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The invention therefore provides a pharmaceu- tical composition for
reducing an immunoglobulin E The invention relates generally to a method
for  response in a person comprising an effective treating immune disease
associated with excessive  amount of an antagonist to human interleukin-4
and production of immunoglobulin E (IgE) and, more   5   a pharmaceutically
acceptable carrier. The inven- particularly, to a method of reducing IgE
production  tion also provides the use of an antagonist to by inhibiting
the action of interleukin-4.         human interleukin-4 for the
preparation of a thera- As far as can be determined, the main phys-
peutic composition useful in reducing an im- iological function of
IgE-mediated responses is to  munoglobulin E response. combat parasites.
The response can be divided   10    The antagonist to human interleukin-4
is prefer- into five phases: an IgE-bearing B cell is stimulated  ably a
monoclonal antibody capable of blocking the to respond to an antigen (phase
1) and activated to  immunoglobulin E enhancing activity of human secrete
IgE antibodies (phase 2); the produced    interleukin-4, a fragment of a
monoclonal antibody antibodies bind to mast cells and basophils in
capable of blocking the immunoglobulin E enhanc- tissue (phase 3, antibody
fixation), interaction of  15  ing activity of human interleukin-4, or a
binding antigen with cell-bound IgE activates these cells,  composition
comprising the heavy chain variable and causes the release of chemical
mediators      region and light chain variable region of a mon- stored in
their granules (phase 4, degranulation);  oclonal antibody capable of
blocking the im- and finally, the mediators induce a complex tissue
munoglobulin  E enhancing activity of human response aimed at the
elimination of nonmicrobial  20  interleukin-4. parasites from the body
(phase 5). Part of this'      The invention is based on the discovery that
defense mechanism is an attack on the tissue that  IL-4 increases the
production of IgE in humans. harbors the parasite--that is, on self. To
excise a  The method of the invention therefore comprises parasite from a
tissue without damaging the rest of  administering to a patient an
effective, or disease- the body is an extraordinarly delicate act. The   25
ameliorating amount, of an antagonist to human IL- mediators released by
activated mast cells and    4. basophils can cause considerable harm, even
Finkelman et al in Proc. Natl. Acad.  Sci. USA, death, if released at an
inappropriate time or if  vol. 83, Dec. 1986, pp. 9675-9678, report how
directed at an inappropriate target. The IgE re-   administration to mice
of a monoclonal antibody to sponse must be closely controlled and quickly
at-  30   mouse BSF-1, i.e. mouse IL-4, reduces polyclonal tenuated after
its goal has been achieved. As long  IgE production in mice. However, there
is relatively as this control is functioning there is no danger that
little homology (about 40%) between mouse IL-4 healthy parts of the body
will be damaged, but,    and human IL-4, and there is no reason to expect a
should the controls fail, the beneficial reaction will  carryover of this
activity to human IL-4 in humans. turn into a harmful one. About 90 percent
of all  35  Preferably, the antagonists of the invention are humans have no
difficulty in using their IgE only for  derived from antibodies specific
for human IL-4. defensive purposes; but the remaining unlucky 10   More
preferably, the antagonists of the invention percent carry a genetic defect
of the control      comprise fragments or binding compositions spe-
mechanism that permits the stimulation of IgE re-    cific for IL-4.
sponses by antigens that have nothing to do with  40  Antibodies comprise
an assembly of polypep- parasites. At first it was thought that this defect
was  tide chains linked together by disulfide bridges. limited only to
humans, but similar defects were   Two major polypeptide chains, referred
to as the discovered later in several other mammals. The    light chain and
the heavy chain, make up all major inappropriately stimulated IgE responses
cause a   structural classes (isotypes) of antibody. Both plethora of
diverse diseases, grouped under the   45  heavy chains and light chains are
further divided name allergy or atopy; see Klein, Immunology: The  into
subregions referred to as variable regions and Science of Self-Nonself
Discrimination (John Wiley  constant regions. Heavy chains comprise a
single & Sons, New York, 1982).                           variable region
and three different constant regions, Currently glucocorticoid steroids are
the most  and light chains comprise a single variable region effective
drugs for treating allergic diseases. How-   50  (different from that of
the heavy chain) and a single ever, prolonged steroid treatment is
associated with  constant region (different from those of the heavy many
deleterious side effects: Goodman and Gil-    chain). The variable regions
of the heavy chain and man, The Pharmacological Basis of Therapeutics,
light chain are responsible for the antibody's bind- 6th Ed. (MacMillan
Publishing Company, New York,   ing specificity. 1980). Consequently, the
availability of alternative   55  As used herein, the term "heavy chain
variable approaches to the treatment of immune disorders   region" means a
polypeptide (1) which is from 110 associated with excessive IgE production
could    to 125 amino acids in length (the number starting have important
clinical utility.                   from the heavy chain's N-terminal amino
acid), and 2 
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sequence corresponds to       ployed as a matter of convenience and
availability. that of a heavy chain of a monoclonal antibody of
Techniques for obtaining the appropriate lym- the invention. Likewise, the
term "light chain vari-  phocytes from mammals injected with the target
able region" means a polypeptide (1) which is from  antigen are well known.
