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The first scientific record made in regard to the presence of
equine  trypancsominsiz  {murrina  or dervengadera) on the
isthmug of Panama was written in 1910, by Darling’ He estah-
lished the fact that il was a trypanosomiazis and named the
pathogenic arent Trypeacsoma hippicws, The typical parasite,
aecording to Darling, is 16 to 18, in length and 2u wide. The
distance from the kinetoplast to the posterior tip is 175 and
the distance from the posterior tip to the middle of the nucleus
is 7.0 to 10g, The flagellum is usually short and frequently not
entirely free, for often the atlenuated process of the evioplasm
extends lo the extreme end of the chromatin filament. Af times
there is a free flagellum reaching 4u in length. The posterior
tip of this trypancsome is rather blunt., The cytoplasm usually
containg scattered basophilic granules and the majorily of these
granules are in the anterior half of the parasite. A well-developed
undulating membrane iz present,

1t iz well known that there may be variations in the mor-
phology of trypanosomes especially during the rapid development
of a4 newly acquired infeclion and also in the very late stage of
the chronic infeetion in veaistant animals. Darling? believed it
quite evident that this parasite was different from T. equinum
of mal de caderas and T. equiperdum of dourine. Laveran® ex-
pressed the opinion that T. Rippicwm diffored from those just
mentioned sinee it possessed a centrosome, basophilic granula-
tions, and a short flagellum, Wenyvon® believes that T. Rippdenm
is quite similar to . venezuelense and 7. evansi. We think now
that he may be justified in holding this view. The clinical pie-
ture of this dizease of solipeds had been known, before Darling’s
report on the subject, as “murrina” or “derrengadera™ by the
people of Panama. Tt has always been considered as uniformly
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fatal to horses and mules. The eourse of illnezs ranged from
a fow weeks to geveral months.  According to our personal ex-
perience it runs a shorter course in the horse than in the mule.
The burre is the soliped with the greatest resistance to the dis-
ease, This little animal seldom aequires it but when infected it
becomes an important reservoir for the trypanosome over a long
period of time.
CLINICAL DIAGNORIE

The firal cases that appear in a herd are apl to escape atfention
sinee it reguires a period of a few weeks for the disease to
develop significant elinical evidence and a few months for it fe
gain an extensive spread in a herd of animals. The spread of
the diseage is far more rapid in herds on pasture than in & herd
kept in slables,

The clinical picture is exhibited by fever of an irregular char-
acter, progressive emaciation, anemis, faint ielerus, rough coat
and sometimes edems of the most dependent part of the abdom-
inal wall and sheath and Lo a less extent of the legs. Late in
the illnesz there iz a marked weakness of the posterior ex-
tremifies and the animal walks with a stifl, stapgering gait,
freguently dragging the hoof. There iz no impairment of appe-
tite throughout the course of the disease.  An emaciated animal
with fever, a staggering gait, and a good appetite is strong pre-
sumplive evidence of this disesse and laboratory tests are indi-
cated.  Thezse may conzist of blood-film examinations for the
detection of trypanosomes, inoculations of susceptible animals
and the application of the complement-fixation test for egquine
trypancsomiasis, We select the thick-hlood-film method of Barber
and Komp? for rapid field surveys, zinee it iz diflicult to examine
tresh Dlosd-films in the field in cloudy, vainy weather. A herd
ashould be examined every two or three days for at least ten sur-
veys in order to pick ouf the infected caszes and, when possible,
it ig well lo apply the complement-fixation test, as recommended
by Mohler® for deurine. Animal inoculations uzing 2 in 4 eco
of blood by the intraperitoneal method may veveal, at times, a
cage that these methods have mizsed but the combination of the
thick-blood-film and complement-fixation tests at intervals will
soon make it possible to segrepate all of the positive animals,

FaTuoLocy

Darling® has recorded the pathological anatomy in his report
but we consider it difficult to establish a diagnesiz safely st
autopsy unless trypanosames can be found in the blood or tissue
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filmas made at the time of autopsy. The lesions describad for
the disease afford supportive evidence of great value but no gross
lesions are absolutely characteristic of this disease in the absence
of films pozitive for the trypanosome.

Mope 0F TRANSMISSION

Dourine® is described as a disease of breeding animals and is
tranamitted from animal to animal by esition, while other means
of transmission arve considered so rave thal they have no prae-
tical importance in meassures for suppressing the dizease. Mur-
ring, our lecal equine trypanceomiasis, can be transmitied by
coition but it differs from dourine in being spread also by other
means.  Any mechanical means that ean apply fresh wet hlood
in a fair amount from an infected animal o an open moist wound
in the skin or mueons membranes of another animal may transfer
the disesse. It can pass through the normal mucosa of the mouth,
vaginal vault, ete, if heavily infected blood can be infroduced
and retained. In our opinion, an impertant mechanical means
of tranzfer iz caused by the crowding and rubbing together of
animals under exeitemnent such as being driven in from pastures
and caught up in corrals. Animals in this region are covered
with innumerable tiny tick and fly bites, thorn and wire injuries,
bat bites, harness and saddle galls or rope burns that coze, Such
animals, when they contract the disesse, can transfer it by brush-
ing against the sides of negative animals that contain many
oozing small wounds, Insects may carry infected fresh wet blood
to harness and saddle galls, rope burns, ete, on uninfected mem-
bers of a herd.

A breeding herd consisting of horses, mules and burros did
not show a limitation of the disease to brood mares and stallions.
Four colts from eight to ten months of age and two mule colts
of the same age were vietims of this disease. Nine voung geld-
ings and twelve young mares as well as six old mules contracted
the disorder. The two staullions belonging to this herd were kept
in sztables while the other animals were kept in four separate
pastures. 1t iz inferesting to nole, however, that 30 ont of 47
old brood mares and one of the fwo stallions had the disease.

The Supply Depariment of the Panama Canzl, a few wears
apo, purchased 127 brood mares for the Miraflores Farm from
a ranch near Divald in the provinee of Chiriqui, Republic of
Panama, but this disease has never appeared there according
to histories given vz by local owners and our recent survey of
that region (858 horses and mules), as well as two former
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aurveys, failed to locate a case of the disease. Thirty of these
brood mares acquired the disease on the Miraflores Farm. The
stallion found positive at Miraflores was imported from France
via Veneczuela.

THE VAMPIRE BAT A% A VECTOR 0F TILE DISEASE

Dunmn,® in 1938, digeoverad from his experimental work on some
local species of hats that our vampive bat, Desmodus rolundus
murinus Wagner, could acquire the disease by feeding on in-
fected animals. He also obtained positive results in five out of
six experimenis in the transmission of T. fippicwsm to horses.
mules and guinea pigs through the bites or feedings of these
infected vampire bats,  The incubation peried in this bat is
from six to eight days. The disease proves fatal to the bats in
from nine to 27 days alter their blood-films reveal the try-
pancsome, The appetite of the bat is not impaired by the dis-
case and since the animals feed every night and live usually for
about o month after becoming infeciive, there is ample opportu-
nity for them to spread the diseasze. One of these batz, if un-
molested, will feed from one Lo two hours, voiding urine at
frequent intervals.  They will average 16 ce of defibrinated
blood at a meal if deprived of their natural blood-meal from
live animals. Thiz should make it possible for them to infect
themselves from relatively light carriera of the parasite. Ilor-
tunately, protection from bats can be effected with greater case
than is the case with diptera or other arthropods. Adeguate
protection can be provided by illuminaling the stables either
by electricity or by elean oil-lanterns. The owner of a large
herd of range animals thal cannot be stabled over night is con-
fromted with the more serious problem of keeping the index of
infected animals as low as possible to avoid infection of the
local vampire bata.

