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ENDEMIC YELLOW FEVER IN PANAMA AND NEIGHBORING AREAS
HERBERT C. CLARK

Direetor, Gargns Memorial Laborafory, Punomd

My service on the Isthmus of Panama bepan December 9. 19049, us patholomist
in the Board of Health Laboratory at Ancon, C. Z. So much publicity had been
given this veglon for many vears that it seemed likely that yellow fever and
plague would crowd out most of the other causes of death. Imagine my surprise
to find that malaria, dysentery, tuberculosis and pneumonia were the high
ranking causes of death. No cases of vellow fever developed in the Canal Pone
or in the terminal cities during my service from 1909 to 1922, However, rare
cuses arrived at the quarantine stations and sometimes these were transferred
to Ancon Hespital (now Gorgas Hospital) for better hospital care and observa-
tion. Most of those cases came from the west coast of South America. It is
only in fairly recent wvears that laboratory methods have been developed that
help in establishing & diagnosis of yvellow fever. There iz no doubt that many
ambulatory cases escaped the records. The mouse protection test has been a
great advance in identifving vellow fever and the viscorotomy serviee has
made it possible to forward liver specimens from fatal cases that oceur in re-
maote places where no doctor and no pathologist 1= in attendanee.

Trom 1929 to 1931 the Gorgas Memorial Labormtory collected blood speci-
mens from a number of adult foreign whites and others who lived and worked
in the Darlen provinee of Panama. These specimens were forwarded to the
Rockefeller Foundation for protection tests. None of the adult forcign whites
were positive but one 9 year old and one 16 yvear old native child (negroid race)
gave positive tests and three others gave doubtful tests.

During the vears 1935-1936 Dr. Carl M. Johnson of our staff was sent to
Darien to cover several settlements and some Indian locations. The idea was
to draw cnough blood for a Wassermann test and a laboratory survey of Chagas
diseaze and yellow fever. Johnson sent ahoutl 270 human blood specimens to the
Rockefeller laboratory in New York, and seven of these pave a positive pro-
tection test ineluding tweo children under 13 wears of age. Dr. Johnson then
repeated these surveys on 6 Chapres River villages (midbasin). None of these
gave a positive response. No mouse protection tests were made on wild life.

There had been no indication of an epidemic in the provinee of Darlen due to
vellow fever, butl from 1929 to 1937 there was a serious epidemis of smallpox in
the Membrillo tribe of Indians which killed most of the tribe. The Rio Pirri
tribe was almost wiped out by tuberculosis from 1829 to 1937, The tribes in the
upper half of the Tucuti river had a serious influenza outhreak with a high
death rate. T mention these things because word does reach the capital when
things like thiz happen. However, vellow fover could essily escape notice if
only sporadic cases appeared. There is an important interchange of people
between the Atrata valley in Colombia and the Tuira valley in Panama. When
~ the sugar mills are in operation in Colombia, there is but little laber migration,
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but when the mills elose, laborers move into Darien fruit, oil and lumber loca-
tions. In addition to this movement of labor, there is an average of about 20
people & month without papers who evade the law and cross the boundary,
finally reaching Panama in small coastwize boats, and the same in true on the
Atlantic coast,

During the months of November and December, [948, five deaths ovearred
after one or two days of hospitalization in S8anto Tomas Hoespital, Panama City,
from an acute febrile disease. No liver specimen was preserved from the first
fatal case hul after the fifth death it became evident that these cases strongly
sugested vellow fever and on January I4, 1949, Drs, Elten and Herrera diag-
nosed yellow fever from the liver lesions found in two cages that died in December.
These liver preparations were later brought to our laboratory for study and [
agreed with their diagnosis. The delay is suspecting yellow fever was under-
standable because so many vears had passed simee there was any evidence of
the occurrence of the disease in anv part of the Republie. Furthermore, natives
of Panama have always considered themselves highly resistant to the disease.
Most of the doetors in charge of these cases had never had an opportunity to
see yellow fever.

