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es t ingly  t he re  is a n  assoc ia t ion  be t w een  h u m a n  sa l iva  
a n d  t he  i n h i b i t i o n  of acid secret ion.  Thus  in 1949 i t  was  
found  t h a t  t he  in jec t ion  of h u m a n  sa l iva  in to  a n i m a l s  
would  i n h i b i t  gas t r ic  acid secre t ion ~5 and  i t  was  found  
la te r  t h a t  t h e  sub l ingua l  g land  p rov ided  t he  g rea t e s t  
a m o u n t  of i n h i b i t o r y  m a t e r i a N  6. The  e x t r a c t  called 
s ia logas t rone  caused  t he  i n h i b i t i o n  of secre t ion  in py lo rus  
l iga ted  r a t s  b y  over  50% a t  doses of 30 mg/kg .  F u r t h e r  
pur i f i ca t ion  gave  m a t e r i a l  w i t h  an t i s ec re to ry  a c t i v i t y  a t  
50 t~g/kg in r a t s  b u t  the  p r o d u c t  b e h a v e d  as a c o m p o u n d  
w i t h  a molecu la r  we igh t  of a b o u t  150,000~L A t  t he  same  
t i m e  i n h i b i t o r y  m a t e r i a l  (MW 50,000) was also o b t a i n e d  
f rom mouse  s u b m a x i l l a r y  g lands  w i t h  an  a c t i v i t y  of 
25 ~g/kg b u t  these  workers  found  none  of t he  sexua l  
d i m o r p h i s m  assoc ia ted  w i t h  ep ide rma l  g r o w t h  fac to r  ~s. 
This  sex dif ference is qu i t e  s t r ik ing ;  t he  male  mouse  
con ta ins  ca. 1000 n g / m g  we t  t i ssue  a n d  t he  female  on ly  
ca. 70 n g / m U  9, b u t  t r e a t m e n t  of the  female  w i t h  tes tos-  
t e rone  causes  a d r a m a t i c  rise in t he  levels of E G F  ~4. 
Smal le r  a m o u n t s  were also obse rved  in r a t  s a l i va ry  
g lands  ~, b u t  i n h i b i t i o n  of acid secre t ion can  be  effected 
in rats ,  a lbe i t  a t  h ighe r  doses t h a n  are necessa ry  in t he  
dog. A r ecen t  p u b l i c a t i o n  descr ibed the  iden t i f i ca t ion  of 
i m m u n o r e a c t i v e  E G F  in t he  p l a s m a  of p r e g n a n t  h u m a n  
females  b u t  n o t  in  n o n - p r e g n a n t  females  or males  2~ and  
levels up  to  6 n g / m l  were r epo r t ed  du r ing  ear ly  p regnancy .  
However ,  if t h e  doses a d m i n i s t e r e d  to  dogs --- 0.5 ~g/kg  
i.v., were ca lcu la ted  as b lood  levels t h e n  t he  m a x i m u m  
br ief ly  a t t a i n a b l e  would  be  a b o u t  6 n g / m l  and  th i s  re- 
p resen t s  nea r  m a x i m a l  i n h i b i t i o n  of gas t r ic  acid secret ion.  
I f  s imi la r  doses app l ied  to  t h e  h u m a n  t h e n  a pe r s i s t en t  
b lood level  of 6 n g / m l  would  p r e s u m a b l y  be  assoc ia ted  
w i t h  g rea t ly  r educed  acid secre t ion unless,  of course,  
sens i t iv i ty  was r educed  d u r i n g  p regnancy .  This  m a y  re la te  
to  t he  k n o w n  low inc idence  of pep t i c  u lce ra t ion  d u r i n g  
p regnancy .  

