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SPOTTED FEVER IN PANAMA; ISOLATION OF THE ETIOLOGIC
AGENT FROM A FATAL CASE

ENID C. pe RODANICHE axp ARCADIO RODANICHE

Although spotted fever is known to be endemic in this hemisphere in Canada,
the United States, Mexico, Colombia and Brazil, its cccuwrrence on the Isthmus
of Panama has not vet been demonstrated. Tt seems of importance, therefore, to
report the isolation of a strain of Rickellsio belonging to the spotted fever group
from the blood of a native Panamanian, permanently resident in the Hepublie,
wha died of a fulminant infeetion 12 hours after admission to the SBanto Tomas
Hospital located'in the City of Panama. Due to the grave clinical course of the
disease, the jaundice and vomiting, yellow fever was strongly suspected and the
assistance of this laboratory solicited in an attempt to izolate the virus. For this
purpose the chiel pathologist, Dr. J. M. Herrera and the physician in charge of
the ward Dr. J. Nicosia, submitted the following specimens: blood drawn on the
day of admission, blood drawn from the heart post-mortem and seciions of hver,
spleen and cerebral tissue. Maeroscopic and microscopie findngs later proved
negative for yellow fever and a tentalive diagnosis of acute hemelytic malara
was made by the pathologist.

The following clinical details arc available: The patient, A. 8., a 26 year old
negro farmer resident in the town of Chorrera in the Republic of Panama all
of his life, entered the hospital on February 7, 1950, He had suffered from fever
and bilious vomiting for eight days prior to admission. He had no history of vace-
cination against yellow fever. His condition on entry was grave with tempera-
ture of 39.0°C, pulse rate 140 per minute, respiration 40 per minute, conjunctival
jaundice and generalized maculo-hemorrhagic elflorescences. The liver was pal-
pated four fingers below the costal margin. The sensorium was clear. The urine
showed two plus albumen and granular tubes, The red cell count was 5.1 million
and the white count 13,750 with 74 per centneutrophiles, 24 per cent lymphooytes
and 2 per cent monocytes, Blood smears for malaria were negative. An admitting
diagnosis of parenchymatous hepatitis (probably yellow fever) and purpura
hemnorrhagica was made. Death occurred 12 hours after admission on February
8

In view of the sugzested diagnosis of yellow fever, serum in various dilutions
and suspensions of liver, spleen and cerebral tissue wer: inoeulated intracerebrally
into white mice. Also one cubie centimeter of serum from the blood specimen
drawn on February Tth was inoculated subeutaneously inlo a young female
Macacus rhesus No. 336 B and three cubie centimelers of a mixture of tissue
suspensions and blood drawn postmortem on February 8th were inoeulated into
a second young female Macacus rhesus No. 333 B. All mice remained perfectly
well throughout a two month observation period, However, Rhesus No. 333 B
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developed a rectal temperature of 104.8°F. on Feb, 13, 5 days after inoculation,
The temperature ranged between 104.8 and 105.2°F. for the suceeeding 4 days
and then dropped gradually to 102° by February 20, after which the animal re-
covered completely and is alive and well at the present time, Rhesus No. 336 1
developed a temperature of 104.8°F. on February 15, 7 days after inoculation.
The temperature ranged between 103.8° and 104.8°F, during the succeeding
3 days. There was increasing inappetence and apathy and the animal was found
dead on February 19th. The evelids were edematons and the eves flled with a
serous exudate. The inguinal lymph nodes were moderately enlarged and red-
dened, the spleen enlarged and firm and the liver pale with patches of yellowish
diseoloration. Otherwise gross postmortem pathology was negative,