It is well to call attention to the fact that during World War [, there was a
considerable development of secondary roads by the Us. Army outposts
considered necessary for the defence of the Panama Canal which resulted in
some shift of rural population from such areas as the Azuero peninsula west of
the Canal to formerly uninhabited and forested aveas cast of Panama City.
Primary forest was cut, the land burned and eleared and family groups and
small settlements becarne established, The felling of timber and the buming
that followed exposed these people to mosquitoes of the forest canopy. A rela-
tively small number came down with vellow fever and they were brought out
to the highway for transportation to the hospital. Fortunately, ull the highway
settlements had been sprayed with 5% DDT in kerosene as part of the anti-
malaria, campaign which incidentally wiped out Aedes aegypti. This, T believe,
helped to eontrol the spread of the disease. In August and September, 1t
{hree more fatalities from the dizease oceurred in the Buena Vista area. This is
about half way across the transisthmian highway and near the upper end of an
ares of Gatun Lake known as the Rio Gatun basin,

In January, 1950, the first death due to vellow fever west of the Canal oreurred
on the Atlantic side about 12 miles west of Gatun Lake. On April 15, 1951,
another fatal case was reported from Almirante Hospital well up the Atlantic
coast. This man was a member of a constretion gang surveying a ling about 12
kilometers northwest of Almirante. This loeation is within 50 miles of the
boundary line of Costa Rica. The disease has now appeared in epidemic [orm n
swa localities in Costa Riea, both of them on the Atlantic drainage slope. One
is near Puerto Limon while the other is about 100 hundred miles up the slope.

At the request of the Yellow Fever Service, set up in 1949 jointly by the
Health Department of the Panama Canal, the Medical Department of the Army
and Navy, the Department of Public Health of the Republie of Panama and
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the Pan American Sanitary Bureau, the Gorgas Memorial Laboratory agreed
to survey the arboreal forest mamrnals to determine the wild animal reservoir
of jungle yellow fever in the Panama area. Blood specimens were taken from
all animals at the site of the kills and at once placed in refrigeration. Later the
serum was removed and forwarded to the Carlos Finlay Instilute, Bogota,
Colombia, for the application of the mouse protection test for immunity to vellow
fever, Live animals caught or purchased during this period were lested by the
Gorgas Memorial Laboratory,

After the I3 ce blood specimen was taken and placed in relrigeration, the
animals were weighed and measured, the sex noted, and a note made as to whether
it was an infant, juvenile, a voung or very old adult. An aotepsy was then
performed and notes taken on the organs, the serous cavities, the teeth and the
amount of fat storage. Blood films were made. A set of tissues was saved in
10-per cent formalin solution, Skins were taken from a few adult males and
ternales of each species of animal and all skulls were denuded and saved, These
were senf to Bmithsonian Institution for seienlifie identification.

The regions surveyed are indicated on the accompanying map of Panama.
Hesults of the mouse protection tests for immunity to yellow fever are shown in
Table I, TI, and IT1, Table 1V gives the sclentific identification of the animals
tested,

In January, 1951, a report was received that monkeys were sick and dying
near the village of Chorcha in Chirigui Provinee, and that some of the people
in the village were believed Lo have yellow fever. Choreha is 40 minutes by
jeep east of David on the highway to Panama City and from January 18 to 20
we searched the area, Two groups of howler monkeys were within hearing distance
of the house from which some hospital cases had been recelved. A group of cebus
monkeys was found but they escaped through the trees. A group of nine howlers
was lound and all of them killed and stadied in the n=ual manner, The mouse
protection tests were done by Dr. Enid de Rodaniche of the Gorgas Memorial
Laboratory. The tests were all negative.

A cormmon report that comes out of the jungle 1= that monkeys are sick and
o the ground and many of them dying, Since 1915 T have had & chance Lo visit
four regions from which such reports had been received and found none of them
correct. Monkeys can be the vietims of many diseases and when such reports
are received they should be followed up and tests made 1o establish the diag.
nosis of vellow fever or to rule it out. Up to date, [ have not had the privilege
of finding a jungle epidemic of yellow fever in monkevs, vet there i3 much
evidence 1 wild life surveys that monkeys have at some time during their lives
had yellow fever and recovered. Our local species of monkeys while susceptible
to the virus, do not suffer from the effects of vellow fever as the rhesus monkeys
do. The monkeys we have collected on wild life surveys have required from one
to three loads of buckshot 1o get them on the ground and even then some of
them lodge in the trees and never fall. On two oceasions following our leaving a
jungle camp, nalives have unexpectedly found groups of monkey carcasses and
a report has come in that a serious disease is killing the monkeys. Even though
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CARIEBEAM SEA

FACIFIC QCEAN

PAaMNAMA

Ourtaes Mae or vee Rerurnic oF Paxama Wern roe Provivess Spows iy Doeren Lines
{Figures in circles indieate the regions surveyed)

1. Chagres River, Panama Provinee. TTeadweters of the Chagres River, Pequent braneh.
Mo monkeys taken here.

3. Chagres Biver, Pansma Proviees. The eastern boundary of the Cansl Zene runs
through the center of the regions hunted. Juan Mina was used s the ecntral camp,

2. Chagres Tiver, (uebrada Jiral branch of Rio Palenque, Colon Province, A few miles
north of the midbazin of the Chagres River.

