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p o s i t e  d i r e c t i o n  f o u n d  in  t h e  s t u d y  b y  GILMORE e t  al.  14 
we re  f r o m  s a m p l e s  d r a w n  f r o m  6 h b e f o r e  t o  134 h a f t e r  
d e l i v e r y ,  a s h o r t  t i m e  p e r i o d  for  w h i c h  we  h a v e  no  c o m -  
p a r a b l e  d a t a .  

T h e  s i g n i f i c a n c e  of  p l a s m a  a m i n e  o x i d a s e  a c t i v i t y  a n d  
i t s  r e l a t i o n s h i p s  to  b r a i n  or  s y m p a t h e t i c  m o n o a m i n e  
f u n c t i o n  is n o t  k n o w n .  D i f f e r e n c e s  in  e n z y m e s  r e l a t e d  t o  
t h e  m o n o a m i n e  s y s t e m s  a r e  of  i n t e r e s t  b e c a u s e  of p o s -  
s ib le  r e l e v a n c e  to  t h e  b e h a v i o r a l  c h a n g e s  a s s o c i a t e d  w i t h  
t h e  p o s t  p a r t u m  p e r i o d  in  h u m a n s  s u c h  as  t h e  p u e r p e r a l  
p s y c h o s e s  w h i c h  h a v e  b e e n  r e p o r t e d  s i nce  H i p p o c r a t e s  25. 
T h e r e  is  a d i s a g r e e m e n t  a s  to  w h e t h e r  t h e s e  p s y c h o s e s  
r e p r e s e n t  d i s t i n c t  n o s o l o g i c a l  e n t i t i e s  o r  w h e t h e r  f a c t o r s  
a s s o c i a t e d  w i t h  t h e  p u e r p e r a l  p e r i o d  p r e c i p i t a t e  t h e  ex -  
p r e s s i o n  of e p i s o d e s  of s c h i z o p h r e n i c  o r  m a n i c - d e p r e s s i v e  
psychos is26-30 ,  b o t h  of w h i c h  h a v e  b e e n  a s s o c i a t e d  w i t h  
c h a n g e s  in  o t h e r  m o n o a m i n e  e n z y m e  act ivi t ies31-37.  
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Summary.  C o n s i d e r a b l y  h i g h e r  t h y r o x i n e  a n d  t r i i o d o t h y r o n i n e  c o n c e n t r a t i o n s  in  s e r a  of  b o v i n e  f e t u s e s  t h a n  in  m a t e r n a l  
s a m p l e s  we re  f o u n d  d u r i n g  t h e  l a s t  t r i m e s t e r  of  p r e g n a n c y .  

I t  w a s  s h o w n  t h a t  m a m m a l i a n  f e t a l  t h y r o i d  is a c t i v e  in  
u t e r o  a n d  t h a t  n e g a t i v e  f e e d b a c k  c o n t r o l  a p p e a r s  t o  be  
f u n c t i o n a l  b e f o r e  p a r t u r i t i o n  4,~. T o  k n o w  m o r e  a b o u t  
m o t h e r - f e t u s  i n t e r r e l a t i o n ,  we  c o m p a r e d  t h y r o i d  h o r m o n e  
c o n t e n t  in  s e r a  of  b o v i n e  f e t u s e s  a n d  p r e g n a n t  c o w s  d u r i n g  
t h e  l a s t  t h i r d  of  p r e g n a n c y .  I 

Material and methods. 23 p r e g n a n t  C z e c h  r e d - w h i t e  
c o w s  in  t h e  2 4 1 - 2 7 9 t h  d a y  of  g e s t a t i o n  we re  c l i n i ca l l y  
a n d  h e m a t o l o g i c a l l y  e x a m i n e d  b e f o r e  e x p e r i m e n t .  T h e y  
we re  s u b m i t t e d  to  h i g h  e p i d u r a l  a n a e s t h e s i a  w i t h  p r o c a i n ,  
t h e  h e a d  of  f e t u s  w a s  e x t e r i o r i z e d ,  a r t e r i a  c a r o t i s  w a s  
c a n n u l a t e d  a n d  t h e  f e t u s  w a s  e x a n g u i n a t e d  s. S a m p l e s  of  
m a t e r n a l  b l o o d  we re  w i t h d r a w n  d u r i n g  s u r g i c a l  p r o c e d u r e .  

