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m e a s u r e d  w i t h  a n  i n t r ace l l u l a r  microe lec t rode ,  is de-  
creased w i t h  t h e  decrease  of ex t r ace l l u l a r  Ca++ concen-  
t r a t i o n  e 

To  d e t e r m i n e  w h e t h e r  t h e  ex t r ace l lu l a r  Ca ++ w h i c h  
diffuse i n to  t h e  s m o o t h  musc le  cell c a n  i n i t i a t e  t h e  con-  
t r ac t ion ,  t he  fol lowing e x p e r i m e n t  was  p e r f o r m e d  in  t h e  
K-depo la r i zed  p r e p a r a t i o n .  Af t e r  p r e t r e a t m e n t  of Taenia 
coli f i r s t  for  30 ra in  w i t h  a Ca++-free K-Locke ' s  so lu t ion  
c o n t a i n i n g  1 m M  of e t h y l e n e - d i a m i n e - t e t r a - a c e t a t e  
(EDTA)  a n d  t h e n  for  10 m i n  w i t h  a Ca++-free so lu t ion  
w i t h o u t  E D T A ,  d i f f e ren t  c o n c e n t r a t i o n s  of Ca ++ were  
added .  C o n t r a c t i o n s  b y  Ca ++ were  obse rved .  

F i g u r e  2 shows  t h e  r e l a t i o n  b e t w e e n  t h e  in i t i a l  speeds  
of c o n t r a c t i o n  a n d  t h e  c o n c e n t r a t i o n s  of Ca++ added .  T h e  
m i n i m a l  c o n c e n t r a t i o n  of Ca ++ r equ i r ed  to  i n i t i a t e  con-  
t r a c t i o n  v a r i e d  f rom 10 -e to  1 0 - 5 M  in t h i s  i nves t iga t ion .  
I n i t i a l  speeds  of c o n t r a c t i o n  were  l i nea r ly  p r o p o r t i o n a l  
to  a d d e d  Ca++ c o n c e n t r a t i o n s  in  t h e  r a n g e  f rom 2 × 10 -~ 
to  1 × 10-3M.  
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Fig. 2. The relation between initial speed of contraction produced by 
calcium and concentration of calcium added in the depolarized 
smooth muscle. This experiment was performed with isotonic 
measurement to observe complete relaxation of the smooth muscle. 
The complete relaxation was observed within 30 rain of treatment 
with Ca-free K-Locke's solution containing 2 mM of EDTA. After 
an additional treatment of the preparation with Ca-free K-Locke's 
solution without EDTA, different concentrations oI Ca were added. 
Initial speeds of contraction were measured and plotted against 
added Ca concentrations as % of the speed observed with 2 mM of 
Ca. Open circle, initial speeds of contraction in the presence of 1 mM 
manganese; closed circle, without manganese. 

I t  is  r e a s o n a b l e  to  a s s u m e  t h a t  i n t r a c e l l u l a r  Ca ++ in  
t he se  p r e p a r a t i o n s  were  lowered  to  a l m o s t  i den t i ca l  con-  
c e n t r a t i o n s  b y  iden t i ca l  p r e t r e a t m e n t  before  d i f f e ren t  con-  
c e n t r a t i o n s  of  Ca ++ were  a d d e d  extracel lular ly . .  I f  t h i s  as- 
s u m p t i o n  is accepted ,  F i g u r e  2 shows  t h a t  t h e  in i t i a l  speeds  
of c o n t r a c t i o n  are  l i nea r ly  p r o p o r t i o n a l  to  [Ca]o/[Ca]~ 
f rom 2 × 10 -s to  1 × 10-3M.  I n  add i t ion ,  b o t h  a m p l i t u d e  
a n d  in i t ia l  speed  of c o n t r a c t i o n s  were  s t r o n g l y  decreased  
in  t he  p resence  of 1 m M  of M n  ++, w h i c h  is t h o u g h t  to  
i n h i b i t  Ca ++ in f lux  i n to  t h e  musc le  cell ~. 

