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Background: Fixation is the foundation step behind the study of pathology and essentially

Key words: exists to prevent the autolysis and degradation of the tissue and tissue components such that
) o they can be observed both anatomically and microscopically following sectioning. The
Sodium nitrite, broad objective of tissue fixation is to preserve cells and tissue components in a “life-like

Tissue fixation. state”. Sodium nitrite has been found to inhibit growth of disease-causing microorganisms;

give taste and color to the meat; and inhibit lipid oxidation that leads to rancidity. The
study was carried out in 2016 using 40g, 50g, 60g and 80g of sodium nitrite in 100 ml of
water. 40g sodium nitrite showed the best fixation properties among the other
concentrations. Even 60g showed significant results. However in the experimental study
we chose concenterations around 40g.

Conclusion: An innovative Method to detect the effectiveness of a new salt like sodium
nitrite as a fixative in place of the usual toxic Formalin.
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INTRODUCTION However the major drawback noticed is that, these fixatives
lead to the denaturation of the proteins in the sample tissue
rendering them dysfunctional (Young, 2010). Thus here arises
the need to identify an alternative fixative that can perform
similar function to formalin but eliminate its drawback and
produce high efficiency results. It's has been found that sodium
nitrite can serve for this purpose. Nitrites have commonly been
used in curing of meat. This curing will prevent the meat from
becoming rancid (Bryan, 2015). It also protects food against
botulinum toxin and preserves its form (Nigam, 2010), As
nitrates have the capacity to preserve the form and structure of
the food, its application in the field of histology has been
studied. Thus sodium nitrate has been experimented with to
understand its fixative strength.

Histology is a microscopic study in which tissue samples from
animals and humans are studied. The main purpose of
histology is due to its ability to contribute accurate information
in forensic sciences, autopsy, diagnosis and education (Black,
2012). The histological staining procedure includes five steps,
fixation ,processing, embedding ,sectioning and staining
(Titford, 2009). Among these steps, the first step FIXATION
aims at preserving the tissue structure and cell integration from
degradation. This occurs due to the cross linking proteins of
the fixatives. (Young, 2010). The most common fixative used
is Formalin (Black, 2012). It has been noticed that formalin
may be oxidised in the prescence of oxygen leading to the
formation of Formic acid. This may interfere while fixing the
blood rich tissue specimens and form "formalin pigment ".
(Lillie, 1947 and Walker, 1964). The other known fixatives are
neutral buffered formalin (NBF), paraffin-formalin, Bouin

MATERIALS AND METHODS

For the study , sodium nitrite powder was mixed in 100 ml of

fixative etc. (Musumeci, 2014 and Lillie, 1947). distilled water in varying concentratilons .ranging .from
(30g,35g,40g,45g and 50g) and stored in uricol containers.
*Corresponsding author: Ashika Rachael Samuel These concentration values had been chosen following the
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for 48 hours was conducted with concentrations 40g 50g,60 g
and 80 g. It was observed that the 40 and 60g concentration
was the most suitable concentration for the study.
Concentrations of 30g, 35g, 40g, 45g and 50 g were selected.
Mucosal tissue samples were collected from the extracted
teeth. The size of each tissue was approximately 5*5 mm. One
sample had been stored in the standard fixative solution —
formalin. Previously in 2016, the first pilot study was based on
an experimental study done with meat chunks kept under
observation for 48 hours in sodium nitrite solution dissolved in
100 ml of distilled water. The concentrations chosen were 10
g, 30g, 45g , 60 g and 80 g. From these concentrations it was
seen that the container with 10 g concentration showed the
least fixation. The meat appeared very soft. It was observed
that the container with the maximum concentration (80g)
showed excellent fixation property. The specimen appeared
normal in consistency and had not much change in its
structure. Thus choosing this concentration, the study has been
carried out with a few other experimental values to attain
maximum accuracy in the result. The tissue samples were
collected from the extracted teeth.

Fig. 1. Pilot study with meat chunk in 45 g concentration of
sodium nitrite in distilled water

RESULTS

From the pilot study we proved that sodium nitrite has good
fixative properties, particularly the 40 and 60 g concentrations.
The effectiveness of the fixative also depends on the size of the
tissue to be fixed. However the consequent study show that the
fixation was best appreciated with 45g.

DISCUSSION

The primary objective of fixation is to prevent all the
degenerative processes that occur once the tissue is deprived of
the blood supply. The tissue ingestion that occurs due to the
release of micro organisms due to rupture of outer membrane
leads to autolysis. This phenomenon is greatly reduced by the
properties of fixation. Further more, the other steps in
histochemical procedure where the tissue is subjected to
various chemicals and waxes need to be protected against any
form of damage. Fixation aids in this aspect and protects the
tissue (Drury, 1980 and Eltoum, 2001). Despite all the
advantages, it is also noted that the fixative can cause some
preliminary changes to the tissue like shrinkage, swelling,
hardening etc when subjected to an aqueous environment.
Even during processing, there may be some morphological
changes in the non aqueous environment (Eltoum, 2001).

