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In t roduc t ion  - The main pa thophys io logica l  changes under ly ing  asthma a r e  
narrowing of the  airway due t o  c o n s t r i c t i o n  of t he  bronchia l  muscles, 
edema of the  bronchia l  mucosa, l eucocy t i c  i n f i l t r a t i o n ,  and hype r sec re t ion  
of a tenacious sputum, lead ing  t o  mechanical obs t ruc t ion  of p a r t s  of t he  
bronchia l  t r e e . 1  
matory r eac t ion .  The union of s e n s i t i z i n g  an t igen  o r  hapten wi th  recep- 
t i v e  IgE immunoglobulins bound t o  h o s t  m a s t  c e l l s  and basophi l s  t r i g g e r s  
a s e r i e s  of i n t r a c e l l u l a r  events  t h a t  culminate  i n  the  r e l e a s e  of var ious  
pharmacological mediators .  These mediators  inc lude  his tamine,  slow 
r e a c t i n g  substance of anaphylaxis  (SRS-A), eos inoph i l  chemotact ic  f a c t o r  
of anaphylaxis  (ECF-A), se ro tonin ,  p l a t e l e t  a c t i v a t i n g  f a c t o r  (PAF), 
k in ins  and pros tag landins .  More r ecen t ly ,  a neu t roph i l  chemotact ic  
f a c t o r  of anaphylaxis  (NCF-A) w a s  descr ibed  during IgE-mediated asthma i n  
humans. 

The a l l e r g i c  r eac t ion  is  c l a s s i f i e d  as a Type I inflam- 

Severa l  papers have appeared t h a t  review the  au to regu la to ry  
mechanisms and pharmacological c o n t r o l  of mediator  re lease .3-5  
becoming c l e a r e r  t h a t  both p o s i t i v e  and negat ive  feedback mechanisms con- 
t r o l l e d  by these  chemical mediators  through in te rmediary  c y c l i c  nucleo- 
t i d e s  provide important  means f o r  the i n t r i n s i c  modulation of Type I 
inflammatory r eac t ions .  For example, t he  modulation process  may be d i v i -  
ded i n t o  two d i s t i n c t  phases,  i n h i b i t i o n  and enhancement.3 Autonomic 
i n h i b i t i o n  of mediator  r e l e a s e  i s  achieved p r i n c i p a l l y  by 8 -agon i s t s  and 
i s  s p e c i f i c a l l y  i n h i b i t e d  by 6-antagonis t s  such as propranolo l .  I n h i b i -  
t i o n  of mediator  r e l e a s e  i s  a l s o  accomplished by h is tamine  s t i m u l a t i o n  
of H2 recep to r s  (on m a s t  c e l l s  and basoph i l s )  and by E- se r i e s  p ros t a -  
glandins ,  through nega t ive  feedback mechanisms. These i n h i b i t o r y  sub- 
s t ances  a c t  by inc reas ing  c y c l i c  AMP l e v e l s  which, through mechanisms n o t  
completely understood, i n  t u r n  i n h i b i t  mediator  r e l e a s e .  Enhancement 
of mediator  r e l e a s e  is  achieved by a -agon i s t s  and pros tag landins  such as 
F2a which probably a c t  by an tagoniz ing  the  a c t i o n  of c y c l i c  AMP. 

I t  i s  

Cycl ic  AMP and c y c l i c  GMP have opposing a c t i o n s  i n  r e g u l a t i n g  IgE 
dependent mediator  r e l e a s e .  The pathophysiology of asthma may depend 
the re fo re  on the  sum of the  e f f e c t s  of t he  endogenous mediators  which 
a l t e r  t he  r a t i o  of c y c l i c  nuc leo t ides .3  

Histamine has  long been regarded a s  one of t he  prime media tors  of 
asthma i n  humans. However the  i n a b i l i t y  t o  c o n s i s t e n t l y  b lock  the  a c t i o n  
of h i s tamine  wi th  c l a s s i c a l  an t ih i s t amines  sugges ts  t h a t  SRS-A may be the  
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major bronchocons t r ic tor  in  human asthma. Recent ly  a r e p o r t  appeared 
t h a t  provides  c l e a r  evidence t h a t  both a r e  involved.6 Therefore  pharma- 
c o l o g i c a l  c o n t r o l  of human airways i n  vivo may r equ i r e  a drug wi th  poly-  
pharmacology, i . e .  one t h a t  i n h i b i t s  the  r e l e a s e  of many mediators  o r  a 
combination of s p e c i f i c  an tagon i s t s .  