Daily samples of serum from these two monkeys during the febrile period were
inoculated intracerchbrally into white micewith negative results. However, serum
drawn from Rhesus No. 336 B on the seceond day of fever was inocu.ated into
the yolk sacs of 6 seven-day old chiel embryos producing death in all in a period
of T to 4 days. Buceessive passages were made in further 7-day embryos but
ickeltsiae in sufficient numbers for definite identification were not observed until
the 4th passage. To date 16 successive passages have beon effected. Morphology
18 typical but growth is usually scanty and irregular perhaps due to the faet that
only one incubator has been available for these studies, which we have found it
convenient to maintain at 37.5°C. The Ricketisiae take on a pale purple colora-
tion with Giemsa's stain, a blue color with Castafieda’s. The majority show the
form of & minute lanceolate diplococeus although spherical diplococeoid, eoeeoid,
bacillary and filamentous forms of varying size may be present. They are found
in the intranuelear, intracyloplasmic and extracellular positions. Intracytoplas-
mi¢ forms are most abundant, intranuelear forms more rare, The extracellular
forms could be accounted for by the extensive cellular rupture and destruction
which is usually observed. The chick embryos die within 24 to 72 hours. There
may be marked vaseular congestion and hemaorrhages in the embryo proper and
the vitelline membrane, lesser hemorrhages into the choricallantoic membrane.
Embryos dying on the 3rd and 4th days show greater numbers of Rickellsine than
those dying earlier and have been preferred as passige material,

THE DIEEASE IN GUINEA-PIOS

Two male guinea-pigs were inoculated intraperitoneally with a third passage
yolk sac suspension before the appearance of typical Rickettsige. Both developed
fever on the third day after inoculation which continued for 5 and 6 days followed
by death on the 8th and 9th days respectively, Sporadie passages have been
made in additional guinea-pips employing both yoll sac suspensions and homal-
ogous blood drawn on the second or third day of fever as the inoeulum and the
intraperitoneal or subeutaneous route of injection. The incubation period has
varied from 2 to 5 days, being longer usually after inoculation with homologous
blood than with yolk sae suspensions. There is continuous high fever commaonly
reaching & peak of 105 to 106°F, and lasting forfrom 2 to 7 days. The temperature
may then fall rapidly or gradually to normal or subnormal ranges. Mortality after



SPOTTED FEVER IN PANAMA 13

injection with yolk sac suspensions has been 100 per cent. Of 20 animals so far
‘injected with homologous blood two have survived, a mortality of 90 per cent.
The animals show inappetence, weight loss, roughening of the coat and dehility.
Inflammation of the serotum is regularly present. This organ shows a swollen
dark red appearance and may later develop areas of necrosiz. In some pigs there
iz a sero-purulent exudate over the conjunctivae. Congestion of the sars and foot-
pads may also be observed, and ravely hemorrhage from the nose. Constant post-
mortem findings include enlargement of the spleen which may be 2 to 4 times
normal size and is frequently covered with a greyish fibrinous exudate, en-
largement and hyperemia of the inguinal and toa lesser extent the axillary lymph
nodes with congestion of the surrounding connective tissue, reddening and edema
of the serotal sae with adhesions between the visceral and parietal lamina of the
tuniea vaginalis, congestion and at times petechia of the superficial vessels of the
testes and hemoyrhages into the tunica, serotum and polar fat of the testes,
Small discrete arcas of neerosis in the liver may be observed, especially after
inoculation of volk sac suspensions. Hemorrhages into the wall of the stomach
and intestine are seen rarvely. A sero-sanguinolent exudate may be present in the
peritoneal cavity in some animals. Rickellsioe have been observed in relatively
small numbers in serapings of the tunica vaginalis and parietal peritoneum, anid
oeeasionally also in impression smears of the liver and spleen, in animals dying
after inoculation with either yolk sac suspensions or homologous blood.
Extensive bacteriologieal cultures in a wide variety of media both by aerobic
and anserobic methods were carried out with the blood of the patient, blood
and tissues of infected animals and yolk sae suspensions with negative results.

CROZS-IMMUNITY STUDIES

Several experiments to fesl possible cross-immune reactions between the AS
strain of spotted fever and a strain of murine typhus (MM] and a strain of
fever (JIY) both isolated locally by Rodaniche and Rodaniche (1) were eondueted.
Pizs were challenged with spoited fever Rickeitsia in volle sac suspensions or
homalogous blood. No cross-immunity was demonstrated, the ineubation period
of the disease and the severity of infection being approximately the same in all
groups. Details of one such experiment are presented in Table I A yolk sac
suspension of spotted fever Rickellsias was administered intraperitoneally as the
challenging inoculum. Reverse cross-immunity experiments have been limited
by the diffieulty in obtaining survivers of infection with the AS strain of K.
rickeltsi, In one experiment three guinea-pigs surviving in a protection test
(see Table IT) were utilized. OFf these, bwo were inoculated with blood of a guinen-
pig infected with @ fever and the third with blood of a guinea-pig infected with
murine typhus. All showed ineubation and febrile periods closely corresponding
to those of the controls,

