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E x p e r i m e n t  2: E//ect o[ semicarbazide on larval develop- 
ment. This subs tance  is k n o w n  to  inhibi t  a va r i e ty  of 
enzymes  of which  deca rboxy lase  and also h i s taminase ,  I t  
is poss ib ly  for th is  reason t h a t  the  ra te  of excre t ion  of 
h i s t amine  in m a m m a l s  is no t  grea t ly  modif ied.  In  o the r  
words b o t h  the  ra te  of h i s t amine  fo rma t ion  and  des t ruc-  
t ion would  be lowered so t h a t  the  avai lable  h i s t amine  
would  remain  re la t ively  unchanged .  In  Figure  2 we see 
t h a t  semicarbaz ide  has  ve ry  l i t t le effect  on growth,  
Howeve r  a t  h igher  doses, i.e. a t  1%, i t  was found  to be 
100% toxic  to  larvae.  

E x p e r i m e n t  3: E[/ect o/ deoxypyridoxine on larval 
growth. This  subs tance  is k n o w n  to  be p o t e n t  a n t i m e t a -  
bot i te  of pyr idoxine .  I t s  p resence  in a diet  would  inh ib i t  
all deca rboxy lase  including the  one for h is t id ine  and  
would  there fore  in ter fere  wi th  the  fo rma t ion  of amines  
such  as h i s t amine ,  serotonine ,  etc.  F igure  3 shows t h a t  
d e o x y p y r i d o x i n e  has  some effect  on larval  g rowth  b u t  
t h a t  th is  effect  is not  i n d e p e n d e n t  of a s imul t aneous  
toxic  ac t ion  con t r a ry  to  aminoguan id ine .  Indeed  a t  
2%,  d e o x y p y r i d o x i n e  r e t a rds  g rowth  b u t  a t  the  same 
t ime it is le thal  to a b o u t  66~o of the  larvae  as shown  in 
Figure 3. 

E x p e r i m e n t  4: Effect o/ aminoguanidine combined w, ith 
semicarbazide or deoxypyridoxine on larval growth. The 
purpose  of th is  s t u d y  was to  find ou t  if the  effect  of amino-  
guanid ine  on larval  growth ,  which  is p r e s u m a b l y  due to 
h i s t amine  accumula t ion ,  could be p r e v e n t e d  by  in- 
h ib i t ing  s imul taneous ly  the  t r an s fo rma t ion  of h is t id ine  
into h is tamine .  Figure 4 shows t h a t  semicarbaz ide  a lmos t  
comple te ly  p reven t s  the  effect  of aminoguan id ine  on 
p u p a t i o n  and  d e o x y p y r i d o x i n e  exer t s  a s imilar  act ion.  
I t  should  also be m e n t i o n e d  t h a t  b o t h  these  subs tances  
are s l ight ly  more  toxic  when  used in associat ion wi th  
aminoguan id ine  t h a n  when  used alone as m a y  be seen 
by  compar ing  Figure 3 and 4. 

E x p e r i m e n t  5: E//ect o~ semicarbazide combined with 
deoxypyridoxine on larval growth. As shown in Figure 2 
semicarbaz ide  and  deoxypy r idox ine  po t en t i a t e  one- 
ano the r  and  r e t a rd  pupa t i on  at  doses where  used sepa- 
ra te ly  these  subs tances  are re la t ively  inact ive.  This  
resul t  in the  l ight  of the  above  men t ioned  expe r imen t s  
would seem to indicate  t h a t  in ter ference  wi th  amine  
fo rma t ion  resul ts  in inhib i t ion  of larval  growth.  

Discussion. In  m a m m a l s  h i s t amine  has  ma rked  effect  
on s m o o t h  muscles  and  exer t s  s t rong  ac t ions  on the  
card iovascular  sys tem.  GILMOUR believes t h a t  this  amine  
canno t  have  m u c h  effect  on insects  ~2. Howeve r  since 
bo th  his t idine,  the  immed ia t e  precursor  of h i s tamine ,  and  
pyr idoxine ,  the  coenzyme of decarboxylase ,  are essent ia l  
in Tribolium con/usum and  since as pos tu l a t ed  by  
KAHLSON h i s t amine  could be involved in all g rowth  pro-  
cesses, its impor t ance  in larval  g rowth  was inves t iga ted .  