I n  m a t e r n a l  a n d  f e t a l  se ra ,  t h y r o x i n e  w a s  d e t e r m i n e d  
b y  r a d i o i m m u n o l o g i c a l  m e t h o d  ~ w i t h  s o m e  m o d i f i c a t i o n s  
o f  F6LDESS a n d  t r i i o d o t h y r o n i n e  w a s  d e t e r m i n e d  a c c o r d -  

Thyroxine (Tt) and triiodothyronine (T3) concentrations in maternal 
and fetal sera. BW, body weight; n.s., non-significant 

Mothers Fetuses 

n Means 4- SE n Means4- SE P 

T 4 (nmol/1) 23 42.9 4- 3.3 23 109.4 4- 5.1 < 0.001 

T 3 (nmol/l) 19 0.50 4- 0.05 19 1.22 :J= 0.15 < 0.01 

Correlation coefficients 
T 4 (mother: fetus) + 0.07767 n.s. 
T a (mother: fetus) + 0.21016 n.s.  

Fetal 
T4:BW 23 +0.20033 ms.  
Ta:BW 19 +0.00243 n.s. 
T4:T 3 19 + 0.45442 < 0.05 

Maternal 
T4:T 3 19 -- 0.42385 n.s. 

i n g  to  NAUMAN a n d  •AUMAN 9. T h y r o x i n e  a n t i b o d y  w a s  
p r o d u c e d  a n d  k i n d l y  s u p p l i e d  b y  Dr .  F6LDES s, t r i i odo -  
t h y r o n i n e  a n t i b o d y  w a s  t h e  k i n d  g i f t  f r o m  Dr .  NAUMAN o. 

Results and discussion. T h e  r e s u l t s  a re  s u m m a r i z e d  in  
t h e  T a b l e .  B o t h  t h y r o i d  h o r m o n e s ,  t h y r o x i n e  a n d  t r i -  
i o d o t h y r o n i n e  a r e  in  a t  l e a s t  tw ice  as  h i g h  in  c o n c e n t r a t i o n  
in  f e t a l  s e r a  as  in  m a t e r n a l  ones .  S t u d e n t ' s  t a n d  p a i r e d  
t e s t s  a r e  h i g h l y  s i g n i f i c a n t .  W e  d id  n o t  f i nd  a n y  c o r r e l a t i o n  
b e t w e e n  t h y r o i d  h o r m o n e  v a l u e s  in  f e t u s e s  a n d  m o t h e r s ,  
b e t w e e n  t h y r o i d  h o r m o n e  c o n t e n t  in  s e r a  a n d  b o d y  
w e i g h t  of  f e t u s e s .  W e  a lso  d i d  n o t  f i n d  a n x  t e n d e n c y  of  
t h y r o i d  h o r m o n e  c o n c e n t r a t i o n s  to  c h a n g e  a c c o r d i n g  to  
a g e  of f e t u s e s .  I n  f e t u s e s ,  u n l i k e  m o t h e r s ,  p o s i t i v e  cor -  
r e l a t i o n  b e t w e e n  t h y r o x i n e  a n d  t r i i o d o t h y r o n i n e  w a s  
n o t e d .  

I n  t h e  s h e e p  f e t u s ,  h i g h  t h y r o x i n e  s e c r e t i o n  r a t e  in  
c o m p a r i s o n  t o  m a t e r n a l  one  w a s  d e s c r i b e d  1~ HA- 

1 Acknowledgment. We wish to thank Miss R. FAJKOgOVs for skilled 
technical assistance. 

2 University School of Veterinary Medicine, Brno, Czechoslovakia. 
3 Inst i tute of molecular Genetics, Czechoslovak Academy of 

Sciences, Praha, Czechoslovakia. 
G. t3. HEGSTAD and L. J. WELLS, Anat. Rec. 718, 389 (1954). 