PROTECTION TESTE

The convalescent blood of Rhesus No. 333 B which survived inoeulation with
tissue suspensions and postmortem blood of the patient was employed in an in-
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traperitoneal prolection test in Swiss mice for yellow fever and an intraperitonenl
profection tesk in guinea-pigs for spotted fever, The vellow fever protection lest
gave & negative result. The following technique was employed for the protection
test in guinea-pigs for spotted fever. One eubic centimeter of serum drawn from
Rhesus No. 332 B on March Y, 18 days after deferveseence, was combined with
L ce. respectively of a 5 per cent and (L5 per cent yolk sac suspension of the AR
strain of fiekettsio, The mixture was allowed to stand one hour at room tempera-

TABLE T
Cross-tremundly tesl in guinea-pigs befwesn & polted Jever and ) and murine Lirphigs fepers
3 | WNTEEVAL | eomBae | MORNING TRMPERATORES DEGERES FANRENHET | JEXMOR-
i IMMUNE STATUS Pt | o : : : I e T.P;‘;.':’:I.Ti‘.'&
o { mows | SR and day | ad day | 4¢h day | Sth day | fth dag| manmn
s = -:.’n:ys_ _. i . 8
75t | Mormal — 2 106.3 | 105 3.2 I You
730 | Marmal —= 2 I05.4 | 105.4 | 104 105 I Yes
B37 10} fever immune B2 2 104.8 [ 105.2 | 1047 [ 1026 | D | Female
G694 | Q fever immune 32 v 106.4 | 105.4 | 1066 | 105.4 | T Female
GEL | Tvphus immane T 2 Ing 105.2 | 4.5 | 3.4 | T You
G689 | Twphug immune a4 2 105.2 | 146 | 104.5 | I 6 [ Yoz

¥ indicstes deail.

TABLI T
Protection fest in guinea-pigs with fmmune serum and spofied Ffover rigketiion

|
GUINE A1 o INCTBATION | HO. DAYS : T,
. | ANDCITLITA | TERIOD FEVER | DAY OF DEATH
]
| aays
714 2% yolk sae suapension 4 immune serum; 1% | 3 12th
T %% volk sac suspension 4+ immune serum 15 b Burvived
TIT7 0.5% volk sae suspension 4 immune aerum! 13 | I Survived
715 0.5% yolk sae suspenzion + hmmune serym 15 4 Survived
719 5% wolk sac suspension 4 normal serum 2 3 Bth
T2 5 volk zae suspension 4+ normal sergm | A 3 fith
il 0.5% volk sae suspension + normal serum i - Ath
722 | 0.5% yolk sac suspension + normal serum 2 i & Oth

ture and then 1 ce. of each dilution was injected intraperitoneally into paired male
guinea-pigs. As a control, serum from the same monkey drawn one month prior
to noculation was similarly prepared and inoculated. Resulls are presented in
Table II. Positive protection is shown by the prolonged ineubation period and
higher survival rate of the test as compared to the control animals, This experi-
ment demonstrates identical etiology for the disease in the two monkeys injected
with blood or tissues of the patient AS,

It VITRO SEROLOGICAL REACTIONS

Various in vitro serological reactions using the blood of the patient, blood of
Rhesus No. 333 B drawn prior to inoeulation and during the febrile period of the
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dizease and convalescence, and blood of two guinea-pigs convalescent from an
injection of homologous blood were carried out. These included the Weil-Felix
reaction using Proteus 0X19, OX2 and OXK and the complement-fixation re-
action for Q, typhus and spotted fevers. The following antigens were employed:
() fever (Ttalian Strain-Henzerling), typhus fever (Epidemic) and typhus fever
(murine), all purchased from Lederle Laboratories Division of the American
Cyvanamid Company; and a rickettsialpox antigen kindly forwarded to us by
Dir. I, J. Huebner of the National Institute of Health in response to our request
for Rocky Mountain spotted fever antigen which was not then available, with the
following comment “there is little or no serologieal difference between the two
antigens (rickettsialpox and Rocky Mountain spotted fever) as they are or-

