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Due to the increasing interest concerning the etiology of influenza, 
the common cold and other allied conditions, t.he definite establish­
ment of the normal flora of the throat in different regions of the 
world has been made a scientific necessity, Detailed and extensive 
studies of this kind have been conducted in many countries by 
different investigators; but so far we have not been able to find any 
reference to systematic studies of this sort in the tropics. Weare 

. omitting a detailed discussion of the already established flora of 
the normal throat in different parts of the world or a review of the 
literature On the subject. Instead we shall refer to the literature. 
in the course of the discussion, for purposes of comparison. 

This work is intended only as an introduction to more complete 
studies of the same subject. Our principal aim has becn to ascertain 
which are the most predominant bacteria inhabiting the normal 
throat in this Island. A morphological study of the bacteria found 
in several pathological throats and in sixty-five pairs of excised 
tonsils has also been attempted. This is a preliminary report and 
studies are being continued on the same subject . 

NORMAL THROATS 

One hundred individuals whose throats were without clinical signs 
of disease and with no history of sore throat for at least two years 
were studied, Of these about ninety were patients coming to the 
clinic of the Presbyterian Hospital at San J uan. The remainder 
include several nurses and two members of the medical staff . 

Ages range from five to sixty years as follows: From five to 
ten years, four cases , from ten to twenty, twenty j from twenty to 
thirty, forty; from thirty to for ty, nineteen, and from forty to 
sixty, seventeen. 

• Offered 111 pa" fu l61hnel1t tor M. A. th ••i•.
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Cultures were taken during the months of February, March, 
April and May. Most of them, about fifty per cent, were taken 
during the month of April. 

Four swabs were taken from each case : one from each tonsil, 
one from the pharynx (always avoiding th e region of the tonsils), 
and one from both tonsils and pharynx. Swabs were kept in sterile 
test tubes labelled accordingly. Seedings were made in all cases 
from five to ten minutes after collecting material. 

Plain blood agar (l c.e. of blood to 10 c.c, of agar ) , plain agar, 
glucose broth and Lofller's blood ser um were the media used. 

We used human blood for the first thirty cases, but in the rest 
of the series defibrinated rabbit blood was employed. In the first 
ten cases We used plain broth, but due to poor chain formation in 
this medium we changed to glucose broth which proved to be much 
more efficient in this respect, . 

Plain and blood agar plates were divided with a wax pencil 
into three equal sections. These were labelled left tonsil, right 
ttmsil and pharrynx j and streaks were carefully made On the surface 
of the medium with the swabs taken from right tonsil, left tonsil 
and pharynx, respectively. Cul tures on blood agar were made first 
and then, using the same swab, streaks were made on plain agar. 
With the material on the fourth swab (that from both tonsils and 
pharynx), LOmeI' 's blood serum lind glucose broth were inoculated 
in the order mentioned. 

Only aerobic cultures were made. They were incubated at 37° C 
and examined at the end of twenty-four hours, chiefly for th e 
production of hemolysis. At this time a Gram stain and a methylene 
blue stain were made from the growth on LOfHer's in the majority of 
cases. At the end of forty-eight. hours a Gram stain was made of all 
the different types of colonies on plain agar, blood agar, LOffler's, 
and of the growth in broth. In several cases in which blood agar 
plates exhibited hemolysis by direct examination of the cultures we 
could not ascertain which was the hemolytic organism. Th e follow ­
ing method was employed to determine if a hemolytic streptococcus 
was present: The growth on glucose broth was stained by Gram's 
method. If chains were present a small drop of the broth was placed 
in the center of a blood agar plate and spread over the entire 
surface of the medium with 8 sterile glass rod bent at a convenient 
angle. The same was done using an emulsion in saline of the growth 
on the plate. In this way we could easily get isolated colonies. By 
adopting .this measure we detected in four instances the presence of 
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hemolytic streptococci which otherwise might have been overlooked. 
This is one of the great objections' to the streak method because 
when growth is abundant often isolated colonies are not obtained. 
Pour plates are much better. In several cases identification of or­
ganisms was attempted, based upon their sugar reactions, motility, 
etc. 

