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In creasing in terest concerning the etiology of influenza, 

the common cold, and allied condi tions, has of late years 
evoked extens ive and detailed studies in the definite establish
ment of the normal flora of the throat as found in different 
regions of the wor ld. 

\Ve are, therefore, endeavoring to find out which ar t> the 
predominant bacteria of the normal throat in the West Indian 
island of Puerto Rico, situated well within the tropic zone. 
Together with thi s we have included studies of pa thological 
throats a nd of excised to nsils. 

Two hundred normal throat s were cultu red and studied 
ill two sepa rate series of one hundred each. The method 
and media employed in each series differed in some resped s, 
a nd the results obtained showed the expected corresponding 
variations. \Ve have, therefore, reported the ser ies sepa
rately. 

The flora of the naso-pharynx of the one hundred ap
parently normal per sons of the second ser-ies were investi
ga ted for purposes of comparison. 

A morphological study of the bacteria found in several 
pathological throat s was made. 

Onc hundred pairs of tonsils removed in Puerto Rico were 
examined and reported on. 

NORMAL THROATS 

First S eries: One hundred individuals whose throats were 
without clinical signs of disease, and with no historv of sore 
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throat for at least two years, were examined. Of these, about 
ninety were patients corning to the Clinic of the Presbyterian 
Hospital at San .luan. The remainder included several 
nurses and two members of the medical staff. 

The cases ranged from 5 to 60 years as follows: FrOID 
:> to 10 years, four cases; from 10 to 20, twenty; from 20 
to 30, for ty ; fr om 30 to 40, nin eteen; fr om 40 to 60, seventeen. 

Cultu res were taken during the months of February, 
Murch, April and ~ Iay. About 50 per cent were tak en during 
the month of April. 

Four swabs were taken from each case; one from each 
ton sil, one from the pharynx (avoiding the region of th e 
tonsils), and one fr om tonsils and pharynx. 

Swabs were placed in sterile test tubes, and labelled. 
Seedln gs were made in each case from five to ten minutes 
Hrh'r the mater-ials had been collected. 

T he media used consisted of plain blood agar (1 e,c. of 
blood to 10 e.c. of eear) . pla in aga r, glucose broth, and 
r~otfl1er'8 blood serum. 

We used human blood for the first thirty eases, but in 
the rest of the series we employed defibri nated rabbit blood. 
In the fir:-t ten eases we used plain bro th, but due to poor 
chain formation in this medi um we changed to glucose bro th. 
which proved to he much more efficacio us. 

Plain and blood agar plates were divided with 11 wax 
penci l into three equal sections. These were labelled, II Left 
tonsi l ", U Hight tonsil", and " Pha rynx ". Streaks wer e 
carefully made on the surface of thc medium with swabs 
taken fro m each of the three r especti ve places. Cultures on 
blood ugnr were made first, and then , using the same swab, 
st reaks were made on plain agar. Th e muter -iul (thut from 
tonsils and pharynx) on the fourth swab was inoculated 
Ilr st into Loeffler ts blood serum, and then into glucose bro th. 

Only aerobic cultures were made. They were incubated 
at 37°C and examined at the end of twenty-four hours, 
chiefly for the production of hemolysis. Tn the major ity of 
cases a Gram stain und a methylene blue stain were then 
made from th e growth on Loeffler'8 serum. At th e end of 
forty-eight hours, R Gram sta in was made of all the differen t 
types of colonies on plain agar, blood agar, Lo('ffler'N hlood 
serum and of the growth in hroth. Tn several eases in which 
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blood agar plates exhibited hemolysis, we could not ascertain 
which was th e hemolytic organism by direct examination of •� the cultures. The follo wing method was employed to de
termine if u hemolytic streptococcus was present : The 
growth on glucose broth was stained by Gram's method. If 
chains were present, a small drop of th e culture was placed 
in the center of a blood agar plate and spread over the entire 
surface of the medium with a ste rile glass roo. The same 
was done using an emulsion in saline of the gro wth on the 
plate. In thi s way we could easily get isolated colonies. We 
thu s detected in four instances the presence of hemolyti c 
st reptococci, which otherwise might have been overlooked. 
One of the great objections to the st reak method is that when 
the growth is abundant, isolated colonies are often not 
obtainable. Pour plates are much better. " In several C85e~ 
identification of organisms WfU': attempted , based upon 'Oleic 
Hugar reactions, motility, etc. .. 

As to the classification of the differ ent organisms encoun
te red, it may be remarked that all th e Gram-negative CO(.'Ci 

were conside red as a group; st reptococci were classified as 
8 . viridans (definite greenish zone around colonies on blood 
agar), hemolytic and non-hemolytic; staphylococci wer e clas
sified as hemolyt ic or non-hemolytic and accordi ng to their 
pigment formation. All the differ ent strai ns of diphtheroids 
were also considered as a group. All non-hemolytic heme
globlnophilie Gram-negative bacilli were designated as H. 
injluenztEj hemoglobincphilie Gran-negative bacilli producing 
hemolyaia were grouped as "Bacillus X", according to the 
description of P r itchett and Stillman 1. 

The following table ShOW8 the organisms encounte red in 
the order of predomination in our eeriea, th e number of cases 
in which they were found, and the number of cases in which 
they predominat ed. 

Gram-negative cocci and non-hemolyt ic streptococci were 
found in practically every case. Gram-negative cocci were 
the predominating organisms in more than 50 per cen t of the 
cases, but wer e absent in two cases in which pure cultures 
of B. proteus were obta ined. and one ease from which a pure 
culture Qf B . friedliinderi was obtained. Th e non-hemolytic 
st re ptococcus was th e second predominating organism. . 

