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deep changes  induced  b y  MTU t r e a t m e n t .  The s ignif icance male il r a p p o r t o  M I T / D I T  cancel lando le sal ient i  a l tera-  
of these  las t  f indings deserve  fu r the r  a t t e n t i o n  and  s tudy ,  zioni i ndo t t e  dal  t r a t t a m e n t o  con t iouraci le .  

Riassunto. Gli au tor i  h a n n o  o t t e n u t o  in conigli un  siero 
a n t i - T S H  usando  come an t igene  o rmone  bovino.  Ques to  
siero inibisce il T S H  endogeno  di r a t t i  nu t r i t i  con d ie ta  di 
R e m i n g t o n  e t r a t t a t i  con t iouraci le ,  i m p e d e n d o  cosi la 
fo rmaz ione  della iperplas ia  t i roidea.  ~ s t a to  anche  osser-  
v a t o  che il t r a t t a m e n t o  con siero a n t i - T S H  m a n t i e n e  nor-  
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O n  t h e  C o n t r o l l i n g  F u n c t i o n  o f  the Kidneys  i n  

Fibr ino lys i s  

The  lyt ic  ac t ion  of ur ine upon  impure  f ibrin clots~, ~ was  
e luc ida ted  when'  a p l a sminogen  ac t iva tor ,  n a m e d  urokin-  
ase (UK) was found  in urine a-5. 

I t  is supposed  t h a t  U K  is a p la sma  p lasminogen  ac t iva-  
t o r  which,  a f te r  i t  has  been  t r ans fe r red  f rom the  t issues to  
t he  blood and  carr ied to the  kidneys,  is exc re ted  wi th  t he  
ur ine 6, 7. 

ASTRUP and  STERNDORFF 3 sugges ted  t h a t  U K  m a y  be 
a p r o d u c t  of t he  k idney,  a sugges t ion  s u p p o r t e d  by  o the r  
obse rva t ions  s. I t  can  therefore  be accep ted  t h a t  t he  fibri-  
nolysis  ac t iva to r  reaches  t h e  blood f rom t h e  k idney  t issue 
as i t  does  f rom the  o t h e r  t issues.  

So far  no inves t iga t ions ,  a p a r t  f rom the  eva lua t ion  of 
t he  excre t ion  of U K  wi th  the  urine,  h a v e  been  carr ied ou t  
on the  poss ib i l i ty  of t h e  secre t ion  of t h i s  p r o d u c t  b y  t h e  
k i d n e y  in to  t h e  blood. I t  m a y  be expec t ed  t h a t ,  if U K  is 
sec re ted  by  t h e  k i d n ey  in to  t he  blood,  t he  f ibr inoly t ic  
a c t i v i t y  of t he  renal  venous  b lood will be  h igher  t h a n  t h a t  
of rena l  ar ter ies .  

In  t he  inves t iga t ions  p r e s e n t e d  in th is  communica t i on ,  
t h e  f ibr inotyf ic  a c t i v i t y  of euglobul ins  f rom the  renal  
a r te r ia l  blood (RAB~ or b lood euglobul ins  f rom o t h e r  
vessels is c o m p a r e d  w i t h  the  f ib r ino ly t i c  a c t i v i t y  of euglo- 
bul ins  f rom the  renal  venous  blood (RVB).  

Methods. The  h u m a n  blood was col lected f rom surgical  
p a t i e n t s  dur ing  opera t ions  on the  k idneys  f rom renal  ves- 
sels and  cubi ta l  veins.  

In  r abb i t s  unde r  e thy l  e the r  anaes thes ia ,  t he  a b d o m i n a l  
c a v i t y  was  opened  and  the  b lood was col lected f rom the  
renal  vessels and  oth6r  blood vessels. 

R e n a l  b lood stasis  was induced  by  pressure  on the  renal  
vein  near  to  the  v e n a  cava.  

Ur ine  s tas is  was induced  by  pressure  on the  region of 
the  u re t e r  nea res t  to  the  k idney .  

Blood was  w i t h d r a w n  in to  0.1 M p o t a s s i u m  oxa la te  
(9/1 :v/v). The  euglobut ins  were  ob ta ined  a f te r  d i lu t ing  the  
oxa la ted  blood p l a s m a  10 t imes  a n d  p rec ip i t a t i ng  a t  p H  
5.3 b y  t h e  a d d i t i o n  of N/6 acet ic  acid. The  p rec ip i t a t e  was  
dissolved in bo ra t e  buffer  (pH 7.6) to  ha l f  of t he  original  
p l a sma  volume.  