I n h i b i t o r s  of Mediator Release - The pharmacologic a c t i o n s  of mediators  
of anaphylaxis  and immune and biochemical mechanisms i n  asthma have been 
r ev iewed .4~5  
a number of papers .  
t i o n  i n  the  dog sugges ts  t h a t  DSCG may reduce the  a c t i v i t y  of lung irri- 
t a n t  r ecep to r s .  7 
- 2 )  were repor ted  t o  be a c t i v e  by inha la t ion  o r  the  o r a l  r o u t e  i n  expe r i -  
mental  and c l i n i c a l  asthma.8 The admin i s t r a t ion  of 1, given e i t h e r  by 
inha la t ion  a s  an aqueous ae roso l  up t o  10 min. before  an t igen  chal lenge,  
o r  i n  s i n g l e  o r  m u l t i p l e  o r a l  doses of 50 t o  100 mg from 2 t o  12 hours  
before  chal lenge,  a f fo rded  p r o t e c t i o n  from anaphylac t ic  bronchoconstr ic-  
t i o n .  I n  a l imi ted  s tudy  of  t he  t r i c y c l i c  chromone 2 i n  experimental  
asthma good a c t i v i t y  w a s  obtained wi th  s i n g l e  o r  m u l t i p l e  o r a l  doses of 
4 t o  10 mg. 

Disodium cromoglycate (DSCG) cont inues t o  be the  s u b j e c t  of 
A s tudy  on h is tamine  induced r e f l e x  bronchoconstr ic-  

Two new chromone d e r i v a t i v e s  FPL52757 (1) and (FPL57787 

Benzosubst i tuted analogs 2-5 of DSCG have been ass igned  gene r i c  
Terbucromil 1 was a l s o  found t o  have dose r e l a t e d  u r i c o s u r i c  names.9 

p r o p e r t i e s  i n  man.1° 
(PR-D-92-EA) were t e s t e d  f o r  a n t i a l l e r g i c  a c t i v i t y  i n  the  rat P C A . l l  
had an ED50 of .11 m&g. A s e r i e s  of chromonone-2-carboxylic a c i d s  wi th  
anti-SRS-A a c t i v i t y  was reported.  1* 
FPL55712 (8 )  was more po ten t  than 8 ( I C ~ o = O . O O l  pg/ml) bu t  o f f e red  no &I 
viva advantage. Nei ther  6 n o r 8  was repor ted  t o  be a c t i v e  a g a i n s t  bovine 
SRS-A. The chromone 3 - t e t r a z o l e  9 and r e l a t e d  compounds were repor ted  
t o  be s l i g h t l y  more poten t  than DSCG.14 

A s e r i e s  of analogs of t he  t e t r a c y c l i c  chromone 6 
6 

The deshydroxy analog (I) of 

0 

1 R1, R3 = E t ,  R4 = OH, R2 = H 
2 R 1  = C3H7, R4 = OH, R2, R3 = (CH2)4 Proxicromil  
2 R1, R3 = C ( C H 3 ) 3 ,  R 2 ,  R4 = H Terbucromil 
- 4 R 1  = C3H7, R4 = H, R2, R3 = (cH2)4 Procromil 
5 R 1  = E t ,  R2 = H, R3 = CH=CH2, R4 = OH Evicromil 

