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Table II. Gonadotrophic-hormonc-inhibiting activity in parabiotic mice 

Dose/animal/day Average body weight of pairs in g Average organ weights in mg :t: S.E. 
Compound [~Moles [zg initial final ovaries uterus 

Sesame oil (intact males) - -  - -  32 35 (8) ~ 9.4 4- 0.7 9.4 -1- 1.2 

Sesame oil (castrated males) - -  32 35 (6) 16.7 4- 1.8 43.8 4- 8.2 

17u-Ethynylestradiol 3-cyclopentyl 
ether 

0,0000005 0.000000182 31 33 (7) 17.3 -4- 3.9 27.6 4- 8.4 
0.000005 0.00000182 31 31 (6) 14.7 4- 3.6 30.4 4- 10.3 
0.00005 0.0000182 31 35 (6) 10.7 4- 1.9 20.6 =1= 6.5 
0.0005 0.000182 30 29 (6) 8.4 4- 0.4 13.4 4- 1.4 
0 ,005  0.00182 29 3~ (5) 9.6 4- 0.9 40.4 -t- 2.0 

Number of couples in parentheses. 

Table I I I .  Contraceptive activity in female rats 

Compound Dose]animal[day No. of rats~ with estrous cycle No. of No. of matings per rat in 10 days No. of 
ptMoles /lg maintained inhibited rats mated mean range deliveries 

Sesame oil - -  - -  10 0 10 1.1 (1-2) 10 

0.015 4.65 6 3 7 0.8 (0-1) 5 
0.030 9.3 8 2 7 0.7 (0-I) 6 

0.015 5.46 3 7 9 1.6 (0-3) 0 
0,030 10.92 0 10 7 1.7 {0-3) 0 

17ce-Ethynylestradiol 
3-methyl ether 

17~-Ethynylestradiol 
3-cyclopentyl ether 

1O animals per group. One animal from the group treated with the lower dose of 17c~-ethynylestradiol 3-methyl ether died during treatment. 

biot ic  animals)  and  i ts  fer t i l i ty  contro l l ing  capac i ty  s,0, t he  
o u t s t a n d i n g  ef fec t iveness  of E E  c-5 as p i t u i t a r y  suppres -  
s an t  in t he  previous  e x p e r i m e n t s  p r o m p t e d  us to  s t u d y  
th is  c o m p o u n d  also for contraceptive activity. The  assay  
was  pe r fo rmed  on female  ra ts ,  accord ing  to  a m e t h o d  
descr ibed  prev ious ly  10. Briefly,  female  albino rats ,  weigh-  
ing 160-180 g, and  p resen t ing  regular  es t rous  cycles, were 
p u t  on s teroid  t r e a t m e n t  for 30 days.  F r o m  16th to  25th 
d a y  the  an imals  were  caged w i t h  males  (5 females  w i t h  2 
males) and  t h e n  obse rved  unt i l  t he  a s sumed  t ime  of deli- 
very.  Dai ly  vagina l  smears  were  ob ta ined  unt i l  p r e g n a n c y  
was evident .  Cornified epi thel ia l  cells w i t h o u t  leucocytes  
were r ega rded  as evidence of estrus,  and  t h e  presence  of 
s p e r m a t o z o a  was  cons idered  an  ind ica t ion  of mat ing .  
Table  I I I  shows t h a t ,  a t  the  doses employed ,  E E  c-5 was  
marked ly  more  effect ive t h a n  E E M E  in b locking es t rus  
and  fert i l i ty,  a l t hough  i t  did n o t  subs t an t i a l l y  interfere ,  in 
mos t  ins tances ,  w i th  mat ing .  

The obse rva t ions  m a d e  in t h e  p re sen t  e x p e r i m e n t s  jus-  
t i fy  t he  conclusion t h a t  in an imal  tes t s  oral ly admin i s t e r ed  
E E  c-5 is a h igh ly  p o t e n t  a n t i g o n a d o t r o p h i c  and  con t ra -  
cept ive  agent .  I n  b o t h  these  ac t iv i t ies  i t  fa r  surpasses  
E E M E ,  which  is now largely employed  in medica l  prac t ice  

in combina t i on  w i t h  p roges t ins  for con t r acep t ive  pur -  
poses.  

