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( ' cy tochrome c reductase ' )  and neo te t razo l ium reduc tase  
were measured  i~S descr ibed earl ier  in th is  journa l  TM. 
Significance was ca lcula ted  by  S t u d e n t ' s  t - t e s t  14. 
In  order  to  s t u d y  the  effects  of hexobarb i t a l  on amino-  
pyr ine  N-demethy la se  arid cy toch rome  c reduc tase  in 
Vitro, we measured  the  ac t iv i t ies  o5 these  enzymes  in a 
12,000 • g - supe rna t an t  p repa red  f rom the  liver of an un-  
t r ea t ed  rat ,  in the  presence  of vary ing  concen t ra t ions  of 
hexobarb i ta l .  
Results  and discussion. In  the  livers of the  mice t r ea t ed  
for 2 days  wi th  hexobarb i ta l ,  all enzyme act ivi t ies  were 
increased s ignif icant ly  due to enzyme induct ion,  while 
in the  mice t r ea ted  for 1 day,  only aminopyr ine  N- 
deme thy la se  was e levated  (see figure 1). In  the  2-day- 
exper iment ,  sleeping t imes  were shor tened  at  the  second 
day  as compared  to those  of the  first  day  of t r e a t m e n t  
due to  accelerated me tabo l i sm of hexobarb i t a l  b rough t  
abou t  by  enzyme induct ion.  So we had  to admin i s t e r  the  
ba rb i t u r a t e  more of ten  on the  second day  (namely 
1 • 100 mg/kg plus 16 • 50 mg/kg,  as an average) 
t h a n  on the  f irs t  day  (namely 1 • 100 mg/kg  plus 
11 • 50 mg/kg,  as an average) so t h a t  the  animals  re- 
ceived 139% more sod ium hexobarb i t a l  on the  second 
day  t h a n  the  first  day.  Rela t ive  liver weights  increased 
s ignif icant ly  af ter  only  the  1 -day- t rea tment ,  name ly  f rom 
3.85 • 0.20% of b .w t  wi th  the  control  group to 6.33 • 
0.71% wi th  the  t r ea t ed  group, in all o the r  cases t h e y  did 
not  differ  s ignif icant ly  f rom the  contro l  group l iver 
weights .  

So i t  is qui te  possible to induce the  b iosynthes is  of drug-  
metabol iz ing  enzymes  by  hexoba rb i t a l  in the  mouse,  
Without  any  o the r  in ter fer ing  subs tance .  
30 min  af ter  the  h e x o b a r b i t a  ! admin i s t ra t ion ,  d e m e t h -  
ylase is inh ib i ted  bu t  the  2 reduc tases  are co n s t an t  (see 
figure 1). This  corresporid~ well w i th  t he  in v i t ro  measure-  
m e n t  of enzyme act ivi t ies  where  hexoba rb i t a l  inhib i t s  
only  the  deme thy la se  bu t  no t  the  reduc tase  (see figure 2). 
The induct ive  effect  of hexoba rb i t a l  is a typ ica l  diphasic  
oneS-13 This seems to be an a r g u m e n t  in favor  of Gold- 
s tein and  Golds te in ' s  hypo thes i s  15 t h a t  induc t ion  of en- 
zyme b iosyn thes i s  is a d i rect  consequence  of enzyme in- 
h ib i t ion  caused by  the  inducing agent .  At  least  in the  case 
ot hexoba rb i t a l  and the  subs tance  H O E  17 87912, i t  seems 
as if it  were necessary  to  main ta in ,  for a m i n i m u m  t ime,  a 
cer ta in  concen t ra t ion  of the  inducing subs tance  in l iver 
unti l  th i s  enzyme inhibi t ion resul ts  in an induct ion  of 
enzyme  biosynthesis .  If  a gene codes more  t h a n  one 
enzyme,  no t  only  the  enzyme inh ib i ted  by  the  inducer  is 
induced  b u t  t he  o thers  too,  which  m a y  be the  case w i t h  
the  2 reductases  which are induced b u t  no t  inhib i ted  by  
hexoba rb i t a l  besides the  demethy lase .  

14 L. Ther, Grundlagen der experimentellen Arzneimittelfor- 
schung, p. 39. Wissensehaftliehe Verlagsges., Stuttgart 1965. 

15 D. B. Goldstein and A. Goldstein, Bioehem. Pharmac. 8, 48 
(1961). 
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Summary .  I.p. inject ions of desipramine-HC1 (100 mg/kg) p roduced  decreases in the  con ten t s  of several  amino acids 
of mouse  brain  af ter  1 h. Using a 10-100 mg/kg  range of doses, these effects appeared  to be dose-de ~endent  for ~-alanine 
and aspar ta te .  These changes  m a y  be due, in par t ,  to a decrease in cerebral  ox ida t ive  me tabo l i sm Krebs  cycle act ivi ty)  
which occurs secondar i ly  to des ip ramine- induced  hypo the rmia .  

