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SPOTTED FEVER IN MEXICO

Immunological relationship between the virus of the ricketisiosis observed
. Somora and Sinaloa, Mexico, and other Spotted Fever wviruses

BY A. VALLEJO-FREIRE

(From the Virus Laboratory, Instituto Bufantan, Sdo Paulo, Brasil)

In 1929 an infection identical with Rocky Mountain Spotted Fever was
corded in Brazil, first in the State of Sdo Paulo (1, 2), then in Minas
s (3), and lately in the State of Rio de Janeiro (4). Cross immunity
» Mmade by several investigators (3-9), proved the identity of both infections,
i“f‘ gave evidence that Rocky Mountain Spotted Fever, transmitted to man
‘¥ by Irodidae of the genus Dermacentor and possibly by Amblyomma
icanum (20), is immunologically identical with Sio Paulo and Minas Gerais

¢d Fever, transmitted by ticks of the genus Amblyomma.
More recently (10,11), under the name of “Fiebre petequial de Tobia”, an
: lon has been described in Colombia the clinxal characteristics of
“hich resemble those of the Rocky Mountain Spotted Fever group. Am-
r””lma cajennense, found spontaneously infected was indicated as one of the
*0didae responsible for the transmission of the disease (10). Preliminary
lon tests against Rocky Mountain Spotted Fever, made with serum of
bre petequial de Tobia” cases, showed that both infections are identical.
Hence, presently, Spotted Fever has been recorded and thoroughly studied
2 America in several regions of only three countries, namely in the United
&“‘!, Brazil (S3o Paulo, Minas Gerais and Rio de Janeiro) and Colombia-

{Tﬂhia).
of In other paper (12) we studied several properties of a virus strain
hdi new rickettsiosis, isolated from a suspected human case of Spotted Fever
sm::ainicaﬂy identified with several other cases lately recorded in the States of
and Sinaloa (Mexico).

"lla'l'he strain studied by us showed, in laboratory animals, an experimental
Viour similar to that of the most virulent strains isolated from severe
%ed Fever cases, either in the United States, or in Brazil, with a possible

R .
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greater tendency to scrotal reactions in guinea-pigs. These findings confif®
the preliminary papers of Bustamante and Varela (13, 14), who conclude th®
owing to the clinical characteristics of the infection in man, the epidemiologi®
data, the mortality and clinical aspect of the infection in the guinea-pig, Sono#®
and Sinaloa cases resemble Rocky Mountain Spotted Fever.

In the mentioned paper (12) we describe certain cultural characteri'
of the rickettsia and show that the Irodidae of the genus Amblyomma (A%
blyomma striatum) are able to infect themselves on guinea-pigs during %
period of virus' circulation and transmit the disease by biting other animals =

tion, known as “Fiebre pinta” or “Fiebre de Choix”, recognized among ¥
populations of rural zones of the States of Sonora and Sinaloa, 1s identi®s
with Rocky Mountain Spotted Fever.

All these experimental results would suggest that the exanthematic }

K,

The study of the immunological identity of the virus recently isolated
Bustamante and Varela in Mexico is therefore of high importance, since
might confirm the suspicion held by several investigators that the geograp¥ £
distribution of the infection is much wider than pointed out until present

In this paper we report the results of experiments made with the purpé®
of studying the immunological properties of this new Mexican rickettsiosis *_
by means of cross immunity and neutralization tests against stramns of Spoi®

5

¥
EXPERIMENTAL t

Fever virus isolated in certain regions of the State of Sio Paulo. We
also report experiments on the protective value of wvaccines prepared
the viruses of S3ao Paulo and Rocky Mountain Spotted Fever against
“Fiebre de Choix”.

Material and methods

A. Virus strain

1. BV strain. Received from Mexico, where it was isolated from a human ca$®
“Fiebre pinta”™ by Bustamante and Varela and sent to us in a female of Ormthodoros
fed on infected animal. Received in our laboratory on December 11th, 1944 and mai
by passages in guinea-pigs. i

2. § strain. Isolated from B. S, who died from Spotted Fever in June, 194k
Araras, State of Sio Paulo. At the beginning of this study it counted 184 serial
in guinea-pigs.

3. L. strain. Isolated from spontaneously infected Amblyomma cajennense nymph

moved from a hare in Araras, State of Sio Paulo, in September, 1M42. Number of
at the beginning of this study: 86.

[
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8. F strain. Derived from a batch of adult Amblyomma cajemmense specimens. found
*Pontaneously infected and removed from a horse in Loreto, near the city of Araras, in
Avgust, 1942, 101 passages in guinea-pigs.

. All the three virus strains isolated in Sio Paulo are highly virulent and proved an-
“genically jdentical in experiments carried out in our laboratory.

The number of passages in guinea-pigs of each of the viruses used in the tests will

* marked in parenthesis immediately behind the letter of the strain.