Generally, either peripheral 95 to 115 amino acids in length (the numbering
5   blood lymphocytes (PBLs) are used if cells of starting from the light
chain's N-terminal amino  human origin are desired, or spleen cells or
lymph acid), and (2) whose amino acid sequence cor-      node cells are
used if non-human mammalian sour- responds to that of a light chain of a
monoclonal  ces are desired. A non-human host mammal is antibody of the
invention.                         injected with repeated dosages of the
purified anti- As used herein the term  "monoclonal anti-  10  gen, and the
mammal is permitted to generate the body" refers to homogenous populations
of im-      desired antibody-producing cells before these are munoglobulin
which are capable of specifically     harvested for fusion with the
immortalizing cell line. binding to human IL-4.
Techniques for fusion are also well known in the As used herein the term
"binding composition"  art, and in general involve mixing the cells with a
means a composition comprising two polypeptide   15  fusing  agent, such
as  polyethylene  glycol. chains (1) which, when operationally associated,
Hybridomas are selected by standard procedures, assume a conformation
having high binding affinity  such as HAT selection. Human-human hybridomas
for human interleukin-4, and (2) which are derived  are especially
preferred. From  among these from a hybridoma producing monoclonal
antibodies   hybridomas, those secreting the desired antibody specific  for
human  interleukin-4. The  term   20  are selected by assaying their
culture medium by "operationally associated" is meant to indicate that
standard immunoassays, such as Western blotting, the two polypeptide chains
can be positioned rela-  ELISA, RIA, or the like. Antibodies are recovered
tive to one another for binding by a variety of    from the medium using
standard protein purifica- means, including association in a native
antibody  tion techniques; e.g. Tijssen, Practice and Theory fragment, such
as Fab or Fv, or by way of geneti-  25  of Enzyme Immunoassays (Elsevier,
Amsterdam, cally engineered cysteine-containing peptide link-  1985). Many
references are available for guidance ers at the carboxyl termini.
Normally, the two poly-  in applying any of the above techniques e.g. Koh-
peptide chains correspond to the light chain vari-  ler et al., Hybridoma
Techniques (Cold Spring Har- able region and heavy chain variable region of
a   bor Laboratory, New York, (1980); Tijssen, Practice monoclonal antibody
specific for human interleukin-  30  and Theory of Enzyme Immunoassays
(Elsevier, 4.                                                 Amsterdam,
1985); Campbell, Monoclonal Antibody Preferably, antagonists of the
invention are de-  Technology (Elsevier, Amsterdam, 1984); Hurrell, rived
from monoclonal antibodies specific for hu-  Monoclonal Hybridoma
Antibodies: Techniques and man IL-4. Monoclonal antibodies capable of bloc-
Applications (CRC Press, Boca Raton, FL, 1982); king IgE-enhancing activity
of IL-4 are selected in  35  and the like. standard in vitro assays for
IL-4 based on T cell     The use and generation of fragments of anti-
proliferation; e.g. Yokota et al. Proc. Natl. Acad.  bodies is also well
known, e.g. Fab fragments: Sci. USA, vol. 83, August 1986, pages 5894-5898.
Tijssen, Practice and Theory of Enzyme im- It has been observed in murine
systems that all    munoassays (Elsevier, Amsterdam, 1985); and Fv
biological activities of IL-4 can be be blocked by a   40  fragments.
Hochman et al., Biochemistry, Vol. 12, single monoclonal antibody. Thus, it
is believed   pgs. 1130-1135 (1973), Sharon et al., Biochemistry, that all
the activities are mediated by a single site,  Vol. 15, pgs 1591-1594
(1976), and Ehrlich et al., i.e. the receptor binding site, on the protein.
U.S. Patent 4,355,023; and antibody half-molecules: Hybridomas of the
invention are produced by    Auditore-Hargreaves, U.S. Patent 4,470,925.
More- well-known techniques. Usually, the process in-  45  over, such
compounds and compositions of the volves the fusion of an immortalizing
cell line with a  invention can be used to construct bi-specific anti-
B-lymphocyte which produces the desired anti-      bodies by known
techniques; e.g., further fusions of body. Alternatively, non-fusion
techniques for gen-  hybridomas (i.e. to form so-called quadromas) --
erating immortal antibody-producing cell lines are  see Reading, U.S.
Patent 4,474,493; or chemical possible, and come within the purview of the
50  reassociation of half-molecules -- see Brennan et present invention;
e.g. virally induced transforma-  al., Science, Vol. 229, pgs. 81-83
(1985). tion: Casali et al., "Human Monoclonals from          Hybridomas
and monoclonal antibodies of the Antigen-Specific Selection of B
Lymphocytes and   invention are produced against either glycosylated
Transformation by EBV," Science, Vol. 234, pgs.    or unglycosylated
versions of recombinantly-pro- 476-479 (1986). Immortalizing cell lines are
usually  55  duced mature human interleukin-4. Generally, un- transformed
mammalian cells, particularly myeloma  glycosylated versions of human IL-4
are produced 



cells of rodent, bovine, or human origin. Most fre-  in E. coli and
glycosylated versions are produced quently, rat or mouse myeloma cell lines
are em-   in mammalian cell hosts, e.g. CV1 or COS monkey 3    5
EP 0 327 283 B1 cells, mouse L cells, or the like. Recombinantly    e.g.
