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The influence of acute hypophysectomy (series II) and acute hypophysectomy + homogenate of neurohypophyses injected i.p. (series III)  on 
the urine output (V), sodium excretion (UN~V), glomerular filtration rate (GFR) and tubular rejection fraction for sodium (TRFN~) as compared 
to the non-hypophysectomized rats (I) 

Period Time (min) I If  I I I  

Non-hypox (n -- 5) Hypox (n = 5) Hypox + neurohypo- P P 
physes i.p. (n = 5) I : II  I : I I I  

V ([xl/min) 

1 . 0 -  20 2.94 s 0.45 a 2.94 • 0.65 a 3.78 + 0.66 a ns ns 
2 20- 40 35.35 -4- 5.68 9.03 ~ 1.11 43.75 ~_ 6.19 < 0.002 ns 
3 40- 60 32.94 i 3.67 9.91 I 1.48 32.33 • 5.06 < 0.001 ns 
4 60- 80 21.04 ~ 4.73 8.09 ~2 2.02 7.77 -4- 2.12 < 0.05 < 0.05 
5 80-100 14.97 ~= 3.26 6.61 =L 1.68 3.84 -t- 0.85 ns < 0.05 

UN~V ([xEq/min) 

1 0- 20 0.06 • 0.01 0.08 4- 0.03 0.08 • 0.02 ns ns 
2 20- 40 6.13 i 0.99 0.41 J= 0A1 8.54 ~: 1.38 < 0.001 ns 
3 40- 60 6.81 • 1.10 0.77 4- 0.23 7.76 4- 1.29 < 0.001 ns 
4 60- 80 3.73 • 0.89 0.26 q- 0.10 1.85 -- 0.54 < 0.01 ns 
5 80-100 2.58 n~ 0.64 0.41 =E 0.24 0.77 • 0.26 < 0.05 < 0.05 

GFR (ml/min) 

1 0- 20 1.37 -}- 0.19 0.97 -- 0.21 1.83 -b 0.26 ns ns 
2 20- 40 
3 40- 60 1.59 q- 0.16 1.04 • 0.16 1.34 -4- 0.18 < 0.05 ns 
4 60- 80 1.47 t- 0.17 0.84 • 0.11 0.91 • 0.27 < 0.02 ns 
5 80-100 1.34 q- 0.15 1.02 t= 0.20 0.94 4- 0.49 ns ns 

T R F ~  (%) 

1 0- 20 0.04 -4- 0.02 0.07 -4- 0.03 0.03 ~- 0.01 ns ns 
2 20- 40 
3 40- 60 3.16 i 0.50 0.55 4- 0.10 4.02 • 0.42 < 0.001 ns 
4 60- 80 1.94 :t- 0.52 0.29 i 0.08 1.49 i 0.17 < 0.001 ns 
5 80-100 1.59 :[: 0.54 0.35 4- 0.24 0.88 -- 0.26 ns ns 

a Means • S.E. The infusion was given in the 2nd urine-sampling period. All values were calculated per 1 g of kidney weight. 

bes ides  i ts  poss ib le  effect  on  t h e  s o d i u m  t r a n s p o r t  10, aIso 
p l a y  a role  in c a u s i n g  the  r ena l  h a e m o d y n a m i c s  to  p r o m o t e  
s o d i u m  e x c r e t i o n  d u r i n g  t h e  ex t r ace l l u l a r  f lu id  v o l u m e  
e x p a n s i o n .  

Zusammen/assung. E s  w i r d  gezeigt,  dass  die N a t r i u m -  
u n d  W a s s e r a u s s c h e i d u n g  h y p o p h y s e k t o m i e r t e r  R a t t e n  
d u r c h  ein H y p o p h y s e n h i n t e r l a p p e n e x t r a k t  ko r r i g i e r t  
w e r d e n  k a n n .  E s  h a n d e l t  s ich  dabe i  n i c h t  u m  A D H  u n d  

das  n a t r i u r e t i s c h e  P r i n z i p  s che in t  s u c h  v o m  O x y t o z i n  
v e r s c h i e d e n  zu sein. 
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i~ The present results and conclusions were discussed in detail by One 
of the authors (B. L.) in his Purkynje Lecture on 'Interaction of 

hormonal and non-hormonal mechanisms of the body fluids vo- 
lume regulation' at the XIXth  Meeting of the Czechoslovak Phy- 
sioIogical Society, held in Prague on January 26-28, 1972. 
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Period of Teratogenic Vulnerability of Rat Embryo to Induction of Hydrocephalus by Tel lurium 