Two m e t h o d s  of app roach  were used in th is  s t u d y  which  
consis ted  first  in in ter fer ing  wi th  h i s t amine  des t ruc t ion  
by  using aminoguan id ine  and  in the  second case in 
p r e v e n t i n g  h i s t amine  fo rma t ion  by  deca rboxy lase  inhi-  
bi tors  such as d eo x y p y r i d o x i n e  or semicarbazide .  Our 
resul ts  show t h a t  aminoguanid ine ,  possibly by  inh ib i t ing  
h i s t aminase  and  consequen t ly  increas ing h i s t amine  con- 
c e n t r a t i o n ~ ,  has  a ma rk ed  effect  on larval  growth .  This  
effect  is non toxic  since even  at  quan t i t i e s  400 t imes  
h igher  t h a n  the  m i n i m u m  requ i red  effect ive  dose for 
s lowing of larval  growth ,  t he  larvae  are all t r a n s f o r m e d  
even tua l ly  in to  pupae.  I t  seems t h e n  t h a t  excess  h i s ta -  
mine  r e t a rds  larval  g rowth .  W h e n  a t t e m p s  were m a d e  
to inh ib i t  h i s t amine  fo rma t ion  it was  found t h a t  th i s  
p rocedure  did no t  af fect  g rowth  s igni f icant ly  w i t h o u t  
becoming  toxic.  KAHLSON found t h a t  in te r fe rence  wi th  
h i s t amine  fo rma t ion  in m a m m a l s  p r e v e n t s  fe tus  deve lop-  
m e n t  s . Our s tudy  shows the  same p h e n o m e n o n  to  be t rue  
in insects .  I t  would be in te res t ing  to  see if excess h i s t amine  
woutd r e t a rd  g ro w t h  in m a m m a l s  as i t  does in insects .  

I t  was shown recen t ly  t h a t  reserp ine  inh ib i t s  his-  
t aminase  ac t iv i ty  to  t he  same e x t e n d  t h a n  amino-  
guanid ine  14. On the  o the r  h a n d  two of us have  shown 
recen t ly  t h a t  reserpine  inh ib i t s  la rva l  g ro w t h  n.  Vehen 
the  effect ive  co n cen t r a t i o n  of reserpine  and  amino-  
guan id ine  needed  for r e t a r d a t i o n  of larval  g ro w t h  are  
c o m p a r e d  it is fi ;und t h a t  b o t h  subs t ances  are ac t ive  a t  
the  same concen t ra t ion ,  i .e.  a p p r o x y m a t e l y  0,01% in diet .  
I t is t hen  possible t h a t  bo th  reserpine  and  aminoguan id ine  
r e t a rd  larval  g rowth  because t h e y  increase h i s t amine  
concen t ra t ions .  

Rdsumd, Le r61e possible de l ' h i s t amine  au cours de la 
eroissanee larvai re  a 6t6 6tudi6. L ' i nh ib i t i on  de l ' oxydase  
des d iamines  au moyen  de l ' aminoguanid ine ,  a f o r t e m e n t  
ra lent i  la croissance larvaire  du Tribolium con[usum. Cette  
subs tance ,  c ependan t ,  ne s 'es t  pas  av6r6e toxique .  
D ' au t r e  p a r t  l ' inh ib i t ion  des d6carboxylases  pa r  le semi-  
ca rbaz ide  ou le d eo x y p y r i d o x i n e  ne modif ie  pas  la crois- 
sance sans deven i r  toxique.  
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A d r e n e r g i c  B l o c k i n g  A c t i o n  of C y s t e a m i n e  

I t  had  been found  previous ly  t h a t  cys t eamine  p ro t ec t s  
r a t s  sub jec ted  to  ex t r eme  hypox i a  (baromet r ic  pressure  
141 m m  Hg,  pO 2 30 m m  Hg) and  prolongs  the  surv iva l  
t ime  (unpubl i shed  data) .  In  t he  p r e sen t  expe r imen t s ,  
ev idence  is p r e sen t ed  t h a t  cys t eamine  has  an adrenerg ic  
b locking act ion and  causes  a rise in blood pressure  of the  
ra t  by  itself. 

R a t s  of bo th  sexes (170 to  210 g) were  used and  an-  
aes the t i zed  wi th  u re thane .  The  blood pressure  was re- 

corded  t h ro u g h  a cannu la  which  was  inse r ted  in to  the  
caro t id  a r t e ry  and  connec ted  wi th  a me rcu ry  m a n o m e t e r .  
A smal l  p o l y t h e n e  eannula ,  0.5 m m  in d iamete r ,  was  in- 
se r ted  in to  t he  jugu la r  vein and  was  used for in jec t ing  
drugs.  In  an o t h e r  group  of animals ,  cy s t eamine  was  in- 
j ec ted  in t r avenous ly  in a dose of 120 mg/kg,  and  1 h la ter  
these  an imals  were sacrificed.  The  adrena ls  were t a k e n  
ou t  and  the  a m o u n t  of ca t echo lamines  in t he  adrena l s  was 
e s t ima ted  biologically by  ra t  blood pressure.  The  ac t ion  of 
cys t eamine  on the  hyperg lycemic  effect  of adrena l ine  was  
s tud ied  in rabbi t s .  Fo r  p roduc ing  hyperg lycemia ,  ad ren -  
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Fig. 1. The  effect  of c y s t e a m i n e  on the  b lood  pressure  of the  r a t .  At  the  a r r o w  in A, 100 m g / k g  c y s t e a m i n e  i n t r a v e n o u s l y .  At  a, 200 n g  
ad rena l ine  i.v. A t  b,  31}0 n g  n o r a d r e n a l i n e  i.v. B was  t a k e n  5(} rain a f t e r  A, a n d  C was  t aken  611 rail) a f t e r  B. T ime  1 rain in te rva l s .  

aline was  in jec ted  in a dose of 0.1 mg/kg  s u b c u t a n e -  
ously. 

