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Description 

This  invention  relates  to  anti-inflammatory 
agents  such  as  glucocorticoids  and  their  use  in 
treating  inflammation. 

Glucocorticoids  are  steroid  hormones,  many  of 
which  are  potent  anti-inflammatory  agents.  Their 
physiological  effects  are  not  limited  to  their  anti- 
inflammatory  properties,  however,  nor  are  their  ef- 
fects  restricted  specifically  to  inflamed  tissue.  Pro- 
tein,  lipid  and  carbohydrate  metabolism  can  be 
altered  adversely  and  electrolyte  balance  can  be 
disturbed,  particularly  when  large  or  repeated 
therapeutic  doses  of  the  anti-inflammatory 
glucocorticoids  are  administered. 

Certain  recently  developed  synthetic  glucocor- 
ticoids  show  promise  as  therapeutic  alternatives  to 
the  natural  anti-inflammatory  glucocorticoids  such 
as  cortisone,  Cortisol  and  corticosterone.  The  syn- 
thetic  analogues,  which  include  dexamethasone 
and  betamethasone,  exhibit  reduced  effects  on 
electrolyte  balance  and  tend  therefore  to  elicit  few- 
er  adverse  side  effects.  In  many  instances,  they 
also  exhibit  greater  potency  as  anti-inflammatory 
agents  relative  to  their  natural  counterparts. 

The  greater  potency  of  the  synthetic  analogues 
is  believed  to  stem,  in  part,  from  their  reduced 
affinity  for  binding  to  the  plasma  protein  known  as 
corticosteroid  binding  protein  (CBG).  It  has  been 
reported  that  natural  glucocorticoids  become  bio- 
logically  inactivated  upon  binding  with  CBG  in  the 
circulation  whereas  many  synthetic  glucocorticoids 
either  do  not  bind  or  bind  poorly,  and  thus  remain 
in  free  and  active  form  (see  Mickelson  et  al.,  Bio- 
chemistry  1981,  20,  6211-6218  where  binding  affin- 
ities  for  some  natural  and  synthetic  glucocorticoids 
relative  to  CBG  are  tabled).  The  capacity  of  syn- 
thetic  glucocorticoids  to  escape  CBG-binding  and 
thus  to  remain  free  and  biologically  active  following 
administration  is  presumed  to  be  at  least  partly 
responsible  for  their  enhanced  anti-inflammatory 
properties  in  vivo. 

Apart  form  the  numerous  physiological  effects 
exerted  by  glucocorticoids,  their  use  in  treating 
inflammation  is  further  complicated  by  their  ability 
to  affect  a  broad  range  of  tissues,  whether  inflamed 
or  healthy.  Because  so  many  tissues  are  respon- 
sive  to  such  steroids,  they  are  rarely  administered 
systemically  unless  inflammation  is  particularly  se- 
vere  or  life  threatening. 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  strategy  useful  therapeutically  for  lo- 
calizing  the  effects  of  anti-inflammatory  agents, 
such  as  the  glucocorticoids,  predominantly  to  a  site 
of  inflammation.  In  accomplishing  this  object,  there 
is  provided,  in  accordance  with  one  aspect  of  the 
invention,  a  pharmaceutical  composition  useful  in 
treating  inflammation  in  a  mammal  which  com- 

prises  CBG,  an  anti-inflammatory  agent  which 
binds  therewith,  and  a  pharmaceutically  acceptable 
carrier.  Any  anti-inflammatory  agent  which  binds 
with  appropriate  affinity  to  CBG  may  be  used  in  the 

5  present  composition.  Preferably,  the  anti-inflamma- 
tory  agent  is  present  in  an  amount  sufficient  to  bind 
substantially  all  of  the  CBG  present  in  the  composi- 
tion.  In  one  preferred  embodiment  of  the  invention, 
the  anti-inflammatory  agent  is  a  glucocorticoid. 

io  Generally,  the  amount  of  anti-inflammatory  agent 
required  in  the  present  composition  is  less  than 
that  required  in  the  absence  of  CBG  since,  as  will 
be  explained,  CBG  is  capable  of  localizing  the 
effects  of  the  anti-inflammatory  agent  to  an  in- 

75  flammation  site. 
In  accordance  with  another  aspect  of  the  inven- 

tion,  there  is  provided  a  method  for  treating  in- 
flammation  in  a  mammal  which  comprises  admin- 
istering  thereto  a  pharmaceutical  composition  com- 

20  prising  CBG-bound  anti-inflammatory  agent. 
It  has  now  been  found  that  the  binding  affinity 

of  CBG  for  such  anti-inflammatory  agents  as  the 
glucocorticoids  can  be  exploited  to  improve  upon 
their  therapeutic  effectiveness  as  anti-inflammatory 

25  agents  even  though  such  agents  are  thought  to  be 
rendered  biologically  inactive  when  bound  by  CBG. 
More  particularly,  it  has  been  found  that  CBG- 
bound  glucocorticoids  can  be  released  form  CBG 
at  local  sites  of  inflammation  by  the  action  of 

