
INTRODUCTION

ost people have two kidneys1. They are bean-Mshaped organs located on both sides of the 
spine, behind the stomach. Each one is about 

the size of an adult fist1. Their main purpose is to keep the 
composition of blood in the body balanced to maintain 
good health. The kidneys filter extra water and toxins from 
the blood. The kidneys filter about 120 to 152 quarts (113 
to 144 liters) of blood to create 1 to 2 quarts (0.94 to 1.8 l) of 
urine every day, according to the National Institutes of 
Health (NIH)2. They aren't just one big filtering sponge, 
though. Each kidney is a system of millions of tiny filters 
called nephrons. A nephron has two parts. The glomerulus 
is the first part of the filter. It strains blood cells and large 
molecules from the toxins and fluid. The fluids and toxins 
that pass through then go through the tubule3. The tubule 
collects minerals that the body needs and puts them back 
into the bloodstream and filters out more toxins. While 
filtering, the kidneys produce urine to carry the toxins 
away. The urine is sent through two tubes called ureters 
down to the bladder, where the urine then leaves the body 
through the urethra4.
The therapeutic use of herbs is as old as human civilization 
and has evolved along with it. Local practitioners have 
used indigenous plants and herbs for centuries all over the 

world to treat a variety of ailments and these have exhibited 
clear pharmacological activities5. Historically, herbal 
drugs were used as tinctures, poultices, powders and teas 
followed by formulations, and lastly as pure compounds6. 
Across the cultures, knowledge about use of medicinal 
plants exists in the form of local folklore available with 
families, tribes and cultures, handed down from generation 
to generation. Medicinal plants or their extracts have been 
used by humans since time immemorial for different 
ailments and have provided valuable drugs such as 
analgesics (morphine), antitussives (codeine), 
antihypertensives (reserpine), cardiotonics (digoxin), 
antineoplastics (vinblastine and taxol) and antimalarials 
(quinine and artemisinin)7. Medicinal plant drug 
discovery continues to provide new and important leads 
against various pharmacological targets including cancer, 
malaria, cardiovascular diseases and neurological 
disorders8.
Pterocarpus santalinus is a light-demanding small tree, 
growing to 8 metres (26 ft) tall with a trunk 50–150 cm 
diameter. It is fast-growing when young, reaching 5 metres 
(16 ft) tall in three years, even on degraded soils. It is not 
frost tolerant, being killed by temperatures of −1 °C9. The 
leaves are alternate, 3–9 cm long, trifoliate with three 
leaflets. The flowers are produced in short racemes. The 
fruit is a pod 6–9 cm long containing one or two seeds9. 
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ABSTRACT

im/Introduction: plant has been the primary and initial source of drug development. Plant Ahas been used for medicinal purposes long before prehistoric period. The aim of this study is 
to evaluate the effect of Pterocarpus santalinus on rat's kidney over a period of 28 days. 

Method: A total of 24 rats of either sex were selected. Group 1 received distilled water (10 ml/kg), 
while group 2, 3 and 4 received Pterocarpus santalinus 100, 200 and 400 mg/kg respectively. 
Animals were kept in standard cages and given access to the extract, water and food orally for 28 
days, after which they were weighed and sacrificed. Blood was collected by cardiac puncture and 
taken immediately for analysis. The histological effect of the plant on the kidney was also studied.
Result: There was slightly Significant (P<0.05) decrease in RBC, HGB, MCV, while there was no 
change in the level of neutrophiles, basophiles, eosinophiles and platelets. Pterocarpus santalinus, 
slightly significantly (p<0.05) increased Na level at 300 mg/kg when compared to the control while 
other parameter (K, CL and Urea levels) remained relatively  unchanged. Histological features 
agree with haematological parameter. Conclusion: The result of the study showed that the 
Pterocarpus santalinus has little to no toxicity potential on the kidney of rats, indicating that it may 
be safe for human consumption
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Effect of Ethanol Leaf Extract of Pterocarpus...

