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Meta l lb l6cke  presst .  Das  yon  uns  en twicke l t e  Ger/ i t  
(Figur) g e s t a t t e t  es, d iesen V or gang  kon t inu ie r l i ch  zu 
ges ta l ten .  Dabe i  wird  das  Gewebe zwischen zwei t iefge- 
k i ih l te  Meta l lwalzen  (ca, - - 1 9 0 ~  d u r c h g e d r e h t  u n d  

GerAt zum schnellen Eiilfrieren von Geweben. Die Frontplatte des 
Walzwerkes ist wegen der besseren fJbersicht weggelassen. N/ihere 

Erl/iuterungen im Text. 

fgll t  u n m i t t e l b a r  in  das  K/ i l t emi t te l .  Die W a l z e n  t a u c h e n  
zur  H/i lf te  in  Iliissigen S t icks tof f  e in;  L / i n g s b o h r u n g e n  
sorgen fiir eine in tens ive  Kt ih lung .  D u t c h  A n b r i n g e n  y o n  
B lenden  a n  den  be iden  E n d e n  de r  B o h r u n g e n  (in der  F igu r  
n i ch t  e ingezeichnet )  wird  der  St icks toff  bei  der  R o t a t i o n  
der  W a l z e n  m i t  h a c k  o b e n  g e n o m m e n .  D a d u r c h  w e r d e n  
auch  die jeweils aus  dem St icks tof f  h e r a u s r a g e n d e n  Teile 
de r  W a l z e n  stAndig gektihl t .  Der  A b s t a n d  der  W a l z e n  
k a n n  zwischen 0 u n d  1 m m  va r i i e r t  werden,  ih r  Durch -  
messer  betr/~gt 4 cm, ihre  Umlau fgeschwind igke i t  1 U m -  
d r e h u n g  in 5 sec. Sie werden  yon  e inem E l e k t r o m o t o r  
(1,5 PS) f iber zwei Schneckenge t r i ebe  ange t r i eben .  Das  
grob vorze rk le ine r t e  Gewebe wird  d u r c h  eine Metal l -  
spri tze,  de ren  S tempe l  d u r c h  eine Sch raube  bewegt  wird,  
in  den  Spa l t  zwischen die W a l z e n  e ingebrach t .  Die Spr i tze  
m i i n d e t  in ein kurzes  R o h r  v o n  5 m m  i n n e r e m  Durch-  
messer,  dessen E n d e  f l achgedr i i ck t  und  d a d u r c h  d e m  
Spa l t  zwiscben den  W a l z e n  gu t  angepas s t  is t ;  es h a t  ca. 
1 m m  A b s t a n d  yon  d e m  Spal t .  D u r c h  eine geeignete  
H a l t e r u n g  1/isst s ich die Spr i tze  le ich t  e n t f e r n e n  u n d  wie- 
der  in  die vorgesehene  Lage br ingen .  Da das  Mater ia l  in  
d i innen  P l a t t e n  anf~l l t  u n d  sich somi t  d u r c h  eine grosse 
Oberf l~che ausze ichnet ,  wi rd  a u c h  die Ge f r i e r t r ocknung  
beg t ins t ig t  3. 

Summary. A new u n i t  for r ap id  freezing of t issues and  
l iquids  in  l iquid n i t rogen  is descr ibed.  
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A N e w  Method of Mult iple  Grafting of Endocr ine  
Glands  into the IVth Ventricle  of the 

Chick E m b r y o  

The  va r ious  m e t h o d s  des igned for g ra f t ing  t i ssues  in to  
the  ch ick  e m b r y o  h a v e  t h e i r  i n h e r e n t  l imi ta t ions .  Fo r  in- 
s tance,  g ra f t ing  on to  the  chor io-a l lan to ic  m e m b r a n e  on 
the  5 t h - 6 t h  d a y  of i n c u b a t i o n  is t echn ica l ly  possible  on ly  
for one smal l  imp lan t ,  on  the  8 t h - 9 t h  d a y  for  multiple 
graf t s  of a la rger  size, b u t  in  the  l a t t e r  case t he  t i m e  re- 
m a i n i n g  u n t i l  r ecove ry  is r a t h e r  shor t .  