A s s u m i n g  t h a t  t h e  a c t i o n  p o t e n t i a l  of t h e  s m o o t h  
musc le  is 60 m V  a n d  t h e  specific c a p a c i t a n c e  is 10 p F J c m  i, 
Ca  i n f lux / sp ike  wou ld  be, roughly ,  m o r e  t h a n  3 × 10 -I~ 
m o l e s / c m  ~. As i t  is r e p o r t e d  t h a t  t h e  d i a m e t e r  of t h e  
s m o o t h  musc le  is a b o u t  4 t~ a n d  t h e  l e n g t h  is a b o u t  1 5 0 / ~ s  
t h e  c i r c u m f e r e n t i a l  a rea  would  be  a b o u t  1.9 X 10 -5 c m  ¢ 
a n d  t he  v o l u m e  would  be  a b o u t  1.9 × 10 .9 e m  s. F r o m  
these ,  i t  is ca l cu la t ed  t h a t  t h e  t o t a l  Ca ++ e n t e r i n g  a s ingle  
musc le  cell is a b o u t  5.7 X 10 -x~ moles / sp ike  a n d  t h i s  Ca++ 
is also ca l cu l a t ed  to  be  3 x 10 -6 as a i n t r a -ce l lu l a r  f ina l  
c o n c e n t r a t i o n  w h i c h  m a y  be  e n o u g h  to  i n i t i a t e  t h e  con-  
t r a c t i o n  of  s m o o t h  muscle .  

These  r e su l t s  a n d  ca l cu l a t i ons  s t r o n g l y  sugges t  t h a t  t h e  
Ca ++ w h i c h  e n t e r  i n t o  t h e  s m o o t h  musc le  cell d u r i n g  
t h e  sp ike  p o t e n t i a l  c a n  be  d i r ec t l y  r e l a t ed  to  t h e  con-  
t r a c t i l e  e lements .  

F u r t h e r  s tud ies  of t h e  d i s soc ia t ion  of e lec t r ica l  a n d  
m e c h a n i c a l  ac t iv i t i e s  shou ld  be  u n d e r t a k e n .  

Zusammen[assung. Die C a - W i r k u n g e n  auf  e l ek t r i sche  
u n d  m e c h a n i s c h e  Akt iv i t tk t  g l a t t e r  M e e r s c h w e i n c h e n -  
m u s k e l n  w u r d e n  u n t e r s u c h t .  Die  R e s u l t a t e  s p r e c h e n  da -  
fiir, dass  K a l z i u m i o n e n ,  die w t ih r end  d e r  D a u e r  des  
A k t i o n s p o t e n t i a l s  in  d ie  g l a t t e  Muskelzel le  e i n t r e t e n ,  a m  
k o n t r a k t i l e n  E l e m e n t a r v o r g a n g  be te i l i g t  s ind.  
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M e t a b o l i c  Ef fects  of  T h y r o x i n e  in Infant  R a t s  

I t  h a s  b e e n  e s t ab l i s hed  t h a t  t h e  t h y r o i d  h o r m o n e  
r egu la t e s  g rowth ,  d i f f e r e n t i a t i o n  a n d  o x i d a t i v e  m e t a b o -  
l i sm in  va r ious  an imals .  D u r i n g  t h e  ea r ly  p o s t n a t a l  
per iod,  t h y r o x i n e  def ic iency h a s  i m p a i r i n g  effects  on  t h e  
d e v e l o p m e n t  of m a n y  organs ,  especia l ly  of t h e  c e n t r a l  
n e r v o u s  sys tem,  e.g. in  m a m m a l s  ~-4, A t  a b o u t  t h e  age of 
2 weeks  t h e  t h y r o i d  g l and  becom es  i m p o r t a n t  for  t h e  
t h e r m o r e g u l a t i o n  of t h e  r a t  5. D u r i n g  t h i s  per iod,  t h e  
a c t i v a t i o n  of t h y r o i d  is p r o n o u n c e d  6,7. SHAPIRO 4 f o u n d  
t h a t  t h y r o i d e c t o m y  or  t h y r o x i n e  a d m i n i s t r a t i o n  d id  n o t  
in f luence  m e t a b o l i c  r a t e  or  b o d y  t e m p e r a t u r e  in  r a t s  
d u r i n g  t h e  f i r s t  2 weeks  of life. I t  was  o b s e r v e d  b y  
HEMON s, however ,  t h a t  t h y r o x i n e  does n o t  increase  t h e  
o x y g e n  c o n s u m p t i o n  in  r a t s  aged  10-12 days  w h e n  
m e a s u r e d  a t  a n  e x t e r n a l  t e m p e r a t u r e  of 29.5 °C, b u t  a t  
35 °C t h e  increase  was  a p p r o x i m a t e l y  25%.  

