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Figure b Figure c 

observed under  the  microscope. (We used an Or tho lux  
Lei tz  microscope wi th  an  H B O  200 W lamp  and a 
BG 3 UV-fil ter .)  

The  Figures  a and b ( x 1800) show posi t ive  resul ts  wi th  
this technique.  In  Figure  c (X 3000) can  be clear ly  noted 
a s t rong f luorescence jus t  a t  the  points  where the penici lyl-  
polylysine molecules  are f ixed on the  e ry th rocy te  mem-  
brane and therefore  where the  specific react ion takes  
place. 

Since we h a v e  failed in our  previous  assays using 
penicil l in ins tead of cilligen as antigen,  we consider  the  
present  t echn ique  to  be a useful tool  for s tudy ing  ant i -  
genic i ty  in comple te  and  modif ied ant ib io t ic  molecules.  

Resumen. Se propone  un sencillo y rgpido m6todo de 
inmuno  f luorescencia pa ra  de t ec t a r  an t icuerpos  anti" 
penici l ina:  Frot is  de eri±rocitos de conejo,  sobre los que 
se ban  f i jado moleculas  de peniciloyl-polylisina,  son trY" 
tados  con sucre  de conejo inmunizado  y despues con 
sucre de cabra  ant iconejo  marcado  con isothiocianato  de 
fluoresceina. De este mode  se observa  acusada  fluorescen" 
cia en los cases posit ives,  
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Intraluminal Pressure and Equivalent Arterial 
Wall Tension 

Mechanical  proper t ies  of the  ar ter ial  wall  can be s tudied  
conven ien t ly  on two types  of isolated prepara t ions :  iso- 
la ted  segments  and hel ical ly  cut  s tr ips of ar tery.  In  a 
segment  of a r t e ry  filled wi th  Ringer ' s  solut ion the  t rans-  
mura l  or  in t ra lumina l  pressure (P) acts rad ia l ly  f rom the  
aqueous  phase into the  t issue phase a t t e m p t i n g  to  increase 
t he  radius.  P is equ i l ib ra ted  by  the  c i rcumferent ia l  
elast ic  tens ion (T) developed wi th in  the  t issue phase itself 
a t  r ight  angles to the  radius (Figure lc,  top). Physio-  
logical workers usual ly  de te rmine  P,  and then  calculate  
T f rom a law of Laplace,  P • r = T, r being the  radius  of 
the arterial  segment  (see BURTON 1). A formula  modif ied 
to  include the  th ickness  of the  ar ter ia l  wall  was used by 
PATTERSON ~. 

It was possible to bring about an experimental situation 
in which a value of intraluminal pressure, P, and its 

equ iva len t  tension, T, of the  vascular  wall  can be meaS- 
ured.  k, the  corre la t ing factor  f rom P • k = T, can thus 
be compared  wi th  r, the  radius measured  a t  P pressure. 
In  o ther  words, an expe r imen ta l ly  de te rmined  T value 
can be compared  wi th  a T' value  computed  by  use of 
Laplace ' s  formula  P .  r = T'. 

Methods. The  isolated hel ical ly cu t  aort ic  s t r ip  of the 
rabb i t  was prepared  as described before 8. A s t r ip  4 mr~ 
wide was suspended in K r e b s - H C O : R i n g e r  solut ion main- 
ra ined a t  37 °C, and ae ra ted  wi th  a gas m ix tu r e  of oxygen, 
95%~ and CO v 5%. The str ip was ex tended  to a tension 

1 A. C. BURTON, in Handbook o/ Physiology, Circulation (AmeriCaS 
Physiological Society, Washington, D. C. 1962), vol. 1, p. 85. 

a L. H. PETERSO~, R. E. JENSE~¢, and J. PARNELL, Circulation Res. 
8, 622 (1960). 

3 M. WL'RZEL, T. P. PRUSS, W. V~ZEISS, and G. D. MAENGW%'N" 
DAVIES, Prec. Soc. exp. Biol. Me& 105, 659 (1960). 
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2.5 and  single doses of n o r e p i n e p h r i n e  (NOR) were :fpplied g' 
to  c o n t r a c t  t h e  t i s sue  for 3 m i n  per iods .  