- 6 

R 

HO 

2 R = H  

- 8 R = O H  9 
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A fused b i squ ino l ine  carboxyl ic  a c i d  d e r i v a t i v e  10 w a s  r e  o r t ed  t o  

t e r ed  i v  a t  t h e  time of an t igen  cha l lenge  o r  i p  30 min. before  an t igen  
cha l lenge .  
benzo r i n g  w a s  a c t i v e  i n  vivo (25  x DSCG) i n  t he  r a t  PCA.16 Pyrimido- 
quinol in-2-carboxyla tes  were descr ibed  as being 10-100 x more poten t  than 
DSCG wi th  the e s t e r  being o r a l l y  ac t ive . lTa  P i r o l a t e  t he  dimethoxy 
analog appears  t o  be the  compound of choice. lTb 

be 500 x more poten t  (ID50=.005 m&g) than DSCG i n  the  r a t  PCA P 5 adminis- 

The qu ino l ine  11 conta in ing  an oxamate group on the  fused 

0 n 

N COgH C02Et 

&COzH \ H O ! ! ! ! P  \ Me0 \ ’ 
HO2C 

11 0 
- 10 - d 12 - 

A c l i n i c a l  s tudy  of  lodoxamide tromethamine 
on as thmat ic  p a t i e n t s  has  shown i t  t o  be an e f f e c -  
t i v e  and poten t  a n t i a l l e r g y  compound. I n h a l a t i o n  
doses of 0.01, 0.1 and 1.0 mg increased the  amount 
of a l l e r g e n  necessary  t o  COCOZH use a 2 2& f a l l  i n  H O ~ C C O N H  

c1 forced  exp i r a to ry  volume. 58 
lJ Lodoxamide 

A v a r i e t y  of diones were found t o  be po ten t  
i n h i b i t o r s  of mediator  r e l ease .  Nivimedone 
(BRL10833) (3) w a s  s tud ied  in  seven as thmat ic  
p a t i e n t s  both by ae roso l  ( 4 0  mg) and by the  

0 

o r a l  rou te  (2-10 m g h g )  and w a s  wi thout  S igni -  14 Nivhedone  
f i c a n t  e f f e c t .  19 - 

Xanthones and r e l a t e d  t r i c y c l i c s  cont inue  t o  be of cons ide rab le  
i n t e r e s t .  C l i n i c a l  s t u d i e s  of t ixanox (R57337) (s), given as an ae roso l ,  
r e p o r t  i t  t o  be s i g n i f i c a n t l y  b e t t e r  than placebo i n  exercise- induced-  
bronchospasm20 while  s t u d i e s  wi th  doxant razole  16 (up  t o  400 mg o r a l l y )  
show i t  t o  be i n e f f e c t i v e  i n  exerc ise- induced  asthma.21 Conversion of 
o r a l l y  i n a c t i v e  xanthone a c i d s  t o  amides produced compounds wi th  some 
o r a l  a c t i v i t y  ( r a t  ~ ~ ~ 1 . 2 2  
Me-!&CO*H 0 0 0 0 0 2 

S 
02 0 

Tixanox - 16 Doxantrazole II 
The cycloheptathiophene HC2O-511 (a) was shown t o  be e f f e c t i v e  

A 
i n  the  c l i n i c  a g a i n s t  a l l e r g e n  bronchoprovocation f o r  up t o  6 hours  
wi th  a dose of 1 mg ~ 0 . ~ ~  

review of t he  pharmacology of k e t o t i f e n  18 has  appeared.24 
The drug w a s  r epor t ed ly  w e l l  t o l e r a t e d .  
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c 18 Ke t o  t i f  en ( Za t iden@) 

I 
Me 

A te t rahydrocarbazole  de r iva t ive ,  oxarbazole  (19) was  s tud ied  i n  24 
as thmat ic  p a t i e n t s .  
s i g n i f i c a n t  p r o t e c t i o n  a g a i n s t  a l le rgen- induced  a ~ t h m a . ~ 5  Compound 
AB-50 (a), a b i s  (2-ace ty lsa l icy lamido)  benzoic a c i d  and AB-23 (a), the  
desacetoxy analog were compared t o  DSCG i n  the  r a t  PCA and i n  v i t r o  h i s -  
tamine r e l e a s e  ( an t igen  + 48/80).26 
than  DSCG i n  v i t r o .  