A m o n g  t he  k n o w n  p roper t i e s  of E G F  in caus ing  cell 
p ro l i fe ra t ion  is t he  s t i m u l a t i o n  of o rn i t h ine  deca rboxy l -  
ase 2~. More r ecen t l y  i t  was  r epo r t ed  t h a t  h i s t id ine  decar-  
boxy lase  was also s t i m u l a t e d  b y  E G F  in skin  a n d  o t h e r  
t i ssues  a l t h o u g h  gas t r ic  m u c o s a  was no t  a m o n g s t  those  
studied~2. Neve r the l e s s  a n u m b e r  of Other i nh ib i t o r s  of 

gas t r ic  secre t ion  are also assoc ia ted  w i t h  increased  h i s t id ine  
deca rboxy la se  a c t i v i t y  in t h e  gas t r ic  m u c o s a  even  t h o u g h  
h i s t a m i n e  i tself  is a s t i m u l a n t  of acid secre t ion 23 ! Poss ib ly  
E G F  exer t s  a s imi la r  effect  upon  gas t r ic  mucosa.  

The  doses of E G F  requ i red  to  affect  gas t r ic  secre t ion  in 
dogs are in  the  same region as those  for t he  h o r m o n e  
gastrin24, and  are low c o m p a r e d  to those  requi red  for t he  
o t h e r  obse rvab le  effects, so t h a t  i t  is t e m p t i n g  to specu la te  
t h a t  i t  is a t r u l y  phys io log ica l  effect. I n d e e d  i t  m a y  well  
be  t h a t  c o m p a r a b l e  pep t ides  f rom d i f fe ren t  species are 
i nvo lved  in t he  con t ro l  of gas t r ic  acid secret ion.  

Rdsumd. Le fac teu r  de croissance 6p idermique  (EGF)  
a 6t6 isol6 A p a r t i r  des g landes  sous-maxi l la i res  des souris.  
On  a t r o u v 6  que ce f ac t eu r  es t  u n  i n h i b i t e u r  de la sCcrCtion 
gas t r ique .  Chez les chiens  des doses aussi  faibles que 0,1 ~g/  
kg fon t  ba isser  la sCcrCtion gas t r ique  provoquCe p a r  d ivers  
s t imu lan t s .  
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Modif icat ion by  Ca lc ium Dobes i la te  of H i s t a m i n e  Effects on Capil lary Ul trastructure  

As is well  known,  t he  ex is tence  of close con t ac t s  b e t w e e n  
cells is t he  m o s t  pecu l ia r  f ea tu re  of ep i the l ia l  s t ruc tu res .  
I n  t he  vascu la r  e n d o t h e l i u m ,  and  p a r t i c u l a r l y  a t  t he  
b lood cap i l l a ry  level,  in te rce l lu la r  bonds  t h r o u g h  in te r -  
d ig i t a t ion  c rea te  a se lect ive  ba r r i e r  be t w een  t he  vascu la r  
c o m p a r t m e n t  a n d  t h e  i n t e r s t i t i a l  f luid ~. The  s t ab i l i t y  of 
these  in te rce l lu la r  con t ac t s  depends  on t he  chemica l  
compos i t ion  of t he  cell m e m b r a n e ,  a n d  more  precise ly  of 
t he  cell coat ,  as ha s  been  shown  in severa l  e x p e r i m e n t a l  
s tudies  2. On t he  o t h e r  h a n d ,  endo the l i a l  cells, a n d  b o n d s  
be tween  t h e m ,  cons t i t ue  t he  m a j o r  s t r u c t u r a l  base  of 
cap i l l a ry  p e r m e a b i l i t y  and  cap i l la ry  resistence.  Severa l  
endogenous  chemicals ,  a n d  a m o n g  t h e m  p a r t i c u l a r l y  
h i s t amine ,  are capab le  of d i s t u r b i n g  cap i l la ry  func t ion ,  
l ead ing  to  an  increase  in cap i l l a ry  p e r m e a b i l i t y  and  a fall  
in  cap i l la ry  resis tence.  H i s t a m i n e  p roduced  and  s to red  in 
m a s t  cells is re leased in response  to  a local i n j u r y  3, follow- 
ing a n  a n t i g e n - a n t i b o d y  reac t ion ,  or even  t h r o u g h  t he  
effects of phys io logica l  or pha rmaco log ica l  substances~ 
I n  fact ,  a role for h i s t a m i n e  ha s  been  p o s t u l a t e d  in con- 
nec t ion  w i t h  t he  e s t rogen - induced  increase  in cap i l l a ry  
p e r m e a b i l i t y  a t  t he  e n d o m e t r i M  leveD. 