• 
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C_ ta C"- ha 
Ul'pllblll.'� ...hitll alii, whim 1lwr 

~ ..."".1 1ft'do11l1-wd 

Gnm-~t.ive eceei . . . . . . .. . .. . . . . . rn 52 
Kon-hem~ftic ~tMOcci ..... .. . . . . .. .. .. ... . •..... • 92 
Grt.lQ-pllo<IU VI!' eo.:a , •• ••• .••••••••• • . . . ... . . ... . .. .. • . "•Sld pA~1oo:::oo::nu 0_.••••••••• ••.•• •••.•.•.• .. . • . . ...• <l 7 
Alpha prUne heD101~ ~p~ _. . 3 
Dipht heroid. _ _ . ".. 2
Grt.lQ-oeptil"e t--illi (UBideutified) •• ••• • • • • . • . _.•. . . •.• 13
~ .v;d.a", . . • . . . . . . . . . . . . • . . . . . . • . . '. ' _� o� 
~pA~ 4l~	 . I. 1

I
"
. •
•7: .. =":::ri ::::::::.. :: ::::::: .. :::::: :: :::::: :::::::� ••Pnellll>OlXlO:d •••• • • • • • • • • . • • • . • . • . . . • . . . .• . ... . . .. . ... . 3 

Stap4I1'-onta c&b1nM ••••••• •••••••••••••••• • •• ••• • .• • • •,s o 
JI~ Iottra,or1l . o 
S&rei1lM • . • • •. • • • • . . • . • .• .. . .•• .. .. . . . . _.. . . . . .. . .. . • , o�,Bacilli� X _.. •. . . ..•. . . •..• .. .. . . . . • ... . .. . . . •� , •Gnun-posi tiVIl bacilli (wUdeo ti fied}� . o 
B. JII"'OI . 2 2 
Beta hem. Iltftp ..• . . •... ..... . . ..... .. . ... . . . . I o 

OP'tMJap ill 100 Ind l.. l<t.... ( l' inI s.ift). 

These findings are in accordance with those of Bloomfield :r 
and Shibhley, Hanger and Dochez ' in the United States. 
Noble et aU found the average flora to consist of green 
streptococc i and Gram-negative cocci. He states that green 
stre ptococci only were basic for all subjects . 

Staph. au-reus and Gram-positive cocci are common tran
sients. 'Ve found Gra m-posltlve cocci in 58 per cent of cases. 
Some strains produced slight hemolysis on blood agar. Staph. 
aUre14-8 was present in 43 per cent of cases. In nineteen it 
was hemolytic and in twenty-four non-hemolyti c. Thi s or
ganism predominated in seven cases. In three it was heme
lyti c and in four, non-hemolyti c. The various hemolytic 

•� strains encountered differ ed in the amount of hemolysis 
pr oduced, and from our findings we can designate them as 

•� slightly hemolyti c, hemolytic, and markedly hemolyti c. Some 
variation was also observed in the size of the colonies and 
in the intensity of colors. In the majority of cases hemolyti c 
S taph. Q;l t rew~ was limit ed to the region of the tonsils. Bloom. 
field 5 does not consider thi s organism as a normal inhabitant 
of the upper air passages. He encountere d it under two 
conditions : 

First , 11.& .. t f&AllieDt in nose RDd t broat : -.nd lIl1'CoDdly, anoriatNt With 
ehrorue toed ilLtee tiODe. 

,� 
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Hudson ' in Jill attempt to classify the sta phylococ-ci in the 
th roat of normal per sons and of per sons with common cold, 
found Staph. aureus to be th e most active in producing 
biochemical changes. 

\Ve would emphas ize the fact that hemolytic S taph. aureu» 
is very common in this country . \Ve have isolated it r e
peatedly from normal and pathological throats, fu runclee, the 
blood st ream, sputum, nose, etc. Out of the sixteen plates 
exposed in different parts of the hospital, we obtained thi s 
organism in one, thus showing that it is also present in th e 
air. 

Alpha prime hemolytic st reptococci were found in twenty
five cases, and in the majority were limited to the r egion of 
the tonsils j they predominated in three cases. Real beta 
hemolytic st re ptococci were encountered but once. 

From the Journal of Laboratory and Clinical .}It-odicim· 
(Vol. V: 135) we toke the following tabl e showing the in
cidence of hemolytic st reptococci in apparently normal throats 
according to different investigators: 

T~LI: U 
P n eees of u_ harbo rinol 

Auth or h('molyt ie at ....ptoeor.ei 
8~l!r 01. 71 

Cumming, 8pront and Lyuch..________________________ 0
Nieho.. 7G 
Opie, Freeman llJ1d BJake.. 22.4 
81llJ1don, Burhaua llJ1d Hunter 90 
Smillie :. GO 

Ru~ger---- - . ----------- ----- - - 69 

SmiJlie 1 studying th e flora of th e nor mal throat und nasal 
pharynx of the inhabitants of an isolated region in Alnbnma, 
d id not find hemolyti c st reptococci. In similar inveatigntions 
by the same worker ca rr ied on in Labrad or, hemolytic st repto
cocci were found to be exceedingly rare. The M il le invesfi
gator, in studies conducted elsewhere 8, found hemolytic st rep
tococci in 50 per cent of the normal throats examined, hut 
beta hemolytic streptococci were found only once. Hloomflehl 
declared them non-existent in a detailed study of the throat 
Oora of six healthy persons from whom serial cultures were 
made. 

Bloomfield an d Felty' studying the hemolyt ic et rep
tococcous parasitism in the upper air pa ssages, find tha t 
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the hemolytic stre ptococcus is lese frequently found in the 
throats of those whose tonsil s have been r emoved. T hey 
conclude that : 

the hemolyt ie I treptoeo.oetu. ua.der avt'nlge eODdit ioIIA hi IItrietl, adapted to 
• loeal growth in foci (It l;nul,badea oid tiMue i. th,-upper air ~ MpeeWl, 
th~ toasita. 

Pilot and ORriS reached simila r conclus ions. Davi s I I 

finds that: 
"ult~ takolIl a t .hort iDternJ8 -.oDer or la ter re-J. the p~ of b_� 

Iytie Itreptoeoeei in the throat of pndil1Ul all lIooroal ~DL
 

Diphtheroids were found in 14 per cent of th e throa t." 
examined by us. Although they. predominated only twice, 
they occurred in compa ratively large numbers in most of the 
cases. 

Among the onidentified Gram-negative bacilli, ther e W8M 

one which showed alJ the characteri stics of B. coli, except 
that it gave II negative ind ol test. It was the second pre
dominating organism in the cultures. 

Staph. alb"s was not common. It was hemolytic in one 
ease. In severa l cases we suspected staphylocoecous colonies 
on blood agar to he of the albus type, hut 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 . Pn eumococci were rarely en
counte red. Longeopc and Fox II, and P ark and Williams 12, 

report finding typi ('nl pneumococci in u large percentage 
of the throa ts of normal individuals, especially during th e 
winter months. ~lnllY investigators have obtained similar 
results. lI . in fl ll f' tIZaf' wore reported in seven cases, and 
predomiuutr-d i ll 11 0 11(' , It must be taken into considera t ion 
that the method nnd media employed wert' not idenl for the 
det..efiou of this organ ism, lind we might have overlooked it 
in some ins tuuees. Bacillus "X" was present in four cases. 
Alt hough it 111"-('1' predomiuu ted it always occurred in rela 
rivel y large numbe rs, especially in the region of the pharynx, 

Dible " , in a study of the hemophilic bacteria of one hun
dred ind ividuals, found baci lli morphologically identical with 
II: inftllen.z.ae in forty-seven cases. Thirty of these he con

. side red true i'ljluen.zae bacilli. Some of these hemophili c, 
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hemolytic Gram- nega tive bacilli (v'Becillus X") were also 
encountered. Other investigators have arrived at more or 
less the same results. 

