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ENDAMOEBA HISTOLYTICA AND OTHER INTESTINAL PARASITES!
INCIDENCE IN VARIOUSLY EXPOSED GROTIPFS OF THE NAVY
By Lisutenant J. J. Sapero, Maogienl Corps, United States Navy, and G. M. Johoson, Se B, Protozeclogist 2

An investigation has been conducted to determine the incidence of
FEndumoeba hestolytica in Navy men stationed in the American tropics
and the Orient where amebie dysentery is endemie, and to estimate the
danger of carriers in the dissemination of amebiasis in the Navy, and
in the general population of the United States.  In addition, the find-
inge regarding intestinal parasites other than £ histelyiica have been
of considerable interest and are included in the present report.

INTRODTOTION

There are many indicalions that the amebiasis problem iz of particu-
lar naval interest.  Some 10,000 men of the service are stationed in
parts of the world where amebic dysentery is highly endemic, The
chances for nequiring amebic infections incident to such duty appear
to be considerable.  In the American tropics where many of the men
remain on duty for a 2- or 3-vear period, naval activifies bring men
into contact with o region termed by James *as “* % % one of the
world's hotbeds of Aislolytiea infection * * ** In the Orient
where z1ill larger numbers are stationed, amebie dysentery 1s even more
prevalent.

In these parts of the world the combination of large numbers of
carriers and the prevalence of insanitation greatly enhances the
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danger of acquiring infections,  Ashore, the men often ohtain food
and drinle prepared under unclean conditions by infected foodhan-
dlers.  Aboard ship, fresh provisions srown and handled by natives
are served to the crews when food from more reliable sources is not
obtainable.  Furthermoers, 6 is possible that the presence of carriers
aboard ship, paricolsrly thoze who haodle [ood, constitutes on
important additional souree of infection.

From the civilinn standpoint the main interest concerns the return
to the United States of carrters of amebie infection, lor these are poten-
tial sources for the dissemination of amebiasziz among the general
population.  Johnstone and his coworkers * recently have stressed the
epddemiological mportance of such carrmers, and Clorls ® warns that
too litlle atlention has been given to the possibility of disease intro-
duction by returning soldiers and sailors who have been on duty in
the trapics.  One of the purposzes of the present investigafion, there-
fore, has heen Lo evaluate this aspect of the amebiasis problem.

METHODLS

The largest number of the exsminelions wers done in Panama,
where it was possible to surver variously exposed groups of Navy men,
Three ships {rom the special service squadron were included in the
study, in order Lo secure data on intestinal parasitic infections incldent
to tropical service. MMen returning from the Orient were surveved
while en route through the Panama Canal.  The rate of dissemination
ahoard nowval vessels was determined by an examination of men
attached fo submarines,

A control group was examined to obtain the infection incidence in
muen without foreign serviee,  This worl was done on recruits at the
naval training station in Norlolk, Va., and included men from all
paris of the United States.

The technique of fecal examination for all groups wassimilar, Three
speclmens were obtalned from ench man. A cathartic of 2 drams of
fluid extract of caseara sagrada was administered prior to the collection
of the first specimen.  Most of the specimens were received within 2 or
3 hours after passnere; 2 fow were 22 much as 8 honrs old,

Andrews "aslates that eonservatively estimated, a single purged stoal
reveals at least 73 percent of the protozosn species which might
ultimately be discovered.  The use of catharties in the naval survey
uzually resulted in one or more of the specimens being of soft or mushy
consistency, and therefore, it iz believed that a large majority of the
infections were detected,
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The examinations of stools after cosearn had the dissdvantage of
presenting the lrophogoile o diagnose rather than the eystio form,
Thus, for accuracy every diagnosiz in the {resh saline preparation was
checlked by stoined smears,  TFor these, the rapid iron-hematoxylin
method devised by Johnson ™ was employed.

The thinness of the saline smears decreased the chances of defecting
the helminthic infections, and as neither flotation nor centrifuging
technies were employed, many of the helminths were doubtlessly
missed.

