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(57) Abregée/Abstract:
Mammalian disorders associated with a deficiency In the cytokine interleukin-10 (IL-10) can be alleviated by stimulating in vivo
secretion and/or activity of IL-10 In the patient's blood or tissues by application of external stimulus.

1
.
4
;
e
RO L
ORI AN

oo, Sy /[
seemy CIP O
AN R - N “Qt’?‘\-'}?l

L R A

OPIC - CIPO 191

C an adg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca



d

10

CA 02308105 2000-05-11

-16 -

ABSTRACT OF THE DISCLOSURE

Mammalian disorders associated with a deficiency in the cytokine
interleukin-10 (IL-10) can be alleviated by stimulating in vivo secretion and/or
activity of IL-10 in the patient's blood or tissues by application of external stimulus.




10

15

20

25

30

CA 02308105 2000-05-11

TREATMENT OF IL-10 DEFICIENCIES.
Field of the Invention

This invention relates to the cytokine interleukin-10 (hereinafter |L-
10), (its role) and methods for and methods for the treatment or prophylaxis of

mammalian disorders associated with IL-10 deficiency.

Background of the Invention and Prior Art

It is known that IL-10, originally described as cytokine synthesis
inhibitory factor, plays a role in suppressing immune and inflammatory responses
in the mammalian body, by inhibiting the production of pro-inflammatory cytokines.
A deficiency of IL-10 results in the development of a number of significant
inflammatory events including ischemia-reperfusion injury, and has been
implicated in autoimmune diseases such as psoriasis. It has been reported to be
a Th2-derived cytokine that inhibits the cytokine release by Th1 cells (see
Biorencino et al., J. Exp. Med. 170:3081-2095, 1989). Studies of the biologic
activities of IL-10 in vitro have shown that IL-10 inhibits production of cytokines at
both mMRNA and protein levels by mouse Th1 clones stimulated by antigen or CD3
antibody in the presence of macrophages (see, again, the above cited paper by

Biorencino et al.).

Kondo. McKenzie and Sauder. "The Journal of Investigative

Dermatology”, Vol. 103, 1994, pages 811-814 have reported that IL-10 application
suppresses interferon gamma mRNA up-regulation in challenged skin, suggesting

that IL-10 significantly modifies the elucidation of allergic contact sensitivity

reactions.

The administration of exogenous |IL-10 as a therapeutic agent to
treat IL-10 deficiency - associated disorders in a mammalian patient, on any
significant scale, is currently unattractive. The preparation of [L-10 by chemical
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synthesis, or by cell cultivation and expression techniques ( e.g. using recombinant
DNA technologies) is prohibitively expensive.

Summary of the Invention

It has now been found that increased secretion of IL-10 can be
caused in vivo, in a mammalian patient, and that such enhanced secretion of iL-10
in vivo has a beneficial, therapeutic effect on a wide variety of mammalian
disorders, including, but not limited to inflammatory disorders and disorders arising
from a deficient immune system or a deficient endothelial function in the patient.

Thus, according to one aspect of the present invention, there is
provided a process of alleviating the symptoms of one or more IL-10 deficiency -
associated disorders in a mammalian patient, which comprises in vivo stimulation
of enhanced IL-10 secretion of cells of the mammalian patient's circulatory system.

Another aspect of the invention provides a process of increasing in
vivo levels of IL-10 in a mammalian patient, by increasing the number or relative
proportion of IL-10-secreting cells in the mammalian body or by increasing the
amount of IL-10 secretion from |L-10-secreting cells in the mammalian body, or by
iIncreasing the activity of 1L-10 secreted in the mammalian body, and thereby
effecting beneficial therapeutic effects in the patient.

From another aspect, the invention provides biologically acceptable
compositions of matter administrable to a mammalian patient, and which, upon or
after such administration, stimulate enhanced secretion of IL-10 in vivo in the
mammalian patient, for treatment or prophylaxis of various mammalian disorders.

Brief Reference to the Drawings
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The Figures of accompanying drawings are graphical presentations
of results obtained according to specific examples described below.

