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mier ten  wie auch bei Kont ro l l t i e rcn  je 145 unabh~ingige 
In tegra t ionss te l l en  gez/ihlt. Folgende  zy top lasmat i sche  
K o m p o n e n t e n  wurden  analys ier t :  Mi tochondr ien  (M), 
endop lasmat i sches  Re t iku lum (E), Golg i -Komplex  (G), 
In terzel lu larr / iume (Int),  L ip idgranula  (L), Sekre tgranula  
(S), L ipofusz ingranula  (Lf), Cilien (C) und  zy top lasmat i -  
sche Mat r ix  (Mtr). 

Nach  beende te r  Analyse  verh ie l ten  sich die Rela t iv-  
f requenzen  der  s / imtl ichen zy top la sma t i s chen  Komp o -  
nen t en  wie folgt :  

M E G Int L S Lf C Mtr 

Kontroll- 6,4 0,7 3,0 3,9 0 3,1 0,4 0 ,01  82,49% 
tiere 

10,1% 

Versuehs- 10,02 4,0 4,8 7,5 0,2 1,5 0,5 0,2 71,28% 
tiere ~" 

18,82% 

Die e rs ten  drei  zy top la sma t i schen  K o m p o n e n t e n ,  wel- 
che als I nd ika to ren  der  Zellaktivit~tt a n g e n o m m e n  wur-  
den, s ind in bezug auf Trefferzahl  pro Pl~it tchenstel lung 
am Wahrsche in l i chke i t sne tz  dargestel l t .  Aus dem Dia- 
g r a m m  1 ist  ersichtl ich,  dass die Treffer  in den  ers ten  drei  
K o m p o n e n t e n  GauBsche Ver te i lung h a b e n  und  dass bei 
ep iphysek tomie r t en  R a t t e n  eine gr6ssere Zahl  der  Treffer  
diese K o m p o n e n t e n  haben ,  was hoch s igni f ikant  ist 
(P  < 0,001)L 

Dieser  Befund  s t eh t  in gu tem Eink lang  mi t  frf iheren 
Analysen  der Ep i the lk6 rpe rchen  nach  der  P inealektomie ,  
welche du rch  versch iedene  Methoden  gewonnen  wurden  5. 

Aus unseren  In t eg ra t ionsana lysen  w m  zy top lasmat i -  
schen K o m p o n e n t e n  an e lek t ronenmikroskopischen  Auf- 
n a h m e n  ist ersichtl ich,  dass eine der  l i ch tmikroskopischen  
In teg ra t ionsana lyse  ~hnliche Tre f fe rme thode  ansf i ihrbar  
ist und in einer f r t iheren Arbei t  6 wurde  von verl/isslichen 
Ergebnissen  dieser Methode  berei ts  ber ichte t .  

Schliesslich isfi bei der  I n t e rp r e t a t i o n  der  gewonnenen  
Ergebnisse  grosse Vors ich t  notwendig ,  da diese lediglich 
im Z u s a m m e n h a n g  mi t  alien anderen  Analysen,  die uns 
heute  zur  Verf i igung stehen,  in t e rp re t i e r t  werden  dfirfen. 
Eine  AnMyse, die ausschliesslich mi t  dieser Methode  be- 
gr i indet  wfirde, w/ire vollst / indig unzuverlttssig. 

Rdsumd. Par  l ' appl ica t ion  de la m6thode  d ' in t6gra t ion  
aux po in t s  sur les clich6s 61ectronomicroscopiques,  on a 
consta t6  l ' hype r t roph ie  des organelles cellulaires (mito- 
chondries ,  le r6t iculum endoplasmique  et  l ' appare i l  de 
Golgi) dans  les cellules pa ra thy ro id i ennes  de ra ts  sacrifi6s 
trois semaines  apr6s l '6piphysectomie .  
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A Method for Perfus ing  T i s sue  Culture with  an 
in vivo S y s t e m  

Rose chamber s  I 4 have  been modif ied as follows (see 
Figure 1): The two stainless  steel  p la tes  (A and G) are 
5 m m  thick,  50 m m  wide, and 65 m m  long; the  b o t t o m  
coverslip (B) lies on a gasket  (C) of silicon rubbe r  (Si- 
lastic Dow Corning Co., Midland,  Mich., USA)  f rom 1 0.1 
m m  th ick ;  the  top  coversl ip has  been replaced by  the  
'diffusion device '  (Figure 2) consis t ing of three  compo-  
nents :  (1) The b lood-conta in ing  r ing (F) is a Pe r spex  or 
Makrolon plate  (50 �9 65 �9 2.5 ram);  in the  centre  of it  is 
carved  a 330 ~ arc wi th  an inner  d iamete r  of 23 mm. The 
carved channel ,  is 0.5 m m  deep and 1 m m  wide. The two 
ends of the  channel  are connec ted  to the  exter ior  of the  
chambe r  by  two conical holes dri l led in the  th ickness  of the  
plate  in which  are inser ted  the  po lye thy lene  tubes  (H) con- 
nec ted  wi th  the  a r t e ry  of the  animal.  Four  re ta in ing  holes 
cor responding  to  those  of the  stainless steel  p la tes  are 
dril led in the  corners.  (2) The m e m b r a n e  (E) separa t ing  
blood f rom the  env i ronmenta l  medium,  lies be tween  the  
channel  of the above p la te  and the  channel  of the  p la te  
descr ibed below. (3) The m e m b r a n e  suppor t  (D) is a p la te  
similar  to the  plate  (F) except  t h a t  its th ickness  is 1.5 m m  
and the  conical  tubes  connect ing  to  the  exter ior  are ab- 
sent.  Al te rna t ing  pa r t s  of the  carved channe l  are com- 
ple te ly  dri l led t h rough  the  p la te  pe rmi t t i ng  the  commu-  
nicat ion be tween  the  channe l  and  the  face of the  plate  
which is in direct  con tac t  wi th  the  medium.  Thus the  
c h a m b e r  can be assembled  as any  o ther  Rose chambe r  by  
inser t ing the  'diffusion device '  ins tead of the  top  coverslip.  
Ster i l izat ion of the  diffusion device is pe r fo rmed  in 70% 

