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ca lcu la ted  b y  c o m p a r i n g  t i b i a  w i d t h  responses  to  1 dose 
of p i t u i t a r y  h o m o g e n a t e s  w i t h  t h e  responses  to  2 doses of 
G H  s t a n d a r d  (b racke ted  3-point  assay).  S igni f icance  of 
d i f ferences  in  ep iphysea l  ca r t i l age  w i d t h  was d e t e r m i n e d  
b y  S t u d e n t ' s  t tes t .  A sample  of v e n o u s  b lood  was wi th -  
d r a w n  f rom e x p e r i m e n t a l  r a t s  a t  tl'ae t i m e  of sacrifice for 
b lood  glucose d e t e r m i n a t i o n  (Glucosta t ,  W o r t h i n g t o n ,  
13iochemicals). 

Results and discussion. F r o m  t h e  resu l t s  r e p o r t e d  in t h e  
Tab le  i t  appea r s  t h a t  of t h e  3 e x p e r i m e n t a l  cond i t ions  
inves t iga ted ,  i.e.' i n su l in - induced  hypog lycemia ,  exposure  
to  a cold e n v i r o n m e n t  or f a s t ing  for  60 h, no  one was ab le  
to  induce  s ign i f i can t  changes  in p i t u i t a r y  G H  as meas-  
u red  b y  IRIA, w i t h  t he  excep t ion  of cold exposure,  wh ich  
in  e x p e r i m e n t  2 i nduced  a c l ea rcu t  increase  of p i t u i t a r y  
G H  levels. I n  c o n t r a s t  w i t h  these  n e g a t i v e  resu l t s  is t h e  
d r a m a t i c  decrease  in r a t  p i t u i t a r y  G H  c o n c e n t r a t i o n  
obse rved  in t h e  a f o r e m e n t i o n e d  s i t ua t i ons  w h e n  p i t u i t a r y  
G H  levels were d e t e r m i n e d  b y  B A  in  t h e  same  p i t u i t a r y  
ex t rac t s .  I t  would  appear ,  in  a g r e e m e n t  w i t h  our  p rev ious  
resu l t s  5, t h a t  t he  more  ef fec t ive  s t imulus  in  re leas ing 
p i t u i t a r y  GH, as j u d g e d  b y  b ioassay ,  is cold exposure  
( expe r imen t  3 f rom 70.0 ~g /mg to  4.1 vg/mg),  b u t  also 
insu l in  h y p o g l y c e m i a  a n d  severe  f a s t ing  were h igh ly  
ac t ive  as s t imul i .  

The  a l m o s t  all nega t i ve  resu l t s  o b t a i n e d  t i l l  now  in t he  
r a t  b y  m e a s u r i n g  p l a s m a  a n d  p i t u i t a r y  G H  levels b y  
RIA ,  ref lect  t he  i n a b i l i t y  to  m o d i f y  in w h i c h e v e r  d i rec t ion  
p l a s m a  or p i t u i t a r y  G H  levels a n d  raise  aga in  t h e  p rob-  
l em of t h e  a d e q u a c y  of t h i s  assay  in t he  n o n - p r i m a t e  
species. E v e n  if t h e  B A  c e r t a i n l y  suffers f rom lack of 
specif ic i ty  14, neve r the l e s s  resu l t s  o b t a i n e d  in t h e  r a t  b y  
B A  are  Compat ib le  w i t h  t h e  f ind ings  o b t a i n a b l e  in  pr i -  
m a t e s  b y  RIA .  I n  a d d i t i o n  n u m e r o u s  ind ica t ions  r eached  
b y  B A  in r a t  o f ten  se rved  to  f u r t h e r  progress  in  t h e  
c la r i f ica t ion  of some aspec ts  of t he  CNS i n v o l v e m e n t  in  
t he  con t ro l  of G H  secre t ion  in p r i m a t e s  15,1G 

The  poss ib i l i ty  t h a t  w h a t  is c u r r e n t l y  m e a s u r e d  as G H  
b y  R I A  in p l a s m a  or p i t u i t a r y  of t h e  m a n i p u l a t e d  r a t  
m a y  n o t  be  iden t ica l  to  t h e  molecule  respons ib le  for t h e  
m e t a b o l i c  a n d  g r o w t h  effect  of t h e  h o r m o n e  s , is no t  
comple t e ly  d ivorced  f rom t he  p r e s e n t - d a y  rea l i ty  17. 

Ef for t s  a imed  to  s t u d y  f u r t h e r  t he  specif ic i ty  of t h e  
an t i s e ra  c u r r e n t l y  used, as well as t he  possible  presence  
in t he  p i t u i t a r y  e x t r a c t s  or in  p l a s m a  of subs t ance ( s  ) 
aspecif ical ly  in t e r f e r r ing  w i th  t h e  a n t i g e n - a n t i b o d y  
b ind ing ,  are u r g e n t l y  needed.  On th i s  l ine of i n v e s t i g a t i o n  
work  is u n d e r  way  also in our  l abora to r i e s  is. 

