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ATTEMPT TO GROW ENCEPHALITOZOON IN TISSUE CULTURE

Keio Igaku (Journal of Kato Horoaki Iino, of the Department
Medical Society), Vol 37, 1960, of Parasitology, School of
pages 339-343. Madiina, Ke.o Univercity.

-Since thle Unoephilitozoon was-found by Wright and gza~ighe&4 (1922)0
to be the causative organism ot a spontaneous paralytic disease in young
tamed rabbits, many investigators have reported the presence of the natural
infection to be wide-spread among various mazmals and birds. Furthermore,
the presence of the natural infection among small experimental animals has
been reported by Levaditi (1924)s Coudry and Nicholson (1924), Perrin (1943)
and Ta•aki (1956) etc., such an in the mouse, rat, guinea pigg and sparrow#
etc., and also the incidence of infection has been investigated. The fact
that the natural infection of Encephalitozoon is present among various am-
perimental animals would seriously interfere with the study, experiment,
and preservation of strains of Sncephalitozoon, and would at times lead to
a difficulty in evaluating the experimental results. Therefore, it is
thought to be a very significant step to obtain the artificial tissue cul-
ture of Bacephalitozoon for further study on Encephalitomoon in order to
avoid the pre-existing natural infection among animals. A result of the
experiment is reportede

Material and Method

BncephaLitozoon was isolated from a rat and maintained in the mouse
peritoneal cavity through passage every two and half weeks to supply for
the experiment.s Three kinds of tissue were used in the experiment.

1. Culture by He. La. Calls

He. La. cella used here were a strain maintained through passage
at the Department of Obstetrics and Gynecolog, School of Medicine, Keio
Univeraity. Culture medium consisted of 48% Hanks solution, 50% human
serum, and 2% chick ambryo juice mixed with 100 u/cc of Penicillir, and



100 /cc of Stropto-:Voin. The pH of the solution i.as always maintained at
7.3-7.8 and deviation of pH was constantly corrected to the above for the
optimal growth of Ho. La. colls. Culture of He. La. cells and their growth
wore obtained in loo of the culture medium placed in a small culture tube
with &. iuwZll rootangu.lar cov~ ier ;166A& a s ppo~4~ins body lWithi, a~t-ýr in-
cubation at 37-C. for three days. Ascites obtained under sterile technique
from Encephalitozoon infected mouse was then added few drops into the tubs
and again incubated, Thereaftero the medium was replaced every five days,
considering the growth condition ani the falling-off of He. La. cells and
propagation of Ercophalitozoon, until the 25th day uhen the rectangular
cover glass %ws taken out and examined under a microscope after staining
by Giemsa Stain to evaluate the propagation of Mncephalitozoon and parasitic
existence of the organism in He. La. cells.

2. ••thod by Brain Tissue Culture

The brain of chick embryo at the 14th or 15th day after incubation
was resected out under sterile technique and this was made into four pieces
of one cubic millineter in sue, .efter mashing in say's solution, The
lar&4r blood vessels mid mehinges were removed under sterile teohnique,.
. , T.e peces ,of bri we -then plaed 4 a toluion consisting, of one dsrop
of serum from human cord bloodp one drop of plasma from young male chicken
blood which was heparinized and two drops of 50% solution of the supernatant
from crashed one week old" ohick ambryo after centrifugation for 30 min. at
2000 r/min., then mixed ;ogether. in a large cover glass. Then a few drops
of ascites of the Encephalitozoon infected mouse were added and a concave
glaus was placed and the slide was sealed with. paraffin. As soon as the
medium in the slide coagulated, the slide was turned over and placed in an
incubator at 370 C. Microscopic examination was made daily on this slide
thereafter for ten .as," beyond which times the tissue would die because of
vital changes.; i the culture medium, in order to evaluate the growth of
brain cells espeoialy glia cells and -behavior of Rcephalitozoon. o