30  leukocyte  elastase,  an  enzyme  which  is  prevalent 
at  sites  of  inflammation.  Leukocyte  elastase  specifi- 
cally  cleaves  the  CBG  component  of  the  glucocor- 
ticoid:CBG  complex,  allowing  glucocorticoid  to  dis- 
sociate  from  CBG  and  exert  its  anti-inflammatory 

35  action  directly  at  the  inflammation  site.  Accordingly, 
administration  of  glucocorticoid  in  CBG-bound  form 
is  an  effective  means  for  localizing  glucocorticoid 
effects  to  those  tissues  or  sites  at  which  inflamma- 
tion  is  active,  thus  reducing  the  indiscriminate  stim- 

40  ulation  of  other  tissues  by  glucocorticoids  which 
results  in  undesirable  side  effects.  Similarly,  any 
anti-inflammatory  agent  which  binds  with  CBG  can 
be  targeted  for  release  specifically  at  an  inflamma- 
tion  site  by  administering  that  particular  agent  in 

45  CBG-bound  form  i.e.  as  a  CBG:anti-inflammatory 
agent  complex. 

That  CBG  is  cleaved  specifically  by  leukocyte 
elastase,  a  serine  protease  released  locally  by 
neutrophils  at  sites  of  inflammation,  is  particularly 

50  remarkable.  First,  the  region  of  the  CBG  molecule 
that  contains  the  elastase  binding  site  is  not  well 
conserved  by  comparison  with  another  well  known 
elastase  substrate,  a:  -antitrypsin.  Moreover,  again 
by  analogy  with  a:  -antitrypsin,  the  elastase 

55  cleavage  site  on  CBG  involves  a  neighboring 
glycosylation  site  not  present  at  the  elastase 
cleavage  site  on  a:  -antitrypsin.  Yet,  it  has  now 
been  demonstrated  that  CBG  is  indeed  cleaved  by 
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leucocyte  elastase.  Moreover,  it  has  been  found 
that  steroid  binding  affinity  of  CBG  is  substantially 
lost  following  CBG  cleavage  by  leukocyte  elastase. 

In  accordance  with  the  invention,  anti-inflam- 
matory  agents  which  bind  with  CBG  are  admin- 
istered  in  CBG-bound  form  to  treat  inflammation  in 
mammals.  It  should  be  appreciated  that  the  binding 
of  a  particular  anti-inflammatory  and  CBG  is  me- 
diated  by  the  affinity  of  one  molecule  for  the  other 
and  not  through  a  physical  link  such  as  a  covalent 
bond  or  chemical  linking  agent.  The  degree  of 
affinity  between  CBG  and  the  selected  anti-inflam- 
matory  agent  should  be  sufficient  to  enable  CBG 
and  the  anti-inflammatory  agent  to  remain  in  asso- 
ciation  following  administration  thereof  to  the  mam- 
mal  to  be  treated,  and  allow  the  agent  to  dissociate 
following  elastase-induced  cleavage  of  CBG  at  an 
inflammation  site. 

Anti-inflammatory  agents  suitable  for  use  in  the 
present  invention  may  be  identified  by  screening 
anti-inflammatory  agents  in  a  CBG-binding  assay 
and  selecting  those  having  suitable  CBG-binding 
affinity.  In  general,  an  anti-inflammatory  agent  hav- 
ing  a  CBG  affinity  constant  (dissociation  rate,  Kd) 
within  the  range  from  0.1  to  10  nanomolar  at  about 
4°C  and  physiological  pH  is  suitable  for  use  with 
CBG  according  to  the  present  invention.  A  protocol 
for  screening  anti-inflammatory  agents  for  suitabil- 
ity  in  the  present  context  is  described  by  Mickel- 
son  et  al.,  supra,  incorporated  herein  by  reference, 
which  allows  the  binding  affinity  of  a  selected 
steroid  for  CBG  to  be  compared  with  the  affinity  of 
human  CBG  for  one  of  its  natural  ligands,  Cortisol. 
Any  anti-inflammatory  agent  having  CBG  human 
binding  affinity  which  approximates  that  of  Cortisol 
(0.7  nanomolar  under  the  conditions  noted  above) 
is  preferred  for  use  in  accordance  with  the  present 
invention.  Mickelson  et  al.,  supra,  also  identify 
some  criteria  useful  in  predicting  whether  a  particu- 
lar  steroid  will  be  capable  of  binding  adequately 
with  human  CBG  such  as  the  presence  of  a  3-oxo 
group  and  the  absence  of  an  11  a-hydroxy  group 
on  the  steroid.  While  these  criteria  can  be  useful  in 
determining  binding  affinity  of  steroid  for  human 
CBG,  it  should  be  understood  that  the  determina- 
tive  measure  of  suitability  of  anti-inflammatory 
agent,  whether  steroidal  in  structure  or  not,  is  sta- 
bility  of  the  CBG:selected  agent  complex,  under 
the  conditions  noted  above. 