THE QUESTION OF INSECT VECTORS

We know that flies can transmit this frypancsome by mechan-
ical means and that blood-meals secured from infected animals
by flies and removed from the alimentary fract of the indects
within a short time after feeding can be injected into animals
and produce the disesse but it is still an unsolved guestion
whether zome one o more of the horse flies common to this
locality may be a host for a generative stage of the parasite,

Jennings! believed at the beginning of an epizoftic that the
infection might gain its foothold through the bite of a tabanid
flvy and that very likely only one species was involved. Since
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the days of Darling and Jennings, we have learned that many
species of the tabanid flies are common to the Isthmus and they
breed and range through forested as well as unforested regions.
Some cireumetances connected with the history of the disease in-
dicate that these flice are open fo suzpicion as vectors but proof
will be hard to secure since these inzects, in our experience eannot
be kept in captivity for a pericd long enough to study the guestion.
Studies are in prograzs with ticks, mosquitoes, flies and Teiefome
gewicilote, but up to the present there is nething of note to
report,  The important local epizottics that we have observed
sinee 1909 have always been confined fo the coastal plains or
the swampy region: along lakes and rvivers where several of
the tabanid flies are known to breed.

ANIMALS SUSCEPTIELE T0 THE IMSEASE

A gpecial report” by Clark and Dunn contains the details in
regard to this subjeet buat it may be stated briefly thal all of
our local wild and domestic animalz as well az laboratory animals
can be experimentally infected and they usnally die in a few
weelkz,  Animals infected that lived many months are as follows

The small native mule {3), from 10 to 16 months.

The demesiic cat, 1 year and 12 days.

The while lailed deer, Odocsilens chiviquensiz Allen, 4 months,

The DLrovket deer, Magemae seitoridi réperticin Goldman, 8
montha.

The ecllared peccary, Peeari angulofis bongsi Goldman, 10
monihs.

Animals infected but which recovered spontaneously are as
follaws:

(zoat (half grown): Negsative for the infection in a very feow
days.

Sheep {adult) @ Beecame negative in about 7 months.

Hog (48 Ibs,—domestic) 1 Became negative in about 2 months.

Calf (8 months old) :  Became negative {o guines pig testz in
abont 4 months,

Chickens could not he infected.

Tturbe® stales that in Soulh America spontaneous infections
have been found in the capybara, the domestic dog, the fox and
certain species of monkeys but this has not been the case with
our zpecies of eapybara, the dog or our local species of monkeya,

The only animals, aside from the solipeds, that we have ever
found carrying a spontanecus infection of T, hippicum were
cattle. A herd of eattle ranging with a herd of horses and
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mules that were attacked by the disease failed to show the
presence of T, fippicwm in blood-films but by incculations of 2
to 4 co of blood from the jugpular wein into guinea pigs it de-
vieloped that 4.5 per cent of the ecattle were carrying the parasite
without harmful results. Our calf experiment indicates that
such catile may be infective to guinea pips for four months,
thus the dangerous bat reservoirs, next in importance o the
solipeds, are caftle, Where cattle and horses range fogether
without protection at night from vampire bats, the guestion
of control of this form of frvpanosomiasiz becomes a serious
problem. We think it safe to assume that the animal reservoirs
of greatest importance for the perpetuation of T Rippicum In
onr- locality are, in the order named, the mule, horse and cattle.
Those of secondary importance are the wild and domestic hogs,
deer, sheep, roat and domestic cal,

I MUNITY

Infected guinea pigs give birth to negative offspring and
these offspring can be given the dizeasze artificially and killed
by it in the vzual period of fime. During the past 18 maonths,
it has besn posgible to follow the dams and foals in eight in-
stances and the colts were all negative even though six of the
dams were positive, Including eolts up to one year of age and
their dams, it iz possible to list 27 with the following results
noded during the observation period of the epidemic:

Dams positive and colts nepative. ... ... .. 14
Dams negative and colts positive. ......... @
Damg and eolts, both pesitive........... .. 4

One horse in the advanced stage ol the disease was freated
and cured.  Some months later 16 was experimentslly reinfected
and died of the discase.

VARIATION 1N STEAINS oF T. HirricuM

(uinen pigps inoculated from different horaes in the same
epizodtic do not always behave the same. Some guinea pigs
will live many months while others live bul a few weeks, When
such straing sre passed from pig to pig for seversl months, the
averape life of the pigs Iz found to be zbout the same. One of
our strains (eolt 22) has killed 33 pigs in an average time of
31 dawvs, vet the range was less than a month up to five months.
A mecond strain (mare 310 ha= killed 36 piga in an average Lime
of 37 davs and with a range of less than a month up to five
months,
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LocalL RECORDE OF THE DISEARE

The first established record of a case was of course made by
Darling,* in 1909, but the clinical characier of the disease and
losses due to it seem to have been known long before thiz date.
The records passed down through one old family that has al-
ways been engaged here in stock-vaising indicates that epizobtics
of this character did not occur in Panama until large business
contacts with other nations started the importation of stock
Whatever may be the facts regarding introductions from outside,
it iz certain that the dizease has been enzodtic in the southern
half of Panama for a very long period of time. Outbreaks of
the dizease have not appeared in Panama during the last 22
vears with seasonal regulavity, wet most of the widespread
epizobtics are said by local stock-owners to have made their
appearance in the months from September to Januvary. There
iz usually a period of a few years between larpe epizodtics. We
helieve this mawv be due in part to the slow replacement of ani-
mals killed by an epizositic, thus greatly reducing the number
of contacts or exposures. Epizoitics of majoer or minor degree,
in our experience, have occurred in every month of the VAT,

REcEMT RR{:'_[DNAL BURVEYS

We found this disease in the stock-breeding farm of the
Panama Canal at Miraflores, on December 29, 1929, Thiz farm
and the stables border the west side of Miraflores Lake. It is
said thal eight deaths had cecurred in the herd from October
to December, 1929, Immediate steps were taken to conduel a
blood-film surver of all Canal Zene horses, mules and burros
as well as available animals as far down the Pacifie coast as
Chepo and as far up the roast as Agnadulee and Las Tablas.
An area on the Aflantic coast and anoelher on the Pacific coast
lying along the boundary of Costs Rica also were examined,
{Sen table 10

During the wear 1930, the main foeus of infection on the Pa-
cific side was at Miraflores and it extended a few miles up the
coast as far as Venado Beach and Bruja Point. A second focus
was found on the Atlantic end at and below the Gatun Dam
and along the Chagres River below the Spillway. This last
named focus spread during 19231 along the west bank of Gatun
Lake and perhaps caused in addition the four eases at Fort
Daviz on the east side of the dam. The Miraflores focus ex-
tended to the Chiva Chiva Trail ares across the canal but did nat
invade the Army herds a{ Fort Clayton and Corozal Post. Two
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cases were found (1931) in the center of the Canal Zone, at
Summit, which is also on the east side of the canal. At the
eloge of the year 1931, and during the first half of 1932, a
foeus appeared about Pacora and Chepo.

