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ABsTrRACT The relation of seven different M types
of streptococci to acute glomerulonephritis associated
with skin lesions in South Trinidad has been studied by
means of type-specific antibody assays as well as by iso-
lation and identification of the strains. The data indicate
that, one after another, five of these strains have pre-
vailed among patients with acute glomerulonephritis dur-
ing the past five years. At least three of the strains
(M-types 55, 49, 57, and/or 60) were associated with
epidemic increases in nephritis cases. The appearance of
five consecutively predominant types of nephritogenic
streptococci during a relatively short period of time is
in contrast to the continuing prevalence of M-type 12
strains among nephritogenic streptococci primarily as-
sociated with respiratory infections in temperate zones.
These observations suggest that the skin sores com-
monly found on children in tropical Trinidad, provide a
particularly suitable environment for development of
nephritogenic types. It remains to be seen whether these
types will recur or whether new types will continue to
emerge in Trinidad.

INTRODUCTION

A major epidemic of acute glomerulonephritis occurred
in Trinidad during 1965 (1). This epidemic was biphasic
with peak incidences in January and September which
were associated with two respective M types of strepto-
cocci (2—4). After the epidemic, long-term surveillance
studies of streptococcal infections and nephritis were
established in Trinidad which document the occurrence
of an additional biphasic epidemic in 1967-1968, involv-
ing 540 cases of acute glomerulonephritis.
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and Climatological Society, the Caribbean Research Council,
the Venezuelan Society of Microbiology, and the Chicago
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The two M types associated with the 1965 epidemic
disappeared thereafter (5) while at least three additional
new M types became prevalent, one after another, among
patients with acute nephritis. The present report de-
scribes studies which define and relate these streptococcal
types to acute glomerulonephritis during the past five
years in Trinidad.

METHODS AND MATERIALS

Clinical material. The criteria described previously (5)
for selection of patients with acute glomerulonephritis have
been modified. Initially, two urine samples with both pro-
teinuria and hematuria were required. The second sample
sometimes was not obtained for several days by which time
abnormalities (particularly proteinuria) had disappeared.
Furthermore, hematuria without proteinuria and, even more
rarely, proteinuria without hematuria were found in some
patients with other signs of acute glomerulonephritis in-
cluding low and rapidly rising serum complement. There-
fore, we extended our criteria to include patients with he-
maturia and/or proteinuria at the time of admission to the
hospital if accompanied by low serum complement or trans-
ient edema, azotemia, or hypertension.

Other subjects studied with whom the nephritis patients
were compared comprised the following groups: well school
children, whole families of patients with nephritis, and whole
families without cases of nephritis. These groups varied
somewhat each year in relation to special studies being un-
dertaken during respective time periods. Families of nephri-
tis patients were never used as normal control subjects and
were not employed in the present studies. School children
were most often used for comparison with patients as the
great majority of patients with acute glomerulonephritis in
Trinidad have been between 2 and 14 yr of age (1, 5).

Sera were selected for type-specific antibody assays from
patients who had been ill during respective time periods
and who had returned for follow-up studies 2-6 months
after their illness. Furthermore, the serum samples obtained
at the follow-up visit had to be of sufficient quantity to per-
mit these assays after antistreptolysin 0 and beta 1C globu-
lins had been measured as well as other tests performed in
some cases. No attempt was made to match control subjects
and patients in regard to skin sores and positive cultures
but only to determine that they had or had not had acute
nephritis.
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TaBLE I
Bactericidal Tests Showing Trace Amounts of Type-Specific Inhibition

Serum 2049900, anti-M 57, BI*= 3

Serum J119, anti-M 55, BI*= 5

M-type 57 (n = 4)

M-type 55 (n = 6)

M-type 55 (n = 4) M-type 49 (n = 4)

Inoculum (dilutions) 1/4 1716 1/64 1/4
Inoculum (number of 440 140 39 188
organisms)
Number of organisms
after 4 hr in:
Normal human serum o} © 760 ©
Rabbit antiserum 10 4 1 2
Patient’s serum 1500 560 210 o