Liu et al., Proc. Natl. Acad. Sci., Vol. 84. pgs. produced mature human
IL-4 is produced by in-       3439-3443 (1987). troducing an expression
vector into a host cell        Antagonists of the invention are
administered using standard protocols; e.g. Maniatis et al., Mo-  as a
pharmaceutical composition. Such composi- ular Cloning: A Laboratory Manual
(Cold Spring    5   tions contain a therapeutic amount of at least one
Harbor Laboratory, New York, 1982); Okayama and    of the monoclonal
antibodies of the invention, or Berg, Mol. Cell. Biol., Vol 2, pgs 161-170
(1982)   fragments thereof, in a pharmaceutically effective and Vol. 3,
pgs. 280-289 (1983); Hamer, Genetic     carrier. A pharmaceutical carrier
can be any corn- Engineering, Vol. 2, pgs. 83-100 (1980) and U.S.
patible, non-toxic substance suitable for delivering Patent 4,599,308;
Kaufman et al., Mol. Cell. Biol.,  10  the compositions of the invention to
a patient. Ster- Vol. 2, pgs. 1304-1319 (1982); or the like.         ile
water, alcohol, fats, waxes, and inert solids may Construction of bacterial
or mammalian expres-   be included in a carrier. Pharmaceutically accepted
sion vectors is well known in the art, once the     adjuvants (e.g.,
buffering agents, dispersing agents) nucleotide sequence encoding a desired
protein is   may also be incorporated into the pharmaceutical known or
otherwise available; e.g. DeBoer in U.S.  is  composition. Generally,
compositions useful for Patent 4,551,433 discloses promoters for use in
parenteral administration of such drugs are well bacterial expression
vectors; Goeddel et al. in U.S.  known, e.g. see Remington's Pharmaceutical
Sci- Patent 4,601,980, and  Riggs in U.S. Patent         ences, 15th Ed.
(Mack Publishing Company, Eas- 4,431,739 disclose the production of
mammalian       ton, PA 1980). Alternatively, compositions of the proteins
by E. coli expression systems; and Riggs   20  invention may be introduced
into a patient's body (cited above), Ferretti et al., Proc. Natl. Acad.
Sci.,  by implantable drug delivery system; e.g. see Ur- Vol. 83, pgs
599-603 (1986), Sproat et al., Nucleic  quhart et al., Ann. Rev. Pharmacol.
Toxicol., Vol. Acids Research, Vol. 13, pgs. 2959-2977 (1985),     24, pgs.
199-236 (1984). and Mullenbach et al., J. Biol. Chem., Vol. 261,       When
the antagonists of the invention are de- pgs. 719-722 (1986) disclose how
to construct syn-   25  rived from antibodies, they are normally admin-
thetic genes for expression in bacteria. Accord-    istered parenterally,
preferably intravenously. Since ingly, these references are incorporated by
refer-  such protein- or peptide-antagonists may be im- ence. The amino
acid sequence of mature human       munogenic, they are preferably
administered slow- IL-4 is disclosed by Yokota et al. (cited above), and
ly, either by a conventional IV administration set or the cDNA encoding
human IL-4 carried by the pcD   30  from a subcutaneous depot. vector
described by Yokota et al. (cited above) is     When administered
parenterally, the antibodies deposited with the American Type Culture
Collec-    or fragments will normally be formulated with a tion (ATCC),
Rockville, MD, under accession num-    pharmaceutically acceptable
parenteral vehicle in a ber 67029. Many bacterial expression vectors and
unit dosage form suitable for injection (solution, hosts are available
commercially and through the   35  suspension, emulsion). Such vehicles are
inher- ATCC. Preferably, human IL-4 for immunizing host    ently nontoxic
and nontherapeutic. Examples of animals is isolated from culture
supernatants of    such vehicles are normal saline, Ringer's solution, COS,
CV1, or mouse L cells which have been            dextrose solution, and
Hank's solution. Nonaqueous transiently transfected by the above-mentioned
vehicles such as fixed oils and ethyl oleate may pcD vector.
