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Abstract 
The study was carried out to evaluate the haematological and biochemical potential indices of exposure to 

composite woodshavings with great attention to artisans and consumers of shell and fin fishes consequent on 

bioaccumulation.   Woodshavings/sawdusts of four wood species namely: N. diderrichii, Picea sp., Quercus and 

A. boonei were used for the experiment while 55 albino rats with weights between 160g – 180g as experimental 

animals.  Methanol extraction for woodshavings extract was done and graded in three concentration of 50mg/kg, 

200mg/kg and 500mg/kg per body weight.  Oral administration of the extract was adopted.  Blood samples were 

collected after 28days of exposure.  Biochemical study revealed decrease in values of AST, ALP and ALT (P < 

0.05).  However, creatinine and urea levels in the treated group increased when compared to the control group.  

In like manner, combined increase in total cholesterol and low density lipoprotein was recorded.  The 

haematological parameters as studied showed increased haematoglobin and haemocrit ratio concentration.  

Based on the results obtained from the study, it is crystal clear, that, deliberate or accidental exposure to these 

wood shavings/sawdusts result in reduction in kidney efficiency, impairment in the biliary system and 

compromised blood flow to the tissue. 
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INTRODUCTION 
The continual use of wood for domestic and industrial purposes has placed massive demand on lumbering and 

associated activities of great importance are the saw-millers that are constantly exposed to byproducts of 

sawmilling activities.  Wood is sometimes defined as only the secondary xylem in the stems of trees.  It is 

broadly referred to as a hard, fibrous, structural tissue found in the stems and roots of trees.  The earth contains 

about one trillion tonnes of wood which grows at a rate of 10 billion tonnes per year.  It is an organic material, a 

natural composite of cellulose fibres which are strong in tension, embedded in a matrix of lignin which resists, 

compression.  Woods are basically of two types; hardwood and softwood.  Difference in the two lies in their 

chemical composition e.g. more xylans are found in hardwood compare to softwood and more glucomannans in 

softwood than hardwood.  Softwood contains more cellulose, hemicelluloses, lignin and extratives than 

hardwood.  The by-product of wood pulverization are sawdusts and woodshavings.  Airborne sawdust and 

sawdust contamination present a number of health and safety hazards such as cancer, asthma severe allergic 

reactions (Hon and Shiraishi, 1991).  Other effects are groundwater contamination (Hausen, 1981). Gleen (1988) 

reported wood dust related illnesses associated with western red cedar plant as well. 

 

AIM 

To study the effects of wood extracts on blood profile of albino rat. 

 

OBJECTIVES 
– To examine the haematological parameters 

– To study some biochemical indices  

 

MATERIALS AND METHODS 

Sample Collection 

Four different wood plant species were collected from Okobaba sawmill and grounded into dust form i.e. 

sawdust.  The sawdusts were dried for one week. 

Experimental Animals 

Fifty male wistar albino rats weighing between 160g and 180g were used for this experiment.  They were 

procured from laboratory animal house of Lagos University Teaching Hospital (LUTH) Idi-Araba Lagos.  

Bedding used were old clothing, fabric dipers and fleece. The experiment was conducted in the Animal house, 

Department of Biological Science, Yaba College of Technology Acclimatization was done for 2weeks.  Body 

weights of the rats were taken weekly for 4weeks.  

Preparation of Plant Extracts 

Methanol extraction was done after air drying the fresh sawdust for four days.  The filtrate was concentrated in 

water bath for solvent elimination and residue stored in a refrigerator. 
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Phytochemical Screening 

Qualitative and quantitative analysis was done after Norman et al., (1966). 

Study Group Design 

Fifty five male albino rats were divided into four groups of five rats per group. 

Group A: Control in duplicate 

Group B: Five rats given 1ml sawdust extract (50mg/kg) in triplicate 

Group C: Five rats given 1ml sawdust extract (200mg/kg) in triplicate 

Group D: Five rats given 1ml sawdust extract (500mg/kg) in triplicate 

Administration was done using mice cannula for a period of 28days. 