Clot t ing  was induced  a f t e r  the  add i t i on  of an equa l  
vo lume of  t h r o m b i n  9 (bovine t h r o m b i n  4 uni t s /ml ,  con- 
t a in ing  0.0125 M CaClz). 

The f ibrinolysis  t ime  was e s t i m a t e d  a t  a t e m p e r a t u r e  
of 37°C f rom the  m o m e n t  when  calcified t h r o m b i n  was  
added .  

Results. The dif ference in t he  f ibrinolysis  t ime  of R A B  
and  R V B  euglobul ins  in r abb i t  is p r e s e n t e d  in Table  I. 

The f ibr inolysis  t ime  of the  euglobulins  f rom R V B  is 
shor t e r  t h a n  t h a t  f rom RAB. Rena l  blood s tasis  causes  a 
fu r the r  decrease of f ibr inolysis  t ime  (Table II).  

L iga t ion  of t he  ure te r  i tself  w i t h o u t  pressure  on rena l  
veins causes  such an increased ac t iva t ion  of f ibr inolysis  

Tab. I. Fibrinolysis of the euglobulin fraction of rabbit's blood. 

Number Euglobulin plasma fraction Fibrinolysis 
of cases derived from time in mill 

15 Arterial blood 198 
(gs-2s0) 

Renal venous blood 
Before stasis : 15 

15 

12 

12 

After stasis : 

5 rain 

10 rain 

15 rain 

103 
(18-172) 
86 
(10-155) 
3s 
(0-60) 
i8 
(0-aT) 

Tab. II. Fibrinolysis of the euglobulin fraction of rabbit's blood before 
and after stasis of the urine 

Euglobulin fraction; Fibrinolysis time in rain 
Blood derived from Rabbits 

I II III IV V VI 

Femoral vein 164 128 110 ~73 190 - 
Renal artery 182 119 92 280 175 170 
Renal vein 
Before stasis of the urine 75 65 66 170 141 120 

10rain 45 14 - 120 95 20 
After stasis of the urine 20 rain 14 18 - - 42 22 

30 min no clot appeared 28 - 32 

Tab. III. Fibrinolysis of human euglobulin plasma fraction in min 

Cubital veins Renal arteries Renal veins 

155 130 18 
136 ~ 17 
150 142 35 
192. - -  34 
193 187 72 
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in the  r ena l  b lood t h a t  t he  f low of t h i s  b lood i n to  t he  ge- 
neral  c i r cu la t ion  causes  a decrease  of t h e  f ibr inolys is  t ime  
of the  eug lobul ins  in  t he  b lood  o b t a i n e d  for exam p l e  f rom 
a o r t a  or  a r t e r i a  carot is .  

I n  some cases, a f t e r  p ressure  on  t he  r ena l  ve ins  or l iga- 
t ion  of t h e  ure te rs ,  such  no t i ceab le  a c t i v a t i o n  of f ibr ino-  
lysis occurs  in  t he  eug lobul ins  of t he  r ena l  b lood  t h a t  du -  
r ing  t h e i r  p r e p a r a t i o n  a p ro t eo ly t i c  b r e a k - d o w n  of f ibr ino-  
gen t akes  place,  t h u s  showing  a lack of coagu l a t i on  a f t e r  
the  a d d i t i o n  of calcif ied t h r o m b i n .  

This  inc reased  f ib r ino ly t i c  a c t i v i t y  m a y  also be  o b s e r v e d  
in t h e  p l a sma .  The  p l a s m a  in such  cases c o n t a i n s  f ibr ino-  
gen and ,  a f t e r  r e ca l c ina t i on  a n d  coagu la t ion ,  i t s  f ib r ino-  
lysis t i m e  va r i e s  f rom 2.5 to  6 h. I n  f ib r ino ly t i c  i nac t i ve  
p lasma ,  no  f ibr inolys is  was  obse rved  in 20 h.  

On ly  t h e  R V B  eug lobu l ins  o b t a i n e d  w i t h o u t  s tas is  a n d  
w i t h o u t  p ressure  on  t h e  u re t e r s  show f ib r ino ly t i c  a c t i v i t y  
t h a t  is m a r k e d l y  h i g h e r  t h a n  in t h e  a r t e r i a l  b lood  eug lobu-  
lins. Eug lobu l ins ,  f r om t he  r a b b i t  v e n o u s  b lood  de r ived  
f rom t h e  f emora l  vein,  the  m a r g i n a l  a u r i c u l a r  vein ,  t he  
v e n a  c a v a  be low t h e  inf low of b lood  f rom t h e  r ena l  ve ins ,  
f rom t h e  j u g u l a r  ve in  a n d  f rom t he  b o n e - m a r r o w  blood,  
do n o t  show a n y  n o t e w o r t h y  f ib r inoIy t ic  a c t i v i t y  com- 
pa red  w i t h  t he  f ib r ino ly t i c  a c t i v i t y  of R A B  euglobul ins .  