As to the classification of the different organisms encountered we 
wish to make the following remarks: All the Gram-negative cocci 
were considered as a group. Streptococci were classified as viridans 
(definite greenish zone around colonies on blood agar), hemolytic 
and non-hemolytic. Staphylococci were classified as hemolytic or 
non-hemolytic and according to their pigment formation. All the 
di:fferent strains of diphtheroids were also considered as a group. 
Large Gram-positive cocci and small Gram-positive cocci were 
designated 8S Gram-positive cocci. Pneumococci were only oc­
casionally found. We attribute this, in part at least, to the fact 
that we used the streak method Nevertheless. that type, we are 
inclined to believe are not common in the normal throat in Porto 
Rico and if they do occur they must be present in relatively small 
numbers. All non-hemolytic hemoglobinophilie Gram-negative bacilli 
were designated as B. influenzae. Hemoglobinophilie Gram-negative 
bacilli producing hemolysis were grouped as Bacillus " X" accord­
ing to the description of Pritchett and Stillman (1) . 

The following table shows the organisms encountered in the orde r 
that they predominated in our series . The number of cases in which 
they were found and the number of cases in which they predominated 
are also recorded. 

:-i'um ber 
Number of cases In 

OrKanl~m' ufeases ln which It 
which It pre doml. 

