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Abstract

A pharmaceutical formulation containing at least one protein-containing substance

and at |least one substance selected from the group of compatible solutes.
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PHARMACEUTICAL COMPOSITION COMPRISING A PROTEIN AND AN ECTOINE

The present invention relates to a pharmaceutical formulation and its-use.

EP-A-0 553 884 describes purified tetrahydropyridine derivatives and pharmaceuti-
“cal formulations containing these derivatives. They are suitable for protecting the

DNA from damage by DNA-binding active substances, chemical carcinogens and
mutagens and radiation damage. '

Surprisingly, ‘it has now been found that compatible solutes are suitable for
enhancing the effectiveness of protein-containing substances. Therefore, the
invention relates to a pharmaceutical formulation containing at least one protein-

containing substance and at least one substance selected from the group of
compatible solutes.

The compatible solute class of substances includes sugars and polyols (e.q.,
trehalose, glycerol, glycosylglycerol, beta-mannosylglycerate, beta-mannosyl-
glyceramide, di-myo-i‘nositol' phosphate, 1,1-diglycerol phosphate, dimannosyidi-
inositol \phosphate, cyclic 2,3-diphosphoglycerate), natural amino acids (e.q.,
alanine, proline, glutamine), derivatives of amino acids (e.g., N-acetylated diamino
acids, N-acetyllysine, glutamine-1-amide, taurine), betaines (e.g., glycine betaine,
‘ 'proline betaine, glutamate betaine, choline, choline-O-sulfate, carnitine, arseno-
betaine, crotonbbetaine, dimethylsulfonio acetate, dimethylsulfonio propionate,
homobetaine, trimethylamine-N-oxide) and ectoines (L-ectoine, S,S-B-hydroxy-
‘ectoine). -

Preferred substances from the group of compatible solutes are betaines and

-

. ectoines.
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The protein-containing substance is preferably selected from natural, synthetic or
recombinant polypeptides, natural, synthetic or recombinant proteins, protein-

contalning antigens, protein conjugates, protein-containing cell fragments, protein-
containing cell membranes, and whole cells.

Preferably, the protein-containing substance is an antibody, an antibody fragment,
a recombinant mono- or higher valent antibody, a recombinant mono- or higher

valent antibody fragment, a bispecific antibody, a diabody or an immunotoxin

derived therefrom.

The pharmaceutical formulation according to the invention is particularly suitable
for the treatment of tumor diseases, autoimmune diseases, chronic inflammations,
allergies, bacterial and viral infections. In addition, it reduces Cytotoxic activities
occurring in the course of the treatment, especially the "vascular leak syndrome”
(VLS). In the latter syndrome, a direct damage to endothelial cells results in a loss
of albumin from the intracellular space into the extracellular space; this results in
an increasing accumulation of interstitial fluid and consequently in a gain of weight

with formation, above all, of edema, hypotensions and tachycardias.

The invention also relates to the use of substances selected from the group of

compatible solutes for enhancing the effectiveness of protein-containing sub-
stances.

The effectiveness of the pharmaceutical formulation according to the invention is

further illustrated by the following Example:

Use of a pharmaceutical formulation consisting of an anti-CD30 immunotoxin and
S,5-B-hydroxyectoine in SCID mice with disseminatedly growing human L540Cy

tumors.

1. Methods

1 x 107 L540Cy cells derived from Hodgkin's lymphoma were injected intrave-

nously into four-week old female SCID mice. One day later, the animals were
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treated intravenously with the chemically coupled anti-CD30 immunotoxin Ki-
4.dgA (50 pg) with and without 1 M S,5-B-hydroxyectoine; in parallel experiments,

control animals were treated with PBS buffer with and without 1 M S,S-B-

hydroxyectoine.

The immunotoxin employed is currently being tested in a clinical phase I study in
the Medizinische Klinik I with patients suffering from Hodgkin's lymphoma who
could not be cured by conventional therapies or have had a relapse. The immu-
notoxin available under GMP conditions was employed at a dose of 50 Mg in the

mice. As the maximum tolerable dose, a quantity of 48 ug was documented with
this immunotoxin in SCID mice.

2. Results

The preliminary results of this experiment can be seen from the appended graph in
a Kaplan-Meier representation. All control animals developed disseminatedly
growing tumors within 35 days. These animals were sacrificed, and their tumor

infestation documented: macroscopically visible tumors developed in the lymph

nodes, kidneys, ovaries, thymus, chewing muscles and brain.

For the 5 animals of the PBS group without and the 2 animals of the PBS group
with S,S-B-hydroxyectoine, average survival rates of 33.0 (+ 0.55) days and 30.0

(£ 2) days, respectively, were calculated according to Kaplan-Meier.

Four of the five animals treated with Ki-4.dgA died within a day from the adminis-

tered dose, and the fifth animal first suffered from a high loss of weight (about

3 g), but recovered within 5 days. As compared with the control animals, no sign

of tumor development could be detected in the observation period of as yvet 51
days.

None of the four animals treated with Ki-4.dgA + S,S-B-hydroxyectoine died within

the observation period and did not show any signs of tumor development either.
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The difference between the groups "PBS without or with S,S-B-hydroxyectoine”
and "Ki-4.dgA with S,S-pB-hydroxyectoine"” is highly significant (P = 0.0046) and
significant (P = 0.0177) statistically. Groups "Ki-4.dgA without and with S,5-p3-
hydroxyectoine” are significantly different (P = 0.0237). In addition, a difference
according to tendency can be seen between the groups "PBS without and with S,S-

B-hydroxyectoine” (P = 0.0715), which could indicate a faster tumor development

in animals treated with S,S-p-hydroxyectoine.
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Claims

1. Use of a composition comprising a protein and an ectoine for reducing vascular

leak syndrome caused by administration of said protein.
2. The use of claim 1, wherein the ectoine 1s L-ectoine or 1s S,S-B hydroxyectoine.

3. A pharmaceutical composition for humans comprising at least one protein and
an ectoine, wherein said at least one protein is selected from the group consisting of an
antibody, an antibody fragment, a recombinant mono- or higher valent antibody, a
recombinant mono- or higher valent antibody fragment, a bispecific antibody, a

diabody and an immunotoxin derived therefrom.

5 The pharmaceutical composition of claim 3, wherein the ectoine 1s L-ectoine or

S,S-B hydroxyectoine.

5. Use of a composition comprising a protein and an ectoine for the manufacture
of a medicament for reducing vascular leak syndrome caused by administration of said

protein.

0. The use of claim 5, wherein the ectoine 1s L-ectoine or S,S-B hydroxyectoine.
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