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Animal Histology
3.1.10 C  Apply patterns as repeated processes or recurring elements in science and 

    technology.
    .

· Examine and describe recurring patterns that form the basis of biological classification, chemical periodicity, geological order and astronomical order.

3.3.10 A  Explain the structural and functional similarities and differences found among

                living things.

· Identify and characterize major life forms according to their placement in existing classification groups.
Introduction and Background:


Four basic tissues are generally recognized in the organization of vertebrate animals.  These are:1.  Epithelial tissue, 2.  Connective tissue, 3.  Muscle tissue, and 4.  Nerve tissue.  Each basic tissue has a number of subtypes which display specific structural and functional properties and occur in specific locations.  Much of the detail of these lies beyond the scope of this outline.  In general, the four basic tissues combine in various patters to form the organs of the vertebrate body.  These patterns are very specific and can be both appreciated and, at least to some degree, predicted from a knowledge of the basic tissues.  Moreover, these patterns tell us about how and what the respective organs contribute to the overall structure and function or the organism.  An elementary understanding of histology provides an essential bridge between the gross anatomy and physiology or organisms like ourselves and the structures and functions of single cells, as those topics are introduced in texts and lectures (or more rarely in some kind of cell biology exercise).  The most common and essential way to study histology is through extensive microscopic observation of “sections” of various organs taken from appropriate organisms – human, rat, primate, dog, cat, etc.


Because sections are thin slices, they are essentially two-dimensional.  An important skill to be developed while studying histology sections is that of mental reconstruction, to the extent possible, of the three dimensional organization of the original specimen.  This usually requires that more than one section be examined, and may prove to be difficult if an appropriate selection of sections is not available.  A knowledge of gross anatomy is often helpful at this point.  Experience in gross dissection is a valuable, but not essential, preparation for the beginning histologist.


Before a section of plant or animal tissue can be stained it must be fixed and then infiltrated with a material that will support the structures during sectioning.  This much will have been done for you.  You will be given a slide on which a section of tissue has been affixed.  The final steps before microscopic observation of the tissue are staining and mounting.  These are the steps that will be done in this lab.


The fixed sections that are provided have been embedded in paraffin.  This is removed in a series of steps and the section is then rehydrated before the actual staining is done.  In this lab two stains will be used: phloxine (an acid dye that will stain the cytoplasm pink) and methylene blue (a basic dye that will stain the nucleus blue).  After the stains have been applied the tissue is dehydrated and cleared with xylene.


The final step is mounting.  (This step may be done in the next lab period, if so the slides must remain in the final jar of xylene until it is mounted).  After the slide is taken from the jar of xylene, a cover slip is applied using mounting medium such as Permount.  The finished slide can then be examined under the microscope.
Guiding Questions:

Vocabulary:

Materials:


(102) Labeled Coplin staining jars with lids. (17/station)


Xylene


Absolute (100%) ethanol


95% ethanol


Phloxine stain


Methylene blue stain


Glass slides (with fixed and non-fixed tissue sections)


Cover slips


Permount


Tape


Graduated cylinder

Rubber stoppers

Microscopes
Safety Notes:

1. Use a clamp or clothes pin to hold slides while dripping in jars of materials

2. Do not place fingers in jars of materials.

3. Xylene, ethanol, and stains are hazardous wastes, dispose of properly

If material gets on your skin, immediately wash with soap and water.  It a spill occurs, immediately notify the teacher

Procedure:

1. Before starting the staining process, mark your slide to indicate the slide with the tissue section.  (use tape or a china marker)

2. Remove the paraffin from the sections and hydrate to water, by placing the slide into a jar of each of the following for the specified time:

a. #1 xylene – 5 min.

b. #2 xylene – 3 min

c. #3 xylene and 100% ethanol (50-50 mix) – 1 min

d. #4 absolute ethanol – 3 min

e. #5 95% ethanol in water – 3 min

f. #6 70% ethanol in water – 1 min

g. #7 water – 1 min

h. #8 stain in phloxine – 4 min

i. #9 rinse in water- 3 dips

j. #10 methylene blue – 5 sec

k. #11 rinse in water – 3 dips

l. #12 95% ethanol – 1 dip

m. #13 95% ethanol - 1 dip

n. #14 95% ethanol – 1 dip

o. #15 absolute ethanol – 3 min

p. #16 Xylene – 1 min

q. #17 Xylene – complete clearing in fresh Xylene – slide may remain in this indefinitely until mounting is possible (specimen must remain wet with Xylene)

3. Apply cover slip using permount (be sure to cover the specimen), allow to harden for a few minutes.

4. Focus on the slide at 100X and 400X magnification.  Draw and label a small section, indicating cell and tissue structure present.

Evaluation:

Name:  _______________________________
________________________________


_______________________________
________________________________

Title:
_______________________________

Objective:

1. The students will stain a slide of animal tissue with phloxine and methylene blue.

2.  The students will prepare a permanent mount of the stained tissue slide.

3. The students will observe, draw, and label a small section of their observed slide, noting cell and tissue structure present.

Procedure:  Follow Handout

Observation:  Draw and label your slide in the circle below.  Note cell and tissue structure present.

Discussion:
1. What change occurred on your slide in the first Coplin jar?

2. Why does the phloxine stain the cytoplasm of the cell?

3.  Why does methylene blue stain the nucleus of the cell?  
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