Oral doses of 200 mg and 300 mg b. i .d .  a f forded  

3 was repor ted  t o  be more a c t i v e  

RO 
C O - C ~ H S  
I 

Me 0 C02H 
20 R = Ac 
2 1  R = H  
- 

19 Oxarbazole - 
The piperazinopropylbenzimidazole (oxatomide R35443) 2 demon- 

s t r a t e d  c l i n i c a l  e f f e c t i v e n e s s  i n  a l a rge  sample of p a t i e n t s  wi th  a l l e r -  
g i c  r h i n i t i ~ . ~ 7  
H i  an t agon i s t  as we l l  as being o r a l l y  ac t ive .28  
piperazinopropyladenine d e r i v a t i v e  capable of prevent ing ascar i s - induced  
bronchospasm i n  dogs .29 

Oxatomide prevents  mediator  r e l e a s e  and i s  a l s o  a po ten t  
3 i s  an  o r a l l y  a c t i v e  

c6H5 12 
I 
CHzCH2CHp- P N  u 

22 Oxatomide 23 1:l - 

-Adrenergic S t imulants  - The most conunon s i d e  e f f e c t  of long-term main- 
I?tenance therapy  with t h e  newer p2-s t imulants  i s  muscle t r e m 0 r . 3 ~ 9 3 ~  This  
e f f e c t  is mediated by f32 r ecep to r s  i n  s k e l e t a l  m ~ s c l e . 3 ~  The sea rch  f o r  
new agents  wi th  g r e a t e r  s e l e c t i v i t y  f o r  bronchia l  versus  s k e l e t a l  muscle 
should cont inue.  

Most new @-s t imulants  and those  undergoing c l i n i c a l  i n v e s t i g a t i o n  
cont inue t o  be s u b s t i t u t e d  fi-hydroxy-a-phenethylamines. The e f f e c t s  of 
these  s u b s t i t u t u i o n s  on 0-adrenerg ic  cyc lases  have been reviewed.33 
i n t e r a c t i o n  of the  r ecep to r  and the  aromatic  moiety of s e v e r a l  ad rene rg ic  

The 
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drugs w a s  s tud ied  by the  SCF-MO-LCAO m e t h 0 d . 3 ~  These au tho r s  conclude 
t h a t  the  " a f f i n i t y "  of the  drugs i s  due t o  the  ethanolamine s i d e  cha in  
and t h e  regions of e l e c t r o p h i l i c i t y  of t he  phenyl r i n g  and the  s u b s t i -  
t uen t s ,  while  t he  " i n t r i n s i c  a c t i v i t y "  can be explained by the  reg ions  
of  n u c l e o p h i l i c i t y  of t he  aromatic  r i n g  and the  s u b s t i t u e n t s .  

C l i n i c a l  s t u d i e s  i n  the  U.S. cont inue wi th  f e n o t e r o l  24, a po ten t  
bronchodi la tor  used f o r  years  i n  E ~ r o p e . 3 5 1 3 ~  It, as a r ap id  onse t  of 
a c t i o n  wi th  a du ra t ion  supe r io r  t o  i sop ro te reno l . j z  In  p a t i e n t s  wi th  
r e v e r s i b l e  airway obs t ruc t ion ,  c l enbu te ro l  (NAB365)  a w a s  found t o  be 
about 100 x more po ten t  t h a t  salbutamol  6 po.37 
lar and included moderate t o  moderately severe  tremors.  O r a l l y  3 reaches 
maximum plasma concent ra t ion  i n  2 hours  and has  a h a l f - l i f e  of 35 
hours .37 I n  another  s tudy  a was shown t o  be equ iac t ive  wi th  24 but  more 
po ten t  (24  pg vs. 5 mg given by inha la t ion ) .388  
e f f e c t  of salbutamol  was s i g n i f i c a n t l y  supe r io r  and of longer  du ra t ion  
than t h a t  of i sop ro te reno l  i n  another  c l i n i c a l  ~ t u d y . 3 ~ ~  
changes i n  h e a r t  ra te  o r  blood p res su re  were noted wi th  3. 

