
VOLUME VII. SEPTEMBER, 1906. No. 3. 

~nurnal 
of tbt 

®riginal <tommunications. 

A NOTE ON THE BACTERIOLOGY OF A SERIES OF 
CASES OF SORE THROAT.' 

By MAJOR J. G. McNAUGHT. 

Royal Army Medical Corps. 

IJIEUTENANT-CoLoNEL CALDWELL, in the chapter on " Barrack 
Room Sore Throat," in his recently published" Military Hygiene," 
draws attention to outbreaks of sore throat in barracks, and raises 
the question as to how far these cases are due to the Bacillus 
diphtheria, or diphtheroid organisms. During my service I have 
several times had my attention drawn to similar cases, and have 
speculated as to the relation of these cases to diphtheria. During 
the past year I have had opportunities of making bacteriological 
examinations of material from a number of such cases, and after 
reading Colonel Caldwell's remarks, I thought that possibly a short 
summary of the results might be of interest. The cases are too few 
to warrant dogmatic conclusions, but as there does not seem to be 
much information available as to the exact nature of the infective 
agent in outbreaks of the kind, it is perhaps worth while putting on 
record the results obtained where a series of cases has been sub
mitted to bacteriological investigation. 

The series of cases which form the chief subject of this paper 
occurred among the 17th Lancers at Piershill Barracks, during the 

I From the Laboratory, Royal College of Physicians, Edinburgh. 
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212 Bacteriology of Oases of Sore Throat 

Q winter and spring of 1904-1905~ For the clinical notes and for the 
forwarding of material I am indebted to Captain A. J. MacDougall, 
R.A.M.C. The cases among the men occurred in two barrack 
rooms in which the flooring was worn and defective, and the special 
liability to sore throat of the men in these rooms was attributed to 
the use of too much water in scrubbing out and to the opportunity 
afforded by the defective floors for the lodgment of infectious dirt. 
Whether the state of the floors had any causal relation to the sore 
throats or not, it is the case that after the rooms were re-floored 
there was no prevalence of sore throat. The barracks are old and 
defective; the barracks rooms· are situated over the stables, and are 
not cut off from them by any impermeable flooring . 

. In addition to the cases which occurred in this epidemic, 
grouped as Table r., I have noted the bacteriological findings in a 
number of other cases of sore throat, material from which was sent 
to me for examination. The reason which caused swabs to be 
forwarded was, both in the cases shown in Table 1. and in the 
others, to ascertain if the jllness was diphtheria or not. 

There is still considerable difference of opinion among bacterio
logists as to the relationship of a typical diphtheroid bacillus and of 
Hoffmann's bacillus to diphtheria. Some are inclined to think that 
Hoffmann's bacillus is sometimes capable of causing diphtheria. 
Graham Smith's researches in connection with an epidemic of 
diphtheria at Cambridge (Journal of Hygiene, vols. i.-iv., various 
papers), afford very strong reasons for considering Hoffmann's 
bacillus to be entirely distinct from the B. diplztherire and to be 
devoid of pathological importance. He found Hoffmann's bacillus 
present in a large percentage of healthy individuals, who had not 
been in contact with cases of diphtheria, while the Klebs-Loffler 
bacillus was found very rarely under similar conditions. He found 
Hoffmann's bacillus to be entirely devoid of virulence for the guinea
pig. The researches recently carried out on a very large scale 
under the superintendence of the Massachusetts Boards of Health 
(JoumaZ Massachusetts Ass. Boards of Health, July, 1902), point 
to the same conclusions, though B. diphtherire was found present in 
a higher proportion of throats of healthy people than in the 
Cambridge cases. Nearly all the bacteriologists concerned found 
B. hoffmannii to be devoid of virulence, though one observer stated 
that in several cases he found the bacillus to be virulent. 