Specific  anti-inflammatory  agents  useful  herein 
include  corticosteroids  having  glucocorticoid  activ- 
ity  such  as  Cortisol  and  other  natural,  anti-inflam- 
matory  ligands  of  CBG  such  as  corticosterone  and 
cortisone.  Synthetic  glucocorticoids  which  exhibit 
reduced  adverse  effects  on  electrolyte  balance, 
such  as  prednisolone  and  methylprednisolone  may 
also  be  used.  By  intentional  design,  however,  most 
other  of  the  currently  available  synthetic  glucocor- 

ticoids  have  only  weak  CBG  binding  affinity  that 
renders  them  inappropriate  for  use  in  the  present 
invention.  Nevertheless,  synthetic  corticosteroids 
developed  subsequently  or  natural  corticosteroids 

5  discovered  hereafter  are  useful  provided,  of  course, 
that  they  exhibit  anti-inflammatory  activity  and  an 
appropriate  CBG  binding  affinity. 

The  anti-inflammatory  agent  used  in  the  phar- 
maceutical  compositions  of  the  invention  should  be 

io  of  pharmaceutical  grade.  Whereas  acid-  and  base- 
addition  glucocorticoid  salts  are  commonly  em- 
ployed  in  prior  art  compositions  to  enhance  solubil- 
ity  of  the  glucocorticoid,  in  injectable  solutions  for 
example,  salt  forms  of  the  selected  glucocorticoid 

is  are  not  required  in  the  present  compositions  al- 
though  they  may  be  used,  if  desired.  When  com- 
plexed  with  CBG,  glucocorticoids  are  sufficiently 
soluble  in  solution  in  the  amounts  useful  to  treat 
inflammation,  although  solubilizers  standard  in  the 

20  protein  formulation  art,  such  as  mannitol,  may  be 
used. 

CBG  useful  in  the  composition  of  the  invention 
is  now  a  well  characterized  protein,  having  been 
identified  in  human  plasma  over  thirty  years  ago.  It 

25  has  since  been  identified  in  virtually  every  verte- 
brate  species  examined  and  has  been  isolated 
from  numerous  mammalian  species  including  rab- 
bit,  guinea  pig,  rodent,  humans  and  others  (for  a 
review  see  Brien,  Clinical  Endocrinology  (1981)  14, 

30  193-212).  For  use  in  the  present  invention,  CBG 
may  be  isolated  from  serum  using  techniques  now 
well  known  in  the  art.  The  most  practical  and 
efficient  of  these  techniques  involve  the  use  of 
affinity  columns  in  which  the  immobilized  ligand  is 

35  either  a  glucocorticoid  or  a  derivative  thereof  which 
binds  with  high  affinity  to  CBG.  The  preparation  of 
such  a  column,  in  which  a  Cortisol  derivative  is 
cross-lined  on  Sepharose,  and  its  use  in  isolating 
CBG  are  described  by  Rosner  in  J.  Steroid 

40  Biochem,  1972,  3,  531-542.  An  improved  method 
for  purifying  human  CBG  from  pregnancy  serum,  in 
which  CBG  levels  are  about  2-fold  higher  than 
normal  serum,  is  described  by  Robinson  et  al.  in  J. 
Endocr.  (1985)  104,  259-267,  incorporated  herein 

45  by  reference.  The  procedure  entails  applying  se- 
rum  to  a  column  in  which  the  ligand  is  a  cor- 
ticosterone  derivative,  collecting  the  CBG-contain- 
ing  eluate  and  then  subjecting  the  eluate  to  suc- 
cessive  purification  steps  such  as  gel  elec- 

50  trophoresis  and  including  a  step  in  which  contami- 
nating  albumin  is  removed. 

Antibodies  to  CBG  have  also  now  been  pre- 
pared  (see  Robinson  et  al.,  supra)  and  may  also  be 
used  to  generate  an  affinity  column  useful  to  iso- 

55  late  CBG  from  serum. 
As  an  alternative  to  using  CBG  isolated  from 

natural  sources,  the  compositions  of  the  present 
invention  may  be  prepared  using  recombinant  CBG 
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i.e.  CBG  that  is  produced  by  microbial  cells  geneti- 
cally  engineered  for  this  purpose.  To  produce  re- 
combinant  human  CBG,  for  example,  DNA  coding 
for  the  amino  acid  sequence  thereof,  as  reported 
by  Hammond  et  al.  in  Proc.  Natl.  Acad.  Sci., 
U.S.A.,  84,  5153-5157,  August  1987,  is  incorpo- 
rated  on  any  of  the  well-known  expression  or  se- 
cretion  vectors.  The  resulting  DNA  construct  is 
then  introduced  into  the  microbial  host  for  which 
the  selected  vector  is  adapted,  the  host  is  cultured 
under  conditions  conducive  to  expression  of  the 
CBG-encoding  DNA  and  the  CBG  so  produced  is 
recovered,  using  purification  techniques  similar  to 
those  used  to  recover  naturally  occurring  CBG. 

