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There arc several well-known methods of 
iron hematoxylin staining of protozoa in smears 
and tissue sections, viz, Heidenhain's, Mallory's, 
and Weigert's. In the first two of these methods, 
the mordant, an iron salt, and the stain hemato- 
xylin, are applied separately; and in Weigert's 
method, the mordant and the stain are mixed up 
immediately before staining. Though excellent 
results can be obtained with all the above 

methods, Heidenhain's method evolved in 1891 
is still regarded as the best for permanency and 
for allowing very satisfactory control over 

differentiation of the different structures of the 
cell. But it must be agreed that the method 
is very time-consuming; up to 48 hours or more 
may be required for the completion of mordant- 
ing and staining, though by the use of the 
mordant and the stain at a temperature higher 
than the room temperature, it is possible to 
shorten the time considerably. 
The iron hematoxylin stain described in this 

paper was first introduced by Professor M. N. 
De at the Pathology Department, Medical 

College, Calcutta, many years ago. This is an 
excellent hematoxylin stain for general purposes 
and with slight modification in the process of 

staining and differentiation, satisfactory results 
have been obtained in staining certain protozoa 
in tissue sections and smears. 

The hematoxylin solution used is ripened 
with bleaching powder (cf. Anderson, 1923) 
and exposure to sunlight, and the mordant, an 
acid iron alum solution, is mixed with the stain 

immediately before use. About ten minutes are 

required for staining of ordinary tissues. For 

general purposes, acid alcohol is used for 
differentiation and the de-staining is quite rapid. 
After differentiation, the sections are left in 

running water till a warm blue-black colour 

develops. The sections are then counter-stained 
with eosin, dehydrated, cleared and mounted in 
the usual manner. 

It has been found that if the time allowed for 
the iron hematoxylin stain is prolonged and a 

saturated aqueous solution of picric acid is used 
for differentiation, the staining of protozoa in 
tissue sections and smears is more satisfactory 
and the different structures in the protozoan 
cell more easilv differentiated. Full details of 
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this modified method of iron hematoxylin 
staining is given below : 

Preparation of the stain 

1. Stock solution of hematoxylin.?Dissolve 
10 gm. of hematoxylin in 650 cc. of absolute 
alcohol. Add 350 cc. of distilled water. Then 
add 25 cc. of a 4 per cent aqueous solution 
of bleaching powder. Mix. Expose to sunlight 
for about a month. The fully ripened solution 
has a deep brown colour. The solution keeps 
for months. 

2. Acid iron alum solution,?Dissolve iron 
alum 2 gm. in 98 cc. of distilled water and add 
2 cc. of concentrated sulphuric acid. The solu- 
tion is almost colourless or has a very light 
yellowish tinge. 
To one volume of the acid iron alum solution 

add two volumes of hematoxylin solution. Mix. 
This iron hematoxylin stain is prepared immedi- 
ately before use. 

Method of staining protozoa in tissue 
sections 

1. Fix in Zenker or suitable fixative. 

2. Embed in paraffin and cut sections 4 to 5 
microns thick. 

3. Remove wax with xylol, xylol with alcohol 
and then transfer successively to rectified spirit 
90 per cent and 70 per cent alcohol and water. 

4. Remove mercury with Lugol's iodine, 
iodine with 0.5 per cent ' 

hypo' solution in 
water and wash in running tap water for 5 
minutes. 

5. Stain with iron hematoxylin stain pre- 

pared as described ahove for 15 to 20 minutes. 
6. Wash in tap water till the section appears 

black in colour. 

7. Differentiate with a saturated aqueous 
solution of picric acid. For tissue sections 
about 1 to 5 minutes or a little longer is required 
for a satisfactory degree of differentiation. The 
section is de-stained with picric acid for 1 to 2 

minutes, washed in water, and then examined 
under the microscope using high power to see if 
the differentiation is satisfactory or not. If the 

protozoa are still overstained, it is again covered 
with picric acid and the whole process repeated 
till the differentiation is satisfactory. The 
section is then left in running tap water for 
about 5 minutes to wash out most of the picric 
acid stain. (70 per cent alcohol and rectified 

spirit may be used for removing the picric acid 
stain, but the section has to be brought down to 
water before the next stage.) 

8. Counter-stain lightly with a weak watery 
solution of yellowish eosin, controlling the 

depth of staining with the microscope. Wash 
in water. 

9. Dehydrate, clear and mount in balsam. 

Note.?With a little experience it is possible 
to differentiate with acid alcohol (1 per cent 

sulphuric acid in rectified spirit), but the 

de-staining is rapid and somewhat difficult to 

control. Acid alcohol is dropped on to the 
section with the slide held in a slightly slanting 
position so that the acid alcohol rinses the section 
and runs down the slide. This is done once or 
twice and the section is washed in running tap 
water for a short time and examined under the 

microscope to see if the differentiation is com- 

plete. The process is repeated if necessary 
and the section is then left in running tap water 
for 10 minutes to 

' blue ' it. 