40  also  be  used. A  preferred  vehicle  is 5% Antibodies and antibody
fragments characteris-   dextrose/saline. The vehicle may contain minor tic
of hybridomas of the invention can also be      amounts of additives such
as substances that en- produced by recombinant means by extracting
hance isotonicity and chemical stability, e.g., buff- messenger RNA,
constructing a cDNA library, and     ers and preservatives. The antibody is
preferably selecting clones which encode segments of the   45  formulated
in purified form substantially free of antibody molecule; e.g. Wall et al.,
Nucleic Acids  aggregates and other proteins at concentrations of Research,
Vol. 5, pgs. 3113-3128 (1978); Zakut et   5 to 30 mg/ml, preferably 10 to
20 mg/ml. For al., Nucleic Acids Research, Vol. 8, pgs. 3591-3601
intravenous delivery, this may then be adjusted to (1980); Cabilly et al.,
Proc. Natl. Acad. Sci., Vol. 81,  a concentration in the range of 1 to 20
mg/ml. pgs. 3273-3277 (1984); Boss et al., Nucleic Acids   so  Selecting an
administration regimen for an an- Research, Vol. 12, pgs. 3791-3806 (1984);
Amster   tagonist depends on several factors, including the et al., Nucleic
Acids Research, Vol. 8, pgs. 2055-  serum turnover rate of the antagonist,
the serum 2065 (1980); and  Moore et al., U.S. Patent         level of IL-4
associated with the immune disorder, 



4,642,334. In particular, such techniques can be    the immunogenicity of
the antagonist, the acces- used to produce interspecific monoclonal anti-
55  sibility of the target IL-4 (e.g. if non-serum IL-4 is to bodies,
wherein the binding region of one species   be blocked), the affinity of
IL-4 to its receptor(s) is combined with a non-binding region of the anti-
relative to that of IL-4 to the antagonist, and the body of another species
to reduce immunogenicity;  like. Preferably, an administration regimen
maxi- 4    7                EP 0 327 283 B1                    8 mizes the
amount of antagonist delivered to the      monoclonal antibody capable of
blocking the patient consistent with an acceptable level of side
immunoglobulin E enhancing activity of human effects. Accordingly, the
amount of antagonist de-   interleukin-4. livered depends in part on the
particular antagonist and the severity of the disease being treated. Guid-
5   3. The pharmaceutical composition of Claim 2 ance in selecting
appropriate doses is found in the  wherein said fragment of said monoclonal
anti- literature on therapeutic uses of antibodies; e.g.   body is an Fab
fragment. Bach et al. chapter 22, in Ferrone et al., eds., Handbook of
Monoclonal Antibodies (Noges Pub-    4. The pharmaceutical composition of
Claim 2 lications, Park Ridge, NJ, 1985); and Russell, pgs.  io  wherein
said monoclonal antibody is produced 303-357, and Smith et al., pgs.
365-389, in Haber    by a human-human hybridoma. et al., eds. Antibodies in
Human Diagnosis and Therapy (Raven Press, New York, 1977). Prefer-   5. The
pharmaceutical composition of Claim 4 ably, the dose is in the range of
1-20 mg/kg per     wherein said fragment of said monoclonal anti- day,
especially when the antagonist comprises  is    body is an Fab fragment.
monoclonal antibodies or Fab-sized fragments thereof (including binding
compositions). More    6. The pharmaceutical composition of Claim 2
preferably the dose is in the range of 1-10 mg/kg    wherein said
composition is adapted for intra- per day.
venous delivery of said antagonist at a con- The descriptions of the
foregoing embodiments  20  centration in the range of 1 to 20 mg/ml. of the
invention have been presented for purpose of illustration and description.
They are not in-  7. The pharmaceutical composition of Claim 6 tended to be
exhaustive or to limit the invention to  wherein said composition is
adapted for intra- the precise forms disclosed. The embodiments
venous delivery of an amount of said antago- were chosen and described in
order to best explain  25  nist in the range of about 1 to 20 mg/kg body
the principles of the invention and its practical    weight of said
individual per day. application to thereby enable others skilled in the art
to best utilize the invention in various embodi-  8. Use of an antagonist
to human interleukin-4 for ments. It is intended that the scope of the
invention  the preparation of a therapeutic composition be defined by the
claims appended hereto.    30      useful in reducing an immunoglobulin E
re- Applicants have deposited E. coli MC1061 car-     sponse in humans.
rying pcD-human-IL4 with the American Type Cul- ture Collection, Rockville,
MD, USA (ATCC), under  9. Use as claimed in claim 8 wherein said an-
accession number 67029. This deposit was made        tagonist to human
interleukin-4 is selected under the Budapest Treaty (1977) on the Interna-
35  from a monoclonal antibody capable of bloc- tional Recognition of the
Deposit of Micro-organ-    king the immunoglobulin E enhancing activity
isms for the purposes of Patent Procedure.           of human
interleukin-4, a fragment of a mon- oclonal antibody capable of blocking
the im- Claims                                               munoglobulin E
enhancing activity of human Claims for the following Contracting States
40    interleukin-4, and a binding composition com- AT, BE, CH, DE, FR, GB,
IT, LI, LU, NL, SE           prising the heavy chain variable region and
light chain variable region of a monoclonal 1. A pharmaceutical composition
for reducing an      antibody  capable  of  blocking  the  im-
immunoglobulin E response in humans com-        munoglobulin E enhancing
activity of human prising an effective amount of an antagonist to  45
interleukin-4. human interleukin-4 and a pharmaceutically ac- ceptable
carrier.                             10. Use as claimed in claim 9 wherein
said mon- oclonal antibody is an Fab fragment produced 2. The
pharmaceutical composition of Claim 1         by a human-human hybridoma.