was found nated 

(Jrom uegatl ve eoeei . . 9. ~2 
Nen-hemolytic etre ptoeoeol. . . . . 92 24 
Gram positi e eoeel . . ss 6 
Staphy!oooocus llUrella. . . . . . . . . 43 7 
Bemolytle smploooccl. . •. . . . . . . . . . . .. 20 3 
D1phtborollls , , . 14 2 
Uram·neptive bacilli (Ullideotitlt!d) . . 13 o 
Btreptoooocu8 Tlrl<laDll . 10 o 
9taphyl000CCllSa1bua ' , . 10 I 
B. Inftuenz8e.. . ... . .. .. . .. . . . . . . o 
D. frledlanderl . . . .. .. .. .. .. . . . 6 :1 
Pneumococci. , .. 1\ il 
StaphylllOOCCuS cilreu5 . . . . . .. .. ...•. . ;\ U 
:\llcrococcue talnl.nus .. .. . .. .. . . 4 U 
Sarcinae . .. .. .. . . . 'I • o 
~~~~~if~~ ·tiKiJii iUiildeJiiiried)::: 3

4 
o
o 

~ . proteus 1 2 2 

"Flndln.,. 10 100 InrlITldual,. 
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Gram-negative cocci and non-hemolytic streptococci were found 
in practically every case. Gram negative cocci were absent in two 
cases in which pure cultures of B. proteus were obtained and one 
case from which we obtained Ii pure culture of B. friedlanderi. They 
were the predominating organisms in more than fifty per cent of 
cases. The non-hemolytic streptococcus was the second predominat­
ing organism. We are fairly convinced that Gram negative cocci 
and non-hemolytic streptococci constitute the normal basic throat 
flora. This is in accordance with th e findings of Bloomfield.f") and 
Shibley, Hanger and Dochez(3) in the United States. W. C. Noblet") 
found the average flora to consist of green streptococci and Gram­
negative cocci. He states that only green streptococci were basic 
for all subjects. Staphylococcus aureus and Gram-positive cocci are 
common transients. We found Gram-positive cocci in fifty-eight per 
cent of eases, Some strains produced slight hemolysis on blood agar. 

Staphylococcus aureus was present in forty-three per cent of cases. 
In nineteen it was hemolytic and in twenty-four non-hemolytic. This 
organism predominated in seven cases. In three it was hemolytic 
and in four non-hemolytic. The different hemolytic strains en­
countered, varied in the amount of hemolysis produced. Taking 
this as a basis we can designate them as slightly hemolytic, hemolytic.. . 
and decidedly hemolytic. Some variation was also observed in the 
size of the colonies and ~n the intensity of color. In the majority 
of cases hemolytic staphylococcus aureus was limited to the region 
of the tonsils. Bloomfleldf") does not consider this organism 8S a 

normal inhabitant of the upper air passages. He encountered it 
under two conditions: " F irst as a transient in nose or throat; and 
secondly, associated with chronic focal infections". 

Hudsonf ") in an attempt to classify the staphylococci in the 
throat of normal persons and of persons with common cold, found 
staphylococcus aureus to be the most. active in producing biochemical 
changes. 

We would emphasize the fact that hemolytic staphylococcus aureus 
is very common in this country. We have isolated it repeatedly from 
normal and pathological throats, from furuneles, the blood stream, 
sputum, nose, etc. Out of the sixteen plates exposed in different 
parts of the hospital we obtained this organism in one ; thus show­
ing that it is also present in the air. 

Hemolytic streptococci were found in twenty.six cases. They 
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predominated in three. Real beta hemolytic streptococci were 
encountered but once. In the majority of cases hemolytic strep­
tococci were limited to the region of the tonsils. 

From the Journal of Laboratory and Clinical Medicine (vol. 5, 
page 135) we take the following table showing the incidence of 
hemolytic streptococci in apparently normal throats according to dif ­

. ferent investigators: 

Per cent 
01 CllSC.~ 

Author herboring
hem. strap. 

Bpoon&r . 0 1. 71 
Cuming, Bprunt, and Lynch . 6 
Nlcbols . 75 
opie, Freeman, and :a lake .. 22,4 
maudon, Burhous, and Hunter . . . . . . . . . . . . . 90
 
Smillie . [,ij 

Rulldiguer . 5g 

Smillie]"), studying the flora of the normal throat and nasal 
pharynx of the inhabitants of an isolated region in Alabama, did 
not find hemolytic streptococci. In similar investigations by the 
same worker carried on in Labrador hemolytic streptococci were 
found to be exceedingly rare. 'I'he same investigator, in studies 
conducted elsewheref "), found hemolytic streptococci in fifty per 
cent of the normal throats examined, but beta hemolytic streptoeocei 
were found only once; and Bloomfield could not find them in any 
case in a detailed study of the throat flora of six healthy persons from 
whom serial cultures were made. 

