UNCLASSIFIED

AD NUMBER

AD838946

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; 21 Jul
1965. Other requests shall be referred to
Army Biological Labs., Fort Detrick, MD.

AUTHORITY

DA ltr, dtd 14 Feb 1972

THIS PAGE IS UNCLASSIFIED




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT

NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



TRANSLATION No, { |2 9

s,
DATE; ’\?U‘u\\.‘ 1N 45

D838 9y

- BRC AVATLABILITY worgce

Reproduction o
£ this

part ig Publicatyio

to reprog:SEL:::GG-bIHowever. Dghiyswf::;oof %

Government PUrpO'::‘ leation for United Sé:t::d

STATEMENT #2 UNCLASSIFIED
This document is subject to spacial export
controls and each transmittal to foeign
goveraments or foreign nationals may be made
only with prior approval of Dept. of Army,
Fort Oetrick, ATTN: Technical galease Branch/

Ti0. Frederick, Maryland 21701
tl




e
3 ;E'

rren o tasmseaneattl

ATTEMPT TO GROW ENCEPHALITOZOON IN TISSUE CULTURE

Keio Igaku (Journal of Keio Horoaki Iino, of the Department

Medical Society), Vol 37, 1960, of Parasitology, School of oo r
pages 339343, ‘Madicina, Keio University. L
© . Sinee the Encephalitozoon was. found by Wright and Grelghead (1922),. . \

to be the causative organiem of a spontaneous paralytic disesase in young -
tamed rabbite, many investigators have reported the presence of the natural
infection to be wide-spread among various mamzals and birds. Furthermore,
the préserice of the natural infection among small experimental animols has

| been reported by Levaditi (1924), Cowdry and Nicholson (1924), Perrin (1943)

and Tazaki (1956) ete., such as in thc mouse, rat, guinea pig, and sparrow, !
otc, and also the incldence of infection has been investigated. The fact :
that the natural infection of Encephalitozoon is present among various ex=

perimental animals would sericusly interfere with Lhe study, experiment,

and preservation of strains of Encephalitozoon, and would at times lead to

& difficulty in evaluating the experimental results. Therefore, it is ' L

_ thought to be a very significant step to obtain the artificial tissue cul-

ture of Emoephalitozoon for further study on Encephalitozoon in order to
avoid the pre-existing natural infection among animals. A result of the
oxperiment is reported. - :

Material and Method
Encephalitozoon was isolated from & rat and maintained in the mouse
peritoneal cavity through passage every two and half weeks to supply for
the experiment. Thres kinds of tissue were used in the experiment.
1. Culture by He. La. Cells

He. Las cells used here ware a strain maintained through passage
at the Department of (bstetrics and Gynecology, School of Medicine, Kelo
Univeraity. Culture medium oconsisted of 48% Hanks solution, 50% human
serum, and 2% chick embryo jJuice mixed with 100 w/ee of Penieillin and
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100 /cc of Stroptonyein. The pH of the solution was always maintained at
7.3+7,8 and deviastion of pH was constantly corrascted to the above for the
optimal growth of Hee La. cells, Culture of He. La. cells and their growth
were obtained in lee of the culture medium placed in a small sulture tube
with & snall rectangular cover glass 4B & suppoéruing body Wilhin, afier in-
cubation at 379C. for three days. Ascites obtained under sterlle technique
from Encephalitozcon infected mouse was then added few drops into the tubs
and again inocubated. Thereafter, the nediunm vas replaced every five days,
considering the growth conditien ani the falling-off of He. La. cells and
propagation of Encephalitozoon, until the 25%h day when the rsctangular
cover glass was baken oub and examined under a mioroscope after staining
by Giemga Stain to evaluate the propagation of Encephalitozoon and parasitic
existence of the organism in He. La. cells.