Description of the Preferred Embodiments

There are several preferred ways in which IL-10 secretion may be
enhanced in vivo in a mammalian patient. One of these is by introduction into the
patient of compatible whole blood which has been extracorporeally subjected to
an oxidative stress. Another is by introduction into the patient of compatible whole
blood which has been subjected extracorporeally to an appropriate dose of UV
radiation. Another is by introduction into the patient of compatible whole blood
which has been subjected extracorporeally to an oxidative stress and an
appropriate dose of UV radiation simultaneously. Still other processes are the
introduction into the patient of a cellular fraction of compatible blood, optionally
including platelets, which has been subjected extracorporeally to oxidatve stress,
or one which has been subjected to an appropriate dose of UV radiation
extracorporeally, or one which has been subjected extracorporeally to both an
oxidative stress and an appropriate dose of UV radiation simultaneously. In all
cases it is preferred to use the patients own blood or blood cells, for
extracorporeal processing and introduction into the patient.

A preferred process of the present invention involves extraction of
an aliquot of blood from a mammalian subject (preferably a human), and treatment
of the aliquot of blood or a separated cellular fraction thereof ex vivo,
simultaneously or sequentially, with the oxidative stress and UV radiation. Then
it is injected back into the same subject. Preferably a combination of both of the
oxidative stressor and the UV radiation is used simuitaneously. The result is an

enhanced secretion of IL-10 in the mammalian patient.

Preferably also, the aliquot of blood is in addition subjected to
mechanical stress. Such mechanical stress is suitably that applied to the aliquot
of blood by extraction of the blood aliquot through a conventional blood extraction
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needle, or a substantially equivalent mechanical stress, applied shortly before the
other chosen stressors are applied to the blood aliquot. This mechanical stress
may be supplemented by the mechanical stress exerted on the blood aliquot by
bubbling gases through it, such as ozone/oxygen mixtures, as described below.
Optionally also, a temperature stressor may be applied to the blood aliquot,
simultaneously or sequentially with the other stressors, i.e. atemperature at, above
or below body temperature.

The terms “aliquot”, “aliquot of blood” or similar terms used herein
include whole blood, separated cellular fractions of the blood including platelets,
separated non-cellular fractions of the blood including plasma, plasma components
and combinations thereof. Preferably, in human patients, the volume of the
aliquot is up to about 400 ml, preferably from about 0.1 to about 100 ml, more
preferably from about 1 to about 15 mi, even more preferably from about 8 to
about 12 ml, and most preferably about 10 ml. When a cellular fraction is used
instead of whole blood, the aliquot should contain the number of blood cells which
would ordinarily be contained in whole blood of the aforementioned volumes, e.g.
10%- 10", The' effect of the combination of stressors is to modify the blood, and/or
the cellular or non-cellular fractions thereof, contained in the aliquot. The modified
aliquot is then re-introduced into the subject’s body by any suitable method, most
preferably intramuscular injection, but also including subcutaneous injection,
iIntraperitoneal injection, intra-arterial injection, intravenous injection and oral

administration.

The optionally applied temperature stressor either warms the aliquot
being treated to a temperature above normal body temperature or cools the aliquot
below normal body temperature. The temperature is selected so that the
temperature stressor does not cause excessive hemolysis in the blood contained
in the aliquot and so that, when the treated aliquot is injected into a subject, the
desired effect will be achieved. Preferably, the temperature stressor is applied so
that the temperature of all or a part of the aliquot is up to about 55°C, and more
preferably in the range of from about -5°C to about 55°C.
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In some preferred embodiments of the invention, the temperature of
the aliquot Is raised above normal body temperature, such that the mean
temperature of the aliquot does not exceed a temperature of about 55°C, more
preferably from about 40°C to about 50°C, even more preferably from about 40°C
to about 44°C, and most preferably about 42.5 + 1°C.

~ In other preferred embodiments, the aliquot is cooled below normal
body temperature such that the mean temperature of the aliquot is within the range
of from about 4°C to about 36.5°C, more preferably from about 10°C to about
30°C, and even more preferably from about 15°C to about 25°C

