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SAFETY:  
· Xylene, HCL, Acid Alcohol, and Permount are hazardous in contact with skin.  ALWAYS wear gloves while working around these solutions, and wash with ample amounts of water if any gets on your skin or clothing.  Read safety warnings on all materials before using them.
· Xylene and Permount have potentially hazardous fumes.  They should always be used under the fume hood.
· Xylene, HCL, and acid alcohol will eat through some plastics.  Change your gloves frequently.  Use glass containers whenever possible.  If you use plastic containers, keep them inside an acid-proof tray or container.
· During thin sectioning, always take extreme caution not to get your fingers or hands near the blade.  The thin sectioning blade is extremely sharp, and is intended to cut tissue – including yours.  Never leave the blade in the microtome or holder when not in use.
MICROTOME USE:
· Note safety with thin sectioning blade.  Take extreme caution to keep fingers away from blade at all times.
· NEVER leave a blade in the microtome or microtome holder when not in use.  It only costs one finger to learn how important this is.
· Microtome blade holder is extremely expensive.  Always store blade holder in its box, clean and oiled before storage.  Blade holder should only be in microtome during use.
· Always clean the microtome after use, including little pieces of wax or tissue, and accumulated dust.  Use a stiff brush to clean off loose material.  Use xylene to clean off wax (using gloves, and avoiding fumes).  If you use xylene, coat moving parts with a very, very thin coat of light machine oil after cleaning.

· Keep microtome covered when not in use.
Name:  _______________________Date: ____________  Samples: _______________

H&E STAINING BEFORE EMBEDDING
Note:  Staining may be performed before embedding, or after mounting tissues on slides.  If tissues are tending to be over-processed, staining before embedding can minimize processing.  If you need to stain particular tissues, or otherwise be more picky about exactly how much staining goes on, you should stain after embedding, where you can check the amount of staining at each step.

1.  Label bath containers with pencil or inscription.  (Ink may wash off.)

2.  If stored in alcohol, rehydrate in 50% EtOH for at least 1 hour.  Start time____________

3.  Bath in:


water at least 1 hour.  Start time____________


clean water, at least one hour.  Start time____________


haemotoxylin solution for 10 minutes.  Start time: ________


tap water or Scott’s blueing solution for at least 5 minutes.  Start time____________


eosin for 4 minutes.  Start time____________


water for at least 5 minutes.  Start time____________

Go to embedding.

Name:  _______________________Date: ____________  Samples: _______________
EMBEDDING IN PARAPLAST/PARAPLAST EXTRA PROTOCOL

Note:  When using Paraplast or Paraplast Extra, try to keep temperature just above the melting point, and not much higher.  All times except baking (Step #10) are minimum, and specimens may be kept at any given step up to overnight.  Solutions for baths should be sufficient to cover the tissue.  

1.  Inscribe sample numbers into containers.  Numbers must be inscribed and/or in pencil, if you are doing more than one sample at a time.  Ethanol and Xylene dissolve ink, so ink labels are lost.

2.  Fix non-preserved tissues in 4% paraformaldehyde overnight.  If you are using preserved tissues, skip this step.  Start time_________  

3.  Dehydrate in ethanol.


a)  in 75% ethanol for 1 hr at 4oC.  Start time_________  


b)  in 90% ethanol for 1 hr at 4oC.  Start time_________  


c)  in 100% ethanol for 1 hr at 4oC.  Start time_________  

4.  Xylene bath.


a)  in 1:1 Xylene:Ethanol for 30 minutes.  Start time: ______


b)  in 100% Xylene for 30 minutes.  Start time_________  


c)  change of xylene, for 30 minutes.  Start time_________  

5.  Melt enough paraplast.  Heat Paraplast only enough to melt it.  Bathe in 1:1 Xylene:Paraplast bath, for 1 hour at 56-58oC.  Start time_________  

6.  Bathe in liquid Paraplast (56-58oC).  The length of bath depends on the thickness and porosity of your tissues.  (Very thick tissues will need longer times and a 3d bath.)

a)  first bath for 30 minutes.  Start time_________  


b)  second change, for 30 minutes  Start time_________  

7.  Make a paper label with species, specimen identification, date, and your initials.  Use pencil only.  Make an aluminum boat slightly bigger and deeper than the tissue you are going to embed, but not smaller than is easily handled..  Make sure you have a dish with cool water, large enough for the boat to sit in.  

8.  Put the tissue in the boat, and gently pour Paraplast to fill mold to completely cover the tissue.  Place the paper label in one end of the boat, making sure it is not even near touching the tissue.  If your boat leaks, put it quickly into the dish of cool water.

9.  Stored covered, between 1 to 35oC.  Can be stored indefinitely.
WAX SERIAL SECTIONING (MICROTOME USE)
Make sure microtome is clean and functioning.  Clean with xylene, then coat moving parts with a very, very thin coat of light machine oil.   Because static and dirt are fatal flaws when sectioning material, it is imperative that the microtome is absolutely clean and has no wax or residue anywhere around where the tissue is cut, or where it may fall by accident.  

