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Fig. 2. Epithelium (E) of uterine cervix from 
neonatal mice after 40 h in vitro. L, lumen; S, 
stroma. (The micrographs are black and white 
copies from multi-eolour Ektaehrome film). 
• 680. a) Fluorescence at the apical part of 
the columnar cells and in the lumen. Incuba- 
tion medium: SCM+dcAMP. Immune IgG, 
b) Control with only faint fluorescence. Incu- 
bation medium: SCM. Immune IgG. 

par t ic les ,  i n d i c a t i n g  t h e  p resence  of a n t i g e n - a n t i b o d y  
complexes,  were seen in  t h e  fuzz f i l a m e n t o u  s m a t e r i a l  
a t t a c h e d  to t he  microvil l i ,  a n d  a long t he  surface m e m -  
b r a n e  of t h e  ep i the l ia l  cells. Moreover ,  Ie r r i t in  granules  
were found  a long t he  cell m e m b r a n e  b o r d e r i n g  t h e  in ter -  
cel lular  spaces  (Figure  1a-c).  I n  c o n t r a s t  to  this ,  no  
fe r r i t in  par t ic les  were seen a long t h e  basa l  p a r t  of t h e  cell 
m e m b r a n e  or in  t he  basa l  l amina .  Nor  were fe r r i t in  
par t ic les  found  to adhe re  to  organelles,  vesicles, or m e m -  
b r a n e s  inside t he  cells. The  loca t ion  of fe r r i t in  in t he  o rgan  
cu l tu res  s u p p l e m e n t e d  w i t h  d c A M P  was s imi la r  to  t h a t  
o b t a i n e d  a f te r  es t rad io l  in jec t ions  to  n e o n a t a l  mice. 7 

Discussion. A l t h o u g h  c A M P  is i n v o l v e d  in t he  ac t ion  of 
severa l  ho rmones ,  sex s teroids  seemed for some t i m e  to  be  
a n  except ion .  R e c e n t  ev idence  suggests  t h e  i n v o l v e m e n t  
of c A M P  in sex s te ro id  ac t ion .  S tudies  on r a t  u t e rus  h a v e  
shown  t h a t  c A M P  i m i t a t e s  m a n y  of the  es t rad io l  induced  
effects 0, ~0. 

The  p r e s e n t  u l t r a s t r u c t u r a l  s t u d y  w i t h  a fer r i t in-  
c o n j u g a t e d  a n t i b o d y  d e m o n s t r a t e s  t h a t  t he  specific 
ce rv icovag ina l  an t i gen  (CVA) is localized to  t he  cell mem-  
brane ,  t h e  p a r t  facing t he  l u m e n  as well  as t h e  p a r t  fac ing 
t he  in te rce l lu la r  spaces, a n d  is also associa ted  w i t h  t he  f ine 
f i l amen tous  ma te r i a I  on  t he  epi the l ia l  surface.  The  im- 
m u n o f e r r i t i n  s tud ies  conf i rm resul t s  o b t a i n e d  w i t h  
immunof luo re scence  t e c h n i q u e  (Figures 2a a n d  b). W h e n  
d c A M P  was added  to  a s y n t h e t i c  cu l tu re  m e d i u m  lacking  
estradiol ,  a cons iderab le  increase  in t h e  a m o u n t s  of CVA 
was obse rved  in t h e  ce rv icovag ina l  an lage  f rom n e o n a t a l  

mice ~. E s t r a d i o l  in j ec ted  to n e o n a t a l  mice p roduced  a 
s imi la r  increase  of CVA in t h e  ce rv icovag ina l  ep i the l i um ~. 
T h e  es t rad io l  effect  in v ivo  is t h u s  s i m u l a t e d  b y  d c A M P  
in v i t ro .  N e i t h e r  t h e  in  v ivo  nor  t h e  in  v i t ro  e x p e r i m e n t s  
i n f l u e n c e d  t h e  u t e r ine  ep i the l i um to  p roduce  CVA. Our  
s tudies  s u p p o r t  t h e  i n t e r p r e t a t i o n  t h a t  c A M P  is i nvo lved  
in t h e  m e c h a n i s m  of es t rad io l  act ion.  F u r t h e r  s tud ies  
conce rn ing  t h e  i n v o l v e m e n t  of d c A M P  in th i s  s y s t e m  are 
in  progress  in  our  l abora to ry .  

