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Sensitivity to Histoplasmin among Negro and
White Residents of Different Communities in the USA*

PHYLLIS Q. EDWARDS, M.D.' & CARROLL E. PALMER, M.D.2

The frequency of infection with the fungus Histoplasma, as judged by the results of
skin tests with histoplasmin, varies widely from county to county across the USA and
even over very short distances within some counties. Differences between various segments
of the population, such as between Negroes and whites, living in one particular community
are therefore difficult to interpret, as they might represent the effect of differences in eco-
logical rather than in demographic factors within the community. Since the pertinent
ecological differences could, however, be expected to balance out if a large number of
communities were sampled, results of histoplasmin skin tests among Negro and white
Navy recruits from 37 different communities are compared in the present report. The
prevalence of reactors to histoplasmin ranges from zero to over 90 % in residents of the
different geographical areas, indicating wide variations in the ecological conditions affecting
the growth and dissemination of the fungus, yet comparisons of results in Negroes and
whites indicate that the factors influencing infection and sensitization of man appear to
bear equally on both racialgroups. Results with tuberculinPPD-Sand the BatteyPPD antigen
in the same groups of recruits are included to supplement the results with histoplasmin.

The frequency of skin sensitivity to histoplasmin
is so influenced by place of residence that it is difficult
to determine the possible influence of other factors,
even of such elemental characteristics as sex and race.
As a rule one cannot make sure that observed
differences between males and females, for example,
or between different racial groups, are not simply
reflecting subtle variations in place of residence, in
the broad sense that place of residence means a
wide variety of physical environments in which
people live, work and play. Since the fungus
Histoplasma evidently is a natural inhabitant of the
soil but not, apparently, of all soil, effective exposure
may occur in one particular place but not in another
only a short distance away (Furcolow, 1958;
Wilcox, Waisbren & Martin 1958; Aronson &
Edwards, 1959).
During the past few years, we have had an oppor-

tunity to make observations on the sensitivity to
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histoplasmin of Negro and white residents of the
same communities. Admittedly, different racial
groups generally live in different sections of a
community, and differences in the findings between
the Negro and white residents of one particular
locality could therefore represent ecological rather
than racial differences. But if studies are made in
many communities so that the pertinent ecological
differences could be expected to balance out between
the Negroes and whites, persistent differences might
then be accounted for as racial in origin.
The present paper reports the results of histo-

plasmin skin tests in groups of young men-Navy
recruits-from 37 communities located in different
parts of the USA. Also included are summary
results of comparisons, among the same recruits,
of skin sensitivity to tuberculin and to a PPD antigen
prepared from the unclassified Battey type of
mycobacterium, Mycobacterium battei.

MATERIAL AND METHODS

Since January 1958 all recruits reporting to the
Navy's two training centres (Great Lakes, Ill.,
and San Diego, Calif.) have been included in a
co-operative skin-testing programme of the Navy
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Department and the Public Health Service. Each
man is given four skin tests: tuberculin PPD-S,
histoplasmin, Battey PPD (PPD-B), and a fourth
test with one of a number of different mycobacterial
and fungal antigens. The tests are given by intra-
cutaneous injection of 0.1 ml of the specified strength
of each antigen; reactions are read, generally after
two days, by specially trained Public Health Service
nurses, who measure and record the transverse
diameter of induration at each test site.

Histoplasmin batch H-42, diluted 1:100, has been
used throughout the programme, as has tuberculin
PPD-S, in a dose of 5 TU (0.0001 mg). The third
antigen, PPD-B, is also used in a dose of 0.0001
mg per 0.1 ml.
A residence history, as well as identification data

and other information, is written on individual
record cards by the recruits just before they get their
skin tests. Under " residence history ", the recruit
lists all the places he has lived in, for six months or
longer, since birth; it is therefore possible, later, to
subdivide the men into three broad categories:
lifetime residents in a single county; lifetime residents
in a single State; or residents in more than one State.
The group studied in the present report was drawn
from among those who could be classified as lifetime
residents of a single county, since they had lived
all their lives in that county.
The number of Navy recruits in the skin-test

programme, 1958-61, and the number included in the
present study are shown in the following tabulation:
Total number available for testing, 1958-61 . . 374 187
Total number tested and reactions read . . 357 405

Self-designated as Negro . . . . . . . . . 12 836
Excluded - incomplete records . . . . 322