HAMBURGER'S m e t h o d  1,2 of in t racoe lomic  g ra f t ing  on to  
t he  a b d o m i n a l  wall  of t h e  60-100 h old embryo ,  has  the  
d i s a d v a n t a g e  t h a t  t h e  size a n d  n u m b e r  of t h e  i m p l a n t s  
are l imi ted  b y  the  smal l  c apac i t y  of the  coelomic c a v i t y  
a t  th i s  age. A s imi lar  l i m i t a t i o n  ho lds  for the  i n t r a o c u l a r  
g ra f t ing  des igned b y  MAY and  THILLARD 3. Af te r  i n t r a -  
coelomic g ra f t i ng  as i n t r o d u c e d  b y  DOSSEL 4, t he  i m p l a n t s  
o f ten  fuse w i t h  va r ious  o rgans  such  as liver, mesonephros ,  
mesen te r ies  and  in tes t ines ,  wh ich  h a m p e r s  recovery.  

Whi le  s t u d y i n g  t he  inf luence  of e m b r y o n i c  p i tu i t a r i e s  
on  the  gonads  of the  ch ick  embryo ,  t he  a u t h o r  5 found t h a t  
modi f ica t ions  b r o u g h t  a b o u t  b y  o lder  p i tu i t a r i es  could be  
effected b y  younge r  ones on ly  w h e n  the  n u m b e r  of im-  
p l a n t e d  g lands  was increased.  As, however ,  no sat isfac-  
t o r y  m e t h o d  was ava i l ab le  for i m p l a n t a t i o n  of as m a n y  
pieces as six, a new m e t h o d  was developed.  F o r  i m p l a n t a -  
t i on  t h e  I V t h  ven t r i c l e  is u t i l ized of the  4-5  days  old 
ch ick  embryo ,  which  cons t i t u t e s  a large c a v i t y  w i th  a n  
easi ly accessible and  scarcely  vascu la r ized  roof. The  
m e t h o d  appea r s  to  h a v e  suff ic ient  app l i cab i l i ty  to  be of 
i n t e r e s t  to  workers  in o t h e r  fields of research.  

1 V. HAMBURGER, J. exp. Zool. 77, 379 (1938). 
2 V. HAMBURGER, J. exp. Zoo1. 80, 347 (1939). 
3 R. M. MAY and M.-J. THILLARD, C. r. Ass. Anat. 44, 488 (1957). 
4 W. E. DOSSEL, Science 120, 262 (1954). 
s M. M. GROENENDIJK-HUIJBERS, Anat. Rec. 136, 202 (1960). 
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The imp lan ta t ion  proceeds  as follows. Af ter  windowing  
the  egg according to a me thod  descr ibed previously  6, 
chorion and  amnion  covering the  occiput  of the  embryo  
are t o rn  wi th  two pairs  of scissors. In  th is  way  the  roof 
of t he  I V t h  ventr ic le  is exposed,  exh ib i t ing  an a lmost  
avascular  centre,  encircled by  branches  of the  pos ter ior  
and an te r ior  cerebellar  ar ter ies  (Figure). The centre  is 
easily pierced wi th  a sharp  glass needle,  w i thou t  bleeding. 
Then  the  edge of the  opening is caugh t  wi th  a sl ightly b e n t  
forceps. In  th is  way  the  head  of the  embryo  is immobi l ized 
and  the  vent r icu la r  cav i ty  is kep t  f rom collapsing. W i t h  
ano the r  pa i r  of forceps a n u m b e r  of implan t s  are pushed  
in to  the  lumen of the  ventr ic le  unt i l  i t  is all filled up. Care 
should be t aken  no t  to t ea r  the  opening in the  roof, 
o therwise  the  implan t s  m a y  float  out.  In  th is  m a n n e r  the  
au thor  5 successfully imp lan ted  a m a x i m u m  of 6-8-days  
old embryon ic  chick pi tui tar ies .  The mor t a l i t y  ra te  of the  
procedure  is low and  amoun t s  to abou t  5%. 

On au topsy  at  the  end of the  incuba t ion  period,  the  site 
of imp lan t a t i on  is readi ly  recognized by  a defect  in t he  
skin of the  occiput  t h rough  which an encephalocele 
bulges. Af te r  careful opening of the  tumour ,  the  implan ts  
are found well vascular ized and fused wi th  one ano the r  
and wi th  the  vent r icu la r  roof, p ro t rud ing  in to  the  lumen 
of the  ventr icle .  