1.  Unfold aluminum foil boat.  Check to make sure that no tissue is protruding from the bottom of the paraplast mold.  (If there is tissue sticking out, you must melt and re-embed the tissue.)  Using a backed blade, cut the block into a square or rectangle.  Make sure that the front (where the tissue is closest, and the direction from which you are going to work), back, and sides are fairly flat.  Most important is that the top and bottom – particularly the bottom, where each cut begins – are straight and parallel.  If the bottom edge is not straight, it will be somewhere between nearly impossible and impossible to get ribbons later on.  It is best to make a ‘pyramid,’ rather than straight-sided box, so that you have the maximum sized base, but the minimum amount of extra material around your tissue.  Again, make sure everything is straight, but particularly the bottom (cutting) edge.

2.  Make sure you have a wooden dowel or block that will fit in the microtome’s tissue holder; a flat blade or scalpel handle that can be heated, some of your paraplast shavings, and a flame.  Heat the blade over the flame so that it is warm enough to melt the paraplast.  Prime the wooden dowel for the tissue by gently rubbing some melted paraplast into the top surface.  Using the heated blade, smooth this surface.  Using the heated blade to warm the back of the tissue block and the primed dowel surface, mount the tissue block on the dowel.  After it is mounted, use the heated blade parallel to the bottom edges of the tissue block, adjacent to the dowel, to ensure a good seal between the tissue block and the dowel.  Let the block cool.  Check to make sure that the bottom and top edges of the block are still straight and parallel, and trim if necessary.
3.  Place paper (preferably dark colored paper) under and in front of the microtome.  This should be clean, fresh paper each time, so that the sections will not stick to any part of it.  Make sure that you have at least two paint brushes (preferably hair), and at least two wooden toothpicks, for manipulating the sections.  You will also need a rounded blade or scalpel for cutting the sections after you have made them.
4.  Place the mounted tissue block in the holder, clamping down on the wooden dowel.  Using the coarse adjustor, make sure that the block holder assembly is all the way back (retracted into the machine), and down (so it does not come down by accident, and cut your finger off).

5.  Assemble the blade holder; it should have a very light coating of machine oil, but should not be in any way oily, and should have absolutely no particles of wax or anything else on it.  This is extremely important, as your sections will adhere to any dust, wax, or old tissue.  Make sure you have a new blade, or a new, sharp section of a used blade.  (Never, ever leave blades in the blade holder when not in use!)  You may want to ensure it is clean by using the inside (not the edge) of a kimwipe with some Xylene on it to wipe off the edge of the blade – do not do this toward the blade, which will both cut you, and dull the blade.  You may have to adjust the blade and/or the blade holder to get the most of reaching new parts of a used blade.  

6.  Make sure the microtome is set for the desired thickness, between 5 and 10 μm.  (We are using 7 μm for ice worms.  Adjust the blade holder to the correct angle – this is usually the most obtuse angle for us, using the short blades.  You will have to experiment to find the correct adjustment for your embedding material, tissue, and blade. Move the blade holder apparatus until it is very close to the front (cutting) edge of the block, but not touching.  The closer it is to the block, the less turning you will have to do, but you absolutely do not want it touching the first swipe through, or you may break your block.

7.  Check now to make sure that the bottom of the tissue block is parallel with the blade.  It is critical that the bottom edge of the tissue block is straight and parallel with the blade, and that the front of the block is straight up and down.  Adjust the angle of the tissue block using the three adjustment screws.

8.  Begin turning the fine adjustment, so that the block is now moving forward toward the blade.  Slow is better than fast, but with experience you will find a moderate pace.  It is easier to manipulate the ribbon as it comes off if you have the microtome turned to the left, so that you can turn with your right hand, and hold the ribbons with your left.
9.  When you begin to get section coming off the blade, use the brushes to hold the sections up slightly off the blade holder.  A slight twirling motion up and away from the blade holder, on the under side of the sections, will help you do this.  Static and dirt are your enemy.  You will continue to hold the section with the brushes and/or wooden picks as long as you are making ribbon.  Ideally your ribbon will come off all connected, and with equal sized and symmetrical sections.  If it is not, you will have to clean and/or readjust something.  It is best to do the adjustments right away, rather than waste your tissue on poor sections.

10.  After you have a desired length ribbon (or can’t hold any more without dropping it), use your right hand to detach the last section from the blade.  This last section may be destroyed in the process, but that sometimes can’t be helped.  

11.  Place the ribbons on the paper in front of the microtome.  Straighten any twists.  At this point, you may want to cut more ribbon, or go ahead and mount these before sectioning more.  (Be sure to clean the blade before starting any more sections.  Always clean moving with the edge, not cutting yourself against it.)  

MOUNTING SECTIONS

The number of sections you put on a slide is determined by the size of the sections and the size of the coverslip you are using.  You can often fit 2 or even 3 rows of sections (ribbon) on a single slide.   **Make sure the slide warmer is between 35-40oC.**
1.  Using your coverslip as a guide, determine how many sections long, and how many ribbons wide, you are going to put on a slide.  More sections on a slide is easier to examine; cutting too many sections for a slide can end up in destroyed sections.  Cut ribbons into the appropriate number of sections, using a rocking (not slicing) motion with a curved blade or scalpel.  