The  CBG-encoding  DNA  to  be  incorporated  on 
the  selected  vector  may  be  obtained  using  any  of  a 
variety  of  techniques  used  commonly  in  the  ge- 
netic  engineering  art,  such  as  by  synthesis  or  by 
isolating  cDNA  from  a  human  liver  or  lung  cDNA 
library  e.g.  in  the  manner  reported  by  Hammond  et 
al.  in  INSERM,  Vol  149,  113-121,  1986.  The  CBG- 
encoding  DNA  is  then  incorporated  on  the  expres- 
sion  vector  i.e.  is  linked  operably  to  expression 
control  DNA  sequences,  including  transcription-pro- 
moting  and  terminating  sequences  and  optionally 
including  sequences  enabling  the  CBG  product  to 
be  secreted  to  the  medium  following  its  expression. 
Numerous  expression  vectors  are  available  for  use 
with  a  variety  of  microbial  hosts,  such  as  bacteria 
including  E.  coli,  Streotomyces  and  Bacillus  subtilis 
and  eukaryotes  including  yeasts  such  as  Sac- 
charomyces  and  Candida  filamentous  fungi  such  as 
the  nidulans,  niger  and  oryzae  species  of  Aspergil- 
lus,  and  mammalian  cell  lines  such  as  COS  and 
CHO.  Thus,  recombinant  CBG  may  be  produced 
using  vector  systems  and  protocols  already  estab- 
lished  for  use  with  these  hosts. 

In  general,  CBG  obtained  from  any  source  may 
be  used  provided  that  it  has  the  appropriate  bind- 
ing  affinity  for  the  selected  glucocorticoid  and  is 
susceptible  to  cleavage  by  elastase.  Since  it  is 
conceivable  that  a  CBG:elastase  relationship  exists 
which  is  specific  for  a  given  mammalian  species,  it 
is  recommended  that  the  administered  composition 
comprises  CBG  native  to  the  mammalian  species, 
being  treated.  For  example,  human  CBG  is  prefer- 
ably  used  in  compositions  administered  to  treat 
inflammation  in  humans,  equine  CBG  is  used  in 
compositions  intended  for  treating  inflammation  in 
horses,  etc.  Moreover,  the  CBG  binding  affinity  of  a 
particular  anti-inflammatory  agent  may  vary,  de- 
pending  on  the  mammalian  source  of  the  CBG 
selected.  Accordingly,  binding  assays  of  the  type 
described  above  should  be  performed  in  order  to 
select  those  anti-inflammatory  agents  most  suitable 
for  use  in  combination  with  a  given  CBG  species. 

To  prepare  compositions  of  the  invention,  the 
selected  anti-inflammatory  agent  and  CBG  are  sim- 

ply  mixed  in  solution,  such  as  physiological  saline, 
at  pH  7.5,  with  agitation  to  generate  the  required 
complexes.  Formation  of  CBG:anti-inflammatory 
agent  complexes  can  be  facilitated  by  incubating 

5  the  mixture  at  physiological  temperature  and  pH.  It 
is  important,  when  CBG:glucocorticoid  complexes 
are  prepared,  to  maintain  pH  above  6,  preferably 
above  pH  6.5.  The  affinity  of  CBG  for  glucocor- 
ticoid  can  be  reduced  below  pH  6,  and  the  protein 

io  may  be  irreversibly  denatured.  It  is  desirable,  in 
order  to  achieve  the  maximum  localizing  effect 
conferred  by  CBG  following  administration,  that  the 
CBG  in  the  administered  composition  is  saturated 
with  glucocorticoid  i.e.  that  the  molar  ratio  of 

is  glucocorticoid  bound  to  CBG  in  the  composition  is 
substantially  1:1.  To  accomplish  this,  it  is  preferred 
to  use  a  molar  excess  of  glucocorticoid  such  as  a 
molar  ratio  of  from  about  1.1:1  to  about  5:1 
(glucocorticoid:CBG)  when  generating  the  complex- 

20  ed  material.  Unbound  glucocorticoid  may  remain 
with  the  complexed  material,  if  desired,  and  can  in 
fact  be  advantageous  to  ensure  that  saturation  of 
CBG  is  maintained  after  administration  and  equili- 
bration  with  endogenous  steroid. 

25  To  formulate  CBG-bound  glucocorticoid  for  ad- 
ministration,  any  of  the  conventional  pharmaceuti- 
cally  acceptable  carriers  may  be  used,  selection  of 
which  depends  on  the  intended  mode  of  admin- 
istration  and  is  dictated  to  some  extent  by  the 

30  proteinaceous  nature  of  the  complexes.  Injectable 
solutions  may  be  prepared  by  mixing  CBG  and 
anti-inflammatory  agent  in  the  presence  of  phar- 
maceutical^  acceptable  liquid  vehicles  such  as 
buffered  saline  and  physiological  saline.  Composi- 

35  tions  for  topical  application  may  be  prepared  as 
creams,  lotions  or  ointments  by  incorporating  the 
CBG-complexed  agents  in  an  appropriate  base 
such  as  triglycerides.  Surface  active  agents  may 
also  be  used  as  may  preservatives  to  prevent 

40  microbial  growth  over  prolonged  storage  periods. 
Aerosol  inhalable  formulations  of  CBG-bound 
glucocorticoid  may  also  be  prepared  using  propel- 
lant  and  an  appropriate  liquid  vehicle. 