Riassunto. Esper ienze  c o n d o t t e  in r a t t i e  topi  pa rab ion t i  
h a n n o  permesso  di  s tabi l i re  che il 3-ciclopenti l  e tere  del  
17c¢-etinilestradiolo, es t rogeno  d o t a t o  di  e leva t i s s ima  a t t i -  
v i th  u te ro t ro f i ca  pe r  via  orale, ~ pa r imen t i  forni to  di for te  
po te re  in iben te  sulla secrezione g o n a d o t r o p a  ipofisaria.  
Pu re  a dosi  min ime  esso r ivela chiare  propr ie t~  an t iconce-  
zionali nei  r a t t i  feminine .  Sia come in ib i tore  ipofisario che 
come in ib i tore  della fertilitY, ta le  co mp o s t o  si d i mo s t r a  
n o t e v o l m e n t e  pifi a r r ive  del  3-meti l  e tere  del  17~-etinile- 
s t radiolo.  

G. FALCONI and  A. ERCOLI 

Vister _Research Laboratories, Casatenovo (Come, Italy), 
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The  Capi l lary F l o w  o f  Solut ions  
A Re-eva luat ion  of E x p e r i m e n t a l  Evidence  

In  a recen t  con t r ibu t ion  1 on the  capi l la ry  and  porous  
flow of solutions,  t he  resul ts  ob t a ined  w i t h  suspens ions  
of red blood cells and solut ions of two  h igh  molecular  
we igh t  solutes f lowing in a f ine  tube  were  t a k e n  as evi-  
dence  of an increase in the  overal l  ve loc i ty  of t he  sus- 

p e n d e d  mater ia l ,  and  t e n t a t i v e l y  ascr ibed  to  axial  
migra t ion .  A closer e x a m i n a t i o n  of t he  theore t i ca l  condi-  
t ions  pos tu l a t ed  in these  e x p e r i m e n t s  shows t h a t  a 
d i f fe ren t  i n t e rp re t ion  is in order  (consider F igure  1). 

1 j .  BOURDILLON, C. R. Acad. Sci. ~55, 512 (1962); Exper. 18, 530 
(1962). 
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The g raph  rep resen t s  a t ube  of un i t  capac i ty  and  uni t  
length ,  connec ted  to  a reservoi r  a t  x = 0, and  ideal ly 
e x t e n d e d  in to  space beyond  its real  end  a t  x = 1. 

The s y s t e m  is f i rs t  filled w i t h  wate r ,  a solut ion then  
replaces the  w a t e r  in t he  reservoir ,  and  the  solut ion is 
pushed  in to  the  tube.  The  solut ion p e n e t r a t e s  the  wa te r  
in t he  shape  of a pa rabo lo id  and  i ts  d i s t r ibu t ion  is given 
by  the  line h-E, i ts  a m o u n t  b y  t h e  area  a ~  2. Since x moves  
forward  a t  twice  t h e  m e a n  ve loc i ty  of t he  water ,  it  will 
a lways  be numer ica l ly  equa l  to  2U, if U is the  to ta l  
a m o u n t  of f luid collected.  W h e n  x = 1, (U = 0.5), the  
solut ion jus t  appea r s  a t  t he  end,  and  the  eff luent  will 
hence fo r th  conta in ,  w h e n  x = x~, x~ and  so on, increasing 
a m o u n t s  of solut ion.  

One m u s t  now d is t inguish  be tween  the  re la t ive  con t e n t  
of solute  a t  the  ou t le t  and  the  re la t ive  concen t r a t ion  of 
the  eff luent .  The  re la t ive  c o n t e n t  a t  t he  ou t l e t  is obvious ly  
equal  to  y, d e t e r m i n e d  b y  the  pos i t ion  of line EE. W i t h  
the  res t r i c t ion  t h a t  x>- 1, or U_> 0.5, ( x - -  1 ) / y = x / 1 ,  
y = 1 -- ( i /x) ;  or y = 1 -- (1/2U). W i t h  the  same restr ic-  
t ion,  the  concen t r a t i on  c of the  ef f luent  is as follows: 
The a m o u n t  of solut ion expel led  is the  a rea  A = (x--  l)y/2, 
o r A  = U + (1/4U) -- 1, since x = 2 U a n d y =  1 - (1/2U). 
B y  d i f fe ren t ia t ion ,  (dA /dU)  = 1 -- (1/4U ~) = c. Thus,  
for the  same value  of U, the  concen t r a t ion  of t he  ef f luent  
is a lways  h igher  t h a n  the  re la t ive  c o n t e n t  a t  the  end.  
Note  t h a t  ¢ / y =  1 + (1/2U). F o r  U = 0.5, or x = 1, 
ely = 2; in o the r  w o r d s ,  t he  concen t r a t i on  of the  first  
smal l  sample  collected equals  exac t ly  twice  the  re la t ive 
a m o u n t  a t  t he  end  of t he  tube .  The  two curves  are 
shown  in F igure  2. 

