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Abstract: In recent days, use of formalin has alarmingly increased in Bangladesh specifically in fishes, fruits
and many other food items, exposing the large majority of the population to severe health risk. The current
study was undertaken to evaluate the extent of damage caused by formalin on the kidney and liver tissues in
model animal. Twenty four adult mice were divided into two groups as control and treatment. The animals of
three treatment groups were given with 20gm/mouse normal poultry food having following quantity of formalin
as 30 pl, 3 pl and 0.3 pl (4.2mg/kg, 0.42mg/kg and 0.042mg/kg body) respectively. After ending the treatment
period of 30 days the animals were sacrificed for histological study and visualized under light microscope.
Results from the histopathological examination showed large cell deformity including shrieked and ruptured
glomeruli, leucocytic infiltrations, degenerated tissue and congestion of renal glomerulus along with
hemorrhage in renal tissue and congestion of central vain, enlargement in the sinusoids, deleterious
degenerations, mild hemorrhages and coagulation were also observed in hepatic tissue compared with the
compact organization of their control. Therefore, we strongly recommend here for the ban of formalin to the
common user and current law should be strengthening enough to discourage the use of formalin in food
material.
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1. Introduction

Formalin is a cadaverous chemical [1] of 37-50 percent aqueous solution of dissolved formaldehyde
(CH20) in water. It is flammable, highly reactive with many substances and readily polymerizing colorless gas
at normal temperature and pressure [2], [3]. In air, it is readily broken down by sunlight, with a half-life of
approximately 30-50 minutes (WHO 1999).But in liquid form, it is stable over time [2], [4].Upon
intraperitoneal, oral, or inhaler exposure, formalin quickly diffuses into many tissues, including the brain, testis,
and liver[5].Formaldehyde is quickly absorbed from the gastrointestinal tract following ingestion and from the
respiratory tract following inhalation which makes it a dangerous chemical to be used as preservative [3], [6].
However, it is inadequately absorbed following dermal contact. Its main routs of exposure in our environment
are air (through occupational exposure like as formaldehyde and resin production), smoking (receiving about
0.38 mg/day)[7], dermal exposure[8], [9] and also through water. Formalin can also be administered through
food and drinking water naturally and artificially when used as food preservative [10], [11].Annual production
of this hazardous chemical varied from 6.4 to 8.1 billion pounds per years “between” 1991-1995 in the U.S [3].
In addition to its abundant uses (such as pressed wood products, paper, textile fibers, adhesives and plastics,
carpeting, foam insulation, cosmetics, nail hardeners, disinfectant, some finger paints, and some cleaning
products) [2], [3]in our practical life, it is illegally used to preserve various kinds of food stuffs [12], [13].1t can
prolong the shelf-life of food by protecting against deterioration caused by microorganisms[10].Some dishonest
traders have used formalin in the perishable foods to prevent from its decay. Bangladesh is a tropical country
with hot and humid weather which tends to quickly decay fruits, vegetables, fishes, meat and other perishable
food materials. There are reports that, currently formalin is being used widely and illegally in fishes to keep it
fresh, vegetables (tomato and cucumber), fruits (apple and grapes) milk, drinks, sweetmeat, ice-cream and
spices (The Daily Star, Sunday, June 08, 2014). In recent times though penalties (5 years imprisonment or Tk 5
lack or both for persons guilty of food adulteration), it seems not enough to control food adulteration in market
(The Daily Star, Tuesday, September 10, 2013). In recent times it is being extensively used as food preservative
in Bangladesh due to its keen price and comparatively easy to use. Above fact is inspiring the fishermen for
preferring formalin rather than ice block. Fruits, vegetables and fishes are the most common food items that are
the major target of the dishonest food vendors and merchants [14].As a matter of fact, now a day’s formalin may
be found in almost all kind of foods, though this chemical has been band for using as food preservative in many
countries. Several studies on range experimental animals (exposure with formaldehyde) demonstrated a wide
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number of toxicological effects including histopathological alteration in the stomach (i.e., gastrointestinal
lesions (such as papillomata’s hyperplasia and hyperkeratosis,), allergy [15], asthma [16], abdominal pain and
vomiting. Formalin is significantly related with cancer particularly nasopharyngeal cancer in humans through
inhalation during occupational exposure [17] and sometimes caused gastrointestinal cancer when administered
with drinking water with high concentration [18].1t also facilitates DNA-protein crosslink mainly in the anterior
regions of the nasal tissue through inhaled exposure in rodent animal [19], [20]. Due to abundant use of formalin
in different food items and consumption of the foods contaminated with this dangerous chemical, a huge number
of populations particularly the kids and the elderly are exposing themselves everyday to severe health hazard in
Bangladesh and some other developing countries [21], [22]. Therefore, the current project was undertaken to
estimate the degree of injury of kidney and liver caused by consumption of foods containing with formalin.

