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Practical No. -7- 
 
Permanent staining of Fixed Faecal Smears: 
 
-Gomori’s trichrome stain: 
 
-Slides are prepared for trichrome staining from fresh, PVA- or SAF-preserved 
specimens.  They are then processed as follows: 
1.  Fix in Schaudinn’s solution with acetic acid added  30 minutes 
     (if in SAF, or PVA, proceed to 95 % alcohol. 10 ml). 
2.  Wash in 70 % alcohol        15 minutes 
3. Wash in 70 % alcohol to which sufficient iodine has    3   minutes 

been added to produce a port-wine colour (not for SAF) 
4. Wash in 70 % alcohol, 2 changes each (not for SAF)      1  minute 
5.  Stain in Gomori’s stain              8-15  minutes 
6.   Differentiate in 90 % alcohol with 0.5 % acetic acid   1-2 seconds 
7.   Dip in 100% alcohol            1 second 
8.   Dehydrate in second change of 100% alcohol        2-5 minutes 
9.   Clear in xylene, 2 changes each          2 minutes 
10. Mount in DPX or similar neutral mountant. 

 
Interpretation: 
 
 Green:  general background; cytoplasm of trophozoites, including 
Blastocystis.  Cytoplasm of other cells and yeasts. 

 
Red:   nuclear chromatin of cysts and trophozoites; chromidial bars; red 

blood cells, bacteria, sometimes, cysts and yeasts. 
Purple: cytoplasm of trophozoites and possibly cysts; inclusions in 

trophooites. 
NB: these colours are guides only; variations may occur. 
 
A modified trichrome 
 
A modified trichrome can be used to detect microsporidia spores in faeces as 
follows: 
 
Reagents: 
Chromotrope  2R      6.0 gm 
Fast Green       0.115 gm 
Phosphotungstic acid     0.7 gm 
Glacial acetic acid      3 ml 
Distilled       100 ml 
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Make up as above, plus acid alcohol: glacial acetic acid, 4.5 ml + 90% 
ethanol, 995.ml 
 
Method: 
 
Smears should be made from unconcentrated stool in 10% formalin, 1:3. 
 
Important: ensure the smears are extremely thin. 
 
1. Fix in methanol     5 min 
2. Stain       90 min 
3. Rinse in acid alcohol    10sec 
4. Rinse briefly in  95% alcohol 
5. Into 95% alcohol     5 min     
6. Into absolute alcohol    10 min 
7. Into inhibisol     10 min 
 
Examine under x10 objective.  Spores are ovoid and refractile, 1.5 by 0.9 um, 
and the walls stain bright pink\red.  Some spore does not stain and others 
may show a pink\red band-diagonal or equatorial.  Background is pale green. 
     
Iron Haematoxylin: 
 
Solution A:  Haematoxylin;  
    Haematoxylin    10 gm 
   95% alcohol    1000 ml 
Dissolve the haematoxylin in the alcohol in a clean flask; cover securely and 
place on a sunny windowsill to ripen natuarlly for 6-8 weeks.  Alternatively, 
add 10 ml hydrogen peroxide/ 100 ml stain. 
 
Solution B: Mordant 
  Ferrous ammonium sulphate  10 gm 
  Ferric ammonium sulphate  10 gm 

Concentrated HCL    10 ml 
Distilled water    1000 ml 

 
Dissolve the iron salts in the water, add HCL and store at room temperature 
in a brown bottle. 
 
Solution C:  Working Solution 
 
  Solution A     100 ml 
`    Solution A     100 ml 
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Combine and filter; allow to stand at least 2 hours before use; overnight is 
better, 3-4 days is best. 
 
Method- faecal smears; assuming smears are from SAF fixed specimens. 
  
 1. Wash in 95% alcohol    10 min 
 2. Wash in 70% alcohol    10 min 
 3. Wash in 25% alcohol    10 min 
 4.  Into running tepid tap water 
     Stand in tap water plus 2 drops 
  Ammonium hydroxide    2 min 
 5. Stain in haematoxylin    10 min 
 6.  distilled water     30 sec 

7. Picric acid 
(1 part sat. picric acid\1 part dist. Water) 10 min 

8. Into running tepid tap water   10 min 
  Alkalinized tap water as in 4   2 min 

9. Wash in 70 % alcohol plus 2 drops   
Ammonium hydroxide    10 min 

 10. 95% alcohol      10 min 
 11. 100% alcohol     10 min 
 12. Xylene, 2x      10 min 
 13. Mount in DPX     10 min each 
 The background should stain grey, protozoa light blue, nuclei blue-black.  The 
picric acid is used to remove excess stain, although it’s complete removal will 
yield an understained slide. 
 