Consider  now two  e x t r eme  cases:  r ap id  flow w i t h  negli- 
gible diffusion and  slow flow wi th  diffusion suff ic ient  to  

offset  the  effects of l aminar  flow. In  the  f i rs t  case, resul ts  
should  fi t  curve  I. In  t he  second,  TAYLOR'S 2 work  shows 
t h a t  a s teep  s igmoid curve  should  be o b t a i n e d  in which ,  
for U = 1, c should  a p p r o a c h  0.5 and  thus  become  
ident ica l  w i th  y. 

The flow of a hemoglob in  solut ion is given to  i l lus t ra te  
the  po in t  (Figure 2). I t  con fo rmed  to  e x p e c t a t i o n  in slow, 
bu t  not  in fast  flow. Ne i the r  did t he  profi les of o the r  h igh  
molecular  weigh t  solutes  or suspens ions  of red  ceils ever  
reach curve  I, regardless  of concen t r a t ion  or  ve loc i ty  of 
flow. They  were a lways  b l u n t e r  t h a n  expec ted ,  t he  area  
under  the  curves  below U = 1 smal ler  t h a n  expec ted .  
Wi th  red cells, if no t  wi th  prote in ,  th is  d i sc repancy  c a n n o t  
be due to diffusion and  i ts  cause m u s t  lie e lsewhere.  
Al though compl ica t ions  due  to  g rav i ty  c a n n o t  be ru led  
out, t h e y  would p r o b a b l y  no t  accoun t  for t he  r egu la r i ty  
of the  p h e n o m e n o n  under  va ry ing  condi t ions .  

Figure 1 can be used also to  e s t ima te  t he  theore t i ca l  
profile when  a small  spec imen of solut ion is p laced  be-  
tween two sections of water .  Assume t h a t  t he  x ' s  on the  
graph are equ id i s t an t  and  t h a t  a solut ion spec imen  hav -  
ing volume fract ion / has  reached  the  pos i t ion  of t r iangle  
ax--~ 1, whose base x 1 - x is t h e n  numer ica l ly  equal  to  2/. 
By  the  t ime the  spec imen reaches  pos i t ion  ax~x~, i t  has  
lost h-~ 1 -- ax iy ,  = xzx~y 2, which  is t he  a m o u n t  col lected 
in a volume of fluid equal  to  bxlx  ~. In  t he  n e x t  pos i t ion  
ax~x 3, the  a m o u n t  col lected is axxy 2 - - a y z y a  in f luid 
volume bx~x~, and so on. 

W h e n  the  theore t ica l  curve  is t h u s  e s t i m a t e d  for our  
previous exper iments  (Figures 2 and  3 in reference  lb) ,  
the  initial  h u m p  occupies the  same pos i t ion  b u t  is h igher  
t h a n  shown and the  re la t ive areas  up to U---  1 are as 
follows : 

1 " a Length ot tube 

Y3 ~' ", 

× 3  

Fig. 1. Diagram to illustrate laminar flow of a solution. 
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Fig. 2. Flow of a 1% hemoglobin solution into a water filled capillary 
tube, capacity 1 inl, diameter 0.7 ram, length 261 cm. 

Theoret ical  area 0.75 Po l y s a c c h a r i d e  0.61 
RBC (in 30% sucrose) 0.75 T h i o c y a n a t e  0.49 
RBC (in saline) 0.62 P h o s p h a t e  0.49 
Pro te in  0.64 

The two salts yield the  e x p e c t e d  resul t  (0.50). The  
o the r  areas are below theore t ica l  excep t  for red  cells in 
sucrose. The posi t ion of t he  p ro t e in  and  po lysaccha r ide  
areas m a y  be p a r t l y  due to  diffusion,  wh ich  would  dis- 
place the i r  apex  t o w a r d  the  r ight ;  b u t  the  pos i t ion  of t he  
red cell curve c a n n o t  be exp la ined  in th is  manner .  Chicken 
red cells, which  are nuclea ted ,  e longa ted  and  larger t h a n  
sheep ceils, gave a profile t h a t  was  even  f u r t h e r  d isp laced  
to  the  r igh t  t h a n  t h a t  of sheep  cells. 