As t h e  resu l t s  of ou r  p i lo t  e x p e r i m e n t s  were in conf l ic t  
w i t h  t h e  p r ev ious  ones  c o n c e r n i n g  t h e  m e t a b o l i c  ra te ,  t h e  
effect  of t h y r o x i n e  on  t he  succinic  d e h y d r o g e n a s e  a c t i v i t y  
of l iver,  ske le ta l  musc le  a n d  b r a i n  homogena te s ,  a n d  also 
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on  t h e  oxygen  c o n s u m p t i o n  of t h e  a n i m a l s  in  va r ious  
a m b i e n t  t e m p e r a t u r e s ,  was  s tud ied .  

Material and methods. S p r a g u e - D a w l e y  r a t s  were  used  
as e x p e r i m e n t a l  an imals .  L i t t e r s  were r educed  to  8 an imals .  
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Fig.  1./~{ean oxygen  consumpt ion  of  rats a t  d i f fe rent  age levels as a 
function of body temperature. Open circles: controls, solid circles: 
thyroxine-treated animals (dose 300/*glkgday for 3 days; for 5 days 
in the oldest age group). The numbers of animals and standard 
deviations are shown for each graph. 
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H a l f  of t h e m  rece ived  t h e  e x p e r i m e n t a l  t r e a t r n e n t  a n d  t h e  
o t h e r  ha l f  s e rved  as cont ro ls .  T h y r o x i n e  so lu t ion  (dis- 
so lved  in  0 .1n N a O H  a n d  d i lu t ed  w i t h  0 .9% saline) a n d  
T S H  sal ine so lu t ion  were  i n j ec t ed  s.c. once  a day.  The  
con t ro l  a n i m a l s  rece ived  c o r r e s p o n d i n g  a m o u n t s  of saline.  

T h e  r a t e  of oxygen  c o n s u m p t i o n  was  m e a s u r e d  w i t h  
P a u l i n g ' s  p a r a m a g n e t i c  oxygen  ana lyze r  ( B e c k m a n  E2).  
F o r  c o n t i n u o u s  m e a s u r e m e n t  of t h e  b o d y  t e m p e r a t u r e s ,  
a t h e r m o c o u p l e  was  f ixed o n  t h e  n e c k  sk in  w i t h  a piece  
of a d h e s i v e  p l a s t e r  in  y o u n g e s t  age g roups  a n d  i n se r t ed  
i n to  t he  colon  in a n i m a l s  aged  20 days .  T h e  o x y g e n  con-  
s u m p t i o n  was  m e a s u r e d  a t  a fa l l ing a m b i e n t  t e m p e r a t u r e  
of + 36 to  + 15°C. D u r i n g  th i s  per iod,  w h i c h  l a s t ed  for  
45-60  min ,  t he  b o d y  t e m p e r a t u r e  decreased  f rom 37 to  
28 °C. The  o x y g e n  c o n s u m p t i o n  was  r eco rded  a t  each  full  
degree  of dec reas ing  b o d y  t e m p e r a t u r e .  T h e  resu l t s  a re  
expressed  as  ml /g  of b o d y  we igh t /h .  

T h e  activity of succinic  d e h y d r o g e n a s e  c o m p l e x  of 
l iver,  t h i g h  musc le  a n d  b r a i n  h o m o g e n a t e s  was  m e a s u r e d  
a t  37°C w i t h  t h e  m e t h o d  of KuN a n d  ABOOD s as de-  
sc r ibed  ear l ier  1°. T h e  resu l t s  were  ca l cu la t ed  to  g ive /*g  of 
r educed  t r i p h e n y l t e t r a z o l i u m  chlor ide  (TTC) for 1 m g  of 
t i ssue  (fresh weight )  in  10 min.  