B, Virus blood

Obtained by cardiac puncture from guinea-pigs experimentally inoculated with mfectious
Material on the second or third day of thermic reaction. The blood was received in sodium
Strate solution to prevent coagulation or shaken with glass beads immediately after bleeding.
wbﬂn larger amounts of inoculum were required, blood samples of several guinea-pigs were
¥oled and allowed to stand overnight in the ice-box, while the sterility tests were per-

Occasionally, mixtures of two antigenically identical virus strains were made: these
3%€s are especially indicated in the text.

C 1 mmune-protective serum

The animals, rabbits or guinca-pigs, which survived infection and were employed fcr
Woduction of immune serum containing protective antibodies, were bled through the heart
¥ few days after the last day of temperature over 39.6°C. The blood was allowed to cl-t
¥ room temperature for one hour and then placed in the ice-box (4 4°C.) where it was
it Overmight. After separation, the serum was stored at 4°C.

The amounts of serum used in the neutralization tests were deliberately high, since

*® hag only the intention to prove the immunological identity of the various strains, disre-
%E the quantitative estimation of homologous antibodies.

n' GHI'Mnapig;

All animals inoculated with BV virus strains were kept under observation in well iso.

hh':l Cages, far from any contact with animals mfected with other Spotted Fever virus
under study in the laboratory.

In the comparative tests for the antigenic properties of different virus strains we have

ed guinea-pigs weighing from 350 to 370 gr. In groupe tests we have always tried

¢ animals from the same breeding. The animals were checked daily, and the rectal

h"‘l‘*trat.t:u-e: taken once or twice a day. The curves show the temperatures taken between

h?“ and 1:00 pm. 39°C. was considered the maximum normal temperature limit for

Mpiﬁl. Temperatures exceeding this maximum limit are black printed in the curves.

I -
" CROSS IMMUNITY BETWEEN THE VIRUS OF THE NEW MEXICAN
RICKETTSIOSIS AND THE SPOTTED FEVER VIRUS

) Protection against the Mexican virus shown by guinea-pigs recovering
" Spotted Fever — In early experiments on the therapeutic action of
icillin  (sodium salt), a large number of guinea-pigs were inoculated with
s CC. of a mixture of Sio Paulo Spotted Fever virus-blood. From those
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|
animals, 23 survived typical, but comparatively benign infection, including in his
total number several animals used as controls for virus activity, In this tes

%
the action of penicillin was nihil, no influence being detected upon infection® |

course or mortality rate in relation to untreated controls.
We took advantage of the rare opportunity of having at our disposal suc®

a large number of animals surviving an infection produced under unifor® E,
conditions, in order to test the protection against the homologous virus, as W&
as against the Mexican virus.
Twenty days after the infective inoculation, and 4 to 7 days after th&
temperature fall, the animals were bled from the heart and the sera (1.5 19
2 cc. from each guinea-pig) pooled and stored at +4°C.
The animals remained under observation for another 5 days after bleec

in order to exclude those dying from heart puncture.

The survived guinea-pigs were thereupon *remnculated intraperitones
as follows:

12 with 0.5 cc. of BV virus-blood (Mexico)

11 with 0.5 cc. of F+S virus-blood (S3o Paulo, Brazil)

- 10 normal guinea-pigs served as controls of the wirus activity

5 inoculated with 0.5 cc. of BV wirus and |

5 with 0.5 cc. of a virus-blood mixture prepared with the blood ot
guinea-pigs infected with F or S strains.

All inoculated animal remained under observation for a fortnight WheSs
the survivors were killed for examination of the internal lesions. 1

The behaviour of the controls was satistactory, since all the animals reaC® I!
typically and showed at the necropsy lesions common to the most virulent Sp&=
ted Fever strains. The guinea-pigs inoculated either with homologous ¥i
or with BV virus, displayed complete protection against infection and dea'® r
Animals No. 5 and No. 16 apparently did not die from Spotted Fever, sif |
no post-mortem alterations were found to support this diagnosis; in on€ ®=
them we found a small abcess in the rectum, probably caused by the introd ctio®
of the thermometer as the temperature was taken. In another survive
guinea-pig No. 9, there was at necropsy a slightly large, congested spleen,
two hepatic abcesses were also detected.

All test animals, in contrast with the controls, failed to show any le *'i
suggestive of Spotted Fever. No conspicuous spleen enlargement was obse :
although discrete congestion of the organ has been recorded in some cases &
among the male animals not a single scrotal reaction was found.

The significance of these findings is especially pointed out, since sﬂd‘
complete protection is very seldom observed. '
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b) Presence of protective antibodies against BV wirus in sera of guines
-pigs recovering from Sao Paulo Spotted Fever — In order to confirm the
preceding results another test was set up with a mixture of sera collected
from guinea-pigs used in the former expériment. Ten guinea-pigs were
ioculated :

5 with 2 cc. of the mixture of guinea-pigs convalescent sera + 030 <&
of “F"” wirus-blood. and

- i

5 with 2 cc. of the mixture of the same serum + 0,30 cc. of “BV
virus-blood.