Zusammenfassung. U n t e r s u c h u n g e n  m i t  I m m u n e l e k t r o -  
n e n m i k r o s k o p i e  h a b e n  erwiesen, dass  cycl ische A M P  in 
v i t ro  die W i r k u n g  y o n  0 s t r a d i o l  in  v ivo  s imul ier t .  
Das  zeigt  s ich in  e iner  VergrSsserung  der  Menge an t ige-  
n en  Mater ia ls ,  dessen B i l d u n g  fiir das  ce rv icovag ina le  
E p i t h e l  spezif isch ist. D e r m i t  F e r r i t i n  kon jug ie r t e  Ant i -  
g e n - A n t i k 6 r p e r - K o m p l e x  war  an  der  Oberfl{iche der  Zellen 
lokal is ier t .  
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Possible Role of Glucose-6-Phosphate in the Anti-Anaphylactic Mechanism Mediated by Cyclic AMP 

Cyclic A M P  enhances  t h e  syn thes i s  of glucose-6- 
p h o s p h a t e  v ia  g lucose - l -phospha te1 ,  2. There  is now  a 
grea t  deal  of ev idence  3-1~ t h a t  cyclic A M P  i n h i b i t s  
a n a p h y l a c t i c  p h e n o m e n a .  W e  r epor t  here  t h e  resul t s  of 
i nves t i ga t i on  of a n a p h y l a c t i c  m e c h a n i s m s  b y  glucose-6- 
p h o s p h a t e .  

2~aterials and methods. To t e s t  t h e  ac t ion  of glucose-6- 
p h o s p h a t e  on  a n a p h y l a x i s  in  vi t ro ,  we used Schul tz -Dale  
t e c h n i q u e  as descr ibed  in a p rev ious  p a p e r  1~, w h e r e b y  
D-glucose-6-phosphate  (Sigma) in t h e  f ina l  c o n c e n t r a t i o n  
of 4.65 ~zM would  inf luence  a n a p h y l a c t i c  r eac t ion  of 

pass ive ly  sens i t ized  s m o o t h  muscle  f rom gu inea -p i  
u terus .  Size of t h e  isotonic  a n a p h y l a c t i c  muscu l a r  con-  
t r a c t i o n  was  expressed  ill h i s t a m i n e  e q u i v a l e n t  d e t e r m i n -  
ed b y  i n t e r p o l a t i o n  to  a dose-response  cu rve  o b t a i n e d  
w i t h  h i s t a m i n e  d ihydroch lo r ide  on  t h e  same  muscle  piece. 

Us ing  n o r m a l  non-sens i t i zed  s m o o t h  muscle  pieces of 
gu inea-p ig  u t e r ine  horns ,  in f luence  of g lucose -6 -phospha te  
on  isotonic  h i s t a m i n e  c o n t r a c t i o n  was obse rved  in  t h e  
f ina l  c o n c e n t r a t i o n  of 4.65 tzM. T h e  resu l t s  were ex- 
pressed  b y  t h e  change  of 50% c o n t r a c t i v e  dose (CD~0) 
of h i s t a m i n e  d ihydroch lor ide .  F ina l ly ,  re lease of ana-  
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Control (C) Glucose-6-phosphate added Difference 
(r) 

t-test 
against control (P) 

Histamine equivalent ~ of Scbultz-Dale reaction 2.85 =~ 1.21b 

Histamine equivalent a of anaphylactie mediator 
released from sensitized guinea-pig lung~ 0.331 • 0.176 b 

CDh0 ~ of histamine contraction 6.7 • 3.1b 

2105 ~: 0.99 b 0.80 ~ 0.33 o < 0.001 

0.266 ~ 0.170 b 0.066 :J= 0.048 ~ ~ 0.02 

11.4 ~2 8.3 b 4.6 ~: 5.5 f < 0.1 

~[zg of histamine dihydrochloride in 20 ml organ bath. "Mean value of 7 experiments on 7 animals ~ standard deviation. ~ value of 7 
(C-T) obtained on 7 animals • standard deviation, a~xg of histamine dihydrochloride. ~ Per 80 mg of chopped tissue. *Mean value of 7 (T-C) 
obtained on 7 animals -t= standard deviation. 