Wollste in U and Bloomfield 16 did not find H. mjf1U'l1,uu 
in the th roats of healthy children. Bloomfield repor ts that 
neither was he able to find eithe r pneumococci or hemolytic 
stre ptccocei-c-crganiams hich are relatively frequent in 
adu lts . TIe calls attention to the fact that non-hemolytic 
etreptoeoccl are found constantly in large numbers from 8 

few hours after birth. 
'Ve obtained Strep. viridans in ten cases. It predomi

nated in none, bu t occurred in comparat ively large numbers 
in all. 

B. /mdlm,Jeri was isolated in six eases and predomi
nated in three. It was always found in large numbers, a nd 
in four out of six cases the organism was limited to the re
gion of the tonsils. 

Staph. atreus, although frequently found as a contam i
nating organism, was encounte red in only five Ca.·H~~ nnd in 
sparse numbers. 

B. proteus was found twice, and in hoth cases in pure 
culture. 

S eco-"d S eries : One hundred cases with apparently nor
mal throat s were selected . Sixty were nurses and servants 
of the Presbyteri an Hospital at San .Iuun i twenty were in
mates of the Boys' Charity School at Santurce. and twenty 
included some other volunteer -s. Cultures were taken our. 
ing the months from June 1929 to February 1930. 

Three swabs were taken from each case, one fr om each 
tonsil and one from the pharynx (avoiding the region of the 
tonsils) . Cultures were taken also fr om the nasal pharynx, 
hut the results obtained are discussed separately. 

In the fi r st series, swabs were kept in sterile test tubes 
until seedings were made. I n the present series, seedings 

• were made immediately after collecting the mat eri al. 
Plain blood agar and Lo<ifter 's hlood serum were the me

•� dia used. Plain agar and glucose infusion were omitted in 
this� series. 

Rlood. agar plates" were prepa red ali follows : carefully 
• nie 1_ .... _._...... a- •• .., Dr . "erato. ~ of 1lI. ~hool et 

Tnopkal loeI , Suo ,h ... 

•� 
•� 
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clarified plain agar (pH 7.6-7.8) was distributed into Erlen
meyer flask !' in amounts of 250 c.c, and sterilized. The agar 
was melt ed and subsequently cooled to 45°C, when 7 c,c. of 
fr esh, defibrinated rabbit-blood were added to each 250 e.e, 
of agar. Aga r and blood were mixed thoroughly by gentle 
shaking, avoiding the formation of air bubbles, It was then 
distr-ibuted into ster-ile Petri dishes so that each pla te eon
tained upproxhnately 2.,} c.c. of the medi um. As soon 8M it 
ha rdened till' pla tes were inve rted to prevent the water of 
condensatio n frOID fallin g over the sur face of the aga r. Th is 
cultu re media was always used while fresh, and never, in 
this se ries, more than three hour s afte r the plates had been 
poured. This proved better than the 10 pe r cent blood agar 
employed in the first one hund red cases. 

'Vith th is medium hemolysis can he ea sily detected, and 
the greenish color of the colonies in the case of Strep. viri~ 

dans comes out readily and prominently. 
Plates were div ided in the same manner liS for the first 

one hu ndred cases. The way in which material .....as cultured 
va ried a little: tIS 800n as th e material was obtained, th e 
swa b was rubbed on the su r face of th e medium over an area 
abo ut the size of a nickel. Then, using an inoculating loop 
abou t 4 rums. in diameter, some of the material adhe r -i ng to 
the sur face of the agar was recovered, and tubes of Lo(lIler' :o; 
blood ser um inoculated, Us ing the same loop. and lI ta rt inK 
from the 

4 

a rea previously inoculated with the swab. parallel 
st reaks were ca refully made on the surface of the medium. 

This technique enabled us to make perfectly isolated colo
nies ill both blood agar plates and slants of Loeffler ts hlood 
serum. Tn all other respects we proceeded M in the first 
se ries. 

Tabl e III shows the results obtained in our second serfee 
of one hundred cases. The findings from the poste r-ior and 
nasa-pharynx are also included so that they may be corn
pared with those from the r egion of the tonsils. Th e or
ganisms cultured from the right and left tonsils are recorded 
separ ately. 

The following discussion will refer only to those organisms 
cultured ' fro m the surface of th e tonsil s unless otherwise 
noted. 
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.-\1'l in the first series. Gram-negative cocci were th e pre
dominating organisms. They were encountered in 92 per 
cent of the cases. Some st r ains produced slight hemolysis 
on hlood agar. 

S trep. vi ridm~ ranked second. This organism W8 ~ cul
tured in 75 per cent of the eases. :\I o~t of the s t reptococci 
reported 8 8 non-hemolyti c stre ptococci in our first series were 
probably Strep, d ridalM. The differentiation we uttribute 
to the compos ition of the culture medium (blood tilllir ) used 
in both cases. 

Hemolyt ic S taph. (Jurewt were isolated in l S per cent or 
the throats examined, ncn-hemolyt ie Stap1l. RlH",.,,,, in 9 ppT 
cent. The former was the predominating- organism in one 
case, the latter predominated in none. Hemolytic strepto
coed wer e encountered in 17 per cent. or these, three were 
of the beta type. Th ey predominated in five cases ami in 
two of them they were-beta hemolytic st reptocoeei. 

No syatematie study has been made of the virulence of 
the hemolytic streptococci isolated from apparently nonnn1 
throats in Puerto Rico. 

Diphtheroids were cultured I'rom twelve cmW8 anti pre
dominated in six. 

H. in!fllen.eae appeared in eight cases And predomina ted 
in one. 

Both diphthe roids and influenzae bacil li, as we shnll see 
lat er, seem to he found in greater nnmhers nnd in A lnrger 
number of cases, in the posterior and nnsal pharynx. 