Since t he  classical  s tud ies  of MAINe a n d  PALADE s, i t  
is genera l ly  accep ted  t h a t  h i s t a m i n e  effects on cap i l la ry  
p e r m e a b i l i t y  m a i n l y  resu l t  f rom an  ac t ion  of h i s t a m i n e  
on  pos t cap i l l a ry  venules .  The  increase  in capi l la ry  pe rme-  
ab i l i ty  would be t he  resu l t  of s e p a r a t i o n  on endo the l i a l  
cells a t  t h e i r  boundar ies ,  due  to  t he  c o n t r a c t i o n  and  sh r ink-  
age of these  cells w i t h  f o r m a t i o n  of s toma tae .  I t  m u s t  be  
s tressed,  however ,  t h a t  t he  ev idence  in f avour  of a t r ue  
c o n t r a c t i o n  of t he  endo the l i a l  cell u n d e r  the  effects of 
h i s t a m i n e  is on ly  weak,  a n d  consis ts  m a i n l y  in t he  simili-  
t u d e  w i t h  t he  effects of h i s t a m i n e  on  s m o o t h  muscle.  
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D e p o l i m e r i z a t i o n  of  t h e  i n t e r c e l l u l a r  c e m e n t  7 h a s  b e e n  
a d v a n c e d  as  a p o s i b l e  e x p l a n a t i o n  for  h i s t a m i n e - i n d u c e d  
c a p i l l a r y  p e r m e a b i l i t y .  T r a d i t i o n a l  e l e c t r o n  m i c r o s c o p y  
t e c h n i q u e s  h a v e  fa i l ed  to  d e m o n s t r a t e  t h e  e x i s t e n c e  of  
s u c h  a ' c e m e n t ' ;  b u t  r e c e n t l y  spec i f i c  h i s t o c h e m i c a l  
m e t h o d s  h a v e  s h o w n  t h e  e x i s t e n c e  of  a g l y c o p r o t e i n  l a y e r  
in  t h e  e x t e r n a l  s u r f a c e  of  cells.  T h i s  cel l  c o a t  h a s  b e e n  
p r o v e d  to  e x i s t  in  t h e  e n d o t h e l i a l  cel ls  8, a n d  m a y ,  in  
f ac t ,  fu l f i l  t h e  f u n c t i o n s  of t h e  i n t e r c e l l u l a r  c e m e n t  of  
c l a s s i c a l  h i s t o l o g y  t e x t b o o k s .  T h u s ,  i t  h a s  b e e n  s h o w n  
t h a t  a l t e r i n g  t h e  cell  s u r f a c e  c h a r g e s  r e s u l t s  in  a m o d i f i -  
c a t i o n  of i n t e r c e l l u l a r  a d h e s i v e n e s s  as  wel l  a s  of  c e l l u l a r  
j u n c t i o n s  a n d  s h a p e  9,1~ T h i s  m i g h t ,  p e r h a p s ,  s u g g e s t  
a g a i n  t h e  h y p o t h e s i s  p o s t u l a t i n g  a d e p o l i m e r i z a t i o n  of 
t h e  i n t e r c e l l u l a r  c e m e n t ,  n o w  b e i n g  r e f o r m u l a t e d  as  a 
m o d i f i c a t i o n  of  t h e  e n d o t h e l i a l  cell  coa t .  