The  compositions  of  the  invention  are  useful  in 
45  pharmaceutical  and  in  veterinary  applications  to 

treat  a  variety  of  conditions  involving  inflammation. 
It  will  be  appreciated  that  the  compositions  are 
particularly  better  adapted  for  systemic  administra- 
tion  than  known  compositions  comprising  free  anti- 

50  inflammatory  agent  since  CBG-binding  thereof  is 
capable,  by  the  limiting  of  therapeutic  action  to  an 
inflammation  site,  of  reducing  the  potential  for  ad- 
verse  flucocorticoid  effects  elsewhere  in  the  body. 
Because  of  the  effect  which  CBG  has  on  controlling 

55  release  of  glucocorticoid,  for  example,  it  may  be 
used  in  the  present  compositions  in  lower  amounts 
relative  to  compositions  of  flucocorticoid  per  se,  to 
elicit  an  anti-inflammatory  response.  When  admin- 
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istered  systemically  as  an  injectable  solution,  for- 
mulations  will  comprise  glucocorticoid  (as  CBG- 
bound  glucocorticoid)  generally  in  amounts  equal 
to  or  less  than  amounts  normally  used  in  treating  a 
particular  medical  condition.  To  determine  appro- 
priate  unit  doses  for  treating  particular  medical 
conditions  with  a  selected  anti-inflammatory  agent, 
reference  may  be  made  to  product  monographs  or 
more  generally  to  Pharmacopoeias,  such  as  Martin- 
dale,  The  Extra  Pharmaconoeia  Ed,  J.  E.  F.  Reyn- 
olds,  The  Pharmaceutical  Press,  London,  1982  (see 
particularly  pp.  446-485). 

The  compositions  of  the  invention  may  be  used 
to  treat  those  inflammation-related  medical  con- 
ditions  or  disorders  that  are  treatable  by  the  anti- 
inflammatory  agents  per  se.  In  this  connection, 
reference  may  be  made  to  The  Extra  Pharmaco- 
poeia  cited  above  and  incorporated  herein  by  refer- 
ence.  For  example,  administration  systemically  of 
CBG-bound  anti-inflammatory  agent  will  be  useful 
to  treat  blood  disorders  including  auto-immune 
haemolytic  anemia,  idiopathic  thrombocytopenic 
purpura,  arthritis,  septicemia,  etc.  Local  injection 
may  be  appropriate  to  treat  collagen  and  rheuma- 
toid  disorders  as  well  as  certain  connective  tissue 
disorders.  In  cream,  ointment  or  lotion  form,  the 
compositions  may  be  applied  to  treat  inflammation 
active  at  exposed  areas  of  the  skin.  Topical  for- 
mulations  may  be  applied  to  open  wounds  to  re- 
duce  inflammation.  The  administration  of  aerosols 
is  appropriate  for  treating  adult  respiratory  distress 
syndrome,  respiratory  ailments  such  as  steroid- 
dependent  asthma  and  interstitial  lung  disease.  In 
general,  administration  of  the  compositions  of  the 
invention  will  be  useful  to  reduce  inflammation  in 
areas  where  the  CBG-corticosteroid  complexes  can 
become  exposed,  following  administration,  to  the 
action  of  leukocyte  elastase. 

Example  1  -  Cleavage  of  CBG  of  Leucocyte 
Elastase 

Human  CBG  was  purified  by  affinity 
chromatography  and  Blue  Sepharose  chromatog- 
raphy,  as  previously  described  (Robinson  et  al., 
(1985)  J.  Endocrinol.  104:250).  To  evaluate  the 
relationship  of  CBG  to  various  serine  proteases, 
approximately  1u.g  pure  CBG  was  incubated  (5  min 
at  37£C)  in  30  mM  Tris,  pH  7.5  (or  pH  optimal 
appropriate  for  the  different  serine  proteases),  with 
20ng  human  leucocyte  elastase  (Elastin  Products 
Company,  Inc.),  cathepsin  G  (EPC),  thrombin 
(Boehringer  Mannheim  Canada)  or  plasmin  (BMC). 
The  reaction  was  terminated  by  boiling  in  5u.l  SDS- 
PAGE  loading  buffer,  and  then  subjected  to  elec- 
trophoresis  on  a  12%-SDS  polyacrylamide  gel. 
After  the  gel  was  stained  with  Coomasie  Blue,  it 
was  apparent  that,  under  the  experimental  con- 

ditions,  a  clear  5  kDa  reduction  in  the  apparent  M 
of  human  CBG  occurred  only  after  incubation  with 
elastase. 

