CHRONOAMPEROMETRY

Ascorbic Acid (FW 176.1)

STOCK 20 mM 0.18 g in 50 ml ddH,0
DILUTION 250 pM from 20 mM 500 puL in 40 mL PBSlite
NOREPINEPHRINE (FW 169.2)

STOCK 200 pmM .0017 g in 50 ml ddH,0

500 umM .0042 g in 50 ml ddH,0
2 mM .0169 g in 50 ml dd4H.0
DILUTION 2 uM from 200 pM 400 pL  in 40 mL PBSlite
2 M from 500 um 160 L in 40 mL PBSlite
2 um from 2 mM 40 pL  in 40 mL PBSlite
DOPAMINE (FW 189.64)
STOCK 200 umM .0019 g in 50 ml ddH,0
500 uM .0047 g in 50 ml ddH,0
2 mM .01%0 g in 50 ml ddH,0
DILUTION 2 M from 200 pM 400 UL in 40 mL PBSlite
2 uM from 500 uM 160 uL in 40 mL PBSlite
2 um from 2 mM 40 UL in 40 mL PBSlite



NAFION-~COATING PROCEDURES
Spin the Wheel of Nafion Roulette

1) Freund RK, Gerhardt GA, Marshall KE, & Palmer (2003) Alcoheol 30:9-18

Each microelectrode was coated with Nfrieon it enhance sensitivity and
selectivity to norepinephrine:

1) Fibre-length 150-200 Mm

2) Before coating, high-speed, 5-Hz chonoamperometric recording
were carried out in 0.1 M PBS for 10 min to test the patency of
the glue interfaces and to determine the general recording
characteristics for each microelectrode.
- typical background oxidation currents are -1.5 to -6 % 10772

3) Rinse microelectrode tip in distilled water and dry at 200°C for

5 min
4) ITmmerce in Nafion (5%)
- give 2-3 coats and dry for 5 min at 200°C after sach

immersion
"The improved high-temperature (200°C) drying procedure for the Nafion

coating has been shown to increase the temporal performance and
selectivity of the microelectrodes for measures of norepinephrine, ”

2) Yavich L, Jakala P, & Tanila H (2005) J Neurochem 95:641-650

1) Fibre-length 250-300 L
2} Dip electrode in Nafion (5%) solution 3x
3) After each dip allow the electrode to dry at 20 for 1 minute



PBS 0.05 M
2L; sodium phosphate mono, 2.8g: sodium phosphate

AA
0.18g/50ml1 = 20 mm

L-Glu
0.169¢/50ml = 20mM
0.084g/100 mI = SmM

KCl 70mM in a 100mi
0.52¢g; KCl, 0.46g; NaCl, 0.037¢ CaCl,

KCI 120mM in a 100mi1
0.894g: KCI, 0.17¢; NaCl, 0.037¢ Cacl,

DA (200uM) for CNS ejection
10 ml final volume saline

add

100 ul of AA 20 mM

I ml of DA 2mM

pH solution to 7.2-7.4

Dib, 11.34; NaCl, 11.68
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Electrochemistry Solutions

Calibration Solutions

A) Ascorbic Acid

Chemical Location: On shelves near balances.
Recipe: i r olv i

20 mM L-Ascorbic Acid  176.1 0.18 50 mL ddH,0
Container: Store solution in 100 mi glass bottle.

Storage: Make fresh daily
Special instructions: Solution turns yellow when it oxidizes.

B) Dopamine (3-Hydroxytyramine)
Chemical Location: DA is on the shelf. Perchioric acid (HCIQ, )is in Corrosives

cabinet,
Recipe: Chemical/ cone, M g/mole)  Grams __Solvent/ volume
2 mM DopamineeHC| 189.6 0.038 88 mL ddH,0

1 mL HClo,

Container: Store solution in 100 mi giass bottle,
Storage: At low pH this solution lasts months.

Special instructions: Make solution in 100 ml volumetric. If it turns color,

disnnea ~f it




Dopamine;

200uM Dopamine in Saline w/ Ascorbate: for 10 ml final volume, first add about 5 mi of
filtered physiological saline. Then add 50 micro liters of 40 mM Ascorbic Acid, Add 1.0
ml of 2.0 mM Dopamine, and the saline to volume, Then add 0.1 M NaOH, a few micro
liters at a time, until PH of 7.2-7 4 is attained. Do 1ot go over pH 8.0 if you do,
Dopamine wil} auto-oxidize, and you will have to start over. You can use the ascorbic
acid to bring the pH down if you g0 past 7.4

500uM Dopamine in Saline w/ Ascorbate: for 10 ml final volume, first add about 3m] of
filtered physiological saline, Then add 50 miero liters of 40 m Ascorbic Acid. Add 2.5 m]
of 2.0 mM Dopamine, and the saline to volume. Then add 0.1 M NaOH, a few micro
liters at a time, untj] 4 PHof7.2-7.4 i3 attained.

mM Dopamine Stock in 0.01M Perchloric Acid _ "30l01
P //':7 aka "3 Hydvosgtyraming on beitle %

DA F.W.= 1806 g/mole

To make 100m|, weigh out 0.0379¢ DA, and add to 50ml DIUF H20 in a volumetric

flask. Add 10 mlof 0.1 M perchloric Acid, then fill to the volumetric mark with DIUF

H20. Mix with a magnetic stir bar, and transfer to an amber 100mI [-Chem bottle,

T MOKE Ay e Covvp gt N LM Gerchios) Medd
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PBS Lite

0.05 M Phosphate Buffered Saline

Recipe for 2 and 4 liter prep

1. Transfer ~ 1800m] of deionized, filtered H20 to a 2 liter
Nalgene container. This is for 2 liter prep.

2. Fora 4 liter prep just double the deionized H20 to ~3600ml
into a 4 liter Nalgene container.

3. Add, while mixing with a stir bar:

Chemical F.W. Amount. Grams
2liter | dliter
SODIUM PHOSPHATE (NaH2P04) 1370 28/ 56

(MONOBASIC, MONOHYDRATE)

SODIUM PHOSTHATE (NaZHPO4) 141.9 1134/ 2258
(DIBASIC, ANHYDROUS)

SODIUM CHLORIDE {NaCl) 3844 11.68/ 23.36

4. Stir until all chemicals are dissolved, Transfer to g 2- liter or 4 -liter
volumetric flask, and add dH?20 to the volume mark.

5. Filter through a 0.2 micron nylon filter.

6. Test the pH; it should be 7.4

NOTE: Filtered PBS has g long shelf fife.
Totals: 0.10 moleg phosphate/2liters=0.05M
0.20 moles NaCl/ 2 liters = 0.1 OM

Molarity = 0.15M = 150mM (~300 mOsm)




Ef&C'Dr{JchcmrﬁtI’y Solutions

Plating Bath

The piating bath is 1 M HCI, saturated with NaC. The recipe below is for
making 500 mi of 1 M HCJ. To make the plating bath add about 80 ml HCl to a
100 mi beaker. Continue to add NaC| (stirring) until a 1/4” o 172" thick layer

Chemical Location: NaClis on the shelf near balances. HCIis in the Corrosive
cabinet.

Recipe: Chemical/ conc. Volume Solvent/ volume

1M HClI 45 ml HC 455 middH,0
Container: Store HCJ solution in 1 L glass bottle {on shelf near plating baths),
Storage: Long sheff life.
Special instructions: See above. Also, stir the solution prior to plating any

reference electrode. This redistributes the NaC/ in solution. If the
solution evaporates, add more acid and sait.



Intracranial Drug Application

A) 70 mM Potassium {with MaC] and CaCly)

Chemical Location: In Cabinels abnve Iralmnces.

ical/Cong, Wigimote) —Grgms ___ Solveni/Volume
1l mi ddH. 0
70 mM Possium Chigride (KCI) 4.3 052
79 miM Sodium Chioride (NaCl) 584 046
2.5 mM Calcium Chloride-Dihydrate
{CaCl #2H,0) 147 0037

Container: Stors salution in 100 ml glaes bomle in the refrigeraior.

Stoeige:  Solution hsty days to weeks (replace when clowdy or particles are visible}

Special Ingiruetions;  Make solution in 100 volumaetrie. Before use, check the pH of this drug
at roam temperature, ad adjust accordingly. Tse g syminge filter When filing the pipere.

B) 120 mM Potassium (with NaCl and CaCl)

Chemical Loegtion: In cabinet shove balznces,

Recipe: _ChemicalCong MWieimale)  Gramg Solvenolume
V00 maf G FE

120 mM Potassium Chlorida (KCly  74.3 0,894

2%m Sodium Chioride (NaCl) 584 0.170

2.5 mM Calcium Chloride-Ditydrate

{CaCLe2H0) 147 0T

Conteiner; Store solution i 100m1-glass baottle in the refrigeratar -

Storage; Solurion lasrs days to wecks {replace when cloudy or particles are visible),

Special Instructions: Maks solution in 100 ml volumetric. Before use, check the pF| of thi dnug
atroom temperature, ad adfist sccordingly, Use s syringe filter when filing the pipste.

) 200 uM Dopamine (with 100 pM Ascorbare)

Chemical Location; Use 2 mM DA, calibration solution and 20 mM A A calibration selution and
dilute with physiological saling,

ecipe: Chemic) [/Cone, Viluma
0.9%5MaC] {saline ) 9 ml
200 uM DA 1 ml {0f 2 mM DAY
FOO v A A SOl (af a0 mM AA)

Congairer: Store Solution in sintillation winl.

Stornee: Solution lasts only one day, Light Sensirive.

Special instuctions; Make and yse the sofurion the same day_ ddiust the ol Corefildy. 1 vou 20
abeve pH 8, DA and AA will oxidize ang You need tr star over. Use svringe flter when f) fling
the pipette,



SECTION 1

Electrochemical Worksheets
sreclrochemical Worksheets

The following page shows a sample worksheet used for in vivo electrochemical
recording in the rat brain. [t is useful to keep a written record of the responses as you
obtain them, including the filename and TTL# for each signal. After a TTL marked
signal comes back to baseline, press the END key. A small window will appear, listing
some of the parameters (amplitude, reduction/oxidation, ratio, rise time, efc.) for that
particular signal. Other columns on the worksheet are provided to indicate the brain
coordinates (Position) and the pressure ejection parameters (PSI * Sec and Volume).
Following an experiment data can be graphed and further analyzed using the Analysis
module of the FAST-16 program.
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SECTION 2
Reference Electrodes
feference Electrodes
In order to maintain a stable reference potential, the chemical reaction at the

reference electrode must be reversible. The mMost common reference electrode is g
silver wire plated with chioride. The reversibla reaction is:

Ag + ClF ccmeens AgCl + a-

For best results, the reference electrode should be re-plated befars every
experiment. After plating, the reference electrode should be compared io a stable
reference obtained from a commercial source. The voltage difference between the

in a 3 M NaCl solution.