C a l c i u m  d o b e s i l a t e  ( C a l c i u m  2, 5 - d i h y d r o x y b e n z e n e s u l -  
f o n a t e )  is a d r u g  t h a t  h a s  b e e n  s h o w n  to  a n t a g o n i z e  in-  
c r e a s e s  in  c a p i l l a r y  p e r m e a b i l i t y  i n d u c e d  b y  a v a r i e t y  of  
s u b s t a n c e s ,  a n d  a m o n g  t h e m  h i s t a m i n e  11. T h i s  led  u s  to  
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Fig. 1. Blood vessels of the dermis of a control rat. a) Wall of an 
arteriole. (4-) cell contacts between endothelial cells. E, endothel; 
M, smooth muscle; P, perivaseular connective tissue. • 
b) Detail of the junction between cells of a capillary. Some pino- 
cytotie vesicles are visible. B, red blood eel/. • 32,000. 

Fig. 2. Longitudinal section of a venule in the dermis of a histamine- 
treated rat. Endothelial cells show several fingerdike processes. 
Arrows indicate that  contacts are strongly altered when compared 
with those of control animals. Nuclei of endothelial cells are strongly 
infolded. Pinoeytotic vesicles are present in the cytoplasm. • 21,000. 
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s t u d y  the  effects of th is  drug  at  the  capi l lary u l t ras t rue-  
tu ra l  level, and  to  inves t iga te  whe the r  i t  would modi fy  
h i s t amine - induced  changes  in capi l lary s t ructure .  The 
following is a p re l iminary  repor t  on the  effects of h i s t amine  
on tile blood capillaries of the  mouse  skin, wi th  or w i t h o u t  
c o n c o m i t a n t  t r e a t m e n t  wi th  calcium dobesilate.  

Methods. 60 adul t  male albino mice  were used. Their  
weight  ranged  be tween  30 and  35 g. Calcium dobesi la te  
or saline were given per  os dai ly  for 5 days.  On the  5th 
day,  2 h af ter  the  admin i s t r a t i on  of the  last  dose of calcium 
dobesi la te  or saline, an i.~. in ject ion of h i s t amine  or saline" 
was given, according to  the  following schedule : Group A : 
Saline p.o. -}- saline i.v. ; Group B: Calcium dobesi la te  
(50 mg/kg) p.o. + saline i.v. ; Group C: Calcium dobesi la te  
(500 mg/kg)  p.o. + saline i .v. ;  Group D:  Saline p.o. + 
h i s t amine  (0.09 rag) i .v.;  Group E:  Calcium dobesi la te  
(50 mg/kg) p.o. + h is tamine '  (0.09 rag) i .v . ;  Group F:  
Calcium dobesi la te  (500 mg/kg) p.o. + h i s t amine  (0.09 mg) 
i.v. 

H i s t amine  was given as 0.15 ml  per  mouse  of a solut ion 
conta in ing  60 rag/100 ml. Mice were killed by  a blow on 
the  head  5 mill a f ter  the  in ject ion of h i s tamine ,  and pieces 
of dorsal  skin were r emoved  and p repa red  for e lectron 
microscopy  by  f ixa t ion  in 3% g lu ta ra ldehyde  (pH 7.3), 
pos t - f ixa t ion  in o smium 1% osmium te t r aox ide  and 
e m b e d d i n g  in D u r c u p a n  ACM. U l t r a t h i n  sect ions were 
s ta ined  wi th  uranyl  ace ta te  and  lead ci t rate .  

Resul ts  and  discussion. Capil lary vessels in contro l  
animals  are made  up of endothel ia l  cells wi th  several  
degrees of p inocy to t ic  vesiculat ion.  Nuclei  are f lat  and  
discoid and the  cell m e m b r a n e  shows no folding. In te r -  
cellular junc t ions  appear  as zones of grea te r  dens i ty  a t  
the  cell membrane ,  separa ted  b y a  gap of abou t  100 ~ .  
Cytoplasmic  f i laments  abound  ill the  ne ighborhood  of 
intercel lular  junct ions ,  and  th is  is more  marked  in endo- 
thel ial  cells of arterioles t h a n  in those of capillaries and  
venules.  The cell surface on the  vessel lumen,  as well as 
t h a t  in con tac t  wi th  the  b a s e m e n t  m e m b r a n e  is smooth ,  
or shows at  mos t  a few finger-l ike processes (Figure 1). 