In  order  to  determine  the  site  of  cleavage,  CBG 
5  and  elastase  were  again  incubated  under  the  same 

conditions.  The  reaction  was  "snap  frozen"  and 
stored  at  -70  °C  until  subjected  to  amino-terminal 
sequence  analysis.  The  results  revealed  two  CBG 
fragments:  the  authentic  amino-terminus  of  mature 

w  human  CBG  (Ferlund  and  Laurell  (1981)  J.  Steroid 
Biochem.  14:545),  together  with  a  second  se- 
quence  which  was  identified  as  starting  with  resi- 
due  342  (Thr)  in  the  mature  form  of  human  CBG 
(Hammond  et  al.  (1987)  Proc.  Natl.  Acad.  Sci.  USA 

15  84:5153). 
The  steroid  binding  properties  of  human  CBG 

were  also  tested  using  a  Cortisol  binding  capacity 
assay  (Hammond  and  Lahteenmaki  (1982)  Clin. 
Chem.  Acta  132:101)  before  and  after  a  standard 

20  incubation  with  elastase,  as  described  above.  In 
this  way  it  could  be  shown  that  >95%  of  the  steroid 
binding  activity  of  human  CBG  was  lost  after  treat- 
ment  with  elastase,  indicating  that  CBG  had  sub- 
stantially  lost  its  binding  affinity  for  the  anti-inflam- 

25  matory  agent  Cortisol  following  exposure  to 
elastase. 

Claims 

30  1.  A  pharmaceutical  composition  useful  in  treat- 
ing  inflammation  in  a  mammal,  the  composition 
comprising  CBG,  an  anti-inflammatory  agent 
which  binds  therewith,  and  a  pharmaceutically- 
acceptable  carrier,  wherein  the  amount  of  the 

35  anti-inflammatory  agent  represents  a  molar  ex- 
cess  relative  to  the  CBG. 

2.  A  pharmaceutical  composition  useful  in  treat- 
ing  inflammation  in  a  mammal,  the  composition 

40  comprising  CBG,  an  anti-inflammatory  agent 
which  binds  therewith,  and  a  pharmaceutically- 
acceptable  carrier,  in  a  form  adapted  for  topi- 
cal  administration. 

45  3.  A  pharmaceutical  composition  useful  in  treat- 
ing  inflammation  in  a  mammal,  the  composition 
comprising  human  CBG,  an  anti-inflammatory 
agent  which  binds  therewith,  and  a  pharmaceu- 
tically-acceptable  carrier. 

50 
4.  A  composition  according  to  claim  1,  wherein 

the  CBG  is  human  CBG. 

5.  A  composition  according  to  claim  2,  wherein 
55  the  CBG  is  human  CBG. 

6.  A  composition  according  to  any  of  claims  1  ,  3 
and  4,  which  is  an  injectable  solution. 

5 



9 EP  0  418  297  B1 10 

7.  A  composition  according  to  any  of  claims  1  ,  3 
and  4,  in  a  form  adapted  for  topical  administra- 
tion. 

8.  A  composition  according  to  claim  2  or  claim  7, 
in  the  form  of  a  cream  lotion  or  ointment. 

9.  A  composition  according  to  claim  8,  which 
comprises  a  triglyceride  base  and  a  surface- 
active  agent. 

10.  A  composition  according  to  any  of  claims  1,  3 
and  4,  which  is  an  aerosol. 

11.  A  composition  according  to  claim  10,  which 
comprises  a  liquid  vehicle  and  a  propellant. 

12.  A  composition  according  to  any  of  claims  2,  3 
and  5  to  11,  therein  the  anti-inflammatory 
agent  is  present  in  an  amount  sufficient  to  bind 
substantially  all  of  the  CBG. 

13.  A  composition  according  to  claim  12,  wherein 
the  amount  of  the  anti-inflammatory  agent  re- 
presents  a  molar  excess  relative  to  the  CBG. 

14.  A  composition  according  to  any  preceding 
claim,  which  comprises  substantially  equimolar 
amounts  of  the  anti-inflammatory  agent  and  the 
CBG. 

15.  A  composition  according  to  claim  1  or  claim 
13,  wherein  the  molar  ratio  of  the  anti-inflam- 
matory  agent  to  the  CBG  is  1  .1  :1  to  5:1  . 

16.  A  composition  according  to  any  preceding 
claim,  wherein  the  anti-inflammatory  agent  is  a 
glucocorticoid. 

17.  A  composition  according  to  claim  16,  wherein 
the  glucocorticoid  is  prednisolone  or  methyl- 
prednisolone. 

18.  A  composition  according  according  to  claim 
16,  wherein  the  anti-inflammatory  agent  is  Cor- 
tisol. 

19.  Use  of  CBG  and  an  anti-inflammatory  agent 
which  binds  therewith,  for  the  preparation  or  a 
pharmaceutical  composition  for  treating  inflam- 
mation  in  mammals. 

20.  Use  according  to  claim  19,  wherein  the  CBG  is 
human  CBG. 

21.  Use  according  to  claim  19  or  claims  20, 
wherein  the  anti-inflammatory  agent  is  as  de- 
fined  in  any  of  claims  16  to  18. 

