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herges te l l t  ist  (vgl. F igur  3, oberer  Pfeil). Die Membran  
AIe~ versch ieb t  sich nach  aussen, bewirk t  eine Zunahme  
des M a n o m e t e r i n n e n r a u m e s  und  erzwingt  so das  Um- 
k ippen  des Meniskus.  Die Kapi l lar i t / i t  m a c h t  sieh voll 
w i rksam und  ve ru r sach t  den  Druckabfa l l  (vgl. F igur  3, 
un te re r  Pfeil). Es  stel l t  sich ein Gleichgewicht  her  zwischen 
Kapillarit~tt  und  M a n o m e t e r d r u c k  2a/r = --p. Die Afes- 
sung harm beliebig wiederholt werden. Unter gleichen Be- 
dingun~en erhiilt man immer wieder die gleiche Druckhurve. 

Das Ver fah ren  k a n n  auch u m g e k e h r t  a n g e w a n d t  werden.  
Es  k a n n  du rch  geeignete  Ale~-Stellung bzw. R~-Unter- 
d ruck  der  kugelf6rmige Meniskus mi t  9 = 0 herges te l l t  
werden .  Durch  Ums te l lung  von  R~ auf R~ erfolgt  eine 
Versch iebung  yon  Me~ nach  innen.  Der  Meniskus geht  
dabe i  in eine E b e n e  fiber und  das M a n o m e t e r  schl~kgt nach  

H 
Fig. 3. Druck~inderung bei Umkippen des Meniskus ausder Ebene 
in die Kugelform. - Die bei dieselil Versuehe bentitzte Kapillare hatte 
die LS.nge 1 -  0,753 era. l)er Radius der oberen 0ffnung war r- 
0,00'226 cm, der mittlere Radius, au~ cleitl Durchfiuss berech,et, 
"r - 0,002~1 em. Die DruckhShe betrug h - 67,8 era. Daraus ergab sich 
Ifir (7 yon Wasser bei 18 ° 

67,8 X 0,002'235 × 981 X ! 
O" -- 74,3 dyn/em . 

2 
Das zu diesein Versuche beniitzte Manon/eter besass dell \ 'ohl lu-  
elastizit/it~modul J P / . ] I ' -1 ,25  x 10 l°dyn]cm 5. Beim Einpres~en 
eines Volutilens yon I),0000l)l (Ill a trat eine Druckerh/Jhung w~n 

12,7 eilt auf. 

oben aus. Der  negat ive  Kapi l l a rdruck  s te igt  zum O-Druck  
an. Diese A[essun~sart harm bei konischer Napillare ~ur 
;llessung des Durchmessers beni~tzl werden. Der S tab  St 
er laubt  un te r  mikroskopischer  Kontrol le  eine genaue Ein-  
s te l lung des Meniskus.  

Die (~berprfifung der  Methode  geschah  durch Berech-  
nung  der  Ober f l / i chenspannung  a yon Wasse r  naeh  Formel  
2. Ben i i t z t  wurden  circa 1 cm lange, m6gl ichst  regelmiis- 
sige Kapi l la ren  ~ mi t  I n n e n d u r c h m e s s e r n  yon  30 bis 80 [z. 
I fie E n d e n  dieser  R6 h rch en  wurden  mi t  e inem speziellen 
Ver fahren  de ra r t  geschliffen,  dass  sie glat te ,  ebene auf  die 
Achse senkrech t  s t ehende  Kreisr inge dars te l len.  LAnge 
und  Of fnungsdurchmesse r  wurden  mikroskopisch  ge- 
messen.  Ferner  wurde  der  mi t t l e re  Radius  aus dem Durch-  
fluss un te r  Anwendung  der  Hagen-Poiseu i l l e ' schen  Formel  
berechnet .  ITnter Beni i tzung versch iedener  Kapi l la ren  er- 
gaben  sich \Verte for  a (\Vasser bei 18°), die zwischen 71 
und  76 d y n / c m  lagen (Kohlrausch  gibt  72,8 an). Diese 
re la t iv  grosse S t renung  ist auf  die begrenz te  Messgenauig-  
kei t  des Kap i l l a rdurchmesse r s  zuri ickzufiihren.  

Aus diesen U n t e r s n c h u n g e n  geh t  hervor,  dass  die Ober-  
f l$chenspannung  aueh bei Benf i tzung w)n Kapi l la ren  mi t  
Durchmesse rn  bis zn 30 ~t a u s d e r  Kapi l la r i tXtmessung 
nach  Formel  2 be rechne t  werden  kann  - Tas tve r suche  mi t  
Kapi l la ren  mi t  Durchmesse rn  yon circa 10 [~ deu ten  da rauf  
hin, dass  die Formel  auch fiir diese gtiltig bleibt .  - l ) a  die 
beschr iebene  Methode  sehr  empf ind l i ch  nnd  die Einste l l -  
zeit sehr  kurz ist, e ignet  sie sich vorzfiglich zur E r m i t t l u n g  
yon Oberf l£chen-  und Grenzf lRchenspannungsf inderungen  
bei Milieufinderungen.  (~ber diese Un te r suchungen  soll 
sp~ter  be r i ch t e t  werden.  

