Important considerations in performing skin biopsy for nerve evaluation:

1. Is person allergic to lidocaine or sulfa based antibiotics like baccitracin.

2. Is person on anticoagulants.

3. Punches from Accuderm only need to penetrate half the distance of the metal head.  Deeper will only create excessive bleeding and reach fat layers.

4. Only use 2% PLP fix.  Formalin blocks the antigenic determinant sites.

5. Fix time should be 12-24 hrs. for optimal immunohistochemistry results.

6. PGP9.5 antibody should be purchased from Chemicon for humans and Biogenesis for Rat skin.

7. ***Forceps should NEVER contact the upper layers of the skin.  Handle GENTLY by the deeper reticular dermis ONLY.  These fine unmyelinated epidermal fibers will be destroyed if crush artifact is introduced.

8. Specimens must never be allowed to air dry on gauze.  They should be placed directly in fixative.  

9. Fix tubes must be full and care must be taken not to crush the specimen with the lid.

10. When placing specimens in refrigerator, (NOT FREEZER) check to see that they are submerged in fix and not stuck to the underside of the lid.

11. In determining side of patient to biopsy for peripheral neuropathy evaluation, do not biopsy distal to past surgical sites (i.e. past knee surgery).  

12. 2% lidocaine injection should be close to the surface in order to raise a bleb.  If injected only deep below the skin, the patient will still feel pain.

13. Stay away from lidocaine needle track when selecting punch site.  Stay within bleb area but not including hole from needle.

14. Check person for anesthesia with a single needle tap away from site to be biopsied.

15. Place a 2x2 gauze pad over Band Aid to prevent potential blood leakage on pants.

16.
If questions regarding these protocols, please call Peter Hauer at 410-955-3254.

Recipes For Making PLP Fixative

(Paraformaldehyde/Lysine/Periodate)

Pete Hauer 410-955-3254

8% Paraformaldehyde Stock :

1. Heat 800 Mls of dH2O to 55 degrees C.

2. Add 6 drops of 50% w/w NaOH.

3. Add 80 grams of “Prill Grade” Paraformaldehyde from Electron Microscopy Sciences (Cat# 19202, Telephone# 215-646-1566) and stir continuously on heat/stir plate.  Do not allow powder to settle on bottom of beaker)

4. DO NOT ALLOW TEMP TO EXCEED 60 DEGREES C. OR YOU WILL MAKE FORMIC ACID!!!!!

5. Stir until solution is clear.  A small amount of flocculent material will remain.

6. Vacuum filter through a 3mm Whatman filter in a Buchner funnel on a filter flask.

7. Top off to 1 liter and store at 4 degrees C. for up to 1 month.

0.4 M Sorrensons Phosphate Buffer Stock:  (use at 0.1M on tissues)

1. Dissolve 7.176 Grams of Sodium Phosphate Monobasic Monohydrate in 100 mls dH2O.

2.   Dissolve 49.4 Grams of Sodium Phosphate in 750 mls dH20.

3.   Add #1 and #2 in a 1 Liter cylinder and top off to 1 liter with dH20

4. If you have properly weighed out the chemicals, you should now have pH7.6.  Do not    correct with acid or base. 

5. This stock solution must be diluted with dH20 to be used on tissues at 0.1M. 
6.   This may be stored at room temp for up to 6 months.

Lysine Stock:  To be used for making PLP mix
1. Dissolve 16.4 grams of L-Lysine  (Sigma cat #L5626, telephone #800-325-3010) in

      300 ml dH20.

2.   Adjust pH to 7.4 with 0.1M Na2HPO4 

3. Add dH20 to 450 mls 

4. Add 0.1M Sorrensons Phosphate buffer to 900cc

5.   This may be stored at 4 Degrees C. for up to 3 weeks.

Sodium m-Periodate:

1.   Purchase from Sigma (Cat#s1878     100gram bottles)

2.   This will be used to make PLP fix

To Make PLP fix for Skin Biopsies:  (finally…) Make fresh on the same day as biopsy:

1. Use 50 ml polypropylene centrifuge tube to mix solutions in (convenient)

2. Add 30 mls of Lysine Stock

3. Add 10 mls of 8% Paraformaldehyde

4. Add 0.085 grams of Sodium m-Periodate Powder

5. Shake until powder dissolves.  

6. Add your skin biopsies for a minimum of 12 hrs and a maximum of 24 hrs.

7. Rinse your samples with 0.1M Sorrensons Phosphate Buffer

8. Cryoprotect overnight at 4 degrees C. in 20% Glycerol/0.1M Sorrensons Phosphate buffer.

9. Either cut the next day on a freezing sliding microtome or store in –20 degrees C. Freezer in 2 ml screw cap eppendorf with 150 microliter of #8 above.  Tissue should be submerged in this to prevent freezer burn. 

