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Behavior of Capillary Endothel ium 
During Dextran Induced Oedema 

Sys temic  a d m i n i s t r a t i o n  of a n a p h y l a c t o i d  subs tances  
like d e x t r a n  or  eggwhi te  induces  oedema  in t he  r a t  t. 
A l t e r a t i ons  in  t he  cap i l l a ry  bed  du r ing  oedema  fo rma t ion  
were i n v e s t i g a t e d  in ou r  l abora tor ies  and  observa t ions  a re  
r epo r t ed  in  th i s  c o m m u n i c a t i o n .  

Materials and Methods.--Eight-week-old Sprague-Daw-  
ley a lb ino  r a t s  were k e p t  on  s t a n d a r d  diet .  The  di lu te  
Ind ia  ink  c o n t a i n e d  3% c a r b o n  and  3% gelatine.  E a c h  r a t  
received 0-5 ml /100  g i n t r avenous ly .  The  acid dye colloid 
was a 0 .4% T r y p a n  b lue  solut ion,  of which  an imals  re- 
ceived 0.5 ml /100  g b o d y  we igh t  in t r avenous ly .  I nd i a  ink  
in b lood  was  d e t e r m i n e d  as b y  HELLER et al. 2. A m o u n t  of 
c a r b o n  in  b lood  is expressed  as /~g/ml .  

Molecula r  w e i g h t  of d e x t r a n  was 82,600. F resh  eggs 
were used  for o b t a i n i n g  eggwhite ,  wh ich  was aria partes 
di lu ted  a n d  homogen ized .  C o m p o u n d s  p rovok ing  colloid 
s torage were  i n j ec t ed  i n t r a d e r m a l l y  in 0.1 ml  vo lume  a n d  
readings  were m a d e  on  t he  i nne r  surface of the  r emoved  
a b d o m i n a l  skin.  H i s t a m i n e  hydroch lo r ide  was used an d  
c o m p o u n d  48/80 (a p o l y m e r  of N - m e t h y l - h o m o a n i s y l -  
amine  a n d  f o r m a l d e h y d )  k i n d l y  d o n a t e d  b y  Dr. E. J. DE 
BEER f rom t h e  W e l c o m e  labora tor ies .  

Results.--For each  r a t  30 m g  d e x t r a n  was in jec ted  
in t r ape r i tonea l ly .  I n d i a  i nk  was  in jec ted  a t  d i f ferent  t i m e  
in te rva ls  a f t e r  d e x t r a n ;  before and  d u r i n g  t he  o e d e m a  
f o r m a t i o n  a n d  as t h e  o e d e m a  fully developed.  S imu l t a -  
neously  w i t h  I n d i a  ink,  each  a n i m a l  received 10 /:g 
h i s t a m i n e  a n d  10 pg/48/80 i n t r a d e r m a l l y  in to  the  ab-  
domina l  skin.  The  r a t e  of I n d i a  ink  c learance f rom the  
blood s t r e a m  was d e t e r m i n e d  eve ry  10 min  a f t e r  the  in- 
jec t ion  of I n d i a  ink.  An ima l s  were ki l led 2-3 h a f te r  
d e x t r a n  a d m i n i s t r a t i o n  a n d  I n d i a  ink  accumula t i on  was 
regis tered  as to  + + + + as e s t i m a t e d  a t  t he  feet, face, a n d  
ears as welt  as on  t h e  a b d o m i n a l  sk in  where  h i s t amine  an d  
48/80 was in jec ted .  

The  Tab le  shows t h a t  no  o e d e m a  deve loped  30 min  af te r  
d e x t r a n  and ,  a t  t h e  s ame  t ime,  a n  in tense  Ind i a  ink  
a c c u m u l a t i o n  is p r e sen t  a t  t he  si tes where  l a t e r  oedema  
deve loped  a n d  where  h i s t a m i n e  a n d  48/80 were injected.  
Dur ing  t he  p resence  of in t ense  d e x t r a n - i n d u c e d  oedema,  
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no  I n d i a  i n k  a c c u m u l a t e s  a t  t h e  e x t r e m i t i e s  a n d  where  
s t imul i  (h i s t amine ,  48/80) were appl ied .  As t h e  o e d e m a  
progress ive ly  d i m i n i s h e d  (180 min)  a n d  d i s a p p e a r e d  
(240 min) ,  t h e  I n d i a  ink  a c c u m u l a t i o n  r e a p p e a r e d  a g a i n  
w i th  increas ing  in tens i ty .  The  ra t e  of I n d i a  ink  c lea rance  
is n o r m a l  as oedema  is a b s e n t  b u t  co n s i d e r ab l y  de l ayed  
d u r i n g  ti le presence  of o e d e m a  a t  60 a n d  90 m i n  a f t e r  
d e x t r a n  a d m i n i s t r a t i o n .  