The implan t s  are fully funct ional ,  as is d e m o n s t r a t e d  
in two sets of expe r imen t s :  (1) Multiple embryonic  chick 
p i tu i tar ies  of 8-18 days  old donor  embryos ,  imp lan ted  
into the  I V t h  ventricle,  p roduced  similar  ovar ian  modifi-  
cat ions  of the  female hos ts  as af ter  in t raeoelomic graf t ing : 
the  r ight  ovaries were enlarged and the  ovar ian  medul la  
was cyst ieal ly  degenera ted  (GROENENDIJK-HUIJBERSS). 
(2) Af ter  imp lan ta t ion  of a comple te  or half  tes t is  of 5-8 
days  old donor  embryos ,  a comple te  or par t ia l  regression 

of the  Miillerian duc ts  of the  female hos ts  occurred,  in a 
s imilar  way  as was previous ly  descr ibed af ter  chorio-  
al lantoic and coelomic imp lan ta t ion  of tes t icular  t issue 
(GROENENDIJ K-HuIJ BERS 7). 

In  order  to evalua te  the  q u a n t i t a t i v e  d e v e l o p m e n t  of 
the  in t r aven t r i cu la r  implants ,  vo lumetr ic  es t imates  in 
pape r  weight  (PW) were made  of 6-day-old embryon ic  
donor  testes ,  which  af ter  imp lan ta t ion  on the  4 th  d a y  
of incuba t ion  remained  in the  female hos ts  unt i l  a u t o p s y  
on the  14th day  of incubat ion.  The mean  P W  values  of 
the  in t r aven t r i cu la r  graf ts  equal led the  means  of the  
in t racoelomic ones (Table I). 

6 M. M. GROENENDIJK-HUIJBERS, Acta morph, neerl.-scand. 7, 241 
(1957). 

7 M. M. GROENENDIJK-HuIJBERS, Anat. Ree. 737, 237 (1960). 

Table I. Paper weight of 6-day-old embryonic testes, developed 
during a 10 day stay in female host embryos 

Site of Size of testis No. of PW mean 
implantation on implantation cases • SD 

Intraventrieular one complete 5 18.22 i 5.73 
testis 

one half 5 17.50 • 9.91 
testis 

hltracoelomic one complete 2 19.95 i 9.97 
testis 

one half 2 15.40 4- 4.10 
testis 

5-day-old chick embryo in paramedian position. Glass needle points 
to the avascular centre of the roof of the IVth ventricle, ch-a: chorion 
and anmion, which has to be opened in order to expose the roof. 
v: line of attachment of ventricular roof, indicating the large extent 

of the ventricular cavity. 

Table II. Relation between volume of testicular implant (estimated in paper weight) at autopsy and degree of Miillerian duct regression in 
fenlale chick embryos 

Site of Age of testis on Day of Regression of Miillerian ducts 
implantation implantation, in implantation 

days of incubation Absent Incomplete Complete 
A B C 

Intraventricular 5-8 4 P W  < 6.4 (2) 11-13 (2) > 15.3 (7) 

Intracoelomic 5-8 4 PW < 6.1 (3) 13 (1) > 12.5 (7) 

Number in brackets indicates the number of cases. A, the amount of testicular tissue developed in the implant is subliminal; B, the amount 
is liminal; C, the amount is minimal. 
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I n  p rev ious  e x p e r i m e n t s  7, i t  was found  t h a t  the  degree 
of regress ion of the  female  Mfil lerian duc ts  could be  re- 
l a t ed  to t he  q u a n t i t y  of t e s t i cu la r  t issue deve loped  in the  
i m p l a n t s  a t  au topsy .  A sub l imina l  a m o u n t  of t e s t i cu la r  
t i ssue  caused  no regression,  a l imina l  a m o u n t  caused  an  
incomple t e  regression,  a n d  a m i n i m a l  a m o u n t  was  re- 
qu i red  to p roduce  a comple te  regression.  