The method followed in making the bacteriological examina
tions of material from the cases about to be described was as 
follows :-(a) A culture on blood serum was made from the swab 
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J. G. McNaught 213 

submitted. (b) Films were then made direct from the swab ~nd 
stained by Gram's method, by Loftier's blue, and by Neisser's 
method, and examined. (c) Films were made from the culture on 
blood serum after eighteen to twenty-four hours' incubation at 37° C. 
In making the films, the specimen was taken from a mixture of a 
number of the colonies present on the blood serum. The films 
were stained as in (b). (d) In doubtful or special cases, the 
virulence of the' blood serum culture was tested on guinea-pigs. In 
reporting results, I did not consider the presence of Hoffmann's 
bacillus to indicate diphtheria. The diagnosis of diphtheria was 
based on the presence of bacilli, staining by Gram, showing the 
usual appearances and arrangement of B. diphtherice, showing 
irregular segmentation when stained by Loftier's blue, and typical 
blue granules when stained by Neisser's method. Gram's method 
shows the clubbing of the ends of the bacilli 'very plainly when it is 
present. For practical diagnosis, one must rely on the micro
scopical appearances of the films made from the blood serum cul
tures after eighteen to twenty-four hours' incubation. The test for 
virulence is useful for confirmation, especially in cases where the 
clinical symptoms may be so slight as to cause scepticism as to the 
bacteriological diagnosis being correct. It involves a delay of at 
least forty-eight hours, and hence is not practicable as a routine 
measure. The question of the time involved also puts the investi
gation of acid production in glucose broth out of court as a routine 
measure. If this method is to be of any value, an absolutely pure 
culture of the bacillus present must first be secured; it is not easy 
to get a pure culture from the blood serum culture, as very often 
streptococci are present. The streptococci will crowd out the B. 
diphthel'ice or Hoffmann's bacillus in glucose broth, and as they 
produce acid their admixture would lead to mistakes being made. 
To obtain a pure culture of the bacillus present, plate sub-cultures 
must be made from the blood serum culture, and colonies examined 
before culturing in glucose broth. 

The following tables show the number of cases examined, their 
clinical features (in those cases in which this information was fur
nished), the nature of the organisms present, and in a few cases, 
the results of tests for virulence. 

Remarks. 

With reference to the Piershill cases, it will be noticed that 
B.diphthel'ice was only found in one instance (No. 13). Clinically 
this was a mild case of sore throat. The B. diphthe1'ice obtained 
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214 Bacte11,010gy of Oases of Sore Throat 

TABLE I. 

CASES OCCUBBING EPIDEMICALLY IN PIERSHILL BARRACKS. 

No. Name 

-------------
1 Pte. D., 17th Lancers 

2 Pte. Dx., 17th Lancers 

3 S. S. B., 17.th Lancers 

4 Boy N., 17th Lancers 
5 Pte. B., 17th Lancers 

6 Pte. McD., 17th Lancers 

7 S. M. L., 17th Lancers 

8 Pte. B., 17th Lancers 

9 Pte. I., 17th Lancers 

10 Pte. C., 17th Lancers 
11 Pte. S., 17th Lancers 
12 Pte. W., 17th Lancers 

13 Pte. W. C.,17thLancers 

14 Boy P., 17th Lancers 

15 Pte.l\fcL., 17th Lancers 

16 Pte. Ch., 17th Lancers 

17 Mrs. W., 17th Lancers 

Cliaical Symptoms 

Sore throat .. 
" 

.. 

" 
.. 

" 
.. 

" 
.. 

" 
.. 

" 
.. 

Bacteriological Results 

Staphylococci and Hoff. 
mann's bacillus. 

Staphylococci and Hoff
mann's bacillus. 

Staphylococci, strepto
cocci and Vincent's 
bacillus. 

Streptococci. 
Staphylococci and Vin

cent's bacillus. 
Staphyloc occi, Hoff

mann's bacillus and 
Vincent's bacillus. 

Staphylococci, Hoff· 
mann's bacillus and 
Vincent's bacillus 

" •• I Large sporing bacillus 
. resembling B. mesen-

I 
ferictts. 

Tonsils swollen Staphylococci. 
and showing 
white patches; 
enlarged cervi-
cal glands; tem-
perature 1010 F. 

Sore throat . • Staphylococci. 

Left "tonsil sw~l~ 
len and showing 
white patches; 
temperature 
1010 F. 