2. NMethod by Brain Tissue Culture

.- . The brain of chick embryo at the lith or 1l5th day efter irncubation
was resacted out under sterdle technique and this was made into four pleces
: of one cublc millimeter in size, after washing in Gey's soluticn. The
S derger blood vessels and ‘mehinges. were renoved under sterile. technique.
~The pleces .of brain.were then placed in-a solution consisting of one'drop -
of serum from human cord blood, one drop of plasma from young male chicicen
~ blood which was heparinized and two drops of 50% solution of the supernatant
~ from crashed one week old chick embrye after centrdfugation for 30 min. at
2000 r/min., then mixed together in a largs cover glass. Then a few drops
of ascites of the Encephalitozoon infected mouse were added and a concave
glass was placed and the slide was sesled with paraffin. As soon as the
medium in the slide coagulsted, the slide was turned over and placed in an
incubator at 379C. Microscoplic examination was made daily on this slide
‘thereafter for ten days, beyend which time the tlssue would die because of
- vital changes:in the culture medium, in order to evaluate the gréwth of
brain cells aspecially glia cells and behavior of m“phe.litozoono s

3. culture in Hen's Eggs ;
/
Ascites wa.s first colleoted froxn Encephalitazoon 1n£eoted nioes
Then O.lco of this was innooulated separately on shoricallantoic membrane
into the allantoic cavity, into the amniotic cavity, end into the omphalic
sac of live hen eggs in incubation for one week. The inncculation 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 thexs
were no blood vessels to expose the shell membrane. Then & pin point
opening vas made on the shell membrane with care soc as not to injure the
underlying choricallantoic membrans. After the two merbranes were separated
by collapsing the air chamber through a hole on the shell, the choricallan~
toic membrane was exposed by excising the shell membrane carefully, in case
of innoculation on the membrane. A few drope of the propared ascltes wers
then put on the membrane and the shell was sealed with cello-tape. The
egg was again placed in an inoubator for another two waeks and an observatioen
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was made on the innoculated choriocallantoic membrane which was execised

from the epz ond smeared on slides, and then Gloiss stalned Jow mdcrosiopls
examination as well as the macroscopic examination of the alteration of the
mambrane. Innooulation into the allantoic cavity wes made on eggs aftoer
one woek's insWsation. A &mdll hole was made on the shell near the alr
ohanmber and after sterilizing the ares with alcohol, O.lecc of the infected
ascites was injected with a syringe through the choricallantolc membrans.
After re-incubation for two weeks, the allantoié fluid was colleoted and
smeared on slides for the examination of the organism. In the case of ine
noculation into the amniotic cavity, & squere window was made with a file
in the eggz shell on the top of air chamber and tis underlying shell membrane
was excised and the inner shell mearbrans at the bottom of the air chamber
was also peeled off from whe choriczllanteic mermbrane with care so as not
to injure the blood vessels. A syringe was then inscrted through the chorio-
allantoic membrane dircctly toward the chiock embryo until the contact was
falt. with the auniotic membrane on the tip of the needle. Then a small alr
bubble, which was contained in the syringe on-purpose, was first rejected -
in order to ascertain that the tip of the needle was located exactly within
the amniotic cavity end O.lec of the ascites was injected. The hole in the
shell was scaled with cello-tape and after the reincubaticn for another twa .
weeks, a mloroscople examination was made on thé amiotie fluid. Inriocula- "
tion into the omphalic sac was made through a hole made in the shell on the !
top of air chamber, with & 3 cm syringe inserted into the sac after pene~ : s
trating through both the inner shell mexbrane and the choricallantoic meme é '
brans. The cantent of the omphalioc sac was examined under & micréscope’ : '
following the two-wack incubatien.
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In addition, each site of innoculation was made into the exmulsicns -
with sterile physioclogic saline solution of tan times in volume and each of i
them was then innoculated into the peritoneal cavity of mice individually, !
"and thelr ascites were examined for the presence of the organism after two
end half woelkss Furthormore, flve eggs each from four different innoculated
groups- were brought through to be hatched and the brain and liver of the
chicks were proepared into the emulsion with a physlologie saline sclution
of ten times in volume. The emulsions were then innoculated into the perl-
tonesl cavities of mice, twe mice for sach of four differont methoeds of
innoculation (Mouse A and Mouse B), in order Lo determine the’ establishment
of Encephalitozoon infection in the chicks. When the Infection was recognized
both in Mouse A and Mouse B, the experiment was sald to bo definitely positive.