wherein said antagonist to human interleukin-4  50 



is selected from a monoclonal antibody ca-    Claims for the following
Contracting States pable of blocking the immunoglobulin E en-    ES, GR
hancing activity of human interleukin-4, a frag- ment of a monoclonal
antibody capable of      1. A method of producing a pharmaceutical com-
blocking the immunoglobulin E enhancing ac-  55  position for reducing an
immunoglobulin E re- tivity of human interleukin-4, and a binding
sponse in humans which comprises mixing an composition comprising the heavy
chain vari-      effective amount of an antagonist to human able region.
and light chain variable region of a  interleukin-4 and a pharmaceutically
accept- 5    7                 EP 0 327 283 B1                        8
mizes the amount of antagonist delivered to the       monoclonal antibody
capable of blocking the patient consistent with an acceptable level of side
immunoglobulin E enhancing activity of human effects. Accordingly, the
amount of antagonist de-    interleukin-4. livered depends in part on the
particular antagonist and the severity of the disease being treated. Guid-
5   3. The pharmaceutical composition of Claim 2 ance in selecting
appropriate doses is found in the   wherein said fragment of said
monoclonal anti- literature on therapeutic uses of antibodies; e.g.    body
is an Fab fragment. Bach et al., chapter 22, in Ferrone et al., eds.,
Handbook of Monoclonal Antibodies (Noges Pub-      4. The pharmaceutical
composition of Claim 2 lications, Park Ridge, NJ, 1985); and Russell, pgs.
10  wherein said monoclonal antibody is produced 303-357, and Smith et al.,
pgs. 365-389, in Haber     by a human-human hybridoma. et al., eds.
Antibodies in Human Diagnosis and Therapy (Raven Press, New York, 1977).
Prefer-     5. The pharmaceutical composition of Claim 4 ably, the dose is
in the range of 1-20 mg/kg per      wherein said fragment of said
monoclonal anti- day, especially when the antagonist comprises   15    body
is an Fab fragment. monoclonal antibodies or Fab-sized fragments thereof
(including binding compositions). More     6. The pharmaceutical
composition of Claim 2 preferably the dose is in the range of 1-10 mg/kg
wherein said composition is adapted for intra- per day.
venous delivery of said antagonist at a con- The descriptions of the
foregoing embodiments  20  centration in the range of 1 to 20 mg/ml. of the
invention have been presented for purpose of illustration and description.
They are not in-  7. The pharmaceutical composition of Claim 6 tended to be
exhaustive or to limit the invention to  wherein said composition is
adapted for intra- the precise forms disclosed. The embodiments
venous delivery of an amount of said antago- were chosen and described in
order to best explain  25  nist in the range of about 1 to 20 mg/kg body
the principles of the invention and its   practical   weight of said
individual per day. application to thereby enable others skilled in the art
to best utilize the invention in various embodi-  8.  Use of an antagonist
to human interleukin-4 for ments. It is intended that the scope of the
invention  the preparation of a therapeutic composition be defined by the
claims appended hereto.     30      useful in reducing an immunoglobulin E
re- Applicants have deposited E. coli MC1061 car-      sponse in humans.
rying pcD-human-IL4 with the American Type Cul- ture Collection, Rockville,
MD, USA (ATCC), under  9. Use as claimed in claim 8 wherein said an-
accession number 67029. This deposit was made         tagonist to human
interleukin-4 is selected under the Budapest Treaty (1977) on the Interna-
35  from a monoclonal antibody capable of bloc- tional Recognition of the
Deposit of Micro-organ-     king the immunoglobulin E enhancing activity
isms for the purposes of Patent Procedure.            of human
interieukin-4, a fragment of a mon- oclonal antibody capable of blocking
the im- Claims                                                munoglobulin
E enhancing activity of human Claims for the following Contracting States
40     interleukin-4, and a binding composition com- AT, BE, CH, DE, FR,
GB, IT, LI, LU, NL, SE            prising the heavy chain variable region
and light chain variable region of a monoclonal 1. A pharmaceutical
composition for reducing an       antibody  capable  of  blocking  the  im-
immunoglobulin E response in humans com-          munoglobulin E enhancing
activity of human prising an effective amount of an antagonist to  45
interleukin-4. human interleukin-4 and a pharmaceutically ac- ceptable
carrier.                              10. Use as claimed in claim 9 wherein
said mon- 



oclonal antibody is an Fab fragment produced 2. The pharmaceutical
composition of Claim 1          by a human-human hybridoma. wherein said
antagonist to human interleukin-4  so is selected from a monoclonal
antibody ca-     Claims for the following Contracting States pable of
blocking the immunoglobulin E en-     ES, GR hancing activity of human
interleukin-4, a frag- ment of a monoclonal antibody capable of       1. A
method of producing a pharmaceutical com- blocking the immunoglobulin E
enhancing ac-  55    position for reducing an immunoglobulin E re- tivity
of human interleukin-4, and a binding       sponse in humans which
comprises mixing an composition comprising the heavy chain vari-
effective amount of an antagonist to human able region  and light chain
variable region of a  interleukin-4 and a pharmaceutically accept- 5
1111111 111111 11111 11111111111 *   C   L   M   S   *    9
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10. Use as claimed in Claim 9 wherein said mon- oclonal antibody is an Fab
fragment produced 2. The method of Claim 1 wherein said antagonist      by
a human-human hybridoma. to human interleukin-4 is selected from a mon-
oclonal antibody capable of blocking the im-   5   PatentansprUche
munoglobulin E enhancing activity of human     Patentanspriiche fUr
folgende Vertragsstaaten interleukin-4, a fragment of a monoclonal anti-
AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE body capable of blocking the
immunoglobulin E enhancing activity of human interleukin-4,   1.