- not 17-21 years old . . . 708
Residence - in more than one State or

abroad . . . . . . . . . 4 210
- in one State, but more than

one county . . ... . . 1 444
- lifetime in one county . . . 6 152

Present study group: lifetime one-county resi-
dents, 17-21 years old, from all counties (37)
represented by 25 or more Negroes:

Total number of Negroes . . . . . . . 3 052
Total number of whites . . . . . . . . 30 098

It can be seen from the tabulation that 374 187
recruits were available for the skin-testing pro-
gramme during the four-year period 1958-61,
and that, of these, 357 405 were tested and returned
for the reactions to be read. That number included
12 836 who checked the box marked "Negro "

on their record card. Among the Negro recruits,

322 were excluded because of incomplete record
cards and 708 because they were less than 17 or
more than 21 years of age. Of the 11 806 who were
17-21 years of age and whose records were complete,
6152-or roughly half-had lived all their lives in
only one county. It is from among those 6152 that
the Negro recruits in the present study were drawn-
altogether 3052 men who came from the 37 counties
represented by at least 25 Negro lifetimeresidents.
For comparison, 30098 white recruits, also 17-21
years of age and lifetime residents of those same
37 counties, were included in the study group. A
previous report (Edwards & Palmer, 1963) has dealt
with the State-to-State variations in histoplasmin
sensitivity and histoplasmal infection among a total
of 306 000 white recruits that includes the 30 000
examined in the present study.

Table 1 lists the 37 counties with 25 or more
Negro recruits and the number of lifetime residents
(white and Negro) from each, and summarizes the
results of the skin tests with histoplasmin, tuberculin,
and Battey PPD. Most of the counties include
a large metropolitan area, identified in parentheses
below the county name. Cook County (Chicago)
had the largest number of Negro recruits, 439,
followed by nearly 200 each from Wayne County
(Detroit) and Philadelphia County (Philadelphia).
Altogether, 10 counties each had more than 100
Negro recruits, 13 had between 50 and 100, and
14 had between 25 and 50. The number of Negro
recruits from each county was exceeded, often far
exceeded, by the number of white recruits in all but
one of the 37 counties: Negroes exceeded whites
by 50% in the District of Columbia (which is in-
cluded here as if it were a county).
A word might be added here about the implica-

tions of the way in which this material was collected.
Not only was the same product used, and the tests
given and read by the same persons, but over a
period of several years an almost continuous stream
of recruits has been flowing through the skin-test
area at both training centres without any segrega-
tion of the men as they come down the line. No
attention is paid to colour of skin, worldly wealth,
social or educational background, farm or city
residence, or what part of the USA or any other
country the recruits call home. So, whatever the
limitations of the data because of the relatively small
numbers of men from some regions, the skin testing
was done with the kind of uniformity and freedom
from bias that make the material nearly ideal for
studying the influence of numerous factors.
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TABLE 1

NUMBERS OF 17-21-YEAR-OLD NAVY RECRUITS FROM 37 COUNTIES AND SUMMARY
OF SKIN-TEST RESULTS, 1958-61

Place of lifetime residence Histoplasmin Tuberculin PPD-S PPD-B
(reactions 6 mm (reactions 8 mm (reactions 4 mm

County (Metro- Race Number or more) or more) or more)
Ct ntyn Me ro te ste

State politan area or
city)

Num- Per- Mean Num- Per- Mean Num- Per- Mean
principalcity) ~~~ber centage ber centage ber centage

Alabama Jefferson W 404 48 11.9 11.7 19 4.7 14.6 174 43.1 7.8
(Birmingham) N 33 6 18.2 12.2 5 15.2 14.2 18 54.5 10.7

Arkansas Pulaski W 200 97 48.5 11.9 13 6.5 14.9 99 49.5 8.1
(Little Rock) N 53 25 47.2 13.0 2 3.8 18.5 28 52.8 9.5

California Los Angeles W 3383 78 2.3 10.1 143 4.2 16.2 802 23.7 7.9
(Los Angeles) N 154 11 7.1 10.3 17 11.0 16.9 63 40.9 9.4

District of I
Columbia W 97 22 I 22.7 12.4 10 10.3 12.1 30 30.9 8.5
(Washington) N 144 27 18.8 12.8 23 16.0 17.4 63 43.8 9.3