The mechan i sm of act ion of tr icyclic an t idep res san t s  on 
the  m a m m a l i a n  CNS is no t  well unders tood .  Rela t ion-  
ships of the i r  an t idep res san t  act ions  wi th  avai labi l i ty  of 
norep inephr ine  a t  cen t ra l  synap t ic  sites 2-4 and wi th  
cent ra l  cholinergic mechan i sms  ~-7 have  been suggested.  
More recent ly ,  Pa te l  et  al. s showed t h a t  in ject ions  ot 
des ip ramine  p roduced  e levat ions  in the  GABA con t en t  of 
mouse bra in  and t h a t  th is  effect  was re la ted  to the  hypo-  
t he rm ia  produced  by  the  drug. In  cont ras t ,  h y p o t h e r m i a  
p roduced  by  admin i s t r a t ion  of allylglycine (a blocker of 
glutamate-cr  (GAD) act ivi ty)  was associated 
wi th  a decrease in h y p o t h a l a m i c  GABA con t en t  in r a t sL  
In the  la t te r  case, GAD-blockade  appa ren t l y  ou t s t r i pped  
the  h y p o t h e r m i c  effect  on brain  GABA. 
The p resen t  s t u d y  was unde r t aken  to de t e rmine  the  ex- 
t en t s  to  which var ious  doses ot des ip ramine  can influence 
some o the r  cerebral  amino  acids, some of which,  like 
GABA, are cand ida t e - t r ansmi t t e r s .  
Mater ia l  and methods.Male Swiss-Webster  mice, weighing 
20-30 g, were in jec ted  i.p. wi th  10-100 mg/kg  desi- 
p ramine-HCl  (Lakeside Labs,  Inc.) dissolved in 0.154 
M NaC1, and were decap i t a t ed  1 h later.  All animals  
had  food and wa te r  ad l ib i tum before exper iments .  
'Acidic and  neut ra l '  amino  acids were de te rmined ,  using 

a Beckman  Model 121C amino  acid analyzer  af ter  de- 
p ro te in iza t ion  and p repa ra t ion  of free amino acid ex- 
t r ac t s  10, 11 
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Effects of i.p. injections of desipramine on amino acid contents of mouse brain 

ExP~I~nTJA 34/2 

Amino acid Control injection Desipramine-HC1 (mg/kg) 
([zmole/g, wet wt) (0.9% NaC1) 10 25 50 100 

Phosphoserine 0.29 4- 0.06 (4) 0.30 i 0.04 (3) 0.22 -4- 0.02 (4) 0.21 i 0.02 (4) 0.12 4- 0.007 (8) ~ 
Phosphoethanolamine 1.71 4- 0.19 (4) 2.11 4- 0.14 (3) 1.78 :Jz 0.14 (4) 1.60 4- 0.21 (4) 0.92 4- 0.03 (8) b 
Taurine 9.71 4- 0.66 (4) 11.03 4- 0.75 (3) 9.70 4- 0.43 (4) 8.97 4- 0.48 (4) 6.44 4- 0.17 (8)e 
Aspartate 3.04 4- 0.14 (4) 3.02 4- 0.14 (4) 2.87 4- 0.21 (4) 2.56 4- 0.09 (4) �9 2.39 4- 0.05 (8) b 
Threonine 0.31 4- 0.04 (4) 0.37 4- 0.08 (3) 0.37 4- 0.03 (4) 0.29 4- 0.01 (4) 0.37 4- 0.02 (6) 
Sefine, glutamine + 
asparagine 5.29 ~ 0.14 (4) 5.23 4- 0.38 (3) 5.I8 :~c 0.20 (4) 4.65 4- 0.31 (4~ 3.98 4- 0.06 (8)o 
Glutamate 9.17 4- 0.45 (4) 9.99 4- 0.58 (3) 9.13 4- 0.19 (4) 8.66 4- 0.31 (4) 8.34 4- 0.22 (8) 
Glycine 0.88 4- 0,05 (4) 0.99 4- 0.04 (3) 0.89 4- 0.03 (4) 0.79 4- 0.04 (4) 0.78 4- 0.03 (8) 
~t-Alanine 0.48 4- 0.03 (4) 0.49 J= 0.05 (3) 0.40 4- 0.03 (4)" 0.35 4- 0.03 (4) �9 0.30 4- 0.02 (8)* 

Mice were killed I h after injection of the drug; means 4- SEM, numbers of animals in parentheses; ~,b and ~ represent, respectively, p ~ 0.05, 
p ~ 0.01 and p ~ 0.001, when these values were compared with those for control animals. 

