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Advances in chemotherapy and pub- 
lic health and the decline in incidence 
of infectious diseases are partially re- 
sponsible for the relative neglect in re- 
cent years of some bacterial pathogens, 
among them, the rickettsiae, the etio- 
logic agents of epidemic and murine 
typhus, scrub typhus, the spotted fe- 
vers, Q fever, and trench fever. One or 
more of these diseases are still endemic 
in most parts of the wvorld. Louse- 
borne epidemic typhus through its 
capacity to cause massive outbreaks 
of debilitating and often fatal disease, 
has dramatically influenced history. Al- 
though the danger of typhus has less- 
ened with modern means of control, 
the disease persists in several areas of 
the world, and good judgment dictates 
that research on these medically impor- 
tant and biologically puzzling micro- 
organisms should be continued. An in- 
ternational symposium in this field pro- 
vides welcome stimulation. 

The Czechoslovak Academy of Sci- 
ences, under its unique system of sci- 
ence planning [Science 154, 924-926 
(1966) ] supports a broad and imagina- 
tive program of research on rickettsiae. 
It is not surprising, therefore, that a 
symposium was organized in Czecho- 
slovakia by academician D. Blaskovic 
of the Institute of Virology, with the 
cooperation of R. Brezina and N. Kor- 
dova of the Department of Rickett- 
siology. The meeting was held 26-29 
September 1967 in the castle of Smol- 
enice near Bratislava. The participants 
included approximately 64 scientists 
from 15 countries. 

Rickettsiae, with one notable excep- 
tion, have not been grown on cell- 
free media and in the past they were 
considered to be intermediates between 
bacteria and viruses. It is now recog- 
nized that no form of life can be prop- 
erly classified as intermediate between 
a bacterium and a virus and the rickett- 
siae definitely belong to the bacteria. 
The anatomy of the rickettsial cell 
has been studied by several investiga- 
tors. At this meeting the bacterial na- 
ture of the principal cell constituents 
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(cell wall, cell membrane, nucleic acids) 
of several species was carefully docu- 
mented (Higashi, Bird, Schramek). One 
of the agents, R. sennetsu, suspected 
to be the cause of infectious mono- 
nucleosis in Japan, was shown to be 
somewhat different morphologically 
from the other rickettsiae and its taxo- 
nomic position in the genus Rickettsia 
was questioned (Higashi). 

In addition to multiplication by bi- 
nary fission, do rickettsiae have a de- 
velopmental cycle that is not typically 
bacterial? This question was discussed 
in some detail. In the genus Chlamyd- 
ia, the host cell is initially infected 
by a small compact form with an elec- 
tron dense center which develops into 
a large reticulate body prior to multi- 
plication by cell division. Small and 
large forms were described also for the 
agent of Q fever, Coxiella burnetii 
(Nermut), but were not seen in other 
rickettsiae. Small and large forms may 
correspond to spore-like and vegetative 
forms and need not represent a de- 
parture from events seen in bacteria 
(Armstrong). Physiologically, they may 
constitute repressed and derepressed 
cells (Weiss). The results of one-step 
growth experiments of C. burnetii in L 
cells suggested the existence of an ini- 
tial eclipse phase (Kordova). 

Biochemically, there are many simi- 
larities between rickettsiae and other 
bacteria. Numerous enzymatic activi- 
ties involving several systems have been 
demonstrated. Essential enzymes may 
be missing or may remain inoperative 
outside a host cell, but what the de- 
ficiencies are and why rickettisae fail 
to grow on cell-free media remain 
unknown. The only cultivable rickett- 
sia is R. quintana, the agent of trench 
fever. Although this microorganism has 
a metabolism superficially resembling 
that of the other rickettsiae, the com- 
position of the blood agar medium 
supporting its growth has not yielded 
clues as to what is needed by the other 
rickettsiae (Paretsky, Weiss, Wisseman). 