Pneum ococci were cultured only once. 
Bacilli of the Fr-iedlanderts group were obtained in four 

eases, but p redominated in none. 
Bacillus HX" and sarcina were cultured once each : Gram

positive bacil li And R. pro teus, twice. 
' Ve found 8t-aph. alb",,!; three t imes: twice it wns heme

lytic And sparse in numbers. This organism is eompnrafivelv 
rare in normal throats in Pu erto Rico. 

Staph. dtre-us was not found in anv of this series. 
The assertion may he made that it is A well-established 

fact that St,.ep. viridan.."1 and Gram-n egative cocei cons titute 
the normal basic throat flo ra in Puerto Rico. 

m re 7 
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NASO-PH ARYN X 

Cultures of th e naso-pharynx were tak en at the same time 
from the same individua ls whose throats were cultu red 'in the 
second series. 

~l.nt cri nl was obtained using curved cotton swabs mounted 
on Wire, 

One blood agar plate und one tube of Lotoll1er'8 blood 
ser um were used for each case. w e proceeded ill all respects 
as described in the case of normal throats, second ser ies, 

The bncteriologicul findings have alre ady been tabu lated 
together with those of normal throats, second se ries . T nble 
IV gi ves the list of bacteria encountered in th e order in 
which they predominated in the !o1er iet:. As shown in th is 
table, Grum-negutive cocci p revailed. 

Shibbley, Hanger and Dochea " and Bloomfield I found 
S taph. albus and diphtheroids to he the predominating 
organisms in th e nasa-pha rynx of normal individuals. 

FrOID Ford 's Bacteriology (1927, p. 791) we- take- Table 
V that gives a synopsis of Neumann 's findin gs in a study 
of two hundr ed individu als, of whom one hund red. an d eleven 
were normal. 

n 

http:�����.��


•••

• 

6 22 PUP".R1'O erco JOUR"".\! . os r-um.rc 1l F.~"TII ANP TROT'. MP.PI("ISK 

Gram-Dr'ptive eOl:ld •. •. .. . ... . ... . .... . .. . . . . . . . . • ••• l!2 ..
 
Shp. "'* . 32 te
H . i""WfIIZfIII • • • • . • • . • •. . . • . . . . ... .. •. . . . .. . . .• . • • • • • •
 .. •

••Dipbthenlid8 ... . .. . . . ... . . • . . . .......... ....... . •.. .. 17
 
HnDOIytic Ski" . d~ • • . • • • . • . • . . . . . • . • . • . . . • • • • • • • • I< 
NOD-bemOIytic ~ .. . . .. . . . . .. .. ... .... . . • • • • . I<

Alpha prime Mmol,.ue .~pt«ood . ,. •I
Gram-Ilf'PLive t..e=illi _.•..• .•...•.•.•••.••. ' .••.••• ••• I<
~oo-bem~~ SIa,?". _"'"" .••... .. ... . . .. . .. .. .. .. . .. •
•., •Gra.m-po.aUve (IO(:Il:I ••••• •••• •• ••••••••••• ••••• •••• •• • • I 
PDeuIllOClled •••. . . . . . . . . . . . • . • . . . . . • . . . . . . • . . _•...•.• • , I
 
Non-bemOIytie S/.apla• .u.. . o 
Bela b.m. Strep. .. .•...• ..• ..•. . . . . • . ... ... . . • . . . .. . . 2
B. ,....... . 
BadJli 01 \be hiedlandom', r;roup . ••••lIemoIyt ie S&apl. ~ •• •.•••••.•••• ••. •• • • . ••• . • • • • •• o
Ba.ci1I X . 2 •8NdnM . I o 

TABU: N o. V 
OrJUillm Per eeae

Diphthl!roidJII 98-1 00 
8 101''\ . 1111>.. ._ 98 
B~p'\. ~,~ • __ 30 
Blap'\' • • 12oi 'r~ 

B.~1D.o__ _ __ _ ____ ___ _ __ ___ _ _ ____ ____________ _ _ __ _ _ ~ 

Pigmeuted eneeeeeeet, • 8 
JlWwOOOCCNl . _____________ 4 

Pueumoeoeei 4• 
~ 

Friedlindl!r baeilli__ _____________________ ., 

~,,~og~,- -------------------- - - - - - _______ __ _ 4Ozoen. b&eillull______ _ 3 
B. caU _ 11~_
)lolda- 20 
lreast8-____________________________________________ 2 
R. _ ....IerioIu!___________ 3 

We isolated diphtheroids in 17 per cent of the C38es ex
amined. They predominated in 4 per cent. Staph. albu.s 
WllR cultured only in four cases, and always in small numbers. 
In thi s respect, there is almost absolute discr epancy between 
the numbers cited above, and those obtained by ue. 

Btrep. viriJans was the second predominating organism. 
It was cultu red in 32 per cent of cases and predominat ed 1:'1 
16 per cent, 

• 

http:���.�����.������.����.���.������
http:Strep....�...�..�..�.....�.........�
http:PDeuIllOClled���............�.�.....�......�.._�...�
http:�...�.�.���.��
http:��.���.�.�.....�.�.�
http:�.........�.........�
http:eOl:ld�.�


• 

A IU.CT E RIOI.Ofll (' .\L l:iTl'DY Ot ' T Hl«I.\T8 ..l SD TOSIlI U> 6 2 3 

II. infiucn.zae was cultured twenty-six tim es, and predomi
nated nine times. . 

Hemolyt ic st reptococci were isolated from fourteen of the 
individuals examined. They were of the beta type in four. 
They predominated in three instances and were of the beta 
type in two. It seems that under certain conditions these 
organisms can grow freely on th e mucous membranes of the 
throat. 

'Ye got hemolytic Staph. UIf ,.eus in fourteen cases, and it 
W~ found to predominate in th ree. In nne ca ~t" 1I1it' or
ganism was isolat ed in pure culture without having' created 
any Oh ,\; OU fO symptoms. 

Out of the fourteen times in which Gram-negati ve bacilli 
were cultured, they were of the hemolytic type (already de
scribed in the case of normal throats, second ser -ies} in ten 
eases. Out of these ten cas..es, the colonies were of type Xo. 2 
in four, and of type No. 1 in six. The orga nism predomi
nated twice, and in hoth cases the colonies were of type No. 2. 

Pneumococci were obtained from five eases. 
B. protev» was encountered four times, and predominated 

in th ree. 
PATH OlAXHCAL THROATS 

Ninety-nine pathological cases were examined. Fifty were 
cases of tonsillitis. Of the re maining forty-nine, twenty
three were more or less typi cal ease s of diphtheria in which 
the bacter iological findings cor roborated the clinical fin dings, 

Nine wer e cases of sore throat. In six of these the pre
dominating organism was hemolytic etreptococous. In the 
othe r three, hemolyt ic S taph. a1lreus predominated. 