Georgia Fulton W 299 8 2.7 11.8 9 3.0 14.9 144 48.2 7.8
(Atlanta) N 64 2 3.1 11.0 7 10.9 18.3 37 57.8 10.4

Illinois Cook W 3167 165 5.2 12.1 219 6.9 14.5 759 24.0 8.3
(Chicago) N 439 65 14.8 12.3 102 23.2 17.2 208 47.4 10.0

Indiana Lake W 468 53 11.3 13.2 23 4.9 14.7 107 22.9 8.2
(Gary) N 64 12 18.8 13.0 12 18.8 18.2 30 46.9 10.0

Marion W 518 295 56.9 12.9 20 3.9 14.6 102 19.7 7.3
(Indianapolis) N 53 27 50.9 12.5 I 2 3.8 20.5 15 28.3 8.5

Kansas Wyandotte W 217 82 37.8 12.9 15 6.9 13.9 78 35.9 7.7
(Kansas City) N 56 18 32.1 11.8 4 7.1 11.8 26 46.4 9.5

Kentucky Jefferson W 536 388 72.4 12.7 48 9.0 15.3 175 32.6 8.6
(Louisville) N 82 58 70.7 12.6 9 11.0 16.3 27 32.9 9.1

Louisiana E. Baton Rouge W 148 30 20.3 11.1 9 6.1 12.3 86 58.1 8.7
(Baton Rouge) N 31 3 9.7 10.3 5 16.1 13.0 21 67.7 10.0

Orleans W 482 14 2.9 10.7 65 13.5 12.6 295 61.2 8.5
(New Orleans) N 133 9 6.8 10.9 30 22.6 14.6 86 64.7 10.2

Maryland Baltimore W 1185 132 11. 1 12.5 146 12.3 13.4 520 43.9 8.9
(Baltimore) N 94 18 19.1 11.2 24 25.5 17.6 46 48.9 10.8

Michigan Wayne W 2 563 - 126 4.9 13.1 133 - 5.2 15.1 478 18.7 8.1
(Detroit) N 194 19 9.8 10.1 28 14.4 17.0 49 25.3 9.3

Missouri Jackson W 560 247 44.1 13.3 26 4.6 15.3 176 31.4 7.9
(Kansas City) N 48 21 43.8 12.9 6 12.5 14.0 28 58.3 8.4

St. Louis W 1 195 333 27.9 12.6 66 5.5 16.4 414 34.6 8.1
(St. Louis) N 82 19 23.2 12.7 12 14.6 15.8 42 51.2 9.5

New Jersey Atlantic W 131 1 0.8 20.0 9 6.9 13.2 39 29.8 8.6
(Atlantic City) N 30 0 - - 6 20.0 13.3 14 46.7 7.7

Essex W 659 4 0.6 7.8 39 5.9 14.7 196 29.7 7.8
(Newark) N 42 2 4.8 9.0 7 16.7 15.9 16 38.1 9.8
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TABLE 1 (continued)
NUMBERS OF 17-21-YEAR-OLD NAVY RECRUITS FROM 37 COUNTIES AND SUMMARY

OF SKIN-TEST RESULTS, 1958-61

Place of lifetime residence Histoplasmin Tuberculin PPD-S PPD-B
(reactions 6 mm (reactions 8 mm (reactions 4 mm

County (Metro- Race Number or more) or more) or more)
State poun aretr tested

State politan area or Num- Per- Num- Per- Num- Per- Meanprinc ipal city) ber centage Mean ber centage Mean ber centage

New York N.Y. City W 4 133 36 0.9 8.8 314 7.6 14.6 1 292 31.3 8.4
(5 boroughs) N 113 3 2.7 8.3 16 14.2 15.8 49 43.4 9.4

North Carolina Forsyth W 73 1 1.4 12.0 5 6.8 19.4 24 32.9 8.2
(Winston-Salem) N 28 0 - - 3 10.7 19.3 13 46.4 12.1

Ohio Cuyahoga W 1 530 66 4.3 12.8 77 5.0 14.5 348 22.7 8.1
(Cleveland) N 53 3 5.7 12.0 13 24.5 18.9 21 39.6 10.3

Franklin W 544 260 47.8 12.9 34 6.3 16.9 113 20.8 8.0
(Columbus) N 43 16 37.2 12.5 6 14.0 15.2 14 32.6 8.3

Hamilton W 754 423 56.1 12.7 50 6.6 14.5 174 23.1 7.9
(Cincinnati) N 139 73 52.5 13.5 13 9.4 16.8 51 36.7 9.1