1/16  1/64 1/4 1/16 1/64 1/4 1/16 1/64
56 11 300 102 29 340 117 36
1500§ 600 w* 1500§ 600 © 1500 1200
1 1 0 0 0 70 1 0
1500 600 800 520 48 w © 1200

Total number in inoculum X 2¢*P (number of multiplications during 4 hr in normal serum) _

*B ricidal index = -
actericidal index Total number after 4 hr in test serum

619 X 24 9904

FOl’ serum 20499002757‘0— = m = 3+.
. 431 X2¢ 6896
For serum J119: ~1368  ~ 1368 = 5.

t Too many to count. Plate completely hemolyzed.

total growth in normal serum/total growth in test serum.

§ Estimated. Hemolysis is confluent and colonies too many to count.

Streptococcal studies. Streptococcal strains were cultured
from throats and skin lesions as described previously (5).
Grouping and M typing were performed according to
Lancefield (6, 7) while T typing was performed according
to Moody, Padula, Lizana, and Hall of the National Center
for Disease Control (CDS) (8). Antisera from CDC were
employed for both procedures.

Type-specific antibodies were measured according to Roth-
bard (9) as modified by Stollerman, Kantor, and Gordon
(10). The resulting bactericidal index (BI) represents the
ratio of growth of a streptococcal strain in normal serum
to that in the serum being tested, so that a BI of 10 means
that 10 times more growth occurred in the presence of
normal serum than in the presence of the test serum. In
earlier work, an index under 10 was not considered signifi-
cant, while those indices under 25 were “trace positive.”
Studies in 1962 (11, 12), employing recall of antibody with
small amounts of streptococcal cell-wall vaccine, indicated
that indices under 10 also were evidence of previous infec-
tion. In an earlier publication concerning Trinidad (3),
therefore, indices of 5 or more were considered trace posi-
tive. In view of the hundreds of negative bactericidal tests
subsequently obtained on sera in Trinidad, the few that show
as much as threefold inhibition appear to be significant (Ta-
ble I). In the present study, therefore, a reproducible and
type-specific’ BI of 3-10 is considered “trace positive”
while a BI of 10-25 is +, 25-50 is ++, and 50-100 is +++.
Anything over 100 is ++++. Only 20 trace reactions were
less than fivefold.

RESULTS
The incidence of acute glomerulonephritis in South
Trinidad since 1964 is shown in Fig. 1, depicted as the
running means of hospital admissions during 4-wk pe-
riods. The M and T types of streptococcal strains re-

1 The serum failed to inhibit strains of at least one other
M type (Table I).
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lated to the epidemic and endemic phases are indicated.
The data relating these types to respective phases are
presented in the subsequent figures, and will be dis-
cussed consecutively for each type.

M-type 12: T-type 12 (Fig.2). One M-type 12 strain
was isolated from a patient with nephritis in March,
1965. This patient also had an M-type 55 strain in a
skin lesion. Moreover, the M-type 12 strain was group
G rather than group A (13). During 1965, three addi-
tional M-type 12 strains were isolated from school
children, two of which also were group G. All four

EPIDEMIC
SURVEILLANCE YEARS
STUDIES r T T T
HOSPITAL ! 2 3 4
ADMISSIONS 1 l l l
90 1 MS5
M9
4 Tezm iy
] M52
1 ranae M2
M60 T4
Ta M57
50 4 T8/25/Imp 19

1964 1965 1966 1967 1968 1969

Ficure 1 Incidence of acute glomerulonephritis in South
Trinidad. Running means of the numbers of patients ad-
mitted to General Hospital in San Fernando during 4-wk
periods are represented on the abscissa while time periods
are shown on the ordinate. The M and T types of prevalent
strains are indicated for each period.
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strains were found in throat cultures. No M-type 12
strains have been found in Trinidad since 1965.

