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Abstract

Background: The effect of periodic exposure to formaldehyde on some haematological indices in male 
Wistar rat was studied.
Materials and Methods: The Wistar rats were divided into three groups A,B and C with 5 animals in 
each group. Group A served as control with nil exposure while groups B and C were the test groups with 5 
months exposure on non-dissection days and dissection days respectively. Formaldehyde air level was 
measured both at experimental and control sites. Some haematological parameters measured include Red 
blood cell count, Haemoglobin concentration, White blood cell count: total and differential, and platelet 
count. Statistical analysis was done using Graph Pad Prism version 5.0. Results were presented as Mean ± 
SEM. Analysis of Variance was used to compare the means of test and control values while post hoc test 
was done using Student Newman Keul’s test and a P-value of less than 0.05 was considered as statistically 
significant.
Results: Results revealed significant increase in formaldehyde air level in the dissection hall. There was 
significant increase in total white blood cell count when compared with control while red blood cell 
count, haemoglobin concentration and platelet count were not significant.
Conclusion: It was therefore concluded that periodic exposure to formaldehyde in the Anatomy 
laboratory may have no effect on most haematological indices in Wistar rats although the white blood 
cells may be affected.
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Introduction

Formaldehyde which is a known chemical fixative 
used for preserving dead bodies (cadavers) has been 
reported to produce some undesirable effects 

1,2
especially in the respiratory system in humans.  
Available studies on acute occupational exposure in 
humans revealed clinical symptoms like skin 
irritation, eye soreness, nose irritation, throat 
irritation and rhinorrhea as well as reduction in 
pulmonary function parameters like Forced Vital 

Capacity (FVC), Forced Expiratory Volume in one 
second (FEV1), Peak Expiratory Flow Rate (PEFR) 

3,4,5,6
and FEV1/FVC ratio.  Chronic exposure studies 
done in some medical schools in India reported 
decrease in pulmonary function following exposure 

7,8,9
to formaldehyde.  Some animal studies have 
reported oxidative stress in the liver and evidence of 
lipid peroxidation for exposures as high as 8 part per 

10,11million.  Some researchers have tried to look at 
possible effects of formaldehyde on the central 

12,13,14nervous system.  as well as the reproductive 
15,16

system.  Atmospheric levels of formaldehyde has 
been reported to be higher in the Gross Anatomy 
laboratory when compared to other laboratories in a 
tertiary institution where medical students are 

17
trained.  Medical Students of a tertiary institution 
where this present study was carried out are usually 
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exposed to the Anatomy laboratory where they carry 
out dissection for eight hours every week, that is, 
twice a week for a duration of four hours each. Will 
this periodic weekly exposure to the Anatomy 
laboratory have any effect on the haematological 
indices of the Medical Students? This periodic 
exposure to the Anatomy laboratory was mimicked 
in Wistar rats and they were exposed for five months 
to see if there will be any adverse effect of 
formaldehyde on some haematological indices and 
this formed the basis of the present study.

Materials and methods

Experimental animals
Fifteen male Wistar rats of comparable age 
weighing between 180-220g were procured from 
the animal house of the Department of Anatomy, 
University of Benin. The animals were kept in 
plastic cages with wire mesh floor and allowed to 
acclimatize for a period of two weeks on normal 
feeds and water before the commencement of the 
exper iments .  Animal  management  and  
experimental protocols were carried out in 
accordance with the recommendations of the 1996 

18Guide for the Care and Use of Laboratory Animals.

Animal grouping
The rats were divided into three groups (A, B and C) 
with five animals in each group. Group A served as 
the control with nil exposure while groups B and C 
served as the test group. Group B animals were 
exposed to formaldehyde in the dissection room on 
non-dissection days for eight hours per week for a 
duration of five months while Group C animals 
were exposed to formaldehyde in the dissection 
room on dissection days for eight hours per week 
which was also equivalent to the period medical 
students spend in the anatomy laboratory during 
dissection and this was also carried out for a 
duration of five months. 