Mahoning W 325 20 6.2 13.4 22 6.8 16.0 73 22.5 8.6
(Youngstown) N 38 6 15.8 13.2 6 15.8 23.0 13 34.2 10.8

Montgomery W 442 311 70.4 13.1 21 4.8 14.4 78 17.6 8.1
(Dayton) N 25 15 60.0 12.2 3 12.0 14.0 6 24.0 10.5

Oklahoma Oklahoma |W 219 35 16.0 11.0 9 4.1 13.9 95 43.4 7.9
(Oklahoma City) N 39 7 17.9 11 .3 8 20.5 13.0 21 53.8 9.4

Pennsylvania Allegheny W 1 921 37 1.9 12.4 152 7.9 14.7 561 29.2 8.1
(Pittsburgh) N 70 6 8.6 11.8 12 17.1 18.6 28 40.0 10.0

Delaware W 374 28 7.5 11.9 20 5.3 13.3 113 30.2 8.2
(Chester) N 29 0 - - 4 13.8 16.3 9 31.0 10.8

Philadelphia W 1 356 30 2.2 11.4 89 6.6 14.2 516 38.1 8.3
(Philadelphia) N 193 14 7.3 8.4 21 10.9 15.3 78 40.4 9.5

South Carolina Richland W 93 0 - - 3 3.2 11.3 47 50.5 9.1
(Columbia) N 34 0 - - 5 14.7 13.4 26 76.5 11.0

Tennessee Davidson W 277 253 91 3 13.4 18 6.5 16.1 108 39.0 8.1
(Nashville) N 29 23 79.3 13.7 4 13.8 15.0 15 51.7 10.3

Shelby W 192 169 88.0 12.9 6 3.1 14.0 75 39.1 8.1
(Memphis) N 126 116 92.1 13.3 20 15.9 15.3 73 57.9 9.5

Texas Dallas W 520 156 30.0 12.3 41 7.9 13.1 240 46.2 8.1
(Dallas) N 33 11 33.3 11.9 6 18.2 20.8 20 60.6 9.7

Harris W 696 222 31.9 12.4 47 6.8 14.7 393 56.5 8.6
(Houston) N 105 42 40.0 13.7 9 8.6 14.0 69 65.7 9.4

Jefferson W 178 134 75.3 12.9 11 6.2 14.6 103 57.9 9.2
(Beaumont) N 52 42 80.8 12.6 8 15.4 14.1 35 67.3 9.0

Virginia Henrico W 159 3 1.9 13.7 10 6.3 11.7 74 46.5 8.7
(Richmond) N 57 0 - - 7 12.3 17.0 26 45.6 10.2

Norfolk W 100 8 8.0 10.5 2 2.0 13.0 44 44.0 8.1
(Norfolk) N 50 1 2.0 7.0 11 22.0 14.5 30 60.0 11.1
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RESULTS

Histoplasmin tests

The prevalence of sensitivity to histoplasmin, as
judged by the percentage of recruits with reactions
of 6 mm or more, covered a wide range-from
92% among Negroes in Shelby County and 91%
among whites in Davidson County (both in Tennes-
see) to zero among both Negroes and whites in
Richland County, South Carolina. The percentages
(Table 1) are plotted in Fig. 1 as a correlation
diagram. The values for Negroes are shown on the
horizontal scale and those for whites on the vertical
scale. Each spot represents the results for recruits
from one county, the size of the spot indicating
the number of Negroes from the particular county.
The diagonal line shows where the spots would fall if
the percentages were identical for both groups in
each community.

In most of the communities the prevalence of
sensitivity to histoplasmin is similar in Negroes and
whites, although where the prevalence is very low
the Negroes tend to have slightly higher rates than
the whites. In counties with relatively small numbers
of Negro recruits, however, and also in those with