Pharmazeutische Zusammensetzung zur Ver- and a binding composition
comprising the   10     minderung einer Immunglobulin E Antwort heavy chain
variable region and light chain       beim Menschen, umfassend eine
wirksamen variable region of a monoclonal antibody ca-      Menge  eines
Antagonisten  fUr humanes pable of blocking the immunoglobulin E en-
Interleukin-4 und einen pharmazeutisch an- hancing activity of human
interleukin-4.          nehmbaren Trager. 15 3. The method of Claim 2
wherein said fragment    2. Pharmazeutische Zusammensetzung nach An- of
said monoclonal antibody is an Fab frag-       spruch 1, worin der
Antagonist fOr humanes ment.
Interleukin-4 ausgew~hit ist aus einem mono- clonalen Antikorper, der
befahigt ist, die Im- 4. The method of Claim 2 wherein said  mon-  20
munglobulin E verstarkende Aktivitat des hu- oclonal antibody is produced
by a human-          manen Interleukin-4 zu blockieren, einem Frag- human
hybridoma.                                  ment eines monoclonalen
Antikorpers, das be- fahigt ist, die Immunglobulin E verstarkende 5. The
method of Claim 4 wherein said fragment        Aktivit~t des humanen
Interleukin-4 zu blockie- of said monoclonal antibody is an Fab frag-  25
ren und einer bindenden Zusammensetzung, ment.
umfassend die schwere Kette der variablen Region und die leichte Kette der
variablen Re- 6. The method of Claim 2 wherein said composi-        gion
eines monoclonalen Antikorpers, die befa- tion is adapted for intravenous
delivery of said  higt ist, die Immunglobulin E verstarkende Ak- antagonist
at a concentration in the range of 1   30  tivitat des humanen
Interleukin-4 zu blockieren. to 20mg/ml. 3. Pharmazeutische Zusammensetzung
nach An- 7. The method of Claim 6 wherein said composi-       spruch 2,
worin das Fragment des monoclona- tion is adapted for intravenous delivery
of an    len Antikorpers ein Fab-Fragment ist. amount of said antagonist in
the range of about  35 1 to 20mg/kg body weight of said individual    4.
Pharmazeutische Zusammensetzung nach An- per day.
spruch 2, worin der monoclonale Antik6rper durch ein Human-Human-Hybridom
erzeugt ist. 8. Use of an antagonist to human interleukin-4 for the
preparation of a therapeutic composition   40  5. Pharmazeutische
Zusammensetzung nach An- useful in reducing an immunoglobulin E re-
spruch 4, worin das Fragment des monoclona- sponse in humans.
len Antikorpers ein Fab-Fragment ist. 



9. Use as claimed in Claim 8 wherein said an-     6. Pharmazeutische
Zusammensetzung nach An- tagonist to human interleukin-4 is selected   45
spruch 2, worin die Zusammensetzung zur in- from a monoclonal antibody
capable of bloc-       traven6sen ZufOhrung des Antagonisten bei ei- king
the immunoglobulin E enhancing activity      ner Konzentration im Bereich
von 1 bis 20 of human interleukin-4, a fragment of a mon-      mg/ml
geeignet ist. oclonal antibody capable of blocking the im- munoglobulin E
enhancing activity of human   so  7. Pharmazeutische Zusammensetzung nach
An- interleuking-4, and a binding composition corn-   spruch 6, worin die
Zusammensetzung zur in- prising the heavy chain variable region and
traven6sen Zufahrung des Antagonisten in ei- light chain variable region of
a monoclonal       ner Menge im Bereich von etwa 1 bis 20 antibody  capable
of  blocking  the  im-         mg/kg Korpergewicht der Person pro Tag ge-
munoglobulin E enhancing activity of human   ss   eignet ist.
interleukin-4. 8. Verwendung eines Antagonisten fOr humanes Interleukin-4
fUr die Hersteilung einer therapeu- 6 *   C   L  M   S  *    11
EP 0 327 283 B1                   12 tischen Zusammensetzung, die fOr die
Vermin-      Hybridom erzeugt Wst. derung einer Immunglobulin E Antwort
beim Menschen nitzlich ist.                        5. Verfahren nach
Anspruch 4, worin das Frag- ment des mn~oclonalen Antik6rpers ein Fab- 98.
