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Malariologists are inclined to some range of
opinion as to when the pesk of immunity is gained
by people who spend their lives in regions where
malacia has hish endemicity. Perbaps this is
partly due to the fact that it is always more con-
venient and time saving to survey the children who
are more apt to he present at home or in the
schools.  For many years T have perscoally been
interested in the laber fndex of malaria and T think
enough evidence has been assembled in some
regions where I have had service to present it for
analysis. It might be well to refer 1o a few of the
records from well recognized authors from 1922 to
1042 before presenting this cxperlence.

(1} Byam and Archibald (1922). Immunity to
malaria, when it is present, is almost always a
partial immunity acoquired by frequent infeciion
and reinfection repeated continueusly over a nuin-
ber of years. Children who survive to the age of
three or four yesrs will be found to have acquired
a consideralle degree of folerance but parasites will
continue te be found in their blood.

(2) Manson-Bafr (1029). Tt has been shown
that the natives of malarious districts acguire their
immunity from repeated and persistent infection in
childhood, In such places the blood of practically
every child up 1o 3 or 4 vears of age confaing
mwalaria parasites. The proportion of infected
children gracually becomes smaller with each
additional vear until adolescence is approached,
when the blood beeomes practically parasite-free
and immunity is establizhed,

{3) Bovd, Mark P, (1930).  Absolute immunity
in malariz appears to be rare.  There is abundant
evidence to indicate that a relative immunity may
be acquired. The resistance shown by natives or
ald residents of a highly endemic arca was first
shown by Eoch to be the result of infection, and
associated with it. The scute infestation which

13 ead at the Thirty-ninth Annual hecting of the
American Seciety of Tropical Medicine, Cincinnati,
Ohin, November 16-18, 19435,

lasts through childhood to adolescence might be
called the stage of fmwene infesiation,

{4} Hackett, L. W. ([937), Quotes Barber as
having found 100 per cent of the children infected
after their first sear of life in Lagos and that young
adults in theie twentics complained from time to
time of illness while those over 30 years shawed
little evidence of malaria,

{51 Djapardze made a study of immunity in
malaria bazed on mass obzervation conducted in
the course of two vears (1927-8) in the Black Sea
Caast of Caucasus where the three main species of
parasites occur,  In oone districe (Gal) no anti-
malarizl measures were in effect and the disease
was hyperendemic.  Its course could be observed
in the true form.  This district was compared with
the Cudaut district where malaria was char-
acterized by epidemic autbreaks with & low general
incidence.  He found that the population of the
hyperendemic  region, having heen repeatediy
exposed to seasonal infections in the course of
4 to 3 months from year to vear, had developed a
relative dmmunity which was  strictly  strain-
especific. The parasite rate reached its maximuam
at the age of 3, after which it gradually decreased
until by the age of 40 it was halved. When both
benizn and malignant tertian malaria were present,
the population acquired a more stable immunity
apainst the former.  The immunc state of the adult
population I the hyperendemic region was re-
flected (1) i the absence of severe clinicsl forms
of malaria and (2) in the presence of nfected
persans showing no symptoms at all.

T 1922 T was advised to nse the following age
groups in malaria surveys of labor camps and rural
communities: O-4 wvears, home or domestic life;
514 years, school period; 15-49 wears, active
business period of life; 50 wears and over, inactive
lif:,

It was believed that serious malaria control
would only be necessary in the first two groups
ginee acouired immunity would protect the others.
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This made it appear that those of laber age would
be easy to control in Jabor camps on the basis of
making malaria o dispensary disease.

We all know that at about the sge of puberty,
if the child haz lived in an endemic arca, a re-
spectable degree of toleranee has been gained but
this is not very stable. As soon as thess WOUng

TABLE T
The consalidated anwnnal records for dew years of persons
? with maleris by age grow s
Chegres River villages, Permanent and Migratory
inhahitants (G

LRUG CONTROL

ALY GROTTEES

Mumber Number : | Per conl

axmrined pasilive pivaitive
(-3 1300 ‘ 3az ST |
5=10 783 A30 44,0
100=20 1330 a67 42 .6
20-40 1606 ‘ 452 2r:
40-60 TEE 2006 261
Ohver G 262 | 61 23.06
g6 1T PO B 51 | 1,085 | 32.4