TABELE III
Well-Feliz and complement-fization reactions of spoticd fever sorums

|
T COMPLEMENT-FIXATION EEACTIONS
EOURCE HF SERUM TIME OF BLEEDING ' Ric- | Ty- i Ty- ri:f_:i-n
wiip | axa | oxE | AR | B R | (O | pous
| pax | rined demic) | ;:.1-:.
Thezus no, 3338 | Prior to inoculation O] O n o] 0 0 o | NT
Rhesus no. 3338 | 2nd day of fever LR n o 0o 0 o | NT
Hhesus no. 3335 | Znd day of convales- 160 0 G |26 0 0 | o |NT
CETne
Rhesus no. 3338 | 191h day of convales- 0 | 0 a [ B12( 0 ] 0 | 1024
COTLCE i |
G-pig no, 742 dth day of convales- NT|NT|NT| 32| 0 0 | 0 |NT
| eence |
Gi-pig no. 759 12th day of convales- NT|(HNT|ET| 12| 0 | O 0O | NT
cence }
AR, one day prior to desth Q:1 0 n, o 0 ¢ | NT
AE. postmortem i | oo 0| 0| 0| 0 |NT

NT indicates no test was made.

dinarily prepared . . . for purpoges of screening diagnosis rickettsialpox antigen
can be used in both diseases”. One test was also conducted with the convalescent
serum of RhesusNo. 333 B and an ether extracted soluble type antigen prepared
from yolk sacs of chick embryos inpeulated with the AS strain of spotied fever
according to the method 2F of Topping and Shepard (2). This antigen gave a
slightly higher endpoint than the ricketisialpox antigen as may b noted in Tahle
I11. Due to the sparse and irregular growth of the Riekeitsio in chick embryos,
it has not been possible as yet to prepare sufficient antigen to test other serums.
Tesulis of these various scrological reactions are presented in Table IT1. The
highly positive reactions with rickettsialpox antigen place this organism i the
spotted fever group. The negative reactions with the blood of the patient were
to be expected in view of the fulminant nature of the case. No cross serological
reactions were noted with ¢ fever and typhus antigens. The high specificity of the
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complement fixation reaction using rickettsial antigens has been adequately
demonstrated by Plotz and Wertman (3) Cox (4) and others.

DISCUESION

The serological reactions and behavior in experimental animals of the strain
of Rickettsio here deseribed place it beyond question in the spotted fever Zroup,
Unfortunately the highly specific washed ricketisal antigens recommended by
Flotz, Reagan and Wertman (5) have not been available for serological differen-
tiation within that group. However, the clinical picture in the patient and the
high mortality in the guinea-pig serve to differentiate it from rickettsialpox,
fievre boutonneuse and South African tick typhus {4, 6). It may further be dif-
ferentiated from rickettsialpox as described by Huebner (7) by the production
of a positive Weil-Felix reaction with Protens OX19 in the rhesus monkey and
the different experimental host range; ¢.9. insusceptibility of the mouse and sus-
eeptibility of the monkey.

In every respect the organism isolated by us corresponds most closely to
Rickettsin (Dermacentrozenus) rickeflst, the etiological agent of Rocky Mountain
spotted fever, as do also apparently the cansative organisms of Sao Paulo typhus
of Brazil as summarized by Dias and Martins {8) Tobia fever of Colombia identi-
fied by Patifio, Afanador and Paul (9) and Mexican spotted fever studied by
Bustamante and Varela (10).

CONCLIIZIONS

Isolation of & strain (AS) of B, rickeitsi from a fatal case of spotted fever in the
Republic of Panama is reported and the characleristics of the strain diseussed.
This is the first definite identification of spotted fever on the Isthmus of Panama.,

Since the preparation of this paper, a second case of Rocky Mountain spotted
fever, also from the vieinity of La Charrera, R.P. has been indentified. This pa-
tient, V.Ii., entered the Santo Tomas Hospital on May 15, 1950 with elassical
symptoms. A strain of R. rickettst similar in all respeets to the one here deseribed
was isolated from weute-phase blood and the complement-fixation reaction with
rickettsialpox antigen changed from negative during the acute phase to positive
in a titer of 1 to 128 in early convalescence.
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