Side  e f f e c t s  w e r e  simi- 

The bronchodi la t ing  

No s i g n i f i c a n t  

Modif icat ion of t he  aromatic  hydroxymethyl group of salbutamol  26 
produced compounds 3 of s l i g h t l y  less a c t i v i t y 3 9  whi le  s u b s t i t u t i o n s  of 
the  B-hydroxy group wi th  h y d r ~ x y m e t h y l ~ ~  18 g r e a t l y  decreases  potency. 
The formamido d e r i v a t i v e  BD-40-A (3) w a s  43 x more po ten t  as a broncho- 
d i l a t o r  than 26 given o r a l l y  i n  guinea pigs.41 

CHOHCH2NH t - BU 
I 

CHOHCH2NHCH ( Me ) CHp -@ OH 
I 

HO @ O H  - 24 Fenotero l  

R 

CH-CH2NH t - BU 
I 
I 

@' Y O H  

OH R1 

26 

- 28 

R = OH, R1 = H, Salbutamol 
R1 = Me, R = OH 
R1 = H, R = CH2OH 

3 Clenbutero l  c1 

CHOHCH2NH-CH(Me)CH2 
I 

@' NHCHO 

OH 

29 

Animal da t a  sugges t  t h a t  QH25 (x) is  a more s e l e c t i v e  bronchodi la-  
t o r  than both i sop ro te reno l  and ~ a l b u t a m o l . ~ ~  A s tudy  of Sm 220 C 1  (2) 
demonstrates spec ie s  d i f f e rences  and sugges ts  t h e r e  would be no t racheo-  
bronchia l  vs.  ca rd iac  s e l e c t i v i t y  i n  mat1.~3 I b u t e r o l  3 (KWWO58), t he  
d i - i s o b u t y r i c  e s t e r  of t e r b u t a l i n e  caused s i g n i f i c a n t l y  l e s s  i nc rease  
i n  h e a r t  rate, tremor r a t i o ,  and pu l se  ampli tude i n  man when doses 
caus ing  equal  bronchodi la t ion  were infused .  44 
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CHOHCH2NH t- BU CHOHCH2NHCMe2CH2CHgC6H5 CHOHCHzNH t - Bu 

@NHCH2+ OH OMe & OH RO h O R  

3 R=COCHMe2 I b u t e r o l  
3 2  ;F1 R=H Te rbu ta l ine  

Replacement of t h e  phenyl r i n g  of s u l f o n t e r o l  wi th  py r idy l  y ie lded  
a compound 34 of equal  potency but ,  more B2-select ive.45 
d e r i v a t i v e s  (OPC-20 ), and 3j'& (OPC-2030) [ ( - )  e r y t h r o ]  show high  

through increas ing  CAMP concent ra t ion .47  

Carbos tyry l  

f32 - se l ec t iv i ty  i n  dogs 499 and da ta  sugges t  t h e i r  a c t i o n  is mediated 

CHOHCH2NH t - Bu 
I 

CHOHCH( Et )NHR 
I 

The bronchodi la t ing  e f f e c t  of B-agonis ts  such a s  i sopro terenol ,  s a l -  
butamol and ch lo rp rena l ine  was shown t o  be markedly enhanced when com- 
bined wi th  the  a-blocker ,  dihydroergotoxin.  48 
metoquinol(AQ-llo), & was compared wi th  a s e r i e s  of analogs49,50 and the  
isomer 2 w a s  found t o  be more 
De ta i l ed  pharmacological and the rapeu t i c  reviews have appeared f o r  
r i m i t e r o l  2g1 and hexoprenal ine 39.52 