I t  was found  in all e x p e r i m e n t s  t h a t  cys t eamine  in a 
dose of 100-120 mg/kg  blocked comple te ly  the  hype r -  
tens ive  effect  bo th  of adrena l ine  and  noradrena l inc  
(Figure 1). The  reversa l  of the  adrena l ine  hype r t ens ion  
was observed  in one e x p e r i m e n t  only. The  adrenerg ic  
blocking ac t ion  of cys t eamine  was found to be slow in 
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Fig. 2. The  effect  of cys t ea in ine  (150 m g / k g  in t r avenous ly )  on the  
hyperglycemic effect of adrenaline (0. I mg/kg subcutaneously} in the 
rabbit. Full line (A) controls. Broken line (B) glycemia in animal 

treated by cysteamine. 

appearance .  On the  o the r  hand ,  th is  ef fect  was longlas t ing 
and  it las ted unt i l  the  end of t he  exper imen t .  I t  was  also 
found t h a t  c y s t e a m i n e  blocked the  hyperg lycemic  effect  
of adrena l ine  in r abb i t  (Figure 2). Cys teamine  by  i tself  
was f lmnd to  cause a tonglas t ing blood pressure  rise in t he  
rat .  A t a c h y p h y l a x i s  was observed  towards  the  hyper -  
tensive effect  of cys t eamine .  In an imals  in which the  
bra in  was des t royed ,  cys t eamine  caused  no increase of the  
blood pressure.  Cys t eamine  is also found to decrease  the  
a m o u n t  of ca techo lamines  in t he  adrena l s  of the  rat .  

I t  was therefore  conc luded  t h a t  cys t eamine  by  itself 
p roduces  a cen t ra l  adrenerg ic  ac t iva t ion  accompan ied  by  
a release of ca techo lamines  f rom the  adrenals .  La t e r  th is  
effect  is succeeded by  a per iphera l  b lockade  of the  
adrenergic  receptors .  

Rdsumd. 11 a 6t6 d~montr6  que la cys t&tmine  p r o w N u e  
une ac t iva t ion  cent ra le  adr6nergique  accompagn6e  par  
une l ib6rat ion des ca t6cholamines  de la surr/enale. Plus 
t a rd  cet  effet  est  suivi pa r  un blocage p6rif6rique des re- 
cep teurs  adr6nergiques .  
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Effect  of  F e r r i t i n  o n  L i v e r  C a t a l a s e  A c t i v i t y  

In  a prev ious  pape r  ~ it was shown t h a t  a wt r ie ty  of 
agents  exh ib i t ed  a depress ing  act ion on the  ac t iv i ty  of 
cata lase  in mouse  liver. These  agents  were essent ial ly  
pro te in  in na ture .  These depress ions  in ac t iv i ty  are 
similar to  the  welt es tab l i shed  p h e n o m e n o n  of the  depres-  
sion of l iver  ca ta lase  ac t iv i ty  caused by  the  presence of a 
t u m o r  in t he  b o d y  of the  host .  

The effects  of i ron and  copper  deficiencies on ca ta lase  
ac t iv i ty  have  been  s tud ied  by  SCHULTZE and  KUIKEN ~ 
and  by  ADAMS 3. I t  has  been  shown t h a t  the  depress ion 
of ca ta lase  ac t iv i ty  in t he  l iver of the  t umor -bea r i ng  hos t  
can be offset  by  the  admin i s t r a t i on  of iron in var ious  
forms. Such forms  include the  feeding of liver powder ,  
blood meal,  or ferric chloride,  and  by in jec t ion  of ferric 
chloride 4. 

F u j n  and  MIzuNo 5 fed ra t s  a d ie t  con ta in ing  p-di-  
m e t h y l a m i n o a z o b e n z e n e  to  induce  carc inogenesis  in the  li- 

vet .  Concur ren t ly ,  t hey  admin i s t e red  ferr i t in  wi th  the  ap-  
p a r en t  expec t a t i on  t h a t  ferr i t in  would p ro tec t  aga ins t  t he  
charac te r i s t i c  depress ion  of liver ca ta lase  ac t iv i ty  in such 
t u mo r -b ea r i n g  hosts .  Their  resul ts  failed to show the  
expec ted  p ro t ec t ion  and  the i r  pape r  fails to  ind ica te  t h a t  
cont ro l  an imals  were g iven ferri t in.  In  th is  pape r  we are 
p resen t ing  the  effects  of ferr i t in on l iver ca ta lase  in 
normal  mice. 

Adul t  C3H/St  mice were given I ml (1 mg) of ferr i t in 6 
in t raper i tonea l ly .  Cata lase  ac t iv i ty  was d e t e r m i n e d  by  a 
me t h o d  descr ibed earl ier  ~ on the  1 st, 2rid, 3 r d ,  4 th ,  and  
7 th  d a y  following the  ad mi n i s t r a t i o n  of the  ferr i t in  and  
co mp ared  wi th  the  ac t iv i ty  of con t ro l  mice. 
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