Pterocarpus santalinus is used in traditional herbal 
medicine as an antipyretic, anti-inflammatory, 
anthelmintic, tonic, hemorrhage, dysentery, aphrodisiac, 
anti-hyperglycaemic and diaphoretic. Pterocarpus 
santalinus (red sandalwood) is one of the medicinal plants 
used in traditional medicine, and is rich in flavonoids and 
phenols10.Many previous studies found that different 
plant extracts have significant antidiabetic effects8,9,10. 
The aim of this study is to evaluate the effect of Pterocarpus 
santalinus on rat's kidney over a period of 28 days.

MATERIALS AND METHOD
Animals: A total of twenty four (24) male and female 
wister rats were obtained from Bingham University, 
Animal House. They were maintained on standard animal 
pellets and given water ad libitum. Permission and 
approval for animal studies were obtained from the 
College of Health Sciences Animal Ethics Committee of 
Bingham University.
Plant collection: Leaves of Pterocarpus santalinus were 
collected from its natural habitat from village in Karu, 
Nasarawa State, Nigeria. The plant was authenticated from 
Department of Botany, Bingham University, Nasarawa 
State Nigeria.
Plant extraction: The leaves were shadow dried for two 
weeks. The dried plant material was further reduced into 
small pieces and pulverized. The powdered material was 
macerated in 70% ethanol. The liquid filtrates were 
concentrated and evaporated to dryness at 40 C in vacuum 
using rotary evaporator. The ethanol extract was stored at -
4 C until used.
Animal study: Twenty four (24) rats of either sex (average 
weight of 240g) were selected and randomized into four 
groups of six rats per group. Group 1 served as the control 
and received normal saline (10ml/kg) while the rats in 
groups 2, 3 and 4 were giving 100, 200, and 400 mg/kg of 
extract respectively. The weights of the rats were recorded 
at the beginning of the experiment and at weekly intervals. 
The first day of dosing was taken as D0 while the day of 
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sacrifice was designated as D29.
Haematological analysis: The rats were sacrificed on the 
29th day of experiment. Blood samples were collected via 
cardiac puncture. One portion of the blood was collected 
into sample bottles containing EDTA for hematological 
analysis such as Hemoglobin concentration, white blood 
cell counts (WBC), differentials (neutrophils, eosinophils, 
basophils, lymphocyte and monocyte), red blood cell count 
(RBC), platelets and hemoglobin (Hb) concentration using 
automated Haematology machine (Cell-Dyn, Abbott, 
USA).
Kidney Function Test: Level of electrolytes (Na+, K+, 
Cl-, and HCO3-), creatinine and blood urea where 
determine using chemical pathology as markers of kidney 
function using diagnostic kits. The above parameters were 
determined at the Chemical Pathology Department of 
University of Jos Teaching Hospital. Kidney harvested 
were preserved in 10% formal saline solution, processed, 
sectioned and stained with Heamatoxylin and eosin (H&E) 
according to standard procedures at Department of 
Chemical Pathology, University of Jos Teaching Hospital, 
Jos.
Statistical analysis: Data were expressed as the Mean 
±Standard Error of the Mean (SEM). Data were analyzed 
statistically using one-way Analysis of Variance (ANOVA) 
followed by Dunnett's post hoc test for multiple 
comparisons between the control and treated groups. 

Values of P≤ 0.05 were considered significant.

RESULT
Effect of oral administration of Pterocarpus santalinus on 
hematological parametersin rats. Pterocarpus santalinus 
caused slightly significant (p<0.05) decrease in the level of 
red blood cell, hemoglobin, platelet etc. and significantly 
(p<0.05) caused an increase in mean corpuscular 
hemoglobin concentration in the rats at the dose level of 
100 mg/kg compared to the control. The level of 
basophiles, neutrophiles, eosinophils and lymphocytes 
were however not significantly (p<0.05) affected by mean 

Table 1: Effect of oral administration of Pterocarpus santalinus on hematological parameters in wistar rats.