Although cell culture techniques have 
not contributed to the improvement of 
methods of isolation and identification 
of rickettsiae, they have been of great 
value in studies of host-parasite inter- 

relations. Kokorin presented phase con- 
trast cinemaphotomicroscopic evidence 
that R. siberica is capable of active 
independent movement in the cytoplasm 
of infected cells. Motility was also 
observed in R. prowazekii and R. 
conorii, although none of these rickett- 
siae has recognized organelles of loco- 
motion. Another interesting develop- 
ment is the growth of several rickett- 
siae in tick tissue culture. Rehacek 
observed distinctive morphological dif- 
ferences in the appearance of the various 
species proliferating in primary explants 
derived from Hyalomma dromedarii. 
Comparative titrations with R. conorii 
and R. akari revealed that tick cell 
cultures were more sensitive than chick 
embryos. Tissue cultures were also used 
for detailed and quantitative observa- 
tions of previously described phenom- 
ena. Surdan used inhibition of plaque 
formation as the method of study of 
the effect of oxytetracycline on rickett- 
siae. Pospisil was able to isolate phase 
I C. burnetii following 11 passages of 
phase II in a continuous line of kidney 
cells of the monkey. Kazar reported 
that initial infection of chick embryo 
cell cultures with C. burnetii interfered 
with the subsequent growth of certain 
viruses. Sindbis, western equine en- 
cephalomyelitis, and vesicular stomati- 
tis viruses were the most markedly in- 
hibited; pseudorabies and vaccinia to 
a lesser extent; and Newcastle disease 
virus proliferation was not affected. 
Although interferon was produced by 
L cells infected with Q fever after 6 
to 8 days, it could not be detected 
earlier when viral inhibition was pres- 
ent. 

Research more directly associated 
with possible methods of prevention of 
rickettsial diseases occupied about half 
of the meeting. One of the difficulties 
encountered in the preparation of C. 
burnetii vaccines is phase variation, an 
alteration similar to the smooth-rough 
changes observed with certain gram- 
negative bacteria (Fiset). Although con- 
siderable progress has been made in the 
physicochemical separation of antigens 
from the two phases, even the purest 
phase I preparations contain phase II 
antigen (Brezina). The natural disease 
is produced by the phase I organism 
and experimental phase I vaccines pro- 
vide better protection than phase II 
vaccines (Brezina, Fiset). Immunity in 
guinea pigs is reflected by an increased 
ability of peritoneal monocytes to 
phagocytize cells of phases I and II 
(Downs). An allergic response with 
formation of sterile abscesses is a com- 
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mat and is available free of charge to 
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personnel served, average number of 
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in these application reports. 
This information passes along time- 
saving and money-saving ideas that can 
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official 90-day evaluation test and lists 
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plication occasionally encountered with 
C. burnetii vaccines. It was shown by 
Ormsbee that in guinea pigs immunized 
with either C. burnetii or R. prowaze- 
kii, agglutinins and complement fixing 
antibodies are localized in 7Sy2 se- 
rum fraction, while antibodies causing 
passive cutaneous anaphylaxis were 
found in the 7Sy fraction. 

Live vaccines against Q fever and 
epidemic typhus fever have been tested 
on a large scale in human volunteers 
in the Soviet Union. Currently, a ty- 
phus vaccine which is a combination of 
attenuated living and killed organisms 
is favored although a recent vaccine 
prepared from a fraction of typhus 
soluble antigen shows considerable 
promise (Zdrodowsky, Golinevich). A 
new Q fever vaccine which is given 
orally evoked serologic conversions in 
a majority of human volunteers in re- 
cent field tests (Genig). Typhus vac- 
cine booster responses in individuals 
previously sensitized 5 years earlier 
by either natural infection or primary 
vaccination are indistinguishable. The 
importance of determining the comple- 
ment fixation titer of the Cox-type 
killed vaccine in order to recognize 
potent vaccines was emphasized (Mur- 
ray). 