Specific Staining Methods for Cryptosporidium 
 
1. Safranin-methylene blue technique  
 

a. Smear the faecal  sample, diluted in saline if necessary, on a 
microscope slide to a thickness slightly greater than necessary 
for routine bacteriological examination. 

b.  Air dry. 
c. Fix briefly, by one pass through the bunsen flame. 
d. Fix in 3% hydrochloric acid in 100% methanol 3-5 

min. 
e. Wash with water. 
f. Apply 1% aqueous safranin for 60 seconds.  Heat the 

slide thoroughly, preferably until boiling occurs.  Add 
more stain and continue heating if necessary. 

g. Wash with water. 
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h. Counterstain with 1% methylene blue, 30 sec. 
i. Wash with water, blot dry and search under oil before 

mounting. 
j. Remove oil with xylene; fix coverslip with suitable 

mountant, e.g. DPX. 
 

Cryptosporidium oocysts stain a vivid orange-pink and are usually spherical 
or slightly ovoid.  Giardia, Entamoeba, yeasts, faecal debris and most 
bacteria are counterstained by the metheylene blue but bacterial spores and 
occasional unidentified rods stain safranin.  The method is given in Baxby, 
Blundell and Hart, J. Hygiene (1984) 92, 317-23. 
 
2. Auramine phenol technique 
 
a. Air dry the faecal smear and fix for 3 min in absolute methanol. 
b. Flood slide with pre-filtered (paper filter) auramine and leave 

for 10 –15 minutes. 
c. Wash in water. 
d. Decolourise in 1% acid alcohol for a minimum of 2 minutes. 
e.  Wash. 
f. Counterstain with potassium permanganate solution for 30 

minutes. 
g. Wash and air dry. 
h. Examine under u/v microscope. 
 
Reagents:- Auramine phenol: 0.3 gm auramine and 3 gm phenol in 100 ml 
water. 
Potassium permanganate solution: 1 gm in 1000 ml distilled water 
Acid alcohol: 1% hydrochloric acid in absolute alcohol 
 
Cryptosporidium oocysts fluoresce brightly against a dark red background; 
yeasts do not fluoresce. 
 
The modified Ziehl-Neelsen technique is also used to stain Cryptosporidium 
oocysts but has been found to give variable results.  The following method is 
useful for Cyclospora sp.  (CLB’s). 
3. Modified Ziehl-Neelsen technique 
 
a. Formol-ether deposit is spread on a slide and allowed to dry (minimum 1 

hour) . 
b. Fix in methanol for three minutes and allow to dry. 
c. Stain with concentrated carbol fuchsin for ten minutes and 
briefly rinse in water. 
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d. Differentiate in 1% acid alcohol (1% HCl in 95% ethanol) 
until colour ceases to flood out of smear. Smear should be very 
pale pink\white. 
e. Rinse well in tap water. 
f. Counterstain in 0.25% aqueous malachite green or 

methylene blue for thirty seconds. 
g. Rinse in tap water, air dry, mount and examine with the x40 

and x100 objectives. 
 

Oocysts stain pink or red; CLB’s are 8-9um; oocysts of Cryptosporidium are 4-
5um. 

 
Romanowsky Stains 
 
Giemsa method 
 
Fix thinly prepared faecal smears with methanol   1 minute 
Stain with 4% Giemsa in phosphate buffered water, pH 6.8  30 minutes 
Rinse in buffer 
Allow to dry 
Examine with x100 objective. 
 
Modified Field’s method 
 
Fix thinly prepared faecal smears with methanol   1 minute 
Pipette 1 ml of Fields B diluted 1:4 in phosphate buffered water, pH 6.8 
Immediately add 1 ml Fields A, mix well using a pipette  1 minute 
Rinse with tap water and drain dry 
Examine with x100 objective. 
Chromatin stains red, cytoplasm blue-grey, leukocytes stain purple and yeasts 
and bacteria, dark blue. 
 
Scanning techniques for stained smears 
 
Scan at x100 objective for larger organisms, eggs or larvae. 
 
Use x40 objective for protozoa. Use the vernier scales to record the positions 
of specific organisms. 
 
Scan thin areas with x100; scan areas closer together than previously.  Identify 
and count organisms. 
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10µm 

 
12µm  

Giardia lamblia cyst stained 
with iron haematoxylin 

Blastocystis hominis stained 
with iron haematoxylin 
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