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ABSTRACT 
 
This study investigated the effect of ethanolic roots extract of 

Pseudocecrela kotschyi on some hematological and biochemical 

parameters in alloxan-induced diabetic rats. Twenty- Five (25) wistar 

rats were randomly divided into five (5) experimental groups: control, 

diabetic, standard drug (glibenclamide) and Pseudocedrela kotschyi 

treated diabetic groups. The animals in four out of five groups were 

fasted for 18 h and were made diabetic by injecting with a single dose 

of alloxan (ALX) 150 mg kg-1. At the end of experimented period of 

21 days (3 weeks), rats were sacrificed and blood samples were taken 

for the determination of glucose levels, red blood cell (RBC) count, 

white blood cell (WBC) count, packed cell volume (PCV), hemoglobin 

(Hb) concentration, and platelet count. Alanine Aminotransferase 

(ALT), Aspartate Aminotransferase (AST), urea and creatinine levels 
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significantly increased (p<0.05) in diabetic rats as compared to control. By contrast, 

significant reduction (p<0.05) of the erythrocyte and leukocytes counts and pack cell volume 

(PCV) levels in diabetic group were also noticed in diabetic rats as compared to control. 

Treatment of diabetic rats with this extract caused a significant decrease (p<0.05) in blood 

glucose levels, urea and creatinine, whereas ALT and AST slightly lowered. In addition, in 

diabetic treated groups, the erythrocyte and leukocyte counts, Hb and PCV values 

significantly increased (p<0.05), whereas the leukocyte count slightly increased. We 

concluded that oral P.kotschyi treatment might decrease the diabetic-induced disturbances of 

some hematological and biochemical parameters in alloxan-induced diabetic rats. Keywords: 

Antioxidants, blood cells, hyperglycemia, rats, alloxan, Pseudocedrela kotschyi. 
 
INTRODUCTION 

 
Diabetes mellitus (DM) is a major degenerative disease in the world today afflicting many 

lives both in the developed and developing countries. It has been succinctly described as the 

common metabolic disorder of carbohydrate and fat metabolism, which is due to absolute or 

relative lack of insulin and is characterized by hyperglycaemia (Ogbonnia et al., 2008). 

Hyperglycemia plays a central role in progression and complications of DM which are poor 

metabolic control, nephropathy, hepatopathy, neuropathy and even death (Narayan et al., 

2003). Although treatment of diabetes with insulin and many oral hypoglycaemic agents has 

recorded huge successes, they were however, associated with some serious side effects like 

recurrent cases of hypoglyceamic coma and hepatorenal disturbances (Suba et al., 2004). 

Moreover, these orthodox medications seem to be insufficient to prevent diabetic 

complications. These limitations to a large extent accounted for drift towards alternative 

therapies that include herbs/herbal formulations (Latha and Pari, 2004). Plant products have 

been long used in the treatment of diabetic patients through improving the diabetic status in 

terms of blood sugar (Adeneye et al., 2009; Mbaka et al., 2009; Ogbonnia et al., 2011). For a 

long period of time, several species of medicinal plants are being used in the treatment of DM 

in traditional systems of medicine through the world (Marles et al., 1995; Ogbonnia et al., 

2008; Mbaka et al., 2010; Ogunmodede et al., 2012). One of these, Pseudocedrela kotschyi 

(PK) is a member of the family Meliaceae. The plant is widespread in savannah woodland 

(Hutchinson and Dalziel, 1958; Shahina, 1989). It is a tree of up to 20 m high with a wide 

crown and fragrant white flowers (Shahina 1989). It is commonly found in West and Tropical 

Africa and in abundance particularly in North Central Nigeria, It is commonly known as Emi 

gbegi among Yoruba’s and Tuna among Hausa’s. For decades, this plant is very valuable 
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herbal medicine because, it has been used in a number of area of the world as traditional 

medicine for the treatment of various diseases including dysentery, anthelminthic, 

aphrodisiac, internal bleeding, rheumatism, pyretic, anemia, and menstruation disorder, (Ayo 

et al. 2010.,Odugbemi, 2006; Akuodor et al., 2013). 
 