The findings in the other seventeen cases ure copied here 
us they appeared in our or iginal records, because they illu
st rate cer tain important point s (See Table VII) . • 

In the case of individuals with di seased tonsils, W I:" pr o
ceeded to collect mater ial as in the case of normal throats. In 
the other forty-nine cases. cultures were taken from the part 
affected, only. Direct smears were made in each case, and 
stained with Glemsa's and bv Gram's method for the detec
tion of spirochetes and the organism of Vincent's angina. 

In the following table we group the bacteria found in the 
throat s of the fifty cases of tonsillit is. The organisms are 
listed in the order in which they predomina ted in the series. 

• 

• 
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Gram-negative eeeet 
Noo-hemol)1.ic streptceoeei . 
Sl4pA. all 
Gram-pollitive coed . . 
Hemolytic .treploeocd . . . • . . . 
Slrrp . rtiridaM . . 
S taph. alb-lll . 

TallLE VI 

C.-In 
Ca .... in whkb 

wb\foh r.>un<l pte<lomiD&led ._ ------- -
.	 OJ IS 

30 •. 30 12 
. 25 s 

16 6 
_ . 13 s 
. .. , 7 0 

Diphtheroid• . . .. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2 
Peeumococcl . . .. .. .. .. . . . .. . . 5 0 
Gram-positive bacilli (u nidentified) _ . s 0 
Sa rcinae . . . . . 3 0 
8 . jri.MllJ nderi . _.• . . • . . . • • . . • ••.• • . . ••. . 2 1 
Gram - nell;ath-e bacilli (unidentified) . 
R. proirlUJ. •... 

1 OJ 

'I'he findin gs in the seventeen cases referred to above are 
listed R~ follows : 

Dncr lpti"" of Condit Io" 

•
 
l :- · EJ;tr osi\"(! ulcer ation or
 

pharynx I'lld !10ft palate.
 
Fi ve monthR dura tion.
 

2--eollf:e.otion of anterior pil
11U1I. Cheonie Itl'anular 
pharyngi till. 

3--Co1lf:,-",l ion or ant.l'rior pil
la ra, So"" ThroM. 

• f-Muco\lll patch"" or both 
lonsile and pilllU1l .Bila tera l 

•	 eerviea1 ad enitUl. 2 Wf'l'u, ' 
dur at ion. S...ahs sen t. to 
laboratory for culture. 

5--P-JdO-OlCmbran l!ll P'6yillh, 
bleeding _ .,jl)·, u tendin g 
from both tonsillar pi llanl 
to JIOlIte.rior lIerM. Child 
very tc xie. T"..elve daYB 
duration. 

6--~ f UOOU8 pa tches in peste
nor phl'l'yn " . Uleeeeticn 
of I Urface of left to lUlil. 
Bilateral oervieal adenitia. 

Tj.lll•• 7 

l - Rlill;htl y hemolytic Gram 
iIi,-e ooct'! in practically 
pure culture. 

I- S on- hemolytic st eep. 
B. prok lU . 

3- Di phtheroidR. 

I -Gram~pll'<itive coed. 
2-Gram- oOllf.' tive eeeei . 
:i--Noo- hem. etrep. 
' - Non-hem. Staph. a" re... . 

I - Non- hem. etrep. 
I-Non- hem. Sl4pll . <J"r~UJl_ 

3-Gram-p<lIIiti v" eoec i. 
4-Grll.m-nf1l:a th ·" cocci. 

Reta hemolytio 8treptocoeci and 
B . d; p/Il1t "r i'l~ in ,,1>0<11 "q ual 
numbers . 

I-Gram ncitati vt! cocci. 
Z-Slill::htly hem. Staph. IIllr"",. 

Re", ,,, to 

Sm ean: spirl>C hete8 morpho
logic...l1y like Yineem'a. F~w 

iololll.ted Iusiler m ba cilli 1!Ie'e1l. 

H.	 prolt'r... , a lthoull;h not peedcea
inatinll; , "'all presen t in rela
tiv ely Iar ge numoora . 

Dar k field examination and di 
red Hlll .. ...r~ (Giem~!l.'e) showed 
~piJ'O('h e t es very ftu8p iciou~ for 

T. p 'J1lid ~ ln . K:1hn t.e ~t--4 . 3 .2 . 

Report fro m anot her labor"t<:iry 
read: " B. d ip~~ri ae in pu re 
cul t ure". Diphtheria an titorin 
given. No improvement. Child 
died I W I) days la l.er. 

Di rect .m:-ara an d dar k field 
neg.:a liH' for apircehetee. Ko 
fusifor m bll.l'illi fOllDd. Kahn 
test 4 .:$.2 . 
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I~e- 01 C<Jn<l1tiollD 

7-F. ~ teMi ve membnnoull pat
ehes seattered a11_ thor 
moulh and ~"D1( with 
anu or !nnammII.tiOD. 
LnionII have a ~ P'O nlCY a p
......ee. 

~ n;-..d hy poortrol'hie to n
sil.. Mild IlOre t hroat . 

9-To nKiI. e n l.~ . nd eev
ered wil h gr. yiah mem_ 
hra nf"ll whkh d id not ex
lt nd to the pillan or 10 
th.. soft or hard p&!ate . 
Sonlf' difficult)· in •• a11o_·_ 
inc . T.o da)·. ' d Urtl tion . 

10-<'....... inflammation .f 
the lDutOUlI ~brao" 
or e!llft mouth. Whi te 
patthelo all 0""". Gum. 
Needint eaaily . 

II-Dry necro tie u l('ft" of n,;bl 
Loneil. 

12-Vry I>fom)tic uiftof"on d«k. 

, 
I:l-Aeule aflat" .. follkular 

toa&llitiL four daJ'" du
ra don. T OO!lll. r;TNtly 
tft\Argtld . Depom'" iII. 
ery pt. Grn.t difficulty 
in .....uolling. 

If-AMI te att~k .. follirul, r 
tonllillitia. T..... m y 
W... Dtr-i'- in crypt. 

l ~Whlte pa.khe- aU ove r 
tongtll' nnd eon pa lat e. 
Toneile nol affected . 

16-WhilU.h pate heoo< allover 
10!1(I1e. Congestion ol 
pillanI and phArynx. 