Plating Procedure:

Plating bath: 1 M HCl solution (prepared in distilled water) saturated with Nac,
Power supply: 0.5-2.0 ampere 9-12 voit DC power supply
Wire; Two Teflon coated silver wires (0.008" bare)

1) Start by stripping off 4-5 cm of Teflan from one wire and about 1 cm from the
other wire. These wires should have the same amphenol connectors that are
used on the carbon fiber working electrodes,

2)  Connect the wire 1o be plated (with 1 cm bare silver) to the Anode (+) of the 12
volt power supply.

3)  Connect the wire with the longer (4-5 cm) bare end to the Cathode (),

4)  Place both wires in the HCI bath and turn the power on. Waich for bubbles to roll
off the counter electrode.

3} Allow the plating procass to continue for 15-30 minutes {until wire to be plated
turns “silver” in color),

€)  Put the newly plated reference electrode in a solution of 3 M NaCl ang compare
against a stable reference with a multimeter {acceptable range = mv).

7)  Leave the reference in 3 M NaCl untl you are ready to position it in your
Preparation (keep in solution in the dark or they can also be stored dry in the
dark).



SECTION 3

Electrode Suppiies

The following supplies are used in the manufacture of electrodes. We also list ‘
addresses for companies where you can obtain reference electrodes, Nafion, pipette
glass, and sticky wax for attaching electrodes to pipettas or other holders.

A. Grapni:e-epaxy pasite

PX grade GRAPHPOXY

Dylon Industries Inc.

7700 Clinton Road, Cleveland, OH 44144
B800-237-8246

B. Epoxy

Epoxylite #8001-M

The Epoxylite Corporation

1066 Arundel Ave, Westerville, OH 43081

C. Sticky Wax (fusing electrodes & pipettes)
Kerr Brand *STICKY WWAX"

SYBRON

Emeryville, CA 94608

For local distributor try dental suppliers

D. Wire
RadioShack
26 gauge; product # 910-4212

Newark Electronics
28 gauge lacquer-ooatad copper wire

Product #38F 288
{conEutt phone boak for tocal nummbsar)

E. Carbon

23 pm fibers carbon monofilament

{19 spool containing 1,320 linear ft for $1,122)
Specialty Materials, Inc.

Lowall, MA 01851

878-934-7599/978-322 -1 000

Www .specmaterials.com

5 um fibers
Amoco (consult phone book for local number)
Greenville, 5C 29601

F. Elecirades and Electrode Accessories

Quanteon Limited Liability Company

105 Parker Lane, Nicholasville, KY 40358

ASTeCC Bidg., Rm. A364, Univ. of Kentucky
Lexington, KY 40536

8E09-296-0286 or 859-257-2300 x 270

http:/censet

G. Gold pin co nnectors

Sager Electronics (distributor)

WWW Sager.com

Mill-Max Mig., Corp. {manufactirear)
Froduct #; 3603-0-07-15-00-00-08-0
1-B00-724-3870

H. Naffon - 5% w/v sglution

25 or 100 m| quantity #27 470.4
Aldrich Chemical Co.
Milwaukee, Wi 53233

L. Reference Electrodes

Model #RE-s8

Biocanalytical Systems

2701 Kent Ave., West Lafayette, IN 47908
1-800-845-4246

Flexible Referance Modal #F-2079
Microelectrodes Inc

Londonberry, NH 03053
603-668-0892

J. Electrode Glass

Sodalime (4mm .0 0. mm weall thickness)
(for working electrodes)

Schott Rohrglas @26005

Glass Warehouse

800 Orange/P.0. Box 1039

Millville, MNJ 08332

3-Barrel Glass

World Precision Instruments
175 Sarasota Ctr, Blyvd,
Sarasota, FL 34240-9258
241-371-1003

Microfilament (1 mm OB 0.58 ram Loy
Faor single barrel pipettes, #6015

A-M Systems, Inc.

11627-A Airpart Rd., Everett, wa 98204
206-353-1123 or 800 436-1306




SECTION 4

Troubleshooting
A. Basic Recording Problems

Problem;
lcannot get any wavetsrms during calibration or elecirade werification.

Possible Solutions:;
" Power to the system interface is off,
* Electrodes are not connected to the headstage nor have cold salder junctions.
* Gains are not set high enaugh for an electrode.
* The Analog-to-Digital cable has been jarred loose or the board is not connected,
* Tip of working electrade is not in solution.
* Potential ground loop in the system,

Problem:;
The bassline in Acquisition made, or Calibratian mode in chronoamperomettic or fast
cyclic wavelerms continues o rige,

Possible Solution-
* Bad reference sleciroda.
*  Working electrode is wet at the wire/electrode interface.
* Fiber electrode is cracked allowing solution to enter electrode shank; switch to a
new electrode.

Problem:
The baseling in Acquisition or the wavetarms in Calibration continues to fall.

Pogsible Solution:
= Bad referance electrode.
=  Working electrode is aver <oated with Nafion.
* The working alectrode may need a few mare minutes to stabilize.

Probiem:
The signal is noisy.

Possible Solution:
= AC interference from heating pads or lights.
* Poor grounding of computer.
* Bad reference electrode,
* Damaged or bad working electrode.




B. Pittalls

Pitfall:
Electrode/wire interface gets wet.

Possible Solutions:
* This will increase the background current ang contribute to noisg,
= Dry the electrode in an oven for 5 minutes at 855C.

Pitfall:
Cracks in the raising interface will allow solution to contact fibere inside the shank,
increasing noise and raising background signals.

Possible Soiutions:
* Replace electrode.

Pitfall:
Waveform of chranocampere signal does not have a uniform exponential decay,

Possible Solutions:
* Glue covering carbon fiber surface, particle of glass on tips or broken fiber.
* In all cases, cut tip of fibers to expose new surface.

Pitfail:
Prolonged exposure to brain can cause alterations of electrade surface.

Possible Solutions:
* We do not recommend recording with one electrode for several experiments,
Use new electradas daily if possible.

Pitrali:
Calibrations conducted wzing medium to high  micromalar concentrations of the
MONoamines can result in adsorption of substances 1o the surface of electrodes.

Possible Solutions:
* Perform all calibrations of electrodes using solutions ranging from 0.05 to 10 uhd.
For 5-HT studies, calibrate using 0.05 to 3 uM solutions. After calibrating with 5-
HT, remove the elecirode from the beaker promptly .

Pitfall:
MNon-linear calibration, roli-off of calibration curve, or data sets show a Hatiine response
at the peak of release.

Possible Solutions:
* Calibration gain settings were too high for this tpe of signal. Electrodes should
be recalibrated over a higher range of concentrations and lower gain seftings.

&



Pitfall:
Electrodes are left in the air after insertion into brain tissue, which causes adsorption of
bload, and related tissye le &lectrode. This can cayse substantial loss in the apparent
sensitivity of the electrodo.

Possibie Solutions:
* Rinse electrades with distilled/ deionized water after removing from tissue and
store: in PBS or artificial CSF,

Pitfall:
Reference electrods is nat properly coated with AgCl and will not hald 4 stable potential,

Possible Solutions:
* Make fresh reference glectrodes every day (See Section 3).

Pitfail:
System interrupts will interfere with data acquisition.

Possible Solutions:
* IVEC disables the mouse so mouse movement won' interfere. However the
keyboard is still active, so avoid laying anything on the keyboard or pressing keys
during calibration and data acquisition,

Ritfall:
Electrode response times are slow.

Possible Solutions:
* Mafion coating is too thick gn electrode surface. Replace electrode; Nafion
cannot be removed from most electrode sufaces.
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FIXATIONS AND PERFUSIONS

Stock Solution - 309 paraformaldehyde (PAF)

Do all steps in a fume hood; the PAF powder ang fumes from the solution are
dangerous (o bregth,

Weigh out 200g of PAF and add distilled water to a total volume of 800m. Stir and heat
until 65°C and add 1 to 2ml or 1 to 2 Pasteur pipets full of SN NaOH to clear solution, Then filter
solution and Q.. to 1 liter. Keep refrigerated in an airtight container, stays good for 210 3
weeks,

2000,— | L
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“Superfix™ - §F

This is a low PH ~high pH fix. Two fixatives need to be made and both kept in ice baihs,

Prefix: 2% PAF IN 0. IM Na Acetate pH 6.5
For perfusions of 1 10 2 rats 500m] js enough, for more, one liter,

500ml I liter
250ml distilled H.O 300ml distilled 1,0
4.1g Ma Acetate 8.2g Na Acetate
50m] 20% PAF 100ml 20% PAF
Add Hy0 to 475m] add HyO 1o 975ml
pHto 6.5 pHto 6.5
Q.5. to 500m] Q.8. 101 liter
“Superfix™; 2% PAF +0.1% glutaraldehyde in 0.1M Na Borate pH &5
For perfusions of one rat,
38.14g Na Borate — Jow heat until dissolved then coo] to room temp,
100ml 20% PAF
Add distilled HyO to 975m
pHw 8.5
Q.S.to 1 liter

Just before you are ready (o perfuse add 4.0ml of 259, glutaraldehyde or 2,0m] of 50%
glutaraldehyde to fixative and mix thoroughly.

To perfuse: Anesthetize rat with urethane until sedate. Be syre gl fixes are ice cold.
Prefix — 3 min,

“Superfix” — 30 min.
Postfix im situ overnight or longer if need be at 4°C.



.é _E:"P

4% PAF in 0.1M Phosphate Buffer pH 7.4
——=——— 0 hosphate Buffer pH 7.4

S00ml soution

250ml distilled H.0»

11.12g Na,P207 ' 10H,0 pyrophosphate tetrasodium
3.5 NaH.PO, - H20 sodium phosphate monobasic, monohydrae ~
100ml 209 PAF -

" add H:0 10 475m1

pPHto 7.4
0.8, 1o 5300m]

1 liter solution

500mi distilled H.O

22.24g Na,P,0O, - 10H;O pyrophosphate tetrasod ium

7g NaHPOy * Fb O sodium Phosphate monobasic, monohydrate
200ml 20% PAF

add H.0 to 975m]

pPHio 74

Q.5 101 liter

anesthetize rat with urethane 1.25g/kg until sedate
Saline flush — 3 min,

*e PAF in 0.1M phosphate buffer 10 min,
Postfix in situ overnight at 4"C.

_ P use ’(‘0*"— ?QI}F(‘L'}L"N’\} 'Prﬂ;(nﬂﬁc'ssue E"[cc .




Sodium sulfide perfusions

This fixation step is used predominately for Timm stain,

Sulfide “stinky — 0.3 7% sodium Ifide solution pH 7.2
Make in fume hood

900ml distilled HzQ

11.7g NasS * 9H20 sodium sulfide nonahydrate

11.9g NaH. PO, * HyO sodjum phosphate monobasic, monohydrate
pHto 7.2

Q.5.10 | liter

Make up 4% PAF or “Superfix” as described previously,

To perfuse: Anesthetize rat until sedate

A% PAF fixation “Superfix”

Saline flush - 3 min, Saline flush - 3 min,

“Stinky™ - S min. “Stinky™ - 5 min,
Saline - 2 min, Saline - 2 min.
4% PAF fix - 10 min, Prefix - 3 min,

“'Supcrﬁx"__ - 30 min.

Postfix in situ 1 day or longer at 4°C.