Newly described or improved sero- 
lo.gic procedures include la passive he- 
magglutination test in which cysteine 
is used to differentiate 19S and 7S 
typhus antibodies (Voronova), and a 
rapid hemolysis-inhibition test for neu- 
tralizing antibodies in human serums 
(Mikolajczyk). Studies with R. quintana 
grown in blood agar indicate that sus- 
pensions of the whole organism serve 
as complement-fixing antigens and give 
no cross-reactions with convalescent 
serums from other rickettsial diseases 
(Vinson). 

Successful vaccines for R. tsutsuga- 
mushi have not yet been achieved, 
mainly because several distinctive sero- 
logic types occur in nature and suffi- 
cient antigenic mass is difficult to ob- 
tain. Group- and type-specific antigens 
have been prepared from various strains 
of R. tsutsugamushi grown in tissue 
culture (Shishido). Prophylactic im- 
munization of mice against homologous 
and heterologous strains was accom- 
plished with chemo-vaccines composed 
of a mixture of live rickettsiae and a 
rickettsiostatic amount of tetracycline 
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investigators to try, not yet successfully, 
to confirm this finding and to evaluate 
what might be a potentially serious pub- 
lic health problem. Gaon reported that 
family outbreaks of epidemic typhus 
in Bosnia were associated with a prior 
occurrence of Brill-Zinsser disease, and 
that cattle, sheep, and Dermacentor 
marginatum and Ixodes ricinus ticks 
infesting them were not infected. 
Lambs, kids, camels, and donkeys, ex- 
perimentally infected with R. prowaze- 
kii in Egypt by Ormsbee developed 
typhus agglutinins, but rickettsemia 
could not be demonstrated and ticks 
fed upon the animals were not in- 
fected. Burgdorfer showed that the 
ZRS strain of R. prowazekii, original- 
ly recovered from Hyalomma trunca- 
turn in Ethiopia, when inoculated in- 
tracoelomically, would not propagate 
in female H. excavatlum and killed 
the majority of D. andersoni. H. 
dromedarii sustained the rickettsiae but 
transovarial transmission did not oc- 
cur. Thus, the accumulating evidence 
suggests that involvement of livestock 
and ticks, if it does occur, is second- 
ary to active dissemination of the 
louse-borne disease in the human popu- 
lation and the extrahuman cycle does 
not play an important role in per- 
petuating endemic foci of the disease. 

The importance of maintaining con- 
stant surveillance for rickettsial dis- 
eases was exemplified by reports of 
previously unrecognized epidemiologic 
and ecologic features. Strains of R. 
tsutsugamrushi recovered from small 
rodents and insectivores, as well as 
from three species of Leptotrombidium 
and two species of Neotromibictla chig- 
gers, collected in foci of scrub typhus 
recently recognized in the Khasan dis- 
trict of the Primorie (north of Vladivos- 
tok) and in the Pjandge and Sorbo 
river valleys in Tadzikistan in the 
U.S.S.R., were described by Tarasevitch. 
In regions of Thailand where at least 
five, and possibly eight, antigenically 
distinctive strains of R. tsutsugamushi 
were enzootic, Elisberg found the ma- 
jority of scrub typhus patients were 
infected coincidentally with mixtures 
of antigenic types. 

New enzootic foci of Q fever in 
Croatia, Yugoslavia, were attributed 
by Hrabar to the introduction of flocks 
of infected sheep and goats traveling 
from neighboring Bosnia and Herze- 
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govina. Reptiles were implicated as pos- 
sible reservoirs of Q fever. Coxiella bur- 
netii persisted in the internal organs of 
lizards and water snakes following ex- 
perimental infection and I. ricinus were 
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VERSATILITY Just one basic calculator 
design, the WANG 300 Series, can solve 
the needs of many company operations. 
On compact keyboard displays, all basic 
arithmetic functions (+, -, x, -) can 
be performed instantly, silently, accu- 
rately by simply touching a key. Op- 
tional keys produce x2,vx, Logex, ex. 80 
Step tab cards and plug-in card readers 
can make any model fully program- 
mable. 
EXPANDABILITY As needs increase, 
add-on compatibility makes it possible 
to expand into a powerful computing 
system that will branch, loop, do sub- 
routines, make decisions and manipu- 
late arrays. 
CONVENIENCE Wang calculators are 
as simple to learn and operate as a ten- 
key adding machine but infinitely faster 
and more powerful. 
ECONOMY Wang multiple keyboard 
systems cost far less per station than 
any comparable electronic calculators. 
In use, they can eliminate 67 to 93 per 
cent of calculation time. (One leading 
company reports a saving of $73,000 
four months after installing Wang Elec- 
tronic Calculators.) 