The serum-virus mixture were kept for one hour at room temperature
(18-20°C.) and then inoculated intraperitoneally in guinea-pigs. For each virus
type three controls were included, which received the same amounts of normal
guinea-pigs serum and virulent material.” After 15 days of observation, the
survived animals were killed and examined for internal lesions.

TABLAE 1]

Guinea-pigs inoculated with mixture of guinea-pigs convalescent Spotted Fever
sera and “BV?” strain of Mexican rickettsiosis virus. Comparison
with mixtures prepared with homologous virus
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: Table 11 gives the temperature curves of the guinea-pigs, as well as the
IMtensity of the lesions of the internal organs. The results obtained show a
Satisfactory protection against the homologous virus, as well as against BV
Sirains, although the controls have not exhibited a very intense thermic reaction,
due, perhaps, to a spoiling effect of the room temperature upon the small dose
Of virulent material used.

Conclusion — Guinea-pigs recovering from infection with Brazilian Spotted
Fever virus (Sao Paulo), show solid protection against Sonora and Sinaloa
Tickettsiosis.

Immune sera obtained from gumnea-pigs atter experimental infection with
S30 Paulo Spotted Fever virus daring the first week after temperature fall
tontain protective antibodies against both the homologous (F) and the Mexican
(BV) viruses.

-

2. NEUTRALIZATION TESTS WITH RABBIT ANTI-RICKETTSIAL
IMMUNE SERUM

a) Neutralization test perfomed with BV wirus and Spotted Fever con-
Yalescent rabbit serum — The immune-serum mixture used in this test was
Pooled from 10 rabbits which survived infection caused inoculation of viru-
lent blood of a guinea-pig infected with strain S. These mabbits ‘had been
tmployed in the production of Spotted Fever vaccine for the feeding of
Amblyomma cajennense nymphs, alftad}' infected in the larval stage, also with
Virus S, The animals were bled 6 to 10 days after fall of temperature.
Weil-Felix reaction of the sera mixture showed the following titers: B. proteus
OX19 (1/320), OX2 (1/80) and OXK (1/160).

For the neutralization test, mixture of 2 cc. of immune serum and 0.30 cc.
of virus-blood were used after irkubation at room temperature (about
mﬂc-} for one hour. The controls received the same mixture containing
90rmal rabbit serum instead of immune serum.

Five guinea-pigs were injected subcutaneously with mixture of imune
anti-S serum and F virus (101), five others with immune anti-S serum and L
Virus and ten with immune anti-S serum and BV virus (5). Ten controls re-
Ceived a mixture of normal rabbit serum and virus: three, the F strain (101),
'Wo, the L virus and five, the BV virus-blood (5). Three of the latter received
the material used in the first five cuinea-pigs and two that of the five last ones,

The animals were observed during 15 days (Table I1II).

The neutralization of the Mexican virus by the immune anti-S serum was
Complete in the eight animals which lived unti] the end of the observation. Gui-
iea-pig No. 144 died during the period of incubation from a cause unrelated
10 the experiment, and guinea-pig No. 030 did not present any reaction nor
typical Spotted Fever lesion.



166 SPOTTED FEVER IN MEXICO

The results of the protection gained by the immune anti-S serum against
the F and L strains were also satisfactory. The neutralization was complete
for the L strain; as to the F virus, only guinea-pig No. 030 suffered delayed
thermic reaction, with temperature over 40°C., beginning on the 12th day of
inoculation and lasting only until the 15th. Post-mortem, there were alterations
of moderate intensity, with a more or less enlarged spleen.

b) Neutralization test with immune anti-BV serwm S Sio Paulo ricketi=
siosis virus — The serum of rabbits infected with BV virus (6) and bled a few
days after temperature fall was used for the protection test against strain S of
Sio Paulo Spotted Fever virus. Since only three rabbits were available and
only a small serum volume could be obtained, we were obligced to reduce the
number of guinea-pigs in the test.

NI REIDT G

Neutralization test. Behaviour of guinea-pigs inoculated zwith mivture Of
anti-§ Sdo Paulo Spotted Fever convalescent rabbit serum and virus &
BV (México), F and L (Sdo Paulo)
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Six male guinea-pigs were injected subcutaneously with 2.5 cc. of a mixture
% 2 cc. rabbit serum and 0.5 cc. virus-blood, prepared at the moment of injec-
Hon., The test animals received immune serum and the controls normal rabbit
*tum. Of the test guinea-pigs, three were injected with mixture of serum and
h“nﬂlognus virus and the other three with serum and S wvirus-blood (98).