‘ EM Fix - 1.0% PAF + 1.5 glutaraldehvde in 0,1 M phosphate buffer pH 7.4

S00ml solution

250ml H,0

11.12g Na,P20; - 10H,0 pyrophosphate tetrasodium

3.5g NaH: PO, H;0 sodium phosphate monobasie, monohvdrate
25ml 20% PAF.

30ml 25% glutaraldehyde

Add H:O to about 475ml

pHto 7.4

Q.5. to 500ml

1 liter solutio

500ml H,0

22.24g Na,P,0); ' 10H,0 PyTophosphate tetrasodium

7g NaH;PO, - H;0 sodium phosphate monohasic, monohydrate
$0ml 20% PAF

60ml 25% glutaraldehy de

Q Add Hy0 to 975ml
: pHto 7.4
Q.5.to0 ] liter
To perfuse: Anesthetize rat unii] sedate
Saline flush - 3 min,
EM Fix - 10 min.

Postfix in sifu ovemi ght at 4°C,
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Immersion Fix For Human Tissue

2% PAF and 2% Acrolein in (,1M Phosphare Buffer

250ml distilled H,0
11.0g pyrophosphate tetrasodium

3.5g sodium phosphate monohasic. monohydrate
40ml 20% PAF

pHto 7.4
0.5, to 490ml
Add 10ml acrolein before immersion fixation

When the tissue has been remo ved and is ready for immersion fix drop the tissue into the
solution and gently rotate the tissue for about 1 10 2 days.

Rip - Cryopotectont / S*b‘a%c'%r
- Lved Hasue.

250mL TPRS

130 4 Sderose (30%) '
56 }sb\\gUin\{[b\JrrolidmC CPVP; (%)

S0mL  2hhylene. glycal (30%/vs])

B'lng% IO mL wrih d i 0




PVP cryoprotectant

FWF cryoprotectant for fixed tissue

250 ml 0.2M PBS (2d] ta final volume of 500 mi with d.H:0 yielding 0,1M PES)

30%  suerose 150 a / 500 m! of PES

1% polyvinyl pyrollidone (PWPY Sg / 500 ml of PRS

30% ethylene glyest 150 ml /500 ml of PES

adjust to 500 mi with d.H,0.

ST



DeOIMOS CYROPROTECTION S0 UTION

This solution is wsed for long-term storage of tissue if there is a possibility of future use
of sections, The sections generally look very good but never as good as a fresh immuno
run, so that it would be better to do immunocytochemistry asap,

30% sucrose, 1% pelyvinyl-pyrralidone, 30% ethylene glycol in 0.06M sodium
phosphate buffer

0.06M phosphate buffer

9.50g sodium phosphate dibasic Na;HPO; 2H,0 or
3.96g sodium phasphate dibasic anhydrous

2.12¢ sodium phosphate monobasic Naf LHPO,H.O

Dissolve into 700m] distilled Hs(r

METHOD

300g sucrose

10g polyvvinyipyrrolidone

300ml ethylene glycol

F00m1 0.06M sodium pho sphate buffer

Dissolve suerose in the phosphate buffer, warming gently with continuous
stirring. When cool add polyvinylpyrrolidone and ethylene glveol.
Store at 4°C for up to 12 months,




O Bufiers
1.2M Sodium Phosphate Buffer
Solution A

Sodium phosphate mono basic MaH; PO, " H,0
27.80g to 1 liter distilled H,0
Solution B

Sodium phosphate dibasic Na;HPO, - TH,O
33.63g 10 | liter distilled H.O

Volume of 0.2M buffer to make PH specific 0.1M phosphate buffer (total volume 200ml)

' pH | Volume (ml) 0.2M monobasic | Yolume (ml) 0.ZM dibasic _'|
I | 933 | 6.5
5.8 | 920 | 80
F 5.9 ] 90.0 [ 10.0 _||
%@ | 877 | 123 l
l_ 6.1 | 85.0 | 15,4
6.2 [ 81.5 . | 18.5
3 775 || 22.5 B
q | 64 73.5 265 4
I 6.5 68, 5 31.5
68 62.5 | 375 =
. 6.7 | 36.5 | 435
| 6.8 | 51.0 49.0 ﬂ
| %9 | 45.0 55.0 -
|'_ 7.0 | 39.0 | 61.0 !
71 | 33.0 | 67.0 N
|__ 22 [ 2R.0 | 720 |
[ 73 | 23.0 | 77.0 |
| 74 | 19.0 | 81.0 |
15 I 16,0 | 84.0 |
IL 76 & 130 | §7.0 ]
|77 [ 05 ! 89.5 _|
[ 1% 1 85 | 61.5
7.9 7.0 , 93.0 |
?__ 8.0 [ 5.3 | 94,7




&BC
CaBp
Calr
CcC
CHROMO
DYN
GABA
GAD
GFAP
HsiMs
HSP

q 5-H-T
. m

NHsS

NPY

NRbs
PV
RbAaSh
RG

g5

TH
TR

vip

Antibody Dilutions 5

ELOSSARY

Avidin-biotin complex
Calcium binding protein
Cal Retin
Cholecystokinip
Chromogratin

Dynarphin

Gamma - aminohutyrie acid
glutamate decarboxylase
glia fibrillary acid protein
Horse anti=mouse

heat shoek Protein
serotonin

Mouse monoclonagl

Wormal horse serum
neuro-peptide
neurophysin

Nermal rabbit serumn
Parvalbumin

Rakbit anti-sheep
reactive glia
Somatostatin

tyrosire hydroxylase
Texas red

Vasoactive intestinal reptide



4 Antibody Dilutiens

REAGENTS FOR IMMUNOCYTQCHEMISTRY

NHsS 10% and Nmbs 10% Iml —s &ml
HsAMs 1:400 541 — 2m1
Prot A L:400 10l — 4ml
Rbash l:400 Sl — 1 ml
TR Anti=-mouse ' 1:200 Sl —s Iml

l:400 501 — 2m1
TR Anti-Rabbhit l:200 Spul —» 1m1

1:400 Sul —s 2m1
ABC 1:1000 141 A 4+ 1pl B—p 1 @1
ABC Flite 1:1000 1l A + 1yl B —4 1 nl

Tris D



l

| |

ANTIBODIES
Gluk: CE 1(‘0"! PlyCloral cocbo
Company #nd " Made From | Dilutions 1
C&t # )
| Regcntmn | BDNF 1:1 - brain derived [ Rabbit polyclopal | 120,000
nerve growth factor 1:20,000 —J
| | Chemicon — BM BtDU 1 - | Mouse | 1:1000

bromodeoxyuridine moneclonal |
| Sigma CaBP 1:1 calcium binding | Mouse 11 00,000 i
JL'_ ! pretein or calbindin | onoclonal —I—
Chemicon CALR I:1 calrentinin Rabbit pol '{;]«nm} 1:30,000
| Cat. # AB50S4 | bound and unbound ’ | || D, o0 -m»lol:luwﬁmu
| Calbiochern | CFOS (Ab-3) 1-1 J Rabbit polyelonal | 1:40.000
Cat. # PC3§- ¥ |
| 100UL _ |
Chenhcon | GABA 1:10 Rabbit polvelonal j 110,000 '
| Cat. # AB13) |
| Boehringer | GAD 65 1:1 Mouse | 1:3000 |
| Mannheim (BM) _'_ monocjonal
= | Chemicon GAD 67 1:] Rabbit polyclonal
i = I_[ChCITI]' |
' ) B GFAP 1:1 — glia fibril] Mouse
%5%2_?[_9_&&—&#-}4359 acidic rcrh:uz%l w | monoclonal | |+ 4008
Mouse __|

| Chemicon I NeuN 1:1
| Cat. # MAB377 momneclonal L
| Peninsula Labs | NPY 1.3 neuropeptide Y | Rabbit polyclonal | 1:30.000
| Cat. 4 IHC7172 |
" Sigma | PV L1 parvalbumin | Mouse I'1:100.000 ,'
Cat #P317] ) | monoclonal | |
| Privately { PROX 111 Rabbit polyclonal | 1:30.000 —|
fied o s - B
| Peninsula Labs | S838 1.1 somas osiatin Rabbit polyelomal | 1:8G00 !
| Cat # 1HCBOO4 | | |

- |

| Gnter’s lab [8514w1 IT somatostatin | Rabbit polyclonal | T:5000 ]
Pm ate supply s 4
B-_&zaa MM_F emecms S
. e

‘— ' |
B| - S
YNy AR Chemicory Ma by 2402




Antibody Dilutioms 1
. HOTE: (All antibodies are rabbit except those indicated)

— = inteoc

ERIMARY ANTIBODY : DILUTION
CCK 4/8s {1:2) 1:5000 1pl —= 2.5m1
1: 6000 1l —» 3m1
i:8000 gl — 4ml
CCX-8 CRB (1:2) 1:20090 1pl —s Iml
mCaBP (1:1) 1:10,000 1pl — 10m1
{Sigma)
l:100,000 iml (1:10,000)

*2ml (TRIS E)
0ml (1:100,000)

1:500, 000 iml (1:100,000)
+4ml (TRIS B)
sml {1:500,000)

1:1,000, 000 iml (1:100,000)
t2ml (TRIS B)

10ml (1:1,000,000)

q Ca.BP-Baimbridge (1:1) 1:1000 Ll —» 1m1
1:2000 1l =— 2m]
CaBP Pike (1:5) 1:5000 101 — 2m1
CAL R (1:10) 1:5000 2ul — 1m1
mefes (1:1) 1:10,000 1ul — 10m1

1:50, 600 iml (1:10,000)
+4ml (TREIS B)

5ml (1:50,000)

1:100, 000 Iml (1:10,000)
+9ml (TRIS B)
10ml (1. 100, 000)

mCHROMO (1: 1) 1:10, 000 1pl —— 10ml

1:50, 000 iml (1:10,000)
+4ml (TRIZ E)
Eml fl:Sﬂ,GQDJ

DYN{1:2) 1:1000 2pl — 3y
E 1:2000 1p) —s 1m1
Jj l1:4000 1l —» 2m1




2 Antibody Diluticns
s GMBEA (Chem) (1:10) 1:5000 2pl —» 1ml
1:19, 000 1i£] — iml
GABA (ETI) Rat (L:1) 1:1000 1pl — 1ml
GABA (ETI) Guinea Pig (1:1) 1:1000 gl — 1iml
GREA (Sigma) (1:1) 1:5000 1pl = 5ml
GAD 1440 Sheep {1:20) 1:10,000 201 —» 1m1
1:20,000 1pl —» 1m1
1:25,000 2p1 —» 2, 5ml
1:50,000 1pl —s 2,5m1
GAD (Chem) (1:1) 1:200 581 — 1Inl
GFAP (1:1) 1:5000 1l —=» Bml
MHSP (1:10) 1:20,000 1pl —% 2m1
1:50,000 1ul — Bpl
S=HT (serotonin) (1:2) 1:1000 2l —» 1M1
NPY (1:2) 1:1000 22l —s 1ml
1:2000 . 1l —» 1ml
1:4000 1]l == 2l
' HF E.Z. (1:1) 1:1000 1pl —s 1ml
HP-IT (1i:2) 1:1000 2ul — 1ml
BPyviol f1:1) 1:1000 1l — 1ml
1:2000 1l —» 211
1:5600 gl —» S5ml
FV302 (1:1) 1:1000 1l —» Iml
1:5000 1Y — % 5wl
mPV (1:2) 1:10,000 lul —» 210m1
{5igma)
1:100, 000 lml (1:10,000)
+2ml (TRIS B)
10ml (l:100,000)
1:500, 000 Iml (1:100,000)