The Panama Canal placed a quarantine on the Miraflores and
Gatun Dem fori. The herd at Miraflores Stock Farm was kept
in guarantine pastures and was subjected to treatment affer a
few of the old and useless members of the herd had been de-
stroved. This disease always has been conzidered fatal and it
has been the custom since 1910 either to kill or isolate in screened
quarters every case of the disease found in the Panama Canal
Zomne,

Tarty I—Resilts of spreeys, 1030 and 1931

1930 | 1531

BEecioy on DROANIZATION

Exau. | Pos. | Bxan. | Pos

United States Avoy, Pansma Canal Dept. | 1,880 1 1,574 4
FPacific third of Panams Canal Yoone. o0 |24 fid 104 3
Clentral thind of Pansma Cangl Zone. ... a4 1 207 2
Atlantie third of Panams Canal Fone . ... 157 1 | i3 1
West bank Catom Talee . ..o ooim 231 i ad3 | 24
East bank Gatun Take. o ... ciacvivinsmae T ] a7 1]
Panama City—Sabans to Chepo, R de Po. . BT i 167 0
Coloo-Cristobal ... oo i 176 i ] ]
Paja to Agoadalee & Las Tablas, B, de P 251 1 419 )
Almirante, R, de P., United Fruit Co. . ... : 24 i l f
Puerto Armuclles, Bode P, UL Ca ... 157 ] RS i
Totals. . . ... S 5 B 3,840 | 89 | 4111 36

All herds were slowly decimated whevever the disease made
its appearance. New trypanocidal drugs have been manufae-
tured during the last ten or fifteen years for the treatment of
human and animal forms of trypanosomiasziz but no extended
ohservations had been made on the use of thess drugs against
T. hippicwm. The Miraflores herd was sufficiently valuable to
warrant an effort to galvage the sick animals and to attempt
to eontral the spread of the disease in the quarantined animals
by the use of curative and prophylactic treatments, All animals
found positive by repeated blood-film surveys in the olther areas
mentioned were destroved, except in two aress to be discussed
later. All past local experience with preparations of mercury,
arsenic and antimony had not been satisfactory. Tartar emetic
seerned to be the only drug that would Kill T\ hippiews but anfor-
tunately an effective course of treatment with this drug was
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exiremely toxie and usually proved fatal. At the time this
epizoitic first was recognized, none of the new trypanoeidal
remedies were available on the Isthmus in sufficient guantity
for the treatment of the herd, so we collected the local supply of
tryparsamide and Bayer 205 {(naganol) and started treatment
in thiz herd of brood mares, loals, juveniles, stallions, mules and
burros.  Later a large supply of Bayer 205 was zecured. This
non-metalliferous vemedy was given with tartar emetic during
most of the treatment period.  The following is 2 brisl acecount
of the treatment administered by Dr. T, L. Casserly:

The entire herd waz fivar treated on Janunary & 1930, uzing Baver
205 intravenonsty, The drwg was dizzolved in distilled water and
the dosage used was ¢ grams for matlure animalz, 2 grams lor
eolta and zmall animala,

The second treatmenl was given an January 16, 1930, wsing
Lervpargamide in S-gram doses,

The third treatment was ziven on January 23, 1930, employving
Bayer 05, averaging 3 grams to mature animalz and 1.5 grams
Lo colts and small animals.

From Pebrnary 8, 1830, to April 1, 1930, several animals whaose
blood-filtns  still showed trypanosomes as well as several that
showed clinical symptoms in the presence of negative blood-films
wers given & series of treatments with Baver 305 pluz 7 eraing of
lartar emetic. On April 1, 1930, another series of intravenous
Lreatments was administered. using Baver 205 and tartay emelic,
(Three bBumdred grams of Bayer 205 and %00 grains of farkar
emetic were given o 144 animals).

Ten animals were treated again en Apeil £ 1930, and 111 Lreatled
on April 14, 1930, while 108 veceived anotber course on Anril 2%,
1330, Due te induration and neck abscesses at the sile of former
intravenaous lrealments, 33 animals were nol treated on April
L4, and 28 were not tveated on Aprdl 22 for the same resson.
Some of these anlinals died or were killed but the rest were glvon
lreatments after the lesionz of the neck had subsided. Followr-
Ing the trealment thus deseribed, a few new cases and several
relapses developed and general treatment again wos given the
herd Ty Dr. . O. Clay, on October 23, 1930, October 31, 1920,
and Novemher 14, 1920, hut tartar emelic was waed with Bayer
205 only on animals positive for lhe disease, while Raver 206
alome was given for prophylaclic reazons Lo the animals with
megative blood-flma, Now and then an animal or iwo has had
Lreatments given as lale in onr period of cbservation ag Ausust,
1851,

It is extremely diflicult, even in expert hands, to treat a larme
herd of animals intravenously without allowing o little of the
treatment to escupe from the puncture in the vein after tha
needle has been withdrawn, Any escape of tarlar emetic pro-
dueces very unsatisfaetory local results and not infreguently mural
thrombi develop in the jugular vein, Sometimes only a patch of
slightly indurated subeutaneonsg tissue oecurred and that 00T
subsided. Many times larre abscesses formed with an asso-
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ciated jugular thrombosis and occasionally there was a fatal
hemorrhage from the vein. This discouraged the curative as
well as the prophylactic application of the drug, yet tartar ametic
etill secms to he the most effective trypanocide.

The greater part of the discouraging rvesults of inlravenous
tresiment with tartar emetic cccurred in the voung and unman-
apeable animals,  (See table TL)

Caprk IT—Neek dnfuries folfowing bulravenons inieclions,

ANIMALS NECK IXiunriEs

AGE TrEaTED e
- 7 fiai | Numeke | i
Ueler 12 months, . ... sy 25 | 13 52.1)
Lveny tord ynedrs. sl i £ty 17 i 5.7
A vears Lo 20 vears, . S 67 4 [ 8.4
T o= SR e T IR T EaEE
Tostalee o SRS [ 158 [ 1 | 22.7

Twelve of Lhese cases revealed only a patch of induration
or non-discharging abseess,  Sixtecn animalz had discharging
abscoseos,  Seven animals had large open uleers, jngular thrembo-
ziz and severe hemorrhage from the vein, One animal had a
most extensive phlegmonous lesion of hoth sides of the neck
and almost complete obstructive thrombosis of both jugular
veins.

Recovery is apparently complele in 25 of these animals, but
these lesions played an important primary or contributory rale
in the cause of death of eleven animals. Twenty-one of these
accidents were in animals only under treaiment for prophylactic
reasons. '

Table 11T shows that 51 cazes were discovered by the fivst thick-
Blood-film survey and that in the 32 mwonths which have ful-
lowed there were 16 new cases and 16 relapses or the recur-
rence of parasites in the blood-films discovered. At the close
of September, 1932, there were 34 cases of treated trypanoso-
miazsiz still in the Miraflores herd and apparently they are in
good condition except for some that were ki llad for experimental
reazons,  Twenty-one (318 per cent) of the 67 cases never were
found poeitive for trypanosomes after a full course of treatment
had been given,

The eatile that had ranged with this herd were sepregaied in
pastures several miles distant in Nevember, 1931. It is inter-
osting to note that no new cases have developed since then, This
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offers supportive evidence that cattle ecarriers were infecting
some of the vampire bats of that region.

