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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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3 S. S. KETY, Pharmacol .  Rev. 3, 1 (1951). 
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Cat 2.4 kg. Upper panel: the 
disappearance of intraarterially 
injected Kr 85 from the jejunum 
(heavy curved line). Graphic re- 
preientation of the resultant ex- 
ponentials is shown by thinner 
straight lines (see text). Pertinent 
data obtained from the curve is 
given in the accompanying table. 
Lower panel: continuous record 
of arterial inflow pressure and 
venous outflow from the jejunum 
obtained simultaneously to the 
elimination of Kr sS. For details, 
see text. 

Component f Component II Component I / I  Component IV Venous 
outflow 

T1/2, % initial T1/2, % initial T1/2, % initial T1/2, nfi/inin. 100 g 
nfin activity nfin activity rain activity min 

0.11 34 2.10 23 7.80 43 56.2 14 
0.11 27 2.45 17 6.30 56 180 15 
0.05 44 2.05 39 6.60 17 57.0 24 
0.07 37 1.80 39 8.90 24 36.2 24 
0.08 47 1.51 35 5.00 18 36.1 26 
0.18 49 1.40 29 4.35 22 100 36 �9 
0.08 37 1.32 40 5.45 23 41.3 37 
0.08 58 1.35 25 3.95 17 46.6 38 
0.18 42 1.03 32 3.50 26 45.4 43 ~ 
0.12 42 1.14 21 3.20 37 20.8 46 �9 
0.08 22 0.96 53 3.10 25 60.8 48 a 

Denotes experimental runs during constant intravenous infusion of isopropylnoradrenalin. 

r e so lved  in to  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 .  T h e i r  locali- 
z a t i on  a n d  f u n c t i o n a l  s igni f icance  are,  as  yet ,  n o t  com-  
p l e t e ly  k n o w n  b u t  e x p e r i m e n t s  are  in p r o g r e s s  to  e luc ida te  
t he se  p r o b l e m s .  A few c o m m e n t s  will, h o w e v e r ,  be  made .  

T h e  v e r y  s low c o m p o n e n t  (IV) w a s  n e v e r  r eco rded  b y  
t h e  G-M t u b e s  r eg i s t e r ing  a c t i v i t y  f r o m  t h e  i n t e s t i n e  only .  
E x p e r i m e n t s  also s u g g e s t  t h a t  t h e  d e c a y  c u r v e  of 7- 
r a d i a t i o n  b e c o m e s  m o n o e x p o n e n t i a l  w h e n  the  f l - rad ia t ion  
h a s  r e t u r n e d  to  b a c k g r o u n d  level. Th i s  i nd ica t e s  t h a t  t he  
f o u r t h  c o m p o n e n t  is loca ted  ou t s ide  the  i n t e s t i n a l  wall.  

H a l f - t i m e  va lue s  s imi l a r  to  t hose  of  c o m p o n e n t  I I I  h a v e  
been  recorded  w h e n  K r  ss is local ly  in j ec ted  to  t h e  in tes -  
t i na l  muscu l a r i s .  F u r t h e r m o r e ,  a s s u m i n g  a t i s s u e / b l o o d  

p a r t i t i o n  coeff ic ient  close to  one  5, t he  s lope of t h e  t h i r d  
c o m p o n e n t  i nd i ca t e s  a r eg iona l  b lood  f low of  10-20 
m l / m i n  �9 100 g, w h i c h  is in  close a g r e e m e n t  w i t h  b lood  
f low va lue s  r e p o r t e d  for  o t h e r  s m o o t h  musc l e  t i ssues~,L 
Th i s  da ta ,  t hen ,  s u p p o r t s  t h e  idea  t h a t  t h e  t h i r d  c o m p o -  
n e n t  re f lec t s  b lood  f low in t h e  m u s c u l a r i s  of t h e  in tes t ine .  

.5 j .  LADEFOGED~ personal colnmunication. 
60.  MUNCK, H. LYSGAARD, G. PONTONNIER, H. LEF~VRE, and 

N. A. LASSEN, Lancet 1, 1421 (1964). 
7 M. KAMPP and 0. LUNDGREN, to be published. 
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Assuming  homogenous  flow in the  muscularis ,  t he  two  
fas t  c o m p o n e n t s  (I, II) must ,  by  exclusion, be located in 
the  mucosal  and  submucosa l  layers. If  the  t i ssue/blood 
pa r t i t i on  coefficient  is close to  one the  hal f - t ime values  of 
componen t s  I and  I I  cor respond to blood flows of 400-1400 
and  30-70 ml /min  �9 100 g, respect ively .  