Hematological parameters

WBC (×109/L)   
RBC (×1012/L)          
HGB (g/dL)                   
HCT (g/dL)                 
MCV    
MCH    
MCHC (g/dL)               
PLT (×109/L)          
LYM (%)  
NEUT (×109/L)      
EOSI (×109/L)        
BASO (×109/L)       

DW(10ml/kg)

8.21±0.772     
8.30±0.34
   15.95±0.56
60.26±2.03
66.62±0.93
19.17±0.17     
35.71±0.23     
683.83±40.35     
92.11±4.56       
12.14±3.67       
2.67±0.35        
1.88±0.28         

Treatment (mg/kg) 
100

6.74±1.32      
6.65±0.66*      
11.29±0.66*    
56.60±3.74
60.40±1.44
17.80±1.02
27.40±1.12    
471.00±23.12*
89.20±4.11       
11.99±3.54
2.41±0.66
2.00±0.59

200

7.71±0.71*          
8.11±0.57          
14.33±0.96      
34.67±3.18      
57.17±0.31       
18.83±0.37         
32.65±0.32      
652.31±12.20   
89.83±6.19
13.14±5.66        
1.96±0.14          
2.13±1.70          

400

7.23±1.85
7.78±0.56
14.62±0.11
53.40±1.81
69.60±1.72
18.80±0.20
34.43±0.71
677.34±52.32
86.11±1.25
11.56±5.32
1.90±0.27
2.31±2.11

Data presented as Mean ± SEM: n = 6, (WBC = white blood cells, RBC = red blood cells, HGB = hemoglobin, 
HCT = hematocrit, MCV = mean corpuscular volume, MCH = mean corpuscular hemoglobin, MCHC = mean 
corpuscular hemoglobin concentration, PLT = platelet, LYM = lymphocyte, NEUT = neutrophils, EOSI = 
eosinophils, BASO = basophils). * = P<0.05
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c o r p u s c u l a r  h e m o g l o b i n  c o n c e n t r a t i o n
Effect of oral administration of Pterocarpus santalinus on 
renal indices and electrolytes in Wistar rats.
Pterocarpus santalinus significantly (p<0.05) increased Na 
100 mg/kg when compared to the control. Other 
parameters such as creatinine, K, CL, and Urea levels) 
were not significantly affected.
Histopathological Investigations of the effect of oral 

administration of Pterocarpus santalinus on renal indices 
and electrolytes in Wistar rats. 
The kidney showed very slight tubular distortion and 
glomerular necrosis at 100 mg/kg. There was also, Slight 
tubular necrosis with lymphocyte hyperplasia at 100 
mg/kg. Normal renal histological features were observed 
in the control group.

Table 2: Effect of oral administration of Pterocarpus santalinus on renal indices and electrolytes in wistar rats.

Renal indices and 
electrolytes 

Potassium (mmol/L)  
Sodium (mmol/L)        
Chloride (mmol/L)     
Urea (mmol/L)          
Creatinine (µmol/L)

DW(10ml/kg)

6.26±0.24              
147.00±2.90
110.15±5.83          
  9.35±0.29            
69.47±9.65          

Treatment (mg/kg)
100

6.69±0.21
122.20±2.82*
101.87±6.34            
8.95±0.86
72.23±15.11         

200

5.92±0.36           
147.00±1.95      
107.32±2.36      
9.46±0.27           
64.33±15.21    

400

5.68±0.26
144.25±1.88
101.50±2.67
8.65±0.42
64.54±6.10

Data presented as Mean ± SEM: n = 6, *significantly different from the distilled water (DW) control at p <0.05. 
SHBP = Safi® herbal blood purifier, DW = distilled water. * = P<0.05

 
Serum k

 

 Doses of extract administered
 

Fig 1: graph showing effect of the ethanol leaf extract of Pterocarpus santalinus on serum potassium level in rats
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Fig 2: graph showing effect of the ethanol leaf extract of Pterocarpus santalinus on serum sodium level in rats
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Fig 3: graph showing effect of the ethanol leaf extract of Pterocarpus santalinus on serum urea level in rats
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Fig 4: graph showing effect of the ethanol leaf extract of Pterocarpus santalinus on serum creatinine level in rats