+4ml (TRIS B)
Sml {1:500,000)

111,000, 000 iml {1:100,000)
+Sml (TRIS B)
ioml (1:1,000,000)

@) mRG mouse (1:1) l:1000 1pl —= 1m1




SS20 (1:2)

§873 (1:2)

$-55309 (1:2)
§=85320 (1:2)

mSS-AB mouse (1:1)

mSS-8 mouse (1:1)

mSS-10 mouse (1:1)

mTH-AB mouse (1:2)

VIP12/86 (1:2)

Antibody Dilutions

1:1000
1:2000

1:1000
1:2000

1:5000
1:5000

1:10900
1:5000

1:5000
1:10,000
1:20,000
1:5000

1:1000
1:5000

1:2000

24l
1pl

2ul
1pl

2ul
2ul

1pl
1pl

1pl
1pl
1pl
1ul

2ul
2pl

1ul

Iml
1ml

1ml
Iml

Eml
Sml

iml
Sml

5ml
10ml
20ml
5ml

iml
5ml

1ml



. SOLUTIONS

10% Triton X (store in refrigerator)

10ml Tritan %
H0ml distilled water

BSA- R avine Serum Albumin Simg/ml
Simg BSA (Sigma VT) dissalved in 75ml of distilled water
Q.5 10 100ml with distilled water. Freeze 10m| aliguots,

- » b |___
Tris Buffer - 0.1M. plj 76 2424 o Trig Hey for 2L
96.96¢ Tris HC 5. Sk % Tris Ross for 20
2224z Tris Base —_——

Q.5 to 8 liters with distilled water and check the pH
Store the buffer in an 8-liter carboy at room temperature,

Triz A - tl,I%ﬁ@ X in Trig Buffer _ .-
10ml 10% Triton X and 990m| Tris buffer,
Refrigerate,

Trs B - 619% Triton X _and 0.0052; BSA in Tris Buffer . -
10mi 10% Triton X
q 10m] BSA (Smg/mi) Fen Yetwan e b g e
RN 980ml Tris buffer
Refrigerate.

Liis C- 0,003 BSA i Teis Bufrer
T0ml BSA (Smig/ml)
990ml Tris bufier
Refrigerate.,

Tris D e Trion X and 005% BSA in 0,5M Tris Bufter
60.60g Trs HC
13.9 ¢ Tris Base
1m] BSA {3mg/mi)
TOmE 10% Triton 3
Q.8 10 1 liter. Checl pH 7.6, Refriperate.

s E - 0.005% BSA in 0.5M Tris Bt
30.30g Tris HOY
6.85¢ Tris Base
imlBSA
Q5. to S00m|

Check pH
B)




@

1% Agar - For Embedding Tissue

7 agar into 100ml Distilled water
Heat until agar has melted and has a thick consistency

Pour agar into molds and orient tissue with the area to cut facing down
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IMMUNOCYTOCHEM[STR\' PROTOCAL FOR VIBRATOME SECTIONS

The entire process i carried out in plastic compartment boxes, The sections are agitated
on a rotator during the entire Pprocess,

To cut sections on a Vibratome vou will peed razor blades (either single edge Mjector-t}-pu
blades or, for mare diffieult tissue, the double edge razor blades Platinum chrome), a
mounting block, an adhesive such as Loctite industria] adheésive or Crazy Glue, 3 paint

brush, forceps and denta) WAX OF 4 tissue mold. Take the tissue and cut with an industria)
single edge razor blade to the desired area making sure that there is 2 flag surface area 1o

Vibratome and tighten the chuclk, Wash the injector-type razor blade with 952, aleghol to
tid of any residue oil and then clamp it to the Blage holder of the Vibratome. Add Trig
bufier to the bath, To cut the tissue, set the speed to setting 5 and the amplitude to sefting
7 depending on your Vibratome, If'the tissue is soft and doesn’t cut properly. slow down
the speed and increase the amplitude. If that doesn’t work than embed the tissye in T
agar. Begin sectioning by first advaneing to the tissue and thap trimming it unti] you geta
full section. Cut 50 Mmicrons section for ﬁmnunncﬂﬁchcnﬂstry and 25-30y for light
microscopy {LM) or Tirmms stain, Pick up the sections with a brush just gs they're coming
off the hlade and Put them in Tris buffer in the box on bin, Depending on the size of the
bins put 4-8 sections in each bin. For LM pick up sections with g brush and mount on
treated slides.

Wash the sections with Trie buffer for 3 x 5 min_ 1o wash out any remaining fixative,
Transfer the sections with a brush to a rinsed hoy with fresh Tris buffer. During the entire
process the sections should be transferred 1o a clean or washed box when going 10 the
next solution,

Wash the sections with 1% hvdrogen peroxide (Tl of 308, hydrogen peraxide 10 29ml of
Tris buffer) for 30 min. Any endogenos peroxidase in the (issue will result in the sections
bubbling. Normally there 5 peroxidase in the tissue, which results in high background
Staining if not treated with hydrogen peroxide. The hyvdrogen peroxide binds 1o the
peroxidase resulting in a release of Ox¥2en and the peroxide is then washed gyt

Wash in Tris for § min.

Washin Tris A for 10 min,

Wash in Tris B for 10 min.

Incubate sections in 10%% Normal Gaar Serunyin Tris B for | howr. This is 1o bing non-




Newt:

specific antigens,

Wash in Tris A for 10 min,

Wash in Tris B for 10 min,

Incubate sections in primary antibody (made up in Tris B) at the appropriate dilution
overnight on a rotator in the cold room, Inadequate movement of the sections results in
poor antibody penetration. Make sure there is enough velume of primary antibody to

cover the sections because too lirtle will result an light staining. The rule of thumb is Tmi
for every section, such as a tat brain coronal section,

Note: sections can stay in primary antibody for longer than a day but not mare than a
week,

Wash in Tris A for 10 min,

Wash in Tris B for 10 min.

Incubate sections in biotinylated Goar Anti-Rabbit TgG (1-1000 dilution in Trs B 2.,
Tulml Tris B) for 45 min, ar room temperature on a rotator.

Wash in Tris A for 100 min_

Wash in Tris D for 10 min.

Incubate sections in ABC Elje (awidin-biotin horseradish peroxidase complex from Vector

Labs) at 1:1000 dilution (TW A+ 1 B to Imi of Tris Dj for 1 -2 hours, Allow the
complex to form for 30 min, before using,

Wash in Tris buffer for 3 x5 min.

The sections are incubated in DAB (diaminobenziding tetrahydrochloride) solution for an
average of 15-30 min, depending on the optimgl staining of each antibody and g
background. DAR s carcinogenic so avoid breathing the powder; wear ploves and a
facemask. Work in a fume hood,

To make DAB add 100ml of Tris buffer o SlUmg DAB (individual bot fes of preweighed
DAB are available from Polyseiences). Filier. The DAB from Polvsciences does not need
to be filtered normally. Add o the filtrate the fallowing:

al O.1ml aliquot of glucase oxidase (Sigma: 30mg/10m) distilled water and freeze

(B



aliquots);

b) 0.2ml of aliquot of ammonjum chioride (2.0g ammonium chloride/{ tml distilleg
water and freeze aliquots;

) 0.8ml aliquot of D (+) ghicose (2.5 glucose/10ml distilled water and freeze
aliquots). Shake the contents together. Before adding sections, allow DAR
solution to sit for 5§ min, to generate reducing equivalents enzymatically.

Remove sections from DARB solution when staining 15 judged to be optimal and wash i
Tris buffer for 3 x 5 min. To dispose of the DAB mix it with g generous amount of bleach

Mount the sections on gelatin-and- alum treated dides and air dry overnight. Dehvdrate in
ethanol and xylene and coverslip with Permount. The protocol for dehydration is:

T0% ethanol 2-3 min.

95% ethanol 2-3 min,

100% ethano] 2-3 min, 2 changes
Xylene 2-3 min, 2 changes
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IMMUNOCYTOCHEM ISTRY PROTOCOL FOR MOUSE MONOCLONAL !
ANTIBODIES ON VIBRATOME SECTIONS '

Vibtatome sections as described previously in main protocol.
Wash sections with Tris buffer for B § min.

Treat sections with 1% hydrogen peraxide (1ml of 30%; hydrogen peroxide 1o 29ml of
Tris buffer) for 30 min,

Wash in Tris for 5 min,
Wash in Tris A for 10 min.
Wash in Tris B for 10 min,

Incubate sections in 10% normal horse serum made irs Tris B for | hour. This is to bind
nonspecific antigens,

Wash in Tris A for 10 min.
Wash in Trig B for 10 min

Incubate sections in primary mouse antibody (made up in Tris B) at the appropriate
dilution and volume oNeright, or up 1o one week, on a rotator in the cold room,

Washin Tris A for 10 mjn.
Wash in Tris B for 10 min,

Incubate sections in biotinvlated horse anti=mouse IoG 1400 (5pl + 2md Tris B) for+5 | hr—_
min. al room temperatire on the rotator. The kit is from Vector Labs,

Wash in Tris A for 10 min, L

Wash in Tris I for 10 min,

Incubate sections 'En ABC Elite 1:1000 (5u] = 5 Do Sml Trs D fgr 1 - 2 howrs,
LHuSTﬂE}k‘Hﬁgﬁ-aamm - wda

Wash in Tris buffer for 3 X 5 min,



’ iMMUNDCYTDCEEMlSTR\’ FOR VIBRATOME SECTIONS WITHOUT TRITON
This protocol is used for GAD antibodies that do not use Triton,
I Follow steps to hydrogen peroxide.

. Wash in Tris 2 x § min, (or one 5 min. wash and one 15 min. wash with Tris if vou are
running other sections that are being treated with Tris A},

3 Wash in Tris C for 15 min,

4. Incubate in 10% normal serum for 1 hour of whatever the secondary antibody is made of;
ie.. 10% normal horse serum if the secondary antibody is biotinylated HsAMq.

3.7 Wash in Tris buffer for 5 min, {or 10 min, if running other sections in Tris &),

& Wash in Tris C for 10 min,

7. Add primary antibody to Tris C at the appropriate dilution and incubate o vernight or

longer,
q Next day-
8, Wash in Tris huffer for 5 min. {or 10 min, j.

9. Wash in Tris C far 10 mum.

10 Make up secondary antibody either biotinylated Goat Anti-Rabbit 1:1000 of biotinvlated
horse anti-moyse 1:400 as previoushy desceribed.

1. Wash m Tris buffer for 5 or 10 min,

12. Wash in Tris C for 10 min,

13, Make up ABC Elite in Tris E at 1:1000 dilution and incubate for 1 - 2 hours.
4. Wash 3 x 5 min. Tris buffer,

15, Follow DAR sleps as previously deseribed.

