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ABSTRACT
Histology of the airways and tissues of the lungs following chronic exposure to formaldehyde was studied in wistar 
rats. The wistar rats were divided into three groups A, B and C with five 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. 
Histology of the nasal mucosa, tracheal mucosa, and lungs was carried out for each group. Statistical analysis on 
formaldehyde air level 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 from 
histology revealed severe erosion of the cilia and ulceration of the epithelium as well as infiltration of inflammatory 
cells, edema and dilation of glands. In conclusion, exposure to formaldehyde is shown to have deleterious effects on 
the airway epithelium of wistar rats and this may be a reflection of what could possibly happen in humans hence 
there is a need to seek ways of reducing formaldehyde exposure levels especially among people that work in places 
where formaldehyde is continuously utilized. 
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INTRODUCTION of the seminiferous tubules, a decrease in 
Several claims abound with regard to formaldehyde in spermatogenic cells and edematous interstitial tissue 
respect  of  carcinogenici ty,  neurotoxici ty,  with vascular dilation and hyperemia. They also 
embryotoxicity, teratogenicity, cytotoxicity, reported decreased sperm motility as well as increased 

[1,2,3,4,5,6] percentage of abnormal sperm. There is a report that the genotoxicity and allergenicity . Some published 
level of trace element in the lungs of neonatal rats can reports in humans suggest that formaldehyde exposure 

[19][7,8,9] be altered after exposure to formaldehyde . These has adverse effects on the respiratory health . Some 
authors reported decrease in iron and copper levels as other researchers reported that formaldehyde inhalation 
well as increase in zinc levels which all occurred after could worsen allergic effects and asthma in adults and 

[10,11] the rats were exposed to formaldehyde for thirty days. children . In some studies carried out in rats 
However, there is paucity of information on the effect formaldehyde was reported to produce oxidative stress 

[12,13] of formaldehyde exposure on the histology of the in the liver . The authors also reported evidence of 
airways and lung tissues in wistar rats and this is what lipid peroxidation among rats exposed to as high as 
the present study seeks to address. 8ppm of formaldehyde. Some researchers have tried to 

look at possible effects of formaldehyde on the central 
MATERIALS AND METHODSnervous system. In another study the authors observed 
Experimental animals: Fifteen male wistar rats of some alterations in brain structures of neonatal rats that 
comparable age weighing between 180-220g were were exposed to formaldehyde after birth for a duration 

[14,15] procured from the animal house of the Department of of thirty days . Impaired memory and learning as 
Anatomy, University of Benin. The animals were kept well as altered motor activity has also been reported in 

[16] in plastic cages with wire mesh floor and allowed to mice following acute exposure to formaldehyde . 
acclimatize for a period of two weeks on normal feeds Testicular toxicity following exposure to formaldehyde 

[17,18] and water before the commencement of the in male rats was studied by some other authors  and 
experiments. Animal management and experimental they reported decrease in testicular weight as well as 
protocols were carried out in accordance with the some histopathological changes which include atrophy 
recommendations of the National Institutes of Health 
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[20] chloroform after which they were sacrificed and Guide for Care and Use of Laboratory Animals .
sections of the nasal mucosa, trachea and lungs with Animal grouping: The rats were divided into three 
bronchi and bronchioles were collected and fixed groups (A, B and C) with five animals in each group. 
immediately in 10% formosaline for routine Group A served as the control with nil exposure while 
histopathological examination. They were later groups B and C served as the test group. Group B 
dehydrated by passing through varying (increasing) animals were exposed to formaldehyde in the 
concentrations of alcohol, 70% to 100%, cleared in dissection room on non-dissection days for eight hours 
xylene and then the tissues were embedded in molten per week for a duration of five months while Group C 
paraffin and then sectioned and stained with animals were exposed to formaldehyde in the 

[21]dissection room on dissection days for eight hours per haematoxylin and eosin dye as described by Lillie . 
week which was also equivalent to the period medical The sections were examined under light microscope at 
students spend in the anatomy laboratory during h i g h  p o w e r  m a g n i f i c a t i o n  ( x 4 0 0 )  a n d  
dissection and this was also carried out for a duration of photomicrographs taken. Histopathological 
five months. evaluations were performed by a pathologist.

