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A Method For Stimulating Red Blood Cell Production
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method for using

Product R as hereinafter defined to stimulating productions of red
blood cells.

2. Description of the Related Art
All mammals possess a hematopoietic (blood forming)

system that replenishes the multiplicity of blood cell types found
in a healthy animal, including white blood cells, clot forming
cells and red blood cells (erythrocytes). In the adult mammal
the primary site of hematopoiesis is the bone marrow.

The bone marrow, 1f considered as a single tissue, is
the largest tissue of the body. In the average human adult the
total weight of the bone marrow is about 3 kg. Marrow fills the
central éore of nearly all bones. Bone marrow has three types of
tissue; vascular tissue, adipose tissue and the tissue directed
to hematopoiesis or blood cell formation. The vascular tissue is
the circulatory system that supplies nutrients and removes wastes
from the actively growing cells. The hematopoietic tissue is
responsible for the formation of erythrocytes, platelets,
granulocytes and monocytes, and lymphocyte precursors. Adipose

tissue consists of fat cells which contribute 1little to the

function of the bone marrow.

Maturation and differentiation of specialized subsets
of blood cells takes place in the thymus, spleen, lymph nodes and
gut-associated lymphoid tissues. Current scientific understanding
proposes that small amounts of specific hematopoietic growth
factors direct the proliferation, differentiation, and maturation
ot each of the various hematopoietic cell types from a small
population of pluripotent hematopoietic stem cells. These various

growth factors act at different times on different cell

populations, ultimately giving rise to a functional hematopoietic
system.
One specific and vital role of the mammalian hematoietic

system 1s the production of erythrocytes, or red blood cells,
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which transport oxygen to the various tissues of the animal’s
body. The process of producing erythrocytes (erythropoiesis)
occurs continuously throughout an animal’s life span to offset
erythrocyte destruction. The typical red blood cell has a

5 relatively  short life-span, usually 100 to 120 days.
Erythropoiesis is a precisely controlled physiological mechanism
whereby sufficient numbers of erythrocytes are produced to enable
proper tissue oxygenation, but not so many as to 1mpede
circulation.

10 All peripheral blood cells arise from a common
progenitor cell known as the pluripotent hemopoietic stem cell.
An important property of stem cells is self-renewal, which ensures
a continuous supply throughout the lifetime of the individual.
When required, a pluripotent cell can begin to differentiate, and

15 with successive divisions it loses the capacity for self-renewal,
and its progeny becomes committed to a particular line ot
development. These progenitors will then give rise to all the
blood cells capable of functional purposes.

The formation of mature blocod cells comes at the end of

20 a process which comprises the proliferation and maturation of
specifically committed progenitor cells from each lineage.
Pluripotent cells from each lineage are thus capable of producing
a clone consisting of a number of red cells, granulocytes,
platelets and lymphocytes, together with their iIntermediate

25 progenitor cells.

Under normal circumstances, the marrow 18 able ¢to
respond quickly to an increased demand for a particular type of
cell. How it does so is the subject of much current research. It
is known that the process of proliferation and differentiation of

30 progenitor cells is under the control of several growth stimulants
known as hematopoietic hormones, e.g. erythropoietin (EPO) and
several colony-stimulating factors.

Erythropoiesis consists of a process that begins at the
stage of early BFU-E (burst-forming unit - erythroid, the earliest

35 red cell precursor) formation, mainly governed by interleukin-3
(IL-3) and subsequently further maturation to CFU-E

(colony-forming unit - erythroid) and normoblasts by
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erythropoletin (EPO). Normoblasts mature to reticulocytes and then
to erythrocytes, the mature blood cells.

Erythropoiesis is now known to be primarily controlled
by EPO, an acidic glycoprotein. The EPO stimulates the production
of new erythrocytes to replace those lost to the aging process.
Additionally, EPO production is stimulated under conditions of
hypoxia, wherein the oxygen supply to the body’s tissues 1is
reduced Dbelow normal physioclogical 1levels despite adequate
perfusion of the tissue by blood. Hypoxia may be caused by
hemorrhaging, radiation-induced erythrocyte destruction, various
anemias, high altitude, or long periods of unconsciousness. In
response to tissues undergoing hypoxic stress, EPO will increase
red blood cell production by stimulating the conversion of
primitive precursor cells in the bone marrow into proerythroblasts
which subsequently mature, synthesize hemoglobin and are released
into the circulation as red blood cells.