Measurements of formaldehyde air level
Formaldehyde air level was measured using 
Formaldehyde Gas Meter (EXTECH Fm200). The 
meter is automated, calibrated and has an external 
probe that detects the atmospheric levels of 
formaldehyde. Five measurements were taken on 
five different occasions at the control site and in the 

dissection hall on dissection days and non-
dissection days and the average was calculated and 
taken as the air exposure level. Within the dissection 
hall, the measurements were taken around the 
dissection table to get an idea of the personal 
exposure, and three meters away from the dissection 
table to get an idea of the area exposure. 
Measurements were also taken at the different 
corners of the laboratory. The formaldehyde air 
levels were measured in part per million (ppm). The 
meter also gave measurement of the room 
temperature and the relative humidity.

Sample collection and analysis
Blood samples from the animals were collected 
through cardiac puncture as described by D’Armour 

19
et al.  The blood samples were transferred into 
sodium EDTA and sodium citrate containers for 
haematological analysis. The blood samples 
collected into the sodium EDTA container was for 
determination of red cell count (RBC), 
haemoglobin concentration, total white cell count 
and its differentials using automated haematology 

®system (Diatron  Abacus junior haematology 
analyzer), while samples collected into sodium 
citrate container was for platelet determination. 

Statistical analysis 
Statistical analysis was done using Graph pad prism 
version 5.0. Results was presented as Mean ± SEM. 
Analysis of Variance was used to compare the 
means of test and control values while post hoc test 
was done using Student Newman Keul’s test and a 
p-value of less than 0.05 was considered as 
statistically significant.

Results
Formaldehyde air level of control site and dissection 
room is shown in Table 1. There was a significant 
increase (p<0.05) in formaldehyde air level in the 
dissection room both on the dissection days and 
non-dissection days. Total white blood cell count 
was significantly increased in group C (Table 2) 
when compared with the control, while Red blood 
cell count, Haemoglobin concentration and Platelet 
count showed no significant difference.
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Discussion
The atmospheric level of formaldehyde in the 
Anatomy laboratory measured in this present study 
was 1.95 part per million on dissection days and 
0.47 part per million on non-dissection days (Table 
1). This is a reflection of the amount of 
formaldehyde that the medical students are exposed 
to each week when they come into the Anatomy 
laboratory to carry out dissection. When Wistar rats 
were exposed to this same amount of formaldehyde 
that the medical students are exposed to we saw a 
significant increase in Total white blood cell count 
among the animals exposed on dissection days. 
Here formaldehyde appears to be having a 
proliferative effect on the white blood cells resulting 
in leucocytosis which may be an attempt to counter 
the effect of formaldehyde. However, Red blood 
cell count, Haemoglobin concentration, and platelet 
count were not affected at this exposure level. This 
therefore suggests that periodic exposure to 
formaldehyde in the Anatomy laboratory may not 
have adverse effect on some haematological indices 

in Wistar rats. In some studies carried out in rats 
formaldehyde was reported to produce oxidative 

10,11stress in the liver.  The authors also reported 
evidence of lipid peroxidation among rats exposed 
to as high as 8 part per million of formaldehyde. In 
this present study, air exposure level to 
formaldehyde for group B rats exposed on non-
dissection days was 0.47ppm while that of group C 
rats exposed on dissection days was 1.95ppm. The 
exposure level to formaldehyde in present study is 
not up to the level that produced oxidative stress and 
lipid peroxidation in the study on rats earlier cited. 
Recall that this study carried out on wistar rats 
actually mimicked medical students’ attendance at 
the Anatomy laboratory for the purpose of 
dissection during the course of their training. Since 
most haematological indices that were measured in 
Wistar rats were not affected, is it possible that 
haematological indices may not also be affected 
among medical students who are exposed to the 
same amount of formaldehyde in the Anatomy 
laboratory? Further studies among medical students 
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Table 1: Formaldehyde air level, room temperature and relative humidity of control site and 
dissection room

Table 2: Some haematological indices of male Wistar Rats following periodic exposure to 
formaldehyde in the Anatomy laboratory.
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with regard to haematological indices following 
exposure to formaldehyde is required in order to 
substantiate these observations in Wistar rats.

Conclusion
Periodic exposure to formaldehyde in the Anatomy 
laboratory may not have any adverse effect on some 
haemotological indices in Wistar rats.
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