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[57] ABSTRACT

Described is a system for efficiently producing live Fntero-
cytozoon bieneusi (E. bieneusi) organisms using laboratory
animals, preferably Mongolian gerbils. Some important
steps are: providing at least one breeding pair; administering
to each of such breeding pair a sufficient antibiotic in
sufficient dosage to destroy essentially all parasites which
might be passed to offspring, especially Trichomonas; per-
mitting such breeding pair to produce and rear offspring as
production animals; preventing breeding by the production
animals by separating males from females in separate cages;
immune-suppressing each production animal sufficiently to
permit propagation of live F. bieneusi organisms; infecting
each production animal with love E. bieneusi organisms
administered in an amount sufficient for such organisms to
propagate but insufficient to kill the production animal; and,
during a production period following such infecting, col-
lecting the feces of each production animal. The collected
fecal material is then prepared for use.

39 Claims, 4 Drawing Sheets
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SYSTEM FOR PRODUCING
ENTEROCYTOZOON BIENEUSI LIVE
ORGANISMS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a system for producing Fntero-
cytozoon bieneusi (E. bieneusi) live organisms. More
particularly, this invention concerns efficient production
methods for Enferocytozoon bieneusi live organisms and the
products resulting therefrom.

2. Description of the Prior Art

Typically, in the testing of possible AIDS victims, testing
kits attempt to help in assessing whether the patient is
infected with E. bieneusi live organisms, an infection of the
type rarely found in persons with normal immune systems.
Companies making such testing kits ideally would like to
provide a large supply of IFA (Indirect Fluorescent
Antibody), and/or DFA (Direct Fluorescent Antibody), and/
or ELISA (Enzyme-Linked Immuno-Sorbent Assay), and/or
C-ELISA (modified ELISA), as well as live E. bieneusi live
organisms for use as controls, for use in such testing kits.
But it has been found to be difficult to grow such live
organisms except in AIDS patients, making the supply of
such live organisms, both for direct use and for making such
sera, very expensive and difficult to obtain in large quanti-
ties.

OBJECTS OF THE INVENTION

A primary object of the present invention is to fulfill the
above-mentioned need by the provision of an efficient
system for producing such E. bieneusi live organisms using
other animals (and not humans). In addition, it is a primary
object of this invention to provide such a system for such
and other hard-to-grow organisms, in connection with its
resulting novel products, in a useful form for test kit
manufacturers. Other objects of this invention will become
apparent with reference to the following invention descrip-
tions.

SUMMARY OF THE INVENTION

According to a preferred embodiment of the present
invention, this invention provides a system for the efficient
production of E. bieneusi live organisms comprising the
steps of: providing at least one breeding pair of mammals;
administering to each of such breeding pair a sufficient
antibiotic in sufficient dosage to destroy essentially all
parasites which might be passed to offspring and inhibit in
such offspring such efficient production of E. bieneusi live
organisms; permitting such breeding pair to produce and
rear such offspring as production animals; preventing breed-
ing by such production animals; immune-suppressing each
such production animal sufficiently to permit propagation of
E. bieneusi live organisms; infecting each such production
animal with F. bieneusi live organisms administered in an
amount sufficient for such organisms to propagate but insuf-
ficient to kill such production animal; and during a produc-
tion period following such infecting, collecting the feces of
each such production animal. It also provides such a system
further comprising the step of, after such collecting of such
feces, screening such feces to remove any large particles to
provide filtered fecal material. And it provides the product
which results from practicing such a system.

Furthermore, this invention provides such a system fur-
ther comprising the step of, during such production period,
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feeding each such production animal a diet sufficient to
provide a non-sticky such feces to a level consistent with
efficient such collecting of such feces; and, further compris-
ing the step of, after such administering to each of such
breeding pair such sufficient antibiotic in such sufficient
dosage to destroy essentially all such parasites which might
be passed to such offspring and inhibit in such offspring such
efficient production of E. bieneusi live organisms, establish-
ing sufficient gut flora in each of such breeding pair for
adequate digestive function without interfering with such
destruction of such parasites. And it provides such a system
further comprising the step of, during such production
period, feeding each such production animal a supplement
sufficient to prevent dehydration and minimize intestinal
chemical imbalances; and, further, wherein such mammals
comprise gerbils. It also provides such a system wherein
such collecting step comprises the step of, during such
production period, maintaining each such production animal
supported upon a support surface structured and arranged to
permit such feces and other waste material to drop through
such support surface; and, further, the step of catching such
dropping feces and such dropping waste material in a
container holding sufficient water for keeping such feces
moist until such collection; and, further, the step of collec-
tion of all contents of such container, thereby providing a
fecal material comprising such feces, such waste material,
and such water. Also, it provides such a system further
comprising the step of screening such fecal material to
remove any large particles, thereby providing filtered fecal
material containing E. bieneusi live organisms. And it pro-
vides the product which results from practicing such a
system.

