica) also known as Indian lilac is a tree in the mahogany family melilaceae while Mango 

(Mangifera indica) is a tree in the family anacardiaceae [20]. 

Thus this research is required to examine the antidiabetic activity of these herb extracts and their influence on 

some blood cells in alloxan-induced DM albino rats. 

 

2. Materials and Methods 
2.1. Materials and Drugs  

Insulin (Novolog USA) and vitamin C (Emzor Nigeria) were used as test drugs. Alloxan monohydrates (St 

Louis MD USA) was used as induction drug. Accuchek active glucometer (Roche diagnostic) was used in glucose 

assay. All other reagents used in this study were of high analysis grade.  

 

2.2. Plants Sample Collection  
Fresh leaves of Azadirachta indica (Neem) and Mangifera indica (mango) were collected from tress located 

within the premises of Abia State Polytechnic Campus Aba Nigeria. 

  

2.3. Preparation of Plants Aqueous Extracts  
The healthy leaves of Azadirachta indica and Mangifera indica collected were properly washed under running 

water and air dried at room temperature for several days. The dried leaves were then pulverized using an electric 

slender and stored in an air tight container separately and kept in a cool-dry place for further analysis. A portion of 

each of the powered leaves (50g) was weighed and dissolved in 400ml of hot distilled water (40
0
c-60

0
c) and allowed 

to cool for 60 minutes and then filtered before being used in administration. These aqueous extracts were prepared 

daily to avoid turbidity and bacteria actions due to poor storage systems.  

 

2.4. Preliminary Phytochemical Screening  
Preliminary phytochemical screenings of Azadirachta indica and Mangifera indica were carried out to detect the 

presence of flavonoid, tannin, saponin and alkaloids and phytosterols using standard procedures as described by 

Ukpabi, et al. [21].  

 

2.5. Experimental Protocol  

2.5.1. Procurement of Animals  
Adult healthy Albino rats (Wistar strain) of both sexes of about eleven weeks old with an average body weight 

of 120-200g were procured from Biochemistry Department University of Nigerian Nsukka. The animals were 

allowed to acclamatize for one week in the Department of Biochemistry of the Abia State Polytechnic, Aba Abia 

State. They were kept in different cages with high hygiene and of standard housing conditions of temperature (22 to 

28
0
C) and 12hours light/12 hour dark regime. They were fed with standard rat feed and water libitum throughout the 

duration of the study. 

  

2.5.2. Induction of Diabetes Mellitus  
The protocol for induction of diabetes has been observed and used with little modifications. The animals of all 

groups except normal control were weighed and fasted overnight before administration of alloxan. Diabetes was 

induced by single dose of alloxan (100mg/kg body weight) injected intrapertorially. The fasting blood sugar was 

measured on the 3
rd

 day after alloxan injection by glucometer to ensure alloxan induction. Rats with blood glucose 

level >250mg/dl were considered as diabetic and induced in the study. 
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2.5.3. Experimental Design  
Total of 48 rats were used and randomly divided into 6 groups each group containing six rats (table 1)  

 
Table-1. Grouping of animals 

Groups  Name  Treatment (n=6) 

Group A  Normal control (NC) Normal rats without intoxication giving food and water  

Group B Diabetic control (DC)  Diabetic rats giving food and water  

Group C  Diabetic standard 1   Diabetic rats treated with insulin (40mg/kg) 

Group D  Diabetic standard 2  Diabetic rats treated with vitamin C (10mg/kg)  

Group E Diabetic test 1  Diabetic rats treated with 200mg/kg extract of the herb 

(low dose) 

Group F  Diabetic test 2  Diabetic rats treated with 400mg/kg extract of the herb 

(high dose)  

 

2.5.4. Treatment 
Diabetes was induced three days period to the treatment. The treatment regime of hyperglycemia started on the 

4
th

 day and was given insulin (40mg/kg) and the respective herbs (200 and 400mg/kg). Blood glucose estimation 

were done on the 6
th

, 9
th

 and 12
th

 day of the study.  

Blood cells evaluation started on the 8
th

 day and was given vitamin C (10mg/kg) and the respective herbs (200 

and 400mg/kg). WBC (total and differential) and platelet count were estimated on the 11
th

 and 17
th

 day of the study.  

 

2.5.5. Biochemical and Hematological Parameters  
At the end of the experiment, the rats were fasted overnight and samples of blood were obtained through cardiac 

puncture. Blood was collected into hepannized tubes. Serum was separated by centrifugation and used for estimation 

of glucose level according to Ukpabi, et al. [22]. Platelet, WBC total and differential were estimated according to 

procedures of Cheesbrough [23]. 

 

2.5.6. Statistical Analysis  
Results from the analysis were expressed as Mean +SD and p<0.05 being considered as statistically significant. 

 

3. Result 
3.1. Phytochmical Screening of the Two Leaves Extracts 

The result obtained from phytochemical screening showed that the aqueous extracts of Azadirachta indica and 

Mangifera indica gave positive reactions for alkaloids, tannins, flavonoids, saponins and physterols. 