17- Exl e,ui\·. ukft-atioa 01 tbe 
mUCOUl mo=bnnn 01 the 
upper and Ionr Ii~ and 
ebto.-u.. T O!1Iila &tld lUDlA 
IUlalfeet«l. Tbeuloenare 
eceeeed .-ith. dirt,. gra,..... u ...... _hich ;, 
abtmda.o.t j mUCOUl DHm ~ 

bruN bleed lUi.Iy . 

Tu~ 7-CooatulIJ«I 

B~botI_ (~ 
I~ 11. ....... ill 'II1LIlil I Y 

..-s-~..!'.!. __ _ _ 
I B. prok..... 
2--Gram-poIlili\'''' ~. 

l - Dipht h.-rla- Iikf' bacilli . 
2-Non-h..nool.ytic BI~tot'Ol'C' i . 

I n..la hemolytic Bt ",pt~1. 

2- H. fri~dln"Jm. 

I Sfnp. ,.;rid" ..... 
2- lftl oolytic StllpA. IIIU'A' . No 

fuD«i in 8abouraud', maltoee 
tttl day,' incqMop< " tee

tina. 

I--Gram -~tin~ eoeci. 
2-Hemoly tio:: II.treptoroo'ri. 

CuItUI'N 1'01 ~_ 

I Ikt. bem<:tlytie atreptoeot'ri 
in pr_nll}· JNl'" tull~. 

Dtcidedly hemolytic ~'WJ pA . 11 11
~ in pu ff' Mllture. 

I--Gl'1Im- n"f!: . eocei. 
2-Str~ p. 11·ridoM. SAhou raud ', 

&«Jlf ehewed no fun jl;i aft ll'!" ttn 
day, ' incubation. 

I - -Gram-flll'll: . cocci. s.bollr llUd', 
1&11'": JI_ ili4 pftloN ( :\ah~ 
lani) in large numhl'rs ,., 
in JMl"' ~u1 I.u. . 

I-Gram-tlel. eeeei . 
2-S'"1J. ";ride"". 
3-1.-.rp Gram-poeith"e eoeei. 

Slbouraud" : no runlEi. 

Re_1n 

Di,,",t aD>earII Dep ti\~. 

Virul..nl'll' tellt nell; . th-. . 

S••h.I Wt l'l' lIt'n t to l.bor-.tory 
for H. dipAfh..,.i"",. 

~Dt 10 Iabon.tory Ice tWtlUe 
Dil'fll: l BII~ ,bo..-edory;wllD. 
of \ ·inDfODt '. an~QS in Iarte 
n\lTllI"'flI . 

I>i.Iftt IIIlI'Wll .how ocpDWn of 
\ ' incea.l " aQr;Uaa.. 

~ .mean abcnnd .....ulism 
01 \1n rent " UJina. 

Dil'ftt III'R~ nepti,... 

Di"",t _I'll. Sl!1l:ati n ' . 

Oirect _meafll sho ...-ed ofJ;aniam 
01 Vinoeo t' " llnl(i.na In I~ 
Dumbe ra. •• 

Dieee t epieo~""od 
ehew. -..ionall .� 
t-illi ~t11.
 

-- Fusiform 

...... 1IDe&l'A. Orpcism 01 
V~t'••nein _ in '""1 Iat&e� 
number...� 
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Gram -negative cocci and non-hemolyti c st re ptococci were 
the organisms most commonly encountered, as in the ease of 
normal throats. 

Stap h. a"reus was th e third predomin ating organism. Out 
of th e thirty cases in which it was cult ured, in fourteen it 
was hemolytic. It was found to predominate in twelve, and 
out of these twelve it was hemolytic in nin e. 

In normal throats Staph. aureus wa s found to predomi
nate in 7 per cent, while in the ease of pathological th roats it 
predominated in 24 per cent of cast'S, in the \"81't majority 
of which the organism was hemolytic. 

"~e do not attach any eti ological significance in the case 
of di seased tonsils to the non-hemolytic Staph. a"rt1' .'1, or even 
to th e slightly hemolytic st rains ; but we believe that when 
hy ca re ful swabbing of the surface of the tonsils a pure, prac
tically pu re, or even a large num ber, of decided ly hemolytic 
Staph. au.nms is obtained, the organism, as in the case of beta 
type of hemolytic st reptococci, has a diagnostic aigniflcance. 

In the case of normal throats we got alpha p rime hemo
lytic st reptococci in 26 per cent of th e cases. and they predom
ina ted in 3 per cent. Beta type hemolyt ic st reptococci-were 
encountered only once. Out of th e fifty cases of di seased 
tonsils cultured, we obtained hemolyt ic st reptococci in 32 per 
cent ; they predominated in 12 per cent, ann th e IJeta ty pe 
WR ~ isolated in 14 per cent. 

Pil ot and Davies 11 recovered hemolytic et reptoooeei by 
swab culture s in spa rse numbers from the pharynx and ton 
sillar surfaces in 61 per cent of throats. Th e individuals ex
nmined wer e children with hypertrophic tonsil s. 

From th e crypts of the excised tonsils of tho same euses, 
they got the nrgnniam in 97 per cent, usually in predomina
ting numb ers. Th ey conclude that swab cult ures are unre

• Iiable in determining the incidence of thi s organism in the 
respiratory tract.
 

Valentine and Miahulow II, studying :
 
the euttu ...1 aDd IIerologieal rtlillti oD8bip of bemolytifo . t l?ptoe o~d iaollltM 

f rom i.n1Iammalor,. eonditiona of th l' f eepir ato ry traet 

conclude that th e different et m ins fall into mali" cultural 
g-roups and subgroups, and th ey found so few simila rities 
among th em that: 

the probability of .. domiDa.t IrinUn -nwd remotco. 
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They did not consider any of th e s t rain!' isolated hy them 
to be of primary etiological importance. 

Oner ueen I', after simila r stud ies, concludes that hemo
lytic st reptococci a re frequen t inhabitants of th e throat of 
normal subjects a nd of persons suffer ing I rom acute in fec__ 
ti ous di seuses. His findi ngs that these s t re ptococci are not 
virulent, are based on results obtained by animal inoculations 
and phagocytoses exper-iments . 

Fox and Stone 2Cl come to the conclusion that : 
the M ....pt~a1 fi>Ilt.. au of t~ hllman th~t rnaUltai. a _talll .t&IIda.rd 

.. n-caNh both qllaDtity aDJ ' 1pe ; t he onl,. importaat ehange u.«iat..:! witb 
Iural i'l'thulOlrical ClIDdi ti ulllI i8 Ul inn..iuD by bemol...t .... . trept......,.,.,i. 