Sample Collection 

Anesthetic and surgical consideration was made.  After 4weeks, blood was collected from rats in each sub-group 

for liver function test (After Imafidon and Okunrobo (2012)).  Lipid profile test was carried out suing method 

adopted by Maruthappan and Shree (2010).  While haematological study was carried out using method by 

Sanderson and Phillips (1981). 

 

RESULTS 

Qualitatively, minute presence of tannin, phenol, saponin, alkaloid, flavonoid, phlobatanin, steroid, cardiac 

glycoside and sugar were detected (Table 1).  Some of these phytochemicals were quantitatively measured, with 

average values of 11mg/100g, 101mg/100g, 88mg/100g, 86mg/100g and 43mg/100g in Tannin, phenol, 

flavonoid, cardiac glycoside and sugar respectively (Table 2) 

Weight increased over four weeks of study though insignificant different observed.  However, a decline 

in weight was recorded in group B from week 1 to week 2, (190 + 5.77 to 180 + 0.00) as seen in Table 3 

Relative decrease in AST, ALT and ALP levels were observed (Table 4).  Levels of creatinine and urea 

increased in treated groups B and C but decreased in group D (Table 4).  LDL level increased while HDL 

decreased (Table 4).The level of WBC and RBC decreased as concentration increased, while HGB and HCT 

levels increased as the concentration of the extract increased(Table 5). 

QUALITATIVE PHYTOCHEMICAL ANALYSIS OF SAWDUST EXTRACT  

Phytochemical Screening 

Table 1: Qualitative  

Tannin Phenol Saponin Alkaloid Flavonoid Phlobatanin Steroid Cardiac glycoside Sugar 

+ + + + + + + + + 

 

Table 2: Quantitative 

Tannin 

Mg/100g 

Phenol Mg/100g Flavonoid Mg/100g Cardiac glycoside Mg/100g Sugar Mg/100g 

112.32 101.86 89.01 86.73 43.32 

111.58 102.13 88.37 86.11 43.17 

Key  
– Not detected 

+ Minutely present 

 

Table 3: Statistical Analysis of the Weight of the Animals 

 BASELINE  WEEK ONE WEEK TWO WEEK THREE WEEK FOUR 

Group A 170.0 + 5.77 175.0 + 5.00 190.0 + 5.77 195 + 3.45 198 + 2.41 

Group B 175.0 + 9.57 190.0 + 5.77 180.0 + 0.00 183 + 2.21 184 + 2.50 

Group C 170.0 + 5.77 175.0 + 5.00 180.0 + 8.16 183 + 7.20 185 + 5.03 

Group D 165.0 + 5.00 175.0 + 5.00 185.0 + 5.00 187 + 4.20 188 + 4.55 
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Table 4: Biochemical Test Result of Blood of the Albino Rats 

 CONTROL B C D 

AST 226.55 + 75.75 161.35 + 9.05 233.72 + 73.55 # 155.60 + 42.20 * β 

ALT 97.10 + 46.30 76.90 + 13.50 41.19 + 16.50*# 26.70 + 6.00 * # 

ALP 197.00 + 83.90 174.75 + 47.25 147.95 + 29.25 90.10 + 9.50 * # β 

CREA 24.82 + 4.21 42.85 + 7.25 44.62 + 0.26 * 28.01 + 2.83 * # β 

UREA 3.80 + 1.30 5.65 + 0.05 7.90 + 1.20 * # 3.85 + 1.05 # β 

GLU 1.70 + 0.80 1.40 + 0.10 1.05 + 0.15 * # 0.00 + 0.00 * # β 

ALB 33.40 + 8.90 36.10 + 0.60 36.45 + 2.15 22.15 + 1.05 * # β 

TP 68.90 + 4.80 78.25 + 8.25 71.95 + 3.45 50.10 + 1.60 * # β 

HDL 1.10 + 0.40 1.55 + 0.15 1.40 + 0.10 1.00 + 0.30 

CHOL 1.54 + 0.50 2.30 + 0.06 * 2.14 + 0.28 1.54 + 0.39 # β 

TG 1.21 + 0.04 0.72 + 0.05 * 1.14 + 0.16 # 1.10 + 0.55 

LDL 1.29 + 0.51 0.46 + .01 *  0.81 + .05 * # 1.39 + 0.97 # β 

*  = P < 0.05 when compared with the control group 

# = P < 0.05 when compared with the group B 

β = P < 0.05 when compared with the group C 

 