Verwendung nach Anspruch 8, worin der Anta-   5   Fragment ist. gonist fOr
humanes Interleukin-4 ausgewAhIt ist aus einem monoclonalen Antikorper, der
befa-   6. Verfahren nach Anspruch 2, worin die Zusam- higt ist, die
Immunglobulin E verstgrkende Ak-    mensetzung zur intraven6sen Zuflhrung
des tivitat des humanen Interleukin-4 zu blockieren,  Antagonisten bei
einer Konzentration im Be- einem Fragment eines monoclonalen Antik6r-  70
reich von 1 bis 20 mg/ml geeignet ist. pars, das befahigt ist, die
Immunglobulin E verst~rkende   Aktivitit   des   humanen       7. Verfahren
nach Anspruch 6, worin die Zusam- lnterleukin-4 zu blockieren und einer
binden-     mensetzung zur intravenosen ZufUhrung des den Zusammensetzung,
umfassend die schwa-         Antagonisten in einer Menge im Bereich von re
Kette der variablen Region und die leichte  15  etwa 1 bis 20 mg/kg
Korpergewicht der Person Kette der variablen Region eines monoclonalen
pro Tag geeignet ist. Antikorpers, die befahigt ist, die Immunglobulin E
verstarkende  Aktivitat des  humanen       &  Verwendung eines Antagonisten
fOr humanes Interleukin-4 zu blockieren.                      Interleukin-4
fOr die Herstellung einer therapeu- 20     tischen Zusammensetzung , die
fOr die Ver- 10. Verwendung nach Anspruch 9, worin der mo-
minderung einer Immunglobulin E Antwort noclonale Antikorper ein
Fab-Fragment ist, das    baim Menschen nUtzlich ist. von einem
Human-Human-Hybridom erzeugt ist.
9. Verwendung nach Anspruch 8, worin der Anta- 25      gonist fOr humanes
Interleukin-4 ausgewAhIt ist PatentansprJche fUr folgende Vertragsstaaten
aus einem monoclonalen Antikorper, der befa- ES, GR
higt ist, die Immunglobulin E verstirkende Ak- tivitat des humanen
Interleukin-4 zu blockieren, 1. Verfahren zur Herstellung einer
pharmazeuti-       einem Fragment eines monoclonalen Antik6r- schen
Zusammensetzung zur Verminderung   30       pars, das befahigt ist, die
Immunglobulin E einer Immunglobulin E Antwort beim  Men-
verstgrkende   Aktivitat   des   humanen schen, umfassend das Mischen einer
wirksa-        Interleukin-4 zu blockieren und einer binden- men Menge
eines Antagonisten fOr humanes          den Zusammensetzung, umfassend die
schwe- Interleukin-4 und einen pharmazeutisch an-        re Kette der
variablen Region und die leichte nehmbaren Triger.
35      Kette der variablen Region eines monoclonalen Antikorpers, die
befahigt ist, die Immunglobulin 2. Verfahren nach Anspruch 1, worin der
Antago-       E  verstarkende  Aktivitat  des  humanen nist far humanes
Interleukin-4 ausgewAhIt ist     Interleukin-4 zu blockieren. aus einem
monoclonalen Antikorper, der befW- 



higt ist, die Immunglobulin E verstarkende Ak-  40  10. Verwendung nach
Anspruch 9, worin der mo- tivitat des humanen Interleukin-4 zu blockieren,
noclonale Antikorper ein Fab-Fragment ist, das einem Fragment eines
monoclonalen Antikor-        von einem  Human-Human-Hybridom erzeugt pars,
das befihigt ist, die Immunglobulin E       ist. verstarkende   Aktivit~t
des   humanen Interleukin-4 zu blockieren und einer binden-  45
Revendlcatlons den Zusammensetzung, umfassend die schwa-
Revendicatlons pour les Etats contractants re Kette der variablen Region
und die leichte  suivants: AT, BE, CH, DE, FR, GB, IT, Li, LU, NL, Kette
der variablen Region eines monoclonalen  SE Antikorpers, die befahigt ist,
die Immunglobulin E  verstarkende  Aktivitat  des  humanen   50  1.
Composition pharmaceutique pour reduire une Interleukin-4 zu blockieren.
r6ponse & l'immunoglobuline E chez des 8tres humains, comprenant une
quantit6 efficace 3. Verfahren nach Anspruch 2, worin das Frag-
d'un antagonists a l'interleukine-4 humaine et. ment des monoclonalen
Antikorpers ein Fab-        un support acceptable en pharmacie. Fragment
ist.                             55 2. Composition pharmaceutique de la
revendica- 4. Verfahren nach Anspruch 2, worin der mono-        tion 1, oO
ledit antagonists a 1'interleukine-4 clonale Antikdrper durch ein
Human-Human-         humaine est choisi parmi un anticorps mono- 7 C
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14 clona! capable de bloquer l'activit6 d'ameliora-  10. Utilisation selon
la revendication 9, ob ledit tion de l'immunoglobuline E de
l'interleukine-4    anticorps monoclonal est un fragment Fab pro- humaine,
un fragment d'un anticorps monoclo-       duit par un hybrodome
humain-humain. nal capable de bloquer l'activite d'amelioration - de
l'immunoglobuline E de l'interleukine-4 hu-   5   Revendicatlons pour les
Etats contractants maine at une composition de liaison compre-    sulvants:
ES, GR nant la region variable de la chaine lourde et la r6gion variable de
la cha~ne l6gere de l'anti-  1. Methode de production d'une composition
corps monoclonal capable de bloquer l'aclvite      pharmaceutique pour
reduire une reponse a d'am6lioration  de l'immunoglobuline E de   10
I'immunoglobuline E chez les humains, qui l'interleukine-4 humaine.