FIG. I

PERCENTAGES OF REACTIONS OF 6 mm OR MORE
TO HISTOPLASMIN AMONG NEGRO AND WHITE

RECRUITS FROM 37 COUNTIES
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low rates even though fairly large numbers were
tested, the rates cannot be regarded as very stable.
The mean sizes of reactions measuring 6 mm or

more are compared in Fig. 2 for the 21 counties
where the mean for Negroes could be based on at
least 10 reactions (of 6 mm or more). There is little
evidence of any association or of much difference
between Negroes and whites in degree of sensitivity
to histoplasmin, as measured by the mean reaction
size.
The percentages and mean sizes of the " positive"

reactions to histoplasmin among Negroes and whites
in the 37 counties, combined according to the
prevalence of Negro reactors, are shown in Table 2;
and, finally, the distributions of sizes of histoplasmin
reactions for Negroes and whites in the same com-
munities are presented in Fig. 3, in which similarities
and differences not apparent from the percentages
and mean sizes given in Table 2 can be observed.
The uppermost pair of curves in Fig. 3 is for the
10 counties where the frequency of reactors (6 mm
or more) among Negroes was 40% or higher; the
middle pair is for the 11 counties with a frequency
of 10-39%; and the lowest pair is for the remaining
16 counties, which had a frequency of less than

FIG. 2
MEAN SIZES OF REACTIONS OF 6 mm OR MORE
TO HISTOPLASMIN AMONG NEGRO AND WHITE

RECRUITS FROM 21 COUNTIES WHERE EACH MEAN
COULD BE BASED ON AT LEAST 10 REACTIONS
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TABLE 2
HISTOPLASMIN SENSITIVITY AMONG NEGRO AND WHITE RECRUITS FROM 37 COUNTIES

COMBINED ACCORDING TO PREVALENCE OF NEGRO REACTORS

1 Reactions of 6 mm or more
Number Number tested

of counties Percentage Mean size (mm)
combined

____Negro White Negro |White a Negro White a

16 b 1 275 17 404 5.7 3.3 10.0 11.6

11c 1 065 8341 19.3 15.1 12.3 12.5

10od 712 4 353 62.1 62.1 13.1 12.8

Total: 37 3052 30098 23.6 21.1 12.6 12.6

a Standardized values (see text below).
b Counties with less than 10 % Negro reactors.
c Counties with 10-39 % Negro reactors.
cl Counties with 40 % or more Negro reactors.

FIG. 3
FREQUENCY DISTRIBUTIONS OF SIZES OF REACTIONS

TO HISTOPLASMIN AMONG NEGRO AND WHITE
RECRUITS FROM 37 COUNTIES COMBINED ACCORDING

TO PREVALENCE OF NEGRO REACTORS
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Uppermost pair of curves: counties with 40% or more Negro
reactors.

Middle pair of curves: counties with 10-39 % Negro reactors.
Lowest pair of curves: counties with less than 10 % Negro

reactors.

10%. Because of the great variation in the relative
numbers of whites and Negroes in the different
counties, the observations for whites have been
standardized so that the proportion of whites from
each county in the composite curve for whites is the
same as the proportion of Negroes from that county
in the corresponding composite curve for Negroes.

All three pairs of curves have two conspicuous
features in common: a high frequency of reactions
of 0-1 mm and a second, considerably lower, peak
around 12-13 mm. The configuration of the curves
differs in the range from 2 to 8 mm. For the 10
counties with 40% or more Negro reactors, the
curves for both Negro and white recruits show the
same rapidly increasing frequencies from a low
point at 2-3 mm to a high at 12-13 mm. The middle
and lowest pairs of curves, on the other hand, differ
from the uppermost pair and also from one another.
For the Negro recruits, there is a small but evident
peak at 4-5 mm, in addition to the peaks at 0-1 mm
and 12-13 mm, in both the middle and the lowest
group of counties; for the whites, this third peak is
flattened out to form a plateau between 2 and 6 mm
in the middle group of counties and is entirely
absent in the lowest group.
On the basis of evidence presented elsewhere

(Edwards & Palmer, 1963; Edwards 1), most of the
reactions which make up the curves with a peak at
12-13 mm are interpreted as representing specific

1 See article on page 587 of this issue.
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FIG. 4

FREQUENCY DISTRIBUTIONS OF SIZES OF REACTIONS
TO HISTOPLASMIN AMONG NEGRO AND WHITE
SCHOOLCHILDREN IN THE PANAMA CANAL ZONE
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sensitivity caused by infection with Histoplasma.
Where the frequency of infection is high, these
specific reactions may be as small as 2-3 mm and as

large as 30 mm or more. In communities with low
frequencies of histoplasmal infection, as illustrated
here, the small reactions probably represent a

mixture of some specific and some non-specific
sensitivity, the proportion of each appearing to vary
with the local prevalence of histoplasmal infection.
For the purposes of comparison, we shall quote

