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then placed on the muscle and covered by the fascia, 
which is closed loosely by catgut ligatures. The skin is 
sutured with nylon thread leaving only the metallic 
needle head above the skin surface (Fig, 3). The catheter 
is filled with sterile saline and the valve opening covered 
with a polyethylene cap. 
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Fig. 2. Working draft of the syringe needle with stopcock valve and 
of the polyamide ring with crossbar. 

The length of the catheter may be chosen at  will. For  
our hemodynamic studies we found it most suitable tha t  
the tip of the catheter should lie between the origin of the 
renal arteries and the aortic bifurcation. During the first 
few days penicillin and streptomycin are given routinely. 
As a rule the wound heals within two weeks and thereafter 
the animal is ready for experimental study. 

Postoperative procedures. Blood clotting presents no 
problem, The catheter is flushed with saline at the begin- 
ning and end of each experimental period. To open and 
close the valve we use a special key (Figure 1). 

Apart from a protective bandage no special care is 
necessary. Infection, either local or general, has not oc- 
curred although connecting the catheter to the recording 
apparatus is not done under strictly aseptic conditions. 
As of now we have prepared over 20 dogs with the 
described procedure and used them in circulatory studies 
for many months. One of the dogs in current use has had 
a functioning catheter for more than one year. Death, 
when it occurs, is usually caused by perforation of the 
aorta due to chronic traumatization of the aortic wall by 
the tip of the catheter. Autopsy shows obliteration of the 
lumen of the cannulated femoral artery. The aortic part  
of the catheter is often found to be incorporated into the 
vessel wall, only the last few inches lying free in the lumen. 
Embolic episodes during life were not recognized in con- 
trast to earlier experiments in which catheters were im- 
planted in the carotid artery. 

Applicability. We have used this method of aortic 
catheter implantation h~r repeated measurements of 
aortic pressure pulses as well as for the determination of 
cardiac output with the dye-dilution method. For the 
latter purpose aspirat ion 'and reinfusion of the arterial 
blood was performed under strict aseptic conditions. The 
dye was injected by a second catheter of the same type 
implanted into the right jugular vein, the tip lying in the 
right atrium. 

Zusammenlassung. Es wird die Herstellung und Im- 
plantation yon Aortenkathetern beim Hund beschrieben. 
Die Methode erlaubt wiederholte, kontinuierliche blutige 
Messung des Aortendrucks sowie die t3estimmung des 
Herzminutenvolumens am wachen Tier. 

H. THOENEN, A. HORLIMANN, 
and W. HAEFELY 

Fig. 3. Unanaesthetized dog with implanted aortic catheter during 
recording of aortic pressure pulses. This photograph was taken 10 

months after implantation of the catheter. 
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Quanti tat ive  M e a s u r e m e n t s  of Microscopic  
Cha ng es  in the Vascular  Bed 

A method for measuring microscopic changes in vascu- 
larity could find many research applications, as standard 
methods are not accurate enough. Quantitative X-ray 
fluorescence microanalysis has made it possible to meas- 
ure vascutarity changes in r ive  within areas 50-750 bt 
across. The method is applicable to surface areas or mem- 
branes. 

A focused X-ray beam from an X-ray microscope is 
passed through an aperture system consisting of two 

molybdenum electron microscope apertures. The aperture 
close to the X-ray source has the smallest diameter. The 
other aperture serves as a scatter trap and defines the 
size of the area analysed, The specimen is placed on top 
of this aperture. X-ray fluorescence is generated in the 
specimen and radiates in all directions. A se.ctor of this 
radiation is then analysed by a proportional counter and 
a multichannel pulse height analyser. This system can 
discriminate between the different wavelengths of the 
fluorescent radiation. On an  oscilloscope, a curve is seen 
in which each peak is due to one element and its height 
is proportional to the quant i ty  in the specimen. The 
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m e t h o d  can be used to de t e rmine  a m o u n t s  as small  as 
10 tOg. 

Changes in the  vascular  bed in the  web of a frog's  feet  
in vivo in areas 200 g across, have  been  examined  by  
de te rmin ing  changes  in iron p re sen t  in d i f fe ren t  condi-  
tions. The to ta l  a m o u n t  of iron in t he  area ana lysed  is 
measured  for a per iod of 1/2 rain. Most  of t he  i ron ana lysed  
is due to  t he  hemoglobin  p re sen t  in the  e ry th rocy tes ,  and  
var ia t ions  in the  se rum iron are re la t ive ly  u n i m p o r t a n t .  