Felapse oceurred in 23.2 per cent of the horses and in 25 per
cent of the mules. A gelding, three vears old, under prophylactic
treatment from January, 1930, to Aupust, 1931, became positive
for {rypanozomes at the end of that periad,

There have been 108 snimals added to thiz original herd of
1568 from January, 1930, to September 20, 1932, Sixtesn of them

Tarre HI—Trypanosomes in  bloodilm swreey by months
(Mirafores Stock Farme herd),

|
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wore colts thal are offsprings of the herd and all were negative
and have remained negative to blood-film surveys. There were
six colts, eight mule coltz and two burro coltz. The old animals
added were 61 horses and 31 mules. Sinee September, 1931, an

Taple IV—Genera]l incidence of frpponceomiasis {n MWircflores Rerd
FElvick-Diood-film surveyt.

MUMBER PosiTive
ANIMALS Examinen —— — 3
F NUMBEE - i
FEOUEES. ooy v wovl e | L& i 405
Muales. ... .. Rl 16 5 500
Brros. ..o cve v 4 0 0.0
Totals. . ..., .. 158 Gk 40,5

Tauly V—Deaths from ail eawses in Mirefores Rerd (Januery, 1030,
fo Awpust, 19371).

Cavze oF DeaTa ANIMALS
Trypanosomiasis, ungomplicated. . ... o0 il 17
Trypanosomiasis with treatmend segquelae or some form of external
i Tl R e e 15
Prophylactic treatment sequelas. ..o i b
Other cavses nnassociated with frypancsomingiz, obd animzls, nn-
B | R0 o e e s S e e SR e e 17

old member of the herd relapsed and one old member became
positive for the first time on September 24, 1931, Two of the
new horses added to the herd hecame positive so soom after their
arrival that it is difficult to say where they acquired the dis-
eage,  The others were negative and have not contracted the
disease by contact in pastures with the old herd

DiacwosTic METHODS USED oN MirarLores HERD

We depended on monthly thick-blood-film surveys for the herd
in general and on daily films for a week or ten days on elinieal
sugpectz, In addition, a zuinea pig was inoculated bv the intra-
peritoneal route with 2 to 4 ce of blood, using one pig to each
horse. On only one oceasion have we had a guinea pig develop
the disesse from equines in which we failed to find the parasite
in the blood-film. At the close of a year of observation, we
collectad serum from the spplieation of the complement-fixation
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test {Janvary 27, 1931) on 122 members of the Miraflores Stock
Farm herd. Each specimen was carbolized 0.5 per cent and
forwarded In refrigeration to the Bureay of Animal Industry,
Washington, 1. C. These apecimens: were divided on their ar-
rival go that Major R. A, Kelser, V. C,, T1. 8, A, Chief, Veterinary
Laboratory Section, Army Medical Center, Washington, D, C.,
alse could examine them, A number of these specimens were
anticomplementary or otherwise unsatisfaciory. Specimens were
again collected on March 13, 1921, and sent to the same Inhora-
tories.  These animals represent the survivers of the herd that
had been under treatment for s vear. Both laborstories made
three separate tests ol ecach zerum, using 7. eguiperdum antigens
that were about two weeks old. The secomd shipment of speci-
mens were set up against freshly prepared antigens of T. hippicum
as well as T. eguiperdum. These antigens, when of the same age
and dengity, can be expected to give the same results. A com-
parison ol the results obfained [rom the combined records of
monthly blood-film surveys and the complement-fixation test is
given in table VI.

It must be stated that since these tests were performed, horse
17 became positive for trypanosemes (Augusl, 19515,

In ovder to climinate the confusion caused by the application
of the complement-fixation test to & herd that had been under
treatment for a long time, weo checked these methods on another
herd in the early stage of the dizease and which had not been
wiven treatment., This Escobal Farm herd (Standard Fruit and
Steamship Company) was localed on the wesl bank of Gatun
Lake and was negative to a Blood-film survey in Aupust, 1930,
but by May, 1931, the disease had appeared there, We repeated
the blood-film surveys and also collected specimens of serum
trom 108 animale for the same laboratories to apply the eomple-
ment-fixation fesls. The results arve given in table VIIL.

Nate that all but two of this herd were mules. The Bureau
of Animal Industry wsed a one-day-old antigen of T equiperdum
and a six-day-old antigen of T, kippicum, without getting impor-
tant variztions in the resulls of the test.

The Avmy Medical Center used T, equiperdum and T. hippicum
antigens, each three days old, without appreciable variations in
the resuolt.

Both laboratories secured a positive diagnosizs in mule 93.
This animal showed ample clinical evidence of the late stage of
the disease but numerous blocd-films were examined and found
negative for trypancsomes. On the other hand, mule 90 was
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TanLy VI—omparizon of vesults obioined from ihe comlined records
of worthiy bloodgilne suwrveys and complement-Reation tests,
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Tasre VI—Compariton of vesults obfoined from the combined records
af wonthly Dlood-Aln sureeys ond complement-fleation lesls—Oontinued,

Efj‘g' ANIMAL Lnli?fi;::]rz;“ o= Cm‘“"”"'EHNT"F'_xJ‘TIDN Tesr
Brocn-Fia | BAL | AmrM.C.
|

3 Horae = --

ad Torae : = i

RE Torse - - -

A Maran =

B Horan — - =

B4 Herae -+ +4 1+ +++4

Bl Horse £ - A

G0 Horae + [ .

02 Herse - = | i

O Horse e - | -

o5 Horze - Eid | =

o Horse - == |

o7 Horae R - [

) Torse - --

i} Torse - -

1 Tlorse - —
102 : Toran - - =
103 Herse — - =
10 Horse — i
100 Horse - —
110 | Horse — - —
112 Horse - 2= =
113 Horse - = =
121 Horse — | --
123 Morse -
124 Tlorse - -
125 ITorss - -- -
126 Horse - | - -
127 Hors: - [ - o
120 Horss - L
131 Horas - o
132 Huoree - .- =i
133 | Harze - L B L -
134 Hirrse - = [ -
1AG Heoree - — I -
138 Harsa - — | —_
139 Horse - +4+4 | F4+F+
140 Tlarza - -
141 Tloarse -
14% Haran = | - | -
145 Harae = - | .
146 Hoarze - - =
156 Hogze - 44+
TG0 Horse - -
161 Horse iy - —
L2 Horse - e o S + 4+ +
163 Horse - 4 | S CX B
165 Horse - = -
171 Horae — —

172 Horse + = o
174 Morae - - —
176 Tlorse - = (= -

*Very slight reaction,
I



BEQUINE TRYPANOSOMIASIS ) 473

TARLE VI—Comparizon of resulls obigined frow the combined records
gl sonthiy bood-film surveys and complement-fioadion fests—COoncluded,
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~diagnosed easily by the usze of the blood-film and was negative to
the complement-fixation tests of both laboratories.