The isolated s e g m e n t  of a o r t a  of t h e  r a b b i t  was  sus-  
pended s u i t a b l y  for  p e r f o r m i n g  a p ressure  vs. r ad ius  
curve, Aided b y  a d i s sec t ing  microscope ,  we t i ed  6 -8  pa i r s  
of intercostal  a r t e r ies  w h i c h  o r ig ina t e  f r o m  t h e  s e g m e n t  
of the  aor ta .  T h e n  t h e  a i r t i g h t  s e g m e n t  f i l led w i t h  
Ringer so lu t ion  was s u s p e n d e d  a t  a l o n g i t u d i n a l  t en s i on  
of 25 g in Krebs_HCO3.Ringer  so lu t ion  a t  37 °C, a n d  con-  
nected t h r o u g h  p o l y e t h y l e n e  t u b i n g  to  a w a t e r  m a n o -  
meter. 

Male r abb i t s ,  a p p r o x i m a t e l y  2.3 kg in weight ,  were 
Used t h r o u g h o u t .  
d Results and discussion. M a x i m a l  c o n t r a c t i o n s  were in-  

uced b y  a c o n s t a n t  dose of N O R  a d d e d  to  t h e  o r g a n  
a t h .  B o t h  p r e p a r a t i o n s ,  t he  s e g m e n t  of a o r t a  a n d  t he  
!zelically cu t  ao r t i c  s t r ip ,  were m a d e  to  c o n t r a c t  u n d e r  
iSOtonic cond i t i ons :  t h e  s e g m e n t  a t  p r e d e t e r m i n e d  con-  
s tant  i n t r a l u m i n a l  pressure ,  a n d  t h e  s t r i p  a t  c o n s t a n t  
tension m a i n t a i n e d  b y  a h a n g i n g  weight .  Severa l  t e s t s  of 
contract ion were m a d e  a t  p ressures  a n d  t ens ions  increased  
Sttepwise. As t h e  app l ied  t en s i on  increased ,  t h e  e x t e n t  of 
ue con t r ac t i on  bee-a-me smal l e r  (see Figure ,  a a n d  b).  

IZirst we d e t e r m i n e d  on  t h e  s e g m e n t  t h e  p ressu re  value ,  ~ 0%, a t  wh ich  t h e  e x t e n t  of t he  i so ton ic  c o n t r a c t i o n  is 
atf of t he  m a x i m u m .  T h e n  t he  s e g m e n t  was  c u t  he l ica l ly  

into a 4 m m  wide  s t r i p  a n d  s u s p e n d e d  in a n  o r g a n  b a t h .  
Again th i s  t issue,  e x t e n d e d  b y  a weight ,  was  c o n t r a c t e d  ~ aximally w i t h  N O R ,  a n d  t he  t e n s i o n  a t  w h i c h  t h e  ex- 
eat of t h e  c o n t r a c t i o n  becomes  ha l f  of t h e  m a x i m u m ,  

2"~0%, was d e t e r m i n e d .  -P50% a n d  T~o % are .a pa i r  of ~ quivalent  va lues  of i n t r a l u m i n a l  p ressure  a n d  of c i r cum-  
ereutial tens ion ,  respec t ive ly ,  w h i c h  m a i n t a i n  t h e  a r t e r i a l  
t}be in e q u i l i b r i u m  a t  a t i m e  w h e n  t h e  m a x i m a l  c o n t r a c t  
le ab i l i ty  of t he  a r t e r y  is lowered  to ha l f  (see F igure  a n d  
able). 

A l o n g i t u d i n a l l y  cu t  s t r i p  o5 a o r t a  su spended  in R inge r ' s  
so lu t ion  does  n o t  c o n t r a c t  a t  al l  u p o n  a d d i t i o n  of N O R .  
C o n s e q u e n t l y  on ly  t h e  d i a m e t e r  decreases  w h e n  a s e g m e n t  
of a o r t a  is m a d e  to  c o n t r a c t .  Thus ,  hel ical ly ,  n o t  long i tu -  
d ina l l y  cu t  s t r ips  are c o m p a r a b l e  w i t h  t he  s e g m e n t  of th i s  
a r t e ry .  