The i soquinol ine ,  t r i -  

s e l e c t i v e  al though n o t  as potent .97 

HO b c H o H &  

3 Rimi tero l  

OMe OMe 
HO b C H O H C H 2 N H (  C H ~ ) G N H C H ~ C H O H  &OH 

& Trimetoquinol A = CH2, B = NH 
2 A = N H ,  B = CH2 

2 Hexoprenaline 

The pharmacology of W10,294A (9) has been ou t l ined .  The broncho- 
d i l a t o r  a c t i v i t y  was compared t o  t h a t  of aminophylline 

and of a c t i o n  shown t o  i s  be appa ren t ly  more poten t .  un re l a t ed  The mechanism t o  be ta  H3co&-cH2cH2-N 3 
stimula t ion  o r  phosphodiesterase i n h i b i -  
t i on .  9 reached peak plasma l e v e l s  i n  * 2HC 1 
1.7 h r .  wi th  a h a l f - l i f e  of 1-2 
hours .  53 54  

H3CO 

40 - 
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Phosphodiesterase I n h i b i t o r s  - A b a s i c a l l y  s u b s t i t u t e d  d e r i v a t i v e  of 
theophyl l ine  41. w a s  shown t o  i n h i b i t  edema formation o r  delayed con tac t  
a l l e r g y  (DNCB) i n  guinea pigs .55 I n t e r e s t i n g l y  t h i s  d e r i v a t i v e  is a 
poten t  compet i t ive  an tagon i s t  of  h i s tamine  ( ~ 1 ) . 5 5  A s e r i e s  of th ieno-  
quinol ine-1 , l -d ioxides  42, prepared as p o t e n t i a l  an t i in f lammatory  agen t s ,  
w a s  found t o  pos e s s  phosphodiesterase i n h i b i t i n g  a c t i v i t y  i n  the range 
of theophyl l ine .  5.8 

41 - I 
Me 42 - 

A s tudy  c h a r a c t e r i z i n g  the  phosphodiesterases  i n  human lung t i s s u e  
has  appeared. 57 

Pros tag landins  - The use of pros  tag landins  a s  bronchodi la tors  cont inues  
t o  be of cons iderable  i n t e r e s t .  H i s t o r i c a l l y ,  t h e i r  use  has  been l imi t ed  
due t o  pharyngeal i r r i t a t i o n  and cough when adminis te red  by inha la t ion .  
16 (S)-Methyl-2O-methoxy PGE2 (YPG-209) 3, given in t raduodenal ly ,  was a 
po ten t  i n h i b i t o r  (ED50  of 19 p ,ghg)  of increased  airway r e s i s t a n c e  in-  
duced by h is tamine  i n  anes the t i zed  guinea p igs .58  
230 x more poten t  than PGEg. The s u b s t i t u t i o n  of alkoxy groups i n  the  
16 p o s i t i o n  of PGE2 gene ra l ly  produces b ronchod i l a to r s  of l e s s  potency 
- 4459 while  s u b s t i t u t i o n  o f  16,16-tr imethylene d e r i v a t i v e s  of PGEl and 
PGE2 ( 5 ) 6 0  y i e l d s  compounds wi th  comparable potency but  produces a 
s h o r t - l i v e d  pulmonary hypertension.  

In t ravenous ly  i t  was 

9 R = M e ,  R 1  = H, R2 = OMe 

CO2H - 44 R = OMe, R l ,  R e  = H 
, 

HO ’ 

11-Deoxy- 15-hydroxy-2,13-diene pros  t ag land in  (46) showed broncho- 
d i l a t i n g  a c t i v i t y  comparable t o  PGA2 while  t he  isomeric 16-hydroxy-2,14- 
d iene  ana logs  were bronchocons t r ic t ing .61  P ros t acyc l in ,  9 an i n t e r e s t -  
ing  subs tance  tha tmay be a n a t u r a l l y  occurr ing  i n h i b i t o r  of p l a t e l e t  
aggrega t ion  w a s  a l s o  repor ted  t o  have s i g n i f i c a n t  bronchodi la t ing  
a c t  i v i  t y  .62 C02H 

