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Tur Gorgiz Memorian Laporarory axp PropLEMs Exgaqivg Iz
Arrextion.® By Herbert C. Clark, Director, Goreas Memorial
Laboratory, Panama, I, de I
In 1924 a site of ground loeated on the 2en eoast of Pansms

City was presented by President Porris of Panama to the Gorgas

Memeorial Institute of Tropical and Preventive Medicine, Incor-

porated.  This is an American eorporation having for its pur-

pose the work of education along sanitary and health lnes, and
especially the study of tropieal diseases and methods of preven-
tion. The Gorgas Memorial Laboratory is the tropieal subdivision

of the Gorgas Memorial Institute,  COnr organization possesses a

fine building and encugh ground on whieh to expand.

We oceupied our guarters in January, 1929, We have no
liospital under our supervision but the eourtesies of suel instiru-
tions in Panama and the Canal Fone arve extended to ns.  We
have been extremely fortunate in adding a Veterinary Station
where researeh work om large domestic and wild animals can be
studied under guarvantined conditions, Six temporary roral sta-
tions in various parts of Panama have been in use at intervals to
supply our needs in the study of the major problems as well as in
the studv of the wiled animal lils,

Our charter permits us to study anything included in the dis-
eagses of plants, animals or human beings. Malaria control and
equine trypanosomiasis are the two major fealures reeeiving at-
tention. We have a small permanent staff, a stall on tour of
duty from the Army, Navy and Public Health Serviees, and vis-
iting seientists from other institutions who ean find loeal material
for the problems they lhave under eonsideration.

Thus far we have had 20 visitors for perinds of one to three
months from eight Universities: Johns Hopkins, Chicago, Cali-
fornia, Tulane, Harvard, Yale, Rochester and Cornell. In addi-
tion to these sources of assistance we have at all times the im-
portant ccoperation available from the varions Serviess within

* Tditovially condenzed.
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the Panama Canal Zone and the Hepublie of Panama.  The Mu-
senm of Comparative Zoology at Harvard, the Buvean of Animal
Industry in Washington and the Medical Department of the
United Froil Company have been of great assislance. Small
smins from private sources have assisted in developing the library
and Veterinary Statlon.

Ohe organization has just closed ils fifth vear of work and
doring that time 47 publications have becn made or are in process
of publication by the stall and visiling seientists on subjeets in-
vesligated in the laboratory or its rural statioms. DMost of these
gindies Tall under the head of protozoology, helminthology, mam.
malogy and zoology,  1lost of the so-called fropieal diseases can
oceur in the temperate zones and as air, land and sea travel de-
velop, reducing the transportation periods to shorter and shorter
intervals, there will be a higher incidenee of these so-called trop-
1eal diseases in the temperate zones,  Only experience will tell us
whether vou have there important local vectors for these diseases.