Il.  Materials and methods
2.1. Experimental Animals:

Twelve matured male albino mice weighing around 23-27gm (80-90 days old) were purchased from
the Department of Pharmacy of the University of Jahangirnagar, Dhaka, Bangladesh. Mice were kept in plastic
mice cages for about 15 days to acclimatized in the trial room environment, having temperature of 24 + 1°C,
controlled humidity situation (65%) and 12:12 hour light dark cycle. Animals were feed with poultry food
(10gm/day/mouse) and water. All mice were handled in accordance with the typical guide for care and use of
laboratory animals (under the license of Institutional animal, medical ethics, bio-safety and bio-security
committee (IAMEBBC) for experimentations on animal, human, microbes and living natural sources . No.
33/320/IAMEBBC/IBSC).

2.2. Chemical:

Formalin (37%) was procured from open market of shaheb bazer in Rajshahi by the trade name of
formalin and produced by Brothers chemical, China. The concentration cypermethrin of was calculated from the
percentage of active ingredient of commercial formulation of cypermethrin.

2.3. Experimental design:
Twenty four matured female switch albino mice were randomly distributed into two groups, as control
and treatment.

2.3.1. Control group: The animals of this group were feed with 10gm/mouse (total 60gm for six animals)
without any additive in their food. Plenty of water was supplied using feeding bottle.

2.3.2. Treatment groups: There were three treatment groups containing six animals in each group.
e Group 1: Experimental animals were orally introduced with formalin at a dose level of 4.2 mg/kg body
weight for a period of 30 days.
e Group 2: Experimental animals were orally administered with formalin at a dose level of 0.42 mg/kg
body weight for a period of 30 days.
e Group 3: Experimental animals were orally introduced with formalin at a dose level of 0.042 mg/kg
body weight for a period of 30 days.

2.4. Preparation of histological slide:

After completion of treatment period, the animals were anesthetized using chloroform and sacrificed by
cervical dislocation. Liver and kidney was collected carefully from the mice using standard procedure. Collected
organs were washed thoroughly with 0.9% normal saline to remove any race of blood. Fat tissues adhered to the
organs were also removed carefully and afterwards organs were sliced into small tissue pieces using a surgical
scalpel for allowing easy penetration of the chemicals inside the tissue. The dissected tissue was treated with
Bouin’s fluid (fixative) for -16-18 hour and subsequently washed under running tap water for one hour until
complete removal of most of the Bouin’s fluid from the tissues. Followed by washing, dehydration of the tissues
was conducted by immersing the tissue in a series of gradually increasing concentrations of alcohol (50%, 70%,
80%, 95% and absolute alcohol) and embedded into paraffin wax for making blocks. The block was to be
trimmed by removing of wax from the surface of block to expose the tissue. Sectioning of the tissue was
performed by using a microtome (The microtome machine was sold from Tokyo, Japan by the trade name of
SHIBUYA produced by optical. Co LTD). The microtome was pre-set to cut the tissue as thicknesses around 6
pm. Blocks Small ribbons of tissue sections were placed on microscopic slide with help of warm distil water
containing few drops of Mayer’s albumen and deparaffinized with xylene solution. Haematoxylene and eosin
yellow solution was used to stain the tissue for preparing permanent slide. Histopathological changes were
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observed under 20x of a light microscope (The microscope was purchased from Italy by the trade name optika)
and snaps were taken.

I11.  Result
3.1. Effect of formalin on mice kidney:

In our experimental model, the microtome sections of kidney tissues of control mice showed regular
structure with well distributed glomerulus and related tubules (Fig.1A). However, in case of formalin treated
kidney, large cell gross change in the histology was observed. Glomeruli was found to be shrieked and ruptured,
leucocytic infiltrations in renal tubules, degenerated tissue and congestion of renal glomerulus along with
hemorrhage were noticed in case of treatment groupl (Fig. 1B). The slides from treatment group2 showed
shrieked and ruptured glomerulus and leucocytic infiltrations in renal tubules (Fig.1C). Moreover, no significant
histopathological changes without mild congestionwere observed in renal tissueof treatment group 3 (fig 1 D).
These findings clearly indicated that formalin causes damage to kidney in the concentration used in the current
experiment.