4 The protection obtained by anti-BV serum (table IV) was complete against
S Virus (98), as well as against the homologous virus. Notwithstanding the
‘Mall number of animals included in the test, the results obtained are highly
"iglftiii.:::;u-ltr because of the high virulence of the virus-blood strains used. as
shown by the reactions, mortality and lesions in the control group. Of the three

TABLE 1V

Neutralization test. Results of inoculations of guinea-pigs with mixture of
anti-BY convalescent serum and S Sdo Paulo spotted fever wvirus
as compared twith mixtures of homologous virus

P
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“ntrols injected with BV virus and normal rabbit serum, two suffered scrotal
ftaﬁinn of moderate intensivity, whereas none of the three animals injected with
k_"m“ne serum presented edema of the scrotum skin or, at necropsy, inflamma-
P‘-"ﬂ of the vaginals or any other alteration of the type of those which occur
M cases of scrotal reactions.
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Conclusion — The results of the virus neutralization tests prove that the.
immune anti-S serum, obtained from rabbits recovering from expenment‘“
Spotted Fever by S virus strain, isolated in the State of Sio Paulo from :
human case, contains antibodies capable not only of neutralizing other straift®
of viruses (F and L), isolated in the State of Sdo Paulo from spontaneously 18
fected Irodidae, but also the BV wirus of the new Mexican rickettsiosis.

In the same way, anti-BV serum of rabbits convalescing from the Me:ﬂﬂﬂl
rickettsiosis under study, gave a fair protection against S virus of Siao Pauld

Spotted Fever. |

3. STUDY ON THE PROTECTION SHOWN BY SPOTTED FEVERS
VACCINATED GUINEA-PIGS AGAINST THE VIRUS OF THE NEW
MEXICAN RICKETTSIOSIS

a) Spencer-Parker vaccine (Butantan) — Fourteen guinea-wigs were 1"-‘"
cinated subcutaneously with a single dose of 1 cc. of vaccine, batch No. 23
prepared with Amblyomma cajennense by the Spencer-Parker method at Buta®
tan Institute (*). Fourteen days after vaccination, the anmimals were divi
into two equal groups and inoculated intraperitoneally with 0.5 cc. of virt
blood : the first group received BV virus and the second F virus. Two nﬂnﬂ'r '
guinea-pigs were used as controls for each virus. All the animals remained ut”
der observation for 15 days.

The immunizing potency of this vaccine batch proved satisfactory (Table V}'
since among the 7 guinea-pigs inoculated with the homologous Sio Paulo
virus, 6 survived the infection without any thermic reactions and only 1 sho
symptnms and died. No alterations of the peritoneal organs were found, exﬁrﬁ
in the only guinea-pig (No. 256) which reacted with more or less typical
of temperature. ]

The guinea-pigs vaccinated and inoculated with BV virus displayed an ei”
ficient protection in regard to mortality, but only a partial protection as t0 the
evolution of the infection. This, however, was almost always benign, with
very typical temperature curves.

Only one guinea-pig (No. 247) showed complete protection; three t:-th"""l
had a longer incubation period than the controls and temperature curves Wh
remained high only for two days in one case, (No. 249) and for three days
another case (No. 253). Two animals reacted typically.

(*) For details concerning the technique of producing this vaccine see: Travasso® }.
& Vallejo-Freire, A. Novos dados sobre a biologia de Irodidae. Criagio artificial do 4'
blyomma cajemnense para o preparo da vacina contra a Febre Maculosa. Mem. [nsf. F:
fantan, 18:145-236, 1944 /45. .

10
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. Thus the Spencer-Parker vaccine prepared with Sio Paulo Spotted Fever
Tickettsiae is able to produce a fairly significant immunity in guinea-pigs against
Xperimental infection with Mexican rickettsiosis virus.

A careful consideration of the quantitative variations of the virulence of
the strains used in the protection tests might possibly explain whether this ap-
Prent variation is related to the presence of different antigenic fractions in
both strains. Experiments with two doses of vaccine and the use of a titrated
“d more homogenous inoculum obtained from yolk sac membrane are hence sug-

Bsted. (%)

TABLE"Y

Behaviour of guinea-pigs vaccined with a single dose of 1 cc. of Sdo Paulo

‘?Pﬁtfed Fever vaccine, prepared in the Instituto Butantan with Amblyomma ca-

Krnense by the Spencer-Parker method, and thereupon inoculated with 0.5 cc. of
virus-blood BV (México) and F strain of Sdo Paulo Spotted Fever
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(*) Guinea-pig virus-blood may contain from 30 to 1.000 infective doses per cc. In
€¢ it varies from 200 to 400.
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b) Cox wvaccine (Rocky Mountain Laboratory, Hamilton, Montana) —
Twelve male guinea-pigs were vaccinated subcutaneously with 1 cc. of Cox va&&®
cine against Rocky Mountain Spotted Fever prepared at the Rocky Mountai®
Laboratory, in Montana. One animal died two days after vaccination from
cause unrelated to the experiment. After 14 days, 6 guinea-pigs were inoculated
intraperitoneally with 0.5 cc. of BV virus-blood (7) and five other with 0.5 &
of L virus-blood (104).