Moreover, the present invention provides such a system
further comprising the step of separating E. bieneusi live
organisms from such filtered fecal material; and, further,
wherein such separating step comprises the steps of adding
to such filtered fecal material a heavy liquid having a
specific gravity of at least about 1.15 to provide centrif-
ugable material, centrifuging such centrifugable material to
provide a first layer of essentially E. bieneusi live organisms
between a second layer of essentially such heavy liquid and
a third layer of essentially such water, and separation of such
E. bieneusi live organisms from such centrifugable material;
and, further, wherein such separation step comprises the
steps of removing essentially all the first-layer material in
such first layer from such centrifugable material, and filter-
ing such first-layer material. It further provides such a
system wherein such filtering step comprises the steps of a
first filtering through a small enough screen to catch any
particles larger than a such E. bieneusi live organism, a
second filtering through about an F.-bieneusi-size screen to
remove most of such E. bieneusi live organisms, placing
such removed E. bieneusi live organisms into a clean
container with a small amount of purified water, a third
filtering through a substantially-less-than-F.-bieneusi size
screen to remove any remaining such F. bieneusi live
organisms, and placing such remaining F. bieneusi live
organisms into such clean container to provide purified F.
bieneusi live organisms. And it provides such a system
further comprising the step of adding sufficient bacteria
suppressant to such purified F. bieneusi live organisms to
suppress any bacteria; and, further comprising the step of
sealing and refrigerating such clean container, for storage
until use.

Additionally, in accordance with a preferred embodiment
thereof, the present invention provides a system for the
efficient production of E. bieneusi live organisms compris-
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ing the steps of: providing at least one breeding pair of
Mongolian gerbils; administering to each of such breeding
pair a sufficient antibiotic in sufficient dosage to destroy
essentially all of Trichomonas protozoa in each of such
breeding pair; permitting such breeding pair to produce and
rear offspring as production animals; preventing breeding by
such production animals; immune-suppressing each such
production animal sufficiently to permit propagation of E.
bieneusi live organisms; infecting each such production
animal with F. bieneusi live organisms administered in an
amount sufficient for such organisms to propagate but insuf-
ficient to kill such production animal; and, during a produc-
tion period following such infecting, collecting the feces of
each such production animal. Also, it provides such a system
wherein such immune-suppressing step comprises injection
under the skin with methylprednisolone acetate in a dosage
of about 4 mg. for about a 100 gram gerbil, with the same
dosage repeated about three days later, and such sufficient
antibiotic in sufficient dosage comprises metrodinazole
hydrochloride administered once daily for five days orally at
a daily dosage of about 30 mg. per pound of animal weight,
repeated after about six months.

Even further, this invention provides such a system fur-
ther comprising the step of, during such production period,
feeding each such production animal a diet of high-protein
dog food, with an addition of a few black sunflower seeds.
It also provides such a system further comprising the step of,
after such administering to each of such breeding pair such
sufficient antibiotic in such sufficient dosage to destroy
essentially all such Trichomonas protozoa, administering gut
flora and a weak antibiotic to each of such breeding pair
sufficiently to establish sufficient gut flora for adequate
digestive function without interfering with such destruction
of such Trichomonas protozoa; and, further, wherein such
step of administering gut flora and a weak antibiotic com-
prises placing in the drinking water of each of such breeding
pair about 5 mg. of tetracycline hydrochloride per cc. of
drinking water for about 5 days. Further, it provides such a
system further comprising the step of, during such produc-
tion period, feeding each such production animal a supple-
ment sufficient to prevent dehydration and minimize intes-
tinal chemical imbalances, wherein such supplement
comprises a pet drink comprising fructose. And it provides
such a system wherein such collecting step comprises the
step of, during such production period, maintaining each
such production animal supported upon a support surface
structured and arranged to permit such feces and other waste
material to drop through such support surface; and, further,
wherein such support surface comprises open mesh material
sufficient for such feces to fall through, yet providing ample
support and footing for such gerbils, wherein such open
mesh material comprises a %-inch wire cloth.