A. L. Bloomfield and A. R. Felty (9) studying the hemolytic 
streptococcus parasitism in the upper air passages find that the 
hemolytic streptococcus is less frequently found in the throats of 
those whose tonsils have been removed. They conclude "that the 
hemolytic streptococcus under average eonditions is strictly adapted 
to a local growth in foci of lymphadenoid tissue in the up per air 
passages, especially the tonsils". Pilot and Davis reach similar con­
clusions. Davis(10) finds that "cultures taken at short intervals 
sooner or later reveal the presence of hemolytic streptococci in the 
throat of practically all normal persons". 

Diphtheroids were found in fourteen per cent of the throats ex­
amined by U8. Although they predominated onI:}' twice, th ey oc­
curred in comparatively large numbers in most of the cases. 
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Among the unidentified Gram-negative bacilli there was one 
which showed all th e characteristics of . coli except that it gave a 
negative indol test (paradimethylamidobenzaldehydc method). It 
was the second predominating organism in the cultures. 

Staphylococcus albus was not common. It was hemolytic in one 
case. In several cases we susp ected staphylococcus colonies on blood 
agar to be the albus type, but when transplanted to plain agar slants 
and growth exposed to light at room temperature during twenty­
four hours or more, a definite pigment formation resulted. Pneumo­
cocci Were rarely encountered. Longseopo, Warfield and Pox (11 ) 

and Park and Williumsj !") report finding typical pneumococci in 
a large percentage of the throats of normal individuals, especially 
during the winter months. Many investigators have obtained similar 
results, B. influenzae was present in seven cases and predominated 
in none. It must be taken into consideration that the method and 
media employed were not ideal for the detection of this organism, 
and we might have overlooked it in some instances. Bacillus"X" 
was present in four cases. Although it never predominated it always 
occurred in relatively large numbers, especially in the region of the 
pharynx. 

J. H. Dibler-") in a study of the hemophilic bacteria of one 
hundred individuals found bacilli morphologically identical with B. 
Influenzas in forty-seven. Thirty of these he considered true in­
fluenza. bacilli. Some of hemophilic hemolytic Gram-negative bacilli 
(Bacillus "X") were also encountered. Other investigators get more 
or less similar results. 

Wollstein, 111. (14) and Bloomfield, A. L. (15) did not find B. 
influenzas in the throat of healt hy ehildre n. Bloomfield also reports 
that besides B. influenzas he also was unable to find either pneumo­
cocci or hemolytic st reptococci j organisms which are relati vely fre­
quent in adults. lie calls attention to the fact that non-hemolytic 
streptococci were found constantly in large numbers beginning with 
a few hours after birth. 

We obtained streptococcus viridans in ten eases. It predominated 
in none, but occurred in comparatively large numbers in all ten 
cases. 

B. friedlanderi was isolated in six cases and predominated in three. 
It was always found in large numbers, and in foul' out of six cases 
the organism was limited to the region of the tonsils. 
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Staphylococcus eitreus, although frequently found as a conta­
minating organism, was encountered only in five cases and in sparse 
numbers. 

B. proteus was found twice and in both cases in pure culture. 

PATHOLOGICAL THROATS 

Seventy-five pathological cases were examined. Fifty were cases 
of tonsillitis. Of the remaining twenty-five, fifteen were more or 
less typical cases of diphtheria in which the bacteriological findings 
corroborated the clinical diagnosis. The findings in the other ten 
cases are copied here as they appear in our original records because 
they illustrate certain important points. 'I'he number of cases, how­
ever, is so small that we cannot reach at the present time any definite 
eonelusions. 

In the case of individuals with diseased tonsils we proceeded to 
collect material as in the case of normal throats. In the other 
twenty-five cases cultures were taken only from the part affected. 
Direct smears were made in each case and stained with Giemsa's 
and by Gram's method for the detection of spirochetes and the 
organism of Vincent's angina. 

In the following table we group the bacteria found in the throats 
of the fifty cases of tonsillitis, The organisms are listed in the order 
in which they predominated in the series. 

Number 
Number or cases in 

Organism ot cases In wblch It 