e thanol  for 24 h. Af ter  s ter i l izat ion the  pa r t s  are soaked 
for a few hours  in th ree  changes  of Gey 's  ba lanced sal t  
solution. In  the  descr ibed chamber ,  0.6 ml  of med i u m (or 
less according to the  th ickness  of the  gasket ,  C) are in 
equi l ibr ium wi th  the  ar ter ial  circulat ing blo~,d t,f the  ani- 
mal  t h ro u g h  a m e m b r a n e  surface of abou t  50 m m  2. The 
pores  of the  m e m b r a n e  can be chosen from a large series 

Fig. 1 
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of sizes as i nd ica t ed  in t he  Table .  The  cells g rowing  in the  
c h a m b e r  can  be  e x a m i n e d  w i t h  a long-focus condense r  
p h a s e - c o n t r a s t  microscope.  M e d i u m  for  chemica l  ana lys i s  
can  be d ra ined  f rom the  c h a m b e r .  

The  se t -up  for a n  e x p e r i m e n t  is p r e sen t ed  in F igure  3. 
2 days  before  a s tudy ,  r a t s  (bu t  o t h e r  a n i m a l  species can  
be used as well) are t r e a t e d  w i t h  a single ora l  dose of 8 
m g / k g  of s o d i u m  W a r f a r i n .  Th i s  a n t i c o a g u l a n t  agent ,  un-  
l ike hepar ine ,  is non- tox ic  for t issue cu l tu red  cells up  to 
a c o n c e n t r a t i o n  of 300 m g / m l  of med ium.  

Because  of t he  h igh  t o x i c i t y  of a n a e s t h e t i c s  such  as 
p e n t o b a r b i t a l  a n d  e t h y l - u r e t h a n e ,  an ima l s  u n d e r  l igh t  
e t h e r  anaes thes i a  are in j ec ted  the  d a y  before per fus ion  
w i t h  0.05 ml  of e t h a n o l  in to  t he  sp ina l  cord be tween  t h e  
1st a n d  the  2 nd l u m b a r  segment .  This  t y p e  of sp ina l iza t ion  
pe rmi t s  us to  keep  t he  c a n n u l a t e d  a n i m a l  in  a re- 
s t r a i n i n g  cage in good cond i t ion  for a few days  when  food 
and  w a t e r  are provided .  

Two po lye thy l ene  c a n n u l a s  of 1 m m  ex t e rna l  d i a m e t e r  
are  inse r t ed  in t he  p r o x i m a l  and  d is ta l  p a r t s  of the  same 

femora l  a r te ry .  T h e  o the r  ends  of t h e  cannu la s  are con- 
n e c t e d  to each  of t h e  two conical  t u b e s  of t h e  diffusion 
device.  

T h e  c h a m b e r  is t h e n  s i t u a t e d  in a t h e r m o s t a t i c  box  a t  
37 ~ P r e l i m i n a r y  e x p e r i m e n t s  h a v e  d e m o n s t r a t e d  t h a t ,  
w i t h  a n  'm '  t y p e  m e m b r a n e  (Table),  cells of K B  s t r a in  
( h u m a n  n a s o p h a r i n g e a l  ca rc inoma)  c u l t i v a t e d  in  Eagle ' s  
m e d i u m  5 w i t h o u t  serum,  were able  to  grow n o r m a l l y  a f te r  
severa l  hours  of per fus ion  w i t h  r a t  a r t e r i a l  blood, w h e n  
t h e  non-pe r fused  ones  were u n a b l e  to  grow in such  a con- 
d i t ion .  Per fus ion  can  be  car r ied  o u t  f rom a r a t  for  8 h or 
more .  A n y w a y ,  1 or 2 h of per fus ion  are  n o r m a l l y  enough  
as m e d i u m  renewal .  T h e  same c h a m b e r  can  be  per fused  
m a n y  t imes  d u r i n g  a per iod  of a few days.  

Th i s  m e t h o d  is n o w  c u r r e n t l y  used to s t u d y  t h e  cyto-  
tox ic  effect of t h e  b lood of r a t s  in j ec ted  w i th  a n t i t u m o r a l  
drugs.  Bes ides  th i s  pa r t i cu l a r  p rob lem,  the  m e t h o d  de- 
scr ibed m a y  h a v e  m a n v  o t h e r  app l i ca t ions  such as follow- 
ing the  effect  of h o r m o n a l  endogenous  secre t ion or the  
ac t ion  of exogenous ly  in jec ted  chemica l  agents% 
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Membrane filter melnbranes~ 

Type Pore size 

Ultracella fff < 5 nm 
Ultracella ff 5- 10 nin 
Ultracella f 10- 20 nm 
Ultracella m 20- 35 him 
Ultracella g 35-100 nm 

~Membranfiltergesellsehaft GmbH, 34 Goettingeil (West Germany). 

Fig. 3 

Riassunto. I1 lavoro  descr ive  u n a  modif icaz ione  della 
' c a m e r a '  di Rose  che p e r m e t t e  la per fus ione  delle cu l ture  
t r a m i t e  u n a  m e m b r a n a  semipermeabi le .  
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