Even additionally, this invention provides such a system
wherein such collecting step further comprises the step of
catching such dropping feces and such dropping waste
material in a container holding sufficient water for keeping
such feces moist until such collection, wherein such con-
tainer comprises a shallow pan suitable for holding a pond
about %-inch deep of distilled water; and, further, wherein
such collecting step further comprises the step of collection
of all contents of such container, thereby providing a fecal
material comprising such feces, such waste material, and
such water; and, further comprising the step of screening
such fecal material to remove any large particles, thereby
providing filtered fecal material containing F. bieneusi live
organisms; and, further, wherein such screening comprises,
using a small amount of additional distilled water, pouring
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and mushing through a strainer screen, of about 250 mesh
size, placed atop a beaker.

Yet further, this invention provides such a system further
comprising the step of separating F. bieneusi live organisms
from such filtered fecal material, wherein such separating
step comprises the steps of: adding to such filtered and fecal
material a heavy liquid having a specific gravity of at least
about 1.15 to provide centrifugable material; centrifuging
such centrifugable material to provide a first layer of essen-
tially E. bieneusi live organisms between a second layer of
essentially such heavy liquid and a third layer of essentially
such water; and separation of such E. bieneusi live organ-
isms from such centrifugable material; and, further, wherein
such adding is done in a glass tube, after filling such glass
tube about half full of such filtered fecal material such heavy
liquid comprises zinc sulfate, such heavy liquid is injected
into a bottom portion of such glass tube with a long needle
syringe, and such centrifuging comprises placing such glass
tube in such centrifuge, and spinning down such glass tube
for about 15 minutes at about 2,000 RPM, whereby waste
sediment from such filtered fecal material is at such bottom
portion, such zinc sulfate is directly above such waste
sediment and below such E. bieneusi live organisms, and
water is above such F. bieneusi live organisms.

Yet additionally, it provides such a system wherein such
separation step comprises the steps of removing essentially
all the first-layer material in such first layer from such
centrifugable material, and filtering such first-layer material;
and, further wherein such filtering step comprises the steps
of a first filtering through an about-3-micron membrane
pre-filter above a container with a vacuum source, a second
filtering through about an E.-bieneusi-size screen of about 1
micron to remove most of such F. bieneusi live organisms,
placing such removed E. bieneusi live organisms into a clean
container with a small amount of purified water, a third
filtering through a less-than-F.-bieneusi size screen of about
0.4 micron to remove any remaining such F. bieneusi live
organisms from such purified water, and placing such
remaining E. bieneusi live organisms into such clean con-
tainer to provide purified E. bieneusi live organisms. And it
provides such a system further comprising the step of adding
sufficient bacteria suppressant to such purified E. bieneusi
live organisms to suppress any bacteria, wherein about 50
mg. of gentamycin sulfate is added to each 1 cc. of said F.
bieneusi live organisms; and, further comprising the step of
sealing and refrigerating such clean container, for storage
until use.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a first generation breeding
pair of Mongolian gerbils used in the preferred embodiment
of the system of the present invention for producing F.
bieneusi live organisms.

FIG. 2 is a perspective view of a first generation adult
gerbil, being treated to remove Trichomonas protozoa.

FIG. 3 is a perspective view of a first generation adult
gerbil, being treated with a weak antibiotic to help establish
a proper amount and balance of gut flora.

FIG. 4 is a perspective view of a first generation adult
gerbil, raising second generation gerbils.

FIG. 5 is a perspective view of second generation off-
spring gerbils, separated, in preparation for producing F.
bieneusi live organisms.

FIG. 6 is a perspective view of a second generation gerbil
receiving an immune suppressant in preparation for produc-
ing E. bieneusi live organisms.
