comprend le m6lange d'une quantit6 efficace d'un antagoniste a
l'interleukine-4 humaine et 3. Composition pharmaceutique de la revendica-
d'un support acceptable en pharmacie. tion 2, ob ledit fragment dudit
anticorps mono- clonal est un fragment Fab.                is  2. MWthode
de la revendication 1, ob ledit antago- niste a l'interleukine-4 humaine
est choisi par- 4. Composition pharmaceutique de la revendica-        mi un
anticorps monoclonal capable de blo- ton 2, ob ledit anticorps monoclonal
est pro-      quer l'activite d'amelioration de l'immunoglobu- duit par un
hybridome humain-humain.               line E de l'interleukine-4 humaine,
un fragment 20      d'un anticorps monoclonal capable de bloquer 5.
Composition pharmaceutique de la revendica-        I'activit6
d'amelioration de l'immunoglobuline E tion 4, ob ledit fragment dudit
anticorps mono-    de l'interleukine-4 humaine et une composition clonal
est un fragment Fab.                        de liaison comprenant la r6gion
variable de la chatne lourde et la region variable de la chaine 6.
Composition pharmaceutique de la revendica-  25    legere de l'anticorps
monoclonal capable de tion 2, ob ladite composition est adapt6e a une
bloquer l'activite d'am6lioration de l'immuno- administration intraveineuse
dudit antagoniste     globuline E de l'interleukine-4 humaine. A une
concentration comprise entre 1 et 20 mg/ml.
3. M6thode de la revendication 2, ob ledWit frag- 30      ment dudit
anticorps monoclonal est un frag- 7. Composition pharmacoutique de la
revendica-        ment Fab. tion 6, ob ladite composition est adaptoe a une
administration intraveineuse d'une quantit6 du-  4. M6thode de la
revendication 2, oO ledit anti- dit antagoniste comprise entre environ 1 et
20     corps monoclonal est produit par un hybrido- mg/kg de poids corporel
dudit individu par  35     me humain-humain. 



jour. 5. Methode de la revendication 4, o d ledit frag- S. Utilisation d'un
antagoniste a l'interleukine-4    ment dudit anticorps monoclonal est un
frag- humaine pour la preparation d'une composition      ment Fab.
therapeutique utile pour reduire une reponse a   40 I'immunoglobuline E
chez les humains.          6. M6thode de la revendication 2, ob ladite com-
position est adapt6e a une administration intra- 9. Utilisation selon la
revendication 8, oO ledit     veineuse dudit antagoniste a une
concentration antagoniste a l'interleukine-4 humaine est choi-   comprise
entre 1 et 20 mg/ml. si parmi un anticorpS monoclonal capable de   45
bloquer I'activite d'amelioration de l'immuno-  7. Methode de la
revendication 6, ob ladite com- globuline E de l'interleukine-4 humaine, un
position est adaptee a une administration intra- fragment d'un anticorps
monoclonal capable         veineuse d'une quantit6 dudit antagonists com-
de provoquer l'activite d'am6lioration de Mim-     prise entre environ 1 et
20 mg/kg de poids munoglobuline E do l'interleukine-4 humaine et  so
corporel dudit individu par jour. une composition de liaison comprenant une
region variable de la chatno lourde et une     8. Utilisation d'un
antagonists A I'interleukine-4 r6gion variable de la chaine legere d'un
anti-     humaine pour la preparation d'une composition corps monoclonal
capable de bloquer l'activit6    therapeutique utile pour r6duire une
r6ponse a d'am~lioration de l'immunoglobuline E  de   55
l'immunoglobuline E chez les humains. I'interleukine-4 humaine. 9.
Utilisation selon la revendication 8, ob ledit antagoniste a
l'interleukine-4 humaine est choi- 8 1 1111111 111111 1111111111111111 *
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16 si parmi un anticorps monoclonal capable de bloquer I'activite
d'am6lioration de l'immuno- .*     globuline E de l'interleukine-4 humaine,
un fragment d'un anticorps monoclonal capable de provoquer l'activit6
d'am6lioration de l'im-   5 munoglobuline E de l'interleukine-4 humaine et
une composition de liaison comprenant une region variable de la chaine
lourde et une r~gion variable de la chatne legore d'un anti- corps
monoclonal de l'immunoglobuline E de   10 I'interleukine-4 humaine. 10.
Utilisation selon la revendication 9, iu ledit anti- corps monoclonal est
un fragment Fab produit par un hybridome humain-humain.           15 20 25
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