There are two main types of Fixation - chemical and physical
means. Physical fixation includes heating , microwaving and
cryo- preservation. Heat fixation is now replaced by micro
wave techniques. Cryo - preservation refers to freeze drying
and it is not applicable to the diagnostic tissue specimens
(Eltoum, 2011). The chemical methods include perfusion and
immersion techniques. In general, a fixative is a single agent
dissolved in a particular solvent or it may be due to the
combination of one or more agents (Leong, 1994). The most
widely accepted fixatives are formalin. It is prepared by
diluting one part of formalin in nine parts of water as a buffer.
It is accepted that washing of the tissue specimens with
formalin can reverse some reactions however the cross links
will still remain the same (Eltoum, 2001). Another main
advantage of formalin is its ability to preserve the peptide in
the cellular proteins (NTP, 2011).

The formalin also reacts with lysine , tyrosine, threonine,
serine, glutamine and others to form a cross links. These cross
links are responsible for maintenance of the tissue in it normal
physiological state (Eltoum, 2001). Though formalin serves to
be so advantageous , it is highly hazardous to man. It's entry
into the body through the eye , skin or respiratory tract can be
very harmful to man. It may cause irritation, corrosion or
allergy to man. Many studies have proved formalin to be
carcinogenic to man kind. Common cancers caused are
nasopharyngeal cancer, sinonasalcancer, myeloidleukaemia
(Rolls, 1994). Some undesired effects are also seen with the
fixation. The formalin may undergo oxidation reaction and
form Formic acid resulting in fall in pH. This Formic acid will
react with the haemoglobin and form a new compound, acid
formaldehyde haemoglobin. This is a brown black granular
pigment which gets deposited on the blood rich tissues. It is
often misinterpreted as a micro organism or pigment (Rolls,
1994). Thus due to the above reasons ,alternatives to formalin
have come into use. Mostly wused alternatives are
gluteraldehyde and genipin. Gluteraldehydeposses equivalent
functions as formalin. The cross linking of gluteraldehyde are
highly irreversible (Bozzola, 1992). The gluteraldehyde slowly
degrades to glutaricacid which enables the conversion of a
cyclic compound to an oligomeric compound. When this
fixative is used for electron microscopy as a primary fixator , a
secondary fixation is done with osmium tetroxide (Bozzola,
1992). Genipin is a naturallyoccuring fixative. It acts with the
amino acids and converts it into a blue compound. It is
believed that the use of this fixative on tissue builds its
resistance collagenase degradation.

However, it's action on nucliec acid is yet to be proven (Sung,
2000). In the pilot study, the soft tissue samples that were
collected from the tooth extraction cases and were fixed using
sodium nitrite for 48 hours. The samples were carefully
observed for any kind of physical change. The tissues were
soft in consistency. After fixation was complete, the tissues
sample underwent processing for 2 and half hours in the
various dehydrating agents that aimed at washing the samples
and removing the water content. The samples were then placed
in the embedding cassettes and put into the liquid paraffin till it
solidified. After 24 hours they were removed from the casettes
and and checked for the physical conformation. All tissue
samples appeared in the same form and there was no
deformation. The tissues were then placed into the blocks and
hot wax was poured over it to obtain the blocks for the next
step called sectioning. The blocks were obtained and the
sectioning was successfully done.
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Fig. 4. Block preparation before sectioning
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(b)

Fig. 5. Histopatholoigical slide a)formalin (40X ),b) 80g(10X),c) 60g (40X),d) 50g (40X) and e)40g (40X) respectively
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Fig. 6. Embedding and staining
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35¢g 2 Good 0 0 0 0 0
40¢g 3 Good 0 0 0 0 0
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50g 0 Good 0 0 0 0 0
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Fig. 6. Histopathological slide of 45g
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The sectioned components were now eligible for staining and
slide preparation. This was the scoring criteria for the various
slide prepartions. In the last step, using heamatoxylin and eosin
stain, the tissue was stained and viewed under a microscope.
The scoring was done based on the above mentione criteria and
it was graded. The slides demonstrated excellent staining and
most of the cellular components were clearly visible. The
grading was done and it was noticed that the concentration of
40 g and 60g showed the best fixation properties. In comparing
these two, the most suitable fixative concentration found was
40g . Thus its proved from the study that sodium nitrite can be
used as an alternative fixative. Care should be taken that the
size of the tissue used must be a little larger in order to attain
maximum success rate with this compound. The consequent
study with concentrations 30,35,40,45 and 50 was done in the
same way. The results from this part showed that only 45g had
fixed the tissue effectively. The other samples obtained
showed poor fixation as their morphological structures werent
visible under the microscope. Only the 45¢g slide was clearly
visible under thye microscope and this was the only tissue
available for scoring. The histopathological slideof 45g reveals
the microscopic structures to an extent.

Conclusion

The need for discovering a potential alternative for
formaldehyde was highly essential due to its hazardous affects
to man. And it was proven in this study, that the experimental
sodium nitrite solution could be used as an alternative to
formaldehyde. However, we are still continuing the study to
obtain more results about the efficacy of this compound with
concenteration around 60g and determine the accuracy of its
fixing properties.
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