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BIOL 530

Procedure for Clearing and Staining Fishes

Extra Credit (up to 15 pts)

Objective: To gain experience clearing and staining fishes.

Purpose of procedure:  This technique stains bones red and cartilage blue while clearing or removing other tissues.  This produces an intact specimen that can be examined under a dissecting microscope.  Stained specimens are valuable for comparative anatomy, ontogenetic, or systematic studies of bones and cartilage. 

Important points to remember:

· Work in groups of two – and I expect that both partners will contribute equally!

· Most solutions and jars will be already made up and placed on a shelf in LA 242 dedicated to this project.

· Plan ahead!  Entire procedure will take 4-8 weeks and most portions of it will require multiple visits per week to change solutions, etc.

· If for some reason you need to stop between steps, special arrangements may need to be made.  Between some steps we can store the specimen in a borax solution for a couple of weeks.

· I will try to be helpful, but sometimes things do not work, for reasons unknown. Or, at least I will try not to laugh (much) when your specimen dissolves into a blob of shapeless protoplasm after two weeks of work.

· Keep a log of all steps – time and date. 

The following protocol is modified from the following two sources – which in turn are based on compilation of numerous other studies.   I will probably leave both of these sources in the lab, with the expectation that they will stay in the lab.

Caillet, G., Love, M., and A. Ebeling. 1986. Fishes: A field and laboratory manual on their structure, identification, and natural history.  Waveland Press, Prospect Heights, Illinois.

Taylor, W. R., and G. C. Van Dyke. 1985. Revised procedures for staining and clearing small fishes and other vertebrates for bone and cartilage study. Cybium 9:107-119.

Grading:
  You need to turn in:
     1. The specimen(s), jarred and with correctly written label.

     2. A typed summary of your process.  This will include descriptive data of the specimen, including species, SL, and collection information and times and dates when solutions were changed.
  Your grade will be based on:
      1. The quality of the specimen.

      2. The quality of the label and typed summary.

(see back for Procedure)
Procedure

1. Obtain 1-2 specimen(s) for clearing and staining.   Specimens will be chosen from those collected on our first Saturday collecting trip to Caney Creek, Little Sandy River, and Tygart's Creek.  Choose specimens less than 100 mm SL (preferably less than 50 mm SL) to reduce chemical costs and time required to clear.  Available choices will probably include a host of minnows and darters and possibly sculpins, suckers, madtoms, or sunfishes.  Specimens will already be fixed in 10% formalin (=3% formaldehyde).

2. Record specimen data.  You should record the species, date of collection, place of collection, collectors (DJ Eisenhour and BIOL 530 class), and lengths (SL) of specimens. 

3. Cleaning.  Remove eyes and scales as much as possible.   If scales are hard to remove without damaging the specimen, remove them at step # 10.  Eviscerate the specimen.

4. Dehydration.  Briefly rinse in tap water, and then place in 50% ethanol for at least 24 hours.  Transfer to 70% ethanol for at least 24 hours.  Transfer to 95% ethanol for at least 24 hours.  Finally transfer to 100% ethanol for at least 24 hours.  For each transfer, be sure to swirl the container containing the fish and solution a few times to mix the solution well.  Specimens can be left in each alcohol step for longer, if necessary.  Leave your specimen in absolute ethanol (100%) until staining is to begin.  The ethanol can be reused, so poor it back in the labeled jar, when done.
5. Alcian blue staining.  DO NOT RINSE IN WATER.  Pour alcian blue stain solution (in 40% glacial acetic acid/60% absolute ethanol) into a labeled jar.  The jar should be as small as possible, but must allow the specimens to lie flat on the bottom.  Stain volume should be about 10 times that of specimen volume (probably 20-40 ml for most of your specimens).  Leave the specimen in the stain according the table below.

20-40 mm SL     about 12 hrs

40-60 mm SL     about 24 hrs 

60-100 mm SL   about 48 hrs  

6. Neutralization.  Return stain to original jar.  Rinse specimen and your jar briefly in tap H2O, then add saturated borax solution.  Borax solution volume should be about 50 times volume of specimens.  Leave in this solution at least 24 hrs.

7. Bleaching.  Pour off and discard borax solution (do not reuse).  Using the same jar, add bleach solution (20% H2O2 [3%], 80% stock KOH [1%] solution).  You will need to mix the solution.  Use about enough solution to cover the specimen completely, then double it.  The jar may be put in a strong light for 1 hour or ambient light of LA 242 for 24 hrs until specimen bleaches to a white or pale yellow.  It is not necessary to completely remove all pigment, but even the most heavily pigmented areas should be pale.  Careful monitoring is necessary, as excessive bleaching will fray fins!

8. Clearing.  Pour off and discard bleach solution and mix and add stock enzyme buffer solution (use about 0.1 g (or a pea-sized volume) of trypsin/pancreatin powder per 100 ml of buffer.  Stock enzyme buffer should be 20-40 times volume of specimens.  The specimens should be left in the stock enzyme buffer until tissues have cleared or nearly so.  After three days, replace enzyme solution with fresh solution.  If necessary, replace enzyme solution again after 10 days.  Mainly depending on size of the specimen, the clearing stage should take 5 days (20 mm SL) to 3 weeks (45 mm SL) to 7 weeks (80 mm SL).

9. Staining with alizarin red S.  Temporarily retain last enzyme buffer solution.  In a separate jar add 50-100 ml of alizarin red solution (in KOH [1%] solution) and specimens.  Let stain until bones become a deep red.  This should take 24 hrs for a 40 mm SL specimen; 48 hrs for a 70 mm SL specimen.

10. Destaining.   Pour off alizarin red solution into original container (it can be reused).  Rinse jar and specimen briefly in water and then add 50-100 ml of stock (1%) KOH solution.  Leave in this solution until excess stain is leached out (usually 2-4 days).  You should change the solution once (maybe twice) during this period.  At this time, remove any remaining scales.  If areas of the specimens are still yellowed, return them to the enzyme solution until they clear.  One clearing and destaining are completed, old solutions, including the KOH can be discarded down the sink.

11. Warm, liquid goo phase.  Place specimens in 40% glycerin (in 1% KOH) for at least 24 hours.  Transfer to 70% glycerin (in 1% KOH) for at least 24 hours.  The glycerin dilutions can be reused.
12. Glycerin storage.  Finally place specimens in jars containing enough pure glycerin to completely cover them.  Drop in a few crystals of thymol to prevent fungal growth.  Add a label containing all collection information and your names and submit to instructor for a grade.  Later, I will give them a catalog number and store them in the MOSU collection for all eternity.

Solution List – will do 5-7 groups

50% ethanol – 200 ml

Note: denatured ethanol is fine.

70% ethanol – 200 ml

95% ethanol – 200 ml

100% ethanol – 200 ml

Alcian Blue stain 200 ml

40 mg Alcian Blue, 80 ml glacial acetic acid, 120 ml pure ethanol

Borax (sat.) solution – 1000 ml

Peroxide, 3% - 300 ml

KOH stock 1% - 2000 ml  
10 g KOH to 1000 ml dH2O

Enzyme buffer 4000 ml 

3 parts borax solution, 7 parts dH2O

Alizarin Red solution 300 ml
saturate alizarin red in 300 ml of KOH stock

Glycerin solutions (diluted in 1% KOH)

     40% glycerin – 200 ml

     70% glycerin – 200 ml

     glycerin – 1 l

trypsin/pancreatin powder

thymol crystals
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