Summary. The p resen t  pape r  descr ibes  a new me thod ,  
which  pe rmi t s  an accura te  d e t e r m i n a t i o n  of capi l la r i ty  in 
very  na r row and  very  shor t  capillaries. 

A. MOLLER 

Physiologisches Institut der Universitiit Fribourg (Schweiz), 
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Die Siemcns-P(('rke batten uns freumllich['rweise elm" ~rosse Zahl 
yon Quarzr~ihr('hen, die bei ihrem ]:Aektrokardiographen-Direkt- 
srhreiber verwendet werdt.n, zur Verfiigung gostellt. Sie besa~seil 
lSingen iris zu :10 Clll. All'4 diesen konnten sehr gleiehm/i~siee 
Stiicke herausge~ehnitten werd('n. 

C h r o m o s o m e  P r e p a r a t i o n s  f r o m  the Intes t ina l  
M u c o s a  

Techniques  for ch romosoma l  analysis  have  been suc- 
cessfully appl ied  bo th  to the  s t u d y  of d i f fe rent  experi-  
m e n t a l  t u m o u r s  1-3 and  to the  field of h u m a n  pa thology,  
especial ly w i th  regard  to some haemato log ica l  d isorders  
where  var ious  ch romosoma l  abnormal i t i e s  have  been ob- 
served  4-~. In  these  l a t t e r  researches  ch romosomal  invest i -  
ga t ions  have  been pe r fo rmed  main ly  on per iphera l  blood 
or on bone  m ar row  samples  or, in some cases, on the  
spleen and  l ymph-nodes  also ~-H: t h a t  is p a r e n c h y m a t o u s  
organs  which  are easily dissociable into the  single cell 
e l ements  for ch romosomal  analysis .  Other  organs  have  
no t  y e t  been  used ex tens ive ly  for ch romosoma l  s tudies  
owing to  the i r  s t ruc tu ra l  charac ter i s t ics .  This  is the  case 

()f the in tes t ina l  t r ac t  which qui te  recent ly  some au thors  ~2 
have  s tud ied  wi th  regard  to the  ch romosome  c o m p l e m e n t  
of some solid t u mo u r s  immedia te ly  af ter  their  surgical  
excision. 

Since the  in tes t ina l  mucosa  is a renewal  s y s t em with  
high mi to t ic  index  la 15 and  its i nvo lvemen t  ( luring ex-  
pe r imen ta l  or t he rapeu t i c  t r e a t m e n t  wi th  cy to s t a t i c  
drugs is remarkable ,  we have  examined  the  possibi l i t ies  ot 
ch romosomal  analysis  of tile in tes t inal  cells. The g rea tes t  
difficult ies which occur (luring the  c h r o m o s o m e  prepara -  
t ions  f rom the  in tes t ina l  mucosa are the  r emova l  of the  
mucous  coa t ing  of the  villi, and the  homogeneous  separa-  
t ion of the  cells. We have  observed  t h a t  a brief  t r e a t m e n t  
wi th  oxidizing subs tances  enables  one to r emove  the  
mucous  coa t ing  of the  in tes t ina l  surface.  The villi are 
easily b roken  when  tile oxidiz ing act ion is p rohmged .  
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Fig. I Fig. "2 

Metaphases from the intestinal  exfoliated cells of the normal mouse (after cholchieine, fl mg/kg}. 

J 

Fig. 3 Fig. 4 

Metaphases from the small intestine of mouse treated with colchicine (6 mg/kg). 

lb o:" 4 ,  

Fig. 5 Fig. 6 

I~letaphases from the small intestine of mouse treated with Cyclophosphamide (48 h after injection of a lethal dose of Endoxan). 
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Therefore  we have  devised  a t echn ique  based  on the  pre- 
vious oxidiz ing t r e a t m e n t  of t he  in tes t ina l  mucosa  in 
order  to  avoid the  cell cong lu t ina t ion  t h rough  the  mucous.  
The t echn ique  combines  th is  new procedure  wi th  the  usual 
air-dried p repara t ion ,  