Both the blood-film survey and the complement-fixation test
should be uszed for diagnostic purposes, and in zpecial cases a
rilinea-pig inoculation should be added. However, it seldom hap-
nens that a few frequently repeated thick-blood-film examinations
fail to establish a diagnosis in our local form of the disease. It
iz not an easy nor an inexpensive matter to keep s {resh satis-
factory antigen for daily use, vet in the late stage of a chronie
or treated case one must have recourse to thiz diagnostic method.
In arder o learn how early the complement-fixation test would
definitely respond to the disease we inoculaled a normal horse
and mule with our local strain of T. hippdeume. On May 25, 1931,
these animals were given intravenous injections of guinea-pig
blood that contained an abundance of the parasites. The mule
was given 2 ce and the horse 2.5 ce of this blood and both ani-
mals were positive for trypancsomes the next day. The mule
had eight parasites in its thick-blood film and the horse len
parasites,

Subeutaneons inoeulations vsually requirve five to seven days
before parazites are found in the blood-films. These animals
were allowed £o run an unireated course for several weeks, Blood
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TapLe VIL—Campiarison of resulls obtained from e combined records
of wanthly Wood-fite surveys and complement-fination tests frecheek).
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specimens were collected for the application of the complement-
fization test, 16, 24, 31 and 38 days after the two animals had
been inoculated. These were sent to the same laboratories for
examination and each specimen was reported as positive for the
disease. We had not anticipated so early a response to the
teat or earlier specimens would have been forwarded,  Both

animals revealed a very delinite clinical pieture by the time
~ the third specimen was forwarded, The horse, alone, showed
marked edema of the belly. These animals were now placed on
treatment using tryparsamide. Five human doses (10 grams)
were taken as one dose for an animal, This treatment has heen
continued every five to seven days during a period of six weels,
Their physical condition has improved but daily bleod-films have
been pozitive in almost every instance. The parazites ave pres-
ent in o sparse manner ag a rule, but about onee a weel they
are found in great numbers,

On August 13, 1931, the mule had over 200 parasites in one
thick film while the horse, on August 17, 1931, had over 300
parasites in its film. Trealment was started on the horse on
June 29, 1931, and on the mule on July 6, 1931, The dose of
the drug was inereaged to 12 grams. The dailv blood-film con-
tinued to be positive for trypanosomes up to September 22, 1951,
when the treatment was changed to a series of three doses of
Bayer 205 plus tartar emetic, The mule showed a few trypano-
somes for the next two days affer the first dose, but hoth the
horse and mule remained steadily nerative from that date for-
ward. The mule, at the time thi=z is writien {Oetober, 19323,
i3 In good physieal eondition and is performing the duty of a
saddle animal for the Cattle Industry. The horse Iater was used
in an experiment to see whether the dizease and ils trestment
developed any degree of immunity against a new infeetion by
the same parasite. It was given 2 ce of blood from the heart
of guinea pig 51 that was positive for 7. héppicum. This was
an intrajugular injection, made January 24, 1932, It again ac-
quired the infection but never revealed many trypancsomes in
its blood-films. The elinical picture of the disease reappeared
and its condition became so helpless that on March 11, 1932,
we killed it.

ABSOCTATED DisEasEs FOUND

The general application of the thick-blood film during the firat
189 months of observalion of the Mirallores herd shows that 27.8
per cent had piroplasmosis and 20.2 per cent had filariasis. It
is safe to conclude that every animal raised on the ranges in this
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region becomes g carrier of these diseases as goom as it becomes
a few months old. The only acule cases of piroplazmosis that
wa find are those which occur in recently imported horses used
as mountas for the Army and in young colis and foals in the
rural herda.  Almost every autopsy examination reveals several
adult filariz in the peritoneal cavity.

Swirocketosiz:  The general surveys of the herds in the Re-
public of Panama and the Canal done revealed four animals
positive for this disease. Three of them were very scant in-
feetions, while one was very abundant., We do not believe that
the infection is wvery important from the viewpeint of the
clinician,

Laminitiz: Thiz was found in its usual incidenee among old
animals and the lesion seemsz to be provoked or intensified by
the use of frypanccidal drugs, Indeed, some caszes of laminilis
appear to be divectly caused by the drug. These drugs also
canzed many animals to be 04T and lame for & day or Dwo alter
treatment. Many animals also developed a dry painful swelling
of the anal and wolvar tissues, with radial fissures thal oozed
and required attention to prevent myiasis. Two animals did
develop anal myissis (Cochliomyin mecellovie Fab) . Two abor-
tiong oceurrved following treatment but the dizesze may have
been as much responsible for these accidents as the drag.

Intestinel paresites: These ave, of course, very common and
many extremely heavy infestations were lfound in animals from
six months to two years of are. Strongylidoziz, sz a severe
infection, has been present in every horse and mule over a Lew
montha af age that the senior author has examined at avtopsy
during the past three vears in vavious paris of Panama and the
Canal Zone. Every autopsy hazs revealed either a verminous
aneurvam of the mesenteric artery or chronic obliterative arter-
itia of thiz vessel with marked stenosis,. We are inclined to
attach more importance to this arterial lesion than iz usually
given it by writers. One must admit at onee that a great
many animals manage to lead a long lile with perhaps few serious
periods of interference from this disease. On the other hand,
many #erious complications do oceur and these are probably
more common in voung adolt animals, Serious aceidents arve just
s apt to be associated with small aneurvsms as large onea.
These lesions of the mesenteric artery are very easy to overlook
at autopsy because they wsually form 3 mass about the size and
shape of a lemon that is buried in the mesenterie tissues and
surrounded by a cluster of enlarped Ivmph-nodes. The aneurysms
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are located usually at a distance of a few centimeters from the
wall of the aorta.

We o not fee] that “colie™ is the most frequent clinical mani-
[estation of the dizsorder. Unexplained emaciation, anemia and
weakness in voung animals seem to be the bhest puide to a clin-
ical diapnosis. A vast number of these aneurysmal sacs, in ani-
mals aeately il as a result of this disease, are filled with either
arganized or recently formed thrombi as well as the layvae of
the parasites. The sac, when emptied, very frequently shows
one oF more neeratic spots in zome part of iig wall that involves
all coats of the vessel. These necrotic areas are usually well
supported apainst rupture by the acute and chronie inflamma-
tory progesses set up in the fissues immediately ootside the
sac.  This disease of the mesenteric artery iz a great handicap
to 2 herd when it is invaded by other diseases and particularly
by trypanosomiasiz.  The latter disesse iz accompanied by severe
ancmia as well as by the increased danger from thrombosis due
to the toxie effects of trypanocidal deogs,

We have seen no evidence at autopsy that the three irypano-
cidal drugs we employed were effective against the larvae in the
aneurvsmal sacs,  We feel reasonably certain that nine deaths
in the Miraflores herd can be ascribed chiefly to accidents in
yermineus aneurvsms of the mesenteric artery, such as embolism
and thrombosis and some obstruction fo the arterial bloed sup-
ply which must in turn have interlered with the assimilation of
food. An elfective treatment directed at the Iarval stage of
these worms might alse enhance the danger of embolism since
the desd larvae may become foreipn bodies in the blood-stream.
We have accepted a number of cpportunities to examine animals
killed becanse Lhey were unserviceable, that is, no definile reazon
could be assipned for their condition, such as the presence of
a well-defined diseaze or injury or advanced age.  All of these
animalz revealed either stenosis or dilatation of the mesenieric
artery of a severe degree due to strongylidosis.  There was
marked interference with the [unction of this arterial tree,

Many yvoung animals in the Miraflores herd were treated for
worms by the oral administration of tartar emetic and in addition
they received routine treatment intravenously with Bayer 205
pluz tartar emetie for lrypancsomiazia,  We sacrificed some of
thess animals to nete the rezult of treatment and were disap-
pointed when we found living lavvae in the aneurvamal sacs and
also many living parasites fast fo the mucosa of the cecum. %
iz alzo worthy of note thal living adult filarial parasites were
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found in the peritoneal cavity and that in some instances piro-
plasms also could be detected in blood-films following treatment.

