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Staining:

Staining is the use of dyes or Stains to render distinct colours to different constituents of the
tissues under investigation. Some of the stain or dyes used in biological studies are given in
the Table (Important Stains and their properties).
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Table 6.1. Important stains and their properties

Fs.zvo. Stain Colour Properties
1. Acetocarmine Bluish-red It stains chromosomes.
I 2. | Acid fuchsin Brilliant magenta | It stains cortex, cellular walls and also
mitochondria.
I = Aniline blue Blue magenta It used to stain fungal hyphae and spores.
L 4. Basic blue Magenta red It is a nuclear dye and also used to stain
mucin and cellulose.
T S: Crystal violet Violet It is a good bacterial stain used in gram
staining.
6. Eosine Pink It is a good cytoplasmic stain for animal
tissues.
y & Fast green Green It is used to stain cellulose and lignified
cell walls.
8. Fuelgen’s stain Purple of red Used to stain DNA and for observing
chromosomes during cell division.
9. Hematoxylin Violet or blue Used to stain cellulose cell wall.
10. lodine solution Blue It stain starch ;grfains.
11. Janus green Greenish Blue Used to stain funﬁ and mitochondria,
12. Methylene Blue Blue It stain golgi complex and yeasts.
13. Phloroglucinol + HCH | Red It stain Ii_gniﬁed walls.
14. Ruthenium Red Red It stains Pectin of middie lamellae.
15. Safranin Red It stains ligLniﬁed Tissues as well as nuclei.
16. Sudan (II) or (IV) Red It stain oil, cutin and subernn
17. | Sudan black Black It is a specific stain for fatty substances.
18. Toludine blue Blue Used to stain RNA.




Mounting:

Stained section of the Plant material is required to mounted to glass slides for investigation under the microscope. A
drop of mounting medium is put on sections and gently cover slip is lowered on the sample with the help of tweezers.
Air bubbles trapped on the material is gently removed when cover slip is on the material.

Extreme care should be taken when handling newly covered slides as it is easy for cover slip to dislodge and damage the

tissue.
Freshly covered slides should not be examined with microscope, as is possible to get a drop of “wet” mounting media on

the objective.
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Mounting media

The mounting medium is the solution in which the specimen is embedded, generally under a cover glass. Simple liquids like water or glycerol can be considered
mounting media, though the term generally refers to compounds that harden into a permanent mount. Properties of a good mounting medium include:

1 - Having a refractive index close to that of glass (1.518).

2 - Non-reactivity with the specimen.

3 - Stability over time without crystallizing.

4 - Darkening, or changing refractive index.

5 - Solubility in the medium the specimen was prepared in (either aqueous or non-polar).

6 - not causing the specimen stain to fade or leach.
rJadt aall s gl Gatlad | p padadl o cladl Jia
(1.518) z 3 &l Jalas (g0 B L) Jalaa Ld — 1
Al r= Jeladll pac - 2
Bk 05 sl )5 e pe il - 3
LS Jalaa st o) ) gl pae - 4
(b e o) (Ple) Jay (B Al jumad S dansll A Ll - 5
AL 5 Al o5l s ¥ - 6




Examples of mounting media

Mounting media Aqueous

Popularly used in immunofluorescent cytochemistry where the fluorescence cannot be archived. The temporary storage must be done in a
dark moist chamber. Common examples are:

1. Glycerol-PBS (9:1) with antiquench e.g. any of the following 1.p-phenylenediamine
2. propyl gallate

3. 1,4-Diazabicyclo (2,2,2)-octane (DABCO) (very popular)

4. Ascorbic acid

5. Mowiol or Gelvatol

6.Gelatin

7. Mount™

8. Vectashield

9. Prolong Gold

10. CyGEL / CyGEL Sustain (to immobilize living, unfixed cells and organisms)
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Mounting media Non-Aqueous (permanently mounted )
Slide of 60-year-old holotype specimen of a flatworm (Lethacotyle fijiensis) permanently mounted in Canada balsam
Used when a permanent mount is required

1.Canada balsam

2.DPX (Distrene 80 - a commercial polystyrene, a Plasticizer e.g. dibutyl phthalate and Xylene)
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Canada Balsam:

This is a natural mounting medium obtained from the balsam fir tree (Abies balsamea). The optical properties are
nearly identical with those of glass. For this reason, Canada Balsam was used for many years as a Kit to hold optical
lenses in place. Meanwhile, synthetic lens Kits have replaced Canada Balsam, it is still used as a mounting medium for
microscopy, however. Canada Balsam has the advantage that its optical properties do not deteriorate with age.
Permanent slides mounted with Canada Balsam have been stored for a century and are still useful.
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Disadvantage of Canada balsam

The disadvantage of Canada balsam is, that the specimen must be placed into xylene (toxic!) before embedding. Wet
specimens must first be dehydrated in alcohol and then transferred to xylene. Transferring specimens directly from
alcohol to Canada balsam won’t work, because the alcohol won’t dissolve the Canada balsam.

Summary: The advantage of Canada balsam is the long storage ability of the slides. Other, modern, mounting media may
have a similar storage ability, but with Canada balsam there is historic experience. A disadvantage is the need for toxic
solvents when preparing the specimen. Apparently, it is also not very cheap to obtain.
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Euparal: This mounting medium was invented in 1904 by Prof. G. Gilson, Professor of Zoology at Louvain University, Belgium. It
contains the substances sandarac, eucalyptol, paraldehyde, camphor, and phenyl salicylate. Euparal possesses a nice odor (but don’t
smell it anyway), due to the natural oils that are included. Euparal is commonly used to mount histological specimens and insects. One
big advantage of Euparal is, that the specimens can be transferred directly from the alcohol in which they are stored. Do not embed
specimens which contain water, this may result in a clouding of the mounting medium.

Summary: Advantages of Euparal include the possibility to directly transfer specimens from alcohol to Euparal without the need of

toxic solvents. A disadvantage is the relatively long drying time of a few days to weeks.
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Eukitt and other resin-based media: Eukitt is a very fast drying general-purpose resin-based mounting medium. Eukitt
will solidify within about 20 minutes. The specimens must be free of water and placed first in alcohol and then in xylene
prior to mounting. The use of xylene is a disadvantage, as it is harmful when inhaled. Eukitt itself can also be diluted by

xylene to adjust it viscosity.
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Besides Eukitt, a range of other resin-based mounting media are commercially available, such as Diatex, Entellan, Malinol, Rhenohistol
and Depex. They differ in their refractive index. All of these mounting media require the specimen to be first dehydrated in alcohol and
then transferred to xylene. Some of these resins shrink significantly during the drying process.

Summary: The advantage of Eukitt is that it is a fast drying mounting medium. The disadvantage is the need for toxic solvents to prepare
the specimen.
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Clear nail polish: Nail polish can be used to seal the sides of the coverslip when using aqueous mounting media. It can
also be used directly as a mounting medium. The specimens must first be dehydrated in alcohol and can then be
directly mounted (without xylene) in nail polish.

Summary: The advantage of nail polish is, that it is readily available and that it avoids the use of toxic organic solvents
to treat the specimens. One disadvantage is, that it seems to shrink a lot when making very thick mounts (such as
whole insects).
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Glycerol jelly: The advantage of Glycerol jelly is that it s water-based and that this avoids the need of alcohol
dehydration (which possibly deforms the specimens), and other toxic organic solvents. Some specimens can only be
satisfactorily mounted in Glycerol jelly. It also does not shrink. The disadvantages include the need for a potentially
toxic antiseptic in the jelly, the difficulty of mounting the specimens and the need to seal the cover slip with nail polish.
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Glycerol: It is possible to make a permanent mounts by embedding the specimen either in pure liquid glycerol or

a specified glycerol-water mixture. The glycerol-water mixture can be adjusted to an appropriate refractive index.
Adding more water lowers the refractive index. It is also possible to use pure water alone (for some delicate algae,
for example).

Algae and other water organisms can be embedded this way. Algae that are embedded in pure glycerol may shrink
because the glycerol withdraws water from the cells. If the algae shrink too much, then the glycerol should be more
diluted with water. A high concentration of glycerol should be maintained, however, otherwise there is a risk of
fungal growth in the medium.
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The advantage of glycerol is, that fungi and algae do not shrink as much as with other mounting

media. It is also not necessary to treat the specimens with alcohol or organic solvents, which may
introduce artifacts and remove pigments. The disadvantage is, that it is difficult to prepare slides that are
truly permanent in nature. A proper sealing of the cover slip corners is absolutely necessary if one wants to
store the slides over extended periods.
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