4. Chagres River, Rio del Medio and Tio Patoz, Coelon Provinee. Two sharl slresms
thal empty together into THo Gaten just above and south of its mouth.

5. Woat hank of Gatun Lake, Panama Provinee, The shore line of Galun Lake west of
Barra Colorade Taland.

6. Cabrs River. Midway between the Chagres River and the Chepo-Bayano River,
Fanamsa Frovince.

7. Chepo-Bayano Biver, Panama Provinee. The midbasin was hunted including the
branehes Canita, Majé, Mono, and Chuolugandi.

8. Cacique-Palengue region on the Allantie eosat east of Colon. in Colon Provinee
but near the San Blas islands.

4. Platanar Tiver, Panama Provinee. The Platanar Branch of the Rio La Maeslra
which empties into ihe Pacific near Chiman and not far from the boundary of the Daricn
Trovinee.

10, Tuire River, Darien Provines. Hesdwaters of the river noxt to the boundary of
Calombia,

11, Caiba Tsland (Fenal Colony).

12, Azuere Peninsuls {Santa Maria and Poiuga), lerrers Pravinee

12. Bio Corotd, Chiriqui Province. Extends from the Pacific coast to the boundary of
Costa Riea.

14, El Valean-El Mato region, Chirignd Provines, near the boundary of Coste Ries.
Elevation is 4,30 to 6,300 feel.

15, Almirante-Nievecita, Boeas del Toro Province, on the boundary line of Costa Thics
behind the Atlantic seaconst.

every monkey carcass was without a head, the idea persisted that vellow fever
was abroad.
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At the request of Dv, Fred L, Soper, Director of the Pan American Sanitary
Burean, we were asked to make some surveys in southern Mexico similar to
those we had made in Panama. Dr. Soper's office fingneed most of the expenses
connected with the expedition. This survey was made in dry season, March 20
to April 25, 1051, It was desired to colleet monkeys near Tampico and Vers
Crus but after consulting persons familiar with these areas, it was decided that
the many industries in those regions had deforested the area to such a poing

TABLE 1

Reguliz af Mowse-Profection Tests for Tmmunity o Vellow Fever
Animals from eastern Panama (Canal Zooe 1o Colombia), 1940-50

| HUMBER 05 | WUMEER OF FERCENT OF
!Jl..:ﬂ;sml;,;c COLLECTEDR | ANIMALS POSITIVE | ANIMALS POSITIVE

SR
3 |
Region surveyed: |
4
|

e
| |
| 18 T2
|
|

AN RIRRE e poe e sy it 25 A
Creique-Palenque ..., ... ..., Bt a3 [ 639
i e e S R R 25 15 | G0 .0
Chepo-Bayano River. ... .....00000, a3 L6 | 48 .5
Chapres River—Midbasin, ... ......... ah L 270
Platanar ever. ... ... ... .. ..... 46 [ 22 ‘ 417.8
1 TP 201 i 104 | sLT

Species of animal : ! |

Howler monkega. oo oot limmi i i3 | 45 [ Th.2
Whitefaes monkéys .o v nae i o 374 HF al.4
U7 1T 0 L o e PR e eey 27 & 158.5
Might monkevs ... . .. . ... ... a 4 @12
Kinkajous-Olingos:. .. ..o i 17 3 17.6
Hed apider monkesys. ...l 5 G 100.0
Elack spider monkevs . . (] fi 85.T
Bloth, 3-toed. ., R 2 1 A0.0
obhs Bboad s s e e 2 0 | 0
T B 2 0 0
Qeclot ... 1 1 100.0
POre e e A e S 1 ] 0
Peccery. ... ; LT 1 0 ! ]
T R R T e vt s e S LR, dnt 1 i | i
Conejo pintadoe, ., ., o] i T | 100.0
B | e e e l 201 1k

| &m
| -
e

that monkeys could not persist in numbers. We finally decided on the state of
Chiapas. The places selected were Palengue and the Chiapas Lumber Company
at La Puerta about 60 kilometers beyond Cintalapa in the drainage basin of the
Santa Mara river. Both places were on the Atlantic slope (see map). Forty
monkeys were killed at Palengue and 37 behind Cintalapa.