]Blunting of the  red  cell profile in b lood flow has been  
recent ly  recorded by  a p h o t o g r a p h i c  procedurea .  Accord-  
ing to one observer  4, par t ic les  in l amina r  flow undergo  an  
ou tward  d i sp lacemen t  if t h e y  ro ta te ,  an  inward  displace-  
m e n t  if t hey  do not .  According  to  o the r s  5, cen t r ipe t a l  
d i sp lacement  exis ts  only  w h e n  par t ic les  are  deformed.  
Other  evidence 6 shows b o t h  inward  and  o u t w a r d  dis- 
p lacement ,  resul t ing  in  an  accumula t ion  of t h e  ma te r i a l  
in an annu la r  region. 

In  the  expe r imen t s  d iscussed here,  rad ia l  d i s p l a c e m e n t  
m a y  have  ex is ted  and  m a y  h a v e  been  respons ib le  for  t h e  
u n e x p e c t e d  posi t ions  of t he  curves,  b u t  i t  was  no t  of such  
a n a t u r e  as to  cause an overal l  increase in ve loci ty .  

2 B. TAYLOR, Proc. Roy. Soc. A. 219, 186 (1953). 
3 G. BUGLIARELLO and J. W. HAYDEN, Science 138, 981 (1962). 
a D. R. OLIVER, Nature 194, 1269 (1962). 

H. L. GOLDSMFrH and S. G. MASON, Nature 190, 1095 (1961). 
6 G. SEGRL" and A. SILBERBERG, Nature 189, 209 (1961). 
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These cons idera t ions  do no t  app ly  to the  evidence ob- 
t a ined  wi th  low molecular  weigh t  solutes in the  capi l lary  
t ube  or in porous  media ,  and  should no t  af fect  t he  conclu-  
sions t h a t  were  d r a w n  f rom them.  

a re6xamin6,  ~ la lumi6re de ce fair, cer ta ins  r6sul ta ts  
e x p 6 r i me n t a u x  publi6s r4cemrnent  sur  le c o m p o r t e m e n t  
de suspensions  de globules rouges e t  de solut6s 5. poids  
mol6culaire 61ev6. 

Rdsumd. Quand  une  solut ion s '4coule pa r  un  tube  capri- 
laire p r6a lab lemen t  rempl i  d 'eau ,  le calcul m o n t r e  que  
la concen t ra t ion  du l iquide ef f luent  est  tou jours  plus 
61ev6e que la p ropor t ion  de solut6 au po in t  de sortie.  On 

J .  BOURDILLON 

Division o] Laboratories and Research, New York State 
Department o/ Health, Albany (U.S.A.), January 2, I963. 

D e r  E i n f l u s s  y o n  a - M e t h y l - D o p a  a u f  d i e  T y r -  

a m i n w i r k u n @  a n  m i t  R e s e r p i n  v o r b e h a n d e l t e n  

K a t z e n  

a -Methy l -Dopa  h e m m t  die Dopadeca rboxy la se  in vivo 
nur  einige S t u n d e n  (WEsTERMANN, BALZER und  KNELL1), 
w£hrend  seine b l u t d r u c k s e n k e n d e  W i r k u n g  12-24 h und  
die V e r a r m u n g  der  Gewebe an Noradrena l in  sogar 
mehrere  Tage a n d a u e r t  (GOLDBERG, DA COSTA u n d  
OZAKI 2, HESS e t  al.3). Es  wird  v e r m u t e t ,  dass  die Blu t -  
d r u c k s e n k u n g  und  die N o r a d r e n a l i n v e r a r m u n g  n ich t  
durch  die D e c a r b o x y l a s e h e m m u n g ,  sondern  d u t c h  einen 
Eingr i f f  von  ~-Methy l -Dopa  oder  eines seiner  Stoff-  
wechse lp roduk te  in die Mechan i smen  der  Noradrena l in -  
b indung  und  -spe icherung bed ing t  s ind (HEss  e t  al. s, 
STONE et  al.4, GESSA e t  al. 5). Da  der  s y m p a t h i c o m i m e t i -  
schen W i r k u n g  des T y r a m i n s  eine F re i se t zung  von  Nor-  
adrena l in  aus den  Aminspe i che rn  der  Gewebe zugrunde  
l iegt (BURN und  RAND ~, SCHUMANNT), k6nnen  aus der  
Beeinf lussung se iner  W i r k s a m k e i t  Rfickschlfisse auf  