Why not investigate? Write or call: 

3 WANG 
LABORATORIES,INC, 

Dept. 2-Q, 836 North St., Tewksbury, Mass. 01876 
Tel.: (617) 851-7311 

In Major Cities, Tel.: (514) 482-0737 
(201) 241-0250 (313) 278-4744 (518) 463-8877 
(203) 666-9433 (314) 727-0256 (601) 234-7631 
(205) 245-6057 (317) 631-0909 (612) 881-5324 
(206) 245-6057 (319) 365-2966 (614) 488-9753 
(212) 255-9042 (402) 341-6463 (617) 851-7311 
(213) 278-3232 (404) 457-6441 (702) 322-4692 
(214) 361-4351 (405) 842-7882 (702) 735-5802 
(215) 839-3345 (412) 366-1906 (713) 668-0275 
(216) 333-6611 (415) 454-4140 (716) 381-5440 
(301) 588-3711 (416) 364-0327 (717) 397-3212 
(301) 821-8212 (504) 729-6858 (816) 421-0890 
(303) 364-7361 (505) 255-9042 (817) 834-1433 
(305) 841-3691 (512) 454-4324 (916) 489-7326 
(312) 456-1542 (513) 531-2729 (919) 288-1695 
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infected after feeding on the lizards 
(Ac). Zhmayeva reported that three 
species of Ixodidae ticks could be simul- 
taneously infected with C. burnetii and 
tick-borne encephalitis virus after feed- 
ing. Both agents were transferred trans- 
stadially and transovarially. 

Marked antigenic heterogeneity was 
found among various strains of the 
etiologic ;agent of bovine tick-borne 
fever, recovered in the same and in 
different geographic regions of Finland 
(Tuomi). A new group of rickettsia- 
like agents recovered from laboratory 
guinea pigs was described by Bozeman. 

The review papers presented at this 
meeting will be published in Zentral- 
blatt fiir Bakteriologie (Referate); those 
dealing with ecological and epidemio- 
logical problems in Journal of Hy- 
giene, Epidemiology and Microbiology 
(Prague); and the others in Acta Viro- 
logica. The success of a symposium 
of this nature can be judged by the 
breadth of the interests which it spanned 
and stimulated, from problems directly 
related to human welfare to basic as- 
pects of rickettsiae as distinctive bio- 
logical entities. 
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VALVELESS - 
No valves to clog 

VARIABLE FLOW- 
0 to 100% in either direction 

VERSATILE - 
Meters upstream or downstream 

REVERSIBLE - 
Even while operating 

POSITIVE DISPLACEMENT 
RR Piston Type 

CORROSION RESISTANT 
316 ss liquid end 

PRECISE - 
Micrometer controlled 

DISCRETE - 
Down to 0.01 ml/min. 

POWERFUL - 
To 100 psig, 1.8 liters/min 

SPARKPROOF - 
Enclosed, shaded pole motor 

INEXPENSIVE - 
Any model less than $200 

For accurate metering of 
laboratory quantities of 
"difficult fluids" in "unusual 
fluid circuit" applications. 

For complete information write: 

METERNGINC - METERING,INC 
48 Summit St., Oyster Bay, New York 11771 

(516) 922-6050 
"If you don't have at least one, 

you've probably already paid for several 
thru lost time, inaccuracy or limited lab scope." 
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