here some supplementary data on histoplasmin
sensitivity in what should be highly comparable
groups of Negro and white schoolchildren that were

obtained from a study recently conducted in the
Panama Canal Zone by Dr Robert L. Taylor, who
has kindly provided us with the frequency distribu-
tions shown in Fig. 4. The details of his study have
been reported elsewhere (Taylor, 1962). Briefly, the
2667 schoolchildren live in the Atlantic Coast com-

munity where, except for one isolated group of
homes, the residential area covers only about one

square mile (2.5 kM2). Thus, no matter where the
people live in the community, they must be exposed
to very similar ecological factors. There is, however,

a dual school system: the " Latin American "
schools, which are attended by the children of
Panamanian citizens, most of whom are Negroes;
and the " US " schools, which are attended by the
children of United States citizens, most of whom are
white. All of the children were skin-tested with
histoplasmin batch H-42, 1':100 dilution-the same
product and the same dilution that was used in
the Navy recruit study and has been used in other
studies in many parts of the world. Dr Taylor read
all of the reactions after 48 hours.
The results are remarkably alike for the two

groups of children: about 35% of each group
had reactions of 6 mm or more, and the mean size of
those reactions was 12.5 mm for the Negro children
and 11.2 mm for the whites. The only notable
difference between the two distributions is the
considerably higher frequency of 2-3 mm reactions
in the Negro children and the slightly greater
stcatering of very large reactions.

Tuberculin PPD-S and Battey PPD tests

Supplementary data are also available from the
Navy recruit study on skin sensitivity to two other
antigens, tuberculin PPD-S and the Battey PPD
antigen (PPD-B). Since sensitivity to those two
antigens is largely attributable to mycobacterial
infection, and sensitivity to histoplasmin is attribu-
table to fungal infection, an opportunity is provided
of comparing the response of Negroes and whites
to two entirely different classes of infecting orga-
nisms. Not only are the mycobacteria bacteriologi-
cally distinct from the fungi, but at least some of
them also differ epidemiologically from the fungi.
Mycobacterium tuberculosis, for example, is trans-
mitted primarily from man to man or from animal to
man; other mycobacteria may also be so transmitted,
although the weight of current evidence, while slight,
suggests that many of these organisms, like the fungi,
normally grow in and are transmitted from the
natural environment to man, not from man to
man.
The results with PPD-S and PPD-B in the same

recruits as discussed above are summarized in
Fig. 5 and 6 and in Table 1. For tuberculin, the
criterion for a " reactor " was set at 8 mm or more
and for PPD-B it was set at 4 mm or more, for
reasons discussed later. The frequency of reactions
to PPD-S ranged from 3% to 13% among the whites,
and was almost twice as high-ranging from 4% to
25 %-among the Negroes. For PPD-B, the per-
centage of reactors ranged from 18 to about 60

ol ---
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FIG. 5

PERCENTAGES OF REACTIONS OF 8 mm OR MORE
TO TUBERCULIN PPD-S AMONG NEGRO AND WHITE

RECRUITS FROM 37 COUNTIES
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among the whites and was somewhat higher,
ranging from 24 to 75, among the Negroes.
The frequency of tuberculin reactors was almost

always higher among the Negro recruits than among
the whites; but there is little evidence of a relation
between the frequency among whites and that among
Negroes from the same county. Sensitivity to
PPD-B was also generally higher among Negroes
than among whites; but for this antigen a fairly
close association is evident in respect of the frequency
of reactors in the two races.

The analysis is carried a step further in Fig. 7,
which shows the results obtained when the percen-
tage of reactions of 8 mm or more to PPD-S was

subtracted from the percentage of reactions of
4mm or more to PPD-B. In a crude way, this would
eliminate most of the sensitivity caused by tuber-
culous infection and thereby eliminate most of the
cross-reactions to PPD-B attributable to tuberculous
infection. In effect, the remainder would largely
represent sensitivity to PPD-B caused by infection
with other (unclassified) mycobacteria which cross-

react with the Battey antigen. The relation between
these adjusted frequencies of reactions to PPD-B in