wbich It predeml­

was round IllIted 

Gram·negatlve cocci. .. • . • . . . . . .. . , •• • (0 16 
Non-bemolytte streptococci .. _ . 30 4 
BtaphylococClLS aurens . 30 12 
Gra m-posltlve cocci . 25 S 
Hemolytl c stre ptococcl.. . 16 e 
Streptococcus vlr ldans . . . . . . . . . . . . •. . _ 13 5 
Elt3ph,'!ococcus albus . 7 o 
Diphtheroids .. . . . . . . . . . . . . . . . . . . . • . . . 5 2 
Pneumococci. . 6 o 
Omm-positive bacilli (uniden tl lled) . . • 6 o 
Sarcinae . 3 o 
B. frledland erl. . 2 1 
Oram·nellallve bacUll (un identified) .. 1 o 
B. proteus . 1 o 

http:Diphtheroids.....................�
http:vlrldans............�
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The findings in the ten cases referred to above are listed as fol­
lows: 

Description of Cond it ion. 

I-Extonsive ulceratio n of pharynx 
and soft pa la te. Fi\'c montbs ' 
duration. 

2-C ongestlon or anterior pillars. 
Chronic gran ular pharyngitis. 

a-Congestion or anterior 1,1lIarS, 
Sore t hroat. 

4-Mncous pat ches 01 botb tonsils 
and p illars bi- lateral cervical 
adenitis. Two weeks ' duration. 
Swnbs sent to Labora tory for 
culture. 

ll-P seudn-membrane, g r a y Is h, 
bleeding eas ily. extendin g rrom 
both tonstllar glllllr5 to posterior 
nares. C h II " e r y t a x i e. 
T welve dn)'s durati on . 

6-:\! ucous ' patches In posterior­

r.,~~fi" rtU~:~~f.ionm~{a t:~~i 
cervical adenitis. 

7-Co~estl on or poste rior pbarynx
M d sore throat . 

8-Ertenslve membranous patches 
scattered ali over th o moutb 
and pharynx wit h areas of In­
r1ammatlon. Lesions a a v e a , 
spongy appearance, 

Il-Dlseased hy pert rophic tonsils . 
M ild sore t nroa t. 

IO-TonsU. enlarg ed and canred 
witb grayi sh membranes which 
did not extend to th e plllars or 
totbosoltor hard palate, Some 
dillir.ult y in swallowtng. Two 
d"ys du ration. 

Bact eriological rlndlngs 
(Organism listed in order In 

which th cy predominate) . 

I-Sli gbt ly hemolyt ic Oram-post­
n ve cocci in practically pure
culture. 

I-Non-he molyti c strep, 
z-n. jsroteus. 
3-A. dipbtherold . 

1-0 ram-poslt lve coccI. 
2-0ram·negatl ve cocci. 
3-Non-hern. st rep, 
4-Non -bem. staph. sureus. 

I- Non- hem . stre p. 
2-No n-bem. staph. aureus. 
a-oram-nostu ve cocci, 
4-0ram-negatl 'l'e cocci. 

Beta bemolytlc st rep tococci nnd 
B. dlph therlne lu ubout equa l 
num bers. 

I- Grnm negative eocct. 
2-SlIghtl y hein. st ap h. aureus. 

I-Str ep. vlrldllns (?) In pure 
culture. 

I- D. proteus. 
z-o ram-ncstuve cocci, 

t- Dl phtherla- Hke bac illi, 
2-Non-bemolytic s treptococcI. 

l--Heta hem nlytle stre ptococcI. 
2-B . rrledlanderl. 

Rem arks 

Smears: spiroc hetes morp holog-
Ieally like Vincen t 's , Few tso­
tared ruslform bacillI seen. 

B. proteus, altho not predom tnat ­
lng, W>IS present In relatively 
larger numbers, 

Dire ct smears: negattve, 

Dark field examination and di ­
reet smears (0 lemsa 's) showed 
spir ochetes 'l'ery suspic ious for 
T . pallldum., Kahn test-l. 
3. 2. 

Report Irom anot her laboratory 
read: 

"� li . dlpht hertae In [lure culture" 
D pht beria antitoxin glven.No 
impr ovement. Cblld died t wo 
da ys Inter. 

D Irect. mears and dark \leld neg­
ative ror spirochetes. ~0 Iu­
slrorm bacilli found. Kab n 
test 4. 3. 2. 

Thl. culture was bro ught to us 
by Dr. A. F . Coburn. By th e 
ny,pear ance 0 1 tho colonies on 
b ood agar and the " long " 
c h a i n formation in glucose 
broth we thought that t he or­
ganlsm was strep . virida ns and 
not a pne umococcus, Never­
t heless It Icrmented lrmlia, but 
wns insolubl e In a teu per cent 
sodium ta urocho late in ph ysio­
logical salt. 

Direct smears negntl'l'e. 

. 
Virulence test-negattve. 

Swabs were sent to lab oratory 
Ior D. dll!ht ber lae, 

Gram-negative cocci and non-hemolytic streptococci were the or­
ganisms most commonly encountered as in the case of normal throats. 
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Staphylococcus aureus was the third predominating organism. 
Out of the thirty cases in which it was cultured in fourteen it was 
hemolytic. It was found to predominate in twelve and out of these 
twelve it was hemolytic in nine. 

In normal throats staphylococcus aureus was found to predom­
inate in seven per cent while in the case of pathological throats it 
predominated in twenty-four per cent of cases, in the vast majority 
of which the organism was hemolytic. 

We do not attach any etiological significance, in the case of dis­
eased tonsils, to the non-hemolytic staphylococcus aureus or even 
to the slightly hemolytic strains; but we think that decidedly hemo­
lytic staphylococcus aureus is a very important organism in this 
