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strains that vary in a slight or markeu degree from type in biological, physical or 
chemico-physical activities. Amongst such intragroup varieties are strai~s which. 
approximate in .these activities strains of the other,gNup, and thereby present a 
difficulty in, classification. A discussion on the mutability or permanence of .' 
strains is not w~thin the scope of this article. . ' 

In conclusion, I wish to mention the valuable assistance given me in the . 
. laboratory werk by Q.M.' Serjt. R. J. Dermody, R.A.M.C. 

THE STAINING OF BLOOD SMEARS FOR THE MALARIA PARASITE. 

By CAPTAIN J. S. K. BOYD. 
Royal Army Medical Corps. 

Forrherly Bacteriologist inthe B.B.F. -' 

THE type of smear most commonly used in searching for'the malaria parasite 
is what is known as the~' thin smear." Such smears are made as thin as possible, 
and stained with one or other of the Romanowski stains, most com'monly the 
Leishman. For the examination of the morphological details of the parasite this . 
is without doubt the ideal method according to our present knowledge,' but for the 
routine examination of smears it has several drawhacks, the most outstanding 
being that when the parasites are-scanty a lengthy examination is necessary 
·before any parasites are seen at all. in many cases examined by this method it 
i~ only at the end or' a long" search that a parasite is seen, and one is)eft with the 
impression that a number of smears returned as negative would, be found to 
contain parasites if a more prolonged search were made ... 

, Many use the thick smear method' in searching for crescents but it seems to 
be the exception for this method to be used as a routine for all types of malaria, 
yet this is the method one came to adopt, after very. considera'ble experience in 
the rovtine examination of smears, as being at once the easier and more accur~te 

,method. 
TECHNIQUE OF THE "THICK SMEAR" METHOD. 

'A large drop of blood '(many times as large as the drop used for making 'a thin 
. smear) is received on a clean slide from the pricked lobe of the ear, ?ond is spread 
over an area of from half to three-quarters of an inch square. This is dried, 
moderate heat, being used to haspen the process if so desired. The slide is then 
covered with the following solution, which simultaneously hremcilyses the red cell's 
and fixes the remainder of the smear. 

Formalin •• 
. Glacial acetic acid .. 

Aq. dist •.. 

20 parts 

2 ", 
78 

" 
This is left for. at least ten minutes. The colourless smear is then gently 

washed in tap:water (being 80mewhat fragile it is easily washed off) and stained 
eithar with borax'methylene blue or Loeffier's' ~ethylene blue for two minu"tes or 
longer. It is' then gently w~shed in tap-water, and is dried by heat-not by 
blotting-when it is ready for exa~:tination. . , 
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ApPEARANCE OF THE SMEAR. , 

When examined with the one-twelfth: inch objective, such a smear is seen to 
consist of a greenish background, on' which are blue-stained leucocytes, blood
platelets and parasites. Of the latter, the most typical, when present, is the 
crescent. This is stained a bright blu'e, and the dark pigment at its centre is very 
copspicuous. The benign tertian parasite can be recognized in any of its pig
mented forms. It appears as a bluish-green body about the size of a leucocyte or 
less (as in the case of the younger parasites). The characteris~ic feature is the 
pigment, which is scattered through the parasite in little rods, more or less 
regular in size; by this it can easily be differentiated from a deposit of stain or 
any other artefact / which, may be present. Several such parasites, can be seen 
without mucb difficulty as a rule, and these by their similarity rule outof court 
any question of artefact. 'Such forms hiwe been shown to microscopists who 
were thoroughly familiar with the appearances of benign tertian parasites in 
Romanowski stained smears, and were immediately recognized. ' , 

TIME OF TAKING THICK SMEARS. 

As this method demonstrates the pigmented form"s of the parasite, it follows 
that sm,ears, are best taken during the afebrile stage when pigmented forms are 
most common. In working by the thin smear rnethddthe best results are 
obtained by taking, the smears during the pyrexiai period, as parasites as a whole 
are more common in the peripher(l.l circulation at this time; they consist chi~fly , 
of ring parasites, however, which cannot be recognized by the thick smear method. 