 
Table-2. Phytochemical Screening of the Two Leaves Extracts 

 Phyto-

constituents  

Test  Results  

Azadirachta indica  Mangifera indica  

1. Alkaloids  a) Mayers test 

b) Murexide test   

Present  

Present  

Present  

Present  

2. Tannins  a) 5% FeCl3 

b)Dilute HN03 

Present  

Present  

Present  

Present  

3. Flavonoids  a)Lead acetate  

b)Sodium hydroxide  

Present  

Present  

Present  

Present  

4. Saponins  a)Frothing  

b)Emulsion test  

Present  

Present   

Present  

Present  

5. Phyosterols  a)Solkowski test  

b)Libermann  Burchards test  

Present  

Present  

Present  

Present  

 

3.2. Effects of Aqueous Leaves Extracts of Azadirachta Indica and Mangifera Indica on 

Blood Glucose Concentration of Alloxan Induced Albino Rats 
The result showed that leaves extracts of Azadirachta indica and Mangifera indica decreased the induced blood 

glucose levels in a dose dependent fashion. Mangifera indica leaf extract showed more hypoglycemic effect than 

Azadirachta indica. 
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Table-3. Effects of aqueous leaves extracts of Azadirachta indica and Mangifera indica on blood glucose concentration of alloxan induced albino 
rats 

Result are expressed as mean  SD 
 

3.3. The Effect of Alloxan Monohydrate Induction on Platelets Count, White Blood Cell, 

Total and Differential of the Albino Rat 
The result showed that platelet count, wbc total and differential in the alloxan monohydrate intoxicated animals 

were significantly (p<0.05) increased in comparison to the normal animals. 

 
Table-4. The effect of alloxan monohydrate induction on platelets count, white blood cell, total and differential of the albino rats 

 Result are expressed as mean  SD 

 

3.4. The Effect of Vitamin C and Aqueous Leaves Extracts on Platelet Count, White Blood 

Cell, Total and Differential of Diabetic Albino Rats 
 Treatment with vitamin C (reference drug) and Mangifera indica showed significant (p<0.05) decrease and 

increase in white blood cells (total) and platelet count respectively during the period of treatment. In leaf extracts of 

Azadirachta indica treatment, white blood cells (total) and platelet count showed significant increase. 

   
 Table-5. The effect of vitamin C and aqueous leaves extracts of the two herbs on platelet count, white blood cell, total and differential of diabetic 

albino rats 

 w.b.c total (cells/l) w.b.c differential Platelet(cells/ml) 

 11
th

 day 17
th

 day 11
th

 day 17
th

 day 11
th

 day 17
th

 day 

N L N L 

Vitamin C 6.810 3.21 4375      13% 87% 5% 95% 277.5 1.21 342.5 2.00 

E1 19975      25070      4% 96% 6% 94% 325 20.6 336      

E2 18375      21125 7.94 12% 88% 8% 92% 430 4.38 550 4.92 

F1 9800 20.05 3850 20.00 8% 92% 12% 88% 285 3.20 315 2.50 

F2 10600 20.00 5650 15.50 9% 91% 8% 92% 292 2.00 321 2.40 
Result are expressed as mean  SD 

 

4. Discussion 
Diabetes mellitus is a metabolic disorder characterised by hyperglycemia which predisposes sufferers to chronic 

complications affecting several organs of the body, including the eye, blood vessels, kidney and the nerves [24]. It 

can also have significant impact on wound healing process Blakytny and Jude [25]. Identifying and taking action on 

risk factors recognized in diabetic patients may reduce the number of wounds that develop in diabetic patients and 

also reduce the time it takes for these wounds to heal. Vascular and micro circulatory changes among others may 

play part in both the causation and impaired healing of wounds in the patients with diabetes [8]. Understanding the 

alteration in blood cells in the diabetic albino rats is of great importance to help identify practical solutions which 

may reduce the incidence and wound healing process. The influence of leaves extracts of Azadirachta indica and 

mangifera indica on blood glucose level and some blood cells in alloxan induced diabetic rats was investigated.    

Plant products have been universally accepted as potential wound healing agents for years due to their profound 

availability of bioactive compounds with minimal toxi city, and their usage at crude preparation [26].  