T r e a t m e n t  wi th  h i s t amine  induces mark ed  changes  in 
the morpho logy  of endothel ia l  cells. Fold ing  and p ro t rus ion  
towards  the  capi l lary lumen is seen in all cells and some 
lose the i r  con tac t s  and  separa te  f rom the  b a s e m e n t  

Fig. 3. Cross section of a capillary in the dermis of an histamine- 
treated rat. Some polymorphous protrusions are present on the sur- 
face of the endothelial cell The nucleus shows an irregular shape as 
a result of deep infolding. • 8,000. There is a large gap in the capil- 
lary wall (-+). • 32,000. 

Fig. 4. Blood capillary in the dermis of a rat treated with calcium 
dobesilate (Group F) before the injection of histamine. The morpho- 
logy of the endothelial wall is quite similar 'to that of control ani- 
mals. a) Transversal section of a capillary. • 18,000; b) detail of the 
cell contacts x 32,000, 
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m e m b r a n e  (Figures 2 and  3). On the  o ther  hand ,  nuclei  
fold in and  show a den t ed  appearance  (Figure 2). The 
changes  observed are in accordance  wi th  those  r epor ted  by  
MAJNO et al. 6 and  s imilar  to  those  induced  in several  
kinds of cells by  t r e a t m e n t  w i th  proteol i t ic  enzymes  12, ~3 
or a lkyla t ing  agents  2. Since these  subs tances  ac t  by  
modi fy ing  the  chemical  composi t ion  of the  cell membrane ,  
it  m igh t  be suggested t h a t  h i s t amine- induced  changes  
could be the  resul t  of changes  in the  cell coat.  H i s t amine  
could bind,  perhaps ,  to  the  cell coat  and  react  w i th  nega- 
t ively  charged Ioci, as happens  in p lasma pro te ins  x4. This 
would result  in a d iminu t ion  of b inding  forces w i th  a 
subsequen t  d i s rup t ion  of intercel lular  junct ions .  In  order  
to tes t  th is  hypothes is ,  s tudies  a imed at  eliciting h i s t amine  
effects  on the  cell surface are now in progress  a t  our 
laboratory .  Capil lary s t ruc tures  of animals  t r ea t ed  wi th  
calcium dobesi la te  alone do no t  differ s ignif icant ly  f rom 
those of cont ro l  animals  (Figure 4). On the  o the r  hand,  
cap i l l a ry  responses  to h i s t amine  in dobes i la te - t rea ted  ra ts  
marked ly  differ f rom those  of un t r ea t ed  animals.  In  fact,  
endothel ia l  cells appear  normal  in all senses and no changes  
are seen in the  morpho logy  of capi l lary venules.  Thus,  it  
seems t h a t  calcium dobesi la te  is able to p ro tec t  the  ex- 
pe r imen ta l  an imal  f rom h i s t amine  in jury  a t  the  capi l lary 
level. The mechan i sm of th is  p ro tec t ion  is no t  clear. 
Calcium dobesi la te  is comple te ly  devoid of any  an t ih is ta -  
mine ac t iv i ty  in the  isolated guinea-pig ileum, as well as 
in o ther  biological p repa ra t ions  xa, bu t  it  has  been shown 
to coun te rac t  increases in capi l lary permeabi l i ty  induced  
by  a va r i e ty  of causes n.  We believe t h a t  any  possible 
in t e rp re t a t ion  should take  into account  the  poss ibi l i ty  
t h a t  h i s t amine  reac t ion  wi th  the  cell coat  could be the  
initial  cause of changes  in cell morphology.  In  o ther  words,  
it  would be reasonable  to  explore whe the r  the  endothel ia l  
cell contract ion,  as suggested by  MAJNO et al.6, could be 

the  resul t  of changes  in cellular adhesiveness .  Capil lary 
p ro tec t ion  by  calc ium dobesi la te  m i g h t  well be the  resul t  
of a direct  effect  on the  cell coat  wi th  secondary  changes  on 
cellular adhesiveness  is, ~. 