The oxidative stressor can be the application to the aliquot of solid,
liquid or gaseous oxidizing agents. Chemical oxidants such as hydrogen peroxide
can be used. Préferably, it involves exposing the aliquot to a mixture of medical
grade oxygen and ozone gas, most preferably by applying to the aliquot medical
grade oxygen gas having ozone as a component therein. The ozone content of
the gas stream and the flow rate of the gas stream are preferably selected such
that the amount of ozone introduced to the blood aliquot, either on its own or in
combination with one of the other stressors, does not give rise to excessive levels
of cell damage, and so that, when the treated aliquot is injected into a subject, the
desired effect will be achieved. Suitably, the gas stream has an ozone content of
up to about 300 ug/ml, preferably up to about 100 pg/ml, more preferably about 30
Hg/ml, even more preferably up to about 20 pg/mi, particularly preferably from
about 10 pg/ml to about 20 pg/ml, and most preferably about 14.5 £ 1.0p g/mi.
The gas stream is suitably supplied to the aliquot at a rate of up to about 2.0
litres/min, preferably up to about 0.5 litres/min, more preferably up to about 0.4
litres/min, even more preferably up to about 0.33 litres/min, and most preferably
about 0.24 £+ 0.024 litres/min. The lower limit of the flow rate of the gas stream is
preferably not lower than 0.01 litres/min, more preferably not lower than 0.1
litres/min, and even more preferably not lower than 0.2 litres/min.

The uitraviolet light, which may also be regarded as a stressor, Is
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suitably applied by irradiating the aliquot under treatment from a source of UV light.
Preferred UV sources are UV lamps emitting UV-C band wavelengths, i.e. at
wavelengths shorter than about 280 nm. Ultraviolet light corresponding to
standard UV-A (wavelengths from about 315 to about 400 nm) and UV-B
(wavelengths from about 280 to about 315) sources can also be used. As in the
case of the oxidative stressor, the UV dose should be selected, on its own or in
combination of the other chosen stressor(s), so that excessive amounts of cell
damage do not occur, and so that, when the treated aliquot is injected into a
subject, the desired effect will be achieved. For example, an appropriate dosage
of such UV light, can be obtained from up to eight lamps arranged to be exposed
to the sample container holding the aliquot, operated at an intensity to deliver a
total UV light energy at 253.7 nm at the surface of the blood of from about 0.025
to about 10 joules/cm?, preferably from about 0.1 to about 3.0 joules/cm®. Such a
treatment, applied in combination with the oxidative environment stressor,
provides a modified blood aliquot which is ready for injection into the subject, to

cause enhanced levels of IL-10 to be generated in vivo in the subject.

It is preferred to subject the aliquot to the oxidative environment
stressor, the UV light stressor and the temperature stressor simultaneously,
following the subjection of the aliquot to the mechanical stress, e.g. by extraction
of the blood from the patient. Thus, the aliquot may be maintained at a
predetermined temperature above or below body temperature while the
oxygen/ozone gas mixture is applied thereto and while it is irradiated with

ultraviolet light.

The time for which the aliquot is subjectéd to the stressors is
normally within the time range of from about 0.5 minutes up to about 60 minutes.
The time depends to some extent upon the chosen combination of stressors.
When UV light is used, the intensity of the UV light may affect the preferred time.
The chosen temperature level may also affect the preferred time. When oxidative
environment in the form of a gaseous mixture of oxygen and ozone applied to the
aliquot is chosen as one of the two stressors, the concentration of the oxidizing
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agent and the rate at which it is supplied to the aliquot may affect the preferred
temperature. Some experimentation to establish optimum times may be necessary
on the part of the operator, once the other stressor levels have been set. Under
most stressor conditions, preferred times will be in the approximate range of from
about 2 to about 5 minutes, more preferably about 3 minutes. The starting blood
temperature, and the rate at which it can be warmed or cooled to a predetermined
temperature, tends to vary from subject to subject. Warming is suitably by use of
one or more infrared lamps placed adjacent to the aliquot container. Other
methods of warming can also be adopted.

As noted, it is preferred to subject the aliquot of blood to a
mechanical stressor, as well as the chosen stressor(s) discussed above. Extraction
of the blood aliquot from the patient through an injection needle constitutes the
most convenient way of obtaining the aliquot for further extracorporeal treatment,
and this extraction procedure imparts a suitable mechanical stress to the blood
aliquot. The mechanical stressor may be supplemented by subsequent processing,
for example the additional mechanical shear stress caused by bubbling as the
oxidative stressor is applied.