10. For optimal results, cut before storing in Freezer.

11. Tissue blocks may remain in #8 for up to 1 week at 4 degrees C. refrigerator before being stored frozen at –20 degrees.

IMMUNOCYTOCHEMISTRY OF FROZEN SKIN SECTIONSPRIVATE 


PETE HAUER'S PROTOCOL


phone # 410-955-3254

1.
FIX SECTIONS IN 2% PLP FOR 12-24 HOURS AT 4 DEGREES C.

2.
RINSE TISSUE BLOCKS WITH .08M SORRENSONS PO4 BUFFER: 2 X 5 MINUTES.

3.
CRYOPROTECT TISSUE WITH 20% GLYCEROL, .08M SORRENSONS PO4 BUFFER O.N. 
AT 4 DEGREES C.

4.
DAY 2:  EITHER FREEZE SECTIONS IN 150 ul OF CRYOPROTECTANT, OR CUT 
FREEZING SLIDING SECTIONS THIS DAY.  

                                           A.          TO FREEZE FOR STORAGE:  IMMERSE IN 150 ul OF CRYOPROTECTANT, PLACE IN SEALED TUBE, QUICK FREEZE ON DRY ICE AND STORE IN -70 DEGREE FREEZER.   RECOMMEND  STORAGE FOR SHORT TIME IN REFRIGERATOR AND THEN CUT.  FREEZE THAW CYCLING NOT OPTIMAL FOR TISSUES.




B.
TO CUT ON FREEZING SLIDING MICROTOME:




1.
FREEZE STAGE WITH CRUSHED DRY ICE.

2.
MAKE A PLATFORM OF FROZEN 30% SUCROSE APPROX. 4 MM HIGH ON STAGE.  THIS WILL ENABLE YOU TO CUT THROUGH THE ENTIRE BLOCK WITHOUT HITTING THE KNIFE ON THE BRASS STAGE.

3.
PLACE A DROP OF 30% SUCROSE ON PLATFORM AND SET TISSUE BLOCK ON WET DROP IN APPROPRIATE ORIENTATION.  ALLOW DROP AND TISSUE TO FREEZE AND COVER WITH FINELY CRUSHED DRY ICE.

4. CUT SECTIONS AT 50 MICRONS AND STORE IN A GLYCOL BASED ANTIFREEZE IN 96 WELL PLATES (LOW EVAP. TOPS).  STORE IN -20 DEGREE C. FREEZER.

5.
IMMUNOCYTOCHEMISTRY OF FROZEN SECTIONS:  DAY 1

A.
PERFORM ALL IMMUNO STEPS IN 96 WELL TISSUE CULTURE PLATES.  IT IS IMPERATIVE THAT ONCE THE IMMUNO RUN IS STARTED, THE SECTIONS MUST BE KEPT SUBMERGED AND NOT ALLOWED TO FLOAT OR DRY OUT.


B.
RINSE SECTIONS IN TBS 2 X 10 MINUTES AT ROOM TEMP.


C.
TO BLEACH MELANIN:
1.
PLACE SECTIONS IN 0.25% POTASSIUM PERMANGENATE FOR 15 MINUTES AT ROOM TEMP ON SHAKER TABLE. 



2.
RINSE 1 X 10 MINUTES IN TBS, R.T. ON SHAKER TABLE.

3.
PLACE SECTIONS IN 5% OXALIC ACID FOR 2 MINUTES.  USE 5 MINUTES FOR EPIDERMAL SHEETS.



4.
RINSE 2 X 10 MINUTES IN TBS.


D.
TRITON X-100 TREATMENT AND BLOCK COMBINATION:
1.
PLACE SECTIONS IN TBS WITH 0.5% POWDERED MILK, 1.0% TRITON X-100, 4% NORMAL SERUM (SAME SPECIES AS YOUR SECONDARY ANTIBODY IS MADE IN) FOR 4 HOURS ON SHAKER TABLE AT R.T..