T h e  same p h e n o m e n a  were o b s e r v e d  if o e d e m a  was in- 
duced  w i t h  eggwhi te ,  a n o t h e r  a n a p h y l a c t o i d  s u b s t a n c e ,  
a n d  if T r y p a n  blue  was in j ec t ed  i n s t e a d  of I n d i a  ink.  
D u r i n g  the  presence of eggwhi t e - induced  oedema ,  t h e r e  is 
no dye a c c u m u l a t i o n  on the  cap i l l a ry  e n d o t h e l i u m  a n d  
there  is a de layed  ra t e  of I n d i a  ink c learance  d u r i n g  t h e  
same per iod  of t ime.  

Discussion.--Systemic a d m i n i s t r a t i o n  of a n a p h y l a c t o i d  
subs t ances  produces  cha rac t e r i s t i c  s y n d r o m e s  in r a t s :  

(1) A t r a n s i t o r y  vasodepress ion ,  caused  b y  t h e  l i be r a t ed  
h i s t amine .  Th i s  vasodepress ion  las ts  for a few m i n u t e s  
a f t e r  the  in jec t ion  of t h e  a n a p h y l a c t o i d  s u b s t a n c e s  1, 3, 4. 

(2) O e d e m a  f o r m a t i o n  a t  t h e  s i tes  of p r ed i l ec t i onL  

(3) H a e m o c o n c e n t r a t i o n  d u r i n g  the  presence  of oedema ,  
reach ing  a peak  s i m u l t a n e o u s l y  w i t h  the  m a x i m u m  in- 
t ens i ty  of oedema  ~,4. 

(4) H y p o t h e r m i a ,  wh ich  follows a para l le l  cu rve  w i t h  
the  h a e m o c o n c e n t r a t i o n  ~. 

(5) I n  t h e  su rv iv ing  t issues of r a t s  t r e a t e d  w i t h  ana -  
phy lac to id  subs tances ,  increased  a m o u n t s  of h i s t a m i n e  
were f o u n d L  

To th i s  s y n d r o m e  of t h e  a n a p h y l a c t o i d  r eac t i on  f u r t h e r  
cha rac t e r i s t i c  a l t e r a t ions  can  be  a d d e d  as resu l t s  f rom our  
exper iments .  

(1) I n d i a  ink  a c c u m u l a t e s  a t  t h e  e x t r e m i t i e s  where  l a t e r  
o e d e m a  develops  as well as in t h e  sk in  where  s t i mu l i  
(h i s tamine  or  48/80) are used, before the  o e d e m a  appears .  

(2) There  is no  endo the l i a l  s t ickiness  a t  t l le s i tes  of 
oedema  or  a t  a n y  o t h e r  si tes of the  skin  d u r i n g  t h e  pre-  
sence of a n a p h y l a c t o i d  oedema.  No I n d i a  ink  a c c u m u l a t i o n  
can  be seen a t  the  ex t r emi t i e s  a n d  no  a c c u m u l a t i o n  can  be  
p rovoked  b y  h i s t a m i n e  or  48/80 as long as t h e  o e d e m a  
lasts.  
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Intensity of oedema at different time intervals after 30 mg dextran iatraperitoneally India ink accumulation in the skin of the extremities 
and where histamine and 48/80 was injected. Carbon content in blood as measured 15, 25, 35, and 45 rain after hldia ink was injected. Each 

mark represents average readings on ten rats. 
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(3) Dur ing  anaphy l ac to id  oedema  the re  is a de layed  
carbon  part icle  clearance f rom the  blood s t ream.  

A t  the  p resen t  t ime no i n t e rp re t a t i on  of t he  resul ts  ob- 
t a ined  can be a t t e m p t e d .  The a l tered  sys temic  capi l lary  
response  dur ing  anaphy l ae to id  oedema  is an  in t r iguing 
fact  and  mer i t s  fu r the r  cons idera t ion .  

]3. GOzsY and  L. IKAT6 

Institute o/Microbiology and Hygiene o[ the University o/ 
Montreal (Canada), March 77, 1959. 

Rdsumd 

D u r a n t  la pr6sence de l 'ced6me, p rovoqu6  pa r  le dex t r an ,  
I 'endoth61ium capil laire  perd,  p a r t o u t  dans  la peau  du rat ,  
la capaci t6 de deven i r  adh6sif  apr6s un s t imulus .  Ce com-  
p o r t e m e n t  r6fractaire  des cetlules endoth61iales est  rever-  
sible. P e n d a n t  la m6me p6riode, la d ispar i t ion  de l ' encre  
de Chine inject6e dans  le sang est  cons id6rab lement  re- 
tard6e.  