The tendency of hemolytic s treptococci to be confined tv 
local lymphade noid foci has already been poi nted nu t, hut 
iuvestigut iens by different workers tend to show that : 

wht'Q . t ",pt oe~ d~ i8 highly epiJentie. .. di1rn cnt typt' of puu.itlam 
UlaY n mt. 

Bloomfield s tu tes that under tho se conditions, in the a rm)' 
t ' WII I'S, p ract ical ly every IlIOIl, aick and well, was fou nd to 1M. 
a st reptococcus carrie r. In such cases the st reptococc i wert' 
not confined to locnl Iymphadenoid foci and they grew freely, 
gene ra lly on th e IUUCOUl:5 membranes of the thr oa t. 

Bloomfield and Felty ':lt conside r that: 

1& cult ure .howing no beta hemolytic et rep tceoeel, if prcperlj- JlLad e, would 
IJe ..trong ..vill,·n,·.. IIg" inllt eeu te folli cnlar t Oluillitill and in f " Yor of IlOmll tit her 
int....tio n.. su ch WI dil'l>te rill o r \'inc('nt ' . a. gi n". 

Here ugu in, th e decided ly hemolytic Staph. fl'll ,.eu.Oi mu st 
he taken seriuu slv into cons ide ra ti on. 

They also agree that : 

. 1"'1" h(>IlI" IJ t ie IIt rt"ptO(O(',('j may jlt'rlIillt in the toMi! for lUI indf'll.nite t ime 
IIft ..r M'utf' to Dllillitill, hut t1 i" out rapidl y Rttpr tonllill....tom y. on the f Tl.W' 
mU('tlUII m(,lnhran"" of t he th ro Rt. 

1'h e~t' invest iga tors examined a g roup of individuals for 
betu hemolyti c s t reptococci. Th ey then observed this experi
mental g roup fo r the pu rl)C)~ f:' of findin g out whether the 
('a r r it:"rl'l or non-carr-ier s developed tonsillitis. When eases of 
ton sillitis began to appea r, it W8 ~ obse rved that th e in fection 
occu r red.in tlUIS(' that had been previously found to Ilf' non . 
cur r-iers of beta hemoly tic stre ptococci. TIl(> ca rriers. with 
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one exception 'only, did not develop tonsillitis. The inves t i
gators conclude that : 

toaIiUiilio I, dirtinet1y Jlot. a.u. eu togene us illl....tio.. but rNulu f rom in."", ioa 
of an ou l.aick at r-.iD. 

The work of these and many other investigators shows 
tha f beta hemolytic streptococcus is etiologically related to 
septic sore throa t and acute follicula r tonsillit is. Undoulrt 
edly, as Young and Crooks point ou t, when hemolytic strep
tococci are obtai ned in pure or practically pure . culture, they 
have a di agnostic sign ificance. 

The number of cases showing other pa tho!o,Lti('a l eondi
tiona is I!O small that thej- present no conclusive evidence. 
Nevertheless, w(' want to point out the g reat practical value 
of the direct smear and the blood aga r plate in such r-ases. 

YOUDK and ('roub:: foun d tilt' organism of n neent ttlo a n 
gina in IIUln)' cases clinically confused with diphtheria. 

)loraJes Otero 2S in a s tudy of one hu ndred cases cl inica lly 
diagnosed as diphth erin. encountered diph theria bacilli only 
in fifty-two. Hemolytic s trepto cocci were obt ai ned in nine
teen ca ses ] hemolytic staphylococci in six, ami the organism 
of Vincent's a ngi na in two. 

Undoubted ly," Yincents angina is a common in fecti on in 
Puerto Ri('o. 

TO:O;SILH 

During the twelve mon th" fromJunuury, W29, to February, 
1930, cultures were made Irom crypts awl from t il l' inte r ior 
of one hundred pairs of ton si ls removed at oporntion frOTH 
patient s with a histor y of repeated attacks of tcnailli ti «. III 
some instances cult ur e" were tnken be fore operntion to lind 
out if simple swa bbing of tho ton si ls were a reliable ind ex 
of the predom inating organism in the crypts. Our ma in 
purpose in conducting these preliminary investlguti ons, wu
to ascertain which a re the predomin ating orga nis ms in the
crypts and the Inter-i or of di F-('88(>(1 ton sils in Puerto Rico. 

T he tonsils were r eceived in the lnborutorv in ste r-ile 
specimen bott les- T he pits of the tonsilla r crypts were ca re
fully sea red with a chrome! wire inoculating loop. The loop 
was introduced into the crypts and st reak cultures were mad", 
on blood and agar plates with the material obtai ned. Loeff
ler 's blood serum and glucose hroth were also inoeuluted. 
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Th en, th o outer snr fuee of th e tonsil was seared, and an in
cision made with a sha rp, ster-ile kni fe, the inocu la ti ng loop 
was. introduced through th e inci sion an d the ma te rial oh
ta ined cultured, as in the case of that from the crypts . ~I an~' 
of th e tonsils received were hadl v macerated. W.. cul tured 
only those thnt wen ' intact . Tuhit' Xo. ' ·TII lO IHlWS. th e find
ings in th e nnt' hundred to nsil!' examined. 

TUIA VIIl 

Urn.... ...� 

Hemol) ' ir ''''0''. ....".u . . 
~la .... mulytM: Jt I"f1l I~W 
Gralll - -" jo·. f'OC'C' i 
Alpha prilIM' h.moI,.d., 

.t "'pt~ .. . , . 
Xon-ftoo m~r t i C' .",..~ ....... 
Gra m- po.Iu .... to<'l"1 • _ ••• 

...,...." . ri riJtlM . . . .. 
H. iriff.."uar . . . . . 
Diphlh r roki. . . . . . . 
lI f'mol)"l iC' S'lIpA. afbw..o .• 
G..", ·n ..pth·. 1lM"i1li (uni. 

d..nti fHod ) ••. • , . . , .•. 
1>nf'un,OC<>t-'d ; • •. . . 
fI , j ..ud/'l" d."; .. . . 
Barillul " X" ,. , . ... , . . ,. 

3 
2 
I 
2 

, 
2 
I 
2 

II 1 , . ... ...... ... ··· ···1 I I····· ··· · 
::: .1 :: : :::::: :: ::::I:::::: ... i .. 

StrIp" . Cl ilfell 8 w u s t he predominatin g organism; hemolyt 
IC' s t re ptoeoeci ru nked seennd. 