FIG. 6

PERCENTAGES OF REACTIONS OF 4 mm OR MORE
TO PPD-B AMONG NEGRO AND WHITE RECRUITS

FROM 37 COUNTIES
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FIG. 7

PERCENTAGES OF REACTIONS OF 4 mm OR MORE
TO PPD-B MINUS PERCENTAGES OF REACTIONS OF 8 mm

OR MORE TO PPD-S AMONG NEGRO AND WHITE
RECRUITS FROM 23 COUNTIES WITH 50 OR MORE

NEGROES IN THE STUDY POPULATION
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FIG. 8
MEAN SIZES OF REACTIONS OF 8 mm OR MORE

TO TUBERCULIN PPD-S AMONG NEGRO AND WHITE
RECRUITS FROM COUNTIES WHERE EACH MEAN COULD

BE BASED ON AT LEAST 10 REACTIONS
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reactions, most 'of which presumably represent
specific infection with the fungus Histoplasma. In
the 37 communities scattered throughout the USA
from which sufficient material was available for
comparing the response in Negroes and whites, the
frequency of reactors covered a range from zero
to over 90 %. Yet within each community, the
frequencies among Negroes and whites differed by
no more than a small percentage, and not always in
the same direction: sometimes the percentage was
higher in Negroes, sometimes in whites. Moreover,
the average size of reactions (of 6 mm or more),
though tending to be slightly higher in Negroes than
in whites, showed little correlation between the two
groups.
These findings, and those of others (Furcolow,

1963), suggest that despite what must be enormous
variations from place to place in the ecological
conditions affecting the growth and dissemination
of Histoplasma, the factors which influence infection
and sensitization of man apparently bear equally
on both Negroes and whites. Since the fungus is
generally believed to be transmitted to man from the
natural environment, rather than from his fellow
men, subtle differences in environment within a

Negroes and whites is remarkably close-the higher
frequency in Negroes than in whites seen in the
unadjusted rates (Fig. 6) largely disappears,
resulting in an association very much like that for
histoplasmin sensitivity shown earlier (Fig. 1).

Fig. 8 and 9 show the mean sizes of reactions to
PPD-S and PPD-B, respectively. Here, as in Fig. 5
and 6, the results are based on reactions of 8 mm or
more to PPD-S and of 4 mm or more to PPD-B;
and means are plotted only for counties in which at
least 10 Negro recruits had reactions of the specified
size to the particular antigen. The mean sizes of the
tuberculin reactions in the Negroes show almost no
relation to those in the whites, and in nearly every
case the average reaction is considerably larger in
the Negroes. The mean sizes of the reactions to
PPD-B are also larger (on average) in the Negroes
than in the whites, although there is some relation
between the mean sizes of the reactions in the two
races.

DISCUSSION

Skin sensitivity to histoplasmin appears to be
remarkably alike in Negro and white recruits, both
in the frequency and in the average size of the large

FIG. 9
MEAN SIZES OF REACTIONS OF 4 mm OR MORE TO PPD-B
AMONG NEGRO AND WHITE RECRUITS FROM COUNTIES
WHERE EACH MEAN COULD BE BASED ON AT LEAST

10 REACTIONS
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community might well affect the frequency and
degree of exposure to infection among different
segments of the resident population. Such dif-
ferences, as reflected by the frequency of reactors in
localized areas of a particular community, have
in fact been described (Furcolow, 1958; Wilcox,
Waisbren & Martin, 1958; Aronson & Edwards,
1959). But, as shown by the present findings,
the ecological differences which may affect exposure
to infection in different parts of a com-
munity, and hence in different racial groups living
in different parts of the community, tend to
balance out when more than a few communities are
sampled.
One possibly important difference between the

two races is in the frequency of small reactions to
histoplasmin, as brought out by comparing the
frequency distributions of the sizes of reactions.
There is a relatively higher frequency of reactions
measuring 2-8 mm among Negroes than among
whites that is most conspicuous in regions where the
prevalence of histoplasmal infection is low. Some,
perhaps most, of these small reactions are believed
not to represent infection with Histoplasma but rather
to spring from some non-specific, as yet unidentified,
source of low-grade sensitivity. The influence of
such sensitivity on estimates of the prevalence of
histoplasmal infection, based on the percentage of
" reactors " to histoplasmin, can be substantially
reduced by setting the criterion for a positive reac-
tion at 8 mm for example, rather than at 5 or 6 mm,
in low prevalence areas. The resulting effect on
estimates of the prevalence of histoplasmal infection,
as distinguished from the observed prevalence
of " reactors " to histoplasmin, has been discussed
in detail elsewhere (Edwards & Palmer, 1963;
Edwards 1).
A corresponding but evidently much more com-

plicated problem in interpreting reactions to tuber-
culin has been recognized for some years, and in
many different parts of the world (WHO Tuber-
culosis Research Office, 1955; Kuper, 1958; Palmer
et al., 1959; Nyboe, 1960; Abrahams & Silverstone,
1961; D'Arcy Hart, Miller & Sutherland, 1962;
Palmer & Edwards, 1962). The recent introduction
of other tuberculin-like antigens, such as PPD-B,
has added still another dimension to the picture.