[



BRIDGING (PAP) AND Avidin-Biotin Complex
AHPLIFICHTION METHOQD

Suggestion from Cynara ¥.Ko, Ph.D at Jackson ImmuncReseareh Labs
(West Grove, Pefinsylvania)

1} 21l steps up to satondary incubation performed az in tormal
pProtooal .

2} Incubate ip secondary Igl at BT for I hour

NOTE: They used goat «-rabbit rgq 11:50)

31 Wash

4) FAP complax incubation at gy for 1 hour (they uzed rabbit
PAP; 1:500%

5) Wash

§) Incubate 1}(—:: hours in ABC Elite (Vector)
7} Wash

B) Visualize ag bPer snicrmal method (pap)



DOUBLE BRIDGING WITH
Peroxidase-antj -Peroxidage (PAD)

Technique modifieg from Milner and Bacon {19848 7 CJomp Neurg)
281:479-495 for g-tyrosins hydroxylase and rabbit paAp

bt

All steps Up Lo secondary incubation rerformed ag in normal
protocol .

Incubate in secondary IgE ar Ry for I heur
NOTE: They used goat G-rabbit Igq (1:50)

PAP complesx incubation at RT for 1 hour (they yszeg rabbit
PaPR; 1:50m

REepeat incubation i secondary IgG (1 he. RT)

Repeat incubation in PAP complex (1 hr; RT)

Visualize as ber normal method (DAR)



’ BDNF IMMUNOCYTOCHEMISTRY PROTOCAL
DAY 1
I. Rinse 3 x 15 minutes in KPBS.
2. Incubate 0.5% H;0.in KPBS for 30 minutes.

3. Rinse for s minutes KPRS.

4. Blocking step — Incubate for 20 minutes in 4.0% normal goat serum in KPRS B

5. Incubate with primary antibody Rh A BDNF 1:10,000 in 4.0% NGS and
KPBS B overnight. That is Ll + 10ml 4.0% NGtS in KPBS R,

DAY 2

6. Rinse 10 % 10 minates jn KPBS E.

7. Incubate with biotinylated goat anti-rabbit ar 1:1000 in KPBS D for 60 minutes,

8. Rinse 4 % 15 minutes in KPBS C.

¥ % Incubate in ABC Elite 1:300 final dilution in KPBS A for 60 min utes. Before pse

mix 20ul A and 200 B to 1mi in KPBS A and let stand for 20-60 minutes,

Immediately before yse dilute with 9ml KPBS A for the final dilution of 10m) of

ABC Elite compley,
10. Rinse 2 x 10 minutes in KPBS,

1. Rinse 2 x § minutes in Tris buffer,

01 237mg to solution. Filter the DAB-NiCl solution and use immediately.
Incubate until optimal staining has been achieved.

13. Rinse 3 x S minutes in Tris buffer,
14. Mount sections in Tris buffer on treated slides and air dry.

I5. Dehwdrate in alcoho] and xylene and yse Permount to co verslip slides.

351

<. Make up 100ml of DAR in Tris buffer and put in DAB substrates (aliquots of
glucose oxidase, ammonjum chloride and D (+) glucose). Next take out 20mal of
the DAB solution and add S0mM NicT (nicke| chloride hexahydrate 2377 AW



®

BDNF STAINING
Stock solutions

1. Stock KBPS
0.5M Potassium Phasphate Dibasic (K:HPO,) 174.18 F.w.
87.09g K. HprO,
1000md distilled H0
0.5M Potassium Phosphate Monobasic (KH3POy)

34.02g KH, PO,
500 ml distilled H; 0O

1000ml Potassium Phosphate Buffer Saline (KPBS) - S0mM or 0.05M
pH72-74
80ml 0.5M dibasic buffer
20ml 0.5M monobasic basic:
8.77g NaCl
Q.51 liter

2. Make enough KPBS 1o make all solutions,

KPBS A -~ KPBS + 19, BSA - also make enough to make all other solutions
10g BSA/ 1 liter KPBS

KPBS B - KPRS + |0, BSA + 0.4 Triton-X (TX)
1l KPBS A + 4m1 1% TX

KPBS C-KPBS + 0.25%: BSA
25ml KPBS A + 73ml dHL0 = 13 0m} KPBS C

KPES D - KPRS + Y BSA + 0.02% Tx
100ml KPBS A + 0, 2m) 102, TX

KPBS E - KPBS + 9250, BSA + 0.02% T

100 ml KPRS C + 0.2m] T0% TX



15,

16.

17,

BR{)MODEDXYUR]'DH\'E (BrDLY PROTOCOL AND DOUBLE LABFLING

Wash sections in 2x ssc (2x standard saline citrate) solution 2 x 5 min,

Incubate sections at 65°C in a water bath, preferably ope with a shaker, for 2 hrs in 500
formamide in 2 ssc, Do this in fume hood or keep the water bath covered. [fthere is no
shaker, manually shake sections every 15 min,

. Wash in 2x sse for 5 min,

Incubate in 2N HCL 45°C water bath for 30 min, on a shaker or manually shake the
SeCtions every 15 min,

Wash in 0.1M Boric aeid PH 8.5 for 10 min. on shaker, Now al] steps should be done op g
shaker without the water bath, -

Wash 4 x 5 min. in Tris buffer,

- Treat sections in 183 H;0; for 30 mip,

Wash sections in Tris buffer for § min,

Wash in Tris A and Tris B for 15 min. each,

- Treat sections in 109, normal horse serum iy TrisBfor | hr.
- Wash in Tris A and Tris B for 15 min,

- Incubate sections in BM (Chem)-MBzDIy 1:1000.in Tris B at 47 on a shaker for | g 2

days,

- Wash in Tris A and Tris B for 15 min, each.

- Treat sections in Vector Labs biotinylated HsAMs 1:400 in Tris B for 45 min,

Wash in Tris A ang Tris D for 15 min, each,
Treat sections in Vector Labs ARC Elite T: 1060 in Tris D for 1 10 ? firs,

Wash in Tris buffer 3 x 5 min,




19,

20,

Wash in Tris buffer 3 ¥ 5 min.

Wash in Tris A and Tris B for 15 min. each,

Sigma-MCaBP 1:100,000

Il = 10ml Tris B 1:10,000

Iml (1:10,000) + 40 drops Biotin blocking agent
Q-S.t0 10ml in Tris B 1:100,000

- Wash in Tris A and Tris B for 15 min. each,

- Treat sections in biotinylated HsAMs ] 400 from Vector Labs for 45 min,

- Wash in Tris A and Tris D Tor 15 min, each,

- Treat sections in ABC Elite from Vector | Abs at 1:1000 in Tris D for 110 2 s,
- Wash in Tris buffer 2 y 5 min,

. Wash in distiiled water 2 x 5 min,



’ 30. Do the Noverred stain, Movared is from Vector Lahs, Prepare the substrate solution as
follows:

To Sml of distilled water add 3 drops of Reagent | ang mix we],
Add 2 drops of Reagent 2 and mix wel],

Add 2 drops of Reagent 3 ang mix well,

Add 2 drops of the Hydrogen Peroxide solution and mix wel],

Incubate sections with the substrate at room temperature unti] sujcabje staining occurs. This
may take 5-15 minutes; anything longer may increase background staining. The stan
should appear brick red. The BrDU/CaRP double labeling shauld ppear as a red neurap
stain for CaBP with a hlack nuclear stain for the BrDU showing that there is <o-
localization,

31. Wash in distilled water 2 x 5 min,

32. Wash in Tris buffer 2 x 5 min,

33. Mount sections in Tris buffer on glass stides and air dry,

34. Dehydrate in alcohol and ¥ylene and use Permount to coverslip slides. The Movared should
not fade.




BrDU PROTOCOL AND DOUBLE LABELING FOR MOUSE TISSUE

1. Wash sections in 2x ssc (2x standard salipe citrate) solution 2 % § min.

3. Washin 2x ssc for 5 min.

4. Incubate in 2N FICL ar 45°C water bath for 30 mip, on a shaker or manually shake the
sections every 15 min,

3. Wash in 0.1M Boric acid PH 8.5 for 10/min. on shaker, Now all steps should be dope on 5
shaker without the water bath,

6. Washd x 5 min. in Tris buffer.

7. Treat sections in 1% Ha0s for 30 min.

8. Wash sections in Tris _buﬁ‘er for 5 min,

9. Washin Tris A and Tris B for 15 min. each,

10. Treat sections in 10% normal horse serum in Tris B for ] hr.

1. Wash in Tris A and Tris B for 15 min,

13. Wash in Tris A and Tris B 10 min. each,
4. Incubate in M.O.M. diluent for 5 min, (800ul to 7.5m] Tris B,

IS, Incubate sections in BM (Chem)-MBrDU 1:1000 in M.OM. diluent in Tris B a; 4°C on 4
shaker for 11 2 days.

16. Wash in Tris A and Tris B for 15 min. each,
17. Treat sections in Vector Labg biotinvlated HeAMs 1400 in Tris B for 45 mip,
I8. Wash in Tris A and Tris D for 15 min. each,

19. Treat sections in Vector Labs ABC Elite 1:1000 in Tris D for | 10 2 hes



O 20. Wash in Tris buffer 3 x 5 min

achieved. You should get black nuclear staining,
22. Wash in Tris buffer 3 X 3 min,

23, Wash in Tris A and Tris B for 15 min, each,

25 Wash in Tris A and Tris B for 15 min, each.
26. Incubate sections into second primary antibody with the Biotin blocking agent from Vector
Labs. Use 4 drops of Biotin blocking agent per ml of final dilytion of antibody. You may
need to Q.S, to your final vo lurme when making vour antibody dilution. Incubate forl1g2
days at 4°C. For Sigma-MCaBP 1:100,000 make up a 1: 10,000 initia) d; lution and then
q make up from that the fina] dilution.
Sigma-MCaBP | 100,000

Tpl — 10ml Tris B 110,000
Tenl (1:10,000) + 40 drops Biotin blocking agen

Q.5.t0 10ml in Tis B 1:100,000
27. Wash in Tris A and Tris B for 15 min, each,
28. Treat sections in biotinylated | 1sAMs 1:4n0 from Vector Labs for 45 min.
29, Wash in Tris A and Tris D for 15 min. each.
30. Treat sections i ABC Elite from Vector Labs at 1:1000 in Tris D for 1 1o 2 Irs,
31. Wash in Tris buffer 2 X 5 mim,

32, Wash in distilled Wiater 2 x 5 min,




0 33. Do the Movared stain, Novared is from Vector Labs, Prepare the substrate solution ag
follows;

To 5ml of distilled water add 3 drops of Resgent | and mix well.
Add 2 drops of Reagent 2 and mix wel),

Add Z drops of Reagent 3 and mix well.
Add 2 drops of the Hydrogen Peroxide solution and mix well

may take 5-15 minutes; anything longer may increase background staining. The stain
should appear brick red The BrDU/CaRP double labeling should dppear as a red neuron
stain for CaBP with a black nuclear stain for the BiDU showing that there is cq.
lecalization.