Certain disease states involve abnormal erythropoiesis.
Recombinant human EPO 1s being used therapeutically in treating
anemia assoclated with end-stage renal disease. Patients
undergoing hemodialysis to treat this disorder typically suffer
severe anemia, caused by the rupture and premature death of
erythrocytes as a result of the dialysis treatment. EPO is also
useful 1n the treatment of other types of anemia. For instance,
chemotherapy-induced anemia, anemia associlated with
myelodysplasia, those associated with various congenital
disorders, AIDS-related anemia, and prematurity-associated anemia,
may be treated with EPO. Additionally, EPO may play a role in
other areas, such as helping to more quickly restore a normal
hematocrlt 1n bone marrow transplantation patients, in patients
preparing for autologous blood transfusions, and in patients
suffering from iron overload disorders.

Product R* emerged as an antiviral product in the
1930's. While 1t was originally believed to be a product composed

of peptone, peptides and nucleic acids (fully defined hereafter),

1. The agent 1s known under the trademark “Reticuloses™, a trademark of
Advanced Viral Research Corp.
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the precise composition remains unidentified. Nevertheless,
Product R hag demonstrated an ability to inhibit rapidly the
course of several viral diseases. It is nontoxic, miscible with
tissue fluids and blood sera and free from anaphylactogenic
properties.

Insofar as the applicant knows, Product R has never been
suggested for performing a similar function to that performed by
EPO. It has now been discovered that Product R 1is useful 1in
stimulating red blood cell production, therefore in treating

patients suffering from severe anemia resulting from chronic renal

failure, radiation, chemotherapy or AIDS.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention 1is to
provide a method comprising the parenteral administration ot
Product R for stimulating red blood cell production.

Another object of the present invention is to provide
a method for treating patients suffering from anemia resulting
from chronic renal failure, radiation, chemotherapy or AIDS.

Specifically, Product R is administered parenterally to
the patients in a range from about 5 microliters to about 40

microliters per kilogram of the patient’s body weight per day in

a sterile injectable formulation.

Other objects and features of the present invention will
become apparent from the following detailed description considered
in conijunction with the accompanying drawings. It 1s to be
understood, however, that the drawings are designed solely for
purposes of illustration and not as a definition of the limits of

the invention, for which reference should be made to the appended

claims.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS

As used herein, Product R 1is the product produced

according to either of the following methods.

Method . I For Preparing Product R
Suspend about 35.0 g of casein, about 17.1 g of beet

peptone, about 22.0 g of nucleic acid (RNA), about 3.25 g bovine

serum albumin in about 2.5 liters of water for injection USP at
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about 3 to 7 °C in a suitable container and gently stir until all
the 1lingredients have been properly wet. Carefully add while
stirring about 16.5 g of sodium hydroxide (reagent grade ACS) and
continue stirring until sodium hydroxide completely dissolved.
Autoclave at about 9 lbs pressure and 200 - 230 °F for a period
of time until RNA is completely digested, for example, about 4
hours. At the end of the period, the autoclave is stopped and the
reaction flask and contents are permitted to slowly cool to
ampblent temperature. Then cool for at least six hours at about 3-8
°C. The resulting solution is filtered through 2 micron and 0.45
micron fillters using inert gas such as nitrogen or argon at 1ow'
pressure (1-6 psi). In a similar manner the solution is filtered
again through 0.2 micron pyrogen retention filters. The resulting
filtrate 1s sampled and assayed for total nitrogen. A calculation
1s then performed to determine the quantity of cooled water for
injection to be added to the filtrate to yield a diluted filtrate
with a nitrogen content between about 165-210 mg/ml, the final
volume 1s approximately 5 liters. The pH is then adjusted with
either concentrated HCl (reagent grade ACS) or 1.0 normal NaOH to
about 7.3 - 7.6 range. The diluted solution is then filtered
again through 0.2 micron filters with inert gas at low pressure.
The final filtrate 1s then filled and sealed into 2 ml glass
ampules while 1n an 1inert gas atmosphere. The ampules are
collected and autoclave for final sterilization at 240 °F and 20
to 30 pounds pressure for about 30 mwminutes. Following the
sterilization cycle, the ampules with Product R are cooled and

washed.