Plate 1: Histological sections of Kidneys of a) rats treated with Normal saline 10 ml/kg, (b) Pterocarpus santalinus 100 mg/kg (c), 
Pterocarpus santalinus 200 mg/kg bw (d) and Pterocarpus santalinus 400 mg/kg stained with H&E Technique.
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DISCUSSION

Healthy kidneys filter about a half cup of blood every 
minute, removing wastes and extra water to make urine11. 
The urine flows from the kidneys to the bladder through 
two thin tubes of muscle called ureters, one on each side of 
your bladder. Traditionals, especially third world countries 
often consume medicinal plant for curative or preventive 
purposes. This could potentially endanger the functionality 
and intergrity of the kidney. This underscores the relevance 
of this work12. In the study, Wister rats were used to screen 
the effect of Pterocarpus santalinus at various dose level of 
the plant extract with hematological and biochemical 
estimation from blood and histopathology of kidney for 28 
days.
The hemoglobin concentrations and heamatocrit are values 
revealing the degree of anemia while the MCHC is a useful 
index of the average haemoglobin concentrations of the red 
cells12. Generally, low readings for RBC, Hb and 
hematocrit indicate anemia. From the result obtained, at 
200 and 400mg/kg dose all parameters studied were not 
significantly affected by Pterocarpus santalinus compared 
to the control group. Significant decrease in RBC, HGB, 
PLT and MCV at 100 mg/kg dose level indicate that 
Pterocarpus santalinus interferes with the normal 
production of haemoglobin and its concentration within 
RBCs and may thus possess the potential to cause anaemia 
at this dose level13. In addition, the significant (p<0.05) 
decrease in hemoglobin and hematocrit levels at 100 
mg/kg body weight dose could be the optimal 
concentration of the product which may cause effect on the 
red blood cells indices. Some phytochemicals have been 
found to have effect on hematocrit. Saponins have been 
found to be cytolytic and can produce anemia14. 
Therefore, low red cells indices including hematocrit and 
hemoglobin observed may be attributed to presence of 
saponins found in some of the active ingredients in the 
product.
Serum creatinine, urea, uric acid and serum electrolytes are 
renal biochemical markers that are perturbed with the 
advent of nephrotoxicity, therefore, alterations in their 
levels connote impairment in the functional capacity of the 
kidney15,16,17. Result from the table above reveals their 
was significant increase in the serum sodium ion 
concentration following the administration of  Pterocarpus 
santalinus, which suggests a possible effect on the pump 
that maintains the constancy of its extracellular 
concentration even though the serum potassium ion 
concentration is unaffected18,19,20,21. Although single-
file destruction of nephrons does not occur in chronic renal 
disease, it is the rule rather than the exception that sodium 
balance is maintained until the vast majority of the original 
nephron population has been destroyed22,23,24. No 
significant increase in creatinine, urea, uric acid, K+, Cl- 
and HCO3 content of the serum following the 
administration of an extract or drug may suggest little to 
nocompromise of the renal functional capacity25,26,27. 
The plant extract may not have the ability to interfered with 
biochemical parameters such as creatinine metabolism 
leading to no difference in it synthesis and/or it may not 
compromise the functional capacity of the tissue28,29.
In the current study, the functional capacity of the kidney 
was not significantly affected in rat administered ethanol 

leaf extract of Pterocarpus santalinus due to no change in 
the level of serum levels of urea, uric acid, K+, Cl- and 
HCO3-, across most doses administered. There was also no 
change in histological features of the rat's kidney of rat 
harvested and evaluated. This study agrees with 
hematological parameter that the plant may not affect the 
functionality and structural integrity of the kidney.

CONCLUSION
Result obtained from this study suggest that the ethanol 
plant extract of Pterocarpus santalinus had no effect on the 
hematological and histological parameters of rat kidney 
indicating that it may be safe for consumption even when 
used for a sustained period. 

ACKNOWLEDGMENT
The authors wish to thank everyone who has contributed to 
the success of this research work.