E.
PRIMARY ANTIBODY:

1.  
PLACE SECTIONS IN TBS WITH 0.5% TRITON X-100, 2% NORMAL SERUM, 0.5% POWDERED MILK.  ADD PRIMARY ANTIBODY AT THE DESIRED DILUTION (PGP9.5 POLYCLONAL 1:1200, CHEMICON 800-437-7500 Catalog AB1761 USE THIS FOR HUMANS) (USE BIOGENESIS PGP 9.5 AT 1:1000 FOR RAT AND MICE STUDIES CAT# 7863-0504 POLYCLONAL TELEPHONE# 603-887-4600) AND PLACE ON SHAKER TABLE AT 125RPM AT ROOM TEMP OVERNIGHT.

6.
DAY 2 IMMUNO RUN:



1.
RINSE SECTIONS IN TBS 2 X 10 MINUTES AT R.T..


F.
SECONDARY ANTIBODY:

1.
PLACE SECTIONS IN TBS WITH 0.5% TRITON X-100, 2% NORMAL SERUM FOR 1 HR AT R.T. ON SHAKER TABLE.  ADD SUITABLE BIOTINYLATED SECONDARY ANTIBODY AT 1:100 (VECTOR GOAT ANTI RABBIT BIOTINYLATED).



2.
RINSE 2 X 10 MINUTES IN TBS.

G.
METHANOL/HYDROGEN PEROXIDE (GETS RID OF ENDOGENOUS PEROXIDASES):


1.
PLACE SECTIONS IN 30% MEOH/PBS WITH 1% H202 FOR 30 MIN AT R.T. ON SHAKER TABLE.

2.
MIX "VECTOR ABC" A:B MIX AT 1:100 IN PBS.  THIS MUST BE MADE AT LEAST 1/2 HOUR BEFORE IT IS USED.  PBS FROM GIBCO BRL 10X PBS W/OUT CaCl OR MgCl CAT#14200-075



3.
RINSE 2 X 5 MIN IN PBS.     TELEPHONE # FOR GIBCO 301-431-8585


H.
VECTOR ABC, AVIDIN BIOTIN MIX

1.
PLACE SECTIONS IN A:B MIX THAT YOU MADE UP IN G.2. ABOVE FOR 1 HOUR AT R.T. ON THE SHAKER TABLE.



2.
RINSE 2 X 10 MIN IN PBS

I.
VECTOR "SG SUBSTRATE KIT" (BLUE CHROMOGEN / PEROXIDASE SUBSTRATE)

1.
THIS MIX IS LIGHT SENSITIVE AND SHOULD BE MADE UP JUST BEFORE IT IS USED.
IN 5 MLS OF PBS, ADD 3 DROPS OF SG CHROMOGEN AND SHAKE.  NOW ADD 3 DROPS OF HYDROGEN PEROXIDE MIX.  SUCK UP MIX IN A SYRINGE AND FILTER WITH A 0.45 MICRON SYRINGE FILTER.  SQUIRT FILTERED MIX DIRECTLY INTO WELLS AND INCUBATE SECTIONS UNTIL DESIRED DARKNESS IS REACHED.

2.
RINSE 2 X 10 MIN IN PBS AND STORE HERE A MAXIMUM OF 1 DAY BEFORE COVERSLIPPING.  I RECOMMEND MOUNTING THIS DAY.  IF NOT STORE SECTIONS IN REFRIGERATOR IN PBS

7.
MOUNTING, COUNTERSTAINING AND COVERSLIPPING:
A.  
LABEL CHROM ALUM / GELATIN SUBBED SLIDE AND MAKE A MIX OF 1X- PBS/0.01% TRITON X-100.

B.
FILL A MEDIUM WEIGHING BOAT (WITH THE SOLN. MADE IN 7.A.) APPROXIMATELY 2/3RDS FULL AND LAY YOUR SLIDE FACING UPWARD IN THE SOLN.