Slight sore throat; 
cream - coloured 
patches on ton· 
sils; a week later 
relapse, with 
yellow patches 
on tonsils 

Vincen't's bacillus, spi. 
rilla, Hoffmaun's bacil
lus. 

1st swab: Spirilla, Vino 
c ent's b a c i 11 u s, B. 
diphtlUJrice; 2nd swab: 
(week later), B. diph
the1·ice. 

Sore throat • • Staphylococci and strep
tococci. 

Sloughing; ulcers 
on tonsils; tem
perature 100·8°F. 

Headache, ma· 
laise, ulcers on 
tonsils, enlarged 
cervical glands; 
temperature 
100° F. 

Severe tonsillitis 

Streptococci and Hoff
mann's bacillus. 

Streptococci and Hoff· 
mann's bacillus. 

Vincen t's bacillus, spi. 
rilla, and staphylococci. 

Virulence 
Tests 

Guinea-pig 
not affect· 
ed; rabbit 
not affect· 
ed. 

Guinea-pig 
died in 48 
hours. 
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J. G. McNaught 215 

TABLE n. 
OTHER CASES AMONG ADULTS. 

No. Name 
Teo;;ts 

for virulence Clinical symptoms Bacteriological results 

-- ---------.- ---_._-_._- ---------_._------
18 Tpr. T., R.G.A. 

19 Gnr. C., R.G.A. 
20 Pte. C., H.L.I. 

21 Lieut. S., R.G.A. 

22 N. C. 

23 CorpI. M. 

24 Corpl. S. 

25 X. 

26 V. 

27 Mrs. S. 

28 Mrs. N. 

29 Pte. O. 

30 Corpl. M. 
31 Z. .. 

32 Pte. S ... 
33 Mrs. S. 

Slight sore throat 

Slight tonsillitis .. 
Sore throat .. 

Staphylococci, Hoff· 
mann's bacillus and B. 
diphtheria! 

Staphy lococci. 
Hoffmann's bacillus •. 

Guinea·pig 
not af
fected. 

Guinea.pig 
not af· 
fected . 

· . Severe follicnlar B. diphtheria! 
tonsillitis 

.. Guinea· 
pig only 
showed 
local in· 
duration. 

Sore throat (case 
of scarlet fever 
in same house) 

Sore throat (case 
of scarlet fever 
in same house) 

Sore throat 

Streptococci. 

Streptococci and staphy. 
lococci. 

•• B. diphtheria! and staphY· 
lococci. 

•• Vincent's bacillus, Hoff· 
mann's bacillus and 
staphylococci. 

A streptococcus and aYe a s t · . Sore throat with 
congested fauces 
and dirty white 
membrane 

yeast showed 

· . Sore throat with 
memb!ane 

Staphylococci and Hoff
mann's bacillus. 

• . Staphylococcus and Hoff
mann's bacillus. 

.. Sore throat Staphylococci. 
· . Staphylococci and Hoff

mann's bacillus. 
• • Staphylococci. 

Sore throat, grey Streptococci. 
patch on right 
tonsil, enlarged 
cervical glands, 
malaise, tem-
perature 101°F., 
pulse 120 

no viru. 
lence for 
either 
rabbit or 
guinea. 
pig. 
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216 Bacteriology of Oases of Sore Throat 

proved virulent to a guinea-pig. Vincent's bacillus was' found 
in seven of the seventeen Piershill cases; it was only found once 
in twenty-three cases examined from a number of other stations. 

TABLE IlI. 
CASES IN CHILDREN. 

No. Name Clinical symptoms Bacteriological results Tests for virulence 

- ------------------------
34 Child H ... .. Acute tonsillitis; B. diphtheri~ .. .. Guinea-pig died 

white patches; in 36 hours. 
enlarged cervical 
glands; tempera-
ture 101° F. 