REFERENCES
1. Dutta, K., Kli, M., Najam, A., Kumar, R. and 

Kumar, A. (2004). Ameliorative effect of seed 
extract of Pterocarpus santalinus on coragen 
induced haematological alterations and serum 
biochemical changes in rats, Journal of Toxicology 
and Environmental Health Sciences, 6(10): 194 – 
202. 

2. Eyo, E.S. and Mohme, A. N. (2003). Chemical 
composition and amino acid content of Gnetum 
africanum. Nigerian Journal of Nutritional Science, 
4: 57 – 62. 

3. Mcmanus, J.K. and Mowry, R. W. (1984). Staining 
Methods: Histological and Histochemical. Harper 
and Row, New York, USA. 

4. Mishra, A., Srivastava, R., Strivastava, S.P., 
Gautam, S., Tamrakar, A.K., Maurya, R. and 
Strivastava, A. K. (2013). Antidiabetic activity of 
heart wood of Pterocarpus marsupium Roxb. and 
analysis of phytoconstituents. Indian Journal of 
Experimental Biology, 51(5): 363 – 374. 

5. Mohire, N.C., Salunke, V.R., Bhinse, S.B. and 
Yadav, A. V. (2007). Cardiotonic activity of aqueous 
extract of heartwood of Pterocarpus marsupium. 
Indian Journal of Exper

6. Pterocarpus santalinus Linn. f. (Rath handun): A 
review of its botany, uses, phytochemistry and 
pharmacology". Journal of the Korean Society for 
Applied Biological Chemistry. 54 (4): 495–500. 
August 2011

7. Joseph O. S. and Joseph O. T. (2018). 
Hepatoprotective activity of ethanol stem extract of 
Homalium letestui against thioacetamide-induced 
liver injury. The Nigerian Journal of Pharmacy. Vol. 
52 (1). Page 67-74.

8. Joseph O. S., Modupe B., Wazis C. H., Joseph O. T., 
Sabastine A. Z.,  Musa T. L. and Moh'd A. S. (2019). 

Joseph Oyepata Simeon

Nigerian Biomedical Science Journal  Vol. 17 No 1  2020



Effect of administration ethanol leaf extract of 
terminalia chebula on liver of wister rat. 
International Journal of Research and Scientific 
Innovation. Volume VI (Issue VII).  Page 91- 97. 

9. Nwafor, S. 2004. Investigation of the antiulcer 
properties of the methanolic leaf fraction of 
Cissampelos mucronata. African Journal of Science 
and Technology, 5:109-114. 

10. Nwanjo, H. 2005. Efficacy of aqueous leaf extract 
of Vernonia amygdalina on plasma lipoprotein and 
oxidative status in diabetic rat models. Journal of 
Physiological Sciences, 20:39-42. 

11. Nwinyi, F., Bida, L., Ajoku, G., Aniagu, S., 
Enwerem, N., Orisadipe, A., Kubarawa, D & 
Gamaniel, K. 2004. Evaluation of the aqueous 
extract of Boswellia dalzielii stem bark for 
antimicrobial activities and gastrointestinal effects. 
African Journal of Biotechnology, 3:284-288.

12. Joseph O. S., Builders M., Wazis C. H., Sabastine A. 
Z., Musa T. L. and Joseph O. T. (2019). Histological 
study of effect of ethanol stem extracts of 
Homalium letestui on thioacetamide - induced 
injury in albino rat, using various staining 
techniques. International Journal of Research and 
Scientific Innovation. Volume VI (Issue VII). Page 
77 – 85.

13. Sabastine A. Z., Musa T. L., Joseph O. S., Builders 
M. and Joseph Opeyemi T. (2019). Histological 
study of effect of ethanol stem extracts of 
Homalium letestui in paracetamol induced injury in 
albino rat, using various staining techniques. 
American Journal of Biomedical Science & 
Research. 4(2). Page 82 – 89.

14. Joseph O.S., Builders M., Joseph O. T, Ariahu E. C., 
Zubairu S. A., Musa T. and Oyepata P.J. (2019). 
Toxicity study of ethanol leaf extract of ocimum 
canum on heart and lipid profile of wister rats. 
International Journal of Current Advanced 
Research. Volume 8. (Issue 05). Page 18800 – 
18803.

