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Effect of methylXanthines on cAMP level and on allergic histamine 
release 

Drug cAMP level Histamine release 
concentration (% of coiltrol) (% of control) 
mM 

Isobutyl- 0.0004 100 2~ 5 100 ! 10 
methyl- 0.004 100 ~2 4 97 ~= 6 
xanthine 0.008 115 ~ 10 103 • 8 

0.016 125 i 6 100 -E 5 
0.03 235 ~= 15 95 4 : 8  
0.06 265 :L 32 114 • 12 
0.13 312 ~ 30 140 • 6 
0.25 353 :tz 37 162 d: 10 

Theophylline 2.5 105 ~= 10 97 ~= 10 
10 2 0 8 i 1 0  4 4 •  8 
20 310 d: 15 5 =L 2 

In all experiments, the mast cell suspension was incubated at 37 ~ 
for 60 rain with or without drugs before estimation of cAMP and 
histamine release, cAMP level and histamine release were compared 
with corresponding controls. In  the controls the level of cAMP 
varied from 0.20 to 0.37 pmoles per 106 cells (0.30 ~ 0.04) and 
histamine release varied from 29 to 46% (39 -[: 3) of the total 
histamine content in the cells. Note: Isobutylmethylxanthine and 
theophylline did not liberate histamine in the absence of anaphylactic 
challenge. Mean of 4-8 experiments ~ SEM. 

Thus, only a qua l i t a t ive  bu t  no t  quan t i t a t i ve  evalua t ion  
of the  re la t ion be tween  drug- induced  changes  in cAMP 
level and the  release of allergic media to rs  has  been con- 
sidered.  We have  examined  the  effect  of a new me thy l -  
xan th ine ,  i s o b u t y l m e t h y l x a n t h i n e  (3- i sobuty l - l -methyl -  
xanth ine) ,  on cAMP level and  h i s tamine  release f rom 
isolated m a s t  ceils, and the  resul ts  of these  exper imen t s  
t h r o w  d o u b t  on the  hypothes i s .  

Material and methods. R a t s  were  sens i t ized to  horse  
se rum and m a s t  cells f rom the  per i toneal ,  and pleural  
cavi t ies  were isolated by  the  Ficoll  dens i ty  g rad ien t  
m e t h o d  7. The m a s t  cell suspension consis ted  of 1-3 mil- 
lion cel ls /ml sal t  solut ion buffered to pI-I 7.0 wi th  10% 
Sorensen p h o s p h a t e  buffer  and conta in ing  0.131 M NaC1, 
2.4 mM KC1, 1.0 mM CaC12, 4.7 mM Na~HPO,,  2.0 mM 
KH~PO, ,  5 mM glucose, and  1 mg/ml  gelat ine.  The cells 
were equi l ibra ted  a t  37 ~ for 60 rain in the  presence  or 
absence  of i s o b u t y l m e t h y l x a n t h i n e  or theophyl l ine .  
Therea f t e r  cAMP and  h i s t amine  release were es t imated .  
An a l iquot  of the  suspens ion  was hea ted  to  94 ~ and  used 
for cAMP de t e rmina t i on  s , and  ano the r  p a r t  was simul- 
t aneous ly  chal lenged wi th  specific an t igen  and  the  
release of h i s t amine  was e s t ima ted  ~. 
Results and discussion. Both  i s o b u t y l m e t h y l x a n t h i n e  and 
theophy l l ine  increased the  level of cAMP in the  mas t  
cells. Al though  a similar  increase in cAMP level was 
ob ta ined ,  theophyl l ine  reduced  the  allergic h i s t amine  
release according to the  hypothes is ,  whereas  i sobutyl -  
m e t h y l x a n t h i n e  caused  a p ronounced  p o t e n t i a t i o n  of the  
h i s t amine  release (table). 
Our expe r imen t s  were based on di rect  anaphy lac t i c  
h i s t amine  release in the  pure  t a rge t  cell, which  is in con- 
t r a s t  to o ther  s tudies  wi th  reversed anaphy lac t i c  h is ta-  
mine release 3 or wi th  mixed  cell populat ions*,  4-6 
The above -men t ioned  hypo thes i s  of a modu la t ing  effect  
of cAMP on h i s t amine  release was  found to  be inadequa te  
and a more  complex  mechan i sm has to be considered.  
Thus,  if cAMP is of s ignif icance for t he  secre t ion of 
h i s tamine ,  its control l ing funct ion  migh t  be due  to 
changes  in the  cAMP level of a subcellular  f rac t ion of 
the  m a s t  cell, i.e. in a specific cAMP pool. 