22.  Use  according  to  any  of  claims  19  to  21, 
wherein  the  amount  of  the  anti-inflammatory 
agent  represents  a  molar  excess  relative  to  the 
CBG. 

5 
Patentanspruche 

1.  Pharmazeutische  Zusammensetzung,  die  zur 
Behandlung  von  Entzundungen  in  einem  Sau- 

io  getier  geeignet  ist,  umfassend  CBG,  ein  damit 
bindendes  Antiphlogistikum  und  einen  pharma- 
zeutisch  annehmbaren  Trager,  wobei  die  Men- 
ge  des  Antiphlogistikums  einen  molaren  Uber- 
schuB,  bezogen  auf  das  CBG,  darstellt. 

15 
2.  Pharmazeutische  Zusammensetzung,  die  zur 

Behandlung  von  Entzundungen  in  einem  Sau- 
getier  geeignet  ist,  umfastend  CBG,  ein  damit 
bindendes  Antiphlogistikum  und  einen  pharma- 

20  zeutisch  annehmbaren  Trager,  in  einer  fur  die 
topische  Anwendung  angepaBten  Form. 

3.  Pharmazeutische  Zusammensetzung,  die  zur 
Behandlung  von  Entzundungen  in  einem  Sau- 

25  getier  geeignet  ist,  umfassend  Human-CBG, 
ein  damit  bindendes  Antiphlogistikum  und  ei- 
nen  pharmazeutisch  annehmbaren  Trager. 

4.  Zusammensetzung  nach  Anspruch  1,  worin 
30  das  CBG  Human-CBG  ist. 

5.  Zusammensetzung  nach  Anspruch  2,  worin 
das  CBG  Human-CBG  ist. 

35  6.  Zusammensetzung  nach  irgendeinem  der  An- 
spruche  1,  3  und  4,  welche  eine  injizierbare 
Losung  ist. 

7.  Zusammensetzung  nach  irgendeinem  der  An- 
40  spruche  1,  3  und  4  in  einer  fur  die  topische 

Anwendung  angepaBten  Form. 

8.  Zusammensetzung  nach  Anspruch  2  oder  An- 
spruch  7,  in  Form  einer  Creme,  Lotion  oder 

45  Salbe. 

9.  Zusammensetzung  nach  Anspruch  8,  welche 
eine  Triglycerid-Grundlage  und  ein  oberfla- 
chenaktives  Mittel  umfaBt. 

50 
10.  Zusammensetzung  nach  irgendeinem  der  An- 

spruche  1  ,  3  und  4,  welche  ein  Aerosol  ist. 

11.  Zusammensetzung  nach  Anspruch  10,  welche 
55  ein  flussiges  Vehikel  und  ein  Treibmittel  urn- 

faBt. 

6 
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12.  Zusammensetzung  nach  irgendeinem  der  An- 
spruche  2,  3  und  5  bis  11,  worin  das  Antiphlo- 
gistikum  in  einer  ausreichenden  Menge  vor- 
handen  ist,  urn  im  wesentlichen  alles  CBG  zu 
binden. 

13.  Zusammensetzung  nach  Anspruch  12,  worin 
die  Menge  des  Antiphologistikums  einen  mola- 
ren  UberschuB,  bezogen  auf  das  CBG,  dar- 
stellt. 

14.  Zusammensetzung  nach  irgendeinem  vorange- 
henden  Anspruch,  welche  im  wesentlichen 
aquimolare  Mengen  an  Antiphlogistikum  und 
CBG  umfaBt. 

15.  Zusammensetzung  nach  Anspruch  1  oder  An- 
spruch  13,  worin  das  Molverhaltnis  von  Anti- 
phlogistikum  zu  CBG  1,1:1  bis  5:1  betragt. 

16.  Zusammensetzung  nach  irgendeinem  vorange- 
henden  Anspruch,  worin  das  Antiphlogistikum 
ein  Glucocorticoid  ist. 

17.  Zusammensetzung  nach  Anspruch  16,  worin 
das  Glucocorticoid  Prednisolon  oder  Methyl- 
predstisolon  ist. 

18.  Zusammengetzung  nach  Anspruch  16,  worin 
das  Antiphlogistikum  Cortisol  ist. 

19.  Verwendung  von  CBG  und  einem  damit  bin- 
denden  Antiphlogistikum  fur  die  Herstellung  ei- 
ner  pharmazeutischen  Zusammensetzung  zur 
Behandlung  von  Entzundungen  bei  Saugetie- 
ren, 

20.  Verwendung  nach  Anspruch  19,  worin  das 
CBG  Human-CBG  ist. 

21.  Verwendung  nach  Anspruch  19  oder  Anspruch 
20,  worin  das  Antiphlogistikum  wie  in  irgendei- 
nem  der  Anspruche  16  bis  18  definiert  ist. 

22.  Verwendung  nach  irgendeinem  der  Anspruche 
19  bis  21,  worin  die  Menge  an  Antiphlogisti- 
kum  einen  molaren  UberschuB,  bezogen  auf 
das  CBG,  darstellt. 