5 M. NIKITOWITCtt and E. KNOBIL, J. clin. Endocr. Metab. 75, 837 
(1955). 

s F. ToragiK and L. CERN'~, In vitro v r  2/3, 46 (1973). 
7 S. J. SIEGEL, W. F. LINE, N. S. YANG, A. KWONG and C. ]FRANK, 

J. olin. Endocr. Metab. 37, 526 (1973). 
s O. F6LDES, to be published. Inst i tute of Experimental Endo- 

crinology, Slovak Academy of Sciences, Bratislava. 
9 A. NAUMAN and J. NAUMAN, Polskie Arehw. Med. wewn. 50, 1295 

(1973). 
10 p. W. NATHAmELSZ, R. S. COMLINE, M. SILVER and A. L. THOMAS, 

J. Endocr. 58, 535 (1973). 
n A. ERENBER~ and D. A. FISCHER, in Foetal and Neonatal Physio- 

logy (Eds. R. S. CO,LINE, K. W. CRoss, G. S. DAVES and P. W. 
NATHAmELSZ, Cambridge University Press, London 1973), p. 508. 



1216 Specialia EXPERIENTIA 32/9 

than ie l sz  et  al. 10 found  also h ighe r  t h y r o x i n e  c o n t e n t  in 
sera  of 3 fe ta l  l ambs  in compar i son  to  m a t e r n a l  values.  
Re l a t i ve ly  h igh  and  s t ab le  va lues  of t h y r o x i n e  in sera of 
7 bov ine  fe tuses  were also described13, b u t  t h e y  were no t  
c o m p a r e d  to  va lues  of mo the r s .  

In  our  s t u d y  cons ide rab ly  h ighe r  t h y r o i d  h o r m o n e  
va lues  in fe ta l  sera  t h a n  in m a t e r n a l  samples  were de- 
m o n s t r a t e d .  W e  h a v e  found  t h a t  also t r i i o d o t h y r o n i n e  
was p r e sen t  in fe ta l  sera  in r e l a t ive ly  h igh  c o n c e n t r a t i o n  

du r ing  t he  las t  t r i m e s t e r  of p r egnancy .  These  resul t s  
sugges t  t h a t  t h y r o i d  g land  has  h i g h  a c t i v i t y  in u tero ,  and  
t h a t  m a t e r n a l  a n d  fe ta l  t h y r o i d  h o r m o n e  pools are re- 
l a t ive ly  i n d e p e n d e n t  of one ano the r .  S igni f ican t  f o r m a t i o n  
of t r i i o d o t h y r o n i n e  in b o v i n e  fe tuses  is supposed.  

13 p. W. NATHANIELSZ, R. S. COMLINE, ~[. SILVER and A. L. THOMAS, 
J. Endocr. 61, 71 (1974). 
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Summary. Record ing  t he  o l fac to ry  r ecep to r  a c t i v i t y  of m a r i n e  fishes p resen t s  p rob lems  due to  the  s h u n t i n g  of the  
e lectr ical  s ignals  b y  t h e  h i g h l y  c o n d u c t i v e  sea water ,  wh ich  resul t s  in  s ign i f ican t  s ignal  loss. B y  record ing  t he  large 
s ignal- to-noise  ra t io  D. C. p o t e n t i a l s  us ing t he  u n d e r w a t e r  e lec t ro -o l fac togram (EOG), we were able  to  s t u d y  o l fac tory  
l e cep to r  p rope r t i e s  of f r e shwa te r  and  m a r i n e  fishes in a c o m p a r a b l e  m a n n e r .  

The  u n d e r w a t e r  e l ec t ro -o l fac togram (EOG) 3, a slow 
(DC) p o t e n t i a l  change  recorded  in t he  w a t e r  above  t he  
surface  of t he  o l fac to ry  m u c o s a  in response  to chemica l  
s t imu la t ion ,  has  been  used to  s t u d y  o l fac tory  r ecep to r  
responses  of f r e shwa te r  fishes a, 4. A single r e p o r t  5 exis ts  
conce rn ing  E O G  responses  f rom a m a r i n e  species, t he  
A t l an t i c  hagf i sh  (Myxine glutinosa, class A g n a t h a ) ,  to  
amino  acids, r e cen t l y  shown  to  be effect ive a t t r a c t a n t s  
for some m a r i n e  fishes 6 a n d  p o t e n t  chemica l  s t imul i  in 
f r e shwa te r  te leos ts  7-10. The  e lect r ica l  responses  f rom the  
excised o l fac to ry  organ  of t he  hagf i sh  are cha rac t e r i zed  
b y  pos i t ive-going  p o t e n t i a l  changes .  We  r e p o r t  here,  ne-  
ga t ive  E O G  recordings  f rom in v ivo  p r e p a r a t i o n s  of 2 
classes of m a r i n e  f ishes:  Chondr i ch thyes ,  t he  A t l a n t i c  
s t i n g r a y  (Dasyatis sabina) and  Os te ich thyes ,  t he  sea ca t -  
f ish (drius /eli@ 