PROPHYLACTIO TREATMENT

The many evil results following sach treatment in the Mira-
florea herd and the need of very frequent treatments actually
Lo prevent infection have cavsed us to decide thal such manape-
ment of & herd in an epizodtic is not wartanted., Furthermore,
the expense involved would zoon be ont of all proportion {o the
market value of the animals,

BEGREGATION

A diligent Ianboratory service soon can weed oul the positive
animale so that segregation and trestment can remove the risk
of the spread of the dizeaze from such animals, Protection of
the negalive animals can be zecuved by stabling them in illum-
inated or screened barng, The infected bats will live only about
s month and the only “earrier rizsks” lalt at large ave the cattle
and other animals already pointed ont that become lght carriers
of the parasites for a few months. We have known for many
vears that animals kept continuously in stables seldom develop
trypanosemiasis.  They are far more apt to be free {rom the
attacks of bais, horse-flies and other insects, ag well as exposed
Lo & much less extent to the mechanieal means of transmission,
Even pasture segregation in a wide agrienltural region can be
of considerable benefit. The Miraflores herd was found divided
in four pastures relatively close together around the same arm
of Mirafiorez Lake. All of these pastures developed =ome cazes
of trypancsomiasis, but a very lavge majority of the cases came
from one pasture. Segregalion is an easy matter with local
Avmy animals for they are kept in stables lighted by electricity
and are never on pasture. Even during maneuvers through the
jungle and the inferior these animals are kept on a picket line
and fed, and fe some extent protected by lanterns. They avoid
ag far as possible any contacl with range or village animals,
Animals kept in this manner are open to daily inspection and
@ sitk horse or mule 12 found in an early stage of ite illness and
placed in a guarantined stall. These animals are well groomed,
seores are under daily trestment and ticks removed and their
hitez treated. There are three collections of Army animals on
the east bank of the Panama Canal directly opposite two foci
of the digease on the west bank of the canal. One period of
Army maneuvers has occurred during the epizodtie. Notwith-
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standing these conditions, we have had buat five cases of the
dizease In almeat 2,000 Avmy animals,

Strict guarantine of the discazed areas, of course, was of some
assistance. We were not so sure what results might be expected
in rural animals that were kept part of the time in stables and
part of the time in pastures, An owner i in great diflicolby
when this disease 15 present in a herd, since he cannot safely
add replacement animals during an epizodtic and he dislikes sac-
rificing animals that the mieroscopic examination alone shows
arg positive and in which there iz ne sign of illness o he
found on inspection or by the use of the animal. He receives
no pay for the animals killed under these circumstances,

The Eseobal Farm of the Standard Fruit and Steamship Com-
pany had a herd of this character located on the west bank of
Gatun Lake gbout 45 minutes launch ride from Galun, the near-
est Canal Zone village, We performed ten thick-hlocd-film sur-
veys at intervals of about three days and applied one complement-
fization test to the herd. The positive eases were collected as
they were discovered in one small banana form aboul four miles
from the clean members of the herd. There was a ridge of
about 400 feet elevation between the clean and infected animals.
All late-stape cases of the disease were killed, but the other posi-
tives were worked until they became unszerviceable before they
were sacrificed.  Some of these animals were of serviee for two
or three months,  Three of them, small muoles, are still living at
the end of 16 months, but are in very poor condition. No new
cacses have appeared in the clean members of the herd nor in the
new animals added to the main herd. It iz of intere=t f0 note
that almozt no cattle ranged the area in which this herd was uzed.

A second herd located nol far away contained a smaller col-
lection of animals. We have adopted the same method of man-
apement exeept that all positive cases were killed and this area
alzo has remained free of the diseaze. It would appesr from
these experiences that mechanical means of transmizsion should
be given due consideration as well as the natural vector. The
perpetnation of the disease in a region iz no doubt due to such
a veclor and some isclaled animal reservoirs. The senior author
has placed a puinea pip with clipped ears in a closed pen with
one infected guinea pig with a clipped bleeding ecar and managed
to infect the clean pig. Thiz cannot happen with much success
unless straw or grass iz placed on top of them in erowded guar-
ters. This forces them fo run in tunnels through such prass
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or straw and they pick up wet fresh blood on the freshly clipped
far.

During the consiruction peried of the Panama Canal we were
inclined to believe that this disease would be eradicated in the
Canal Zone within a few years. We based this belief on the
hope that the Canal Zone would remain & depopulated region for
domestic animals as well as man and that tranaportation would
he motorized to such a large extent that the disease could not
perpetuate itself in the small number of seattered stabled ani-
mals required by the Panama Canal and the United States Army.
The period of operation and maintenance of the Panama Canal
has now been in effect many years and equine trypanosomisgis
iz still present and reaches al Limes epizodtic proportions.

The idea of a depopulated Canal Zone was abandoned. Farms,
large and small, are scattered all over the Canal Zone and herids
of animals are found in villages along the boundary. Trial mva-
tems connect certain parts of the Canal Zone with these conlact
villages, It ig more or less easy to control the disease in animals
ander the direction of organizations like the Army and the
Panama Canal and large agricultural organizations but it is dif-
ficult to follow the condition of each small private owner's stock,
Such animals are potential reserveirs that can remain coneanled
for a long time. The Panama Canal, the Army and large agri-
eultural organizations have learned from cxperience that they
cannot matorize to the extent they planmed a few years ago. 1i
is certain thal a relatively large number of horses and mules
will always be required. The difficulty in maintaining control
of the disease i3 greater at present than in the past because of
the road-building which permits easy and inexpensive transpor-
tation of cheap work animals, a class that formerly was not
worth ocean transportation.

Trypancsomiasis has seldom gained a foolhold on the swest
side of the Canal Zone. The new road system now open for
use through the upper provinces of Panamsa already has per-
mitied the disease to become established about 200 miles beyond
the west side of the Canal Zone. These roads soom will form
a segment of the international highway and when this is in op-
eration there iz no reason why this form of trypanosomiasis
should not find its way by relay through Central America to
the United States unless vigorous steps are taken to check its
advance. The senier auther has had opportunities to survey
large herds of stoek in the Atlantic coasfal plains of Costa Rica,
Honduraz and Guatemsla, but did not find a case of the disease
in these regions. It was found on the Atlantic coast of Colombia.
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A closely related equine trypanosemiasis, dourine,® in the
past has appeared in nine of the middle west and =southwesiern
states us well as Canada and the time and expense involved in
itz contral sheuld locus serious attention on the possibility of
thiz form being introduced.