In the practice of the preferred process of the present invention, the
blood aliquot may be treated with the heat, UV light and oxidative environment
stressors using an apparatus of the type described in aforementioned U.S. Patent
No. 4,968,483 to Mueller. The aliquot is placed in a suitable, sterile container,
which is fitted into the machine. A UV-permeable container is used and the UV
lamps are switched on for a fixed period before the other stressor is applied, to
allow the output of the UV lamps to stabilize. When a temperature stressor is used
combination, the UV lamps are typically on while the temperature of the aliquot is
adjusted to the predetermined value, e.g. 42.5+ 1 °C. Four UV lamps are suitably
used, placed around the container.

In the administration of the extracorporeally treated aliquot to the
patient for the stimulation of IL-10 secretion in the patient’'s body, a mammalian
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patient is preferably given one or more courses of treatments, each course of
treatment comprising the administration to a mammalian subject of one or more

(e.g. one to six) aliquots of mammalian blood modified as discussed above.

. For optimum effectiveness of the treatment, it is preferred that no
more than one aliquot of modified blood be administered to the subject per day,
in one or more injection sites, and that the maximum rest period between any two
consecutive aliquots during the course of treatment be no greater than about 21
days. Booster treatments as described below may advantageously be used. As
used herein, the term “rest period” is defined as the number of days between
consecutive aliquots or consecutive courses of treatment on which no aliquots of
modified blood are administered to the subject.

Therefore, except where aliquots are administered to the subject on
consecutive days, a rest period of from 1 to 21 days is provided between any two
aliquots during the course of treatment. Moreover, at least one of the rest periods
during the course of treatment preferably has a length of about 3 to 15 days.

Although it may be sufficient to administer only one course of

~ treatment as described above to the subject, it may be preferred in some

circumstances to administer more than one course of treatment, or to foliow the
above-described course of treatment by periodic “booster” treatments, Iif
necessary, to maintain the desired effects of the present invention. For example,
it may be preferred to administer booster treatments at intervals of 3 to 4 months
following the initial course of treatment, or to administer a second course of
treatments to the subject following a rest period of several weeks or months.

The process of the present invention increases the IL-10 level in a
mammalian patient’s body, both in tissue and in blood, and accordingly shows
potential in the treatment and prophylaxis of a wide variety of inflammatory events
and other disorders which are associated with IL-10 deficiencies.
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The invention is further illustrated and described with reference to the
following specific examples, comprising animal studies conducted in an approved
manner. The system chosen to demonstrate the role and effect of enhanced
secretion of IL-10 in mammalian patients is contact hypersensitivity, a T-cell
mediated delayed-type hypersensitivity reaction in which the skin of a patient
exhibits a reaction to an agent which the body has previously encountered, by
contact or by inoculation. There is available an established experimental mouse
model for induction and testing treatments of this disorder, as described in the
following Examples. In addition genetically modified laboratory mice, specifically
bred to produce no IL-10 are available commercially to permit testing of the effects
of various processes on |L-10 production - see Example 4 below.

EXAMPLE 1

The effectiveness of the treatment according to a preferred
embodiment of the present inventiOn, on contact hypersensitivity (CHS), was
assessed on laboratory mice, according to approved animal experimentation
procedures, using the method described by Kondo et. al., “Lymphocyte function
associated antigen-1 (LFA-1) is required for maximum elicitation of allergic contact
dematitis” Br J.Dermatol. 131:354-359, 1994, with minor variations.. The
disclosure thereof is incorporated herein by reference. Briefly, to induce CHS, the
abdominal skin of each mouse was shaved and painted with
dinitrodifluorobenzene DNFB, the sensitizing chemical, using 25 pl 0of 0.5% DNFB
in 4:1 acetone:olive oil solution. This sensitization was applied to four groups of
five Balb C mice. '

Whole blood was obtained from Balb/c mice, by extraction from a
main artery through an injection needle, and treated with an anti-coagulant. An
aliquot of this was subjected to the process of a preferred embodiment of the
invention, to obtain treated blood. The remainder was left untreated, for use In
control experiments. Since these mice are genetically identical, the administration

of the treated blood to others of the group is equivalent to administration of the
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treated blood to the donor animal.