In addition this plant has demonstrated a wide range of biological effects such as antimalarial, 

anticonvulsant, antibacterial, antifungal and antidiabetic (Oliver-Bever, 1986; Akande and 

Hayashi, 1998; Kone et al., 2004; Asase et al., 2005; Okunade et al., 2007; Georgewill et al., 

2009; Odugbemi, 2006). In addition, the leaves of this plant have also been traditionally used 

as an antiaflatoxic activity for blood tonic (Fapounda et al., 2009). Thus, it would be 

importance to study the efficacy and safety of this herb to blood, liver and kidney in diabetic 

rat. Therefore, the aim of the present study was to investigate the effects of ethanolic roots 

extract of P.kotschyi on some hematological and biochemical parameters of ALX-induced 

diabetic rats. 
 

MATERIALS AND METHOD 
 

Plant material (Collection and Preparation) 
 
Pseudocedrela kotschyi (PK) roots were collected from cultivated farmland at Kulende, 

Ilorin, Kwara State, Nigeria, in the month of May. The plant was identified and authenticated 

at the Forestry Research Institute of Nigeria (FRIN) by a taxonomist, where voucher 

specimen has been deposited in the herbarium (FHI 108280). The roots of the plant were 

shade-dried at room temperature for 7 days and then powdered using mortar and pestle. The 

root powder 650 g was soaked with 96 % aqueous alcohol in three cycles using soxhlet 

extraction the crude extract was filtered with Whitman filter paper 4, and the filtrate was 

concentrated and dried in a rotary vacuum evaporator under reduced pressure in vacuole 30 
0C to obtain 97.2 g dry residue to yield an (14.9% vol.) viscous brownish-coloured extract 

which was stored in an air tight bottle kept in a refrigerator at 4 0C till used. 
 
Phytochemical analyses 

 
The presence of saponins, tannins, alkaloids, flavonoids, terpenoids, liminoids, 

carbohydrates, glycosides and reducing sugars in the extract were tested for using simple and 

standard qualitative methods earlier described by Sofowora, 1993; Harbone, 1984; Silva et 

al., 1998. 
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Experimental animals 

 
Twenty five (25) healthy Wistar strain albino rats weighing between 150-165 g were obtained 

from the Laboratory Animal Center of College of Medicine, University of Lagos, Idi -Araba, 

Lagos, Nigeria. The rats were housed in clean metallic cages and kept in a well ventilated 

room and allowed to acclimatize to the laboratory condition for one week before being used. 

They were fed with standard animal pellet (Pfizer Feeds Plc., Nigeria) and water ad libitum. 

The animals were distributed randomly into five groups of five rats each. Four groups of five 

rats each for the alloxan-induced diabetic experiment and fifth group served as normal rats 

(positive control group). 
 
Acute toxicity study 

 
The toxicity study was carried out using thirty-five (35) male and female Swiss albino mice 

weighing between 20-22.5g. The animals were randomly distributed into one control group 

and six treated groups, containing five animals per group. After depriving them food 

overnight with access to water only, the control group received 0.3ml of 2% Acacia solution 

orally while each treated group received oral solution of the extract in 2% acacia solution in 

the doses of 1.0, 2.5, 5.0, 10, 15 and 20.0 g/kg body weight respectively. They were closely 

observed in the first 4 hours and then hourly for the next 12 hours followed by hourly 

intervals for the next 56 hours (overall 72hrs) after the drug administration to observe any 

death or changes in general behaviour and other physiological activities (Shah et al, 1997., 

Burger et al., 2005). 
 
Alloxan-induced diabetic experiment 

 
To induce diabetes, rats were first anesthetized with inhalation of gaseous nitrous. ALX was 

purchased from representative of Sigma Company in Nigeria and was prepared in freshly 

normal saline. Diabetes was induced by intraperitoneal (ip) injection of alloxan monohydrate 

(150 mg/kg bwt) in a volume of 3 mL (Mbaka et al., 2009). After 72 h, blood was withdrawn 

for blood glucose estimation monitored with a glucometer (ACCU-CHEK, Roche 

Diagnostics). The animals with blood glucose level ≥ 250 mg/dl were considered diabetic and 

included in the experiment (Olajide et al., 1999). 
 