RESULTS

Clondrol group.—1It iz evident from the data presented in table 1
that & high perecentage of men entering the Navy harbor the dysentery
organism, this being particularly true for recruits coming from the
southeastern United States. The 14.7 percent ineldence of £ fiista-
lytica in men from the South is nearly twice that of the other group
which included representatives from all other States, Az a resuli of
Lhese expminulions, 16 iz apperent that not only o considerable per-
eentage of infections found in any subsequently examined group will
have been acquired prior to naval service, but that the number of
auch infections will depend on the proportions of men from the
zouth and from other parts of the couniry. Thus, in making later
comparizons and using the Norfollr group as a control, allowance has
been made for these previously acquired infections.
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There was o marked contrast in the other parasitic findings in the
two groups.  Of the southern recruite, 63,6 percent of the men har-
bored some protozean, and 23 of these had muoliiple infections with
three or more protozoal specics,  Often enormousz numbers of each
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protozoan would be encounterad.  In the “other States™ group, less
than one-half of the men were infected, and the intensities were cor-
respondingly less.

All the helminthic infections were found in the southern recruits.
N. americanys was the important species with an Incidence of 14.0
percent.

Tropical eepesure—In table 2 the results of examinations are-
recorded for ships of the special service squadron.  Tach of the three
vossels had been stalioned in tropical waters for periods varyving from
% to 16 monthe.  Two of the ships, destrovers, had made extended
eruizes throughout Central Ameriea, the men visiting both seaport
and interior cities. At the squadron base in Punama, the important
contacts were made ashore, usually in Panama City where the men
frequently obtained food and drink in native eating establishments.
Whether in Panama or in other Central American eountries, the
sanitary conditions encountered by the men were often unsafis-
factory.

The total incidence of B. histolytica for the three ships was 0.5
percent.  Although there had been considerable difference in the
exposures of the crow of each individual ship, the infection rates for
the three ships were practically the same.  This sugmrests that no new
infections had been acquired during this tropical duty. Furthermore,
the rate for these men upon entry into the service may he estimated
at 11 percent, an incidence representing the mid-point of the Norfolk
extremes, as approximately one-hall of the crews were enlisted in
Southern States. Similarly, there was no evidence of dissemination
within the crew of any ship, despite the presence of numerous earriers,
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The helminthic infections were not numerous.  Hookworms were
encountered in 2.5 percent of the men.  All of these cases appear to
have resulted from previcus residence in endemic hoolworin centers
of the United States.

Siubmaring group, Although no evidenee o disseminotion was
fonmed on the lneger naval vessels, the crews of six submarines woers
surveyed as it seemed likely that duty on this type of ship would
predispose to transmission. The internal arrangement of the S-boats
iz sueh thot strict sanitary supervision of the messzes and foodhandlers
1= more diflicult than oo lorger vessels.  The men live together in
close associaton, often over a period of years. For this group the
avernge time of submarine duty was 46 months,

There was, however, no evidence of dissemination (table 33, 0.5
percent of the men harbored £, histolytica.  1In estimating from the
control study the number of infeetions in this group acquired previous
bo subrnarine duty, an almost identical pereent of 9.0 was ohtained.

The helminth ndices were low.  Hooloworm, which was quile previ-
lent in the other groups, was found in but 0.8 pereent.

Asiatie growp —In men relurning from duty o the Orient, 26.1
pereent of the men were lound to be infected with the amebie dysen-
tery protoxoan az shown m table 3, 10.9 pereent of the men harbored
helminths.