M-type 12 antibody was present in 30% of sera from
50 patients (2-22 yr old, average 9.3 yr) and in 149,
of sera from 22 school children® (5-13 yr old, average
8.6 yr) in the spring of 1965. Of these 18 sera with
M-type 12 antibody, only 2 showed more than a trace
of inhibition. Since July, 1966, the only anti-M-type 12
activity found has been trace amounts in 2 of 75 sera
from patients tested (1-34 yr old, average 7.7 yr).

M-type 55: T-type 8/25/Imp 19 (Fig. 3). Of 26
strains isolated from 28 patients early in 1965, 629%
were M-type 55. Since that time, only one additional
M-type 55 strain has been found among 250 strains from
patients tested.

M-type 55 antibody was found in sera from 649
of 50 patients with acute nephritis (2-22 yr old, average
9.3 yr) and from 25% of 24 school children (5-13 yr
old, average 89 yr) in the spring of 1965. M-type 55
antibody also was found in sera from 509, of 51 patients
in the fall of 1965 and from 26% of 50 patients (1-17
yr old, average 7.2 yr) in 1966. In 1968, M-type 55
antibody was found in 299 of 52 control subjects (1-13
yr old, average 8.6 yr) as well as in 209, of 61 patients

2017
15
Number 101
of strains rrl
M-TYPE 12 0 ﬂ a . {
20"
15
Number 104
of sera
i U‘ﬁ ’I"ﬂﬂ'l
(] T T n T T 1

1965 1966 1967 1968 1969

Fi1Gure 2 Relation of M-type 12 strains to acute nephritis
in South Trinidad. The number of streptococcal strains
isolated from patients with nephritis during monthly periods
is represented in the upper graph by the open bars while the
number of these strains which were M-type 12 has been
blackened. The open bars in the lower graph represent the
number of sera from patients with nephritis tested for M-
type 12 antibody during different time periods while the
number with antibody has been blackened. The shaded back-
ground in both graphs indicates the incidence of nephritis
cases during these periods as shown in Fig. 1.

?10 with sores, 5 of which yielded group A streptococci;
12 with streptococcal strains in throat cultures, 5 of which
were group A.
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Ficure 3 Relation of M-type 55 strains to acute nephritis
in South Trinidad. For explanation, see Fig. 2.

(246 yr old, average 10.8 yr). Only 1 of 20 patients
(1-16 yr old, average 8.9 yr) had trace amounts of
antibody in 1969. While 239, of the positive sera from
patients showed inhibition of ++++ in the spring of
1965, and 129, in the fall, only two sera have exceeded
-4+ inhibition since that time.

M-type 52: T-type 3/13/B326+ (Fig. 4). Of the 26
streptococcal strains isolated from 28 patients early in
1965, 209, were M-type 52. In December, 1965, this
type was isolated from 1 of 3 patients cultured and from
3 of his 6 siblings, 2 of whom developed nephritis within
3 wk of that time. Subsequently, this strain has been

2017
157
Number 104
of strains
5
M-TYPE 52 O ﬁl—l T 1
209
151
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5
[¢] T T T 1

1965 1966 1967 1968 1969

Ficure 4 Relation of M-type 52 strains to acute nephritis
in South Trinidad. For explanation, see Fig. 2.

1199



Number
of strains

M-TYPE 49 O
20"
151

Number 10
of sera

[l

(0] T T 1
1965 1966 1967 1968 1969

FiGure 5 Relation of M-type 49 strains to acute nephritis
in South Trinidad. For explanation, see Fig. 2.

found sporadically in both school children and patients
with nephritis.

Antibody to M-type 52 was present in 169, of 49 sera
from patients (2-22 yr old, average 9.1 yr) and in none
of 28 sera from school children (5-14 yr old, average
8.8 yr) in the spring of 1965. M-type 52 antibody also
was found in 26% of 30 patients (3-47 yr old, average
9.4 yr) in later periods. Only one of these tests showed
more than + inhibition.