4 

HO ’ I 

- 46 I 
37 OH 

S t e r o i d s  - C l i n i c a l  t e s t i n g  of beclomethasone d ipropionate  @ has been 
ex tens ive .  I ts  use  i s  intended f o r  the  p rophy lac t i c  t rea tment  of s t e r o i d -  
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dependent as thmat ics .  Therapy wi th  t o p i c a l  s t e r o i d s  y i e l d s  maximal loca l  
and minimal systemic e f f e c t s  with oropharyngeal fungal  i n f e c t i o n s  being 
an  important complicat ion.  Beclomethasone d ipropionate  48 w a s  t e s t e d  in  
an 18 month s tudy  of s teroid-dependent  as thmat ics  and demonstrated a s i g -  
n i f i c a n t  improvement wi th  no Candida i n f e c t i 0 n s . ~ 3  
t e s t e d  a s  a nasa l  spray  i n  a d u l t  hay fever  p a t i e n t s  and shown t o  be s a f e  
and e f f i c a c i o u s  i n  the  t rea tment  of seasonal  a l l e r g i c  r h i n i t i ~ . ~ ~  

F l u n i s o l i d e  @ was 

I 

; 
Ant i c h o l i n e r g i c s  - The quaternary  a n t i c h o l i n e r g i c  SchlOOO ( ipratropium 
bromide) (B) has been s tud ied  ex tens ive ly  i n  the  c l i n i c  and demonstra- 
t ed  t o  be an e f f e c t i v e  bronchodi la tor  i n  asthma. I n  a r ecen t  s tudy  2 

M e  + CHMe2 
\N/ 

was t e s t e d  i n  p a t i e n t s  wi th  chronic  b ronch i t i s .@ 
ranged from 10 pg t o  80 pg and these  doses were supe r io r  i n  dura t ion  of 
a c t i o n  t o  i sop ro te reno l  (75 pg and 150 pg) .  Bronchodilatory response t o  
2 l a s t e d  up t o  4 hours.  
p re s su re  were noted.  Dryness of t he  mouth and sc ra t ch ing  i n  the  t rachea  
were r epor t ed  absent .  50 was a l s o  asses e d  a longs ide  DSCG and shown t o  
be e f f e c t i v e  in  exercise- induced asthma.86 Salbutamol (200 pg) ,  adminis- 
tered as an ae roso l ,  w a s  found t o  produce a g r e a t e r  degree of broncho- 
d i l a t i o n  during the i n i t i a l  3 hours  fol lowing drug admin i s t r a t ion  tha  
t h e  qua ternary  a n t i c h o l i n e r g i c  SchlOOO (40  pg) i n  as thmat ic  p a t i e n t s .  
Comparable bronchodi la t ion  w a s  achieved a f t e r  4 hours and a combination 
of t he  two drugs produced a longer dura t ion  of bronchodi la t ion  than 
e i t h e r  drug a lone .  

Pept ides  - Previous ly  uncharac te r ized  eos inoph i l  chemotact ic  a c t i v i t y  of 
apparent  M.W. 1500 t o  2500 was found preformed i n  r a t  p e r i t o n e a l  mast 
c e l l s ,  w a s  a s soc ia t ed  wi th  mast c e l l  g ranules  and was  r e l eased  from sen-  
s i t i z e d  mast c e l l s . 6 8  
ph i1  chemotactic a c t i v i t y .  
h i s tamine  and the  ECF-A pept ides  (Val-Gly-Ser-Glu and Ala-Gly-Ser-Glu) 
n o t  only a t t r a c t  eos inoph i l s  s e l e c t i v e l y  i n  chemotaxis but  a l s o  inc rease  
t h e  number of complement receptors  on the  eos inophi l  membrane.69 
s i g n i f i c a n c e  of t h i s  f i nd ing  is  n o t  known a t  p resent .  

Doses of inhaled 2 

N o  s i g n i f i c a n t  a l t e r a t i o n s  of pu l se  o r  blood 

g7 

Fur the r  p u r i f i c a t i o n  revealed two peaks of eosino-  
I n  o t h e r  experiments, da t a  sugges t  t h a t  

The 
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