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2.2 Cytological Technique

The characteristics of the transmission electron microscope impose severe restrictions on the nature and
preparation of samples. Since electrons are easily absorbed by solid matter, only ultrathin sections (30 to
50 nm thick) can be examined. Additionally, since the major atoms of living matter (C, H, O, N) are
transparent to electrons, it is also necessary to enhance the contrast of structures using heavy atoms that
are opaque to electrons, which selectively bind to certain areas.

Steps of the protocol :

- Fixation : Traditional fixatives are not sufficient as they tend to destroy fine structures. Other
chemicals, such as osmium tetroxide (OsO.), glutaraldehyde, or potassium permanganate, must be used.

- Dehydration : The principle is the same as in classical histology, except that dehydration must end in a
resin solvent used for embedding.

- Embedding : Embedding media are often resins of the araldite family. Solid and very hard blocks are
obtained, including and impregnating the sample for analysis. The hardness of this material allows for
extremely thin and regular sections.

- Sectioning : Ultrathin sections are produced using an ultramicrotome, which allows sections of 30 to 50
nm thick. These sections are collected on metal grids that allow electron passage.

- Positive Contrast : To enhance the contrast of electron-transparent samples, the ultrathin sections are
impregnated with contrasting agents, usually heavy metal salts opaque to electrons, such as uranyl acetate
or lead citrate, which preferentially bind to specific areas of the cell.
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Practical Session No. 1: Cell Study Techniques Using the Light Microscope

483 3054cla [ Jadclu; 1 8aadi[]
[J Duration: 1 hour and 30 minutes

/ Learning Objectives:dsabail) Cilay)

LS AsaSd A s Ayl byl ygaall Jlexisle
i sSall 5 JSEN JDA e Al geal) LAY 5 Al UOAD oy el

* Identify the basic steps for preparing a temporary microscope slide.

* Use the light microscope properly to observe cells.
* Distinguish between plant and animal cells based on shape and components.

/ Materials and Equipment:Aleiuall &) g8 g 3) gall

Soale Gus— shiecle — Jumy dakii— 5 Jslan— a3 ) — Lo dala ) kel dala j @l b~ s sene
(Jiia

Light microscope — glass slides — cover slips — forceps — dissecting needle — iodine solution — piece of
onion — distilled water — absorbent paper or tissue.

/ Steps of the Practical Activity: Al bLiil) Ja) sa
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* Recall the concept of the cell as the structural and functional unit of living organisms.
* Show an image or model of a plant and an animal cell.
* Explain the importance of using the microscope to study cells.

/ Preparation of an Onion Epidermis Slide (15 min): (4422 15) Jeadl) 8 38y day & jpdand 2

deadl gob ppa dald 2]
A5 5l e iled 438 ) Al Juadl il el 2
Aglidala jday yd o g 3



)5l Slanlls 315l slil) gall Jslaa (e ylailaial 4
) sed) lelid Ciadl 385 ala )l el a5
wale ()5 Jsbaall (e (il sl 6
7. Take asmall piece of onion.
8. Using forceps, separate athin transparent layer from the inner epidermis.
9. Place it on aclean glass slide.
10. Add a drop of iodine solution (to stain the nucleus and cell wall).
11. Carefully place the cover slip to avoid air bubbles.
12. Wipe off the excess stain with absorbent paper.

/ Observation Under the Microscope (20 min): (4 20) sgaellhddiadall 3
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Place the slide on the microscope stage.

Start with the low-power objective lens.

Adjust the image using the coarse focus, then the fine focus.

Observe the cell shape and identify the cell wall, nucleus, and cytoplasm.
O Switch to the higher objective lens for more detailed observation.
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| After Finishing (10 min): (@32 10) s 4N = 4
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* Clean the slide and the cover slip.

* Turn off the microscope.

* Cover the microscope with its protective cover.
* Make sure the table is clean and dry.

/ Observation Table:<adall Jsaa
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/ Final Questions:dsuia 4k
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4. What is the difference between a plant cell and an animal cell?
5. What is the purpose of using iodine solution?
6. Why do we always start the observation with the low-power objective lens?