There are many animals, particularly muoles, afflicted with
an early stage of the disease that could travel the road syztem
from Panama to Texas before the dizease would plainly manifest
itself to a ecasual examination by an inspector. Diagnosis de-
pends chiefly on laboratory methods in the early stage of the
disease,

SUMMARY

i, The first scientific record made in repard to the presence
of equing frypancsomiasis (murrina or derrengadera) on the
isthmus of Ponams wasz written by Darling, in 1910, He estab-
blished the fact that it was a trypancosomiasis and he named
the pathogenic agent Tripoencsome kppicum, The clinical ehar-
acter of the dizease and losses due to it seem to have been known
long before thisz date. The local helief iz that epizofiics of
this character did not oceur in Panama until large business con-
Lacts with other nations started the importation of stoek, What-
ever the facts may be regarding introduction from outside, it is
certain that the disease has been enzoiitic for a very long period
of time in that part of the republic which includes the Canal
Zong and exlends to the boundary of Colombia. Outbreaks of
the disease have nol appeared in Panama during the last 228
vears with seasonal regularity, yel local stock-owners state that
most of the widespread epizodtics have made their appearance
in the monthe from September to Januvary., There iz usually a
period of a few years between epizofitics. We believe this is
due in part to the slow replacement of animals killed by an epi-
zodlie, thus greatly rveducing the number of contacls and eox-
posures.  New cases and epizodtics of major or minor degree,
in our experience, have cccurred in every month of the vear.
The diseaze appeared again in epizodtic manner in the Panama
Canal Zone during the cloge of the vear 1929, There were two
foci on the west bank of the Canal Zone, One ocecurred at the
Mariflores Stock Farvm, near the Pacific terminusg of the canal
while the other appeared at the Atlantic ferminug, between the
Gatun Dam and Cristobal. A foeus alzo waz found shout 200
miles west of the Canal Zone in the republic of Panama. During
the late months of 1931 and the early months of 1932, it ap-
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peared about 30 miles down the Pacific coast from the city of
Panama, in the Sabanas between Pacora and Chepo.

2. Tryponosome hippiewm and the disease it produces seeIs
to us to correspond to that found in Colombia. New that we
have learned that T. hippicwsm can be carried by cattle, there is
more supportive evidence thal inclines us te share Wenyon's
believe that T. kippicum and T. veneznelense are simply races of
T evansi and that they differ [rom it only in minor details,

4. The elinical picture of the disease is exhibited by fever of
an irregular character, progressive emaciation, anemia, faint
ieterus, a rough coat and somelimes edema of the most depend-
ent part of the abdominal wall and sheath and to a less extent
of the legs. Late in the illness there is a marked weakness of
the posterior extremities and the animal walks with a stiff,
stagpering gait, frequently drapging the foot. There is no
impairment of appetite throughout the course of the disease. It
iz frequently pessible to find the trypanoseme in the blood-film
of an animal two or three weeks before clinical evidence of the
diseaze appears. For this season, as s00m ag & single cage is
vecognized, a general laboratory survey of the herd should be
made. Such a surver may consist of bleod-film examinations
for the detection of trypanosomes, inoeulations of susceptible
animals and the application of the complement-fixation test fov
equine trypanosomiasis. We select the thick-blood-film method
for rapid field surveys, since it is difficult to examine fresh bload-
films in the field in eloudy, rainy, windy weather., A herd should
be examined every twe or three days, for al least ten surveys,
in order to pick out all of the cases that are active or are in
the incubation period. When it is possible to have recourse Lo
the complement-fixation fest, thiz will be of ereat assiztance but
in most field work where we have daily access to a herd we
prefer the blood-film survey, supported by guines-pig inocula-
tions in selected cases,

4, The recent work of Dunn® in hig study of the loeal bats,
has established beyond doubt that the vampire bat, Desteodus
rotundus murinus Wagner, iz an important natural vector af this
disease and that it can disseminate the disease on its nightly
feedings over an average period of about one month after il has
acquired the disease and belore death overtakes it as .a resull
of the disease. It adds additional preof that this frypanesome
pan pass through the nermal mucosa of the alimentary tract.
The question of natural insect vectors (horse-flies) is still open.
However, our epizoitics of this disease are found only in herds
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~here the disease has been given several months to gpread and
in the caze of an insect vector the epizoitie should appear in
an explosive manner. We believe that the vampire bat iz prob-
ably the main vector that keeps the disease enzoitic. Mechanical
means for the spread of the discase must be given due considera-
tion, for we know that any means of {ransferring wet, infected
blood to breaks in the skin of a negative animal or into the
mucous tracts of an animal ean convey the disease. Coition 13
probably as fmportant & means of transfor as any other mechan-
ical means.

5. We can experimentally produce this form of trypano-
comiasts in all of the wild and domestie animals that we have
heen able to collect, with the exception of the ehicken. Nearly
all of them, however, die within a few weeks after they acquire
the infection. The small, native mule, domestic cat, white-tailed
deer, brocket deer and collared peccary (wild hog) can live
from four to 16 months before death supervenes. In fact, we
hawve three untreated mules that have survived 16 menths and,
although their physical condition ig very poor, they will prob-
ably live several months longer. Animals that we have been
able to infect but which recover spentaneously are the moat,
sheep, domestic hog and a calf. The only animols, aside From
the cquines, that we have found carrwing o nefurelly cequired
infection, were cattle, Such steck ranging with an infected herd
of horses and mules, when tested by guinea-pig inoenlations, re-
vealed the fact that 4.5 per eent carried this form of trypanc-
somiszis.  Where equines and cattle range together day and
night, without protection from vampire bats, the question of
control of thizs form of trypanosomiasis becomes a gerious prob-
lem to the owner. We think it safe to assume that il
reserveirs or earriers of great importance for the perpetuation
of the dizesse in Panama are caltle and certain herses, miles
and burros with a high individual resistance, Reservoirs of
gepondary  importance arve the wild and domestic hogs, deer,
gheep, goat and the domestic cal.

g, Immunity is not conferved by infected guinea pigs Lo their
offspring and the foals of infected mares can acquire the dizease,
One experiment horse, that was not treated until it was in a
eritical advanced stage of the discase, apparently was eurad.
Its physical condition was good and guinea pigs inoculated with
hlood from its jugular vein did not acquire the dizease. We
successfully reinfected thiz animal and it died of the disease,
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although it never had the abundant number of parasites that
had appeared in the initial infection.