For each virus 2 male controls were inoculated with the same volume ©f
inoculum, also through the peritoneal route.

As shown in table VI, the protection obtained was excellent regarding bot®
BV (Mexican) and L (Sdo Paulo) strains.

Only one of the guinea-pigs inoculated with Mexican virus and two of the
L wvirus showed, at necropsy, marked spleen enlargement, giving evidence |
inapparent infection. All the controls exhibited thermic and scrotal reactiof®
and died; post-mortem there were the characteristic internal lesions.

LA B IRV

Guinea-pigs wvaccinated with a single dose of 1 cc. of Cox waccine, prepﬁf"

by the Rocky Mountain Laboratory against Rocky Mountain Spotted Fﬁ"f'

Obtained protection against BV wvirus (Mexican rickettsiosis) and L stro®
of Sdo Paulo Spotted Fever
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In this test only male animals were used and a 1009; scrotal reactions
Obtained with BV strain, thus enabling us to determine the influence of im-
Munity induced by Cox vaccine in preventing the action of the rickettsiae upon
the tunicq vaginalis and the scrotum of the inoculated animals.

Among the vaccinated guinea-pigs not a single case of scrotal reaction was
d’sﬂ‘vtd, not even the initial edema of the scrotal sac skin. Both the BV virus
‘ontrols showed scrotal reactions of moderate intensity, with marked swelling,

rrhages and necrosis of the scrotum skin. At necropsy, adherence of the
"nica caused by inflammation or necrosis, desintegration of the polar fat of
the testis and sometimes very discrete periorchitis were observed.

The tests here reported show the high protective value of the Cox vaccine,
Prepared with antigens from Rocky Mountain Spotted Fever cases, against the

tXican virus those isolated from Spotted Fever cases in Sio Paulo, as des-
Cribed against the Sdo Paulo virus.

The neutralization tests leave, hence, little doubt concerning the identity of
the viruses isolated in the United States, Brazil and Mexico.

4. WEIL-FELIX REACTION IN RABBITS

After determining the immunological identity between the BV strain of the
®Xican virus and those isolated from Spotted Fever cases in Sio Paulo, as des-
tribed above, we have studied the Weil-Felix reactions during the course of the
“Xperimental infection in rabbits. Bustamante and Varela (13), when studying
e action of the Mexican virus upon the Weil-Felix reaction in rabbits, were un-
?H’e to prove the existence of agglutinins in animals bled 11 days after infective

Moculation.

In our experiments, several rabbits of about 2 kg. were inoculated intra-
p“itﬂntall}* with infected guinea-pig virus-blood. Numbers 1 and 4 with 0.5 cc,
remaining with 2 cc. They were all bled 11, 15, 18, 25, 30 and 35 days
‘ In the majority of the animals, bleeding coincided with the end of the
“Tus’ circulation period, and all the rabbits showed either temperature of 40°C.
T above or were at the beginning of recovery; the further bleedings were made
*vera] days after the fall of temperature. Only the rabbits that lived until the
d of the test were taken into consideration. The partial results obtained and
%0t included in the table were similar to those quoted.

The Weil-Felix reaction was performed with four races of Protexs: 0X19, OX2, OXK

OXL. The first three, received from A. Felix, and the latter, from the Instituto Adolio
L‘fz‘ Sio Paulo. They have been maintained for sometime at the Butantan Institute in
"hr! agar, without condensation water. Before the preparation of the agglutinable sus-
h‘“ls, plate cultures were made, and S cultures used to inoculate ordinary agar, whica
s allowed to stand at 37°C. for 48 hours.

13



172 SPOTTED FEVER IN MEXICO

Suspensions of alive germs were used. at a concentration corresponding to MacFarland$
tube J, the suspensions being tested for roughness, according to White's test.

The tests were read macroscopically after 4 hours’ inoculation in a water hath &
37°C., and again after 18 hours in the ice-box at 0°C.

Table VII gives the results of the Weil-Felix reaction in three rabbits ind"
culated with Sdo Paulo Spotted Fever virus, and in four others inoculated with
Mexican BV virus.

Agglutinins for Proteus OX19, OX2 and OXL were practically absent in t9¢
pooled sera from rabbits before the infective inoculation.

Only in one case a titer above 1:20 was recorded with the OX2 strain
the serum of rabbit No. 6 (1:80).

AR T iV ]

Weil-Felix reaction in rabbits inoculated with Mexican and Sdo Paulo vir®
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The Weil-Felix reaction shows sometimes considerably high titers in nor-
"l rabbits with Proteus OXK; positive reactions are frequently found at the
Glution of 1:80 or above. In three of the seven rabbits employed in this study,
POsitive reactions were recorded at considerably high dilutions (1:80, 1:320 and
164). In connection with this observation, it must be emphasized that special
‘are has been given to the technique of the reaction by using only emulsions free
from H antigen and submitted to White’s test, in order to exclude non-specific
“lutination. Besides, all the reactions have been made separately on the day
Mmediately following bleeding and repeated in a group test with the same bac-
teria] suspension.