A m i n g e h a l t  und  A m i n b i n d u n g  in den Speichern  gezogen 
werden .  

Wir  h a b e n  desha lb  den  Einf luss  y o n  ~-Methy l -Dopa  
auf  die T y r a m i n w i r k u n g  am B l u t d r u c k  und  an der  Nick- 
h a u t  der  K a t z e  un te r such t .  

Aus den  in Tabelle I zusammenges t e l l t en  Ergebn i s sen  
ist  zu ersehen,  dass  die b lu td rucks t e ige rnde  W i r k u n g  yon  

1 ]~. ~VEBTERMANN, H. BALZER und J, KNELL, Arch. exp. Path. 
Pharnlak. 2,34, 185 (1958), 

2 L. I. GOLDBERG, F. M. DACOSTA und M. OZAKt, Nature 188, 502 
(1960). 

a S. M. HESS, R. H. CON~A~tACH~R, M. OzAm nnd S. Ur)ENFRIEND, 
J. Pharmacol. exp. Therap. 134, 129 (1961). 

4 C. A. STONE, C. A. ROSS, H. C. WENGER, C. T. LUDDEN, J. A. 
BLESSING und C. C. PORTER, J. Pharmacol. exp. Therap. 1;/6", 80 
(1962). 

a G. L. GESSA, E. COSTA, R. KVNTZr~AN und B. B. BRODIG Life 
Sciences 1962, 353. 

e j .  H. BURN und M. J. RAND, J. Physiol. (Lond.) 144,314 (1958). 
H. J. SCU0~tANN, Arch. exp. Path. Pbarmak. 238, 4t (1960). 

Blutdrucksteigernde V¢irkung von Tyramin an normalen und reserpinvorbehandelten Katzen 

Zeit in min nach Infusionsende Zahl der 
(Each Versuchsbeginn fiir Zeile (3)) Versuche 
2 30 60 90 

Kontrollen ohne Reserpin 
(1) 10 ml 0,9%ige NaC1-L6sung, 1 ml/min 36 ~: 9 35 ~ 11 30 ~ 10 27 ± 9 3 

/-~-Methyl-Dopa 
(2) 500 rag/Tier 5%ige L6sung, 1 ml[min 35 i 9 33 4- 9 31 ! 7 30 i 6 3 

2 mg/kg Reserpin s.c. 24 h vorher 
(3) ohne Infusion 20 xL 5 18 i 6 - -  - -  5 

(4) 10 ml 0,9%ige NaC1-LSsung, 1 ml/min - -  23 4- 3 15 z~= 3 15 :~= 3 5 

l-~-Methyl-Dopa 
(5) 500 mg/Tier 5%ige LSsung, 1 ml/min 28 ~ 3 38 ± 4 47 + 4 53 ~ 3 5 

(6) HiShe des Ausgangsblutdrucks der Versuche unter (5) in mm Hg zu Vcrsuchs- Each ~-Methyl-Dopa 
beginn 5 30 90 rain 

8 6 ~ 9  9 7 ~ 8  106=E t5 9 6 ~ 8  

Katzen 1,75-2,25 kg, Chloralose-Urethannarkose, Reserpintiere kfinstlich beatmet. Tyramintestdosis 300 [xg i.v. Die Zahlen sind Mittelwerte 
und geben das Maximum der Tyraminblutdruckwirkung in Prozent des Ausgangswertes mit mittlerem Fehler (standard error) an. Tyramin- 
injektionen in Abst~inden von 6-10 min. Infusionen in die V. jugularis. Die Each Vorbehandlung mit Reserpin abgesehwiichte Tyraminwirkung 
wird dureh ~-Methyl-Dopa verst~rkt. 