In both mstances, it is evident that new infections had been acquired,
the ndices bemg so lugh that comparisons with the control group are
not required.
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The average length of service in the Asziatics for these men had been
31 months, They had been slatloned In Peiping, Shanghai, in the
FPhilippine Islands, and aboard ships of the Asiatic fleet.
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General incidence of infection for all groups—Including all oroups,
the resulis of which are summarized in table 3, 2 total of 1,021 Navy
men were examined.  Almost one-hall of these harbored one or more
protozoal species,  The rate for helminthe was 5.6 pereent, ol which
N, americanus wos by [ar the most prevalent.  JO hdstelyticn was found
in 11.6 percent. This amebiasis rate iz a lairly representative fizure
for the general prevalence of this infeetion in the Navy, The various
groups represent & falr sampling of the service population. The high
percentage of miections encounterad in the Asintic groups 1z meluded,
for this unit comprised about ene-tenth of the total number exarmined,
which iz & like proportion of the total naval forees actually stationed in

the Orient,
DISCTSEION

FPrevalenee of amebiasiz in the Novy compored to eivilian populntion,—
Although one would expeet amebiasiz to be more prevalent in a mi-
grating population such as the Navy, remarkably encugh, the naval
incidence of 11.6 percent amebic inlections is no ereater than that
reported for the eivilian population of the United States. Cralg® in
summarizing the reports on some 30,000 examinations conducted in
various parts of the country by different workers, obtained an average
incidence of 11.6 percent. For an age group similar to that of the
Navy, Reed and Johnstone ® veport 9.2 pereent infection in 1,000
prisoners in & California institution. Wenrich and his associates,'
doing single examinations upon college students, found 4.1 percent
amebiasis, but coneluded that the true incidence was probably closer
to 10 percent.

Source of amebic infections encountersd in fhe service—From the
epldemiologieal data oblained in the naval survey, itis apparent that a
large majority of the carriers have become infected prior to enlistment
in the Navy and meident to residence in the United Sates, This was
well shown by the high prevalence of amebiasis found in recruits from
all parts of the country. On the other hand, duty in the American
tropics did not result in any appreciable number of men becoming
infected, this in spite of the common belief that residence or travel in
such endemic recions is dangerons. TFurthermore, thoush without
doubt there were many infected earriers serving [ood to the sailors
both ashore and aboard ship, transmission by foodhandlers was not
evident. One wonders if the greatly stressed Importance of this means
of dissemination, as noted by Craizg,” Reed,”™ and many other author-
ities has nol received undue emphasis,
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The fnct that the rate of histolvtics infection n men from the Asi-
atics was trebled leaves no question of the hazard of acquiring amebi-
asis i that part of the world., 1t iz evident that the men experience
vory different conditions of exposure in the Ouoent, Tt s quite prob-
able that the widespread use of night soil in the growth of garden
foodstuffs may be of mportance, though the general lack of proper
gewage dizposal In some parts suggests ihe possibility of many other
means of fecal contamination of food or drink.

One may conclude, with the exeeption of the difficult problem en-
countered in the Orient, lthat sanilory regulations in the Navy at
present are on the whaole effective safeguards in the control of the
transmizsion of amebie infections,  However, the fact that there are
estimated to be some 15,000 carriers I the Navy clearly points 1o
the necessity for rigorous sanitary maintenance. Unfortunately, it
iz not feasible to detect and treat this large number of cases by any
praciical methods available at the present Limae.

Thiz econeluzlen also holds true for the detectlon of carviers upon
discharge to civilian life,  Buot, aside from thiz, when one considors
the millions of carmiers already existent in Lhe eivilian population of
the United States, the number of earviers among discharced zailors
are by comparizon an unimportant souree of the spread of the amaebie
infeetions.

Morbidity from amebiasiz in the Navy. The fact that amebic
dysentery is on the increase in the Nuvy indicates that all aspeets of
the problem are deserving of corelul consideration,  Stoert 5 1n 1928
pointed out that the disease rate for the Navy had increased from
2700,000 in 1917 to 34100,000 in 1926, or an averace rate for the 10
vears ol 25/100,000,  Statiztics for 19369 L0 vears later, indicate a
further rize in the occurrence of dysentery, the S-vear median rate
amounting to 33/100,000. However, it secinz quite possible that
thiz may be due Lo the recognilion of larger numbers of cazes az
result of modern advanees in the knowledge of dysentery.