7 S. Norn and P. Stahl Skov, Clin. exp. Immun. •8, 431 (1974). 
8 A. Geisler, R. Klysner, P. Thams and S. Christensen, Acta 

pharmac, tox. dO, 356 (1977). 
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Summary. Dehydroep iandros t e rone  inhibi ts  t h y m i d i n e  incorpora t ion  into h u m a n  f ibroblas ts  and m a y  thus  in terfere  
wi th  cellular growth.  

The g rowth  inh ib i to ry  proper t ies  of glucocort icoids on 
f ibroblas ts  f rom di f ferent  sources have  been well docu- 
m e n t e d  3-6. Li t t le  is known  abou t  the  act ion of C 19 steroids 
on f ibroblas t  g rowth  in t issue culture.  We, therefore,  
s tud ied  the  effects of D H E A ,  a C 16 s teroid wi th  andro-  
genic proper t ies ,  which  occurs in amniot ic  fluid~, on the  
g rowth  of fetal  f ibroblasts .  
Materials and methods. Full  th ickness  skin biopsies of the  
upper  e x t r e m i t y  of 4 (2 males,  2 females), 10-16-week-old 
h u m a n  fetuses,  del ivered af ter  p ros t ag land in  induced  
abor t ion,  were obta ined .  F ib rob las t s  were cul tured  as 
prev ious ly  descr ibed s. The 4 cell lines had  undergone  a 
mean  of 4 subcul tures  pr ior  to s tudy.  To a s t anda rd ized  
cell concen t ra t ion  of 1 x 1 0  s cells per  flask, D H E A  in 
10 ~xl of e thanol  was added  12 h af ter  the  last  t ryps in -  
ization. The final D H E A  concen t ra t ion  ranged f rom 36 

to  290 ~g/5 ml. The ra te  of D N A  synthes is  was de t e rmined  
uti l izing 48 h pulses of (3H) t h y m i d i n e ;  2 [zCi (3H) 
t h y m i d i n e  (SA 6.0 Ci/mM) per  f lask was  added  to  t he  
medium.  In  previous exper imen t s  we de t e rmined  t h a t  this  
concen t ra t ion  of e thanol  in the  med ium did no t  affect  the  
growth  or morpho logy  of cul tured  fibroblastsS. 
The incuba t ion  was t e r m i n a t e d  af ter  24  h by  cooling to 
4~ The med ium was then  removed  for ex t r ac t ion  of 
s teroid metabol i tes .  The remain ing  cells were ha rves t ed  
by  t r e a t m e n t  w i th  0.25% t ryps in  and  disodium verse-  
na te  8,~ Cell v iab i l i ty  of f ibroblas ts  incuba ted  wi th  
D H E A  and  of cont ro ls  was t e s t ed  by  adding  a f reshly  
p repa red  solut ion of t r ypan -b lue  to ha rves t ed  cells in 
suspension.  100-300 cells were coun ted  in a hemocy to -  
meter .  Cells t h a t  s ta ined  wi th  dye  were scored as dead  
cells. 
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T h e  cel ls  we re  c e n t r i f u g e d  a t  800 r p m  for  20 m i n .  T h e  
cell  p e l l e t  w a s  w a s h e d  once  w i t h  1 0 %  t r i c h l o r o a c e t i c  
ac id ,  t w i c e  w i t h  5 %  t r i c h l o r o a c e t i c  ac id  a n d  o n c e  w i t h  
e t h a n o l .  T h e  d r i e d  p e l l e t  w a s  t h e n  d i s s o l v e d  in  S o l u e n e |  
( P a c k a r d )  a n d  c o u n t e d  in  a t o l u e n e  p h o s p h a t e  s o l u t i o n .  
Results.  F i g u r e  1 s h o w s  a t i m e  s t u d y  of  t h e  i n h i b i t i o n  of  
( 3H)  t h y m i d i n e  u p t a k e  b y  D H E A .  M a x i m u m  i n h i b i t i o n  
o c c u r s  a t  24 h a n d  t h e r e a f t e r  t h e  d e g r e e  ot  i n h i b i t i o n  
r e m a i n e d  c o n s t a n t .  E f f e c t s  o f  D H E A  o n  cell  v i a b i l i t y  
a r e  s h o w n  in  t h e  t a b l e .  N o  i n c r e a s e  in  cel l  d e a t h  o c c u r r e d  
w h e n  I i b r o b l a s t s  we re  i n c u b a t e d  w i t h  D H E A  2 • 10 -4 M 
for  u p  to  48 h.  
I n h i b i t o r y  a c t i o n  o n  cell  g r o w t h  a t  24 h of  i n c r e a s i n g  
D H E A  c o n c e n t r a t i o n s  is s h o w n  in  f i g u r e  2. A t  a m i n i m a l  
c o n c e n t r a t i o n  of  2.5 10 -5 M D H E A  in  t h e  m e d i u m ,  t h e  
(3H)  t h y m i d i n e  u p t a k e  w a s  i n h i b i t e d  b y  1 8 %  (S D 4- 8). 
N o  s e x  d i f f e r e n c e  is a p p a r e n t  in  t h e s e  p r e l i m i n a r y  s t u d i e s .  