connection. Vic believe that when by careful swabbing of the sur­
face of the tonsils a pure or practically pure culture (or even large 
numbers) of decidedly hemolytic staphylococcus aureus is obtained, 
the organism, as in the case of beta type hemolytic streptococci, has 
a diagnostic significance. 

The hemolytic streptococcus is undoubtedly the most important 
organism in connection with diseased tonsils; especially the beat 
type of Smith and Brown. 

In the case of normal throats we got hemolytic streptococci in 
twenty-six per cent of cases and they, predominated in three per 
cent. Beta type hemolytic streptococci were encountered only once. 
Out of the fifty cases of diseased tonsils cultured we obtained hemo­
lytic streptococci in thirty-two per cent, they predominated in twelve 
per cent and the beta type was- isolated in fourteen per cent. 

The literature dealing with this pa rticular organism is voluminous. 
Time and facilities have not permitted us to go into it in detail, but 
merely to point out some prominent facts established by the work 
of many investigators. 

Pilot and Davis (16) recovered hemolytic streptococci by swab 
cultures in sparse numbers from the pharynx and tonsillar surfaces 
in sixty-one per cent of throats. 'I'he individuals examined were 
mostly children with hypertrophic tonsils. From the crypts of the 
excised tonsils of the same cases he got the organism in ninety-seven 
per cent, usually in predominating num bers. They conclude that 
swab cultures are unreliable in determining the incidence of this 
organism in the respiratory tract. 

Valentine and Mishulowt" ) , tudying "the cultural and sero­
logical relationships of hemolytic str eptococci isolated from inflam­
matory conditions of the respiratory tract", concluded that the dif­
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ferent strains fall into many cultural group s and subgroups, and 
they found so few similarities among them th at "the probability of 
8 dominant strain seemed remote". They did not consider any of 
the strains isolated by them to be of "primary etiological impor­
tance". 

"Otteraaen (18), after similar studies, concludes that hemolytic 
streptococci are frequent inhabitants of the throats of normal sub­
jects and of persons suffering f rom acute infectious diseases. He 
found these st reptococci not to be virulent, based on results obtained 
by animal inoculati ons an d phagocytoses experiments. 

Fox and StoneeD
) come to t he. conclusion that "the strepto­

coccal contents of the human throat maintains a constant standard 
as regards both quantity and type; the only important change as­
sociated with local pathological conditions is an invasion by hemolytic 
streptococci". 

The tendency of hemolytic streptococci to be confined to local 
lymphadenoid foci has already been pointed out , but investigations 
by different workers tend to show that " whcn streptococcal disease 
is highly epidemic. a different type of parasitism may exist". 
Bloomfield states that under those conditions, in the army camps 
practically every man, sick and well, 'V8S found to be a streptococcus 
carrier. In such cases the streptococci were not confined to local 
lymphadenoid foci and they grew freely, generally on the mucous 
membranes of the throat. 

Bloomfield and Felty (2) consider that "a culture showing no 
beta hemolytic streptococci, if properly made, would be strong evi­
dence against acute follicu lar tonsillitis and in favor of some other 
infections such as diphtheria or Vincent's anzina." Here, again, 
the decidedly hemolvtic staphylococcus mucus mnst be taken seriously 
into consideration. 

They also agree "that beta hemolytic st reptococci may persist 
in the tonsil for an indefinite length of time after acute tonsillitis, 
but die out rapidly, after tonsillectomy, on the free mucous mern­
branes of the throat". 

These investigators examined a group of individuals for beta 
hemolytic streptococci. Then they observed this experimental group 
as to whether those tha t were found carriers or those that were not, 
developed tonsillitis. When cases of tonsillitis began to appear it 
was observed that the infection occurred in those that were found 
previously not to be carriers of beta hemolytic streptococci. The 
carriers, with only one exception, did not develop tonsillitis. They 

-_.~--------- ---~ 

/� 
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conclude that "tonsillitis was dist inctly not an autogenous infection, 
but resulted from invasion of an outside strain". 

The work of these and many other investigators shows that beta 