35 Child S. .. .. .. .. .. B. diphtheriaJ .. .. Guinea-pig died 
in 48 hours. 

36 Child M ... .. .. .. .. B. diphtheriaJand staphy- Guinea-pig died 
lococci in 72 hours. 

37 Child R. .. Slight tonsiliitis .. Staphylococci. 
38 Child M ... .. Slight sore throat Staphylococci and B. Guinea-pig died 

and white spots diphtheriaJ in 36 hours. 
on tonsils 

39 Child W ... .. Sloughs on one Hoffmann's bacillus and 
tonsil and uvula; Diplococcus catarrhalis. 
enlarged glands, 
fever 

40 Child ~. .. .. Sore throat and Streptococcus. 
fever 

In the second series of cases, organisms which morphologically 
and in staining reactions could not be distinguished from B. diph
therice were found twice, but in neither case had the organism any 
virulence for the guinea-pig. On the other hand, the B. diphtherice 
found in the cases of children proved virulent for guinea-pigs in> 
every instance. Cases 22, 23 and 27, in which streptococci were 
found, had all been exposed to infection from cases of scarlet fever. 
Case 27 was of interest on account of a yeast being isolated 
from the throat, which in morphology and cultural characteristics 
appeared identical with the yeast found by Klein and Gordon in 
the Lincoln epidemic of sore throat (Supplement to Report of the 
Local Government Board for 1902-1903, p. 599). It had, however, 
no pathogenic effects when tested on rabbits and guinea-pigs. 
The following is a description of this yeast :-

Morphology.-An egg-shaped organism; some cells round, only 
a few elongated. Few show budding. Hyphre seen in preparations 
from glucose media. Stains by Gram's method. Neis.s.er's. method 
of staining brings out chromatic granules and cell wall, well. 

Gelatine Stab.-22" C. Grey growth; no lateral offshoots till 
. after some days, at 22° C.; branching never well marked. 
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J. G. McNaught 217 

Glucose Agar Stab.-37° C. Profuse growth; gas. 
Glucose Broth.-37° C. Profuse growth; grey flocculi united 

to form a network; much gas. 
Broth.-37~ C. Slight growth; substance clear; powdery 

sediment. 
Bile Salt Glucose Broth.-40° C. Profuse growth; acid, gas, 

pellicle formation. 
Milk.-37° C. Unchanged. 
Blood Serum.-37° C. Thick porcelain white growth. 
Agar Plate.-37° C. Dark grey colonies; outline irregular; 

irregular branching processes. 
From Case 39 a growth of a non-Gram-staining Diplococcus was 

obtained. This organism was isolated and subcultured, and proved 
to be the Diplococcus catarrhalis, described by Ghon and Pfeiffer 
(Zeitschrift fur Klinische Medicin, xliv., 1902, p. 262). It is of 
interest from its close resemblance to the Meningococcus, and from 
the consequent liability to confusion with that organism. It is 
somewhat larger than the Meningococcus, and it forms opaque 
colonies on agar. The following were the characters of this Diplo
coccus as isolated in this case :-

MorpllOlogy.-A Diplococcus, not staining by Gram. The cocci 
are kidney shaped, with concave sides facing each other, and sepa
rated by a short interval. Also found arranged in tetrads and 
In masses. 

Gelatine Stab.-22° C. 
Agar Stl'oke.-37° C. 

that of a Staphylococcus. 

Growth very slight; no liquefaction. 
Dull white profuse growth, resembling 

Agar Stab.-37° C. White growth; surface expansion is thin 
and dry looking. 

Broth.-37° C. Delicate pellicle, falling to bottom of tube 
readily on being disturbed ; powdery and flocculent deposit. No 
indol in the cold. Slight indol formation after twenty-four hours' 
incubation. 

Milk.-37° C. Unchanged. 
Bile Salt Broth.-37 Q C. Unchanged. 
Potato.-37° C. Thin white veil-like growth. 
Agar Plate.-37° C. Colonies dull white to naked eye. Under 

low power are rounded, with irregular edges, brown in colour, 
especially in the centre. 

Lieutenant-Colonel Moffet, R.A.M.C., who forwarded the swab 
from this case, informs me that clinically it was very like a case 
of diphtheria; antitoxin was given, and the patient's condition 
appeared to markedly improve in consequence. 
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