Felix (16) has also recorded sometimes high titers for OX2 and OXK, in
%ormal rabbits, never exceeding, however, 1:50. This investigator does not
“Onsider these rabbits as “normal”, suggesting that these high titers would be
*counted for by infections provoked in rabbits by Proteus tlulgaris, which
Pssesses the same group antigens as the strains of Proteus X. Therefore, he
Mvises, in studies on the Weil-Felix reaction, only the use of rabbit sera the
Mers of which do not exceed 1:20.

In the present paper we are including as additional evidence the results of

Weil-Felix reaction performed in rabbits, which have presented high titers
f“f Protens OXK before inoculation, in order to verify once more the non-
Aluence of the action of Sio Paulo Spotted Fever virus and also of the virus
% the new Mexican rickettsiosis upon Proteus OXK,

~ The Weil-Felix reaction was practically identical in the rabbits inoculated
‘Fh BV virus<blood, and in those inoculated with Sio Paulo Spotted Fever
Mtus,  All the animals, with only one exception (No. 5), showed significant
ferease in agglutination titer for X19, X2 and XL strains. On the contrary,
% significant increase in agglutinins for Profeus XK was verified except in the
.t rabbit, the original titer (1:10) of which increased to 1:80 eighteen days after
ttlm:!-tlal;ii:m; in the other rabbits no increase at all was recorded, but rather a
ease during the period of observation. .
The highest titers for 0X19, 0X2 and OXL were recorded on the 11th day
' inoculation, corresponding to the final period of thermic reaction on the
hefinuing of normalization of temperature. The agglutinin content remained
Mble for about 14 days and then decreased, reaching again the original
TS between the 30th and 35th day after inoculation, or 20 to 25 days after
the fall of temperature.
Usually, the titers for Proteus X2 strains were higher than for Profeus X19
W the rabbits inoculated with both virus strains. This fact has already been
ibed for the Sio Paulo Spotted Fever virus by Travassos and Monteiro (17),
4 by Davis and Parker (19) for the Rocky Mountain Spotted Fever virus.

15
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With Proteus OXL the diiferences were not frequent enough to be sig
ficant, and to a certain extent, a parallelism with the Proteus OX19 titers
observed.

Rabbit No. 7 did not present a conspicuous thermic reaction, showing tef®
perature above 39.6°C, only on the 9th and 10th day. The Weil-Felix rez
on the 11th day was negative; on the second bleeding, however, 18 days af "’-':'
inoculation, in spite of the mildness of the reaction, agglutination titers increz
for the four strains, but decreased much faster than in the other animals, whi
showed more serious symptoms and more typical temperature curve.

The possible meaning of these high OXK titers in our rabbits coming f o
the breeding place and their decrease during the stay in the laboratory aftéf
inoculation with Sdo Paulo Spotted Fever virus is being submitted to fu hef
investigation.

®
1 B
JLC S

DISCUSSION

The observations presented in this paper aiford sufficient evidence that
virus of the new human rickettsiosis, isolated in Mexico, in the States of Sono™@
and Sinaloa by Bustamante and Varela, may be considered immunologicalif
identical with the Spotted Fever viruses.

Cross immunity and neutralization tests carried out comparatively with
Paulo Spotted Fever virus and with the virus of the Mexican rickettsiosis. &
well as the behaviour of the Weil-Felix reaction in experimentally inoculated
rabbits, led to the conclusion that the rickettsiae responsible for both infectiof®
have a similar, 1f not identical antigenic structure. '

This identity is evident in regard to virus strains obtained from huma®
cases, as well as to strains of spontaneously infected Amblyonma striatum 288
Amblyomma cajennense. /

The protection against the Mexican virus shown by guinea-pigs inoculate®
with a tick-vaccine against Sio Paulo Spotted Fever, and above all with an eZ8"
vaccine against Rocky Mountain Spotted Fever, together with the proved if©
munological identity of the Sio Paulo and Rocky Mountain Spotted Feve®s
viruses (7-11) and the known experimental transmission of the Mexican ricket®
siosis by Amblyomma striatum, allows the inclusion of the etiological agent 0%
the “Fiebre pinta" r “Fiebre de Choix” in the genus Dermacentroxenss
Wolbach, 1919, in spltl.“: of the fact that up to now no spontaneously mfed'
tick species has been found either in Sonora or Sinaloa. '

If we adopt Philip’s (18) classification of pathogenic rickettsiae, as a tem®
porary nomenclature basis, the rickettsia of Mexican Spotted Fever would © 2
included in the genus Rickettsia Rocha Lima, 1916, subgenus Derntacentroxei®

16
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IR, 41010;  species icketisss (Wollachy 1919 Ynic e« the  sdme found in

Mountain Spotted Fever as well as in the Spotted Fevers occurring in

il and in Colombia.