To obtain treated blood, the selected aliquot, in a sterile, UV-
transmissive container, was treated simultaneously with a gaseous oxygen/ozone
mixture and ultraviolet light at elevated temperature using an apparatus as
generally described in aforementioned U.S.Patent No. 4,968,483 Mueller et.al.
Specifically, 10 ml of citrated blood was transferred to a sterile, low density
polyethylene vessel (more specifically, a Vasogen VC7002 Blood Container) for
ex vivo treatment with stressors according to the invention. Using an apparatus as

described in the aforementioned Mueller patent (more specifically, a Vasogen
VC7001 apparatus), the blood was heated to 42.5:1°C and at that temperature

irradiated with UV light principally at a wavelength of 253.7 nm, while
oxygen/ozone gas mixture was bubbled through the blood to provide the oxidative
environment and to facilitate exposure of the blood to UV. The constitution of the
gas mixture was 14.5 + 1.0 ug ozone/mi, with the remainder of the mixture
comprising medical grade oxygen. The gas mixture was bubbled through the
aliquot at a rate of 240 + 24 mil/min for a period of 3 minutes.

Of the 4 groups of sensitized mice, the first, control group A-1
received no treatment. The second, control group B-1, was treated with
physiological saline, 50ul. The third, control group C-1, was sham treated, with
50ul of blood which had been extracted but not treated with the stressors. The
fourth, test group D-1, was treated with 50ul of blood subjected to stressors as
described above. Treatments, each involving intramuscular injection of 50 pl of the
respective liquid, started on the day of sensitization, and was repeated every day
for a total of 6 days. On the same day as the last treatment, but after its
administration, the animals were challenged with DNFB, by applying to the ears
of each animal 10ul of 0.2% solution of DNFB. Inflammation due to CHS manifests
itself in a swelling of the ears. Ear thickness was measured, 24 hours after
challenge, with a Peacock spring-loaded micrometer (Ozaki Co., Tokyo, Japan).
The results were expressed as the change (from pre-challenge level) in ear
thickness and represent the mean maximal increase at 24 hours after challenge.
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The experiments were repeated two more times, using two more sets
of four groups of animals, to ensure statistical significance in the results. Figure 1
of the accompanying drawings is a graphical presentation of these results. A
notable and significant reduction in ear thickness (inflammation) is to be observed
with the animals treated according to this preferred process of the invention, as
compared with any of the other groups. Figure 2 of the accompanying drawings
represent photographs of cross-sections of the ears of a representative treated
animal of group D-1 (picture (a)) and a representative untreated group A-1 animal
(picture(b)). The decreased skin thickness, and the reduced lymphocyte infiltration
(lower density of dark stained cells) is readily apparent on picture (a) from the
treated animal, further demonstrating a significant reduction in inflammation.

The percentage suppression when compared with the standard CHS
response (no treatment, control group A-1) is 8% for the saline treatment group B-
1, 14% for the sham treatment group C-1 and 46% for group D-1, treated
according to the embodiment of the process of the invention.

EXAMPLE 2

The procedure of Example 1 was followed, using four groups of
Balb/c mice, with one group receiving a blood aliquot which had been subjected
to UV and ozone/oxygen bubbling, as described, but without application of the heat
stressor (i.e. treated at room temperature). Thus, group A-2 received no treatment,
group B-2 received untreated blood (sham treatment), group C-2 received blood
treated with UV and ozone but no heat, and group D-2 received blood treated the
same way as in the case of group D-1 of Example 1.

The results are presented graphically on Fig. 3, in the same manner
as Fig. 1. The result from group D-2 is marginally better than that from group C-2.
The percentage suppression when compared to the standard CHS response (no
treatment, group A-2) is 9% for group B-2, sham treatment, 52.5% for group C-2
and 54% for group D-2.
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EXAMPLE 3

Whole blood was obtained from Balb/c mice. Part of the blood was
subjected to UV, ozone and heat treatment as described in Example 1, and part
of the blood remained untreated. Both the untreated blood and the treated blood
were centrifuged to obtain a cellular fraction, and washed with saline. The treated
and untreated fractions were administered to animals challenged with DNFB to

develop contact hypersensitivity as described in Example 1.

Four groups of 5 mice each were injected according to the schedule
of Example 1, and evaluated, as follows: Group A-3 - no-treatment; Group B-3 -
cellular fraction of sham treated blood; Group C-3 - cellular part of treated blood,;
Group D-3 - whole treated blood. The administrations to the mice took place just
prior to sensitization with 0.5% DNFB and continued every day until chalienge with
0.2% DNFB, 5 days later. A total of 6 injections were administered to each mouse.