3 Culture in Hen' s a Eggs

Ascites was first collected from ocephalitozoon infected mice.,'
Then 0.1co of this was inno•luated separately on ohorioallantoic membrane
into the allantoio cavity, into the amniotic cavity, and into the omphalic
sac of live hen eggs in incubation for one .week. The innoculation method
-was that the incubated eggs were inspected for the presence of a growing
chick embryo and a triangular window was made on the egg shell where the s
were no blood vessels to expose the shell membrane. Then a pin point
opening was made on the shell membrane with care so as not to injure the
underlying chorioallantoic membrane. After the two membranes were separated
by collapsing the air chamber through a hole on the shell., the chorioallan-
toio membrane was exposed by excising the shell membrane oarefully, in case
of innoculation on the membrane. A few drops of the prepared ascites were
then put on the membrane and the shell was sealed with cello-tape. The
egg was again placed in an incubator for another two weeks and an observation
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.ms made on the innoculatod chorioallantoic membrane which was excised

exanination as woll as the macroscopic examination of the alteration of the
membrane. Innoculation into the allantoic cavity was made on eggs aitor
one woek's incubation. A emall hole was made on the shell near the air
chamber and after sterilizing the are. with alcohol, 0.1co of the infected
ascites was injected with a syringe through the chorioallantoio membrAne.
After re-incubation. for two weeks, the allantoic fluid was collected and
smeared on slides for the ex•aination of the organism. In the case of in-
noculation into the amniotic cavity, a square wi-ndow was made with a file
in the egg shell on the top of air chamber and the underlying shell membrane
was excised and the inner shell membrane at the bottom of the air chamber
was also peeled off from the chorioallentoic mvbrane Wrth care so as not
to injure the blood vessels. A syringe was then inserted through the chorio-
allanatoic meabrane dirctly toward thQ chick Qmbryo until the contact was
felt with the amniotic membrane on the tip of the needle. Then a small air
bubble, which was conta&ned in the syringe onpurposo, was first rejected
in order to asocetain that the tip of the needle was located exactly within
the amniotic cavity and O.oc of the ascites was injected. The hole in the
shell was sealed with cello-tape and after the reinoubation for another two
Sweiks, a microsoopic examina-on was made on tha amniotidt fluid'. Znnooala- P
tion into the omphalic sac was made through a hole nade in the shell on the
top of air chamber, with a 3 cm syringe inserted into the sac after pene-
trating through both the inner shell membrane and the ohorioallantoic mere-
brane. The content of the omphalic sac was examined under a microscope
following the two-week incubation.

In addition, each site of innoculationr was made into the cnulsions
with sterile physiologic saline solution of ten times in volume and each of
them was then innoculated into the peritoneal cavity of mice individually,
and their ascites were examined for the presence of the organism after two
and half weeks. Furthermorep five eg-s each from four different innoculated
groups were brought through to be hatched and the brain and liver of the
chicks were prepared into the emulsion with a physiologic saline solution
of ten times in volume. The emulsions were then innoculated into the peri-
toneal cavitios of mice, two mice for each of four different methods of
Innoculation (Mouse A and Mouse B),. in order to detemaine the' establishment
of Ecephalitozoon infection in the chicks. When the infection was recognized
both in Mouse A and Mouse B, the experiment was said to be definitely positive.

Results

I. Culture by He. La. Cells

In culture by He. La cells, Encophalitozoon existed for three to
four days within the macrophage cells which were throught to be from ascites
of infected mice, but no increase was seen in the maorophage cells and the

ncephalitozoon also showed no splitting or propagation. He. La. cells



shol:md no influence by the addition of the organism at all and grew as wall
as the contrast of the ours culture. Microscopic examination of the Giemsa.
stained preparation in this series was carried out every other day for a
period of twenty-five days but no evidence of Encephalitozoon infection in
No.La. oellL wa seen,

2. Method by Brain Tissue Culture

Observation in this experiment vmz possible only for the period of
ton days because of this particular culture method by hanging drop techaique.s
Vlacrophage cells containing Enoephalitozoon wero r;oolized until the 5th
day, but no evidence of infection or propagation of 1ncephalltozoon was seen
within the brain cells or even actively propagating glia cells. Also, no
changos wero noted in these cells by the presence of Encephalitozoon.