A 6-day-old  test is ,  i m p l a n t e d  on  the  4 t h  day  of incu-  
ba t ion ,  usua l ly  caused a comple te  regression.  I n  o rder  to  
be  able  to  assess the  func t iona l  a c t i v i t y  of t he  i m p l a n t e d  
t e s t i cu la r  t issue, i t  was necessa ry  to i m p l a n t  p a r t s  of 5-8 
days  old testes,  wh ich  would  cause  v a r y i n g  degrees  of 
regression.  The  p r e l i m i n a r y  resu l t s  of these  expe r i men t s  
are l is ted in Tab le  II .  As judged  f rom the  r e l a t ion  be tween  
t he  degree of regress ion of the  h o s t ' s  Mii l ler ian duc t s  and  
t he  q u a n t i t y  of t e s t i cu la r  t i ssue  deve loped  in t he  i m p l a n t  
expressed  in PW,  no dif ference in func t iona l  a c t i v i t y  is 
found  be tween  in t racoe lomic  and  i n t r a v e n t r i c u l a r  im- 
p lan t s .  This  o b s e r v a t i o n  p rov ides  suff ic ient  ev idence  t h a t  
t he  i m p l a n t s  are func t iona l ly  equ iva len t .  Moreover ,  i t  is 
i n t e r e s t i ng  to no te  t h a t  so far  no inf luence  is no t iced  of 
t he  d i f fe ren t  d i s tance  of the  two si tes of i m p l a n t a t i o n  
f rom the  t a r g e t  organ.  

The  e x p e r i m e n t s  r epo r t ed  here  i l lus t ra te  t h a t  the  
i n t r a v e n t r i c u l a r  i m p l a n t a t i o n  is a va luab le  Complement  
to  o t h e r  m e t h o d s  of i m p l a n t a t i o n .  A p a r t  f rom i ts  specific 
usefulness  for d e v e l o p m e n t a l  embryo logy ,  i t  m a y  be of 
i n t e r e s t  to  workers  in va r ious  fields of research,  such  as 
c o m p a r a t i v e  endocr inology,  neuro logy  and  cance r  re- 
search  s. 

Zusammen/assung. Methode  zur  I m p l a n t a t i o n  m e h r e r e r  
Gewebes t i i ckchen  ( H y p o p h y s e  u n d  Testes) in  den  IV. 
Ven t r i ke l  4 -5  B r u t t a g e  a l t e r  H t i h n e r e m b r y o n e n ,  de ren  
funk t ione l l e  Vol lwer t igke i t  d e m o n s t r i e r t  wird. 
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The W a s h - O u t  of Intraarterial ly  Injected 
Krypton 85 f rom the Intest ine of the Cat 

Techn iques  h a v e  r ecen t ly  been  deve loped  for quan t i -  
t a t i v e l y  measu r ing  blood flow and  flow d i s t r i b u t i o n  in 
di f ferent  t i ssues  b y  record ing  the  d i s appea rance  of radio-  
ac t ive  ine r t  gases in jec ted  i n t r a a r t e r i a l l y  l& These  m e t h -  
ods are based  on  the  t heo re t i ca l  cons idera t ions  o r ig ina l ly  
developed b y  KETY a. The  t issue c learance  t e c h n i q u e  
seems a pr ior i  to  be a su i t ab le  me thod  for s t u d y i n g  blood 
f low d i s t r i b u t i o n  w i t h i n  t he  i n t e s t i na l  wal l  s ince i t  con- 
t a ins  a n a t o m i c a l l y  well  def ined par t s ,  such  as t he  muscu-  
laris  a n d  t he  villi.  I n  th i s  p r e l i m i n a r y  repor t ,  e x p e r i m e n t s  
are descr ibed  in which  t he  a b o v e - m e n t i o n e d  t e c h n i q u e  
ha s  been  appl ied  to the  in t e s t ine  of t he  cat .  

Methods. The  e x p e r i m e n t s  were pe r fo rmed  on ca ts  de- 
p r ived  of food for a t  l eas t  24 h a n d  a n a e s t h e t i z e d  w i t h  
chlora lose  (50-70 mg/kg) .  Venous  out f low f rom a sect ion 
of t he  j e j u n u m  weighing 20-50 g was recorded  b y  means  
of a d rop  recorder  un i t  ope ra t i ng  an  o rd ina t e  wri ter .  Ar- 
t e r i a l  inf low pressure  was m o n i t o r e d  f rom the  left  f emora l  
a r t e r y  b y  a m e r c u r y  m a n o m e t e r .  A t r o p i n  was g iven  (1 
mg/kg)  a n d  t he  sp lanchn ic  ne rves  were cu t  b i la tera l ly .  
I n t r a v e n o u s  infus ions  of i sop ropy lno rad rena t i n  to  p roduce  
i n t e s t i n a l  v a s o d i l a t a t i o n  were m a d e  v ia  a c a t h e t e r  in  the  
left  f emora l  vein.  