D i f f 6 r e n c e  d ' a c t i v i t 6  o e s t r o g 6 n e  

e n t r e  l ' a - b r o m o t r i p h 6 n y l 6 t h y l b n e  

e t  u n  d e  s e s  a n a l o g u e s  p e n t a d e u t 6 r i 6  

I1 a d6jg 6t6 cons ta t6  que  les propri6t6s biologiques des 
mol6cules organiques  deut6ri6es ne son t  pas  t o n j o n r s  
iden t iques  ~ celles de leurs analogues  c o n t e n a n t  de l ' hydro-  
g6ne~. Dans  le cadre  de ce m&me type  d '6 tudes ,  nous  
avons  recherch6 s'il exis te  une diff6rence d ' ac t iv i t6  cestro- 
g6ne en t re  l ' a -b romot r iph6ny l6 thy l6ne  no rma l  (I) e t  un  de 
ses analogues  qni es t  assez r iche en den t6 r ium : l ' e -b romo-  
=, f l -d iph6nyl- f l -pentadeut6r ioph6nyl6thyl6ne  (II) ; Ia syn-  
th6se de ce de rn ie r  compos6 a 6t6 d6cri te  r 6 c e m m e n t  2. 
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Nous uti l isons le t e s t  d 'A l l en -Doisy  sur  la r a te  castr6e, 
.prenant  c o m m e  crit~re la r6appar i t ion  du cycle cestral 
chez le cas t ra t ,  cons ta t6e  pa r  l '6 tude dcs I rot t is  vag inaux .  
Nous avons  v6rifi6 au pr6alable la sensibit i t6 £ la folliculine 
des ra tes  castr6es utilis6es, e t  les p rodu i t s  son t  inject6s par  
voie sous-cutan6e en  solut ion huileuse (0,2 cm3). La z6ne 
de sensibili t6 p ropre  ~t l '~ -b romot r iph6nyl6 thy l6ne  chez 
ces cas t ra t s  se s i tue ent re  0,75 et  5 ~ selon les individus.  

Chaque  lot  de ra tes  est  t ra i t6  une  fois t o u s l e s  15 jours  
avec la dose co r r e spondan t  g sa sensibilit6,  de fa~on ~ pro-  
voquer  a u t a n t  que possible  une  p ropor t ion  d 'ces t rus  com-  
prise en t re  10 et  90%. Les f rot t is  son t  ex6cut6s aux  t e m p s  
su ivan ts :  0, 24, 42, 48, 66, 72, 90 e t  96 h. 

E t a n t  donn6 que l 'on  se t rouve  dans  une  z6ne sensible 
comprise  ent re  0 e t  100% d 'ms t rus ,  les r6act ions ob- 
serv6es se p r6sen ta ien t  souven t  c o m m e  un  d6but  de cycle, 
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celui-ci s ' a r r 6 t a n t  au pr6cestrus sans  allcr j u squ ' aux  
cellules k6ratinis6es pures.  Aussi, avons -nous  t rouv6 bon 
d ' e x p r i m e r  6galement  les r6sul ta ts  pa r  les nombres  des 
pr60estrus ob tenus  avec les deux  p rodu i t s .  

En f in ,  nous  avons  not6 la dur6e de l 'oestrus, e t  l 'avons 
chiffr6 a r b i t r a i r e m e n t  en to ta l i sant ,  dans  chaque  lot  e t  sur 
l ' 6 tendue  des 96 h d ' obse rva t ion ,  le h o m b r e  de frottis 
p rd sen t an t  un cestrus franc.  Nous  avons  donc  ainsi obtenu 
trois s6ries de chiffres,  co n t en u s  dans  les t ab l eau x  ci- 
dessous.  I1 est  g no te r  que  la diff6rence en t re  les poids 
mol6culaires des deux  eompos6s (335 pour  (I) con t re  340 
pour  (II)) es t  e x t r 6 m e m e n t  faible e t  p e u t  6tre consid6r6e 
ici e o m m e  de second ordre.  

Tableau I 
Poureentage d'cestrus 

Dose (en ~,) Nombre d'cestrus avee Nombre d'oestrus avec 
la substance (I) * la substance (II) * 

10 6/6 rates 6/6 rates 
5 16/20 8/24 
1 5/6 2/6 
0,75 7/24 3/24 

Totaux 34/56 19/60 

* Le premier chiffre repr6sente le nombre de rates pr6sentant un 
cestrus, le deuxi6me reprfsente le nombre de rates ayant regu la subs- 
tanee. 

Tableau I I  
Pourcentage total de pr6mstrus 

Doses (en ~/) Nombre de pr6cestrus Nombre de pr6cestrus 
avecla substance (t)* avee la substance (II)* 

10, 5, 1 et 0,75 47/56 50]60 

* Le premier chiffre repr6seute le hombre de rates pr6sentant un 
pr6mstrus, le deuxi~me repr6sente le hombre de rates ayant regu ]a 
substance. 

Tableau I I I  
Dur6e d'oestrus (ehiffr6e arbitrairement) 

Dose (en T) Substance (I) Substance (II) 

10 
1 
5 
0,75 
5 
0,75 
5 
0,75 
5 
0,75 

26 
15 

6 
5 

15 
3 

16 
9 

12 
I 

25 
2 
0 
1 

20 
0 

11 
4 
0 
3 

Totaux 108 66 

Conclusions. Au p o i n t  de r u e  cestrus (nombre  et  dur6e), 
il y a u n  6cart  tr6s ne t  en t re  les deux  s6ries, le.compos6 (I) 
6rant  le plus actif. Cet  6car t  ne se re t rouve  pas avee les 
pr6oestrus, sur  lesquels les chiffres son t  g 6galit6, ce qui 
doi t  signifier que l ' a -bromo-a ,  fl-diph6nyl-fl-pentadeut6rio- 
ph6nyl6thyl6ne  n ' a r r ive  g6n6ra lement  pas,  aux  doses 