15. Joseph O. S., Builders M., Joseph O. T., Zubairu 
S.A., Musa T. and Oyepata p.j. (2019).  Sub-acute 
toxicity study of ethanol leaf extract of Ocimum 
canum on the kidney of wistar rats. African Journal 
of Pharmaceutical Research & Development. Vol. 
11 No.1. Page 1-7.

16. Joseph O. S., Joseph O. T., Musa T. L and Oyepata P. 
J. (2019). Histological evaluation of the 
nephroprotective activity of the ethanol stem 
extracts of Homalium letestui in Gentamicin – 
induced albino rats injury, using various staining 
techniques.  Global Scientific Journal. Volume 7, 
Issue 8. Page 1065-1087. 

17. Altman, D. F. (1998): Drugs used in gastrointestinal 
diseases. In: B. G. Katzung. (Ed.), Basic and 

Clinical Pharmacology, 7th edition, Appleton and 
Lange Medical Publisher, Connecticut, USA.Pp. 
1019-1020. 

18. Bassir, O. (1971): Handbook of Practical 
Biochemistry,pp 53 – 54. Ibadan University Press, 
Ibadan, Nigeria.

19. Joseph O.S, Builders M., Emem E.U and  Joseph 
O.T. (2019). Effect of ethanol leaf extract of Cassia 
angustifolia extract on kidney of wister rats. Global 
Scientific Journal. Volume 7, Issue 10. Page 106-
122. 

20. Collins A. J. and Lewis D. A. (1971): Lysosomal 
enzyme level in blood of arthritic rats. Biochem. 
Pharmacol. 28, 251-253. 

21. Doumas B. T., Watson W. A. and Biggs H. G. 
(1971): Albumin standards and measurement of 
serum-albumin with bromocresol green. Clin. 
Chim. Acta. 31: 87- 92. 

22. Evelyn K. A and Malloy H. T. (1938): Micro 
d e t e r m i n a t i o n  o f  o x y h a e m o g l o b i n ,  
methaemoglobin and sulphaemoglobin in a single 
sample of blood. J. Biol. Chem. 126, 655 - 661. 

23. Kaplan A. (1965): Urea nitrogen and urinary 
ammonia. In: Standard Method of Clinical 
Chemistry, ed. Meites S. pp 245 – 256. Academic 
Press Inc., New York. 

24. King P. R. N. and King E. J. (1954): Estimation of 
plasma phosphatase by determination of 
hydrolyzed phenol with amino antipyrine. J. Clin. 
Path. 7, 322- 326. 

25. Mahajan, B. K. (1997): Significance of differences 
in means. In: Methods in Biostatistics for Medical 
and Research Workers, 6th edition. New Delhi: 
JAYPEE Brothers Medical Publishers. Pp. 130-155. 

26. Malbica J. O. and Hart L. G. (1971): Effect of 
adenosine triphosphate (ATP) and some 
antiinflammatory agents on purified fraction having 
high acid phosphatase and labile glucuronidase 
activity. Biochem. Pharmacol. 20, 2017-2022. 

27. Malomo, S. O. (2000): Toxicological implication of 
ceftriaxone administration in rats. Nig. J. Biochem. 
Mol. Biol., 15(1): 33-38. 

28. Mitchell F. L., Veall N. and Watts R. W. E. (1972): 
Renal function tests suitable for clinical practice. 
Ann. Clin. Biochem. 9, 1- 20. Naganna B. (1989): 
Plasma proteins. In: Textbook of Biochemistry and 
Human Biology,2nd edition. ed. 

29. Talwar G. P., Srivastava L. M. and Moudgil,K. D. pp 
59 – 61. Prentice- Hall of India Private Ltd., New- 
Delhi. Neal, M. J. (1992): Medical pharmacology at 
a glance. Blackwell Science Ltd., UK, 2nd edition, 
Pp. 286-287.

Effect of Ethanol Leaf Extract of Pterocarpus...

Nigerian Biomedical Science Journal  Vol. 17 No 1  2020