Am ong OlP st reptor-ooe i producing decided hemol ysis, two 
different ty p('~ of colonies wert' observed : 1. Punct iform, 
white, slightly transparent. 2, Opaq ee, s ized an d sha ped like 
th e heud of a pin. dirty und ~ r en l;Y in appea ran ce. Th e Int. 
ter wus 1I111(' h 11101'(' (' OIll Il HIII t han the fo rme r. 

1'01\"01-,'1 and Crowe 21 found hemolytic st rep tococci to h.. 
the predominat ing o rga nism in a ser -ies of one hundred ex
cised tonsil s oxuruinod. Staph ylococci were encou nte red in 
8 per cen t. 

P ilot and Peu rh nan " isol ated hemolytic s t re ptococci in 
!):l per cent of th e ton si ls cultur ed. 

K ilduffe und Hersohn H found staphyloeoeei in :~3 pt'r cent 
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of four hu ndred pairs of tonsils examined. 
Xone of these autho rs menti on hemolytic s taphylococci. 
Streptococcu•..: l "iridml. ~ was fou nd to predominate once in 

the crypts, once in the interior of th e tonsi l an d twice in 
both crypts and inside. It was obtai ned in pure culture three 
times f rom inside an d once from both crypts a nd ins ide. 

Pneum ococc i were cultu red twice f rum the crypts, twi ce 
f rom Inside, and they pred ominated once in bo th crypts ann 
inside. 

Diphtheroids were encounte red three ti mes in th e cr yp ts 
a nd thr ee t imes in the int erior. Th e)' were obtaind in pure 
culture f rom the three crypts in one C' 8 1'(>. and in another case 
th ey were fou nd in pure culture in hot h C'l)'p t101 an d inside. 

ll. injlue'l.Zfle was found seven tlUlt'l'l in the cryp ts . ten 
t imes in the interior. and wa s obtained in pu re cul tu re once 
f rom inside, once from th e CI)'"p t8 and once from hoth C"r yp t8 
a nd inside. 

I n a detailed stud v of the bac te r -iology of t O Il l'til l't a nd ade
noids, Pi lot et al 27-io fo und Strep. ("i;W4 11.'i , pneumoex-cr. 
1/. i JJjlue,uae, a nd di phthero ids in relatively la rg-er numh..r ll. 
T hey conclude thut the tonsils and ad enoids are foci in which 
such orga nisms usually flourish. 

They found diphtheroids to be : 

dooeidedll mon' nUUlerous in th e phlU',..lIg..... flIrtati0l18 th lLli in the t 01l. iUar 
ulpLt. 

This is in accordance wit h our findin gs. 
It must he not ed that the hcruolytk- S taph. tHl n ' II ,'i was 

much more> conimonlv encount ered in th ose tonsils cultured 
during the months ;If .Iune, .lul y, Augu st and Sep tember, 
than in th ose cultured dur-ing the four pr('('f'llinK 1II0nth H, 

In s ixteen C'U F:(>!' cultur es were taken f rom tilt' sur fuoe of 
th e tonsils before ope rati on . In six of these th e pr edonri
nuting organism on the surface wa s UI HO tho pred ominat ing 
organism in th e crypts . Ou t or the remaining ten enses , in 
six the predominat ing orga nism in the crypts wa s the second 
predominating crguuism on th e surface. In th e remaining 
fou r, the predominati ng organism in the crypts W 8 S found 
only in sparse numbers on the surfa ce CUltU Tt"Il. , 

"~ e> believe that merely swabbing th e tonsil s, eve n if don e> 
with care, is not a very reliuhle index of the> predominatina 
organ ism in the crypts. 
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S111UIARY AND L'UXCLt:SI0 1'Z S 

T he bacteriological findings in two hundred normal throats, 
one hundred pathological throats unci one hundred pairs of 
excised tonsil s are reported. The results obtained from cui . 
tures taken Irorn th e naso-pharynx of one hundred apparently 
normal individuals are also included. 

t fram-negutive cocci and Strep. I ~irulelll.'; cons t itute th e 
normal basic flora in Puerto Rico. 

SIt,p]" aUms a nd ci t reue, a re rare in both throats and 
naso-pharynx of normal person s in Puerto Rieo. 

Stup], . anrrue is u relatively common t ran si ent in th e case 
of no filial throats. 

Pneumococci were only oecusiona lly encounte red in th e 
case of normal throats i in six cases in th e first se rif'S, and in 
one ('8:ll' in th e second serif'!'. This organism WlL"I obtai ned 
five times from the nasa-pharynx. 

Alpha pr-ime hemolytic streptococci wen' isolated from 
25 IM'r cent of the normal throats in th e first series, and from 
14 per cent in the second. In the former, betu type hem. 
st rep. were cultured in one case, und in the latter, in three 
case s. Alpha prime hem . strep. were cultured ten tim es, and 
the beta type four times from the na so-pha rynx. 

Hemolytic Stal'1t .allr ell ~ was encountered fourteen tim es 
in the nasal pharynx . Although it is true the hemolytic 
st reptococci nml hemolytic Staph. Clll rel e.~ a re in man y c a SC8 

limited to th e region of th e to ns ils, it is no less true that 
under certain condit ions they grow Free ly on the IllUCO US 

membranes of the throat. 
Hemnl yt ie Slt~ph . (JIlre1(,~ wa~ isolated from putbologieel 

th roat s ( 'U!'('R of to nsfllitis] in fourteen out of fifty cases ex
nmined . Hemolytic st reptococci were cultured in 32 per eent. 
Tn 14 per cen t they were of th e bota type. 

Hemolyt ic Staph . (wrenx and hemolytic st re ptococci were 
th e predominating crgnuisms in the crypts and till' inte rior 
of 100 pairs of tonsils examined. 

Hemolyt ic Staph. aureus i!'! a very common and important 
organism in thi s Island, and we think that when it is isolated 
in pure, or practi cally pun', culture from the surface of d is
eased ton sils, it has th e same diagnostic. significance us in 
the case of th e beta hem olytic s t re ptococcus . 



Simple swabbing of the surface of the throa t , even if ca re
fu lly done, is not a very reliable ind ex of the organi sm pre
domin ating in th e crypts. 

vincent's angin a is a eonuuon in fecti on in P uerto Rico. 
Th e direct smea r must never he omitted when swabs fr om 

pathological throat !' a re sent to the labo ratory for cul ture. 
The blood agar plate, Loefflerts hlolH I serum and the direct 
smear must he employed routinely whenever possible in the 
bacteriological diagnosis of throat infections. Cultures on 
Snbouraud'a maltose agar are also de si rable. 
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