Record ing  t h e  o l fac to ry  r ecep to r  a c t i v i t y  of m a r i n e  
fishes p resen t s  p rob lems  due  to  t h e  s h u n t i n g  of t he  elec- 
t r i ca l  s ignals  b y  ti le h igh ly  c o n d u c t i v e  sea water ,  wh ich  
resu l t s  in s ign i f ican t  s ignal  loss. O l fac to ry  neura l  respon-  
ses h a v e  been  successful ly  recorded  (AC) in f r e shwa te r  
te leos ts  3, a, 7, s w i t h  m e t a l  filled glass cap i l l a ry  electrodes,  
t i p  p l a t ed  w i t h  P t - b l a c k  11, p laced  aga ins t  t i le surface  of 
t he  o l fac tory  mucosa .  W e  t r i ed  th i s  m e t h o d  on  m a r i n e  
fishes, b u t  were unsuccessful  due  to  t h e  s h u n t i n g  of t i le 

10mY . ~  lmV ~j ~ 0.1mV 
a) b) c) 

Fig. 1. EOG responses to 1.0 mM L-alanine. a) freshwater catfish; 
b) sea catfish; c) stingray. The small response magnitude of the sea 
catfish is due to shunting by the highly conductive sea water; that of 
the stingray is due to shunting and possibly an insufficient flow of 
sea water into its large olfactory capsule, which might also account 
for the long time course of the response. Rising edges of records 
have been retouched for clarity. 

r ecep to r  ac t ion  po ten t ia l s .  B y  record ing  t he  larger  s ignal-  
to -noise- ra t io  DC-poten t ia l s ,  we were able  to  s t u d y  ol- 
f ac to ry  r ecep to r  p roper t i e s  of b o t h  f r e shwa te r  and  m a r i n e  
fishes in  a c o m p a r a b l e  m a n n e r .  

F re sh ly  c a u g h t  spec imens  f rom the  Gulf  of Mexico 
were immobi l i zed  ( s t ingray :  MS-222, t r i c a i n e - m e t h a n e  
s u l p h o n a t e ;  ca t f i sh :  Flaxedi l ,  ga l l amine  t r ie th iodide)  
a n d  pos i t ioned  in plexiglass  con ta ine r s  w i t h  ae ra t ed  sea 
w a t e r  c o n t a i n i n g  MS-222 per fus ing  t he  gills t h r o u g h o u t  
t he  exper imen t s .  S t imul i  were d i lu ted  to a t  leas t  50% 
(st ingray)  a n d  25% (catfish) of t he i r  appl ied  concen t r a -  
t ions  as d e t e r m i n d e d  b y  p h o t o d e n s i t o m e t r y  of dye so- 
lut ions.  The  E O G  was recorded  w i t h  ca lomel  e lectrodes  
v ia  R inge r - aga r  filled cap i l la ry  p ipe t tes ,  ampl i f ied  b y  a 
d i rec t -coupled  amplifier~ a n d  d i sp layed  on  a pen  recorder .  
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Fig. 2. Stingray (�9 L-alanine, and sea catfish (0) L-cysteine, 
response-concentration curves in a log-log plot. Peak EOG responses 
are plotted as a function of the estimated concentrations delivered 
by the stimulator. Thresholds are determined by fitting a straight 
line to the response values and intersecting it with the control 
response, i.e. that obtained with the stimulus adjusted for zero 
concentration. The slight electrophysiological responses to the 
control stimulus are due prinlarily to chemical contaminationS, 18. 