Ihemolytic streptococcus is etiologically rela ted to septic sore throat 
and acute follicular tonsi lli tis. Undoubtedly as Young and Crooks 
point out, when hemolytic streptococci are obtained in pure or prac­
tically pure culture they have a diagnostic significance. 

The number of cases showing other pathological conditions is so 
small tha t we cannot reach any conclusion. Never theless we want 
to point out the :great practical value of the direct smear and the 
blood agar plate in such cases. 

Young and Crooks(21) found the organism of Vincent's angina 
in many cases clinically confused with diphtheria. 

Morales Otero (22) in a study of one hundred cases clinically 
diagnosed as diphtheria, encountered diphtheria bacilli only in fifty­
two. Hemolytic streptococci were obtained in nineteen cases, hemo­
lytic staphylococci in six and tIle organism of Vincent's angina in 
two. 

TONSILS 

Duri ng the eight months from January 1929 to September 1929, 
cultures were made from the crypts and from the int erior of sixty­
five pairs of tonsils removed at operation from patients with a 
history of rep eated attacks of tonsillit is. In some instances cultures 
were taken before operation to find out if simple swabbing of the 
tonsils was a reliable index of the predominating organism in the 
crypts. Our main purpose, in conducting these preliminary investi­
gations, was to ascertain whieh were the predominating organisms in 
the crypts and the interior of diseased tonsils in Porto Rico. 

The ton sils were received in the laboratory in sterile specimen 
bottles. The pits of th e tonsillar crypts were carefully seared with 
a chromel wire inoculating loop. 'I'he loop was introduced into the 
crypts an d st reak cult ures were made on blood and pal in agar plates 
with the material obtained. Lamer's blood serum and glucose broth 
were also inoculated. Then , aft er searing th e outer surface, of the 
tonsil , an incision was made with a sharp sterile knife. The inoculat. 
ing loop was introduced through the incision and material obtained 
CUltured, as in the case of tha t from crypts. Many of the tonsils 
received were badly macerated . We cnlt ured only t hose that were 
intact. In several cases tho crypts were not cultured. In one ease 
no growth was obtained. 



The following table shows the findings in the sixty-five pairs of tonsils examined. Percentages are included 
for convenience: 

Num ber or ti mes Nnm bers of times N umb er times obta in in Putll cul ture 
encountered , and It pre dominated , an d and perce ntage 

percenta ge percentage In both tl:l 
cry pll< lind ~ 

Organ13m Ins ide 
Crypta In side Both crypts ;1 

Crypts Inside I n cryp ts In side (oub") (only) and Inside !:l 
8
o 

nemolyUc Staph ylococcus aurcus . 31 li lllcs (.f'~)  "· 1 :l3 Limes (.51).. ! 1 u mes (.11). . ·11times. . . . "'118t imes (28) . ' 1 6 umes (.9) '14 times (.6)... '112times (. 18) e 
Beta Homolytic Str eptococcus . !H imes (.26).. 22 t imes (.31).. I Ume.. .. ... .. 7 times .. . .. ... II time. (.17). . 1limcs.. .. .... 5 times (7.U) o� 
Oram-negat l \" 0 cocci. . .• . .. . .... ... . Kli mas (.12) 1 8 tim es . 2. ... ..• . .. . _. 2.• • . . •.. . . . . .. (.. .. •• I 1 limes . U>� 

~ 

Q
Btrept<leocClL'l ver ldans . 6 t lrnes 1 6 t lmes 1 1 lime 1 1 Ume .. I t ime .. 

~ 

G ram -positi ve coccI. . 1 Umes 1 5 t1m es , , . ~ '~i ;~~ : : :::::::1: ::: : :: ~ : : : .  ::: o 
';lB. Inlluen.ae . r. tlm es 17 t imes 1 I ti me 11 tlmo 13 tim es 1 I tim e. .. 11 time 1I time 

Non-hemoly ti c st reptococcus . ~ t tmes '14 tim es . I li me IIt ime . I timo , . g 
Sligh tly homolyti c st rept ococcus . 3 t imes (1.5) 3 times ,.. .. .. . . . I time . I ti me . .. . I( 

>Non- hem olyUc st a phy lococcus au - to 
rollS.. .. .. . . . . 3 ti mes 13 times 1 I ti me .. t lime 1 t im e .. 

Pneumococci. 2. .. .. . 2 1 I t ime . 1 ti me... .. i oDaelllus"X". 2 . 2 . 
~ 

D1pthercids. . . . . . . . . • •. . . . . . . . . . .. . . 2 (.3) 1 1 1 1 , . I 11 I 1. 1 1(1 .5) _00� 

Grsm-negatlve bacilli . I. 12 1 1I. .. I. . 
~ 

Hemolyticsl<lphyleooccns al bus . . •. 12 11 I ·· '1" ··1·· ·.. ···.. ·.11 ·1··.. ·· .. ··· ·1· .. · .. p 

Gr"m-negll.ti v6 bacill i (uni dentified) . I , . 

" 

t-:I o 
~ 

http:D1pthercids.........��
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As shown in the preceding t able hemolytic staphylococcus aureus 
was the predominating organism. Hemolytic streptococci ranked 
second. 

Among the streptococci producing decided hemolysis two different 
types of colonies were observed: 1. Punctiform, white, slightly tran­
sparent. 2. Opaque, size and shape like the head of a pin, dirty 