The mouse protection lests were done by Dr. Rodaniche of the Gorgas Me-
morigl Laboratory but all sera specimens were divided and half of each was sent



ENDEMIC YELLOW FEVER IN FANAMA 83

o the Servigo Nacional de Febre Amarels in Rio de Janeiro, Brazil, which
reported that 74 or 129, were positive, Only 16 of the 40 blood specimens taken
from monkeys in Palengque were considered by our laboratory to be in satisfactory
condition to test and 2 of these, or 12.5 per cent, were positive. Both were from
black howler monkeys. {4 the 37 bloods taken from monkeys behind Cintalapa,
27 were In good shape for the tests and one of these was positive, or 3.7 per cent.
This was a spider monkey. The howler monkevs from both locations were

TABRLE 2
Results of Mouse-Prolection Teste for Tmmunity te Vellow Faver
Animala from western Panama (Canal Zone to Costa Rica), 1050

| NOMBER OF NITMEER OF | PERCENT OF
i ANTMALS {OLLECTED ANIMALS BOSITIVE | ANIMALS MEITIVE
1 |

Region aurveyed:

El Volean-El Hato, ... ... ... ... .. H) | 525
Coiba Island I 40 15 7.5
Almirante-Nieveeita, ... .. . a8 in ! 6.5
Aruern Peninaula, | ETH] bS] 20.0
Rio Corata. . .. ... . . 41 13 0.2
West Bank of Gatun Lake. ., ... o a5 2 | &0
muui 224 [ 30.3
] o T [ i —1 —
Bpecies of animal: |
Howler monkeys ..o iiv v aia] 140 kit 9.3
Whiteface monkeys. ... ............., @) [ om.T
Red spider monkeys. ... ... ... ... 11 2 18.2
Marmosets (squirrel}. .. ..o L] 13 [ il 0
Marmosets (Chiriqui) . ... ... ... ... 1m0 i 1.0
Kinkajous-Olingos. .. ... ... .. .. 13 | B 231
Coatda. . ... .. ... .. 2 I 0 il
LD ORETTIE: s e e e e g 1 01,100
Sloth, 3-toed. T S 1 | i ]
T o I e oo e SO 1 | ] | i}
R AU SOE e s e s e 1 | 1] | i}
Bl e e g 1 I 0 | i
Total ... . .. .. 224 i (it} | T

identified by Smithsonian Institution as Adlouatfe pallicie pigra and the spider
monkevs ag Afeles geoffroyi vellerosus.

Dr. Rodaniche has continued the survey for antibodies against vellow fever
in the blood of live forest animals obtained by purchase. The intraperitoneal
protection test in Swiss mice, with neurotropic virus, has been emploved. A
total of 91 mammals, including 75 monkeys and 16 other animals, have been
examined. Of these three, or 3.3 per cent gave a positive result. The first of these
was 2 juvenile male red spider monkey weighing 2325 grams, captured in the
mountaing northeast of Madden Dam and the town of Gatuncillo, The second
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TABLE 3

Resulie of Monse-Protection Tesl on Infoant and Juvenile Monkeys Only

FERCENTAGE
s s | e | R
IESTED
i =i =[E ==
Tuies River, .. .... | e 4 1 25.0 T2.0
Cacigue-FPalenqgue. ..., .....o.0i . 3 [ 2 063, 6 63,5
o B B 5 s e D K 1 [ 3.3 fit) .01
Chepo-Bayano River ... ... ... .. .. 5 P | 401,10 45.5
El Voean-F1 Hato, .o . 1] ] | 401,11 82.5
A T R G 3 1 | a3 | &75
Chapgres River.. ... i 10 Z 20.0 .7
Hio PlatanaT. . .......covveveieraias b 2 25.0 7.3
BT PR R G s s R S R e 4 0 0 2.3
Azuere Peninaula. oo oo 9 _ 1 11.1 1.0
T ST v i e e s S 1 | ] il 20.2
Vet Banle Gotun Lalke. . oL 2 | 0 | ] RO
Totel: . virsvasingis Cennei| ar 14 | 24,6 | 10,5
TABLLE 4

Beientifie identifications of andmaels collecfed (Smifhsonian Tnaltiulion report)

KIND OF ANTAGAL |

BCIEXNTIFIC XAME

Black howler monkey. ... |
Black howler monkev. .. ..
Black howler monkey.. ...
Blaek howler monley. .