Congen i t a l  c o m m u n i c a t i n g  h y d r o c e p h a l u s  h a s  b e e n  
p r o d u c e d  in t h e  o f f s p r i n g  of r a t s  fed me ta l l i c  t e l l u r i u m  
t h r o u g h o u t  or  d u r i n g  p a r t  of t h e  g e s t a t i o n a I  p e r i o d ! - 4  
T h e  ob j ec t i ve  of t h i s  w o r k  w a s  to  de l inea te  t h e  prec ise  
pe r i od  of t e r a t o g e n i c  s u s c e p t i b i l i t y  of t h e  e m b r y o  to  
t e l l u r i u m  b y  l i m i t i n g  t h e  m a t e r n a l  a d m i n i s t r a t i o n  of t he  
m e t a l  t o  s ingle  i n j ec t i ons  on  specif ic  d a y s  of ges t a t ion .  

I n  p r e v i o u s  s t ud i e s  2 t h e  da i ly  ora l  i n t a k e  of t e l l u r i u m  
b y  p r e g n a n t  r a t s  p r o d u c i n g  h y d r o c e p h a l i c  o f f s p r i n g  w a s  
15.4 m g / k g  as m e a s u r e d  in m e t a b o l i s m  cages.  T h i s  dose  
w a s  u sed  as  a r o u g h  gu ide  in p r e l i m i n a r y  e x p e r i m e n t s  

des igned  to  e s t a b l i s h  a t e r a t o g e n i c  dose  level  u s ing  
p a r e n t e r a l l y  a d m i n i s t e r e d  t e l l u r i u m .  F e m a l e  L o n g  E v a n s  
r a t s  f r o m  o u r  o w n  i n b r e d  c o lony  were  b r e d  a n d  t h e  
m o r n i n g  of a p p e a r a n c e  of s p e r m  w a s  t a k e n  as d a y  zero of 
p r e g n a n c y .  F i n e l y  p u l v e r i z e d  meta l l i c  t e l l u r i u m  (Merck, 
D a r m s t a d t ,  G e r m a n y )  s u s p e n d e d  in ol ive  oil w a s  in jec ted  
i.p. or  i .m.  i n to  p r e g n a n t  r a t s  in s ingle  doses  on  spe-  
cific d a y s  of ges t a t ion .  These  p r e l i m i n a r y  e x p e r i m e n t s  
d e m o n s t r a t e d  t h a t  an  i .m. m a t e r n a l  i n j ec t ion  of 13 m g / k g  
t e l l u r i u m  on  d a y  9 of g e s t a t i o n  r e su l t e d  in h y d r o c e p h a l i c  
o f f s p r i n g  w i t h  few feta l  dea ths .  Th i s  dose  of t e l l u r i u m  
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Gestation No. Deliveries Total No. No. Hydrocephalus Hydrocephalus 
day injected maternal injection (%) offspring born offspring examined fetal resorptions ~ (%) 

7 10 80 55 33 26 1 3.0 

8 8 63 33 22 26 0 0 

9 11 100 104 75 14 18.6 

10 6 83 38 32 10 10 31.0 

11 7 86 53 51 11 0 0 

12 5 100 44 37 0 0 

13 5 80 35 27 9 0 0 

Totals 98 362 277 82 25 -- 

Control b 12 100 109 94 -- 1 1.1 
(9-13) 

Due to the prolonged (10 day) postnatal observation period only those animals failing to deiiver by day 22 of gestation were examined for 
uterine resorption sites, b Moderate ventricular dilatation was observed in 1 control animal following olive oil injection on day 9. 

was accordingly  admin i s t e red  by  i.m. in jec t ion  to 5-10 
p r e g n a n t  ra t s  for each day  of ges ta t ion  f rom 7-13. 2 or 
3 p r e g n a n t  controls  were in jec ted  wi th  single doses of 
olive oil for each day  of ges ta t ion  f rom 9-13. 