C.
SUBMERGE YOUR SECTION IN THE SOLN. AND DRAG IT WITH A 16 GUAGE NEEDLE TO THE WET/DRY INTERFACE ON THE SLIDE.  ORIENT IT APPROPRIATELY AND LIFT SLIDE OUT OF SOLN.  WIPE BACK OF SLIDE DRY AND EXCESS LIQUID ON FRONT.  BEFORE TISSUE DRIES, LAY SLIDE UNDER DISECTING SCOPE AND MAKE SURE TISSUE IS NOT FOLDED ETC.  ORIENT IN NATURAL RELAXED STATE ON SLIDE TO REDUCE RIPPLE EFFECT UNDER MICROSCOPE.


D.
AIR DRY FOR AT LEAST 30 MIN.

E.
PLACE DRIED SLIDES IN ROOM TEMP. TAP WATER FOR 1 MINUTE TO REMOVE DRIED SALT RESIDUES.

F.
DIP INTO EOSIN FOR 5-8 SECONDS TO COUNTERSTAIN  (TIME DEPENDS UPON STRENGTH OF EOSIN AND PERSONAL PREFERENCE) AND DEHYDRATE IN 3 X 1 MINUTE 95% ETOH, AND 3 X 1 MINUTE 100% ETOH.


G.
PLACE IN XYLENES 3 X 1 MINUTE AND COVERSLIP.

RECIPES FOR SOLUTIONS USED:

0.4M SORRENSONS PHOSPHATE BUFFER:
DISSOLVE 7.176 G OF SODIUM PHOSPHATE MONOBASIC MONOHYDRATE IN 100 MLS dH20

DISSOLVE 49.4 G OF SODIUM PHOSPHATE DIBASIC ANHYDROUS IN 800 MLS dH20
COMBINE DISSOLVED SOLUTIONS AND TOP OFF TO 1 LITER.

IF WEIGHED PROPERLY, THIS 0.4M STOCK SHOULD pH AT 7.6 W/OUT ADJUSTMENT

CRYOPROTECTANT FOR TISSUE BLOCKS:
20% GLYCEROL

20% 0.4M SORRENSONS PHOSPHATE BUFFER

60% dH20

ANTIFREEZE SOLUTION FOR TISSUE SECTIONS
300 ML GLYCEROL

300 ML ETHYLENE GLYCOL

300 ML dH20

100 ML 2X PHOSPHATE BUFFER-----(33.65G SODIUM PHOSPHATE-MONOBASIC

----------------------

  7.7 G SODIUM HYDROXIDE PELLETS) PER LITER

1 LITER ANTIFREEZE

Reference paper for protocol:

McCarthy BG, Hsieh S-T, Stocks A, Hauer P.E., Macko C, Cornblath D.R., Griffin J.W., McArthur J.C.  Cutaneous Innervation in Sensory Neuropathies:  Evaluation by Skin Biopsy.  Neurology (in press)


PETE'S PROTOCOL FOR SUBBING SLIDES:PRIVATE 

1.
Clean and dust slides, and place in metal racks.  Don’t use slides with scratches.

2.
Add 3.0 grams of Gelatin to 550 Ml deionized water.

3.
Heat to about 60 degrees C. while stirring till Gelatin is 
dissolved.

4.
Cool 1 hour and add 0.275 grams of Chromium Potassium Sulfate (CrKSO4)2 * 12H2O. - Chrom Alum.

5.
Stir until dissolved (10-20 min) - it will look pale yellowish green.

6.
Filter the solution through a Whatman fluted filter, into a staining dish.

7.
Dip each rack of clean slides into de-ionized H2O, drain them and then dip into subbing solution for about 5 seconds.  Take 
care to dip gently so as not to create bubbles.

8.
Drain excess subbing solution back into staining dish and lay rack on an angle on a diaper in a cafeteria tray.  By tilting rack on edge of a cafeteria tray, all the excess subbing solution will drain to end of slides and onto the diaper.  
This will ensure an even coating without "thick and thin" spots.

9.
Place in a 60 degree C. drying oven overnite. (vents open)

10.
Remove slides from metal racks and repack in original boxes taking care not to scratch slides.

11.
Store in a room temp., dry environment.

Vectabond subbing agent by Vector Labs is also suitable for use.  Follow their enclosed protocol.