34. Wash in distilled water 2x 5 min.

35. Wash in Tris buffer 2 x 5 min,

36. Mount sections in Tris buffer on glass slides and air dry,

37. Dehydrate in alcohol and xylene and use Permount 1o coverslip slides. The Novared should

q not fade,




’ SOLUTIONS FOR BrDU PROTOCOL

2X SSC —~STANDARD SALINE CITRATE — 0.3M NaCL AND 0.3M Na CITRATE

8.77g NaCL
4.41g Na Citrate firisod

ium salt § igma C-72354)
Q.5.1t0 500ml H,0

IN HYDROCHLORIC ACID

4.98m] concentrated HCL into 30ml H,0
83ml cone. HCL in['_'()lf:r{ig

0.IM BORIC ACID Ph §.5

6.18g Boric acid into 1 liter HyO
q PH with 5N NaOH 1o 8.5




‘ HISTOLOGICAL STAINS AND PROCEDURES

Treated Slides

Before picking up any sections all microscope slides must he coated with gelarin
and chromium potassium sulfate solution,

In approximarely 1 liter of distilled H;0 add 5g of gelatin and 0.5g of chromium
potassium sulfate 12-hydrate (CrK(S04); * 12H,0). Hear solution until all hag
dissolved. Pour solution into a large staining dish and dip slides severa] timed and
allow to dry efther in a drying oven or air dry.

¥ leowe s LTS = P

-

1% Cresyl Violet Solution
—=p Tesyl Violet Solution

3g cresyl violet into S00ml dist{lled H.O

Stir for 2 hrs

Filter solution

Can be stored at room temperatire for 1 vear.

0.1% Cresvi Violet Solution — Counterstaining solution
=== ey Violet Solutipn

Mix 10ml 19 cresy] violet solut ion into 90ml distiljed Ha0,
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To Coverslip - dip sections several times for each step

70% ethyl aleshol
95% ethyl alcohol
100% ethyl alcohol
100%% ethy] aleahol
Xylene

Hylene

2 — 5 min,

Coverslip with Permount. If the Permount is too thick adg some xylene 1o

loozen it.

[N
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14,
15.
16,
17.

15,
20,

Cresvl Violet - Niss| Btain

70% ethyl aleohol 2 — 3 min.
95% ethylalcohol 2 -5 min.

100% ethyl aleohs] 2 - 5 min. i

100% ethy] alcohol 2 — 5 mip,

Xylene 5 min. for 30-50ul sections or longer for thicker sections.
100% ethyl alcohol 2 - 5 min,

100% ethyl alcohol 2 — 5 min,

95% ethyl alcohol 2 - 5 min,

70% ethyl alcohiol 2 — 5 min,

Distilled water wagh 3 changes.

194 eresyl violet 30 sec.

Distilled water wash 3 changes.

Acetic acid sol: | - 2 ml of acetic acid in approx. 2530ml of distilled water,
Dip the sections to destain unti] there is an ap propriate Nisg] stain,
Distilled water wash 3 changes, -

70% ethyl alcohol 2 - 5 min.

25% ethyl alcohol 2 — § fmin,

100% ethyl aleohol 2 - 5 min,

100% ethyl aleohol 2 - 5 min.

Xylene 2 - 5 min, )

Xylene 2 — 5 min,

Coverslip with Permount.

L)
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12.
13,
14,
15,
16.
17.
18.
15.

Counterstain - Cresy] Vialet

. T0% ethyl alcohol 2 — 5 min.
. 95% ethyl alcohol 2 - § mn.

100% ethyl alcohol 2 = 5 min.
100% ethyl aleohol 2 — § min.

. Xylene § min.

100% ethyl alcohol 2 - 5 min,

- 95% ethyl alcohol 2 - § min,

70% ethvl alcohol 2 — 5 min,
Distilled water wash 3 changes.

- 0.1% cresyl violet counterstain sol. 2 min,
- Acetic acid sol, - 1-2 ml of acetic acid in approx. 230ml distilled

water. Dip sections to destain and leave g very light background stain.
Distilled water wash 3 changes.

70% ethyl alcohol 2 — 5 min,

95% ethyl aleohol 2 — 5 min,

100% ethyl alcohol 2 — 5 mip,

100% ethyl alcohol 2 - 5 min,

Xylene 2 — 5 min.

Xylene 2 — 5 min,

Coverslip with Permount.



AChE-Metachromatic Nissl Stain

Solutionsg
——--lons

« 50 mM Sodium Acetats Buffer pH 5.9
o 1 lltI‘E dlstillﬁﬂd H:O

° 6.8 g Sodiium Acetate-2.0SoB Ha*.mg}akcmﬂ%\)in%bﬁ

o 1.0¢g Copper Sulphate {CuS0,.5 20
o 1.2 g Glycine
+ Esterase Incubation Solution

© Prepare thig solution fresh and discard after use.

e 200 ml Sodium Acetate Buffer
s 232 mg Sﬂacetylthiocholine iodide
° & mg ethoprpazine
* Acid-Acetone
o 100 ml Acetone
o 100 ml ¢lacial Acetic Acid
¢ 0.1% cresyl Violet
o 1000 ml distilieqg H:0Q
= 1 g Cresyl Violet
o Stir with spin bar several hours and filter
* 5% Acetic Acig
o 130 ml distilled H.0
o 10 ml Glacial Acetic Aecid
* 10% Potassium Ferricyanide
o 20 g Potassium Ferricvanide
o 200 ml dietillea H-0

Procedure

(24 dovyo for e

1. EHsterase Incubation Solutien - .-2 Hrs -Overnigh
2. Acid-Acetsns. LT Tt e e e o B min
3. 0.1% Cresyl Viglet. . I 5 min
4. 3% Acetic Acid. =+ « L min(or uyntil differentiated]
5. 10% Ferricyanide. . . | Pomamom moa WA S ¥ JEI0EE
6. distilled B0L o oo, L. e e L L L. .1 min
7. acetone. . . ISR R W e s meow e g 10 sec
8. acetone. . ., | R M o E R b . B s
2] Xylete. . . . . VR RS RS s miw owa % T min

Xylene, ., _ . L N T
coverslip

[
it v

i



Metachromatic Nissl

ACID ACETONE
h__“_____

A 100 m1 Glacial Acetie Acid
100 m1 Acetone

CRESYL VIOLET

B l.0L Distilled H;0
1.0 g Cresyl violet

This solution should be mixed as long as
possible and filtered before use.

10% ACETIC AcCID

20 m1 Acetic Acid
c 180 ml Distilleqd H.0

STAINING PROCEDURE :

5 minutes ip acid/acetonas.

1-2 minutes 1in distilled H,0.

30 sec - 1 minute in 10% acetic acid;

Rinse briefly (5-1p seconds) in first acetone
Rinse 30 seconds in second acetone.

1 minute each in 2 changes of Xylene,




i

Perfuse animal with 0.0] =0.1% glutaraldehyde such as “Superfix”, anything
higher will not work as well and withouwt glutaraldehyde the stain will wash out.

Make these solutions in advance.

Phosphate buffer sl

For the stain ta work the PH of this buffer can be no higher than pH of6.8. A
goad range of pH is between 6.0 to 6.8 where the low PH gives a very dark blue
ETeEn stain to a very light blue at the higher pH. At a plg higher than 6.8 the
Staining looks browner than blye and for douhle sta ining you may not be able to
tell BDHC (Benzidine Dﬂ:.ydmchim-idc]- stain from DAB, 8o the best thing would
be to try various range of pH to pet the most optimal staining,

Sol. Az 0.OM sodium phosphate monobasic
NaH:PO; "H0  13.8g/500ml d. H,O

Sol. B: 0.2M sodium phosphate dibasic
Na:HPO, " THyQ 26,85¢/500m d. H.0

Using pH meter, start with Sol, A (low pH) and add Sol. B thigh pH) to obtain
desired pH. Store at room temperature,

or washin tions — 3.01M Na Ph »sphate
5ml 0.2M Na phosphate + 95mld. H;0 = 100ml 0.01M Na phosphate
BDHC Stain Chemicals
Weigh aui -10mg BDHC (Benzidine Dihydrochioride)
- 25mg Na nitroferricyanide {prusside)

into 1.5ml tubes and store at —20°C This may not be necessary to do it is just for
convertence,



&

BDHC Solution

A

Make up 10mg BDHC in 95ml distilled water and stir for 30 min, 1f
BDHC is in a tube wash out well BDHC tends to stick to the walls of the
tube. While BDHC is stirring wash the sections in phosphate buffer,

Add 1o BDHC solution 25mg Na nitroferricyanide and Sml of 0.2M Na
phosphate after the last 3 minutes of wash of sections,

For staining add to the BDHC solution 2plof 30% H; 0, in 12ml of the
BDHC solution made in Step B, Add sections immediately. This solution
deteriorates within 30 min. Staining time is 5 — 10 min,

Note: The most crucial part are steps B and C. Step A can stay longer. but once

you add the other substances time is of the essence.

Procedure

e

After ABC incubation wash in Tris buffer 2 x 5 min,

Wash in 0.01M Na phosphate buffer 2 x § min.

Incubate sections in solution made in Step B for 10 min.

Imeubate sections in solution made in Step C for 5-10 min,

Wash sections in 0.01M Na phosphate buffer for 2 x 5 min.

Mount sections in 0.01M Na phosphate bu ffer.

Dry sections, and then dehydrate in graded aleohols and xylene and
coverslip,
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. CYTOCHROIWE OXIDASE
DAY 1 (Before the staiming)

_ Prepare PER (0.1M and PH 7.6) (Swred at 45y -
[;.1_.:1 raimney bef-tom . Prepare Sucrosc Buffer (] L PB§ + 100 gr Sucrose) (Stored at 4°C)
- TRIS Buffer (1 L) — e ioenyal T8 Lo
U5 e 363 mL dH20
96715 o 387 mbL HCI 01N (the original dilution is 10N, so you must dilute 1060
times the onginal dilution. Ta obwin 1L: 990ml, dH20 + 10mL HCl
10M)
.25 o SmlLDMSO i7 & + 15
€2 5 o 250 mL main solwion (250mL dH20 + 6 gr TRIZMA BASE)
% o 10 gr Sucrose
£h 15 o 273 meCal)? .'-.--t‘;f‘ Chb et
Note: this buffer must be Prepared one or two days before the staining, and
stored 2t 4°C. Its colour must pum LTAY=green.

DAY 2 (Staining day)
- Prepare Suining Solution: theating-shaking device } (dark TO0IT)

oo o 80D mLPH'{'(J.JMande_?,ﬁ} , e
% o 60mg Cytochrome-C (Teezay |0 cheiced) Foomm

4oa lomg Catalase (Sigma) v Lo
. 10 e 400 gr Suerose
s o 2mL DMSO

iec o 400 mg DAB ~ Freepe( In {nfyruie Yo tewr 1&,*3
Note: when the solution reaches 3TC, put st into the stove,

Prepare Glutaraldehide (B0mLy —s
156 o 784mL Sucrose Buffer
& o 16 mL Glataral dehide 23%

- Prepare Formaldehide: (3.7% final)/ - by
e o T20mL Swcrose Buffer . )
20 o B0mL Formaldehide 374 (40 / J

STAINING PROTOCOL:

. Glutaralde hide + Suciose B uffer 5 min
2 Suerose Buffer 5 min
3. Sucrose Buffer 5 min
4. Sucrose Buffer 5 min
3. TRIS Buffer 10 min
6. Rinse in PR§
7. Incubste in Staining Solution (37 & shaking) 1 houi
8. Formaldehide + Sucrose Buffer b mn
9. Echancl 305 5 min
u 10, Ethanol 50% S min
L't Ethanol 709 5 min

b

: .