M-type 49: T-type 14 (Fig. 5). One strain proved to
be M-type 49 in March, 1965. This strain was T-type
14 at both Colindale and CDC.? No strains were isolated
by us during the second wave of the epidemic in the fall
of 1965. At that time, however, Parker, Bassett, Maxted,
and Arneaud (4) isolated 18 M-type 49 strains from
patients with nephritis in South Trinidad as well as
many in North Trinidad. These strains also were T-type
14 until subsequent differentiation of the T-typing se-
rum provided a specific T-type 49 to which the Trinidad
strains belong (14).

Traces of M-type 49 antibody were found in 5% of
40 patients (1-27 yr old, average 9.7 yr) in the spring
of 1965, and in 179, of 52 patients (2-15 yr old, average
6.1) in the fall of 1965. Only 7% of 40 patients (2-17
yr old, average 6.2 yr) had traces of M-type 49 antibody
in the following year.

“M-type 2”: T-type 3/13/B3264 (Fig. 6). These
strains precipitated with M-type 2 antiserum from CDC
but not with sera from Dr. Lancefield or from Colindale
(5). They also gave strong reactions with the T, W, and
Z pools of agglutinating antisera from CDC which we
were using while both Colindale and CDC obtained

® Central Public Health Laboratory, London, England.
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T-pattern 3/13/B3264 with different batches of antisera.
Satisfactory bactericidal antiserum was not obtained -
from rabbits although several attempts at immunization
were made. We describe these perhaps spurious reac-
tions and refer to the strains as “M-type 2” so that simi-
lar strains may be identified by others employing CDC
antisera. These strains were found during the endemic
year of 1966-1967 exclusively. At this time, 219 of 39
strains recovered from patients with acute nephritis
(609 of those that were M typable) were “M-type 2,”
compared with 49, of strains from school children (5).

Type-specific antibody to these strains could not be
assayed in the absence of satisfactory antiserum for the
controls.

M-type 57: T-type 8/25/Imp 19 (Fig. 7). In the last
half of 1967, M-type 57 became prevalent, constituting
more than 509, of the strains recovered from patients
with acute nephritis. It reached a peak incidence early
in 1968 and has declined slowly since that time. M-type
57 strains also were prevalent in families without nephri-
tis (449 of 100 strains).

M-type 57 antibody was found in only one of 130
sera from patients (1-27 yr old, average 7.6 yr) ill be-
fore June, 1967. During the first phase of the second
epidemic (last half of 1967), M-type 57 antibody was
found in 8% of 74 patients (1-47 yr old, average 10.0
yr) while in the second phase (early 1968), it was
found in 139, of 64 patients (246 yr old, average 10.8
yr). At this time, M-type 57 antibody also was present
in 8% of sera from 50 control subjects (1-13 yr old,
average 8.6 yr). No M-type 57 antibody was found in
20 patients (1-16 yr old, average 8.9 yr) in 1969.

T-type 4 strains (Fig.8). A preponderance of T-type
4 isolations was noted late in 1968. Antiserum was pre-
pared for further identification of one of these strains
which had been isolated in November, 1967. This strain
was found, at Colindale, to be the same as nephritogenic
T-type 4 strains from skin infections in Alabama, pres-
ently designated provisional M-type 60 (W. R. Maxted
and H. C. Dillon, personal communication). T-type 4
strains rarely were found among control subjects in
1969 (19 of 395 strains studied), while 18 of 25 strains

2019

Number
of strains

w»
1

"M-TYPE 2"
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1965 1966 1967 1968 1969

FIGURE 6 Relation of “M-type 2” strains to acute nephritis
in South Trinidad. For explanation, see Fig. 2.
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isolated from patients during the last 6 months of 1969
and 4 of 5 strains isolated in January, 1970, were of this
T type. The more recently isolated strains, however,
appear to be of still another M type, which has not yet
been assigned a provisional number (D. J. C. Bassett,
personal communication).