Whiteloee monlkey. .. ...

Rad spider monkey. ... ...
Black apider monkey . ...
Marmeoset, Chirigui. ... ...
Marmosel, squirrel . ...,
Kinleajou, isthmian.. ... .
Kinkajou, Chirigui..... :

Oposaum. . oo
Bl Y e e e e
Bloth, 2-taad- oo o0l

Bloth, 3-taed . ... L.
Ravecon........
Squirrel .. ...,

Conejo pintsdo-pass. ...

Aloualia pailile cotbensis
Alonwatta palleala rabeale
Alowatia palliatn pallinia

| Alowatte pallicia cequatorialis
Whitefaee mankew. . ... ...

Cebiss copueinug capucinug
Cebise capusinus tmifodor

Aleles genffrogi ponamensis
Atelss Fusciceps robustus
Hafmiri orsledid orsledii
Mariking geaffron

Pofos flavus {sthmious
Pofna flavue ehiviguenais

Didelpkis marsupialis elensis
Mg norden panoarenzis Allen
Choloepus hoffmand Preters

Pradypus grizens grisens
Prooyion conarivarus Panamansts
Hetwras gronalensts chiriguansis
Cundeulios poca sirgolus

LOCALITY WILERE TAKEX

Caiba Taland.
Azuero Peninsuls.

| Tl Volean.

Rio Coratw aod MNicveeita,

Rio Platanar.

Coibe Island, 11 Valean and
Alinirante,

Rio Corutu and Almirante.

Riao Platanar.

Tio Cornia.

Tio Twira and o Platsnne.

Tiia Platanar,

Chagres River (Rie del Me-
dio) and Rio Coratu.

El Volean and Almirante.

Amuero Peninsula.

Chagres  River
Medio).

Almirante {MNievoeital,

El Yolean,

El ¥olean,

Rio Platanar.

(Mo del

waus 4 juvenile male black spider monkey weighing 2050 grams. Tt was capiured
in the Bayano Iiver near the place where the human cases of yellow fever first
appeared. The third was o young male anteater of the small species Cyelopes
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dedactylys dorseliz. Tt weighed 185 grams and was captured in the cdge of the
town of Cummndu, Canal Zone.

In June of 1951, wellow fever virus was isolated for the first time during the
eurrent outbreak from a 25 year old male agricultural worker who was hospi-
talized with clinically typical symptoms of yvellow fever. He recovered later.
He was a native of Costa Riea working in the Provinee of Boeas del Toro, 1. P,
near the boundary of Coste Hiea, when he became infected. By animal patho-
genicity and  immunological cross-reactions  this strain has been identified
definilely as yellow fever, The mouse test of sprum taken at the time of his
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discharge [rom Almirante Hospital was positive, The izolation of virus provided
a valuable link in the chain of epidemiclogical date on the stalus of sylvan
vellow fever in Panama. Wo virus has been recovered from any of the mosquitoes
taken in the forest eanopy survey although efforts are being continued in o Costa
Riean arca by Galindo and Trapido. No viras has been recovered Lo date [rom
any of the monlkevs or other animals.

In my opinion there is a wild life reservoir of yellow fever throughout Panama,
Central Amerien and southern Mexico. Tt i3 probable that a large percentage of
cases in humans of rural aveas of this gecgraphic region follow 2 mild course and
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go unrecognized. The occasional sovere cases with fatal outcome are likely to
pecur remote from ready transportation, and fail to come to the attention of
physicians with adequate hospital facilities, so that these too are not recognized.
Although infective individuals might sporadically be transported into an urban
area, the residual spraying of dwellings [or the control of malaria, together with
the direct attack carvied on against Aedes eegypid, the urbun vector, has ro-
moverdd the danger of any large scale urban epidemics such az those which
materially affecied the development of this area in the past. Vaceination and
control or eradieation of the aegypti mosquito provide an effective barvier to
epidernies. All industries vsing large labor [orces in forested regions should
vaceinate their employees, Time iz rapidly clearing away the primitive forest
where the larger species of monkeys live but the small species and the kinkajou
will thrive in second growth or bush country. At the present time the howler
monkey, the spider monkey and the white face {cebusg) are the animals showing
the highest rate of positives to the mouse fest,



	p1.jpg
	p2.jpg
	p3.jpg
	p4.jpg
	p5.jpg
	p6.jpg
	p7.jpg
	p8.jpg
	p9.jpg