The diabetic animals were randomly distributed into four groups of five animals each while 

the fifth (last) group, the positive control, had five normal rats. 
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Treatments were as follows: 

 
Group I: Normal rats (positive control). 

 
Group II: Diabetic untreated rats (control negative). 

 
Group III: Diabetic rats treated with Glibenclamide 10 mg /kg bwt 

 
Group IV: Diabetic rats treated with Pseudocedrela kotschyi at a dose of 250 mg/kg bwt 

 
Group V: Diabetic rats treated Pseudocedrela kotschyi with at a dose of 500 mg/kg bwt. 

 
 
Effect of extract on average body weight of rats 

 
On day 1 and 21 respectively, the rat weights were taken with Mettler weighing balance 

(Mettler Toledo Type BD6000, Mettler-Toledo GmbH, Greifensee, Switzerland) and the 

difference in weight from the initial weight per group was calculated. 
 
Blood Sample collection 

 
Blood samples were collected from each animal by cardiac puncture and rats were sacrificed 

under light ether anesthesia. Part of the blood sample was put in EDTA bottles and used for 

determining the some hematological parameters described below. The remaining blood 

sample was put into test tubes and allowed to clot for 30 min before centrifuging using a 

bench top centrifuge for determining the biochemical parameters. 
 
Evaluation of hematological parameters 

 
Diethyl ether was used to anaesthetize the animals before blood samples were collected 

through heart puncture into EDTA tubes for analysis of hematological parameters. The blood 

samples were analyzed for red blood cells (RBC) by haemocytometic method (Dacie and 

Lewis, 1984); the haemoglobin (Hb) content was by cyanmethaemoglobin (Drabkin) method 

(Dacie and Lewis, 1984); packed cell volume (PCV) was according to Ekaidem et al., (2006) 

while white blood cells (WBC) were determined as described by Dacie and Lewis (1984). 
 
Evaluation of biochemical parameters 

 
Glucose, creatinine, urea, ALT and AST were determined using commercial analytical kits 

from sigma (Lab-kit, Spain). 
 
Statistical analysis 

 
Student’s t- test was used and differences were considered significant at (p<0.05) or (p<0.01). 

 
All data are expressed as Mean±SD.  
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RESULTS 

 
Phytochemical analyses 

 
The phytochemical analysis revealed the presence of carbohydrates, reducing sugars, 

glycosides, flavonoids, terpenoids, steroids, saponins, tannins and alkaloids as shown in Table 

I. 

 
Acute toxicity 

 
The acute toxicity study result (Table II), showed that four out of the five animals that 
received 20.0 g/k bwt of the extract died within 4 h (80 % death) while the animals 

thatreceived 5 g/kg body weight survived beyond 24 h. The LD50 of the drug was therefore 

calculated to be 8.18 g/kg bwt. The LD50 of the extract was determined by plotting a graph of 

probit on the Y-axis against the log dose on the X-axis. 
 
Effect on weight of the animals 

 
The animals (Table III) showed decrease in appetite and weight depreciation after alloxan 

induction. In the diabetic untreated group, progressive weight decrease occurred while in the 

extract/glibenclamide treated, there was weight appreciation after few days of treatment as 

well as showed increased in appetite. 
 
Effect on blood glucose level 

 
The blood glucose level in diabetic group was significantly higher (p<0.05) than those of the 

control group as shown in Table IV. On the other hand, Administration of ethanolic roots 

extract of P.kotschyi (at 250 & 500 mg/kg) exhibited a dose dependent significant anti-

hyperglycemic activity on 7th, 14th and 21th day post-treatment. The anti-hyperglycemic 

effect of ethanolic extract (250 /500 mg/kg) was found less effective than the standard drug, 

glibenclamide produced a significant reduction in blood glucose compare to diabetic 

untreated group. 
 