M-type-specific antibody studies with our Trinidad
prototype of provisional M-type 60 have elicited only
trace amounts of inhibition in the sera of 2 of 55 patients
(1-21 yr old, average 7.1 yr), including 22 from whom
T-type 4 strains were isolated.

DISCUSSION

M-typing of streptococcal strains has been considered
the most significant identification to be made in epidemi-
ological studies of respiratory infections as it is the
M-type—specific antibody which confers immunity and
limits the spread of infection. This immunological as-
pect of skin infections, however, is less clear. As in
earlier studies, many skin-infecting strains continue to
be of hitherto unknown M types and, therefore, are not
identifiable by this means at the time of isolation. Such
was the case in the present study. Only after specific
antisera had been prepared with which relationships
to other new strains were defined or excluded, could the
new M types be established. The T-agglutinating anti-
gen, in contrast, is not associated with immunity and
may be shared by several M types. Thus, it does not
supply as valuable epidemiological information as the
M type. It is, however, nearly always detectable and
provides a useful label for newly isolated strains. Fur-
thermore, recent observations of Dillon, Reeves, and
Maxted (15) reemphasize those of Watson and Lance-
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Fi1Gure 7 Relation of M-type 57 strains to acute nephritis
in South Trinidad. For explanation, see Fig. 2.
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Fi1ure 8 Relation of T-type 4 strains to acute nephritis
in South Trinidad. For explanation, see Fig. 2. (M-type 60
antibody assayed.)

field in 1944 (16) which revealed that strains of a
single M type may be further distinguished by the pos-
session of different T types. The two methods supple-
ment each other and are particularly helpful when used
together.

In Trinidad, multiple skin lesions as well as frequent
colonization of single lesions by several different groups
and types of streptococci (17, 18) lessen the etiological
significance of any single isolation. The type-specific
antibody assays were employed to provide evidence of
prior infection with a specific type, as compared with
the carrier state, as well as to identify additional pa-
tients with specific infections from whom M-typable
streptococcal strains had not been isolated.

When these studies were begun, M-type 12 was con-
sidered the classic nephritogenic M type, as first de-
scribed by Rammelkamp and Weaver (19) in 1953 and
subsequently by others (20-22) in relation to respira-
tory infections throughout the world. In our own labora-
tory, 15 of 16 strains from sporadic cases of acute
nephritis in Chicago had been M-type 12 (23). There-
fore, although only one strain of this type was isolated
from patients in Trinidad in March, 1965, we suspected
that type 12 infections might have occurred, nonetheless.
That 30% of the patients had traces of type 12 antibody
was not considered of etiological significance since 189
of normal school children in Chicago had been found to
have more than trace amounts of M-type 12 antibodies
(12). M-type 12 strains had been prevalent consistently
in Chicago (24), however, while they were isolated only
rarely in Trinidad (3-5). The decreasing incidence of
M-type 12 antibodies subsequently found in Trinidad
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further suggest that this type had been present shortly
before the epidemic of nephritis in 1965, but was disap-
pearing as the epidemic began.

The data concerning M-type 55 indicate that it was
prevalent during the first wave of the 1965 epidemic and
that it also subsequently disappeared from the island.
Type-specific antibodies may remain demonstrable for
many years (25), decreasing slowly (26) so that the
titers found in 1968 and 1969 probably reflect infections
experienced in 1965,