Zusammen]assung. Zur  B e s t i m m u n g  des Geha l t s  a n  
W a c h s t u m s h o r m o n  in der  H y p o p h y s e  w u r d e n  die radio= 
immuno log i sche  und  die biologische Me thode  ve rwende t .  
Die R e s u l t a t e . d e r  i m m u n o l o g i s c h e n  B e s t i m m u n g  v 0 n  
W a c h s t u m s h o r m o n  n a c h  Insu l ins t ress ,  K~l te  oder  H u n -  
ger  w a r e n  nega t iv ,  w~ihrend im bio logischen  Ve r such  eine 
deu t l i che  A b n a h m e  des Geha l t s  a n  W a c h s t u m s h o r m o n  
in der  H y p o p h y s e  Ies tzus te l len  war .  
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Iodine Accumulation by the Nephridia of Sipunculus (Sipuncula) 

Prev ious  s tud ies  r e l a t ed  to t h e  n e p h r i d i a  of S ipuncu la  
h a v e  b e e n  concerned  m o s t l y  w i t h  h is to logica l  detai l ,  
especial ly  those  of HARMS 1 a n d  KELLEY 2; r ecen t  i n fo rma-  
t i on  on  phys io logica l  a n d  b iochemica l  aspec ts  of osmo- 
regu la t ion ,  n e p h r i d i a l  c o n t e n t s  or f unc t i on  of n e p h r i d i a  
in  o s m o r e g u l a t i o n  can  be  found  in  t he  pape r s  b y  KOLLER S, 
GROSS 4, EDMONDS 5, KAMEMOTO and  LARSON 6 a n d  
VIRKAR 7. TOWLE and  GIESE s, whi le  s t u d y i n g  b i o c h e m i c a l  
changes  d u r i n g  r e p r o d u c t i o n  and  s t a r va t i on ,  d e t e r m i n e d  
t he  w a t e r  c o n t e n t  and  p r o t e i n  level  of t he  n e p h r i d i a  of 
Phaseo losoma .  

The  p r e s e n t  r e p o r t  p re sen t s  d a t a  on  t h e  iodine  c o n t e n t  
in  t h e  n e p h r i d i a  of 2 species of S ipunculus ,  n a m e l y  
S. mulHsutcatus FISCHER 19139 a n d  S. natans FISCHER 
19541% All spec imens  were col lected a t  S~o Sebast i~o,  
on  t h e  l i t t o r a l  of t h e  S t a t e  of S~o Paulo ,  d u r i n g  t h e  
m o n t h s  of S e p t e m b e r  and  Oc tober  1968; no  ev idence  was 
found  of deve lop ing  gonads ,  t he  an i m a l s  the re fo re  be ing  
cons idered  i m m a t u r e .  

Spec imens  of S. multisulcatus r a n g e d  in we igh t  f rom 
23-43 g, t h e  size v a r y i n g  f rom 15-18 em in length .  I n  

S. natans t h e  we igh t  va r i ed  f rom 80-120 g, t h e  l e n g t h  
be ing  20-25 cm;  in b o t h  species t h e  sac-l ike n e p h r i d i a  
m a y  a t t a i n  3-4  cm in length .  The  m e t h o d  used for  t he  
d e t e r m i n a t i o n  of iodine ha s  a l r eady  been  r epo r t ed  11. 
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Iodine content (~zg/100 g fresh tissue) 
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Region or Structure Sipunculus natans Sipunculus multisulcatus 
Average Range Factor ~ Average Range Factor 

Muscles of anterior body wall 55.7 (47.3- 62.0) 4.95 58.4 (50.5- 72.6) 4.82 

Muscles of median body wall 27.5 (22.3- 35.4) 4.80 25.8 (23.4- 28.0) 4.55 

Muscles of posterior body wall 16.7 (10.6- 23.5) 5.04 18.6 (16.4- 20.5) 4.51 

Proboscis 136.4 (120.5- 157.0) 5.21 131.9 (122.0- 141.0) 4.63 

Oesophagus 56.8 (40.3- 75.5) 4.92 46.9 (44.2- 50.5) 4.98 

Tentacles 79.0 (65.0- 90.2) 5.55 76.5 (70.5- 82.2) 5.34 

Retractor muscles of introvert 6.8 (5.0- 9.1) 5.44 6.3 (5.0- 7.4) 5.07 

Nerve cord 6.3 (4.3- 9.0) 4.09 5.7 (4.1- 8.2) 3.98 

Digestive tract 236.1 (143.4- 343.5) 6.79 372.4 (296.5- 434.5) 5.78 

Nephridia 2123.2 (2058.3-2200.3) 3.25 2538.6 (2460.2-2618.5) 3.04 

Coelomic fluid 11.3 (9.8- 13.7) 20.75 12.1 (10.0- 13.2) 14.24 

The factor presented in the TabIe allows the calculation of the results in relation to the dry weight. 