Effect on some hematological parameters 

 
 
The erythrocyte count and PCV value for diabetic untreated group reduced significantly 

(p<0.05) as compared to control group as shown in Table V. By contrast, significant increase 

in the erythrocyte counts and PCV values were also recorded in treated diabetic groups 

compared to the untreated diabetic group, where a significant decreased (p<0.05) in Hb 

values in treated diabetic and glibenclamide treated groups compared to diabetic untreated 
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group. Additionally, leukocyte count significantly lowered (p<0.05) in diabetic group as 

compared to diabetic group. By contrast, diabetic treated groups showed slight increase in 

leukocyte counts after 21days of treatment with Pseudocedrela kotschyi roots extract 

compared to diabetic untreated group and this increase was not statistically significant 

(p<0.05). 
 
Effect on some biochemical parameters 

 
 
The study also indicates that ALT and AST increased significantly (p<0.05) in diabetic group 

as compared to control group as showed in Table VI. However, administration of 

Pseudocedrela kotschyi roots extract for 21days was capable to slightly lower ALT and AST 

levels in diabetic groups. Along the same line, serum urea and creatinine levels significantly 

(p<0.05) increased in diabetic untreated group when compared with the diabetic groups 

treated with the extract, the serum urea and creatinine levels reduced significantly (p<0.05) 

when compared to those of the diabetic treated group. 
 
Table 1. Phytochemical composition of the extract of the roots of P. kotschyi. 

 
_______________________________ 

 
 Phytochemical Availability 

 Carbohydrates +  

 Glycosides +  

 Cardiac glycosides +  

 Saponins +  

 Steroids +  

 Flavonoids +  

 Terpenoids +  

 Anthracene derivatives -  

 Alkaloids +  
Tannins__ +____ 

 
 

+ = Present; - = absent.  
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TABLE II: Acute toxicity of the Ethanolic roots extract of Pseudocedrela kotschyi. 

 
______________________________________________________________________ 

 
Groups   Dose (g/kg)  Log dose  24hr.    %Motility   Probit      Probit motility                        

Approx 
______________________________________________________________________ 

 
I 1.0 3.0 0/5 0.0 0.000 0.000 

II 2.5 3.397 0/5 0.0 0.000 0.000 

II I 5.0 3.699 0/5 00.0 0.000 0.000 

IV 10.0 4.000 1/5 20.0 4.158 4.2 

V 15.0 4.176 2/5 40.0 4.747 4.7 

VI 20.0 4.301 4/5 80.0 5.842 5.8 
       

 
Control group received 0.3ml each of 2% Acacia solution. 

 
 
TABLE III: The body weight changes of diabetic animals treated and the untreated 

group 

 

GROUP DAY 1 DAY 7 DAY 14 DAY 21 
     

I. 158.0+0.2 160.7+0.8 160.7+1.8 161.6+2.3 
             

II. 150.4+1.2 142.3+1.2 140.1+2.3 135.5+2.5 
             

III. 153.2+2.2 157.0+1.7 162.8+1.7 163.0+1.7 
             

IV. 162.5+1.4 165.2+1.0 167.0+0.2 169.6+0.2 
             

V. 162.2+2.8 162.6+2.2 163.0+3.3 164.5+1.3 
               
Mean + SD, n = 5, P  0.01 vs control group 

 
 
Table IV: Effect of Ethanolic extract of P.kotschyi on plasma glucose 

concentration (mgdl-1) in ALX-induced diabetic rats. 
 