Malarie: We consider malarvia the disease of greafest economic
tmportance to business operating in the lowlands and river val-
lews in our tropics. The Caribbean negro has a higher tolerance
to this disease than the mainland native yet his labor effleiency,
in exposed lowland agrienltural regions, will probably not exceed
G0 per cent if left under unsanitated conditions and without med.
ical care.  We Lknow what the Panama Canal Zone has done and
eontinues to do in the way of malaria control but few realize the
difference in performing sueh work in the Canal Zone as eom-
pared to the regions operated by private tropical fruit companies,
oil eompanies, ete. At the close of the construction period of the
Panama Canal it was possible to reduee the foree and to coneen-
trate it at ithe terminal cities and at the lock sites. A private
agrienltoral organization of such magnitude as the fropieal fruig
eompanies musl, however, meet the following eonditions: (1)
Their personnel must be widely spread out through vast planta-
tions in lowlands that eannot afford to be too thoronghly drained
if the frait is to thrive. This mesns favorable anopheline breed-
ing places. (2) The degree of discipling is limited. (3) A wide
radius of mosquite breeding control is too expensive in large plan-
tations, {4) Screened labor quarters wonld be too expensive
and wonld reguire rood police protection to insure proper usze and
]'I,"I,:;I,i]!f.[' Thal ELCEER.
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It was believed that with the elose of the construction period
in the history of the Panama Canal the eost of maintenance in
maosquito eontrol wonld gradually fall due to the permanent ob-
literation of water surfaces and to drainage. It now proves that
as a result of the presence of the artificial bodies of water known
a5 Gatun Lake and Miraflores Lake the need for mosquito control
will inerease rather than diminish so that the control of malaria
must be approached as something to be indefinitely continued.
Conditions ecan inerease the range of flight of anopheline mos-
gquitoes to a far greater distance than we would have admitted
some vears ago.  Consideration of the eost of mesquito eontrol
and of mosquito proofing of guarters render many of the usunal
antimalaria measures Impractical for the labor masses. It oc-
purred to us that something of importance might be aecomplished
by attacking malaria eonirol in labor camps as a dispensary dis-
ease rather than as a hospital disease or as a large sanitary prob-
lem, It seldom happens that the humaon sced bed of malaria is
attacked as a whole. Sick people zo in for treatment but the
vagt majority of laborers harboring malarial parvasites never get
sick enough to foree them in for treatment yet they are below
par as labor and furnish reservoirs of infeetion for the mosquite.
To study this problem over a period of years it was necessary lo
have a body of such people living in an exposed location. Per-
mission was granted us to use five nalive villages on the banks
of the Chagres River between the boundary of the Canal Zone
and the new Madden Dam now under constroetion.  These five
villages are withoul mosquito eontrol of any character and the
houses are mostly made of thatehed reol, cane walls and dirt
floors, They are in the midst of large anopheline breeding beds.
We nse as eontrols two other native villages on the Madden Tam
Highway and in addition the personnel employed at the Madden
Dam. These people at the Dam are supplied mosquite proofed
guarters, short radiug mosguito eontrel and eompulsory monthly
blood film surveys followed by compulsory treatment of those
showing malaria parasites, We are making monthly thick-blood-
film surveys of all the people mentioned and treating with the
new drugs atebrin and plasmochin, all found positive for ma-
laria al our examinations, ‘We have gradually redueed the para-
gite rates in these villages ! during the past four years to about
one quarter of the rate found on the original blood survey (60
per cent) ; but we are finding it difficult to make further redue-
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tion by this means alone. DMost of the people eanght in the
monthly surveys now consist of the same individuals month after
month,  They seldom show evidence of illness other than a low
hemoglobin index.  The croup of ehildren is receiving speeinl
attention but without muech success to date. We hope to find a
eompromise method of control that can be expected to be applied
with & prospeet of a return in lahor effieiency that will meet the
finaneial eutlay. The ultimate hope is to veduce as low as pos-
sible the chance for mosquite infection from carriers and then
perhaps add a short radins of moesquito control abont eamps.
Also included in our malarial problems arve studies in anopheline
flight, biting experiments with new species of anophelines, trap-
ping experiments and a study of monkey malaria. We do not
consider monkey malaria transferable to man but the animal and
its malaria supply good material for researeh. Details are in our
published reports by D, W, H, Taliaferrn

Trypanesomiasis: Trypanosomal infeelions are not nneommon
in wild animal life but most of these are of a harmless form.
The opossum and armadillo arve frequently found carrying 7.
eruzi,® and sometimes other animals show it.  We have now scen
12 human eases ol 7. cruzi infection [Chagas’s disease) but none
of them lave proven to be harmful inlections and were found
aceidentally in routine blood-film surveys, Quile recently a 13th
ciase was found in an 18 months old ehild that died without med-
teal attention. D, Elbert DeClowrsey, pathologist, at the Board
of Health Laboratory, Ancon, Canal Fone, found Chagas’s dis-
ease Lo be the canse of death in this ease and will soon report it in
detail,