{




Qg_gngmﬁam Stain

This is a silver stajn ﬂmtﬂwwsdegm:mmgmmns.ﬁmuna]sm 1o be
perfused with 4% PAF in0.1M phosphate buffer pH74.

Stock Solui;
Protect sol. C from light, Stm'eallmlutfonsalmt:mpmtm-e, stahie
for several months.

Sol. A. 9% wry (weight 1o volume) sodium hydroxide (NaOH)
9g into 100ml d. H,0 or Mg into | liter

Sol B. 16% wiv ammo nium nitrate (NH,NO,)
16g into 100ml d. H,O or Blg into 500mi

Sol. C. 50% wiv sitver nitrate
]gimaZm]d.H:DorSgiutu 6 ml

Sol. D. 1.2% w/v ammonium nitrate
1.2g into 100ml d. H0 or 6 into 500ml

3ol E. 300ml 95% ethyl alcohol
600ml d. H-0
Sg anhydrous sodium carbonate
Q.5.10 1 liter

100ml 95% ethyl aleohal

15ml 37% formalin

0.5¢ anhwdrous citric acid or .54 7g citric acid monohvdrate
Adjust pH with Sal. A to 5.8-6.1

Q.S to 1 liter

3ol G. 0.5% vy (volume 1o volume) acetic acid
Sml into 1 liter d. Ha0)

9 Mkt el



®

Working Solutions

Prepare no more than 1 hour before beginning the staining procedure.

Pretreating Solution
Mix equal volumes of Sol. A and Sol, D
100ml A + 100ml D

Impregnating Sol
Add 1.5 volumes of Sol. A 10 each volume of Sol. B. Then add
0.6ml of Sol. C for each 100ml of total volume.
60ml Sol. A + 40ml Sol, B+ 0.6ml Sol. C (Stir sol.)

“Washing Sol,
Mix Iml of Sol, D't each 100m] of Sol. F

300ml E + 3ml D
Developing Sel,
Mix 1ml of Sol. D to each 100ml of Sol F
Wl F+ 1ml D

AR




Degenerating Siain Procedure

Make sure no metal contaminates any of these solutions. Use a plastic
compartment box with holes drilled in at the bottom and a nylon mesh
glued around the base of the box to transfer the sections fram one solution
to the next. Use cotton tip applicators to push down sections if they
happen to float an top.

2

Wash sections in distilled water 3 x § min. Rotate.
Pretreating S0l 2 x 5 min. Rotate,

Impregnating Sol. 10 min. Rotate.

Washing Sol. 3 changes within 5 min. Rotate.

Developing Sol. 1 min. Can be left in longer. Do not rotate,
Mount sections in 0.1M Tris buffer.

Dry sections.

Wash in Sol. G 3 x 10 min. Rotate.

Wash in distilled water dipping several times in several changes of
water.

10. Dehydrate and coverslip with Permount. Protect sections from light.

Store slides in a microslide box when not in use,



GLYCOGEN

Dimedone-PAS Method
(Kong et al. JNeurosci 22:5581-5587 and McManus, 1946)

1) If not dlready perfused (4% PFA-.1IM PB) /eryoprotected (30%
ZUcrose in PB or 4% PFA until gunk) fix fresh frozen tizsue
on undipped slides in 4% PFA in 1M PE for 20 minutes

21 Wash 3 x 5 mimutes (PBES?)
3) o=zidize with 0.5% pericdic acid (1 x 10 min at BT}

= 0.5 g periodic acid up to 100 ml 4,0
4) wWash dH;0 (7)
5] Saturated dimedone solution in dH.0 (20 minutes at 60 °¢) .

- blocks aldehyde Jroups on non-glycogen substanee o
For 10OmL -401g @ 19°C  ©r -4Ib5925"c r_lss ®@s6°C
6} ERinse in dH.0

7} Behiffrs reagent (Sigma- in fridge) 15 minutec {RT}

- 8chiff's should be brought to BT before use
- diseard if pink (sheuld be straw coloured)

8) React in running wataer
9) Air drey

10} Dehydrate and Coverslip as per usual
-3 minutes 70% EroH

-3 minutes 95% EtOoH

-3 minutes absolute EtOH

-3

x

minutes absolute ErOH
5 minutes wvlene

i
Ba k) b3 b g

Coverslip in neutral mounting medium

IMPORTANT NOTE: All steps (less 60°C incubation) should
be performed in fumehood with appropriate pProtective
gear for carcinogens and contact burns.



GLYCOGEN PHOSPHORYLASE

HISTOCHEMISTRY
INCUBATION
50 00 mL 200

MEDIUM wa . e
Na-ACETATE
BUFFER 10 mIL 20 mL 40 mL
DISTILLED
H20 35 mL 70 mL 140 mL
EDTA 0.1 g 0.2 g 0.4 g
NaF 0.08 g 0.16 g 0.32 g
DEXTRAN
FW 40,000 2.0 g 4.0 g 8.0 g
d-D
GLUCOSE-1 0.4 g 0.8 g 1.6 g
PHOSPHATE
r TOTAL GPase ]
Adenosine
Monophoshate 0.04 g 0.08 g 0.16 g

(AMP)

PH to 6.0 wih NaOH




GLYCOGEN PHOS PHORYLASE
Staining Procedure

Incubate slides in medium for 30 minutes
at 37s=cC

Dry for 30 minutes.
Fix in 40% ethanol for 4 minutesg.
Dry for 15-20 minutes,

Stain in Lugol‘s Todine for
approximately 3 minutes,

Rinse briefly in 0.9% saline.

Let dry for 30 minutes- overnight and
coverslip,



Neurnhiolin.fBiutytin
Making Neumbiorin-’hiuq’lin

4% Neurobiotin in T M filtered potassium acetate =
4 mg Newrobiotin in 100 4] | M filtered potassium acetate
use 0.2 um filter fipy pot. acetate

1.5% biocytin =
L3 mg biocytin in 100wl | M ltered potassium acetate

Embedding slices

Remove slice from net with flat spatula, I fiing underneath slice, ransfer itto TRIS or
ACSF. Make sure all side are immersed. Then transfer with a broken pasteur pipitte 1o 3
petri dish filled 1/2 way with fix. Lay filter paper on top of slice so it becomes Immersed.
Refrigerate for | day- I week. Then transfer 1o TRIS or phosphate buffer,

Make 4% agar by stirring 4g agar inta steaming 100 ml dH2(,
20 not baoil,

Place drop of hot agar, i, before i’s boiled but afier f1s gj ssolved, onio the slice,

Dry the slice so that it lies flat on the petri dish botigm before placing agar on top. Daon't

dry the slice too much so it is drying out; dop't dry to little (you should sce no moistyre

around the edges but the slice itself should be mo; sty adjust with kimwipes to drain excess
moisture) -

Let cool, then lifi agar ang slice off petri dish, Place in Pl paraformaldehyde angd
refrigerate ovemnight, Refrigerate lefiover agar in the beaker it was mide 1t also,

Resectioning
Remove agar from slice by gently peeling it off,

Make a square out of the cxiry agar. Glue to the Vibratome ray and make the top surface
flat by cutting it like it was a brain. Use $0-100 upy S1EPs Or else it will not work. Onee
the edge is smooth, reverse e blade 600 um above the surface and keep i1 there.

Dry the top of the block. Pyt 4 small amourt of supergluc on the surface near the cutiing
cdee. Spread il out so (here s 4 thin laver. Place the slice on lop. CAJ should be cur
before the dentate, so place CAT ar the culling edgs. Oy place the EC near the oy ting
edge with CA3 the furthest dway. These two options work hest,

Slawly lower the blade in 50 um steps until a tny piece of slice is cut. Depending op
how much is cur, make the next section Up 1o 78 uen thick,

GUER

o o S T



Neurobiotin/biocytin Processing

L. Incubate sections i 0.5% Triton in TRIS avernighd,
or incubate in 0.5% Triton for 1 hr
0.3% = S gl 1005 Triton in 95 my TRIS

Foult

- Wash sections 3x 10 in TRIS A

3. Tncubate 30 min in 10% methane] in (3% Ha0s in TRIS A)

This must be made up immediately before the incubation; it can not be made before hand,
Meonitor sections for bubbling; if there is a lot, stop and remake the solution becawse it
was made wrong and the slices could disiniegrate if jefy any longer!

(3% H:0; in TRIS A)=35ml30% in 45 ml TRIS A

10%% methanol in (3% Ha0; in TRIS A)=3 ml methang] in 43ml (3% Hall in

TRIS A)

4. Washin TRISA 3% 19 min
optional: Wash in TRIS B 10 min

3. Incubate in ABC slandard kit for at Jeast 2 by
3 drops A and 5 drops B in 30 mi TRIS is what you use for this step
Note phosphate buffer doesn’t work

6. Preincubate in DAR

50 mg DAB in 100 m) TRIS and

- Use 50 m1 of this and agdd 20 mg NINH:80.; incubate for 20 min; the
NiNH;S80; needs to be crushed manually to dissolve, Yoy cap do this most easily
by taking a flat spatula and pressing it against cach granule on

the side of g tripour beaker,

7 Incubate in DAR

Use the other 50 m] of DAB-TRIS

Add 12.5ul of 3% Haly,

Transfer sections from the DAB-TRIS.N; directly to the DAB-TRIS-H.0,
solution

8. Put sections into TRIS 1o stop the reaction,
9 Let drv after mounting. Let drv at least & hars.

0. Diehydrate in 70% EtOH, 90, 95, 100, then place in xvlene ang coverslip in Permount.
Or s

Wash in glveeral, moun in glyceral

Or

darken further by dipping in 1% osmium




Neutral Red Staijn ( Mesulam, 1978)
Solutions

1) Acetate Buffer (pH 4.8)
500 m| 0.1IN acetic acid
250 mi 0.1N sodium acetate

2) Neutral Red Solution (1L)
40 mi acetate buffer
960 mi 1% (filtered) neytral red

Staining Procedure

1) Immerse sectione in 'neutral red solution’ (3 minutes)
2) Dehydrate using 15 sec in each of;
- dH20
- 70% EtoH
- 95% EtoH
= 100% EtOH
- 100% EtoH
3) Xylene (1 minute), xylene (1-30 minutes)
4) Couersrlp

Neutral Red Stain (Johnson, 1978)
) dH20 (a Couple of quick dips to wash PBS)

1
2) Immerse sections in buffered neytra| red solution for 3.5 min

4) [optional] Chrome alum-copper sulfate (5 sec)
2) [optional] 5009y, EtOH 10-15 sec
6) 75% EtOH 10-15 sec

7) 859, EtOH 10-60 sec (untir differentl‘atedj
8) 100% EtoM 30 sec
9) 50% xylene + 0% EtOH 30 sec

10) Xylene (2 min ); xylene (2-20 min)
11) Coverslip



Nitroblue Tetrazolium Method
for Alkaline Phosphotase

SOLUTIONS ;

Buffer Solution

0.2 M Tris-HCl, pH QG containing 10 mi MgCl,

Solution a
__—-—_

5 mg 5—bromﬂ-a—chloro—S—indolyl rphosphate
(BCIP) is dissolved 4in:

0.1 ml dimethyl formamide (DMF) then 4in:

1.0 ml Buffer solution

Solution b
_ﬁ—_-_

5 mg Nitroblue tetrazolium.{NSTJ dissolved ins
0.1 ml DME

incubate immediately for 20 min- 12 Hours. The intense
blue-black reaction product ar the site of alkaline

L




Timm Stain

In order for this stain to work the animal must be perfused with
sodium sulfide and then a fixative either 4% PAF or “Superfix”, The
sulfide binds to any zinc in the brain and becomes inseluble, Then the
silver forms a metal-sulfide complex that becomes visible during the
staining procedure.