greasy appearance. The la tter was much more common than the 
former. 

Polvogt and Crove (23) found hemolytic streptococci to 11e the 
predominating organism in a series of one hundred excised tonsils 
examined. Staphvlocoeci were encountered in eight 'Per cent. 

Pilot and Pearlman (2i) isolate d hemolytic streptococci in ninety. 
five per '(lcnt of the tonsils cultured. 

Kilduffe and Hersohn C") found staphylococci in thirty-three 
per cent of four hundred 'Pairs of tonsils examined. 

None of these author!'! mention hemolytic staphylococci. 
Streptocoecus viridans was found to predominate once in the 

crypts, once in the interior of the tonsil and once in both crypts 
and inside. 

Pneumococci were cultured twice f rom t1ie cryp ts. twice from 
inside, and it predominated once in both crypts and inside. 

Diphtheroids were eneount ered twice in the crypts and once in 
the interior. They were obtained in 'Pure cultur e from the crypts 
in one case and in another case it was found in pure culture in 
both crypts and inside. 

B. .influenzae was found five times in the crvnts, seven times in 
the interior and was obtained in pure culture once from inside. once 
from the crypts and once from both crypts and in side. 

B. Influenzas was found five times in the ervpts, seven time!'! 
in the interior and was obt ained in pure culture once from inside. 
once from the crypts and once from h0t11 erypts ann inside, 

In a detailed study of th c bacteriology of tonsils and adenoids 
Pilot and Pearlman (26-2fl) found Streptococcus viridans, pnenmo­
cocci, B. Influ enzne and diphtheroids in relatively ]llr l?er numbers, 
They conclnde that the tonsils and adenoids ar e foci in which B. 
inflnenzae, Streptococcus viridans and pneumococci commonly flour­
ish. 

They found diphtheroids to be ccdeeid('(J]y more numerous in the 
pharyngeal vegetations than in the tonsillar crypts". This is in 
accordance with our findings. 

It must be noted that the hemolytic staphylococcus aurens was 
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much more commonly encountered in those tonsils cultured during 
the months of June, July, August and September than in those 
cultured during the foul' preceding months. 

In sixteen cases cultures were taken from the surface of the 
tonsils before operation. In six of them the predominating organism 
in the surface was also the predominating organism in the cryp ts. 
Out of the remaining ten cases the predominating organism in the 
crypts was the second predominating organism on the surface in 
six. In the other four the predominating organism in the crypts 
was found only in sparse numbers on the surface cultures. 

We believe that simple swabbing of the tonsils, even if carefully 
done, is not a very reliable index of the predominating organism in 
the crypts. 

SUMMARY AND CONCLUSIONS 

The bacteriological findings in one hundred normal throats, 
seventy-flve pathological throats and sixty-five pairs of excised tonsils 
are reported. 

Gram-negative cocci and non-hemolytic streptococci were found 
to constitute the normal basic throat flora during the months from 
February to May, 

Staphylococcus au reus and Gram-positive cocci were common 
transients. Pneumococci were only occasionally encountered. He­
molytic streptococci were isolated from twenty-six per cent of the 
normal throats, but real beta hemolyt ic streptococci were isolated 
but once. Both hemolytic streptococci and hemolytic staphylococci 
aureus were found to be limited to the region of the tonsils in the 
majority of cases. 

Hemolytic staphylocoeeus aureus was isolated from pathological 
throats (cases of tonsillitis) in fourteen out of fifty examined. 
Hemolytic streptococcus were cult ure d in thirty-two per cent. In 
fourteen per cent they were of the beta type. 

Hemolytic staphylococcus aureus was the predominat ing organism 
in the crypts and the interior in a series of sixty-five pairs of tonsils 
examined. Beta hemolytic streptococci ranked second. 

Simple swabbing of the surface of the tonsils, even if carefully 
done, is not a very reliable index of the organism predominating in 
the crypts. 

Decidedly the hemolytic staphylococcus aureus is a very common 
and important organism in this island. We think that when de­
cidedly hemolytic staphylococcus aureus is isolated in pure culture, 
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practically pure culture or even in large numbers from the surface 
of diseased ton sils, it has the same diagnostic significances as in 
the case of the beta hemoyltic streptococcus. 
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