Table 5: Haematological Test Result of Blood of the Albino Rats 

 CONTROL B C D 

WBC 5.76 + 1.2 6.60 + 0.70 5.90 + 1.30 5.35 + 0.45 

RBC 8.61 + 0.28 7.25 + 0.80 6.98 + 0.78 7.36 + 0.80 

HGB 7.70 + 0.41 13.70 + 0.70 * 11.35 + 3.55 * 13.50 + 0.50 * 

HCT 42.23 + 1.63 45.60 + 1.80 45.35 + 3.85 51.75 + 6.25 * # β 

PLT 731.33 + 194.83 778.50+130.50 541.00 + 29.00 117.00+55.00 

MCV 81.96 + 0.82 72.15 + 13.25 69.70 + 6.30 * 70.30+0.90 * β 

MCH 102.07 + 1.41 153.30+13.55 * 204.55+18.54 * # 18.45+1.35 * # β 

MCHC 126.80 + 0.78 186.20+15.59 * 275.10+24.49 * #  

NEUT 1.10 + 0.20 1.80 + 0.01 * 1.00 + 0.01 #  

NEUT % 18.96 + 0.42 25.30 + 0.01 * 22.40+0.01 * # 26.30+2.20 * # β 

LYMP 72.50 + 2.05  66.50+0.01  

 

*  = P < 0.05 when compared with the control group 

# = P < 0.05 when compared with the group B 

β = P < 0.05 when compared with the group C 

 

DISCUSSION  

Toxicity studies in animals are commonly used to assess potential health risk in humans caused by intrinsic 

adverse effects of chemical compounds/plant extracts (Afolayan and Yakubu MT, 2009).  These adverse effects 

may manifest significant alterations in the levels of biomolecules such as enzymes and metabolic products, 

normal functioning and histomorphology of the organs (Afolayan and Yakubu MT, 2009). 

AST is an enzyme that helps metabolize alanine, an amino acid. AST is normally present in blood at 

low levels. An increase in AST levels may indicate liver damage or disease, while a decrease could be as a result 

of inhibition of certain part of the process of the enzyme function. This result indicates that there is a decrease in 

the alanine metabolism in the liver indicating a hepato-toxic effect. ALT is an enzyme found in the liver that 

helps the body metabolize protein. When the liver is damaged, ALT is released into the bloodstream and levels 

increase. The graded reduction in the blood levels could be an indication that the hepatic protein 

metabolism/synthesis is greatly enhanced by the treatment or there is an inhibitory effect of hepatic protein 

metabolism due to the treatment. 

ALP is an enzyme in the liver, bile ducts and bone. Deviation from normal levels of ALP may indicate 

liver damage or disease, such as a blocked bile duct, or certain bone diseases. The graded reduction in the blood 

levels is an indication that there was impairment in the biliary system or bone damages which could result in a 

reduction in red blood cell synthesis. The present study shows sawdust extract caused a decrease in values of 

AST, ALP and ALT. This is similar to a report in another study by Anofi et al., (2012) 

Albumin is one of several proteins made in the liver. The body needs this protein to fight infections and 

to perform other functions such as transportation in the blood. Lower than normal levels of albumin may indicate 

liver damage or disease. The reduction in the blood levels of albumin at high dose of 500mg/kg bw in this study 
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is an indication that the treatment inhibited hepatic albumin synthesis, and lowered the immune response of the 

animals. This findings is similar to previous report by Anofi et al., (2012).  

There was also a combined increase in the levels of creatinine and urea in the treated group when 

compared with the control group; this could either be as a result of a reduction of the efficiency in the clearance 

function of the kidney or an increased output of these metabolites by the liver due to an enhanced metabolic rate 

(Anofi et al., 2012). 