Measurements of Formaldehyde Air Level: Statistical Analysis: Statistical analysis on 
Formaldehyde air level was measured using formaldehyde air level was done using Graph pad prism 
Formaldehyde Gas Meter (EXTECH FM200). The version 5.0. Results was presented as Mean ± SEM. 
meter is automated, calibrated and has an external Analysis of Variance was used to compare the means of 
probe that detects the air levels of formaldehyde. Five test and control values while post hoc test was done 
measurements were taken on five different occasions at using Student Newman Keul's test and a p-value of less 
the control site and in the dissection hall on dissection than 0.05 was considered as statistically significant.
days and non-dissection days and the average was 
calculated and taken as the air exposure level. Within RESULTS
the dissection hall, the measurements were taken Formaldehyde air level of control site and dissection 
around the dissection table to get an idea of the personal room is shown in Table 1. There was a significant 
exposure, and three meters away from the dissection increase (p<0.05) in formaldehyde air level in the 
table to get an idea of the area exposure. Measurements dissection room both on the dissection days and non-
were also taken at the different corners of the dissection days. Figures I-VII show the histology of the 
laboratory. The formaldehyde air levels were measured nasal mucosa, trachea and lungs (terminal bronchiole) 
in part per million (ppm). The meter also gave of the animals in the control group and the test groups. 
measurement of the room temperature and the relative There is cilia erosion or damage, epithelial ulceration, 
humidity. edema and infiltration of inflammatory cells, these are 

more evident in the group that was exposed on 
Sample Collection and Analysis: At the end of the dissection days.
experiment, the animals were anesthesized in 

Table 1: Formaldehyde air level, room temperature and relative humidity of control site and dissection room

Parameters  Control site  Dissection room on 
non-dissection days  

Dissection room on 
dissection days  

P-value

Formaldehyde air level 
(ppm)  

0.06±0.00  0.47±0.02*  1.95±0.02*  0.0001

Room temperature ( )  
30.32±0.08  29.42±0.10*  30.06±0.23  0.0039

Relative humidity (%)
 

73.40±0.71
 
76.36±0.12

 
76.14±1.27

 
0.0518

Significant values are Mean ± SEM compared to control (* = P<0.05)                  
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Figure I - Nasal mucosa of wistar rats with nil exposure 
to formaldehyde: nasal mucosa showing A, cilia, B, 
pseudostratified columnar epithelium and C, 
subepithelial zone (H&E x 400).
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Figure II - Nasal mucosa of wistar rats following chronic 
exposure to formaldehyde on non-dissection days: nasal 
mucosa showing A, ulcerated epithelium and B, severely 
eroded cilia and C, oedematous epithelial lining (H&E x 400).
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Figure III - Nasal mucosa of wistar rats following 
chronic exposure to formaldehyde on dissection days: 
nasal mucosa showing A, patchy ulcerated epithelium, 
B, infiltrated by inflammatory cells and C, oedematous 
mucosal lining (H&E x 400).
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Figure IV - Tracheal mucosa of wistar rats following 
chronic exposure to formaldehyde on dissection days: 
tracheal mucosa showing A, patchy epithelia ulceration 
and B, severe cilia erosion (H&E x 400).
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Figure V – Lung tissue (terminal bronchiole and 
alveoli) of wistar rats with nil exposure to 
formaldehyde: lungs showing A, terminal bronchiolar 
epithelium cilia, B, epithelia and C, alveolar space 
(H&E x 400).

 

B

A

C

Figure VI – Lung tissue (terminal bronchiole and 
alveoli) of wistar rats following chronic exposure to 
formaldehyde on non-dissection days: lungs showing A, 
eroded cilia, B, ulcerated epithelium and C, alveolar 
space (H&E x 400).
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Figure VII – Lung tissue (terminal bronchiole and 
alveoli) of wistar rats following chronic exposure to 
formaldehyde on dissection days: lungs showing A, 
severe cilia erosion and B, alveolar space (H&E x 400).

DISCUSSION respectively. We conclude that formaldehyde has 
The mucociliary apparatus presents a continuous layer deleterious effects on airway epithelium of wistar rats. 
of mucus, which flows over the surface of the Therefore, it is recommended that formaldehyde 
respiratory epi thel ium which is  typical ly exposure level should be reduced especially among 

[22] persons that work in environments where pseudostratified ciliated columnar . In this study, 
formaldehyde is continuously utilized.severe cilia erosion was observed both in group B 

(figure II and VI) which was exposed on non-dissection 
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