Results and discussion, l~esults shown in the  table  revealed 
t h a t  the  cerebral  con ten t s  of some amino acids (or der iva-  
tives) were decreased 1 h a f te r  des ip ramine  inject ion,  
especial ly a t  the  100 mg/kg  dose. However ,  g lu t ama te  and 
glycine levels showed no changes.  The mos t  s ignif icant  
changes ;  i.e., the  decreases  in a-alanine and  aspar ta te ,  
were dose -dependen t .  H y p o t h e r m i a  was ev iden t  in all mice 
which  received 25-100 mg/kg,  bu t  th is  effect  was no t  
expe r imen ta l ly  de te rmined .  This s t u d y  has revealed t h a t  
the  cerebral  levels of several  amino acids, especial ly a- 
a lanine and  aspar ta te ,  which  are l inked d i rec t ly  wi th  

ox ida t ive  metabol i sm,  are decreased by  the  tr icyclic ant i-  
depressan t ,  des ipramine .  These effects,  as well as the  in- 
crease in GABA levels p roduced  by  th is  drug s, are likely 
to be l inked to  its h y p o t h e r m i c  act ion.  The e x t e n t  to  
which  these  changes  in cerebra l  amino  acids are involved 
in the  an t i dep re s san t  act ion of des ip ramine  in h u mans  
is no t  known,  bu t  it  is sugges ted  t h a t  such changes  should 
be considered,  along wi th  the  effects  t h a t  th is  agent  
p roduces  on cerebral  noradrenerg ic  and cholinergic 
mechanisms ,  in expla ining th is  act ion.  
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Summary .  Polyoxin  A, a selective inhib i tor  of ch i t in  syn the tase ,  was found to be insect icidal  when  in jec ted  into the  
abdomen  of g rasshoppers  nymphs ,  wi th  an LDs0 of 1.26 • 0.20 txg per  insect.  S y m p t o m a t o l o g y  and the  absence of any  
tox ic i ty  toward  adul t  insects  indicate  t h a t  tox ic i ty  is due to in ter ference  wi th  cuticle deposi t ion.  

The polyoxin  complex  is an an t i funga l  m ix tu r e  of nucleo- 
side pep t ide  an t ib io t ics  e l abora ted  by  Streptomyces cacaoi 
var.  asoensis. The s t ruc tu res  of ma jor  and  minor  compo-  
nen t s  of th is  mix tu re  have  been described3-4. The poly-  
oxins  have  been  used as prac t ica l  fungicides in Japan .  
They  act  t h rough  the i r  abi l i ty  to  be powerful  inhib i tors  of 
ch i t in  syn thes i s  in f i l amentous  fungi ~. The s t ruc tu ra l  
s imi lar i ty  of the  polyoxins  to ur idine d i sphospho-N-ace ty l  
g lucosamine (UDPNAG),  the  na tu ra l  subs t r a t e  of chi t in  
syn the tase ,  accounts  for the  compe t i t ive  na tu re  of th is  
inhib i t ion  ~. The polyoxins  have  been shown to inh ib i t  in 
vi t ro  ch i t in  syn thes i s  in insects,  bo th  in an organ cul ture  
sy s t em  ~ and in excised abdomina l  i n t e g u m e n t  incuba ted  
under  appropr i a t e  condi t ions  8. To the  bes t  of our  know- 
ledge there  have  no t  been any  repor t s  on the  in vivo 
tox ic i ty  of polyoxins  t oward  insects.  I n t e r e s t  in the  pos- 
s ibi l i ty  of insect  cont ro l  t h rough  in ter ference  wi th  cuticle 
deposi t ion,  has  been recen t ly  he igh tened  by the  d i scovery  
of a new group of insect icides t h a t  ac tua l ly  d isplay  such 
a mode  of ac t ion s,l~ These are subs t i t u t ed  urea  com- 
pounds  and there  is no s imi lar i ty  of s t ruc tu re  be tween  
t h e m  and  the  po lyox in  or a n y  na tu ra l  p recursor  of chit in.  
The work  to  be r epor ted  in th is  note  was  an ad ju n c t  to 

t he  d e v e l o p m e n t  of a s imple in v i t ro  assay s y s t em for 
measur ing  chi t in  synthes is  in insects  s. I t  was found  t h a t  
po lyoxin  A was a powerful  inhibi tor  of chi t in  synthes is  in 
t he  sys tem when  e i ther  glucose, glucosamine,  or U D P N A G  
were used as precursors  s. I t  was therefore  of in te res t  to 
see w h e t h e r  or no t  th is  c o m p o u n d  could affect  the  pro- 
c e s s  of chi t in  depos i t ion  in vivo. 
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