Results and discussion. The  m e a n  va lues  of oxygen  
c o n s u m p t i o n  of r a t s  as a f u n c t i o n  of t h e i r  b o d y  t e m p e r a -  
t u r e  a re  p r e s e n t e d  in F i g u r e  1. T h e  g r a p h s  i n d i c a t e  t h a t  
a 3 d a y  t r e a t m e n t  w i t h  a t h y r o x i n e  dose of 3 0 0 / ~ g / k g d a y  
increases  t h e  m e t a b o l i s m  s ign i f i can t ly  in  5- a n d  8-day-old  
r a t s  (p < 0.05 a n d  p < 0.001, respec t ive ly)  a n d  s l igh t ly  
b u t  n o t  s ign i f i can t ly  in  3-day-old  ones.  As t h e  3 d a y  
t r e a t m e n t  was  n o t  e n o u g h  to  s t i m u l a t e  d i s t i n c t l y  t h e  
m e t a b o l i s m  of 20-day-old  ra ts ,  t h e  t r e a t m e n t  was  com- 
m e n c e d  2 d a y s  ear l ier  a n d  t h u s  e x t e n d e d  to  l a s t  for  5 days .  
The  r a t e  of o x y g e n  c o n s u m p t i o n  was  t h e n  c lear ly  in-  
c reased  (p < 0.001) as s h o w n  in  F i g u r e  1. T h e  inc reased  
o x y g e n  c o n s u m p t i o n  of t h e  t h y r o x i n e  t r e a t e d  a n i m a l s  
was  also obse rved  a t  lower  a m b i e n t  a n d  b o d y  t e m p e r a -  
tures ,  a l t h o u g h  t he  d i f ference  in  t h e  c o n s u m p t i o n  be-  
t w e e n  t r e a t e d  a n d  c.ontrol a n i m a l s  was  r e l a t ive ly  s l igh te r  
a t  lower  t e m p e r a t u r e s .  
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Fig. 2. Mean succinic dehydrogenase activity 
in livcr (white columns), muscle (liningleaning 
left) and brain {lining leaning right) of rats 
at various age levels. C = controls, T = thy- 
roxine-treated animals (dose 300 lzg/kg day, 
for 3 days unless otherwise stated). The 
numbers of mfimals and the standard devia- 
tions are shown at the top of each column. 
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The  n e g a t i v e  resu l t s  o b t a i n e d  b y  ear l ier  a u t h o r s  could 
be  exp l a ined  to  be  due  to  t h e  t h y r o x i n e  dosage,  since ou r  
e x p e r i m e n t s  n h a v e  s h o w n  t h a t  in  a d d i t i o n  to  t h e  age of 
a n i m a l s  a n d  t h e  d u r a t i o n  of t r e a t m e n t ,  also t he  a m o u n t  
of i n j ec t ed  t h y r o x i n e  s t r o n g l y  inf luences  t he  response.  
La rge  doses of t h y r o x i n e  e v e n  i n h i b i t e d  t he  me tabo l i sm.  

T h e  s t i m u l a t e d  oxygen  c o n s u m p t i o n  could be  exp la ined  
b y  suppos ing  t h a t  t h y r o x i n e  a c t i v a t e s  c e r t a i n  enzymes  
of o x i d a t i v e  cell m e t a b o l i s m .  T h u s  t h e  effect  of t h y r o x i n e  
t r e a t m e n t  on  t h e  a c t i v i t y  of succinic  d e h y d r o g e n a s e  of 
l iver,  t h i g h  musc le  a n d  b r a i n  h o m o g e n a t e s  was  s tud ied .  
T h e  resu l t s  a re  p r e s e n t e d  in  F i g u r e  2. T h r e e  days '  t r e a t -  
m e n t  w i t h  a dose  of t h y r o x i n e  300 f ,g/kgday s ign i f i can t ly  
inc reased  t h e  a c t i v i t y  of th i s  e n z y m e  in t he  l iver  of r a t s  
a t  t h e  age Of 5 d a y s  (p < 0.01), a l t h o u g h  s l ight  a c t i v a t i o n  
was  a l r e ady  obse rved  in 3-day-old  ra ts .  T he  effect  was  
more  p r o n o u n c e d  in  8-day-o ld  a n i m a l s  (p < 0.001) a n d  
was  e v i d e n t  also in t h e  musc le  a n d  b r a i n  h o m o g e n a t e s .  
O lde r  a n i m a l s  d id  n o t  r e s p o n d  to  t h e  3 d a y  t r e a t m e n t  
pe r iod  as s t r ong ly  as  t h e  y o u n g e r  ones,  b u t  needed  longer  
a d m i n i s t r a t i o n  before  t h e  effect  was  equal .  I t  is in te res t -  
ing to  no t e  t h a t  t he  a c t i v i t y  in  t he  b r a i n  t i ssue  of the  
a d u l t  r a t s  was  no t  s ign i f i can t ly  increased,  a l t h o u g h  th i s  
a c t i v a t i o n  was e v i d e n t  in i n f a n t  ra ts .  T he  resu l t  cor robo-  
r a t e s  p rev ious  o b s e r v a t i o n s  wh ich  show t h a t  t h y r o x i n e  
a d m i n i s t r a t i o n  inc reased  t he  in v i t ro  oxygen  c o n s u m p t i o n  
of b r a i n  slices in  i n f a n t  r a t s  b u t  n o t  in  a d u l t s  r2, a n d  t h e  
succ ina te  o x i d a t i o n  in l iver  a n d  muscle  b u t  n o t  in  b r a i n  
t i s sue  ~'~. 