Counter-staining with eosin is not essential. 
The slight yellow colour of picric acid that is 
left after washing the section serves as a 

counter-stain and the nuclear details show very 
distinctly. 
With this method of iron hematoxylin stain, 

the cell nuclei appear dark blue-black to black, 
the nucleoli and the chromatin net-work or 

granules are well shown. 

Method of staining protozoa in smears 

1. Fix in Schaudinn's fixative for 20 minutes. 

2. Rinse in 50 per cent alcohol and then 
transfer to 70 per cent alcohol to which enough 
alcoholic iodine has been added to give it a port 
wine colour. Soak for 20 minutes. 

3. Transfer to 70 per cent alcohol, and then 
to rectified spirit; leave for an hour or longer. 

4. Rinse successively in 90 per cent and 
70 per cent alcohol and bring down to water. 

5. Stain with iron hematoxylin solution for 
20 to 30 minutes. Wash and soak in tap water 
till the smear appears dark black. 

6. Differentiate with saturated aqueous solu- 
tion of picric acid for 1 to 6 minutes, controlling 
the de-staining with the high-power microscope 
using 10 X eye-piece. When the differentiation 
is satisfactory, leave in gently running tap 
water for 5 to 10 minutes to wash out most of 
the picric acid stain. 

7. Counter-staining is not generally necessary. 
8. Dehydrate, clear and mount in balsam. 

Note.?Plasmodia and haemoflagellates are 

more readily stained with the Romanowsky 
stains. Even in tissue sections excellent results 

comparable with those obtained in smears may 
be obtained with Giemsa stain as described by 
Shortt and Cooper (1948). 

For smears of leishmanial flagellates, fixation 
with osmic acid vapour and Schaudinn's fluid 
followed by the method of staining as described 
above gives good results. But the time required 
for differentiation is shorter, to 2 minutes. 

This method of iron hematoxylin staining, as 
modified from that introduced by Professor 
M. N. De, is rapid and allows a relatively easier 
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control over-': differcutiidion. of ilie nuclear 
st-riicturos "of protozoa and the stain is more or 
less permanent, lasting for "several years at least. 
The photomicrographs (figures 1, 2 and 3, 
plate XLVI) show the results obtained in 

staining some protozoa in tissue sections and 
smears. 

Summary 
A rapid method of iron hematoxylin stain is 

described for staining protozoa in tissue sections 
and smears. The hematoxylin solution is 
matured by the addition of bleaching powder 
and exposure to sunlight. The mordant, an acid 
iron alum solution, is mixed with the stain 

immediately before use. For differentiation, 
saturated aqueous solution of picric acid is used. 

We arc thankful to Dr. M. J. Miller and to Dr. G. N. 
Sen for some of the specimens used for staining. 
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EXPLANATION OF PLATES XLIV TO XLVI 

Fig. 1.?Note the short left ulna with its styloid process 
made further prominent by an exostosis and 
the bent fingers (right middle and ring and 
left index fingers). 

Fig. 2.?Note the protuberances at the upper end of 
left arm and near both knees. 

Fig. 3.?Note the multiple exostosis at the upper ends 
of both humeri. The pedunculated one on the 
left side pointing towards the middle of the 
shaft. 

Fig. 4.?Note the short right ulna and the exostosis 
at its lower end giving an appearance of 
cavitation in the bone because of overlapping 
of the cancellous exostosis in the metaphysis. 
Note also the exostosis at the bases of some 
of the phalanges. 

Fig. 5.?Note small exostoses along the crest of the 
ileum on the side (better visible in the original 
skiagram) and lack of tubulation in the necks 
of the femora. 

Fig. 0.?Note the large pedunculated' exostosis arising 
from the posterior surface of femur and 
another one giving an appearance of cavitation 
of lower metaphysis. On the right side note 
the exostoses from the lower end of femur 
and the large cauliflower-type exostosis at the 
upper end of fibula from which a biopsy was 
taken. 

Fig.-7.?Photomicrograph of biopsy specimen (low 
power X 130). Note the hyaline cartilage, the 
transitional zone and the cancellous bone with 
one of its septa enclosing fatty bono marrow 
cells,. 

F4g, Same as 7. Magnification X .430 (high power).- 
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Fig. 1.?E. histolytica in liver abscess of a cat Fig. 1.?E. histolytica in liver abscess of a cat 
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Fig. 2.?E. histolytica in faecal smear. Fig. 2.?E. histolytica in faecal smear. 
Fig. 3.?Leishmania donovani in a section of 

liver from a case of kala-azar. 
Fig. Z.?Leishmania donovani in a section of 

liver from a case of kala-azar. 