Summary. The u l t r a s t ruc tu re  of blood capil laries and  
venules  are s tud ied  in r a t  skin. Af ter  i.v. in ject ion of 
h i s t amine  the  luminal  surface of the  endothel ia l  cells 
show pro t rus ions  of var iable  size. Numerous  gaps have  be 
found in the  capi l lary wall, specially in the  venules.  These 
a l te ra t ions  are no t  observed  in the animals  t h a t  were 
t r e a t ed  wi th  calcium dobesi la te  before the  admin i s t r a t i on  
of h i s tamine .  In  these  cases the  capi l lary s t ruc tu re  are 
indis t inguishable  of t he  controls .  The possible effects of 
the  h i s t amine  and  calc ium dobesi la te  on the  cell coat  and  
cell junc t ions  of the  endothel ia l  capi l lary cells are discuss- 
ed. 
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Cytotoxic i ty  and Carcinogenic i ty  of Pteros ins  and Pteros ides ,  l - I n d a n o n e  Derivat ives  f r o m  
Bracken  (Pteridium aquilinum) 

Since bracken  fern (Pleridium aquilinum) was not iced  
to produce  tumors  in expe r imen ta l  animals  1, ex tens ive  
surveys  have  been carr ied out  to a t t a in  the  isolat ion of 
the  carcinogenic principle(s)2, a. We have  also conduc ted  
the  f rac t iona t ion  of the  ex t rac t s  of dr ied young  leaves 
and rh izomes  of b racken  along wi th  cy to tox ic i ty  and 
carc inogenic i ty  tests.  We have  so far isolated and ident i f ied  
more t h a n  30 compounds ,  in which sesqui terpenes  hav ing  
1-indanone nucleus, n a m e d  pterosins,  and the  glucosides, 
pterosides,  have  been shown to  be character is t ic  const i t -  
uents  of the  p l an t  4. 

Al though  there  is no s imple  eff icient  m e t h o d  for 
de tec t ing  carc inogenic i ty  using small  a m o u n t  of samples  
such as separa ted  f rac t ions  by  chromatograph ies ,  we 
have  t en t a t ive ly  employed  cy to tox ic i ty  tes t s  using H e L a  
cells for the  first  screening 5. Near ly  500 f ract ions  separa t -  
ed f rom the  m e thano l  ex t r ac t  of young leaves of b racken  
were checked by  this  me thod .  Al though  several  f rac t ions  
wi th  high cy to tox ie i ty  have  no t  been isolated as pure  
forms, the  tox ic i ty  of p te ros ins  and pterosides ,  isolated 
as the  character is t ic  cons t i tuents ,  will be collectively 
p resen ted  here. 

H e L a  cells were grown in Eagle ' s  m i n i m u m  essent ial  
med ium supp lemen ted  wi th  10% calf serum. For  t es t ing  
toxic concen t ra t ion  and  morphological  changes,  modif ied  
pane l  m e thod  was employed  5. Each  cup of panels  con- 
t a ined  round  cover-glasses,  and  the  cells grown on them,  
were t r ea ted  wi th  t e s t  compounds  for 3 days.  These 

cover-glasses were t hen  f ixed wi th  Carnoy ' s  f ixat ive  and 
s ta ined wi th  h e m a t o x y l i n  and eosin. Cell injuries were 
recorded as 0 t h ro u g h  4, where  0 mean  no apprec iable  
effect,  4 le thal  effect  and 1, 2, 3, gradual  injuries be tween  
0 and 4. 

In  Table I, chemical  s t ruc tures  of the  compounds  and  
the  degree of cell injuries are presented .  The morpho logy  
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