The  h u m a n  k i d n e y  is s imi la r  in  t h i s  r e spec t  to  t he  r a b b i t  
k idney .  I n  5 surg ica l  pa t i en t s ,  b lood  was  col lected 5 t imes  
f rom t h e  r ena l  ve ins  a n d  c u b i t a l  ve ins  a n d  3 t imes  f rom 
the  r ena l  a r te r ies  ( T a b l e  I I I ) .  

The  resu l t s  o b t a i n e d  a f t e r  e s t i m a t i o n  of eug lobu l ins  
f ibr inolys is  t i m e  in p a t i e n t s  c o r r e s p o n d e d  to those  o b t a i n e d  
in t h e  e x p e r i m e n t s  w i t h  t he  r a b b i t  blood.  

T h e  f ibr inolys is  t i m e  of R V B  eug lobu l ins  is a lways  
s h o r t e r  t h a n  t h a t  of RAt3 a n d  c u b i t a l  ve ins  eug lobul ins  in  
man .  

Discussion. F r o m  the  d i f ference  in f ib r ino ly t i c  a c t i v i t y  
obse rved  b e t w e e n  R V B  a n d  RAt3  i t  m a y  be  supposed  t h a t  
t he  h i g h e r  f ib r ino ly t i c  a c t i v i t y  of t h e  fo rmer  is caused  b y  
a r e d u c t i o n  in f ibr inolys is  i nh ib i t i on .  Th i s  m a y  be  a r e su l t  

of a g r ea t e r  exc re t ion  of t he  i n h i b i t o r s  w i t h  t he  urine*0, u 
t h a n  of p l a s m i n o g e n  a c t i v a t o r ,  w h i c h  is supposed  to  be  
car r ied  to  t h e  k i d n e y  w i t h  t h e  b lood  s t r eam.  However ,  
on  l iga t ing  the  u re te r s  a n  increased  f ib r ino ly t i c  a c t i v i t y  
of r ena l  b lood is also m a r k e d  a n d  even  more  no t i ceab le  
t h a n  d u r i n g  b lood s tas is  a n d  t a k e s  place in such  condi-  
t ions  t h a t  a loss of f ib r ino lys i s  i n h i b i t o r s  f rom the  b lood 
is p rac t i ca l ly  impossible .  

I n  such  cond i t ions  a n  increase  in f ib r ino ly t i c  a c t i v i t y  
of r ena l  b lood can  be e x p l a i n e d  as b e i n g  t he  r e su l t  of a n  
increased  c o n c e n t r a t i o n  of t h e  p l a s m i n o g e n  a c t i v a t o r  pro-  
duced  local ly b y  t he  k i d n e y  a n d  secre ted  i n to  t he  blood.  

The  resu l t s  ind ica te  t he  power fu l  effect  of t he  f ibr ino-  
lysis a c t i v a t o r  p roduced  b y  t he  k i d n e y  w h i c h  would  
a p p e a r  to  be the  o rgan  con t ro l l i ng  t he  f ibr inolys is  of t he  
c i r cu la t ing  blood. 

The  presence  of U K  in h u m a n  a n d  a n i m a l  u r ine  a p p e a r s  
to  be  mere ly  a side effect  of t h e  m u c h  more  i m p o r t a n t  
f unc t i on  of the  k idney ;  t h a t  is, t h e  p r o d u c t i o n  of t he  plas-  
m i n o g e n  a c t i v a t o r  a n d  t he  sec re t ion  of i t  i n to  t he  c i rcula-  
t i n g  blood.  