. According to Pinkerton and Hass (21), the differentiation between the
fickettsia of the tvphus group infections (Rickettsia prowazeki Rocha Lima,
16) ang those belonging to the genus Dermacentroxenus (name given origi-
=y by Wolbach (22) to the rickettsia responsible for Spotted Fever) could
be Pased on the fact that the latter are visible within the nuclei of the infected

"sues, whereas the former are only found in the cytoplasm.

-"ktmrding to Hass and Pinkerten (23), the rickettsia of “boutopneyse”
fever should also be included in the genus Dermacentroxenus, since it is also
.nd within the nuclei of the tissues of Rhipicephalus sanguineus, as well as
A tissue cultures. This fact, together with the positive cross immunity tests

ten the “boutonneuse” and the Rocky Mountain Spotted Fever (24), enabled

authors to place the so called “boutonneuse” fever in the Spotted Fever

$Toup (*). Tt is also possible by means of cross immunity tests, to enroll South

Aricay tick-bite fever among infections of this group, which quite increases
list of Spotted Fevers outside the American continent.

For the Spotted Fevers occurring outside the United States, several names

€ been proposed, recalling either the geographic distribution of the disease
(HF’IEhre de Tobia”, “Fiebre de Choix”, “Kenya fever”, etc.), or certain

ing symptom, such as in “Fiebre pinta”, “Fiebre petequial”, “Fiévre bouton-
Mettge”, Other denominations such as “Sao Paulo and Minas Gerais exanthe-
Ratic typhus”, may be considered as misgiven,

In the last case, the name “Exanthematic typhus™, brings practical incon-

lences for the establishment of an adequate treatment and control of the
d.-'h-"h To those not acquainted enough with the characteristics of the rickett-
Nosis most frequently found in Brazil, that name reminds infections of the
‘m’“-’ group, rickettsioses caused by Rickettsia prowazeki and transmitted
&r“‘ﬂh the bite of human louse or flea. Laymen and even physicians of certain
m"_ﬂ regions, when facing the Spotted Fever diagnosis made by official labora-
Ories under the heading “Exanthematic typhus” have often taken wrong or
%ssar}* epidemiological measures.

The denomination “Spotted Fever” should be adopted for all exanthematic
‘m"u *Infuz.w:ti«:-nsr transmitted by Irodidae and immunologically related to the

\___\____

{*) Recently, Plotz, Reagan and Wertman (25) by means of complement fixation
h‘:"“. with rickettsial antigen of tissue cultures, were able to distinguish the boutonneuse
Virus from that of the Rocky Mountain Spotted Fever.



176 SPOTTED FEVER IN MEXICO

rickettsioses formerly found in the Rocky Mountain region, in the Unite®
States. The name “Spotted Fever”, although derived from symptoms cc nmd®
to several infections, will not bring confusion with other infectious diseases, ™
even with other rickettsiosis of the typhus group. Its use in the medical €
rature already reminds a well studied and individualized morbid entity.

- i A G
S e e T ket e LI S

Hence, for priority’s reason, all infections that are or will be related #
the so called Rocky Mountain Spotted Fever should be called “Spc ‘
Fever” (**). Ii we use the name “Rocky Mountain Spotted Fever” for oti® :;E

rickettsiosis of this group, we will have to face the sigmficant inconvenience
a geographic limitation, preventing its generalization.

For the same reason, we cannot adopt the denomination “American Spoti€
Fever”, suggested by Bustamente and Varela, nor any other name which inclué®
in its designation any specification concerning a city, region, country or continefs
since as we have pointed out, there are or might be recorded tick transmi ol

rickettsioses in countries outside the American continent, the viruses of wht®

present an immunological behaviour related to that of the Spotted Fever grotf

-

There is “Spotted Fever” in the Rocky Mountains (United States), ¥
Sio Paulo. Minas Gerais (Brazil), in Tobia (Colombia), in Sonora, Sinai®®
(Mexico), etc., as well as there is Malaria, Yellow Fever. etc. in so ‘
regions of the world. |

It is probable that new foci of Spotted Fever will be detected mainly
those regions. where Ixrodidae are abundant and can feed on man. Being o |
infection which essentially strikes rural zones, Spotted Fever is usually diagnos "
only after serious cases are reported in sufficient number to attract attentio™
such as has been the case in Brazil, in Colombia and now in Mexico. In; Bra#®
the new foci that presented a considerable number of cases, could usually ¥
traced back to a loss of balance in the normal tick biology, due to the introdu i :

of means which favoured an exaggerated increase of its population.

On the other hand, as soon as the disease is better known clinically by
larger number of physicians and the means for laboratory diagnostic beco®™
available, as in the United States and now in Brazil, a much larger number b
sporadic cases are reported, and cases in new regions identified. In the sa® ;
way and for the same reason, it has been possible to observe benign cases &
Spotted Fever and to isolated less virulent virus strains from individuals, |
whom other wise the disease would not have been recogmzed.

