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4 - Maceration Method:

When studying individual or isolated cells, the transverse or longitudinal
sections of the samples are not enough to clarify those cells, so Maceration
Method used. Various solutions are used to separate a Plant samples into its
individual cells. These solutions dissolve or weaken the middle lamella so that
the cells are easily shaken or teased apart.
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1 — Boiling water:

This method is used to macerate samples of a few soft woody tissues and cells and its cell walls
consist of Pictec and cellulosic substances or separating limited layers of tissue, for examp'=s,
Parenchyma tissues
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2 - 5% sodium or potassium hydroxide solution:

This method is used to separate individual cells, Parenchyma tissues or lignified elements
within Parenchyma tissues or a group of a few lignified cells.
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3 - 10% chromic acid solution and 10% nitric acid

This method is used to macerate some of the tissue that consists of a
single layer of cells as Almgannh in his palace some seeds or group of

cells Almgannh submerged in the textile Albornchimi.
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4 -SCHULTZE'S MACERATION METHOD.

Schultze used strong nitric acid and potassium chlorate:

1 - Put the material, which should be in very small pieces, into a test-tube.

2 - pour on just enough nitric acid to cover it, and then add a few crystals of
potassium chlorate.

3 - Heat gently until bubbles are evolved, and let the reagent act until the material
becomes white. Four or five minutes should be sufficient. The fumes are
disagreeable and are very injurious to microscopes.

4 - Pour the contents of the tube into a dish of water. After the material is thoroughly
washed in water, it may be teased with needles and mounted, or it may be put into
a bottle of water and shaken until many of the cells become dissociated.
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5 - Sectioning Method or Microtomy:

Preparation of large botanical specimens that can not be examined directly
under Light Microscope must be cut into small pieces, involve to schedules
appropriate time, and use of certain solvents, according to the nature of
these samples. It is the first step to prepare a slide of the plant material for
microscopic investigation. Fresh or preserved materials are cut into thin
sections at suitable plane. It is essential to cut section thin enough to
observe the details at the required level. Hand sectioning is carried out with
sharp razor. Uniform section of given thickness can be obtained by special
Machines called Microtome. Prior to microtome sectioning, material is
processed which involves the following steps:

1 — fixation. 2 — dehydration.

3 — Clearing 4 — Sectioning

5 — embedding 6 — Staining

7 - Mounting
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FIXATION:

FIXATION is the process of separating and killing tissues and save them as

much as possible to the status during the life, which kept the cellular components
fixed without any change or damage. It has the ability to kill and fix tissues and
cells of samples quickly before the change processes that occur as a result of
Autolysis by certain enzymes or activity of micro-organisms.

FIXATION is rapid coagulation components of tissues and cells at the status that

they were before death. The best Fixatives characteristics by the following :
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The fixatives must have the following properties:
1. It should prevent autolysis & putrefaction of the cell.

2. It should penetrate evenly and rapidly.

3. It should harden the tissues

4. Increase the optical density

5. Should not cause shrinkage or swelling of the cells

6. Must not react with the receptor sites & thus must not interfere with the staining procedure.
7. It must be cheap and easily available

8. Good fixative is most important factors

in the production of satisfactory results in

histopathology. Following factors are
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Continued: Aims of Fixation

1. Fresh samples

2. Proper penetration of sample tissue by fixatives
2. Correct choice of fixatives

No fixative will penetrate a piece of tissue thicker than 1 cm.

For dealing with specimen thicker than this, following methods are
recommended:

1. Solid organ: (e.g. ,stem, root ,and wood)
Cut slices as necessary as but not thicker than 5 mm.
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TYPES OF FIXATIONS:

There are three common ways of classifying fixation: acidic fixation vs. basic,
coagulant vs. non-coagulant, and additive vs. non-additive. -
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TYPES OF FIXATIVES:
1 - Acidic and Basic fixatives

a - Acidic fixatives: preserves chromosomes, Nucleoli, and the spindle
apparatus, while dissolving Nucleoplasm and Mitochondria.
b - Basic fixatives: preserves Nucleoplasm, Mitochondria and dissolves

Chromatin and Spindle apparatus.
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2 - Coaqulant and Non-coaqulant fixatives

a - Coaqulant fixatives cause cytoplasm to become opaque (-t ¢ )and congeal into a netlike structure.
such as : Ethanol, Methanol, Picric acid, Mercuric chloride, Acetone, and Chromium trioxide.

b - Non-coaqulant fixatives do not disrupt the cytoplasm put transform it into a transparent gel. Examples of

fixatives of this kind are glutaraldehyde, formaldehyde, acrolein, potassium dichromate, acetic acid and
osmium tetraoxide.