Our anly form of trypanosomiasis that has creal eoomomie im-
portance is due to I hippiewne which produecs a fatal digsease in
horses and mules. This disease is known locally as swarring or
derrengadere and was first found and seientifically deseribed by
Dr. Samuel T. Darling ¢ in 1910 in the Panama Canal Zone. It
is a disease that corresponds elosely to the equine trypanosomiasis
of ithe Philippines. Undoubtedly the disease had existed on ihe
Isthmus for a long time if we ean base oiir opinion on the clinical
manifestations. It was always considered uniformly fatal to
hovses and mules and ran a eonrse of from a few weeks ta several
months,  In late years a number of trypanocidal drugs have heen
plicced on the market, but we find tartar cmetie the best, althongh
very toxic when given alone in large enough dosage to kill the
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parasites.  With Bayer 205 (naganol), & highly recommended
drug, we have experienced too many relapses when this dimg is
used alene,  We now use * for horses and mules over GO0 [bs. in
weight, # grams of naganol and 21 grains of tartar emetic divided
into three doses. Bach dose is dissolved in 200 ee. of distilled
water and injected into the jugular vein by gravitv., There is an
interval of six days between doses.  Oeccasional relapses oceur and
then further treatment is given,  We now feel that we oan eure
from 30 to 60 per cent of the eases if trealment is started before
the late stage of the disease,

Lver sines Darling’s report on the disease we have been seek-
ing for reserveirs of the disease and for a natural vector, In.
seet Iife has beem investimated with partiewlar attention to the
species of horse fly but no form of transmission other than by
mechanieal means had been found until Dunn ¢ began studies
with the vampire bat, Desiwadus rolundus miurinus Waener, He
proved that this bat conld acquire the diseass by feeding on an
infeeted horse or guinea pig and that after an ineubalion periad
of six o eight days its blood films became positive for irypano-
somes, The disease proves fatal to the bat about one moenth
atter the parvasites are found in its blood. The appetite of the
bat, as is the case with the horse and mule, is not impaired by
the disease. It is, therefore, capable of feeding nightly on one or
more animals. A meal of Blood for this bat in captivity will aver-
age about 16 ce. This fact should make it possible for them to
infeet themselves from relatively light earrviers of the parvasite.

An extended search has been made of wild and domestie ani-
mals for unharmed carriers of this infection awd has indieated
that the most important animal earriers commonly found in elose
eontact with the equine stoek ave eattle” About 415 per eant of
the eattle ranging with horses and mules and tested by guinea
Pig inoculations where the disease is endemic have been shown to
harbor the parasite. In addition, the demestic hog, sheep, goat
amd eat can carry it over long intervals as well as the two local
species of deer and the collared peceary. Adequate protection
from bats can be provided by illuminating the stables either hy
eleetricity or by clean oil-lanterns. The owner of a large herd
of range animals that eannot be stabled over night and that range
with ecattle is confronted with a more serious problem. Dunn #
has been able to prove not only the vampire bat a veetor Lor 7'
Tippicum but alse at least three reduviid bugs as loeal veetors of
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7. eruzi in Panama: Trictome geniculofe Latr., Bhodeius pal-
lescens and FEratyrus cuspidotus Stal.

Relopging Fever: Our stody of wild animal life in regard to
trypanosomiasis and malaria afforded an sceidental discovery of
the spirochete of relapsing fever in a wild monkey * of Panama,
We were able to transmit the organism to human beings through
tieks as well oz by direet inoeulation.  We have sinee found this
spirochete ¥ and others closely allied to it in the following ani-
mals: marmosel monkey, opossum, armadills, cattle and horse,
Dunn’s ' work on the tiel vectors of this disease is noteworthy,

Our laboratory has inereased knowledge eoncerning the larval
stage of Dermatobia hominis** and eoncerning conveyors of the
eges of this fiy. This worm infesting the skin is of great ceo-
nomic importance to the cattle industry and has some importance
in human medicine,  Some new tieks * and mosquitoes™ have
been deseribed but their importanee to medicine has not yet been
determined.  The work of the vear now in proeress will be largely
connected with the further study of ruval inhabitants of the type
from whicl tropieal labor is deawn in order to find their health
index and what ean be done to advantage and within financial
reason to inereaze labor efficleney. Studies in malaria contrael
will be continned.

We are already forced to admit that the constraction perod
of the Panama Canal and the period of speration and mainlenanes
present different problems in regard to exposure to malaria and
the practice of anopheling control, During the first period the
(Canal Zone was practically uninhabited except along the railroad
and contact villages on the border wers few and small. Sanita-
tiom was confined to a narrow strip along the railroad and about
the villages with an average radius of mosquito breeding contral
of about 200 yards. We were all inside sereened quarters by the
time the sun went down beeanse there were no places for enter-
tainment ontside the homes and elnb-houses,  There was no Gatun
Liake nor Miraflores Lale.