The fas tes t  c o m p o n e n t  (I) m a y  indicate  the  exis tence 
of a shun t ing  mechan i sm which would then  be of consid-  
erable magn i tude  judging  by  the  percen tage  of init ial  
ac t iv i ty  (Table). Theoret ical ly ,  the  shun t ing  of k r y p t o n  
could be expla ined  in t e r m s  of an ar te r io-venous  blood 
flow shunt ,  b u t  it  is a priori  unl ikely t h a t  as m u c h  as 
35-50% of the  in tes t ina l  blood flow should be d i s t r ibu ted  
to  such a bypass  and  there  are no o the r  da t a  to suppor t  
th is  possibil i ty.  A n o t h e r  exp lana t ion  seems more  plau- 
sible. P re l iminary  expe r imen t s  in th is  l abora to ry  indicate  
the  exis tence of a coun te r -cu r ren t  exchange be tween  the  
ar ter ial  and  venous ends  of the  hairpin-l ike vascular  loops 
of the  in tes t ina l  villi s. Such an a r r a n g e m e n t  would facili- 
t a t e  a diffusion t r ans fe r  f rom the  ar ter ial  to the  venous  
end  of easily diffusible and /o r  l ipid-soluble subs tances  in 
the  blood. These subs tances  would, ins tead  of pass ing 
along the  long axis of the  vessels, t end  to be shun t ed  be- 
tween  the  ar ter ia l  and  venous  ends  of capi l lary loops, as 
is the  case in the  renal  medul la  9a0. I t  is sugges ted  t h a t  

in t raa r t e r i a l ly  in jec ted  k r y p t o n  is shun ted  in the  in tes t ine  
of t he  ca t  b y  such a mechanism11. 

Zusammen/assung. Der zeitliche Verlauf  der  El imina-  
t ion von  in t raar te r ie l l  in j iz ier tem K r y p t o n  aus den Ge- 
weben  des K a t z e n d a r m e s  wurde  unte rsucht .  Die gefun- 
dene E l imina t ionskurve  konn te  in vier  Tei lkurven auf- 
gel6st und  die ana tomische  Lokal is ierung und funkt ionel le  
B e d e u t u n g  dieser  K o m p o n e n t e n  kurz d iskut ier t  werden.  
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STUDIORUM PROGRESSUS 

The Effect of Acute  Starvat ion  on Thyro id  
Funct ion in Rodents  

A t r o p h y  and colloid r e t en t ion  in the  thyro id  as a con- 
sequence of s t a rva t ion  was first  r epor ted  by  JACKSON in 
19161; STEPHENS 2 repor ted  similar resul ts  in 1940. In  
1949, WILLIAMS et  al. a d e m o n s t r a t e d  d imin ished  1311 
up take  by  the  t hy ro id  gland in the  s t a rved  animal .  
RIVERO-FONTAN et  al. 4 r epor ted  comparab le  results.  
However ,  VAN MIDDLESWORTH 5'6 a n d  MONEY ~ found 
d iminished  up take  by  the  thyro id  in s ta rva t ion .  DONATI 
et  al. s in 1963 repor ted  d iminished oxygen uti l izat ion,  
decreased e ry th rocy t e  rad io t r i iodo thyron ine  uptake ,  di- 
minished p lasma levels of t r i iodo thyron ine  and  thyroxine ,  
as well as increases in the  24 h laliodide thyro id  up take  
and  thyro id  concen t ra t ions  of iodide, moniodo ty ros ine  
(MIT), d i iodotyros ine  (DIT), t r i iodo thyron ine  (Ta) and 
thy rox ine  (T4) in acute ly  s t a rved  rats.  The exp lana t ion  of 
these results  was no t  immed ia t e ly  apparen t ,  and  the  pre-  
sent  s t u d y  was u n d e r t a k e n  to  clarify the  mechan i sms  in- 
volved.  

Materials and methods. Female  Sprague-Dawley  ra ts  
weighing 180-200 g were ut i l ized in all exper iments .  
S ta rva t ion  was for a 96 h per iod wi th  water  ad l ibi tum. 
T S H  t r ea t ed  ra ts  received 0.5 uni t  bovine TSH/0 .5  ml  
0.9% saline solut ion in t raper i tonea l ly  a t  the  same t ime  
intervals .  L i t t e r  ma te s  fed a d ie t  of Pur ina  Labo ra to ry  
Chow served as controls .  Oxygen  up take  was de t e rmined  
by  means  of 1 min oxygen  up take  sp i rometer  using 100% 
oxygen  wi th  anhydrous  po tass ium hydrox ide  as the  CO 2 
absorber .  The e ry th rocy t e  rad io t r i iodo thyron ine  up take  

(ETa) was de te rmined  by  a modif ica t ion  8 of the  m e t h o d  
of HAMOLSKY e t  al.9 

24 h following the administration of i/~c of carrier free 
Na i~II the amount of radioactivity in surgically removed 
rat thyroids was measured and the thyroid uptake calcu- 
lated. 4 thyroid glands were subsequently homogenized 
and hydrolyzed for a 40 h period at 37 ~ ill a buffered 
solution with pancreatin added to a final concentration 
of I~o at a pH of 8.5. Aliquots of the hydrolysate and a 
non-radioactive concentrate of 50 #g each of IV~IT, DIT, 
T3, T4, and potassium iodide were then applied to What- 
man No. i chromatography paper. Bidimensional ascend- 
ing chromatography was carried out for 18 h at 20~ 
in an n-butanol dioxane, 2 normal NH4OH system 
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