The e x p e r i m e n t s  are  pe r fo rmed  in air  wi th  the  specimen 
f ixed in re la t ion to the  p ropor t iona l  counter .  A peak  
r ep resen t ing  argon in the  air is used as a reference.  Ex-  
press ion of the  resul ts  in ra t ios  Fe /A makes  t h e m  inde- 
p e n d e n t  of var ia t ions  in in t ens i ty  of the  p r i m a r y  beam.  
If  a ve ry  small  d rop  of i ron solut ion of k n o w n  concent ra -  
t ion  and  vo lume is analysed,  the  resul ts  can  be  expressed  
in g per  ana lysed  area (LONG and  ROCKV:RT1). The curve  
shown  (Figure) i l lustrates  t he  change  wi th in  a circular  
a rea  of 200 /, d i ame te r  measured  a t  r o o m  t e m p e r a t u r e  
and  dur ing  exposure  to a s t r e a m of cold air. 
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Rtsumd. Une  m6thode  d ' ana lyse  q u a n t i t a t i v e  du  fer 
duns  l 'h6moglobine  a 6t6 dfve lopp6e ,  u t i l i san t  la fluo- 
rescence aux  rayons  X.  Elle es t  appl iqu6e ~ des t issus  vi- 
v a n t s  pour  l ' en reg i s t r emen t  de c h a n g e m e n t s  tr6s Iaibtes 
duns  ta c i rculat ion sanguine  duns  des  f r agmen t s  micros-  
copiques.  

H.  R6CKERT 

Department o/Histology, University o~ G6teborg 
(Sweden), september d, 1964. 
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A N o v e l  M a s s  Cul ture  of £ntamoeba 
histolytica on N u t r i e n t  A g a r  

BOECK and  DRBOHLAV 1 in 1925 acc identa l ly  d iscovered  
pa thogenic  amoebae  in a f lagellate cul ture  f rom infec ted  
stool mater ia l .  The cul ture  m e d i u m  consis ted  of a solid 
s lant  w i th  a l iquid overlay.  Comple te ly  l iquid cul ture  
med ia  were then  in t roduced  and  la ter  an essent ia l ly  syn-  
the t ic  m e d i u m  by  HANSEN and  ANDERSON 2. 

In  1958 a h a r t m a n n e l l i d  (?) free-l iving amoeba  macro-  
scopical ly c o n t a m i n a t i n g  a b lood-agar  cul ture  of Staphylo- 
coccus albus was isolated b y  the  au thor .  This  amoeba ,  sub-  
sequen t ly  re- isolated on several  occasions f rom h u m a n  
stool  mater ia l ,  p roved  to be of g rea t  value in t he  assay 
of amoebicides3.  The presen t  work - an offspr ing of the  
work of 1958 and  the  following years  - wi tnesses  the  
e n t r y  of Entamoeba histolytica into a new age, the  age of 
solid media.  

Methods. Sterile n u t r i e n t  agar  con ta in ing  0 .2% dex-  
t rose  and 0.7~/ table  sa l t  is used t h roughou t .  P l a t e s  or 
s lants  are over la id  w i th  an egg whi te-agar- r ice  powder -  
amoeba-b lood  mixture ,  p repared  as follows: Steri le egg 
whi te  is w a r m e d  to  55-60°C in a w a t e r  b a t h  and  7 cm a of 
mel ted  n u t r i e n t  agar,  cooled to  a b o u t  60°C, is added  to  
30 cm 3 of t he  w a r m  egg whi te  and  well homogen ized  wi th  
it. 6-8 g of sterile rice powde r  are t h e n  added  and  well 
dispersed wi th  the  aid of sterile glass beads.  A boi led 
saline suspension of the  free-l iving a m o e b a  m e n t i o n e d  
above,  ob ta ined  f rom 10-15 Pe t r i  d ish  cul tures,  is added  
in add i t ion  to  5 -10% def ib r ina ted  h u m a n  blood. Nu t r i en t  
agar  previously  p repa red  in the  Pe t r i  d ishes  or  tubes  wi th  
a homogeneous  m i x t u r e  is overlaid.  Tubes  are p u t  in a 

s lant ing  posit ion.  In a lew m o m e n t s  the  over lay  w~lI not  
t r ickle  on t i l t ing  the  p la te  or holding the  tube  in the  up- 
r igh t  posi t ion.  The m e d i u m  is now ready  for use. 

Mucus and blood f rom four cases of acu te  amoebic  
d y s e n t e r y  were inocula ted  in the  cent re  of t he  p la te  
med ium.  Two more cases of d y s e n t e r y  con ta in ing  Tricho- 
monas hominis and  pus  cells b u t  no amoebae  were also 
inocula ted  in the  cen t re  of t he  plates.  The  inocula ted  
media  were i m m e d i a t e l y  i ncuba ted  a t  37°C unde r  anaero-  
bic condi t ions  using alkaline pyrogal lol  as an oxygen  ab- 
sorbing agent .  Subcul tures  were  made  every  48-72 h. 

Results. Entamoeba histolytica, morphologica l ly  indis- 
t inguishable  f rom amoebae  found  in acute  dysen te ry ,  
grew luxur i an t ly  in four  out  of four  cases of acu te  amoebic  
dysen te ry .  Trichomonas hominis grew in clusters  in two  
ou t  of two  stools infected wi th  th is  f lagellate.  

Rdsumd. Une nouvelle  m6 thode  de cu l ture  de Enta- 
moeba histolytica e t  Trichomonas hominis sur p laques  
d ' aga r  est  employ~e ici avec  succ6s. 
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