Technique. (1) Kill the  an imal  (possibly af ter  t r e a t m e n t  
wi th  colchieine in order  to  ob ta in  a g rea t  n u m b e r  of meta-  
phases)  and  rap id ly  r emove  the  in tes t ina l  t rac t .  (2) W a s h  
the  in tes t ines  in saline, open hmgi tud ina l ly  and  cut  into 
small  pieces a b o u t  1 cm long. (3) Place the  pieces in hypo-  
tonic solut ion {sodium c i t ra te  1°% in dist i l led water)  and 
add  H20  2 3% (10 drops  of H 2 O j 5  cm ~ of hypo ton ic  solu- 
t ion).  Shake  rap id ly  for  2-3 min.  The  mucous  coa t ing  is 
t h u s  r e m o v e d  and  the  solut ion becomes  turb id .  This  solu- 
t ion is d iscarded  and  the  pieces are  p u t  in to  a tes t - tu ln;  
con ta in ing  hypo ton i c  solution.  (4) Shake again unt i l  t he  
solut ion becomes  homogenea l ly  turbid .  Then t r ans fe r  the  
pieces to  a new t e s t - t u b e  conta in ing  hypo ton ic  solut ion 
and shake  again. At  th is  s tage the  pieces are t h in ;  the i r  
his tological  examina t i on  shows a comple te  e x t o l | a t | o n  of 
t he  cells. The pieces are d iscarded  and  the  l a t t e r  two 
tubes  r emain  at  room t e m p e r a t u r e  for 30 45 rain. (5) Then  
cent r i fuge  and  r emove  the  s u p e r n a t a n t .  Add  Carnoy ' s  
f ixat ive  (alcohol acetic acid 3:1) and resuspend  by  shak-  
ing. Leave  for 10 min  and  repea t  th is  procedure .  (6) Centr i -  
fuge and  remove  all the  s u p e r n a t a n t ,  add  some drops  of 
f ixat ive  and  r e suspend  the  cells. (7) P u t  d rop le t s  of the  
cell suspens ion  wi th  a Pa s t eu r  p ipe t t e  on clean slides and  
leave to  d r y  thoroughly .  (8) S ta in  wi th  d i lu ted  Giemsa.  

i n  t he  s e d i m e n t  of t he  2nd and  3rd tubes,  there  are 
normal ly  several  mi toses  (Figures 1 and  2). This  t echn ique  
has  been  t r ied no t  only  wi th  mice, to  which colchicine 
was  given {Figures 3 and  4), bu t  also wi th  an imals  which  
have  been poisgned wi th  d i f fe ren t  a n t | m i t o t i c  drugs  
(Cyclophosphamide ,  Metho t rexa te )  (Figures 5 and  6). 

An a t t e m p t  to iden t i fy  t he  t ype  of cell in mitosis  has 
been per formed.  For  t he  d e m o n s t r a t i o n  of the  en tero-  
ch romaf f in  cells, we have  previous ly  t r ea t ed  wi th  formal in  
(hypotonic  solut ion wi th  10% formalin) the  cell suspen-  
sion *~. No mitoses  were found in the  en t e roch romaf f in  

cells, while  some a p p e a r e d  in goble t  ceils and  the  g rea tes t  
n u m b e r  in the  epithelial  cells, lr 

Zusammen/assung.  Es wird eine Technik  zur cy togene-  
t i schen  U n t e r s u c h u n g  von I ) i inndarmzel len  beschr ieben.  
Die Arbe i t  vergle icht  Ergebnisse  be |  der  normalen  Maus 
mi t  solchen be |  Tieren,  die mi t t e l s t  verschiedener  Cyto-  
s l a t | h a  verg i f te t  worden  sind. 
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A Simple Method for Separation and Determi-  
nat ion of Aldosterone,  Hydrocort isone and Corti- 

costerone 

Several  m e t h o d s  for d e t e r m i n a t i o n  of a ldos te rone  have  
been  descr ibed.  Most  of t h e m  use pape r  c h r o m a t o g r a p h y *  4 
or co lumn  c h r o m a t o g r a p h y  combined  wi th  p a p e r  ehro-  
ma tog raphy~ ,  ~ for separa t ion  of the  s teroids  a f te r  ex t rac-  
t ion  f rom biological fluids.  The m e t h o d  to  be descr ibed 
here  makes  use of th in - l ayer  c h r o m a t o g r a p h y .  This  makes  
it possible to separa te  a ldosterone,  hydrocor t i sone ,  corti-  
sone, cor t icos terone ,  oestrone,  oes t radio l  and  oestr iol  in a 
ve ry  sho r t  t ime.  

Af te r  e lu t ion  of t he  a ldos te rone  spo t  d i rec t ly  wi th  con- 
c e n t r a t e d  sulphur ic  acid, th is  s teroid  can be measured  
q u a n t i t a t i v e l y  b y  i ts  f luorescenceL 

Material  and Methods, The th in  layer  of silica get is pre- 
pared  as descr ibed by  STAHL 8. The  silica gel is mixed  wi th  
abou t  3% of a f luorescent  d r u g t  S t a n d a r d  solut ions of 
pure  s teroids  in e thanol  are  m a d e  in a concen t r a t ion  of 1 
mg per  ml. The solut ion is appl ied  to the  silica gel wi th  a 
capi l la ry  p ipe t te .  As mobile  phase  we used 800 e thanol  
(96%) in ch loroform (Merck, p.a.). The  T.L. is p laced in 

a closed chamber .  The c h r o m a t o g r a m  is deveh)ped a t  
38.5°C for I h (ascending technique}.  The spots  of the  
cor t icos te ro ids  are visible in UV-l ight  (Figure),  oes t ron  
and oes t rad io l  are visible in UV- l igh t  a f te r  a b o u t  24 h. 
After  mark ing  the  steroids,  the  a ldos teroue  spo t  is scraped 
off and  t rans fe r red  to  a cent r i fuge  tube .  Aldosteroue is 
e lua ted  d i rec t ly  from the  silica gel by  means  of 1 ml con- 
cen t r a t ed  sulphur ic  acid. The silica gel is well mixed  wi th  
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