7 The straine of T. hippicwm do not always behave in the
eame manner on initial infections secured in guinea pigs from
different horses and mules, but this may be due to individual
peculiaritics in the animals, since, when carried through a long
series of guinea pigs, the average duralion of the disease 15
about the same. The strain secured from esttle earriers of the
disease ran a typical clinical course of the disease, ending in
death in the sverage time expected. The trypanosome was gimi-
lar in all respects to T. hipplewm recoversd from horses and
mules in an epizoiitic except that the majority of the parasites
revealed either & very small centrosome or none at all. The
introduction of cattle, horses and mules from all parts of the
world and, in partieular, from the north eoast of South America
should have succeeded in bringing in almeost any ferm of try-
panosomiasis that could survive the period of tranaportation by
sea. This iz another reason for considering the possibility it
a very cloge relationship between all our tropical and subtropical
forms of sguine trypanosomiazsis common to the western hemi-
spherea,

2. No treatment was in local use for the disease until a few
vears ago. It was simply & question of surveving all animals
and then gquarantining or killing the positives found. A num-
ber of new trypanocidal drogs have appeaved in the pasl fifteen
vears and the Mirallores epizoélic gave ug a chance to try some
af these. We were forced to choose those that happened fo be
in stock om the Isthmus and these were tryparsamide, naganol
(Baver 205 vel.) and tartar emetic, Tryparsamide did not
kill the infection even over a long course ol treatment in a
horse and mule, but it seemed to offer some prolection, since
the animals ran a longer course than usual wilthout rotting off
{heir feet. The use of naganol gave betfer resulls but was
followed by too many relapges. Our past experience with tartar
emetic proved to us that it was an eflective trypanacide but
the drug was too toxic for the host. We compromized by using
a half-dose of tartar smetic with a full dose of naganol. There
seems 1o be something in naganol that guards the action of
tartar ometie, At any rate it is the first time that we have
been able to treat any animal with the disease successfully. It
is gur practice at present to treat them as follows: Horses
and mules over 600 lbs. in weight receive 8 grams of naganol
and 21 grains of tartar emetic divided into three doses. The
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first dose consists of 4 grams of naganol and 7 graing of tartar
emetic; the second dose jg 2 grams of naganol and 7 graing of
tartar emetic and the third dose iz the zame Az the second, Iach
dose iz dissolved in 200 cc of distilled water and injected into
the jugular vein by gravity. Six days intervene belween these
injections or doses. It is extremely difficult, even in expert
hands, to treat a large herd of animals in thizs manner without
the escape of some of the drugs from ihe punctured vein, Bad
resulte follow the least escape of the drug. Sometimes omly
a pateh of slightly indurated tissue occurred that muickly sub-
sided. Beveral times large abscesses formed with an associated
Jugular thrombosis and oecasionally a fatal hemorrhags from
the jugular vein. Most of these bad results oceurred in young,
unmanageable animals.  We have ceased using or advizing the
use of prophylactic treatment since it must be given too fre
quently, it is too expensive, it is followed by too many bad
results and, furthermore, the cantrol of the diseasze ean be .ae-
complished better by other mesns. The records show al cases
in 158 animals belonging to the Miraflores herd. when control
of the situation was undertaken. In the 22 months of observa-
tion that have followed (this includes 108 additions to the herd),
LG new cases have developed and 16 relapses have ocourred, At
the close of September, 1932, there were 34 of the pogitive cases
Ioked upon as cured. Some of these were sacrificed for study,
while many of them are on duty and seem to be in nermal con-
dition. Twenty-one af the positive cases were never found posi-
tive after the first full course of three treatments was given.
No new cases have developed in the pasl eleven months,  During
this period of time no cattle have ranged with the herd. The
original herd has received 108 additions since the first diap-
nostic surveys were made (from February, 1930, to September,
1932}, Bixteen of them were coltz that are the offspring of the
herd, 61 horses and 21 mules. Sinee Seplember, 1951, an old
member of the herd relapsed, one old member became positive
for the first time and two additions to the herd became poaitive
80 soon after their arrival that doubt exists as to whether they
came infected or acquired infection later, Notwithstanding the
wonderful advance made in the manvfacture of irypanoeidal
drugs, it is still necessary to seck for something that can be
more cheaply, easily and safely adminiztersd. The majority of
the animals in this region are not valuable enongh to wariant
the expenze of the prophylactic and curative COULEEa &8 Yecom-
mended by the manufacturers of thesze drugs. A zafe drup that
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can be purchased easily and adminiziered by the average owner
of cheap work animals iz needed.

8, The general uze of the blosd-film surveys during the firat
19 months of ohbservation of the Miraflores herd showed that
27.8 per cent had chronie piroplasmosiz and 20.2 per cent had
filariasis. It is safe to conclude that every horse and mule that
grows up on the local ranges acquire these infections. The only
acute cases of piroplasmosiz that we have found were those that
seeurred in animals recently imporied from the United Stales
or coltz born on the local farms.  Spirochetosis was found
four times in our general surveys. We do nel consider it very
important from the clinical viewpoint. Intestinal parasites are,
of ‘course, very common and many heavy infeclions were found.
Strongvlidosis, as a severe condition, has been present In every
animal shove a few months of age. The verminou: aneurysms
af the mesenierie artery and mesenteric srieritis connected
with this infection are serious factors. Many animals lead a
long life with this condition present but it is a serious potential
source of trouble, At any time the animal iz brought below
par, a mural thrombosis is apl to develop that partially or com-
pletely cuts off the lumen of this important veasel, It iz of
interest to note that the usge of tartar emetic by mouth and by
intrajugular injections have in most cases failed to lill larvae
in these aneurvems as well a8 many that altached to the mueosa
of the eecum. Osteomalacia (bighead) was recorded in five
animals as well developed cases of thiz dizease. Laminitis was
found in it uwsual incidence in old animals. The lesion is in-
tensified by the use of the trypanccidal drugs. Indeed, some
rases of acule laminitis appear to be the direcl result of the
uze of the drug.

10, Cardinal features in the management of a herd infeeted
with thiz dizease shonld conaist of numerous laboratory survers,
frequently repeated, employing the blood-film, animal inocula-
tions and the application of the complement-fixation test in order
to segrepate the poszitives for treatment and o destroy old or
useless animals, Protect mules and horses in screened or illum-
inated stables from dusk Lo davlight to prevent batl biting. Aveid
ranging horses and mules with cattle, Treat all open sores and
cuts to aveid mechanieal lransfers of the disease from animal
to animal and prevent coltion until the herd is again clean,

11, Murring or derrengadera presenls a different problem in
eontrol measures than deurine, The latter is aaid fo be trans-
mitted almost solely by coition and measures for the suppression
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of dourine are directed only at this method of the spread of the
discase, Murrina also can be transmitted by coition, but mechan-
ical means, the animal reservoirs and the vampire bat must be
given aitention in control measures. The disease is not limited
to brood mares and stallions. Colts, mules and young geldings
become wictimz of the disease and even cattle are found with
natural infections. )

12. We have never been able to establish a laboratory diag-
nosis of this disease west of the Canal Fone until January, 1930,
when we found it as far up the Paecific coast as Apuadules, a
distance of about 200 miles, We consider the disease enzodtic
in the Canal Zone and that part of the republic of Panama next
to Colembia. The completion of the international highway will
favor the introduction of this disease northward and conceivably
az far north as the Unifted States unless quarantine methods are
placed in effect. The disease ean become established in' a herd
several weeks and sometimes monthe before ordinary inspection
of the herd will show a serious losg of animals and suffieiently
advanced stages of the disorder (o cause a suzpicien of its real
nature,
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