Days  
_______________________________________________________________ 

Groups_________7____________________14________________21________________ 
 I 88.4+7.5 78.5+10.9 86+8.5  
                      

 II 340.4+6.8 358.1+10.6 369.1+18.9  
                  

 III 279.8+21.5* 254.4+26.5* 247.2+27.8*  
               

 IV 298.2+21.4* 281.5+26.8* 259.5+25.5*  
              

 V 291.5+14.2* 276.6 +21.2* 251.8+27.3*____________ 

 Values are Mean + SEM, n= 5, *p<0.05 compared to control         
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Table IV: Effect of ethanolic roots extract of P.kotschyi on some hematological 

parameters (erythrocyte, leukocyte, PCV and platelet count) in ALX-induced diabetic 

rats 
 
______________________________________________________________________ 

 
 RBC WBC Hb PCV   ___ ___ 
__Groups_________ (106_µL)__ 103 

  ___(g/dl)______ (%)__________  
                        

I 7.1+0.5 4.5+1.5 13.6+0.9 35.0+2.9   
                      

II 4.1+0.1 4.1+0.0 7.7+0.6 31.4+1.0   
                    

III 7.7+0.5* 9.1+0.1* 
14.4+0.8** 46.7+2.0*   

                  

IV 6.5+0.3** 7.2+0.4* 
14.0+1.0** 38.5+3.2*   

             

V 7.5+0.1* 7.9+1.0* 14.1+1.7** 
40.2+5.1*_______ 

 
Values are expressed as the mean+SD of 5 rats.* (p<0.05) Statistically significant when 

compared to control group, ** (p<0.01) Statistically significant when compared to untreated 

diabetic group. 
 

Table V: Biochemical profiles of untreated diabetic rats, diabetic but treated with the 

extract and glibenclamide respectively and the normal rats untreated for 3 weeks. 

________________________________________________________________________ 

 Parameter Group I Group II Group III Group IV Group V 

Creatinine (mg/dl) 0.54+0.02 1.44±0.04 0.67±0.03 0.59±0.01 0.48±0.03*
    

62.90+1.15  23.85+1.22*   33.05+1.53  29.54+1.45
  

Urea (mg/dl) 26.5+2.56   
                 

ALT (U/L) 8.9 ± 2.4 11.9 ± 1.6 8.0 ± 0.5* 9.4 ± 1.5* 
6.6 ± 0.4* 

AST (U/L) 18.5 ± 0.6 20.9 ± 2.2 16.1 ± 1.1* 15.7± 0.4* 15.2 ± 0.5*  
 
Mean ± SD, (n=5) *p<0.05; ** p<0.01 vs control group. 

 
 
DISCUSSION 

 
The present study shows that Alloxan (ALX) induces hyperglycemia as indicated by high 

blood glucose level in rats. In addition, ALX induces anemia as indicating by low levels of 

erythrocyte and leukocyte numbers as well as Hb and PCV. It has been reported that 

occurrence of anemia in DM is more common and is mostly due to an increase in non-

enzymatic glycosylation of erythrocyte membrane glycoproteins, which correlates with 

hyperglycemia (Ceriello, 2003; Kennedy and Baynes, 1984). These increases in oxidation of 

glycoproteins induce an increase in the production of lipid peroxides causing a hemolysis of 

erythrocyte. However, the question regarding the relationship between anemia and diabetes 
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is still unclear. Interestingly, the data clearly indicate that these negative effects are mainly 

due to the cytotoxic action of ALX in rats. It has also been noted that the cytotoxic action of 

ALX is mediated by the formation of free radical species which, in turn, causes rapid increase 

in glycosylation and oxidation of membrane glycoproteins (Szudelski, 2001). This is 

followed by rapid destruction of the insulin secreting β-cells of pancreas leading to insulin 

deficiency and hyperglycemia (Golalipour and Khori., 2007). The changes observed in the 

ALX-diabetic group support further the above notion and also reinforce the importance of 

insulin in maintaining body growth and metabolism. 
 
It could be suggested from the result that the median acute toxicity (LD50) value of the 

extract was 8.18g/kg bwt. According to Ghosh (1984) and Klaasen et al., (1995), the extract 

can be classified as being non-toxic, since the LD50 by oral route was found to be much 

higher than WHO toxicity index of 2 g/kg. 
 
The non-significant weight gain observed in the diabetic animals treated with the drug clearly 

suggested that the extracts might not have had the obesity forming tendency, which is one of 

the undesirable side effects normally encountered when treating diabetes with 

sulphonylureas. There were also no changes observed in the microscopic examinations of the 

organs of the diabetic animals treated with the extracts or glibenclamide. 
 