All qguantities are subject to plus or minus 2.5%
variation for pH, volume, and analytical adjustments. -

Method II For Preparing Product R

Suspend about 35.0 g of casein, about 17.1 g of beef
peptone, about 22.0 g of nucleic acid (RNA), about 3.25 g bovine
serum albumin in about 2.5 liters of water for injection USP at
about 3 to 7 °C in a suitable container and gently stir until all
the i1ngredients have beéen properly wet. Slowly add while stirring
about 11.75 ml of hydrochloric acid (reagent grade ACS) and
continue stirring until hydrochloric acid is completely dissolved.

Autoclave at about 9 lbs pressure and 200 - 230 °F for a period
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of time until RNA is completely digested, for example, about 4
hours. At the end of the period, the autoclave i1s stopped and the
reaction flask and contents are permitted to slowly cool to
ambient temperature. Then cool for at least six hours at about 3-8
oC. The resulting solution is filtered through 2 micron and 0.45
micron filters using inert gas such as nitrogen or argon at low
pressure (1-6 psi). In a similar manner the solution is filtered
again through 0.2 micron pyrogen retention filters. The resulting
filtrate is sampled and assayed for total nitrogen. A calculation
is then performed to determine the quantity of cooled water for
injection to be added to the filtrate to yield a diluted filtrate
with a nitrogen content between about 165-210 mg/ml, the final
volume is approximately 5 liters. The ph is then adjusted with
either concentrated HCL (reagent grade ACS) or 35% (w/v) of NaOH
to about 7.3 - 7.6 range. The diluted solution is then filtered
again through 0.2 micron filters with inert gas at low éfessure.
The final filtrate is then filled and sealed into 2 ml glass
ampules while in an inert gas atmosphere. The ampules are
collected and autoclave for final sterilization at 240 °F and 20
to 30 pounds pressur.e for about 30 minutes. Following the
sterilization cycle, the ampules with Product R are cooled and
washed.

All quantities are subject to plus or minus 2.5%
variation for pH, volume, and analytical adjustments.

For the above stimulation of red blood cell production,
which is therefore useful for treating anemia such as anemila
resulting from chronic renal fallure, radiation therapy,
chemotherapy or AIDS, a suitable effective dose of Product R 1s
in the range from about 2.5 microliters to about 40 microliters
per kilogram of body weight per day, preferably in the range of
about 5 microliters to about 25 microliters per kilogram of body
weight per day. Most preferably Product R 1is administered in an
amount of about 15 microliters per kilogram of body weight per day
for two weeks and then 7.5 microliters per kilogram of body weight
per day thereafter. The desired dose may be administered as two,
three or more sub-doses at appropriate intervals, generally

equally spread in time, throughout the day. Preferably, the full

daily dose is administered in one administration.
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Product R may be administered by any suitable injection

route including, but not limited to intravenously,
intraperitoneally, subcutaneously, intramuscularly, and
intradermally, etc. The presently preferred route of

administration is subcutaneously. It will be appreciated that the

preferred route may vary with, for example, the condition and age
ot the recipient. '

While 1t 1s possible for Product R to be administered
as part of a pharmaceutical formulation, it is preferable to
present 1t alone, although it may be administered at about the
same time as one or more other pharmaceuticals are 1ndependently
administered. If Product R is administered as part of a
pharmaceutical formulation, the formulations of the present
invention comprise at least one administered ingredient, as above
defined, together with one or more acceptable carriers thereof and
optionally other therapeutic ingredients. The carrier(s) must be
‘acceptable” 1n the sense of being compatible with the other
ingredients of the formulation and not deleterious to the

reciplient thereof.

The formulations may conVeniently'be presented in unit-
dose or multi-dose containers, e.g. sealed ampules and vials.