- BT

Results
l. Culture by He. La. Cells

In culture by He. La cells, Encaphalitozoon existed for three to
four days within the macrophage cells which wers throught to be from ascltes
of infected mice, bub no inercase was seen in the macrophage cells and the
Encephalitozoon also showed no splitting or propagaticn. He. La. cells
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showed no influence by the addition of the organism at all and grew as well
as the contrast of the nure culture. Mieroscopic examination of the Giemza
stained preparation in this series was carried out every cther day for a
pericd of twanty-five days but no evidence of Encephalitozoon infection in
Hoe .La+ ¢ells wus seens -

2. lethod by Brain Tissus Culture

Cbservation in this experiment was possible only for the peried of
ten days because of this particular culture method by hanging drop technique.
Maerophage ¢ells centaining Encephalitozoon wers rosegnized until the 5th
day, but no evidence of infaction or propagabion of Encephalitozoon was scen
within the brain cells or even actively propagating glia cells. Also, no
changes wers noved in these cells by the praesence of Encephalitozoon.

3+ Culture in Incubated Hen Eggs

. Microscopic examination of the Glemsa stained preparations froam
each site of innoculation after a total incubation period of three weeks'
revealed no organisms in the allantoic cavity, amniotie ecavity and omphalic
840, bub there were four our of twenby ¢asaes.from inricoulition on the chériow
allantolc menbrane. Macroscopic exsmination, however, revealed no changes
auoh &3 thickening or clouding of the mewbrane. The experiment, in which

.the emulsions of each of the innooulated sites with physicloglic saline solu-

tion were separately paseed into the peritoneal cavity of mice, revealed the
organism in two out of twenty cases of choricallantoic innoeculation. One of
these two positive cases also showed the organiem in the smear of the menme
brane before the passaze into the mouce periotneal cavity but the other was
negative by the smear. Innoculation elther into the allantolc cavity,
amnoitic cavity, or omphalic sac ylelded no organism either in the smear or
in the passage into mice. In the experiment, in which the emulsicns of
brain and liver from ocompletely hatched chicks were separstely innooulated
into the peritoneal cavity of mice, four groups out of six groups (each
group consisting of two mice) were positive in the case of innoculation on
the chordoallantolic membrane and one group had ene positive mouse but the
other was negative. No organism was found in mice after the innoculation
of either brain tissue or liver from the other sites of innoculation in hen
eggss LEven in the case of innoculaticn on the chorioallantolc menbrane,

the passage of the chick brain emulsion did not yleld any organism. The
growth of Encophalitozoon on the choriocallanteic membrane, however, was

noted to be poorer than that of the peritonsal cavity of mice.

Consideration and Swmmary

The affinity of Encephalitozoon to the various cells artificially
ocultured in this series of experiments was found to be very poor, so that
the propagation and maintenance through generations of Encephalitozoon
without using the experimental animals are considered to be very difficult
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at the present time. It 1s thought that Encephallitozoon possesses less
motility and less ; owih speed than ’I‘oxopla..ma, and is not capoble of ine
vading He. La. cell... vharaze Toweplacus livaded and grew upon the cells as
previcusly reported by Aral (1958) There seans to be certain conditions
provided in ths pe.rt of inoubated hen egg for the grovth of inceph welitozoon
but, the growth 1s fait from satisiactory as compared to that of Toxoplasma

in incubated ogg culture as reported by VYamrren and Russ (1948). The fact
that Encephalitozoon dees not grow well in various tissue cultures, unlike
Toxoplasma which is a very simllar organism, with the exc¢eption of its
abundant growth in macrophage ¢ells in the peritoneal cavity of mice, may