It iz interesting to note, however, that on the basis of this S-year
rate for dysentery and 11.6 percent ineulence of carviers, only 4.6
cases of elinical dysentery veeur in the Navy for every 1,000 carriers
of Fo Rastolylice.  This remarkable ratio s cne of the major unex-
plained problems in amebissis,  No one has been able to demonstrate
the mechanism which precipitates the dysenteric syndrome.

VWhile these relationships bebween carriers and those 11l from this
protozoan are highly significant, they do net include morbidity
which many observers are emphasizing as being due Lo the presence
of the organism and yet not commonly recognized. It is becoming

Vg rt, M.oAL Geoeml censidenstions an aongehiv dysealery and Madamoebic carviors. T &, WNav.
Mo, Bul, 2R 413-505, April 1928,
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more evident that illness srading from mild, immmportant symplom-
atology to advanced and severe disease may result from this parasite
and be unaccompanied by dysentery.  Indeed, Craig ' states that no
les than 65 percent of all carriers have definite symptoms referable
to I7. kistolytica, and has emphasized the frequeney with which such
cases are overlooked when zeavch iz not made for the eausative nmeba.
One need only to study the diagnostie difficulties experienced during
the Chicago outbreak of dysentery in 1933 ' to be convinced of the
protean nature of the clinieal manilestations of this parasite, and the
ease with which the proper diagnosis may be missed.

Intestinal parasiles ofher than 12 hstolytica.—0Of the helminths, 1t
appears that A fumbricoides and other intestinal worms are acquired
incident to duty in the Orient. The findings concerning protozoa
other than . histolytica coineide, in general, with those of other
workers, They may, however, serve 2z a guide for the frequency
with which intestinal parasites should be encountered in naval
lahoratories doing this type of worl.

The incidenes of PHentamoeba fragilis reported in this study is per-
haps worthy of particular note.  Until recently this protozoan was
considered relatively rare; vet in the Norfoll southern group it was
encountered in 17.1 pereent of the men, and in reeruits from other
parts of the country in 10.4 percent, The average incidence in all
sroups was 6.5 percend.  This high prevalence is of interest in that
7. fragilis has been suggested by Tlakansson ¥ and others, as a
possible human pathogen,

SUMMARY

1. The examination of 1,021 men of the Navy revealed 11.6 percent
infections with Endamoebe Aistelytica.  The major proportion of these
infoctions were incident to restdence in the United States, prior to
naval service, as indieated by 14.7 percent infections in reeruits from
the southenstern part of the country, and 7.8 percent in those [rom
other partz of the United States,

2. For men on duty in the American tropics, a highly endemic
region for dysentery, the rate was 0.5 percent.  On the other hand,
for men returning from the Asiaties 26.1 percent infections were found.

3. There was no evidence of transmission of the dysentery organism
aboard naval veszels. In submarines selected as a type of ship in
which dissemination was most likely to oeeur, the rate was but 9.6 per-
©ent,

1t Cegip, 0, T Ameblasia and amebic dysesters. Charles €1, Thooas, Baltimere, M. Paze 1235
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4. The numbers of infected men returning to civilian life upon
discharge from the naval service cannot be considered an unportant
source of infection to the clvilian population of the United States.

. The increase in elinical amebie dysentery in the Navy during the
last 20 vewrs indicates the necessily of maintaining rigorous =anilary
control.  For every 1,000 carriers of the dysentery organizsm in the
Navy, there are but 4.6 coses of dysentery, bub 14 is stressed that the
getual morbidity from P fdsfolydien s probably much greater than
these zlatizlies wonld Indieate.

. Flookworm occorred In 14 pereent of sonthern receoits a6
incidence remmatned Taiely high in other groaps. All of these infestions
appear 1o have been acquired prior to naval serviee. Ascaris and
other helminths were aequired during zerviee n the Orent. The
inetdence of 17,1 percent of DHenfamaoeba fraqilis found in one group,
is the highest which has been reported in the United States,
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