1 See article on page 587 of this issue.

The interplay of factors affecting both the preva-
lence and the degree of sensitivity to PPD-S as
well as to PPD-B (Edwards et al., 1960, 1962;
Nissen-Meyer, 1960) appears to be so complex
that it would not be prudent, in this report,
to do more than call attention to some of these
factors.
One factor is tuberculous infection, which is

transmitted primarily from man to man, and is
known to produce cross sensitivity to PPD-B as
well as specific sensitivity to PPD-S. Another is the
frequency of infection with other mycobacteria,
perhaps many different varieties, and probably
different ones in different geographical areas,
which may result in more or less cross sensitivity
to PPD-S, or PPD-B, or both. Still another factor
is that some of these mycobacteria may be trans-
mitted like tubercle bacilli from person to person,
or from milk or food or infected animals to man,
while others may be more closely associated with
ecological factors not controlled or influenced by
man.

Tuberculous infection is recognized as being more
prevalent in the Negro than in the white population
of the USA. But we have doubts about the tradi-
tional belief that there is also a quantitative dif-
ference in the degree of sensitivity caused by tuber-
culous infection. These doubts are nurtured by the
present findings with both histoplasmin and PPD-B.
There is no indication of a difference in the degree
of sensitivity to histoplasmin in Negroes and whites.
Though the picture is less clear-cut with PPD-B,
the difference is very small after a relatively crude
adjustment to take out most of the presumed
tuberculous-infected persons. This being the case
with two quite unrelated kinds of infection and
sensitization, the same might well be true of the
sensitivity produced by tuberculous infection.
Because of the multiple and varying sources of
tuberculin sensitivity, the average size of " positive "
reactions is not necessarily a measure of the degree
of sensitivity produced by tuberculous infection.
Thus, until a way is found of distinguishing between
tuberculous-infected individuals and individuals
whose reactions to tuberculin are caused by other
(non-tuberculous) infections, the question of racial
differences in the degree of tuberculin sensitivity
among the tuberculous-infected may well have to
remain unanswered.
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RIESUME

La frequence des infections dues au champignon
Histoplasma, evaluee d'apres la reaction cutaneee 1'his-
toplasmine, varie d'un comt6 a l'autre, aux Etats-Unis,
et meme au sein d'un meme comt6. Histoplasma se trou-
vant normalement dans le sol, mais non dans tous les
sols semble-t-il, on comprend que la maladie existe dans
certains endroits, mais n'existe pas dans d'autres, pour-
tant proches. Ces variations selon la residence sont si
considerables qu'il n'est guere possible d'6valuer pour
eux-memes d'autres facteurs tels que l'age, le sexe, ou le
groupe racial.
Une enquete sur les reactions a l'histoplasmine de deux

groupes ethniques a e effectuee des 1958 par le Departe-
ment de la Marine et le Service de Sante publique des
Etats-Unis, sur des recrues de la marine - 3 000 Noirs

et 30 000 Blancs - ayant pass6 toute leur vie dans le
meme comte. Les reactions a l'histoplasmine sont a peu
pres aussi fr6quentes et de memes dimensions dans les
deux groupes ethniques appartenant 'a la meme collecti-
vite. Les facteurs relatifs 'a l'infection de l'homme et a sa
sensibilisation semblent egalement etre les memes.
D'autre part, a juger d'apres les resultats des tests

effectues dans les memes groupes avec la tuberculine
PPD-S et la PPD-B provenant d'un type non classe de
mycobact6rie (Myco. battei), la reponse quantitative des
deux groupes est la meme, bien que l'infection tubercu-
leuse soit plus fr6quente chez les Noirs. II semble que les
occasions d'infection mycobacterienne non tuberculeuse,
que met en evidence la reponse a la PPD-B, soient les
memes dans les deux groupes.
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