The  resu l t s  are s u m m a r i z e d  in t he  Table .  T h e y  show 
v e r y  low va lues  of iodine for s t r u c t u r e s  l ike t he  n e r v e  cord  
a n d  t he  r e t r a c t o r  muscles  of t h e  i n t r o v e r t ;  h ighe r  va lues  
were o b t a i n e d  for t h e  ten tac les ,  p robosc is  a n d  d iges t ive  
t r ac t .  E x c e p t i o n a l l y  h i g h  values ,  however ,  were  f o u n d  in 
t h e  n e p h r i d i a  of b o t h  species, such  a c c u m u l a t i o n  be ing  so 
far  u n k n o w n  for  t h i s  g roup  of an imals .  

A c c u m u l a t i o n  of iod ine  in u n e x p e c t e d  s i tes  or s t ruc tu re s  
in i n v e r t e b r a t e s  ha s  been  repor ted ,  a m o n g  others ,  for t h e  
hepa t i c  region of Balanoglossus (Enteropneusta)1~,  t he  
p h a r y n x  of Lineus (Nemert ina)~3 a n d  t h e  se tae  of poly-  
chae tes  14, ~5. 

I n  r e l a t i on  to t h e  poss ible  func t i on  of iodine in t h e  
n e p h r i d i a  of Sipunculus i t  is of i n t e r e s t  to  m e n t i o n  
t h a t  HARMS 1 h a d  a l r eady  ascr ibed,  on  morpho log ica l  a n d  
physio logica l  g rounds ,  a n  i m p o r t a n t  h o r m o n a l  f unc t i on  
to  t he  nephr id ia ,  cons ider ing  t h e m  as e q u i v a l e n t  to  t h e  
v e r t e b r a t e  ad r ena l  glands.  T he  p r e s e n t  f ind ings  sugges t  
t h a t  t he  n e p h r i d i a  m a y  also b e  invo lved  in t h e  iodine  
me tabo l i sm.  

Rdsumd. L a  d 6 t e r m i n a t i o n  du  c o n t e n u  d ' iode  dans  les 
d i i f6rents  organes  des esp~ces du  genre  Sipunculus 
(Sipuncula)  a m o n t r 6  que  les n @ h r i d i e s  p r 6 s e n t e n t  la  
plus h a u t e  c o n c e n t r a t i o n  de ce t te  subs tance ,  ensu i te  

v i e n t  l ' i n t e s t i n  e t  la  t rompe .  La  for te  a c c u m u l a t i o n  d ' iode  
dans  les n @ h r i d i e s  laisse supposer  que  ces o rganes  son t  
responsab les  du  m6 tabo l i sme  des iodoprot6 ines  dans  ce 
groupe  d ' I nve r t6b r6s .  
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Effect of Body  T e m p e r a t u r e  on Intracel lular pH 

T h o u g h  i t  is well  k n o w n  h o w  t e m p e r a t u r e  affects  
s imple  buf fe r  sys t ems  a n d  t h e  ac id-base  p roper t i e s  of t h e  
blood,  t h e r e  are  no  d a t a  r epo r t ed  a b o u t  t h e  i n t r ace l lu l a r  
buf fe r ing  a n d  i ts  r e l a t ion  to  t e m p e r a t u r e .  As a f i rs t  
a p p r o a c h  to  th i s  p r o b l e m  we d e t e r m i n e d  who le -body  
in t r ace l lu l a r  p ~  in n e p h r e c t o m i z e d  dogs 1 w i t h  t h e  D~[O 
m e t h o d  S . The  d o g s  were a n a e s t h e t i z e d  w i t h  N e m b u t a l  
a n d  pa ra ly sed  w i t h  Succinyl  choline.  T he  b o d y  t e m p e r a -  
t u r e  was a d j u s t e d  b y  m e a n s  of a n  a r t e r io -venous  b y p a s s  
t h r o u g h  a h e a t  exchanger ,  t he  a r te r ia l  pCO 2 was k e p t  a t  

desired levels be tween  13 and  120 m m  Hg b y  a p p r o p r i a t e  
v e n t i l a t i o n  w i t h  a p u m p .  The  e x t r a c e l l u I a r  space  was  
o b t a i n e d  f rom t h e  d i s t r i b u t i o n  of inul in ,  t o t a l  b o d y  
w a t e r  was  a s sumed  to  be  60% of t h e  b o d y  weight .  T h e  
effect  of t e m p e r a t u r e  on  t h e  p K  va lue  of DMO was 

1 E.D. ROBIN, R. J. WILSON and P. A. BROMBERG, N.Y. Acad. Sci. 
92, 539 (1961). 
W. J. WADDELL and T. C. BU'TLF~, J. clin. Invest. 38, 720 (1959). 