Te l lu r ium- induced  hydrocepha lus  is usual ly  pos tna t a l  
and  grossly a p p a r e n t  only  5-6 days  af ter  b i r t h  1, 2. For  
th is  reason the  d a m s  were al lowed to  del iver  and  the  
offspr ing observed  closely for 10 pos tna t a l  days  a t  which  
t ime  t h e y  were sacrif iced and  f ixed in Bouin ' s  solution.  
Af ter  10 days  to 2 weeks f ixat ion,  t he  newborn  pups  were  
serial ly sect ioned and  examined  for hydrocepha lus  and  
o the r  defects  according to a prev ious ly  descr ibed m e t h o d  ~. 
Those an imals  exh ib i t ing  increased vent r icu la r  d i la ta t ion  
at  au topsy  were classed hydrocephal ic .  Due to  the  pro- 
longed p o s t n a t a l  observat ion ,  only  those  mo the r s  failing 
to del iver  were au tops ied  and  examined  for fetal  resorp-  
t ion  si tes the  day  fol lowing the  p red ic t ed  delivery.  

Resul ts  are shown in the  Table.  I t  is a p p a r e n t  t h a t  the  
embryon ic  per iod of t e ra togenic  suscept ib i l i ty  to  tellu- 
r ium falls on day  9 and 10 of ges ta t ion  since wi th  one 
except ion,  hydrocepha lus  occurred following ma te rna l  
in jec t ions  only  dur ing  th is  period.  In  v iew of the  demon-  
s t r a t ed  pers i s tence  of t e l lu r ium in t issues due  to  p ro te in  
b ind ing  s , the  single incidence of hydrocepha lus  following 
day  7 in jec t ion  m a y  have  been due to a de layed  effect  of 
res idual  te l lur ium.  We  a t t r i b u t e  the  occurrence  of 
hydrocepha lus  in one contro l  an imal  to a spon taneous  
mal fo rmat ion .  Spon taneous  hydrocepha lus  in t he  order  

' of 1% incidence has  been  repor ted  for o ther  ra t  colonies v, s. 
Mal format ions  o the r  t h a n  hydrocepha lus  were no t  observ-  
ed. These f indings  agree in p a r t  w i th  the  r epo r t  of 
DUCKETT et  al. 4 t h a t  hydrocepha lus  was observed  in 
offspr ing of ra t s  fed te l lur ium f rom day  10-15 b u t  no t  
in t he  ges ta t ional  per iods  of days  1-9 nor  16-21. These 
au thors  were no t  able to  p roduce  hydrocepha lus  by  
'single insul t ' ,  i.e., feeding 50 mg te l lur ium on a single day  
of gesta t ion.  The induc t ion  of hydrocepha lus  on days  9 
and  10 of ges ta t ion  by  i.m. in jec t ions  b u t  no t  by  oral 
admin i s t r a t i on  on single days  p r o b a b l y  indica tes  be t t e r  
abso rp t ion  of the  me ta l  by  the  pa ren te ra l  route.  

The te ra togenic  suscept ib i l i ty  to  te l lur ium thus  occurs 
shor t ly  af ter  germ layer  fo rma t ion  and  dur ing  a per iod 
in which  mos t  c zntra l  nervous  sy s t em anomal ies  have  
been r epo r t ed  for th is  species (day 9-11 of gestat ion)  9. 
Recen t  expe r imen t s  in th is  l abora to ry  (in Teratology) 

have  d e m o n s t r a t e d  t r ansp lacen ta l  up t ake  of 127 mtell u_ 
r ium by  the  developing r a t  f rom day  8-21 of ges ta t ion  
using t echn iques  of d i rec t  t issue counts  and whole  body  
au to rad iography .  These f indings  toge the r  w i th  t he  resul ts  
of the  p resen t  work  es tabl ish  the  presence  of te l lur ium 
in the  ra t  embryo  du r ing  the  te ra togenic  per iod  of sensi- 
t i v i t y  and s t rongly  suppor t  the  concep t  of a d i rect  
t e ra togenic  effect  of th is  me ta l  on the  fetus 10 

Zusammen/assung. Die in t ramuskul i i re  In j ek t ion  yon  
meta l l i schem Tellur an tr~tchtige R a t t e n  am 9. oder  
10. Tag der Ges ta t ion  f i ihr te  bet  den Jung t i e r en  zu Hy-  
drocephal ie .  Bet Verabfo lgung des Metalls  vor  oder  nach  
dieser Per iode  der  E m b r y o n a l e n t w i c k l u n g  konn te  die 
Missbi ldung n ich t  b e o b a c h t e t  werden.  Das Auf t r e t en  der  
Hydrocepha l i e  nach  Verabfo lgung  yon Tellur korre l ier t  
somi t  mi t  der  <~empfil~dlichen Phase~ der  Z N S - E n t w i c k -  
lung bei der Ra t t e .  
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