T h e r e  is m u c h  ev idence  t h a t  t h e  p i t u i t a r y  secre t ion  of 
T S H  a l r eady  beg ins  d u r i n g  t he  p r e n a t a l  d e v e l o p m e n t  in  
va r ious  m a m m a l s  x~, b u t  in  rats ,  for ins tance ,  T S H  c o n t e n t  
in  a d e n o h y p o p h y s i s  a n d  in b lood  is severa l  t i m e s  lower  
in  i n f a n t s  t h a n  in a d u l t s  1~,I~. L E v E r  ~ conc luded  t h a t  t he  
e v e n t u a l  e l eva t i on  in  t h y r o i d  a c t i v i t y  in  o lder  r a t s  r e su l t s  
f r o m  inc reased  p r o d u c t i o n  of T S H .  I n  o rde r  to  c lar i fy  
t h i s  ques t i on  in  c o n n e c t i o n  w i t h  t h e  o x i d a t i v e  m e t a b o -  
l ism, t h e  effect  of T S H  in jec t ions  (10 I U / k g d a y  for 3 days)  
on  t h e  a c t i v i t y  of succinic  d e h y d r o g e n a s e  of l iver  h o m o -  

g e n a t e  was s tud ied  in 8-day-old  ra ts .  The  resu l t s  showed  
t h a t  t h e  a c t i v a t i o n  of th i s  e n z y m e  b y  T S H  was a l m o s t  
t h e  s a m e  as  in  t h y r o x i n e  in j ec t ed  a n i m a l s  of t h e  s a m e  
age. T h e  a c t i v i t y  in  t h e  con t ro l s  was  0.93 4- 0.04 a n d  
T S H - t r e a t e d  1.23 4- 0.06 (p < 0.001, N = 12 + 12). T h e  
re su l t s  are  g iven  as #g reduced  T T C / m g l 0  min .  Th i s  
i nd ica t e s  t h a t  t h e  t h y r o i d  g land  is f u n c t i o n a l  in t h e  
con t ro l  of o x i d a t i v e  m e t a b o l i s m  in y o u n g  r a t s  if suf f ic ien t  
T S H  is p r e s e n t  1L 

Zusammenlassung. Die B e h a n d l u n g  5 oder  8 Tage  a l t e r  
R a t t e n  m i t  T h y r o x i n -  ode r  T S H - I n ] e k t i o n e n  v e r u r s a c h t e  
e ine s ign i f i kan t e  S t i m u l i e r u n g  im S a u e r s t o f f v e r b r a u c h  
u n d  in der  S u k z i n o d e h y d r o g e n a s e - A k t i v i t X t  i m  Leber - ,  
Muskel -  u n d  Geh i rngewebe .  Dies zeigt, dass  die I n a k t i v i -  
t l t t  d e r  Schi lddr i i se  in  m e t a b o l i s c h e r  Kon t ro l l e  s c h o n  
i n n e r h a l b  yon  8 T a g e n  n a c h  de r  G e b u r t  a u f g e h o b e n  wird~ 
w e n n  gen t igend  T S H  v o r h a n d e n  ist. 
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Disrupted Fertility of the Hidebeetle D e r m e s t e s  m a c u l a t u s  ( D E S . )  d u e  to Dietary O v e r d o s a g e  o f  Biotin 