Revendicatlons 

1.  Composition  pharmaceutique  utile  pour  traiter 
I'inflammation  chez  un  mammifere,  la  composi- 
tion  comprenant  de  la  transcortine,  un  agent 
anti-inflammatoire  qui  se  fixe  a  cette  derniere 
et  un  vehicule  pharmaceutiquement  accepta- 
ble,  dans  laquelle  la  quantite  d'agent  anti-in- 
flammatoire  represente  un  exces  molaire  par 

rapport  a  la  transcortine. 

2.  Composition  pharmaceutique  utile  pour  traiter 
I'inflammation  chez  un  mammifere,  la  composi- 

5  tion  comprenant  de  la  transcortine,  un  agent 
anti-inflammatoire  qui  se  fixe  a  cette  derniere 
et  un  vehicule  pharmaceuitquement  accepta- 
ble,  sous  une  forme  congue  pour  I'administra- 
tion  topique. 

10 
3.  Composition  pharmaceutique  utile  pour  traiter 

I'inflammation  chez  un  mammifere,  la  composi- 
tion  comprenant  de  la  transcortine  humaine,  un 
agent  anti-inflammatoire  qui  se  fixe  a  cette 

is  derniere  et  un  vehicule  phamaceutiquement 
acceptable. 

4.  Composition  selon  la  revendication  1,  dans  la- 
quelle  la  transcortine  est  de  la  transcortine 

20  humaine. 

5.  Composition  selon  la  revendication  2,  dans  la- 
quelle  la  transcortine  est  de  la  transcortine 
humaine. 

25 
6.  Composition  selon  I'une  quelconque  des  re- 

vendications  1  ,  3  et  4,  laquelle  est  une  solution 
injectable. 

30  7.  Composition  selon  I'une  quelconque  des  re- 
vendications  1  ,  3  et  4,  sous  une  forme  congue 
pour  I'administration  topique. 

8.  Composition  selon  la  revendication  2  ou  la 
35  revendication  7,  sous  forme  de  creme  lotion  ou 

pommade. 

9.  Composition  selon  la  revendication  8,  laquelle 
comprend  une  base  triglyceridique  et  un  agent 

40  tensioactif. 

10.  Composition  selon  I'une  quelconque  des  re- 
vendications  1,  3  et  4,  laquelle  est  un  aerosol. 

45  11.  Composition  selon  la  revendication  10,  laquelle 
comprend  un  vehicule  liquide  et  un  pulseur. 

12.  Composition  selon  I'un  quelconque  des  reven- 
dications  2,  3  et  5  a  11,  dans  laquelle  I'agent 

50  anti-inflammatoire  est  present  en  une  quantite 
suffisante  pour  fixer  sensiblement  toute  la 
transcortine. 

13.  Composition  selon  la  revendication  12,  dans 
55  laquelle  la  quantite  d'agent  anti-inflammatoire 

represente  un  exces  molaire  par  rapport  a  la 
transcortine. 

7 
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14.  Composition  selon  I'une  quelconque  des  re- 
vendications  precedentes,  laquelle  comprend 
des  quantites  sensiblement  equimolaires 
d'agent  anti-inflammatoire  et  de  transcortine. 

5 
15.  Composition  selon  la  revendication  1  ou  la 

revendication  13,  dans  laquelle  le  rapport  mo- 
laire  de  I'agent  anti-inflammatoire  a  la  transcor- 
tine  est  compris  entre  1,1:1  et  5:1. 

10 
16.  Composition  selon  I'une  quelconque  des  re- 

vendications  precedentes,  dans  laquelle  I'agent 
anti-inflammatoire  est  un  glucocortico'fde. 

17.  Composition  selon  la  revendication  16,  dans  is 
laquelle  le  glucocortico'fde  est  de  la  predoisolo- 
ne  ou  de  la  methylprednisolone. 

18.  Composition  selon  la  revendication  16,  dans 
laquelle  I'agent  anti-inflammatoire  est  du  corti-  20 
sol. 

19.  Utilisation  de  transcortine  et  d'un  agent  anti- 
inflammatoire  qui  se  fixe  a  cette  derniere,  pour 
la  preparation  d'une  composition  pharmaceuti-  25 
que  destinee  a  traiter  I'inflammation  chez  le 
mammifere. 

20.  Utilisation  selon  la  revendication  19,  dans  la- 
quelle  la  transcortine  est  de  la  transcortine  30 
humaine. 

21.  Utilisation  selon  la  revendication  19  ou  la  re- 
vendication  20,  dans  laquelle  I'agent  anti-in- 
flammatoire  est  tel  que  defini  dans  I'une  quel-  35 
conque  des  revendications  16  a  18. 

22.  Utilisation  selon  I'une  quelconque  des  revendi- 
cations  19  a  21,  dans  laquelle  la  quantite 
d'agent  anti-inflammatoire  represente  un  exces  40 
molaire  par  rapport  a  la  transcortine. 

45 

50 
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