The ear swelling of each mouse was measured 24 hours after
challenge. Each experiment was repeated three times, to ensure statistical
significance of the results. Net ear swelling as a measure of contact
hypersensitivity and suppression thereof was calculated as 1 - (ear swelling of

blood administer mouse/ ear swelling of no blood administered mouse) x 100

The results are presented graphically on Fig. 4., a summary of three
experiments. A significant suppression of CHS is seen with the cellular fraction of
the treated blood. There was no significant difference between the treated cellular
fraction and treated whole blood. '

- Aty
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EXAMPLE 4 -Control.

To demonstrate the fundamental role of IL-10 secretion in the
processes described above, the procedure of Example 1 was essential repeated,

- using a genetic strain of laboratory mice deficient in the gene responsible for IL-10

production and secretion, i.e. IL-10 knock-out mice. These are available from

laboratory animal sources, for approved experimental purposes.

Four groups each comprising 5 IL-10 knock-out mice were sensitized
with DNFB, as described in Example 1. Whole blood was obtained from the IL-10
knock-out mice, by extraction from a main artery through an injection needle, and
treated with an anti-coagulant. Aliquots of this blood were treated as described In
Example 1, and other aliquots left-untreated for use as controis.

Control group A-4 received no injection. The animals of Control
group B-4 were treated with physiological saline. The animals of control group C-4
were then treated with 50pl of blood which had been extracted but not treated with
stressors. The fourth, test group of animals D-4 were treated with 50 pl of blood
subjected to stressors as described. The treatment schedules, challenge with
DNFB and measurement of results via ear swelling were all as described in
Example 1.

The results were shown graphically on accompanying Figure 5.
There is no different between any of the four groups. This demonstrates that the
treatment according to the invention is ineffective when applied to IL-10 knock-out
mice whereas it is very effective when applied to mice of the same genetic
background but expressing the IL-10 gene, so that IL-10 secretion is a key function
in the treatment.
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WHAT IS CLAIMED IS:

A process of alleviating the symptoms of, or prophylaxes of, an IL-10
deficiency-associated disorder in mammalian patient, which
comprises in vivo stimulation of enhanced IL-10 secretibns in the
mammalian patient by application to the patient of IL-10 secretions
stimulating external stimulus.

A process of alleviating the symptoms of, or prophylaxes of, an IL-10
deficiency-associated disorder in a mammalian patient, which
comprises in vivo increasing the number or relative proportion of IL-

10-secreting cells in the mammalian patient and stimulating IL-10

secretion therefrom, by application to the patient of IL-10 cell
enhancing external stimulus.

A process of alleviating the symptoms of, or prophylaxes of, an IL-10
deficiency-associated disorder in a mammalian patient, which
comprises in vivo enhancing the activity of IL-10 in the mammalian
patient's body by application to the patient of IL-10 activity

Increasing external stimulus.
The process according to claim 1, claim 2 or claim 3 wherein the

external stimulus is extracorporeally stressed compatible whole
blood or blood cells.

The process according to any preceding claim wherein the stressed
whole blood or blood cells.

The process of claim 5 wherein the external stimulus is an oxidative
stress.

The process of claim 5 wherein the external stimulus is UV radiation.
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The process of claim 5 wherein the external stimulus is a
combination of oxidative stress and UV radiation, applied

extracorporeally to the whole blood or cellular fraction thereof
simultaneously.

A process of increasing IL-10 levels in he blood and/or tissues of a
mammalian patient, which comprises extracting an aliquot of the
patient's blood, extracorporeally applying to at least the cellular
portion of the aliquot at least one stressor selected from UV radiation
and oxidative stréss, and re-administering the resultant aliquot to the
mammalian patient. '

The process of claim 9 wherein both the UV radiation stressor and
the oxidative stressor are extracorporeally applied to the aliquot

simultaneously.

The process of claim 9 or claim 10 wherein the oxidative stress is
bubbling of a mixture of medical grade oxygen and ozone through
the aliquot.

A biologically acceptable composition of matter for administration to
a mammalian patient, said composition of matter comprising
extracorporeally stressed compatible mammalian blood cells which
have been subjected to at least one of oxidative stress and
ultraviolet radiation stress, said composition of matter having the
ability, upon administration to the mammalian patient, of stimulating
an increase in IL-10 levels in the blood and/or tissues of the
mammalian patient.
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