Non-coagulant fixatives very often stabilize tissues to such an extent that they are protected from disruption
by the use of subsequent coagulant reagents during post-fixation or dehydration.
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3 - Additive and Non-additive fixatives:

Additive Fixatives : cross-link with proteins in cells, strengthening cell structute, ‘and insuring tissue
preservation. Examples of additive fixatives are the aldehydes. Non Additive Fixatives that react with
the tissue, but do not add onto or combine with the tissue in order to act on it. The non-additive or denaturing
fixatives act primarily by dissociating water molecule from the tissue proteins resulting in a change in the tertiary
structure. For example, methyl and ethyl alcohol coagulate protein but are not added to the tissue. This causes
water- soluble proteins to become insoluble, a process that is largely irreversible. Because of the complexity of

fixation and the great variety of agents used, the terms additive and non additive are not now commonly
used.
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What is an additive fixative?
Fixative that chemically link to the tissue,
changing the tissue by its addition
Examples of additive fixatives

Formaldehyde, Glutaraldehyde, glyoxal, mercuric chloride, potassium dichromate, zinc
salts, picric acid.
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What is a non-additive fixative?

Fixatives that react with the tissue, but do not add onto or combine with the tissue in
order to act on it.

Examples of non-additive fixatives?
Methanol, Ethanol, and acetone
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Fixing agent
Acetic acid
Acetone
Chromium trioxide
Ethanol
Formaldehyde
Glutaraldehyde
Mercuric chloride
Methanol
Osmium tetroxide
Picric acid
Potassium dichromate

Trichloracetic acid

Additive
No

No
Yes

No
Yes
Yes
Yes

No
Yes
Yes
Yes

Yes

Coagulant
No

Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
No

Yes




What is a coagulant fixative?

Fixative which produces aggregation of protein
molecules, granulation, and precipitation

Examples of coagulant fixatives?

Mercuric chloride, zinc salts, picric acid, ethanol,
methanol, acetone, potassium dichromate below pH 3.5
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Properties of an Ideal Fixative:
1.Prevents autolysis and bacterial decomposition.
2 Preserves sample tissues in their natural state
3. and fix all components.

4. Make the cellular components insoluble

5. to reagent used in tissue processing should

1. Preserves sample tissues volume.

2.Avoid excessive hardness of sample tissues
3.Allows enhanced staining of sample tissues
4.Should be non-toxic and non-allergic for
user.

5. Should not be very expensive
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What is the result of a coagulant fixative?
Meshwork through which other solutions can easily penetrate

What is a non-coagulant fixative?

Fixatives that form a gel which is difficult for subsequent reagents to penetrate.
Considered inferior to coagulant fixatives.

Example of non-coagulant fixative?

Cross-links formalin forms with amino groups of amino

Acids Also potassium dichromate above pH 3.5, glyoxal, glutaraldehyde
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Factors affecting fixation:

1 — Temperature

- Affects the morphology of the tissue.

« It will increase the rate of penetration

« It will also increase the rate of autolysis and diffusion of cellular components.
2 — Size

« Ideal size of the tissue should be 5 mm thick.

3 - Volume ratio

« Volume of fixative is at least 15 to 20 times greater than volume of plant
samples.
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4 — Time Minimum fixation time for 5mm Plant
samples is 12 hrs.

5-The pH should be kept in the physiological range of les than7 chemistry,
) used to specify the 2, ~LapH (potential of hydrogen) is a numeric scale (
acidity or basicity of an aqueous solution

6 — Autolysis In biology, autolysis, more commonly known as
self-digestion, refers to the destruction of a cell through the
action of its own enzymes. It may also refer to the digestion of an
enzyme by another molecule of the same enzyme.

In Plant cell There are some organelles called Microbodies when
exposed to the decomposition produces some Enzimes known as
Cathepsins which starts reverse its activity after the death of a
cell, where it breaks down and analyze the protein molecules and
convert it to amino acids and then distort cell components.


https://en.wikipedia.org/wiki/Biological_cell
https://en.wikipedia.org/wiki/Enzyme
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7 - Permeability

Permeability rate plays an important role on the
effectiveness of the fixative solution, Penetration (refers to
the ability of the solution to diffuse into the tissue) the more
quick Penetration of fixative solution has a good effect on
the killing of the sample and short fixation, and gave positive
results.

8 - Osmolality
« The addition of a buffer to the fixative solution may alter the
osmotic pressure

exerted by the solution.
« Hypertonic solutions give rise to cell shrinkage whereas
hypotonic and isotonic

fixatives result in cell swelling and poor fixation.
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