In the case of subtertian malaria. crescepts are us,.!!ally present ten days from" 
the onset, and are often found in the thick smears when the patient is showing 
no signs of the disease whatever. 

"ADVANTAGES OF THE METHOD. 

(1) The technique of the method is simple. It is a common experience that 
during, the-very 110t weather in malaria regions the Romanowskistains will not 
act. The preparing of grease-free slides, for taking thin smllars is often v~ry 
difficult, yet is essEmtialto give a satisfactory result; ·for thick smears the same 
degree of cleanliness is not necessary. Tap-water instead of distilled water can 
be used for washing the smears. ' -

(2) ,The great advantage of the method lies in the concentration of parasites 
which is obtained. Each field looked at represents a large number of red cells, 
and consequently the parasites are much more numerous than they would be in 
a similar field in a thin smear. The amount of searching which has to be done is 
thus greatly reduced, as is also the chance of 'missing the parasites in smears in 
which they are scanty. / 

(3) The time at which such smears may be taken is usually a matter of 
convenience; One can take them at the morning visit, and thus obviate the 
necessity oftaking smears at night, which being the usual time of the pyrexia is 
th~ best time for taking thin smears, yet is often inconvenient. 

DISADVANTAGES OF THE METHOD. 

(1) The thick smear ,method is in no sense suitable for studying the 
morphology ~f the parasite. It is merely a means of detecting the presence of 
parasites. 
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(2) It is essentially unsuited for cases where there are unlikely to be 
pigmented forms in the circulation, e.g., in early primary cases'of subtertian 
malaria. 

CONCLUSION. 

Except in early cases of subtertian the thick smear method described is the 
best method of ascertainin.g quickly and accurately the presynce of the malaria 
parasite. It is of especial value in relapse cases, such as are seen in this country, 
where pigmented parasites are almost invariably present. 

A M:mTHOD OF CHOLERA DIAGNOSIS. 
By CAPTAIN ARTHUR DA VIES; 

. Royal Army Medical Corps. 

THE_ occupation of" countries where infectious disease was .known to' be 
endemic, threw a great responsibility on those charged with the care and health 
of our troops. This was notably so in the case of cholera, and the measu~e of 
immunity that British troops enjoyed, is largely due to the unceasing vigilance 
that was exercised by all the medical authorities concerned. 

In connexion with the Egyptian Expeditionary Force,. Lieut-Colonel C. J. 
• Martin, C.M.G., dealt with the bacteriological side of the outbreak of cholera after 

the Battle of Raffa, and when our troops were advancing through Palestine, 
Captain Craig, Officer Commanding No. 1 MilitarY'Laboratory, was the first 
to isolate the cholera vibrio, and later, Brevet-Major P. Manso~·Bahr, D.S.O.,· 
Officer Commanding No. 3 Military Laboratory, isolated ~he'vibrio frop:! a case in 
another area. . . 

. Shortly afterwards, a localized outbreak in this area among the civilian 
population, led me to consider the method to be adopted in the event of an 
epidemic occurring. 

It seemed. to me, that a technique, based on a microscopical examination 
of peptone cultures for organisms having the classical characteristics of the 
cholera vibrio and,or, plating out of peptone cultures on any selective or non
selective medium, was one that might not be sufficiently practicable and accurate, 
especially under the stress of a serious epidemic, taking into consideration the 
conditions that obtained in this area. 

I therefore devised the following technique, which was used throughout 
the whole cif the anticipated epidemic, which lasted over. a period of eight 
weeks. The distinctive feature of this method is that eaoh peptone culture is 
brought directly in contact with the specific. cholera agglutinating serum: The 
details of the technique are as follows :-

(1) Put a ylatinum loopful of fmces into a test tube containing five cubic 
centimetres of ordinary one per cent peptone water (slightly alkaline to litmus).-
Incubate for eighteen hours. . 

(2) From each of the resulting cultures, pipette one drop of the peptone water 
growth on to one bfthe diVIsions of a Garrow agglutinometer slab. (Twenty-four 
specimens can be conveniently examined on one slab.) 

To each of these drops is added a drop of Lister cholera agglutinating serum 
(l/SO dilution). . 
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