0.4-0.8 ml  (0.3-0.6 mC) of a sal ine so lu t ion  c o n t a i n i n g  
t he  r ad ioac t ive  isotope K r  s5 was g iven  as a single injec-  
t ion,  l a s t ing  5-10 sec, t h r o u g h  a smal l  b r a n c h  of the  
super io r  mesen te r i c  a r te ry .  T he  y - rad ia t ion  was recorded  
b y  an  e x t e r n a l  sc in t i l l a t ion  de t ec to r  co l l imated  in such  a 
way  t h a t  on ly  r a d i a t i o n  f rom t he  in t e s t ine  was regis tered.  
The  a c t i v i t y  was recorded  w i t h  a s p e c t r o m e t e r  a n d  a 
l inear  r a t e m e t e r  ope ra t i ng  a R i k a d e n k i  recorder .  I n  mos t  
e x p e r i m e n t s  f i -act iv i ty  was  also recorded  b y  m e a n s  of a 
Geiger-Miil ler  t u b e  (Phi l ips  No. 18509) p laced  e i the r  in 
t he  l u m e n  of t he  in t e s t ine  or  aga ins t  t he  outs ide  of t he  gu t  
in  such  a way  t h a t  on ly  a c t i v i t y  f rom t he  i n t e s t i n a l  wal l  

was regis tered.  The  w a s h - o u t  curve  minus  b a c k g r o u n d  
was p lo t t ed  semi loga r i thmica l ly  and  t he  m u l t i e x p o n e n t i a l  
cu rve  was ana lysed  b y  successively s u b t r a c t i n g  exponen-  
t ia ls  as or ig ina l ly  p roposed  b y  DOBSON and  WARNER ~A. 

Results. The  F igure  i l lus t ra tes  t he  d a t a  f rom a repre-  
s e n t a t i v e  expe r imen t .  The  uppe r  p a n e l  shows a semi-  
l oga r i t hmic  p lo t  of  the  K r  85 d i s appea rance  cu rve  as 
m o n i t o r e d  b y  t he  e x t e r n a l  g a m m a  p robe  (heavy  cu rved  
line). A c o n t i n u o u s  record  of a r te r ia l  b lood pressure  and  
venous  ou t f low f rom the  j e j u n u m  was s imu l t aneous ly  ob-  
t a i n e d  (lower panel) .  B lood  flow a n d  blood pressure  re- 
m a i n e d  t h r o u g h o u t  c o n s t a n t  excep t  for a small,  t r a n s i e n t  
flow increase  w h e n  in i ec t ing  the  i so tope  ( t ime zero). The  
decay  of r a d i o a c t i v i t y  is m u l t i e x p o n e n t i a l  and  is the  sum 
of 4 m o n o e x p o n e n t i a l  c o m p o n e n t s  ind ica ted  b y  the  t h i n  
s t r a igh t  l ines of the  f igure ( componen t s  I IV). Since t he  
v e r y  slow c o m p o n e n t  (IV) ev iden t ly  represen t s  b lood flow 
of a t issue outs ide  the  i n t e s t i n a l  wall, t h i s  c o m p o n e n t  was 
cons t ruc t ed  f rom the  decay  of t he  y - rad ia t ion  a f t e r  t he  
f l -radiat ion,  reg is te red  b y  a G-M t u b e  in the  l u m e n  of t he  
in tes t ine ,  h a d  r e t u r n e d  to b a c k g r o u n d  level, i nd i ca t i ng  
t h a t  no r a d i o a c t i v i t y  r e m a i n e d  in t he  in te s t ina l  wal l  (see 
discussion).  The  t ab l e  in  the  u p p e r  r i gh t  p a r t  of t he  
F igure  gives some p e r t i n e n t  d a t a  o b t a i n e d  f rom the  wash-  
ou t  curve.  The  Table  s u m m a r i z e s  11 e x p e r i m e n t a l  runs .  

Discussion. The  e x p e r i m e n t s  r epo r t ed  in th is  s t u d y  in- 
d ica te  t h a t  the  wash -ou t  cu rve  of i n t r aa r t e r i a l l y  in j ec ted  
K r  85, recorded  f rom the  in te s t ine  of the  cat ,  can  be 
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