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Staining Methods

Methods described in The Atlas of the Insect Brain (Strausfeld) pp.188-195

The Cajal Block Impregnation by Reduced Silver

1 remove cuticle

2 place the brain into 4% silver nitrate

3 RT. in the dark 36 hrs.

4. wash with DW. several times each for 15 min. constant agitation
5. reduce in 1-2% hydroquinone with 5ml neutral formaline
6. RT. 24 1rs.

7. wash in water

8. dehydrate

9 embed (paraffin or celloidin)

10. section

11. dewax

12. tone with gold chloride (option)

13. cover

Bodian Reduced Silver (by Power)

1 open head capsules
2 fix in Carnoy
60% EtOH, 30% chloroform, 10% Acetic acid

RT. 24hrs.
3. wash with 70% EtOH
4. dehydrate
5. clear in toluol, methylbenzoat (or in Terpinol alone) + 1% Celloidin
6. embed in Tissuemat or paraffin
7. section
8. dewax and hydrate
9 place in coplin jar with 2% silver protienate + 4-20 g copper turnings
10. 370C in the dark 48 hrs
11. rinse in DW.
12, reduce 10-15 min. in 1% hydroquinone + 5% sodium sulfite
13. rinse in DW.
14. place again in coplin jar with 2% silver protienate + 4-20g copper turnings
15. 370C in the dark 24-48 hrs
16. rinse in DW.
17. reduce again 10-15 min. in 1% hydroquinone + 5% sodium sulfite
18. rinse in DW.
19. place in 1% gold chloride + 1% citric or acetic acid
20. tone 250C in bright light 10-15 min.
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21. rinse quickly in water

22. place 10-30 min. in 2% oxalic acid until the sections appear bluish red
23. rinse very quickly in DW.

24. fix 15 min. in sodium thiosulfate

25. wash, dehydrate, clear, and mount

Bodian Reduced Silver (modificated by Chen)

* marks the difference from the upper protocol.

1 open head capsules
2. fix in Carnoy
60% EtOH, 30% chloroform, 10% Acetic acid

RT. 24hrs.
3 wash with 70% EtOH
4. dehydrate
5. clear in toluol, methylbenzoat (or in Terpinol alone) + 1% Celloidin
6. embed in Tissuemat or paraffin
7. section
8. dewax and hydrate
9. place in coplin jar with 2% silver protienate + 4-20 g copper turnings
*10. 370C in the dark 16 hrs
11. rinse in DW.
12, reduce 10-15 min. in 1% hydroquinone + 5% sodium sulfite
13. rinse in DW.
14. place again in coplin jar with 2% silver protienate + 4-20 g copper turnings
*15. 370C in the dark 10 hrs
16. rinse in DW.
*17. reduce again 3 hrs. in 1% hydroquinone + 5% sodium sulfate
18. rinse in DW.
19. place in 1% gold chloride + 1% citric or acetic acid
20. tone 250C in bright light 10-15 min.
*21. rinse 3times in DW.
*22. place 2 min. in 2% oxalic acid
*23. rinse very quickly in DW.
22. place 10-30 min. in 2% oxalic acid until the sections appear bluish red
* (5 changes of the soln. is recommended)
*24. fix 10 min. in sodium thiosulfate
25. wash, dehydrate, clear, and mount
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The Holmes-Blest Technique

fix in Bouin or Carnoy or AAF
R.T. 8-12 hrs.
wash in 70% alchohol (bouin) or 95% alchohol (Carnoy, AAF)

embed in paraffin

1
2
3
4
5 section
6. dewax, hydrate
7 placed in 20% silver nitrate in the dark 2-3 hrs.
8 rinse
9 incubate 370C 10-20 hrs.
in 27.5ml M/5 boric acid
22.5ml M/20 borax

5-10 ml 1% silver nitrate

2-6 ml pyridine or pyridine derivative (2,6 lutidine and 24,6 collidin)
250 ml DW.
10. reduce (without washing) 550C 3-7 min
in 3g hydroquinone
30 g sodium sulphite
in 300 ml DW.
11. wash in tap water
12, rinse in DW.
13. place in 1% gold chloride + 1% citric or acetic acid
14. tone 250C in bright light 10-15 min.
15. rinse quickly in water
16. place 10-30 min. in 2% oxalic acid until the sections appear bluish red
17. rinse very quickly in DW.
18. fix 15 min. in sodium thiosulfate
19. wash, dehydrate, clear, and mount

The Nissl Procedure for Insect CNS

fix in Carnoy or AAF
dehydrate

embed in paraffin
section

o Rk~ W DN P

dewax and rehydrate
6. stain 8-10 min. in 0.5-1.0% Cresyl Violet
(heat 5 g Cresyl Violet in 1000 ml D.W. to 800C, then cool)

7.
8.

wash in 3 times of 95% EtOH
differentiate in 10 % White Rosin dissolved in 95% EtOH

(White Rosin = Penresina, Penick & C. New York)

9

dehydrate and mount
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Golgi Methods (Selective Impregnations of Single Neurons)

a. Golgi-Colonnier Technique

1 open head capsules
2 place in

1vol. of 25% glutar aldehyde

3vol. of 2.5% potassium dichromate

RT. in the dark at least 7 days
4. wash in 0.75% silver nitrate until there is no more red precipitate
5. place in fresh silver nitrate
R.T. inthedark atleast 7days

b. Golgi-Colonnier Technique for Glia

open head capsules
fix in weak unbuffered formardehyde 1 day
wash in 2.5% potassium dichromate

ExlN I o

place in
1vol. of 25% glutar aldehyde
3vol. of 2.5% potassium dichromate
5. R.T. in the dark at least 7 days

wash in 0.75% silver nitrate until there is no more red precipitate

N o

place in fresh silver nitrate
R.T. inthedark atleast 7days

The Mixed Golgi Technique

Karnovski's fixative

8 g paraformaldehyde
200 ml DW.

stir at 600C

clear with 1 mg NaOH

cool

add 3.75 g NaH2P0O4-H20
4 ml glutar aldehyde

inject Karnovsky's fixative into the abdomen
open head capsules
place in the fixative R.T. 12 hrs

EnT < I I o

wash in phosphate buffer
27.4 ml of 0.9078% KH2PO4
72.6 ml of 1.1876% Na2HPO4-2H20
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<Post Chromated Golgi Rapid>
5. place 1 hr. in

2 vol. of 1% osmic acid

3 vol. of phosphate buffer
6. wash in phosphate buffer
7. place 5-7 days in

1 vol. of 1% osmic acid

40 vol. of 2.5% potassium dichromate
8. Place more than 5 days in

0.75% silver nitrate

<Double Chromation> good for large diameter neurons and for E.M.
5. Place 2 hrsin
1 vol. of 1% osmic acid
4 vol. of 2% sodium dichromate
6. wash in phosphate buffer
wash in 2.5% potassium dichromate
8. place more than 8 days in
Golgi-Colonnier mixture
+ 4 g of alpha D glucose /100 ml
9 Place more than 5 days in
0.75% silver nitrate

<Prefixed Golgi-Colonnier> good for E.M.
5. place more than 7 days in
Colonnier soln.
+ 25 g sucrose / 200 ml
6. wash throughly in 2.5% dichromate
7. place 1 day in
1 vol. of 1% osmium
20 vol. of dichromate
8. Place more than 5 days in
0.75% silver nitrate
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