Percent dead cells (4-SD) at various periods, DHEA 2 • 10-4 M 
added. 

Time (h) Number of flasks Percent 

Discussion.  T h e  d a t a  d e m o n s t r a t e  t h a t  ce l lu l a r  p r o l i f e r a -  
t i o n  ot  n o r m a l  s k i n  f i b r o b l a s t s  c a n  be  i n h i b i t e d  b y  D H E A  
a t  c o n c e n t r a t i o n s  r a n g i n g  f r o m  50 to  100 t i m e s  t h a t  of  
n o r m a l  a d u l t  p l a s m a .  T h e  i n h i b i t o r y  a c t i o n  o f  D H E A  
o n  m i t o s i s  of  c u l t u r e d  l y m p h o c y t e s  h a s  b e e n  d e m o n -  
s t r a t e d  p r e v i o u s l y  10. 
D H E A  i n t e r f e r e s  a l so  w i t h  t h e  g r o w t h  of  e x p e r i m e n t a l  
t u m o r s  s u c h  as  t h e  E h r l i c h  A s c i t e s  t u m o r ,  p o s s i b l y  b y  
i n h i b i t i o n  o~ G 6 P D  a c t i v i t y  11. D H E A  h a s  b e e n  s h o w n : t o  
i n h i b i t  G 6 P D  a c t i v i t y  in  c o n c e n t r a t i o n s  of  10-~ M, in  
h u m a n  t e s t e s ,  o v a r y ,  p l a c e n t a ,  a n d  l i ve r  1~,1a. I t  is  n o t  
k n o w n  w h e t h e r  g r o w t h  i n h i b i t i n g  p r o p e r t i e s  in  f i b r o b l a s t  
c u l t u r e s  a r e  m e d i a t e d  b y  t h e  s a m e  m e c h a n i s m .  G l u c o -  
c o r t i c o i d s  in  c o n c e n t r a t i o n s  h i g h e r  t h a n  10 - I  M d e p r e s s  
t h e  i n c o r p o r a t i o n  of  3 H  t h y m i d i n e  i n t o  f ib rob las t s~ ,14  
T h e s e  i n v e s t i g a t o r s  c o n c l u d e d  a l so  t h a t  co r t i so l  does  n o t  
i n t e r f e r e  w i t h  t h e  D N A  b i o s y n t h e t i c  p a t h w a y ,  b u t  t h a t  
i t  s i m p l y  r e d u c e s  t h e  n u m b e r  o f  cel ls  c a p a b l e  of  i nco r -  
p o r a t i n g  t h y m i d i n e .  T h e  d a t a  p r e s e n t e d  h e r e  do  n o t  
a l low a c c u r a t e  d i f f e r e n t i a t i o n  d u r i n g  w h i c h  p h a s e  of  t h e  
cel l  c y c l e  D H E A  d i s p l a y s  i t s  i n h i b i t i n g  a c t i o n  o n  ~ibro-  
b l a s t s  g r o w t h .  F u r t h e r  s t u d i e s  c a n  be  d e s i g n e d  to  d e t e r -  
m i n e  w h e t h e r  t h e  h o r m o n e  i n t e r f e r e s  w i t h  Cell g r o w t h  
in  t h e  S, G 1 o r  G 2 p h a s e .  

0 4 26,3 4- 2.7 
18 4 23.7 4- 3.4* 
24 4 28;3 ~ 1.5" 
48 4 24.5 4- 1.0" 

*p>O.1 when compared to 0 time value. 
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Fig. 1. Percent inhibition of (3H) thymidine uptake compared with 
controls at DHEA, 2 • 10 .4 M, at 4, 8, 16, 24 and 48 h. 
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Fig. 2. Percent inhibition of (3H) thymidine uptake Compared with 
control at 24 h with increasing DHEA concentration. 
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