phylac t ic  med ia to r  f rom sensi t ized guinea-pig  lung in 
v i t ro  in the  presence  of 0.19 m M  of g lucose-6-phosphate  
was s tudied.  Guinea-pigs were s tunned  and  exsanguina ted .  
The lungs were  r em oved  and  chopped  in to  rods approxi -  
ma t e ly  0.3 to  0.5 m m  a. The chopped  t issue was sensi t ized 
wi th  the  equal  a m o u n t  in weigh t  of a n t i - B S A  r abb i t  
an t i s e rum which  had  been p repared  as shown in the  
previous  pape r  .1. This  sens i t iza t ion  in v i t ro  was m a d e  for 
2 h a t  37~ The t issue was washed  wi th  Tyrode ' s  solution,  
and  al iquots  of 400 mg were m i x e d  wi th  2.5 ml  of Tyrode ' s  
solut ion wi th  e i ther  g lucose-6-phosphate  for t e s t  or iso- 
osmot ica l  a m o u n t  of sod ium chloride for control .  Af te r  
5 min  of equi l ibra t ion  in a 37~ wa te r -ba th ,  0.25 ml  of 1% 
BSA solut ion was added  to  each tube  and  the  tubes  were 
kep t  a t  37~ for 15 rain. The t issue was t h e n  r emoved  
wi th  f i l ter  paper ,  and  the  f i l t ra tes  were p lunged  into and  
kep t  in 100~ w a t e r - b a t h  for 3 rain. 

To contro l  possible in ter ference  of g lucose-6-phosphate  
w i th  b ioassay  of the  anaphy lac t i c  media tor ,  the  same 
procedure  was s imul taneous ly  pe r fo rmed  on o the r  a l iquots  
of the  sensi t ized t issue w i thou t  the  addi t ion  of BSA. One 
of the  sUperna tan ts  of these  b lank  tests ,  which  conta ined  
glucose-6-phosphate ,  was mixed  wi th  the  equal  a m o u n t  of 
control  specimen.  The o ther  supe rna tan t ,  w i tho u t  
glucose-6-phosphate ,  of the  b lank  tes t s  was mixed  wi th  
the  tes t  p r epa ra t ion  which  con ta ined  the  ini t ia l ly added  
glucose-6-phosphate .  Bioassay of the  anaphy lac t i c  
med ia to r  was pe r fo rmed  wi th  guinea-pig u ter ine  horns,  
and the  a m o u n t  of the  act ive  subs tance  was expressed  in 
t he  compara t ive  a m o u n t  of h i s t amine  d ihydrochlor ide  
which  was capable  of el ici t ing the  same size of isotonic 
muscular  cont rac t ion .  All cont ro l  and  t es t  expe r imen t s  
wi th  the  lung f rom one guinea-pig  were pe r fo rmed  in 
dupl icate ,  respect ive ly ,  and  the  mean  values were used as 
r epresen t ing  the  animal .  

Th roughou t  these  exper iments ,  unless o therwise  noted,  
Tyrode ' s  solut ion conta in ing  0.1% of glucose wars used for 
all the  solut ions and organ ba ths .  

Results and discussions. The resul ts  are summar ized  in 
the  Table. Glucose-6-phosphate  showed s ta t i s t i ca l ly  h ighly  
s ignif icant  inh ib i to ry  act ion on the  Schul tz-Dale  react ion,  
and release of anaphy lac t i c  med ia to r  f rom sensi t ized lung 
t issue was also inhibi ted .  A l t h o u g h  the  difference of the  
mean  of CD~0 of h i s t amine  con t rac t ion  of smoo th  muscle  
in t he  presence  of g lucose-6-phosphate  was no t  s ignif icant  
enough  under  our expe r imen ta l  condit ions,  all 7 tr ials  w i th  
h i s t amine  d ihydrochlor ide  had  been  un i fo rmly  inh ib i ted  
by  glucose-6-phosphate ,  ind ica t ing  a t e n d e n c y  of t he  
c o m p o u n d  to  inh ib i t  smoo th  muscle  reac t ion  to  h i s tamine .  

I nh ib i t o ry  act ion of cyclic AMP on s mo o t h  muscle  
mot i l i ty  is well es tabl ished.  Studies  a-10 have  shown t h a t  
cyclic A M P  suppresses  anaphy lac t i c  release of h i s t amine  
and  SRS-A.  Fur the rmore ,  as men t ioned  above, syn thes i s  
of g lucose-6-phosphate  is ac t iva ted  by  cyclic AMP. Thus,  
in conclusion, the  resemblance  of mode  of inh ib i t ion  of 
anaphy lax i s  in v i t ro  and  close re la t ionship  in me tabo l i sm 
m i g h t  indica te  t h a t  ma jor  effect  of cyclic AMP on ana-  
phy lax i s  is b ro u g h t  abou t  by  increase in in t racel lu lar  
g lucose-6-phosphate  level 12. 

Zusammen/assung. Nachweis  der  H e m m u n g  yon  D- 
Glucose-6-Phospha t  auf die Schul tz-Dalesche  Reakt ion ,  
die Fre i legung des anaphy lak t i s chen  Mediators  und  die 
H i s t a m i n k o n t r a k t i o n  des g la t t en  Mnskels. 
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