Gum Arabic

It"s easier to use pre-weighed Gum Arabic of 500g instead of
weighing it. In a 2-liter beaker with 1 liter of distilled water, pour slowly
the Gum Arabic using a T-Line laboratory stirrer. Once all the Gum
Arabig s in continue stirring vigorously for 2 houss. Then cover and allow
it 1o sit 4t room temperature overnight to let the air bubbles rise. Remove
the white crusty top as carefully as possible and decant g VETY SYIupy
liquid in containers. The Gum Arabic can be stored in the refrigetator for
several months,

To Prepare Sections for Timim Stain

Dip sections vigorously several times before going imo the next
alcohol change.

T0% ethyl aleohol

95% ethyl alcohol

100% ethyl alcohol

1004 ethyl aleohol - 5 min,

95% ethyl alcohol

70%% ethyl alcohol

Distilled water wash 6-7 changes to make sure all aleohol is
washed out.

N bW

A
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| run
1. 120ml Gum Arabic

2. 20m citrate sol.
- 4.7 sodium citrate
- 3.1g citric acid monohydrate
~ = heat 1o dissolve
- Q.5. 0 20m] d.H20r

3. 60ml hydroguinone
- 3.4g hydroquinone
" - heat to dissolve
- Q5.0 60ml d. Ho0

4. Iml silver nitrate
- 425mg silver nitrate into
2.5ml d H,0

Timm Stain Prepa ration

2 runs
1. 240ml Gum Arabic

2. 40ml citrate spl,
= 9.4p sodium citrate
- 10).2g citric acid monohydrate
- heat 1o disso Jve
- Q5. 10 40ml d. H:0

3. 120ml hydroquinone
- 6.8g hydroquinone
= heat to diseolve
- Q.5 to 120ml d. H.O

4. 2l silver nitrate
- 423mg silver nitrate into 2.5ml d. Ha.0

Make steps 1-4 ready. Add step 1-3 together in a large Erlenmeyer flask and
q thoroughly mix. When sections are ready add step 4 to the Gum Arabic solution, and mix,

’ and then pour solution in a staining dish with the sections, Place the staining dish in a
water bath at 26°C and keep in the dark. The stain starts appearing within 10-15 min.
After this time take out sections intermittently, rinsed with distilled water. to view the
process of staining and put back in the solution if not ready. Total duration of
development is 25-50 min, depending on haw lightly or darkly vou want the stain 10 go,
Onee the sections are ready rinse thoroughly with distiljed water and covershp,



Artificial Cerebraj Spinal Fluid
Aston-Jones (Brain Res Bullet, 27:5-12)

CHEMIcAL CONCENTRATION F.w, g/l
Nacl 122 mm 58.4400 7.1297
Kl 31 mM 74.5600 0.2311
Cacl 1.3 mM 111.0000 0.1443
MgS04 1.2mM 120.3700 0.1444
NaH2PQ4 0.4 mm 120n.0000 0.0480
NaHCco3 25 mM 84.0100 2.1003

For final concentrations of GLUTAMATE or ISOPROTERENDL Q.S with abave aCsF

GLUTAMATE F.w a/50 mL 9/100 mL
0.25 M 169.1000 21138 4.2275
0.5M 4.2275 8.4550
ISOPROTERENOL F.w g/25 mL g/50 mL
100 uMm 247.7000 0.6193 1.2385
10 uMm 0.0619 0.1239
1 uM 0.0062 0.0124
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1.5M Phosphate Buffer pH 7.4

100mL 1.00L
MNaH.PQ, - H=0 0.3962g 396209
NazHPO, - TH=0 3.2502¢ 32.5924g

For aCSF, make in 1.5M Phosphate Buffer, Q.5. with Phosphate Buffer

Artificia| Cerebral Spinal Fluid {Harley)-

100mk  s00mL 100,
NaCl  147mm 0.8591g 4.2955g 8.5910q
KCI 3mM 0.0224g 0.1120g 0.2238g
MoCL 1 mm 0.0203g 0.1017g 0.2033g

CaCl" 1.3mM (add lasty 0.0144g  0.0720g 0.1443g




ANESTHETICS & STOCK SOLUTIONS

Artificial csF (Harley et al., 1996)

147 mM  nacl

3 mM KC1
1.3 mM Cacl,
1 mM MoCl,

1.5 mmM Sodium Phosphate Buffer, pH 7.4

AVERTIN
5 g Tribromoethanol (TBE)
20 ml Ethanol (not absolute)
5 ml Tetra-amyl alcohol
. 250 ma Saline (0.9%)

1.) Dissolve the TEE in 20 m1 (near absolute) ethanal .
Gentle heat may he necessary,

.} Add the tetra-amyl alesho]

+) Add maline {up to 2z5p ml)

.} Btore in refrigerator

W= Ll b3

INITIAL DOSE- 1.5 m1/100 g
SUPPLEMENTAL: 0.35 ml/100 g
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Dibasic Stock (1 litre of 0.4 M)

56.78 g Sodium phosphate dibasic (HaHPO,)
1000 ml Distilled water

Set the distilled water stirring and slowly add
dibasic. Dibasic is difficult to dissolve and will oo
rock hard upon contact with water, gg Ehe solution
needs to bhe in motion.

Hydrochloride (HC1) 2 ™

0.7292 g HCL
10 ml Distilledlﬁo

Krebs Bicarbonate—phosphate Ringer

Sodium Chloride iMacl)
Potassium chloride {KC1)
Caleium Chloride (Cacl.)
Potassium Phosphate, monobasic {KH. POy )
Magnesium sulphate (MgB0, . 7TH,0)
Water: Mgke up to 1000 ml

2 o0 oo
L 5 U St
QG g

Locke’g Solution

0.9 g Sodium Chloride (HaCl)
0.024 o Calcium Chloride {Cacl)
0.042 g Potassium Chloride (KC1)
0.01-0.03g Sodium Bicarbaonate
0.01-0,25qg D-glucoze

100 m1 Distilled water



Lugol’s Iodine

FROM CONCENTRATE
i3 g Sucrose
20 ml Concentrated Lugol's Iodine
Distilled Water: make up to 300 ml

READY-TO-USE LUGOL g

2.0 g Potassium Todide {KTI)
300 ml Distilled water
1.0 &} ITodine {Ig}

Stir well- Store away from light .

Mammalian Ringer-Locke

o Sodium Chloride (MaCl)
59 Potassium Chloride (kec))
0 g caleium Chloride (CacCl,;)
g Sodium bicarbonate (NaHCO, )
(o] Glucose
Water: make up Lo 1000 ml

MonoBasic Stock

137.99 g Monobasic
1000 m1 Distilled water

Na-Acetate Buffer

2.97 g Sodium Acetgta {anhydrous}
400 ml Distilled H.0
0.22 m1 Glacigl Acetic acig

For glycagan hosnhorylagﬂ histunhemistrw— PH to
p < R, E
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& Peniecillin:

NaOH (2 M)
0.8 g Sodium Hydroxide (MNz0H)
10 ml

Distilleqd water

Paraformaldehyde (L Litre of 10%)

1000 ml

Phosphate buffey
100 g

Paraformaldehyde

Heat 500 ml of phosphate buffer tg 30=-55"C. Add the
Dara to the stirring solution,

It will take 30-a0
minutes tg dissolve. add

500 ml of room Cemperature
Phosphate buffer. Allow tocool before handling,

NOTE: Do this in

a fume hoad,
bad for you.

It stinks ang is very

Scheinpharm Penicillin ¢ Sodium

5,000,500 Iy Penicillin
30,000 10 % 2 per animal
Volume 41.7 m1 saline

0.25 ml injection (i.m.)




. Phosphate Buffer




. Perfusion Medium for Horseradish Peroxidase
Stain

50 m1 10% Parafc»mal&ehyde
50 ml 25% Glutaraldehyde
250 ml 0.2 M Phosphate buf fer
150 m1 Distilled water
Procedure.
1.} 250 m1 phosphate buffered saline (heparinized)
2.) 500 m1 perfusion medium
| 3.) Decapitate brain
4.) Store in 30% sucrose in phasphate buffer
5.} Secticn ASAP

0.1 m
Phosphate Buffer




Phosphate-ﬂuffarad Saline (PBS)

1000 ml 0.1 M phosphate buffer, pH 7.4
5 g Sodium Chlorida

Eeep at 4°c or room temperature, Dizscard if there are
signs of infection,

Ringer’s Solution

0.7 g Sodium Chloride {NaCl)
¢.0026g caleium Chloride {Cacl)
0.035 g Potasgium Chloride (ECL)
100 ml Distilled wakter

SALINE- Physiological (0.9%)

Tyrode’s Solution

0.8 g Sodium Chloride (Macl)
0.02 g Calcium Chloride (Cacl)
0.02 g Potassium Chloride {EC1)
0.1 g Sodium Bicarbonate

0.1 g I-Glucose

0.1 g Magnesium Chloride (Mgll1)
0.005 g Monosadium Phosphate

100 m1 Digtilled water



Urethane

30.0 g Urethane

200 ml Make YD to 200 ml with distilled Water

INITIAL DOSE: 1.0 mL/100 g



4% PAF in 0.1M Tris Buffer

250ml distilled H:0 S00ml distilled H

6.06¢ Tris HCL 12.12g Tris HCL(‘q._r L)_fvv)
I.3%¢ Tris Base 2.78g Tris Base '

100ml 20% PAF 200ml 20%PAF

add H20 to 475ml add HyO to 975m|

pHto 7.4 ' PH 1 7.4

Q.5 to 500m] Q.5 to 1 liter

To perfuse:  Anesthetize rat with urethane 1.25g/kg until completely sedate,
Perfuse transcardiacally with the following;
Saline flush— 3 min,
4% PAF in 0.1M Tris buffer — 10 mjn,
Postfix brain i situ overnight or longer if need be at 4°C

b