2.  Mix a dash of albumin with about 20 ml of distilled water.  The amounts do not have to be exact.  Using your finger (with gloves on), smear the top of the slide with your albumin mixture.  You want a thin, even layer, but try to use as little as possible and still cover the surface.

3.  Using a pipette or eye dropper, make a thin line down the length of where you want a section of ribbon on your slide.  Using the brushes and/or wooden picks, pick up a piece of section, and starting at one end, slowly lower it onto the slide.  Let the water tension pull the section into place as you go.  Putting the section on dry slide will result in wrinkles and torn tissues, and you will not be able to move dry sections.  Add a drop of water at either end if necessary to keep the surface between the slide and the sections moist.  If it is moist, you should be able to move the sections around a little, if you need to straighten them out.  Repeat for as many ribbons as you are going to put on one slide.

4.  Make sure that the surface between the tissue and the slide is wet.  Add a drop of water at any point where it is dried out (without flooding the sections off the slide, of course).  Take the slide and put it one the slide warmer.  The sections may expand anywhere the surface is moist.  You should be able to see the sections expand, and to shift them slightly as long as the surface is moist.  As soon as the surface is dry, even in part, do NOT try to move the sections!  

5.  Sections should stay on the slide warmer for 8 hours, or overnight.  Alternatively, they can stay on just long enough to expand, and dry at room temperature, in a place protected from dust.  If dried at room temperature, they should be left for 24 hours.

Continue with dewaxing.

Name: _______________________  Date: __________  Samples:  ________________

DEWAXING AND STAINING PROTOCOL

Check off only after completing each step.

__  Step 1.  Make sure slides are adequately labeled.  LABELS MUST BE WRITTEN IN PENCIL.  Xylene and ethanol take off ink labeling.  Be sure to check the label each time before moving to the next bath, to make sure they are in order.  Be aware that solutions need to be changed frequently, especially the first few Xylene baths, and the first alcohol baths. You will have to change these less often if you make sure to let the excess drip off before moving to the next bath.  Change water baths after each and every use.  

__  Step 2.  Dewaxing:

NOTE:  If you stained your tissue prior to embedding, simply remove wax by dipping in 100% Xylene, then move immediately to Step 5.

If you did NOT stain prior to embedding, immerse slides in:

100% Xylene (under fume hood),  just long enough to remove wax
1:1 alcohol: Xylene  (under fume hood), 2+ minutes
100% alcohol, 2 to 5 minutes
100% alcohol, 2 to 5 minutes

90% alcohol, 2 to 5 minutes
70% alcohol, 2 to 5 minutes

tap water, 5 minutes
__  Step 3.  Staining.

__   haematoxylin for 10 minutes – Note below.  

__  Scott’s tap water (bluing solution) for at least 5 minutes.  


__  acid alcohol briefly

__  water for at least 5 minutes.  

Check specimen under a scope and see if sufficiently stained.  If needs more, this step can be repeated.

__  Step 4.  Counterstaining.


__ eosin for at least 4 minutes – Note below.

__  water for at least 5 minutes.  

Check specimen again under a scope.  This step may also be repeated.
__  Step 4.  Destaining:  Immerse for 3 to 5 minutes each:
70% ethanol bath.

90% ethanol bath.

100% ethanol bath.

100% ethanol bath

50% ethanol 50% Xylene bath (under fume hood)

100% Xylene. (under fume hood)

__  Step 5.  Do NOT allow to air dry.  As soon as you take the slide out of the Xylene, drain off excess xylene, then put several drops (or a row) of Permount or Canadian Balsam on tissue, and cover with coverslip.  Allow to dry at least 24 hours (48 hours is better) before you touch the coverslip.  Some people report that Permount cracks over long periods of time (like a decade); others claim it is stable for decades.
SOLUTIONS

Acid Alcohol

29 ml distilled water

1 ml concentrated HCL

70 ml EtOH

**Add in this order!!!

Eocene Solution
1 g Eocene y

100 ml distilled water

Mayer’s Albumin Fixative

Beat white of an egg (only until well broken up, but  not stiff) with egg beater and pour into tall cylinder.  Let stand until the air brings suspended material to the top (overnight).  Pour liquid from bottom and to it add an equal volume of glycerol.  A bit of sodium salicylate, thymol, merthiolate, or formalin (1:100) will prevent growth of molds. 

SAFETY:  

· Xylene, HCL, Acid Alcohol, and Permount are hazardous in contact with skin.  ALWAYS wear gloves while working around these solutions, and wash with ample amounts of water if any gets on your skin or clothing.  Read safety warnings on all materials before using them.
· Xylene and Permount have potentially hazardous fumes.  They should always be used under the fume hood.
· Xylene, HCL, and acid alcohol will eat through some plastics.  Change your gloves frequently.  Use glass containers whenever possible.  If you use plastic containers, keep them inside an acid-proof tray or container.
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