be explained on the baslis of its affinity which 1s very poor towards these
cultured tissues used in this series of cxperiments. -If artificial culturs
of the fnerophazs ¢clls of wice peritonca is successful, the tissue culiure
of Encephalitozoon ¢an be also made succeszfully, but the culture of the
nacrophage is very difficult at the preseat time and can not be maintained
lonz enough to supply the serics of expseriments. In the case of innoculatien
¢n the chorioallantoic membrane in this experiment, the pgrowth of the Enceph=
alitozoon was seen at the site of lnnesulatlon and also oc¢casionally in the
chiek eniryo, whereas a similar innoculation experiment with Toxoplasma
revealed the vresence of infection not only on the choricallantole membrane -
but also in all of the rest such as allantoic cavity, amiotic cavity,’
.omphalic sac and embyyo. The fact that the emulsion of & hatched chick
liver ylelded the organism indiscates, however, that a cortain degree of in=
vasive infection is taking place. In this series of experiments, no direct
alteratioh or changes of the cultured tissues were noted at &ll by the ine .
noculation of Encephalitozoon, even in the case of positive infection on

the chorloallantoic membrane. In all cases of fully hatched chicks that

© were positlvely infected during the incubation by innoculation on the chorio-

allantolo membrane and their liver eamulsions ylelced the organisa after |
passage into mouse poritoneal cavity, no changes or differences at all were
neted in thelr appearance end in sectioning of the organs. The fact that
the cells of the contral nervous system, especially glia cells, which are
often affected in ths case of natural infection in animals, did not show
any influence by Encephalitozoon in the experiment may indicate that there

would be certain cells with speeii‘ic affinity to the organiam in the central
nervous gystem. 7

Concul.sion

A serles of experiments were made to investigate the infection ard

growth of Ehcepha.lit?zoon in Hes la. cells, ycung ohick brain cells, and
incubated hen eggs.(

1. Encephalitozoon v:a.\ cultured together with He. La. calls but no infection
or growth of the organism was seen within the He. La. cells.

2. Incephalitozoon remained alive for several days within the macrophage
culls of mouse peritonea in the culture mediws of He. La. cells.
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3+ No significant changes were noted in He. La. cells by addition of Encephe

alitozoon.

Cdyo ‘Yo evidence of invasion of Encephalitozoon was seen in the chick brain
+ ¢ells that were cultured on slides together with the organism.

5¢ The growth of chick brain cells was ot interfered by innooulation of
Bncephalitozoon.

b Ihacophe.lltozoon existed for several days wi’ohin the macronhage cells of
mouse peritonea in the culture medium of the brain cells.

7+ Innoculation ot Incephalitozoon on chorioallantoic menbrone of hen eggs
under-incubation yielded the -organisa in four out of twenty cases as the
. end of two wezlic.

1»8- Intraperitoneal :lnncoula.tion of the opulaion, prepared from the infacted

chorioallantolc menbrane by innooulating Encephalitozodn on the mémbrane of
inoubated eggs, into the peritomal oavity of mice ylelded the organism in
t.wo out of twenty cases.

' 9. Intraparitoneal innoculation of the Yiver amwlsion; preépared from i‘uJJ.y
+ hatched chicks that.were imnoculated during the ir-subation by Encephalitozeon

. on chorioallsantoic menbrane, into the peritoneal ua.vity of nlce yioldod Lhe
i organism 1n four out- of.‘ six groups i\.:l.‘l.y

-
»

10. Innooula.tion of Enocephalitozeon into the alla.ntoio oav:l.ty, am:l.ot:l.o
cavity, and omphalio sac of inocubated hen eggs did not yield any organism
at the end of two weeks and also no organism was found from the fully
hatched chicks. :

-1, . No cases of deuth of incubated eggs mnoculated by mcephalitozoon wers

~seen and aJ.so ne abnormlitios ‘Were seen in hatched chicls.

12. Tho various methods applied here in aubherts exporimant are not capable

of growing ard maintaining mcepha.litozoon proporly.
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