3. Culture in Incubated Hen Eggs

Microscopic examination of the Giemsa stained preparations from
each site of innooulation after a total incubation period of three weeks
revealed no organisms in the llanitoio cavity, amniotio cavitýy and omphalic
sao but there were four our' of twenty oass= from innooulition on the chdrio-
allantoic membrane. Macroscopic exemination, however# revealed no changes
such as thickening or clouding of the membrane. The experimet, in which
"the emalsions of each of the innooulated sites with physiologic saline solu-
tion were separately paused into the peritoneal cavity of mice, revealed the
organism in two out of twenty cases of choricallantoic innoculation. One of
these two positive cases also showed the organism in the smear of the mom-
brane before the passaae into the mouse periotneal cavity but the other was
negative by thesmear. Innoculation either into the allantoic cavity,
amnoitio cavity, or omphalio sac yielded no organism either in the smear or
in the passage into mice. In the experiment, in which the emulsions of
brain and liver from completely hatched chicks were separately inzmculated
into the peritoneal cavity of mice, four groups out of six groups (each
group consisting of two mice) were positive in the case of innoculatLon on
the ohorioallantoio meibrane and one group had one positive mouse but the
other was negative. go organism was found in mice after the innoculation
of either brain tissue or liver from the other sites of innoaulation in hen
eggs. Even in the case of innooulation on the choriosllantoic membrane,
the paseage of the chick brain emulsion did not yield any organism. The
growth of Encephalitozoon on the ohorioallantoic mwabrane, however., was
noted to be poorer than that of the peritoneal cavity of mice.

Consideration and %. iiy

The affinity of Encephalitozoon to the various cells artificially
cultured in this series of experiments was found to be very poor, so that
the propagation and maintenance through generations of Enoephalitozoon
without using the experimental animals are considered to be very difficult



Sat the present time. It is thought that ,1ncephalitozoon possesses lens
motility and less wch speed than Toxoplasma, L.d is not capable of in-
vading He. Ln. coil, J h T invdend ari grew upon the cells as
previously reported by Arai (1958S). There seens to be certain conditions
provided in the part of incubated hen egg for the growth of Icepha.•itowcon
but the gro,,th is fa! from saatisfactory as compared to that of Toxoplasma
in incubated egg culture as reported by Warren and Russ (1948)s The fact

that Encephalitozoon does not grow well in various tissue cultures, unlike
Toxoplasma which is a very similar organism, with the exception of its

i abundant growth in macrophage cells in the peritoneoa. cavity of mice, nmay
be explained on the basis of its affinity which is very poor towards these

i_• cultured tissues used in this series of experimente. -if artificial culture

of the .acroph_-go colla o. m.ice pvritonoa is 5ucce~sful, the ticaue caultur
of Encephalitozoon can be also mado succczfully, but the culture of the
macropha.e is very difficult at the proseat tine wnd can not be maintained
long enough to zuppply the aeries of wperiments. In the case of innoculation
•n the chorioallantoic membrane in this experiment, the growth of the Enceph-
alitozoon was soon at the site of innoculation and also occasionally in the
chick cxrtryo, uhereas a sirailar innoculation experiment with Toxoplasma
revealed the presence of infection not only on the ahorioallantoic membrane
but also in all of the rest such as allantoic cavity, amniotic cavity;
omphalic sac and embryo. The fact that the emulsion of a hatched chick
liver yielded the organism indicates, however, that a certain degree of in-
vasive infection is taking place. In this series of experiments, no direct
alteration or changes of the cultured tissues were noted at all by the in-
nooulation of Encephalitozoonj, even in the case of positive infection on
the claorioallantoie membrane. In all cases of fully hatched chicks that
were positively infected during the incubation by innoculation on the ohoric-
allantoic membrane and their liver emulsions yielded the organism after
passage into mouse peritoneal cavity, no changes or differences at all were
noted in their appearance and in sectioning of the organs. The fact that
the cells of the central nervous system, especially glia coels, which are
often affected in the case of natural infection in animals, did not show