M-type 52 strains were isolated and defined at Red
Lake, Minn. (27) at approximately the same time that
they were isolated and defined in Trinidad (3). In Min-
nesota, these strains were not associated with nephritis
although urine samples of all patients with skin lesions
were examined in prospective study so that even sub-
clinical renal involvement would have been detected
(28). In Trinidad, M-type 52 strains were isolated from
patients with clinically apparent nephritis in 1965 as
well as from “normal” children (3), while 16% of 49
representative patients had M-type 52 antibodies. How-
ever, 6 of the 8 patients with M-type 52 antibodies also
had M-type 55 antibodies. Furthermore, the M-type 52
strains continued to be found in skin infections of both
patients and control subjects in Trinidad after the 1965
epidemic had subsided. We concluded, therefore, in con-
currence with Dr. Franklin Top and his associates (per-
sonal communication), that these strains probably were
prevalent in skin infections but not specifically related to
the epidemic of nephritis. The presence of M-type 52 anti-
body in 26% of 30 patients with nephritis in Trinidad
during 1967-1968 as well as its absence in all of 28
“normal” school children suggests that isolation of these
strains from patients with nephritis was more than for-
tuitous and that they were nephritogenic. However,
these observations may merely reflect an increased in-
cidence of prior skin infections in the patients with
nephritis, a concept supported by the increased incidence
of skin infections found in families of patients with
nephritis as compared with control families in Trinidad
(5).

The relation of M-type 49 strains to nephritis has
been amply documented at Red Lake (29-33), in Ala-
bama (34), and in other parts of the world (14). M-type
49 strains also have been identified in our laboratory
from two boys who had acquired skin lesions in Puerto
Rico and developed nephritis following their return to
Chicago, from skin lesions on a child with nephritis in
the Panama Canal Zone, and from the sibling of a young
patient with acute nephritis in Chicago. Identification
of this type in 389 of the strains from nephritic pa-
tients in Trinidad, compared with 15% of the strains
from school children (4) indicates its importance in the
second wave of the 1965 epidemic. Failure to find M-type
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49 antibodies in more than 179 of patients ill at that
time may have resulted from factors affecting antibody
response (vide infra) rather than to absence of infec-
tion with this streptococcal type.

M-type 55 disappeared rapidly while M-type 49 disap-
peared more slowly during the year 1966-1967. A sub-
epidemic increase in the number of cases of nephritis
was observed in the fall of 1966, associated with the
“M-type 2” strains which soon disappeared. These were
followed by the appearance of M-type 57 strains along
with an increased incidence of acute nephritis of epi-
demic proportion.

In contrast to the M-type 55 strains, M-type 57 strains
were new to the population of Trinidad in the fall of
1967. Neither M-type 57 strains nor antibodies (with
one exception) were found before that time, while both
were present subsequently. This type also nearly disap-
peared as T-type 4 strains became predominant. The
equal prevalence of M-type 57 strains among control
subjects and nephritis patients somewhat clouds the
nephritogenic role of these strains. T-type 4 strains, in-
cluding M-type 60 strains, also were found during the
1967-1968 epidemic. Whether these strains, rather than
M-type 57, were specifically associated with one or both
of the epidemic waves is not clear. The type-specific anti-
body studies, which might have cast much light upon
this point, have not been very helpful since nearly equal,
low incidences of M-type 57 antibody were found during
both epidemic peaks, while little antibody was found
against M-type 60 during either peak. The T-type 4
strains have not been completely defined, however. Sev-
eral were found in 1966, again in 1968, and yet again at
the end of 1969. These strains include M-type 60 and at
least one additional M type. Alteration of M-type pro-
tein within strains of a given T type has been docu-
mented by Maxted and Valkenburg during long-term
studies in the Netherlands (35) where T- and M-type
12 strains appeared to develop variants which retained
the T-type 12 antigen while changing M type. Simi-
larly, M types may have changed within T-type 4 strains
in Trinidad, so that M-type 60 antibody may not have
been the proper one to seek.