Figure 1: Renal histoarchitecture of switch albino mice. (A) Compact configuration of renal tissue of control
mice. (B) Shrieked and ruptured glomeruli along with hemorrhage of treatment group 1. (C) Leucocytic
infiltrations and shrieked glomeruli of treatment group 2. (D) Mild congestion was observed in renal tissueof
treatment group 3.

3.2. Effect of formalin on mice liver:

Similarly, the microtome sections of the liver of the control mice showed regular and compact
configuration with well hepatic cell, sinusoid and associated vain and capillaries (Fig. 2A). However, liver
sections of treated mice showed some severe histological alterations. Congestion in the central vain, (this results
in dilatation of central veins and pooling of blood in the sinusoids towards the center of the liver lobule),
deleterious degenerations in tissues, enlargement in the sinusoids, mild hemorrhages inside the tissue and
reduced compactness of the cells by the formation of intercellular spaces were observed in case of treatment
groupl (Fig.2B). The slides from treatment group2 showed mild congestion in central vain (Fig.2C). Moreover,
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no significant hepatic changes without moderate enlargment of ~ sinusoid were observed in renal tissue of
treatment group 3 (fig 2 D).

Figure 2: Hepatic organization of switch albino mice. (A) Compact configuration of renal tissue of control
mice. (B) Congestion of central vain and mild hemorrhages inside the tissue of treatment group 1. (C) Mild
congestion in central of treatment group 2 (D). Moderate enlargment of sinusoid of treatment group 3.

IV.  Discussion

Sufficient study by different workers has already been done on different animal (Cymolgus monkeys,
rats, Syrian golden and hamsters etc) about the harmful effect of this culprit chemical through inhalation and
dermal exposure and showed irritation of the eyes, nose, and throat, headaches, skin sensitization, dermatitis,
hoarseness, congestion, and nasal squamous cell metaplasia [23].However, histological data on the effects of
formalin on liver and kidney tissue through oral administration till was not enough available[24].In the present
study, the animals were orally administered formalin with normal food for one month and the microscopic slide
from selected organs showed prominent histological changes in their liver and kidney tissues. Here
Formaldehyde was used orally as a dose of tenfold dilution of LD50 (42mg/kg) body weight for treatment group
1 and 10 times dilution for the rest of the two groups respectively. Any noticeable disorder of experimental
animals has not been observed during exposure period without small intake of food and dull appearance.
Histology of kidney tissue of treated animal showed degenerated and shrinkage tissue with ruptured and
deformed glomerulus. Whereas the section of liver tissue of treated mice samples showed severe
histopathological alterations. Earlier studies on carcinogenicity demonstrated that formaldehyde is a nasal
carcinogen in rats and although data are limited in mice and no tumors were observed in hamsters [25].
However, we did not observe any tumor in liver, kidney or any other organ. Some work of formalin through
drinking water and food stuff on stomach and other tissue of mice, dogs and rat demonstrated little effect except
for mild pharyngeal and gastric discomfort, significant increase in the thickness of the stomach lining epithelium
[26]and irritation in mucus membrane, but such harmful effect was also alleviated' by diluting the formaldehyde
prior to ingestion [27], [28].Inflammatory lesions in digestive system following oral administration
formaldehyde has been reported in claves [29] and rats [30], [31], [32].The current observation showed that
nature and intensity of histological alteration exposure through oral introduction of formalin are dose and time
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dependent.

V.  Conclusion
Current study suggested that the use of formalin is injurious to health and causes serious effect on liver

and kidney of mice model, if they are consumed regularly. Therefore, strict law needs to be formulated to
prevent such unlawful act of adding formalin to the food staff and it should also have to be reflected in our
national health policy. Besides, making new laws the law enforcement agencies of Bangladesh should be more
vigilant for proper implementation of the law. Everybody should wash vegetables and fruits properly before
consuming to allay harmful effect of formalin and searching out safe food preservative other then formalin for
preventing foods from spoiling.
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