Zusammen/assung. Die F ib r ino lyseze i t  de r  E u g l o b u l i n e  
aus  d e m  ]31ut der  N i e r e n v e n e n  i s t  kf i rzer  als  die F ib r ino -  
lysezeif  de r  Eug lobu l ine  aus  d e m  B l u t  de r  N i e r e n a r t e r i e n  
des  Menschen  und  Kan inchens .  Es  wi rd  h i e r aus  gefolgert ,  
dass  die Niere Urok inase  p r o d u z i e r t  u n d  s o m i t  e in  Organ  
ist,  das  die F ib r ino lyse  des k r e i s e n d e n  B l u t e s  kon t ro l l i e r t .  
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Effect  of  T h y r o x i n e  o n  R a d i o i o d i n e  M e t a b o l i s m  
b y  t h e  T h y r o i d  G l a n d  o f  G o l d f i s h ,  Carass ius  
a u r a t u s  L . ,  in F r e s h  and  I o d i n e - E n r i c h e d  Water  

I n  t e l e o s t e a n  fish, t he  t h y r o i d  g l and  is d i f fused a long  
t he  v e n t r a l  ao r t a .  The  bas ic  f u n c t i o n  of t he  t h y r o i d  is to  
c o n c e n t r a t e  iodine  a n d  to  fo rm f rom th i s  bas ic  e l e m e n t  a 
cha r ac t e r i s t i c  iodopro te in .  I n  general ,  m a r i n e  forms,  
wh ich  l ive in s a l t - w a t e r  r ich  in iodine,  a c c u m u l a t e  less 
iodine  1-3. On t h e  c o n t r a r y ,  iod ine  a c c u m u l a t i o n  is h i g h  in 
f r e sh -wa te r  f ish 4-~. I t  h a s  also b e e n  s h o w n  t h a t  goldfish,  
Carassius auratus L., b e h a v e d  d i f f e ren t ly  w h e n  k e p t  in  
f r e sh -wa t e r  t h a n  t h e y  do in iod ine -en r i ched  w a t e r L  The  
presence  of a b u n d a n t  iodine  in a q u a r i u m  w a t e r  caused  
t he  goldf ish  to t a k e  up  i n j ec t ed  rad io iod ine  less ef fec t ively  
a n d  to  excre te  more  of r ad io iod ine  in to  t he  w a t e r  t h a n  d id  
t he  f ish m a i n t a i n e d  in f r e sh -wa te r  w h i c h  c o n t a i n  v e r y  
l i t t le  iodine.  Th i s  para l le l s  t he  d i f ference  in iodine  accu-  
m u l a t i o n  a n d  r e t e n t i o n  in t he  t h y r o i d  b e t w e e n  m a r i n e  a n d  
f r e sh -wa te r  f ish a n d  sugges ts  t h a t  t h e  cause  of t h a t  
d i f ference is a ssoc ia ted  w i t h  t h e  l a rger  s tores  of iodine 
w h i c h  are  n o r m a l l y  p r e s e n t  in  sea. T he  p r e s e n t  exper i -  
m e n t s  were ca r r ied  o u t  to  d e t e r m i n e  if t he  t r e a t m e n t  of 
t he  f ish w i t h  t h y r o x i n e  b r o u g h t  a b o u t  a n y  difference.  

Material and Methods. Two groups  of goldf ish  were m a i n -  
t a i n e d  in f r e s h - w a t e r  a n d  iod ine -en r i ched  w a t e r  (60 p .p .m.  

K I  solut ion)  in well  a e r a t ed  a q u a r i a  in a c o n s t a n t  t e m p e r -  
a tu re  room a t  20°C for a week.  E a c h  f ish was  t h e n  in- 
j ec ted  w i th  40 fzc of car r ier - f ree  I TM i n t r a p e r i t o n e a l l y .  T h e  
so lu t ion  of I xat was m a d e  in phys io log ica l  sa l ine  so t h a t  i t  
would no t  in te r fere  w i t h  t he  osmot ic  b a l a n c e  of t he  fish. 
The  needle  was p u s h e d  t h r o u g h  t he  h y p a x i a l  musc les  of 
t he  cauda l  pedunc le  to  t he  p e r i t o n e a l  c a v i t y  so t h a t  a n y  
leakage  of t he  r ad io i cd ine  was  p r e v e n t e d  w h e n  t h e  needle  
was w i t h d r a w n .  

A t  regu la r  i n t e rva l s  s t a r t i n g  f rom 1 h, f ive f ishes were  
t a k e n  out ,  a n e s t h e t i z e d  in 1 :2000  so lu t ion  of t r i ca ine  
m e t h a n e  su l fona te  (MS 222), r a d i o a c t i v i t y  of I TM was  
d e t e r m i n e d  on  a scaler  us ing  a t h i n  w i n d o w  Geiger  t u b e  
(No. D34,  Nuc lea r -Ch icago  Corp.)  b y  t h e  t e c h n i q u e  de-  
scr ibed b y  SWIFT s , all t h e  r ead ings  were  co r rec t ed  for 
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