The period of operation and maintenance began with a great
reduetion in the number of employees and these were eoncentrated
in the terminal cities of the Zone and about the lock sites, This
we thought would reduce expense of sanitation partieularly when
so many bresding grounds were gradually being cobliterated by
permanent drainage and filling operations. Two new features
have appeared that developed trouble. First, an Act was passed
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that threw open to settlers almost the entire limits of the Canal
Zone, whereas it was not within financial reason to apply the
usual method of mosquito control to those widely seattered farm-
ers and border towns. Second, Gatun Lake * and Miraflores
Lake are now permanent bodies of water and the former containg
165 square miles of surface with a changing surface elevation that
varies about six feet between flood seazon and dey season. This
gives 4 shore line that varies with the seasons from about 1,000
miles to 1200 miles, This lake has not given tronble as a hreeding
place for anopheline mosquitoes until recent years, The kind of
aguatic growths that existed along the shore did not faver anophe-
line breeding; but now new plant life has erowded out the old
species of plants and the present growth does favor anopheline de-
velopment on one side of the lake during the last few weeks of dev
seasor. It 38 a massive breeding bed at that season. Where did
the new plants come from and how did the anopheline mosguito
wet itz start in these remote arms of the lake? We do not know
but we suspeet migratory water fowl may have brought in the
seed of these plants in their alimentary traet and pevhaps ege mats
of mosquitoes on their feet, bill and plumage. The very diseour-
aging feature is that we suspeet that the flicht from this massive
breeding bed, taken by interrupted night flights, is leng enough
to reach the terminal points of the Canal Zone during & month or
two at the close of dry seasom. This means in a divect line, a
flight of 15 or more miles. The settlers are abundant and seat-
tered along these lines of flizht and blood surveys average a
parasite index of aboul 23 per cent.  This provides opportunities
for mosquite infeetion. Our old thoughts on the question of
anopheline fight were anchored to & 200 yards idea, later a mile,
then two miles and now under special conditions we are open to
the belief that a flight of 15 er more miles can happen. We are
making trapping experiments from this vast breeding ground to
the terminal eities to colleet facts on this suspected flight. Tt is
also of interest to note that three species?® of anopheline mos-
quitoes are being found around the lake shore that never were
there before and these must be tested for their ability as vectors.
Our new segment of the international highway system is already
eneouraging the proteeted inhabitants of the Canal Zone to make
long week-end antomobile exeursions outside the sanitated area
and additional eases of malaria in employees that have been ac-
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guired ontside of the Canal Zone are recorded by the ITealth
B H T

Dvirien Station: This station is located in the provinee of
Dérien at tidewater level on the banks of the Tuira River and in
the village of Bl Real. Déirien is the provinee in contael with
Colembia on the Pacific coast,  The station has been in eharge of
Lt. Comdr, Panl W, Wilson, 3LC., T 8 N, Il was his desire to
follow his extended study of yaws in Haiti with a comparative
study of ihe Adisease in Panama.  Ile studied and treated 447
eases during the peviod from July 1932 (o the end of September
1933, i report on ‘‘Atypieal Yaws™ ' will soon appear. We
found here an endemic foens of filariasis that had not been pre-
viously reeorded for Fanama. This problem was placed in the
hands of e, O, K, MeCoy '* who identified the parasite and ve-
parted it as Miceofilerme szzardi. This parasite has not heen
found in other parts of Panama., 11 is the same form of filariasis
found just across the border in Colombia, This station has been
of assistanes in the snake census that we are helping the Musewn
of Comparative Zoology at Harvard to carry on. We have shipped
2133 snake-heads from nine lowland locations of Panama and
among them were 582 of the poisonons species or an incidence of
272 per eent. Our annual report '™ for 1933 will analyze this
CEIEIE,

We trust that the Gorgas Memorial Laboratory, a philan-
thrapic, ploneer oulpost in tropical medical research will become
a large cenler such as the Western Hemisphere deserves, Tt
should be®able fo assist in the protection of the Panama Canal
and our own ecountry against the influx of diseases that might
gain a foothold and, finally, it should be able to form a new bond
of contaet with Latin America. If the tropies are o he per-
manently entered by large private industries under the manaze-
ment of the white race there iz mueh to be aceomplislicd to malke
it safe for the race. g
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