TABLE 11
Kio Pescads contral fowns, Chagres river-labe shore

VOLUNTARY UsSE OF
DRIGINAL SURVEY QUIHENE, 12 coMvLAaTivE
MONTHLY SURVEYS
AlEE GROLPS - - - =i
Numbee|Pasitive] Fer  |Number Foaitive|  1Per
=8 for cent i for cent
arninerd |.-||.;\||:|.rirl. Ipositivelamined (malacia [Pogiijve
0-5 34 21 6l.7 | 50 2% | 56,0
5-10 30 o | 8.6 | 62 34 | 5.8
1020 22 16 | F7.2 | 59 arl | 45.7
2040 20 4 | 56,2 40 15 3.6
40-50 | 15 6 (402 2 ¢ |13.8
Orver 60 2 i | 0.2 J 1 | 3353
Totals...| 128 | &4 | 65.2 | 252 109 | 43.2

prople enter an active life the fatipue, strain and
exposure upset their relatively low degree  of
immunity, The actugl peak of relative im-
munity wonld appear to be more accurately
megsured by what happens to the adolescent after
entrance inty active business life. [ will attempt
to demonstrate this by our experience over many
vears with the Chagres River villages and with a
negro labor foree from Haiti. These people are
strongly negroid in race and have spent their lives

HEREERT C. CLARK

in uncontrolled endemic areas.  The former Eroup
has been under antimalarial drug control following
frequent blood film surveys for the last several
vears. These groups by race and life-long expo-
sure represent people of hish telerance,

Table T shows in the annual cumulative records
that there is a significant incidence of malzria in
all age groups, even those above 60 years of age.
The peak, however, i3 shown in the groups of 5 to
M) wears.

There is no evidence in Table 1T of a stsble de-
gree of immunity until somewhere between the
20 and 30 vears period.  Svme people never gain a
suficient degree  to become  parasitesiree  or
symptom-free,

TABLE III
Men and chitdren én Haiti, 1027 (9
FER
SUMDER | wommrm _
ENAMINED | POSCEIVE | :'clucslﬁ_fln:

11,000 | 2585 | 23.3
410

Children (2-12 yrs.)... .. 1,102 4nk

TABLE IV
feprees of infestation

I
ADULTE | CHILIFREN

Heavy infestations. ..., ,, 252 11.9
Medium infestations. ... ..._.| 4.0 | 44.4
| 08 | 437

Light infestations, ., ... ...,

Tn 1927 T had an epportunity to make a medical
selection of laberers (7) in Haiti for use in the sugar
plantations of northeastern Cubz. We  were
supplied with good technicsl assistance to do,
among other things, & thick blood film survey for
malaria. These negroes are as pure descendants
of the African negro as can be found in the Carib-
bean region and therefore could be expected 1o
possess a significant degree of immuenity,  These
men came from all of the civil districts of Haiti,
They worked 6 months in the sugar cane harvest
of Cuba and then returned to Haitl,  No women or
children were in the labor camps. EHowever, in
order to compare the children’s incidence of
malaria with the young male labor foree a Tepre-
sentative number of children from sl the eivil
districts were cxamined. Tables IIT and IV shaw
the results of these blood film results.
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Chee year prior to these surveys T was in Cuba it
the end of crop which means that the Haitlan laber
force had been actively cmploved for 6 months in
the field and living in camps, No antimelarial
measures were then in force other than hospital
and dispensary attention. A similar blecd film
survey made near the end of erop revealed a
perasite index of 66 per cent. A second survey
wgz conducted on men found Inocamp during
working hours and a similar number of men busy
culting cane.  The fist group gave a rate of 58
per cent and the second 12 per cent. This highly
tolerant negro laber force il show a suflicient
reaction to malaria, after a lifclong cxposure Lo it,
to decrease theire labor efficiency. The hospitals
received many af them and there were some deaths,
Howrever, they nesd Bt little help in addition to
their relative degree of immunity Lo remain on
duty. For & years these men never exceeded
0.9 1o 0.93 tons of cut cane per day, per man, per
crop. Labor sclection and a field program of
malaria control during the next three vears hrought
their efficiency up to 1.5 tons, A Jabor force that
has grown up in a rural endemic region without
medical or sanilary care 12 in no position to realize
what good health means. The so called “eamp
loafers” in the sugar cane fiekds no longer existed in
asignificant number after malaria control was well
cstablished.

A few vesrs aiter we started antimalarial drug
control in the selected Chagres villages, the
inhabitants were nearly alwavs able to tell us
whether we would find parasites in their bloed
filins,

The peak of relative immunity, 12 to 15 years,
that iz usually recorded is probably correct for
inactive people who have spent their bves inoan
endemic tegion but feem the viewpoint of an
efficient laber force the period from 13 to 30 vears
requires almost as much atiention as the period
under 15 yearz,  There iz no such thing as absolute
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ity to malaria for the general run of people
regardless of race and a long e in malarious
regions,  Fatiguc, cxposure, underfed people,
intreduction of new strains, ete. can break any
degree of tolerance and the level of labor efliciency
will (|r(|p Lo an ini])urhmt degree,

Mon-immunes who enter and remain in such
endemic regions will, in moest instances, require a
very leng petiod of time to acquire a respectable
cdegree of immunily. This will become better
recognized by us when our young men return
after the war
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