wqinfluence by Enoephalitosoon in the experiment may' idicate that there
would be certain cells with specific affinity to the organism in the central
nervous system.

A series of experiments were made to investigate the infection arA
"growth of Encephalit zoon in Hea La. calls, young chick brain calls, and
incubated hen egges(

Is Enoephlaitozoon wa cultured together with He. La. cells but no infection
• "or growth of the orianism was seen within the He. La. cells.

2. Encophalitozoon remained alive for several days within the mnarophage
ocills of mouse peritonea in the culture meditum of He. La. cells.
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3. Do significant changes were noted in He. La. cells by addition of Eceph-
alitozoon.

ý4. 'No evidence of invasion of Encephalitozoon as seen in the chick brain

cells that were cultured on slides together with the organlsm.

5. The growth of chick brain cells was rAot interfered by innoaulation of
Encephalitozoon.

6 Encophalltozoon emisted for several days within the macrophage cells of
mouse peritoqnea in the culture medium of the brain cells.

7. Innoculation of Mncephalitozoon on chorioallantoic menmrane of hen eggs
under-incubation yielded the organiý= in four out of twenty cases as the
end of twdo -

Intraperitoneal innoculation of the pulisionj prepared from the infiotod

chorioaflantoic memb•ane by innoculating Enoephalitozodn on the m~tbrafie of
"incubated eggs, into the poritoneal cavity of mice yielded the organism in
two out of twenty cases.

* 9. Intraperitoneal innooulation of the 11ar smulsion) prepared fro. fully
hatched chicks that. were innoculated dta-ing the i= oubation by Eaoephalitotoon
on chorioallantoic membrane, into the peritoneal oavity of zdce yielded the
orandsm in four out- of six groups Sully.,

10. Innoculation of Loephalitozocn into the allantoio cavity, anniotio
cavity, and omphalio sac of incubated hen eggs did not yield any orgwaim
at the end of tuo weeks and also no organism was found from the W4
hatohed chicks.

3.1 ., No cases of death of incubated eggs innoculated by Scephalitozoon were
seen And also no abnormalities were seen in hatched chioca.

12. The various methods applied hwe- in au~her'u experiment are not capable
of growing and maintainina Enoephalitozoon properly.

1 . Arai, H., Nishin laku 431 663a 1958.

2. Cook, ;. K.i and Jacobs, L.t J. Parasit. 431'37, 1957.

S3. Co1,ry, E. V., and Nicholson. P. M.H J. peor. Moed, 400 51, 1924.

4. Hukcumi, H.: "Culture Method of Virus and Riokettsia,," Seibutsugaku
L Jickenho Kosa (Seminar on ,xperimetal Biology) 3, 1956.
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Tab1l.

for passage Brain Liver

M Mouse A B A B

21- + +

+ +

6 - - +

0rean passage =pl)rimntns from hatched chicacs innooulated on c-horioa~llanoic

membrane during incubation.

Table 3

.Material used
: or passage Brain• Livor

Rouse A B AB

Orqan passage experiments from hatched chicks ±xooulated into aflanteic
cavity during incubation.Imm•I m
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for' passae BaiLve

MueA B B

Orga pasag ý_ crientfrom )hatohtd chicks mouaeinomotcavt

(L

* ~~Material used 5
frpsaeBrain Liver

*Mouse A B A B

2. - -- - -

Organ passage expex1iTments from hatched chickse innoculazed into omphalic
sac during incubation.
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