The combined increase in the levels of Total cholesterol and Low density lipoprotein is an indication of 

a cardiovascular risk factor. These lipids have been shown by various studies to promote/induce the pathogenesis 

of cardiovascular diseases such as arteriosclerosis, hypertension and heart failure, while there was a 

corresponding decrease in the levels of Triglyceride lipoproteins, which is a strong indication of cardiovascular 

diseases such as arteriosclerosis, hypertension and heart failure as well. This coupled effect points to the fact that 

the treatment with sawdust extract has a negative effect on cardiovascular functions. Increased concentration of 

low density lipoprotein (LDL) cholesterol or decreased level of triglyceride and high density lipoprotein (HDL) 

cholesterol are important risk factors for coronary atherosclerosis. However, an independent association of 

triglycerides (TG) with atherosclerosis is uncertain. (Janusz et al., 2003), on the other hand the treatment could 

have induced systemic hypertension/tachycardia in the animals, which is another index of increased lipid profile 

(Nermeen et al., 2013). The treatment with sawdust extract may have resulted in a increase in the lipid profile, 

the underlying mechanism by which cholesterol is increased may be due to a increase in cholesterol absorption 

from the intestine, by binding with bile acids within the intestine and a decrease in bile acids excretion 

(Kritchevsky, 1978) or by increasing the cholesterol biosynthesis especially by increasing the 3-hydroxy-3-

methyl-glutaryl coenzyme A reductase (HMGCoA reductase) activity, a key enzyme of cholesterol biosynthesis 

(Sharma et al., 2003) and/or by increasing the NADPH required for fatty acids and cholesterol synthesis (Chi, 

1982). The decrease of serum TG level is another important finding; recent studies have also shown that 

triglycerides are independently related to coronary heart disease (Hamid et al., 2011). The observed hypo-

triglyceridemic effect may be due to a decrease of fatty acids synthesis (Bopanna et al., 1997), enhanced 

catabolism of LDL, activation of LCAT and tissue lipases and/or inhibition of acetyl-CoA carboxylase 

(McCarty, 2001) and production of triglycerides precursors such acetyl-CoA and glycerol phosphate. 

The haematological parameters PCV, WBC, HB and PLT provide information on the general state of 

the blood of the animals used for this study. This study has demonstrated that exposure to sawdust extract causes 

a significant increase in HGB values, HCT values and a decrease in the PLT values of the animals exposed to 

sawdust extracts. The toxin have been reported to change blood chemistry and induce anaemia in experimental 

animals (Marieb, 1995). Chronic exposure sawdust extract interferes significantly with tissue oxygen supply and 

thus provoke adaptive responses like increased red cell mass which is otherwise known as erythrocytosis. This 

increase in the erythropoietin production account for the elevation in hematocrit values and is best explain as a 

compensatory responses to tissue metabolic hypoxia Hb (e.g., increased blood volume, Hb, hematocrit, and 

erythrocyte count and volume). Increase in haemoglobin concentration, as well as haematocrit ratio, is a well-

documented response to hypoxia that serves to increase the oxygen carrying capacity of the blood, (Penney et al., 

1974b), however, suggested that changes in haematocrit ratio not only affect the oxygen carrying capacity of the 

blood, but affect blood flow as well. Therefore, when haematocrit ratios increase much above normal, oxygen 

delivery to the tissues may be reduced, because the resultant decrease in blood flow can more than offset the 

increased oxygen carrying capacity of the blood. 

The results from animal studies indicate that administration of sawdust extract can increase 

haemoglobin concentration and haematocrit ratio. Small increases in haemoglobin and haematocrit probably 

represent a compensation for the reduction in oxygen transport caused by carbon monoxide; excessive increases 

in haemoglobin and haematocrit may impose an additional workload on the heart and compromise blood flow to 

the tissue. 

 

CONCLUSION 
Wood extract compromised blood tissue can lead to overwhelming stress on the liver and heart with attendant 

negative consequences. 
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