The study also reveals that administration of P. kotschyi extract exhibited significant anti-

hyperglycaemic activity by improving blood glucose level though considerably less compared 

to glibenclamide. In addition, P. kotschyi extract ameliorates some disturbed hematological 

parameters of ALX- diabetic rats such as RBC count and PCV. This coincides with the 

traditional use of P. kotschyi in folk medicine as antihyperglycemia agents (Georgewill et al., 

2009), an anthelminthic agent and cardiotonic (Odugbemi, 2006), blood purifier and for the 

enhancement of hemoglobin concentration (Sofowora, 1993). 
 
Furthermore, there is evidence from the phytochemical analyses that antioxidant compounds 

from plant species were found to exhibit antihyperglycemia activity by improving secretion 

of insulin and increasing uptake by the peripheral tissues. Thus, an increase intake of food 

rich with antioxidants can prevent the development of diabetes and its complications 

(Ogbonnia et al., 2011; Mbaka et al., 2012; Ogunmodede et al., 2012). Therefore, the 

presence of antioxidant compounds such as vitamins, flavonoids, terpenoids and liminoids 

and minerals in this plant provides further evidence for the beneficial effects of P. kotschyi 
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roots extract on the ALX-induced diabetic rat. It is possible to suggest that this extract might 

play a vital role in improving the diabetic status in terms of blood sugar by restoring the 

structural and functional properties of β-cells of pancreas, a primary target organ for ALX. 

The leukocyte number slightly improves, when rats were given P. kotschyi. In accordance 

with the present study, an earlier study reported that flavonoid, glycosides from P. kotschyi 

have an immunomodulatory activities, indicating that this extracts is useful for patients, 

suffering from neutrophil deficiency (Fapohunda et al., 2009). Thus it is possible to suggest 

that P. kotschyi treatment might increase the defense mechanism against infections. 
 
The present results also show that injection of ALX induces hepatocellular damage, which is 

another characteristic change in diabetes as evidenced by high levels of ALT and AST in 

untreated diabetic groups. These increases may be due to the leakage of these enzymes from 

liver cytosol into the blood stream and change in the permeability of liver cell membrane 

takes place. On other hand, oral administration of P. kotschyi extract slightly lowered the 

ALT and AST levels than the Standard drug, Glibenclamide. Therefore it is possible to 

suggest that this extract is safe and might confer protection against ALX induced 

hepatocellular damage as evidenced by normal serum levels of ALT and AST in treated 

diabetic group. The hepatoprotective activity of P.kotschyi might be due to the presence of 

antioxidant compound such as flavonoids, terpenoids, liminoids and vitamins. 
 
We also measured the serum levels of urea and creatinine as a waste product formed during 

the digestion of proteins. An increase in serum of urea and creatinine levels in ALX-induced 

diabetic rats may indicate diminished ability of the kidneys to filter these waste products from 

the blood and excrete them in the urine which is also another characteristic change in diabetes 

(Mbaka et al., 2010). 
 
Furthermore, the results indicate that treatment of diabetic groups with P kotschyi extract 

significantly reduced serum urea and creatinine levels. Based on these findings, the extract of 

this plant may enhanced the ability of the kidneys to remove these waste products from the 

blood as indicated by reduction in serum urea and creatinine levels and confer protective 

effect on the kidney of diabetic rats. On other hand, it is possible to suggest that this extract 

might directly improve the structural and functional integrities of the blood, liver and kidney. 
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CONCLUSION 

 
The study indicates that injection of single dose of ALX (ip) induces diabetes and 

disturbances of hematological and biochemical parameters as markers injury of blood, liver 

and kidney. Therefore, the oral administration of Pseudocedrela kotschyi is reverse the 

negative effects of ALX compounds, because it is nontoxic and safe for consumption. Based 

on these findings, it is likely that this extract could be used to manage and/or ameliorate some 

of the complications of DM in humans including nephropathy and hepatopathy. 
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