(**) In Portuguese “ Febre Maculosa”™, in Spanish “ Fiebre manchada "

15



Mem, py.
Butantan, N -
B:159.180, 1946 A. VALLEJO-FREIRE 177

ABSTRACT

The paper deals with the study of the immunological relationship between
% Virus jsolated by Bustamante and Varela from a new rickettsiosis recorded
M Mexico, in the States of Sonora and Sinaloa, and other strains of Spotted
¥er virus. Following results are reported:

l. Guinea-pigs surviving infection with Sao Paulo Spotted Fever virus
yed complete protection when reinoculated with Mexican virus. Further-

More, the pooled sera obtained from these guinea-pigs before reinoculation
€d neutralizing antibodies against Sdo Paulo Spotted Fever virus.

: 2. (Convalescent serum from rabbits infected with Sio Paulo or Mexican

"fus exhibited protective antibodies against the homologous, as well as against
heterologous strain.

3. Guinea-pigs inoculated with a 1 cc. dosis of a Spencer-Parker vaccine
Mepared at Butantan Institute (S3o Paulo, Brazil), with local Spotted Fever
t'“'& strains, proved partially immune against the virus of the new Mexican
fickettsiosis.

4. Guinea-pigs vaccinated with a 1 cc. dosis of a Cox vaccine prepared
% the Rocky Mountain Laboratory (Hamilton, Montana, U. S. A.) against
Rﬁ!’ Mountain Spotted Fever. showed solid immunity to the Mexican virus.
S

The course of the Weil-Felix reac*ion is identical in rabbits experi-
%H}' infected with the Mexican virus or with the Sio Paulo Spotted Fever
Tus. In both cases there is a rise of the azglutination titer for the Profeus
DXIQ_ OX2 and OXIL strains, reaching the maximum at end of the fever
‘Qetion or beginning of recovery, remaining stable for a few days and decreas-
g fapidly within 30 or 35 days after inoculation or within 20 or 25 days after

ery. No significant increase of agglutiiaiion for strain OXK was obser-
B general the titer was higher for Protets OX2, than for OX19 and OXL.

The experiments reported allow the conclusion that an immunological iden-
exists between the viruses of Mexican Scanra and Sinaloa rickettsiosis and
Paulo Spotted Fever.

L

RESUMO

. Neste artigo sio estudadas algumas propriedades imunolégicas do virus

0 por Bustamante e Varela de doente de uma nova rickettsiose verificada
Mexico nos Estados de Sonora e Sinaloa, em comparacio com  amostras
Virus da febre maculosa. Sio os seguintes os resultados obtidos:

de
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1. Cobaios sobreviventes da infecgdo provocada com virus de febre I¥H
culosa, isolado no Estado de Siao Paulo, mostram sdlida imunidade peraf®
reinoculagbes feitas com virus mexicano. Mistura de soros obtidos destes m&
mos cabaios no periodo da convalescenca e antes da reinoculagio apresents |
anticorpos neutralizantes ativos para amostras de virus de febre maculosa de
Paulo.

2. Soros de coelhos convalescentes de inieccio com virus de Sao
ou do México apresentaram anticorpos protetores, tanto para o virus homolog®
como para a amostra heterologa.

3. Cobaios inoculados com uma dose de 1 cm® de vacina tipo Spencefs

Parker, preparada no Instituto Butantan com amostras de virus isoladas s
Sio Paulo, mostram-se parcialmente protegidos contra o virus da nova rick&s
siose mexicana. ._

4. Cobaios vacinados com uma dose de 1 cn® de vacina tipo Cox, preéfs
rada no Rocky Mountain Laboratory, nos Estados Unidos, contra a feb®
maculosa das Montanhas Rochosas, apresentaram sélida protegio as inoculago=
feitas com virus mexicano.

5. A reacio de Weil-Felix, estudada em coelhos experimentalmente if 2
tados com virus mexicano, mostrou idéntico comportamento ao que se *
com amostras de virus da febre maculosa de Sio Paulo, isto é, elevagio &
titulo aglutinante para as amostras de Proteus OX19, OX2 ¢ OXL, atinginé®
o méiximo no fim da reagio febril ou inicio da convalescenga, mantendo=
estivel durante alguns dias e decaindo rapidamente dentro de 30 a 35 dias &
contar da inoculagio ou sejam entre 20 e 25 dias do inicio da convalescent®
Nio houve aumento significativo de aglutinacio para a amostra OXK. E&
geral o titulo foi mais elevado para Protens OX2, do que para OX19 e O ""1

Estas experiencias permitem concluir pela identidade imunolégica existef®®
entre a amostra de virus isolada no Mexico e as amostras provenientes de cas®
de febre maculosa em Sio Paulo.
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