Preferred unit dosage formulations are those containing
a daily dose or unit, daily sub-dose, or an appropriate fraction
of the administered ingredient.

The above method for stimulating red blood cell
production may be used to treat patients suffering from various
forms of anemia such as anemia caused by chronic renal failure,
radiation therapy, chemotherapy or AIDS.

Thus, while there have been shown and described and
pcinted out fundamental novel features of the invention as applied
Lo pretferred embodiments thereof, it will be understood that
various omissions and substitutions and changes in the form and
detalls of the devices illustrated, and in their operation, may
be made by those skilled in the art without departing from the
spirit of the invention. For example, it is expressly intended
that all combinations of those elements and/or method steps which
perform substantially the same function in substantially the same

way to achieve the same results are within the scope of the
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invention. It is the intention, therefore, to be limited only as

indicated by the scope of the claims appended hereto.

W an as rds ¢ i P an,
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CLAIMS
I claim:
1. A method for stimulating red blood cell

production, comprising administering parenterally to a patient an
effective treatment amount of Product R in a sterile injectable

formulation.

2. The method of claim 1 wherein said Product R
1is administered in a range from about 2.5 microliters to about 40

microliters per kilogram of body weight per day.

3. The method of claim 3 wherein said Product R
1s administered in a range from about 5 microliters to about 25

microliters per killogram of body weight per day.

4 . The method of claim 3 wherein said Product R
1s administered in amount of about 15 microliters per kilogram of

body weight per day for two weeks, and then 7.5 microliters per

kilogram of body weight per day thereafter.

5. A method for treating a patient suffering from
anemia resulting from chronic renal failure, comprising

administering parenterally to said patient an effective treatment

amount of Product R 1n a sterile injectable formulation.

6. The method of claim 5 wherein said Product R
1s administered in a range from about 2.5 microliters to about 40

microliters per kilogram of body weight per day.

7. The method of claim 5 wherein said Product R
1s administered in a range from about 5 microliters to about 25
microliters per kilogram of body weight per day.

8 . The method of claim 5 wherein said Product R
is administered in amount of about 15 microliters per kilogram of
body weight per day for two weeks, and then 7.5 microliters per
kilogram of body weight per day thereafter.

9. A method for treating a patient suffering from
anemia resulting from radiation therapy, comprising administering
parenterally to said patient an effective treatment amount of
Product R in a sterile injectable formulation.

10. The method of claim 9 wherein said Product R

1s adminlistered 1n a range from about 2.5 microliters to about 40

microliters per kilogram of body weight per day.
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11. The method of claim 9 wherein said Product R
is administered in a range from about 5 microliters to about 25
microliters per kilogram of body weight per day.

12. The method of claim 9 wherein said Product R
is administered in amount of about 15 microliters per kilogram of
body weight per day for two weeks, and then 7.5 microliters per
kilogram of body weight per day thereafter.

13. A method for treating a patient suffering from
anemia resulting from radiation therapy, comprising administering
parenterally to said patient an effective treatment amount of

Product R in a sterile injectable formulation.

14 . The method of claim 13 wherein said Product
R is administered in a range from about 2.5 microliters to about
40 microliters per kilogram of body weight per day.

15. The method of claim 13 wherein said Product
R is administered in a range from about 5 microliters to about 25
microliters per kilogram of body weight per day.

16. The method of claim 13 wherein said Product
R is administered in amount of about 15 microliters per kilogram
of body weight per day for two weeks, and then 7.5 microliters per
kilogram of body weight per day thereafter.

17. A method of treating anemia resulting from
radiation therapy, comprising administering parenterally to said
patient an effective treatment amount of Product R 1in a sterile
injectable formulation.

18. The method of claim 17 wherein said Product
R is administered in a range from about 2.5 microliters to about
40 microliters per kilogram of body weight per day.

19. The method of claim 17 wherein said Product
R is administered in a range from about 5 microliters to about 25
microliters per kilogram of body weight per day.

20. The method of claim 17 wherein said Product
R is administered in amount of about 15 microliters per kilogram

of body weight per day for two weeks, and then 7.5 microliters per

kilogram of body weight per day thereafter.
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