I t  h a s  b e e n  k n o w n  for  some  t i m e  t h a t  g r o w t h  a n d  
r e p r o d u c t i o n  of severa l  insec t  species b e c o m e  i n h i b i t e d  
u p o n  excessive i n t a k e  of c e r t a i n  v i t a m i n s .  Accord ing  to  
LEVINSON a n d  BERGMANN 19591, f a t a l  h y p e r v i t a m i n o s i s  
in  py r idox ine ,  p a n t o t h e n i c ,  n i co t in ic  or  folic ac id  m a y  be  
caused  to  house f ly  l a rvae ,  a n d  AKov  a n d  GUGGENHEIM 2 
o b s e r v e d  tox ic  effects  due  to  d i e t a r y  su rp lus  in  r i b o f l a v i n  
on  Aedes aegypti. Moreover ,  BENSCHOTER a n d  PANIAGUA ~ 
d e m o n s t r a t e d  r ecen t l y  i m p e d e d  r e p r o d u c t i o n  of Mex ican  
frui t f l ies  (Anastrepha ludens) due  to  large  b i o t i n  doses. 
M o r t a l i t y  in  l a rvae  of c a r p e t b e e t l e s  was  i nduced  also b y  
ove rdosage  of v i t a m i n  Kx, K 2 or K34. Th i s  c o m m u n i c a t i o n  
deals  w i t h  a s t u d y  o n  t h e  in f luence  of o v e r s u p p l y  of 
B v i t a m i n s  on  g r o w t h  a n d  r e p r o d u c t i o n  of  t h e  h i d e b e e t l e  
Dermestes maculatus. T h e  n u t r i t i o n a l  r e q u i r e m e n t s  of 
l a r v a e  a n d  a d u l t s  are  s imi la r  in  t h i s  species a n d  can  be  
m e t  b y  a s e m i s y n t h e t i c  d ie t  ~. 

I n d i v i d u a l  l a r v a e  as well  as pa i r s  of ma le  a n d  female  
bee t les  were  m a i n t a i n e d  a t  29 4- 0.5 °C a n d  6 0 - 7 0 %  rela-  
t i ve  h u m i d i t y  on  d ie ts  5 c o n t a i n i n g  add i t i ons  of 0.01, 0.1, 
0.5 a n d  1.0% of s ingle B v i t a m i n s .  15-20 l a rvae  a n d  
a d u l t s  of e i t h e r  sex  were  e m p l o y e d  for  t e s t i n g  each  v i t a m i n  
a n d  d i e t a r y  level .  R a t e s  of food c o n s u m p t i o n ,  deve lop-  
m e n t ,  emergence ,  f e c u n d i t y  a n d  fe r t i l i t y  were  t he  cr i te r ia  
of these  e x p e r i m e n t s .  

As n o r m a l  d e v e l o p m e n t  was  e v i d e n t  in  p resence  of all 
v i t a m i n  levels,  d i e t a r y  excess of e i t he r  n icot in ic ,  p a n t o -  
t h e n i c  or  folic acid,  py r idox ine ,  b io t in ,  t h i a m i n e ,  r ibo-  
f lavine,  chol ine  ch lor ide  or  inosi to l  ha s  c e r t a i n l y  no  
d e t r i m e n t a l  effect  on  g r o w t h  of h i d e b e e t l e  l a rvae .  I t  is 
n o t e w o r t h y ,  t h a t  t h e  5 v i t a m i n s  l i s ted  f i r s t  a re  ind i spen-  
sable  for  d e v e l o p m e n t  of D. maculatus, w h i l s t  t h e  2 
v i t a m i n s  l i s ted  s u b s e q u e n t l y  a re  needed  o n l y  p a r t l y  for 
th i s  process  s. 

However ,  a d u l t s  were  found  to  differ  f rom la rvae  in 
t h e i r  r e sponse  to b i o t i n  overdosage .  A l t h o u g h  a d d i t i o n  of 
0 .5% b i o t i n  to  t he  con t ro l  d i e t  h a r d l y  af fec ted  the  n u m b e r  
of eggs laid,  i t  p e r m i t t e d  on ly  a negl igible  p r o p o r t i o n  of 
l a r v a e  to  h a t c h  f rom the  l a t t e r .  Moreover ,  t hose  l a r v a e  
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