The highest titers of type-specific antibody were ob-
tained in the tests for M-type 55 antibody in 1965. Sev-
eral BI's were well over 100. In sera from later periods,
the indices rarely exceeded 25, while the incidence of
even traces of antibody against the respectively prevalent
streptococcal M types also decreased (Fig. 9). Several
factors may account for these generally modest antibody
responses. Nearly half the patients with untreated strep-
tococcal pharyngeal infections fail to develop demon-
strable type-specific antibody (26) while adequate treat-
ment with penicillin may further decrease this immune
response (26). Thus, after the streptococcal etiology of

Potter, Ortiz, Sharrett, Burt, Bray, Finklea, Poon-King, and Earle



the 1965 epidemic in Trinidad was recognized, earlier
treatment may have reduced the type-specific immune
response of patients with acute nephritis. In addition,
some streptococcal strains appear to be less antigenic in
rabbits, in relation to M-type-specific antibody, than
other strains. They also may be less antigenic in man.
M-type 49 and “M-type 2” strains are in this category,
but not the M-type 55, 57, or 60 strains. Finally, anti-
streptolysin O titers have been found to be lower in pa-
tients with streptococcal skin infections than in patients
with pharyngeal infections, whether or not accompanied
by nephritis (36-38), even when strains of the same M
type were involved (37). These studies suggest an in-
fluence on the antistreptolysin 0 response by factors
related to the site of infection. These or other factors
related to the skin site of infections also may affect the
type-specific antibody response. However, the higher
titers of M-type 55 antibody found in patients with
nephritis associated with skin infections at the beginning
of our studies in Trinidad (2) indicate that the site of
infection is not the sole factor contributing to the lower
antibody titers subsequently observed in the same
population (5).

The appearance of five different M-types (types 55,
49, 57, 60, and “2”) associated with nephritis in Trini-
dad during a relatively short period is in contrast to the
continued prevalence of M-type 12 among nephritogenic
streptococcal strains in areas where acute nephritis gen-
erally is associated with respiratory infections. It also
differs from the situation at Red Lake where, despite
seasonal outbreaks of streptococcal skin infections, only
sporadic cases of nephritis associated with M-type 12
respiratory infections were observed during several
years between two M-type 49 epidemics. Thus, the skin
infections in Trinidad appear to provide a peculiarly
suitable environment for the development of nephrito-
genic strains, either through mutation of old types or
through introduction of new ones to the island. While
each new type appears to have been nephritogenic (with
the possible exception of M-type 52), this observation
may result from concentration of our efforts to identify
new types on the strains from patients with acute glo-
merulonephritis. The majority of strains from school
children also are not M typable and some of these may
represent new M types which are not nephritogenic.
Nonetheless, the number of nephritogenic strains remains
unusual.

Several of the strains isolated in Trinidad were of
previously unknown M types, so that they may have
developed there. However, all of these new M types
have been found in strains from skin lesions in other
parts of the world. M-type 55 has been isolated from pa-
tients with nephritis in Israel (39), patients with ne-
phritis in Egypt, Singapore, and South Africa (M. T.
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Fi1Gure 9 Frequency of type-specific antibody to M types
of streptococci prevalent during respective time periods in
South Trinidad. The per cent of patients’ sera tested ‘which
showed evidence of type specific antibody is indicated on
the abscissa while related time periods are indicated on the
ordinate. A represents tests for M-type 12 antibody; W
represents tests for M-type 55 antibody; @ represents tests
for M-type 49 antibody; O represents tests for M-type 57
antibody.

Parker and W. R. Maxted, personal communication),
two patients without nephritis in Chicago (M. D.
Moody, personal communication), and a child with
acute nephritis in Venezuela (our laboratory). M-type
52 has been found in skin infections without nephritis
at Red Lake, Minn. (27) and with nephritis in Memphis,
Tenn. (40), while M-type 60 has been a major nephrito-
genic type in Alabama (41). Finally, M-type 57 re-
cently has been associated with skin infections and ne-
phritis at Red Lake (42). None of these types, nor
M-types 49, “2,” or 12, have recurred in Trinidad as
yet. It was 13 years, however, before M-type 49 re-
turned to Red Lake after its initial identification in 1953
(30). It remains to be seen, therefore, whether new
strains will continue to emerge in Trinidad or whether
those presently described will prevail again.
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