The two herbs, Azadirachta indica and Mangifera indica on phytochemical screening showed the presence of 

flavonoids, tannins, saponins, alkaloids and phytosterols as shown in table 2. Previous experimental investigations 

have shown that these various secondary metabolites  promote wound healing through different mechanisms Ali and 

Ibiam [27]. These secondary metabolites observed in this study have been shown to posses  anti-oxidants, anti-

microbial and free radical scavenging activities [28]. Other studies also revealed their abilities to reduce lipid 

peroxidation, show anti-inflammatory and adaptogenic activities [14]. Plants especially these Azadirachta indica and 

Mangifera indica provide good environment for tissue healing via the presence of these bioactive metabolites. These 

bioactive metabolites generally promote wound healing by reducing lipid per-oxidation, thereby improving vascular 

and preventing or slowing down the process of cell necrosis [29]. Thus increased levels of these bioactive 

Group 

  

Initial glucose 

Conc. (mg/dl)         

Glucose conc. 

after   6days   of 

treatment(mg/dl) 

Glucose conc. 

after   9days   of 

 treatment(mg/d) 

Glucose conc. 

after  12days   of 

treatment(mg/dl) 

A 108.25 +3.27 102.40+3.20 106.48+1.98 110.51+2.90 

B    313.75 +1.92 291.58+4.32 302.23+2.59 298.85+3.42 

C 313.75+1.31 196.58+1.92 118.25+1.33 99.25+1.91 

E1 LD 302.75+4.38 272.75+5.12 198.75+1.92 127.25+2.59 

E2 HD 302.75+4.38 216.50+2.06 170.00+2.24 109+4.97 

F1 LD 306.25+6.50 217.75+2.49 147.00+4.06 101.75+4.92 

F2 HD 302.25+6.50 151.50+2.96 95.25+4.09 70.50+2.60 

 (Cells/l) w.b.c (Cells/ml) Platelets 

Group A 2550.0 0.00 242.5 7.50 

Group B 11250.0 0.00 251.5 1.20 



Sumerianz Journal of Medical and Healthcare 
 

 

9 

metabolites lead to increase in the viability and strength of collagen fibrils along with improved blood circulation 

[30]. 

The effect of alloxan monohydrate (100mg/kg) intoxication on blood glucose, leukocytes, and platelet cells in 

the albino rats showed significantly increase in this study. 

Diabetes increase the risk of plaque buildup in the arteries which can cause dangerous blood clots. When 

vascular changes occurs, inflammation follows [31]. Inflammation is characterized by clotting of the fluid in the 

intestinal spaces and migration of large numbers of leucocytes into the tissue. 

 The result also showed on treatment, that the fasting blood glucose levels were significantly reduced in oral 

administration of the two leaves extracts of Azadirachta indica and mangifera indica in a dose dependent manner. 

This property may be beneficial in different stages of wound healing process by exhibiting hypoglycemic activity. 

Since control over blood glucose levels have been shown to improve wound healing in diabetes [11]. 

The table 3 presented the effect of alloxan monohydrate intoxication in leucocytes and platelets cells. There 

were significantly increase in the concentrations of the leucocytes and platelets cells compared to the control. These 

cells have been implicated in the wound healing process. The two major leucocytes induced in the alloxination 

response are lymphocytes and neutrophils. 

 Mangifera indica showed significant increase in the platelet count and significant decrease in white blood cells 

with a relative rise and fall in the lymphocytes and neurophils. Azadirachta indica showed increase in both platelet 

count and white blood cells.  

Platelets may assume an important role in atherosclerosis in diabetes. Vascular change play role in the increased 

clotting factors and activation of platelets seen in diabetes [32]. Although blood clots routinely form as a normal 

function of blood cells to repair damaged blood vessel walls, clots become a problem when they prevent blood from 

flowing through an artery or vein inappropriately. After inflammation, large numbers of lymphocytes and neurophils 

begin to invade the area. This is caused by products for the inflammed tissue. These cells strongly activate the 

macrophage system and devour the destroyed tissue.   

The reference drug (vitamin C) showed increase in platelet count and decrease in the white blood cells with 

relative rise in lymphocytes. Sharma, et al. [14], made a similar observation on treating alloxan rats with vitamin C 

extracts. The clinical manifestation of scury hemorrhage from membrane of the mouth and gastrointestineal tract, 

anaemia, pains in the joints can be related to the association of ascobic acid and normal connective tissue 

metabolism [33]. This function of ascorbic acid also accounts for the requirement for normal healing. 

This study showed similar treatment response between Mangifera indica and vitamin C. Vitamin C has been 

shown to have anti oxidative and anti-inflammatory function [14]. It plays a great role in the synthesis of collagen by 

maintaining the necessary enzymes in their active form. The vitamin C extracts may help to prevent inflammatory 

and oxidative damage which alternatively promote wound healing process. Decrease in wbc with increase in platelet 

count may help ameliorate the inflammation of mucus membrane of the vascular system and prevention of oxidative 

damage. Alternatively an elevation in white blood cells (total) in Azadirachta indica treatment group may be as a 

result of immunity boosting property. 

  

5. Conclusion  
Mangifera indica leaf extract and vitamin C, may have prevented inflammation and oxidative damage as 

documented by significant reduction in WBC (total) and increase in platelet count in diabetic rats. Alternatively an 

elevation in white blood cells (total) and platelet cells in Azadirachta indica treatment group may be as a result of 

immunity boosting property. These environment may ultimately promote wound healing process. 
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