I t  c a n  be  seen  in  t h e  T a b l e  t h a t  t h e  ' r  f u n c t i o n a l '  = k 
va lues  are  a p p r o x i m a t e l y  25% smal l e r  t h a n  t h e  m e a s u r e d  
radius .  B o t h  r va lues  were used i n  e x p e r i m e n t s  in w h i c h  
d a t a  co l lec ted  on  s e g m e n t  a n d  s t r i p  were  compared .  W e  
f o u n d  on i so la ted  ao r t i c  s t r i p  t h a t  c o n t r a c t i n g  s u b s t a n c e s  
increase  t he  Y o u n g ' s  m o d u l u s  of e las t ic i ty .  T h e n  ana lo-  
gous m e a s u r e m e n t s  were p e r f o r m e d  on s egmen t s  of a r t e ry ,  
a n d  va lues  of t ens ion ,  T, e x p e r i m e n t a l ,  a n d  T',  f rom 
P .  r = T, were  e m p l o y e d  for c a l cu l a t i on  of ¥ o u n g ' s  
modu l i  (to be  pub l i shed )L  

Experi- P~o% T~o% 'r functional' r meas- 
ment emiliO glcm = k; rso % from ured 
No. r ~ T~o[Pso 

1 134 23,3 0.20 0.27 
2 139 33 0.24 0.30 
3 140 27.5 0.20 0.30 
4 152 25 0.16 0.29 
5 157 39.2 0.25 0.33 

4 Supported by MRC of Canada, No. MA-2046. 
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PresSUre and equivalent tension in arterial tubing. Segment and helically cut strip of rabbit aorta. The thoracic aorta of a rabbit was 
eXanliued first as a segment, then as a helically cut strip. On the left, pressure vs. maximal contraction curve of a segment of artery is re- 
ePr~°dUced. Upon maximal contraction induced with NOR, fluid extruded from the artery filled a 38 cm long segment of the thin poly- 
~uyleue tubing, In the middle on a strip cut helically from the segment maximal contraction height is represented as a function of the 

=aSlon. On the right lower curve, intraluminal pressure and the actual radms are represented. The radius was measured by means of 
a binocular microscope, Figures obtained in 5 such experiments are seen in the Table. 
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Rdsumd. P = T/r, une loi de Laplace, est d 'habi tude 
appliqu6e pour exprimer la relation entre la pression 
intraluminale (P) et la tension intramurale (T) d 'un  vais- 
seau de rayon r. Sur un segment tubulaire, et sur une 
bande h61icale de l'aorte du lapin, nous avons mesur6 
deux valeurs ~quivalentes, P50% et Tbo %, obtenues 
lorsque la contraction caus6e par la noradr6naline est 

r6duite de moiti6. Ainsi la valeur de r, calcul6e en utilisant 
l 'equation P = T/r, est environ 75% de la valeur mesur~e. 
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C O N G R E S S U S  

U S A  France 

Second International Congress for Stereology 

in Chicago (Illinois, USA),  April 8-73, 1967 

Problems of quant i ta t ive histology, metallurgy, miner- 
alogy: Volume fractions, problem of size, numbers of 
particles per unit  volume, length per uni t  volume, surface 
area in uni t  volume. 

The deadline for submitt ing titles and abstracts of 
papers and demonstrations will be December 1, 1966. 

Further  information from Internat ional  Society for 
Stereology, 2020 W. Ogden Avenue, Chicago (Illinois, 
USA). 

The First International Congress of the 
Transplantation Society 

in Paris, June 27-30, 1967 

Programme: Mechanism of graft rejection; methods of 
immuno-depression; genetics of t ransplantat ion;  tranS" 
plantat ion antigens; organ transplantat ion;  bone marr o~.q 
transplantat ion;  cancer as homograft, 

Co-chairmen: Prof: Ag. J. Dausset; Prof. J. Hambur" 
ger; Prof. G. Mathe. Secretariat: Prof. Jean Dausset, 
H6pital Saint Louis, Place du Dr. Fournier, Paris 10e 
(France). 

Switzerland 

8th International Embryological Conference 

in Interlaken (Berne), September 3-9, 1967 

sponsored by the Editorial Board of the Journal oi Em- 
bryology and Experimental  Morphology on the occasion 
of the l l t h  meeting of the Editorial Board: Prof. F. E. 
LEHMANN and Prof. R. WEBER. 

Further information about this meeting may be ob- 
tained from Dr. A. S. G. CURTIS, Department of Zoology, 
University College, Gower Street, London V¢.C.I., U.K. 


