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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.  

Polyoxin fungicides: Demonstrat ion of insecticidal activity due to inhibition of chitin synthesis  
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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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Materials and methods. Because  of i ts  hyd r oph i l i c  na tu r e ,  
po lyox in  A was un l ike ly  to  p e n e t r a t e  insec t  cut ic le ;  we 
the re fo re  t e s t ed  for t ox i c i t y  b y  in j ec t ing  in to  t he  ab-  
d o m i n a l  cav i ty .  The  insec ts  used were 5 th  i n s t a r  n y m p h s  
of t he  g ra s shopper  Melanoplus sanguinipes. Polyox ins  
(samples  of Po lyox in  A a n d  D were gi f ts  f rom Dr  K. 
Isono) were in jec ted  in 2-10 [xl of w a t e r  us ing  a micro-  
m e t e r  syringe.  Cont ro l  groups  of insec ts  received in- 
j ec t ions  of wa te r  only.  M o r t a l i t y  coun t s  were m a d e  on  t he  
s e v e n t h  d a y  a f t e r  in jec t ion  and  resu l t s  sub jec t ed  to com- 
pu te r i zed  p r o b i t  ana lys i s  w i t h  a p p r o p r i a t e  cor rec t ion  for 
n a t u r a l  m o r t a l i t y .  
Results and discussion. F r o m  tox ic i ty  t r i a l s  w i t h  po lyox in  
A we o b t a i n e d  an  LDs0 of 1.26 • 0.20 ~xg pe r  insect .  A 
l imi ted  n u m b e r  of t r ia ls  w i t h  po lyoxin  D ind ica t ed  t h a t  
t he  l a t t e r  c o m p o u n d  was s o m e w h a t  less toxic.  Most  of t he  
d e a t h s  occur red  d u r i n g  the  m o l t i ng  process.  I t  s eemed  t h a t  
t he  newly  formed exoske le ton  did  no t  possess t he  s t r e n g t h  
r e q u i r e m e n t  to  w i t h s t a n d  t he  s tresses  i nvo lved  in ecdysis.  
I n v a r i a b l y ,  the  exoske le ton  spl i t  w i th  loss of h a e m o l y m p h  
a n d  des icca t ion  of t he  insect .  I n j ec t i on  of large doses of 
po lyox in  A (up to 50 t imes  LDs0 ) was t o t a l l y  w i t h o u t  el- 

fect  if appl ied  to a d u l t  insects,  a f ind ing  s t r e n g t h e n i n g  t he  
c o n t e n t i o n  t h a t  t o x i c i t y  was s t r i c t ly  due  to i nh ib i t i on  of 
c h i t i n  synthes is .  Po lyox in  A was no t  v e r y  toxic  when  ap-  
pl ied top ica l ly  to  las t  i n s t a r  n y m p h s .  Howeve r  i t  was  
possible  to  get  local ized effects f rom top ica l  appl ica t ions .  
A h igh  p e r c e n t a g e  of n y m p h s  t r e a t e d  top ica l ly  b y  depo-  
s i t ing  a 5qxl d rop  of a so lu t ion  of po lyox in  in w a t e r  (100 ~g 
pe r  insect)  u n d e r  t he  wing  pads,  deve loped  in to  a d u l t s  
w i t h  wing abe r ra t ions .  A l imi ted  n u m b e r  of t o x i c i t y  
t r ia l s  were done  w i t h  po lyoxin  A (injected) a n d  t he  mi-  
g r a t o r y  locus t  as t he  e x p e r i m e n t a l  an imal .  Tox ic i ty  a n d  
s y m p t o m s  of d e a t h  were s imi la r  to  w h a t  is descr ibed  
a b o v e  for t he  g rasshopper .  In  conclusion,  t he  r e su l t s  of 
th i s  s t u d y  showed t h a t  po lyox ins  can  be v e r y  effect ive  
insect ic ides  if i m m a t u r e  r a t h e r  t h a n  adu l t s  insec ts  are 
t rea ted ,  a n d  if t he  c o m p o u n d s  are in j ec ted  in to  t he  insec t  
r a t h e r  t h a n  app l ied  topica l ly .  The  s y m p t o m s  o b t a i n e d  
agree  w i th  a mode  of ac t ion  t h a t  invo lves  a d i s r u p t i o n  of 
t he  process  of ch i t i n  synthes is .  P e r h a p s  some p rac t i c a l  in- 
sect icides can  be based  on  the  po lyox in  s t r u c t u r e  if i t  is 
modif ied  so t h a t  the  c o m p o u n d s  become  l ipophi l ic  e n o u g h  
to ef f ic ient ly  p e n e t r a t e  insec t  i n t e g u m e n t .  

T o x i c  s u b s t a n c e s  p r o d u c e d  b y  F u s a r i u m  V I .  
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Summary. Anti-Fusarium o~;ysporum f. sp. carthami a c t i v i t y  of 2 , 2 ' , 4 - t r i - h y d r o x y b e n z o p h e n o n e  was eva lua ted .  Pre-  
t r e a t m e n t  w i th  the  b e n z o p h e n o n e  offered comple te  p ro t ec t i on  to saff lower seeds a n d  seedlings,  a n d  recovery  of t h e  
l a t t e r  f rom the  fungal  infect ion.  

Phenol ic  subs t ances  h a v e  been  repor ted  to be respons ib le  
for the  genera l  res i s tance  which  h igher  p l a n t s  show to-  
wa rds  pa ras i t i c  bac t e r i a  and  fungi  2. On the  basis  of these  
repor t s ,  we had  i nves t i ga t ed  and  r ecen t l y  r epo r t ed  a the  
a n t i f u n g a l  a c t i v i t y  of mangi fer in ,  a n a t u r a l l y  occur r ing  
xan thone-C-g lucos ide  f rom Canscora decussata Schu l t  
(Gent ianaceae) ,  aga i n s t  Fusarium oxysporum Schl. f. 
carthami Klisiewicz and  Hous ton .  T h e  fungus  is the  
causa l  a g e n t  of wil t  of saff lower a. H y d r o x y b e n z o p h e n o n e s ,  
wh ich  are regarded  as i n t e r m e d i a t e s  to  p o l y o x y g e n a t e d  
x a n t h o n e s  (e.g. mangi fer in) ,  were expec t ed  to p roduce  
s t ronge r  i n t e r a c t i o n s  w i t h  p a t h o g e n i c  fungi  because  of 
the  f lex ib i l i ty  of t he i r  2 a ry l  rings.  This  poss ib i l i ty  was 
t e s t ed  w i t h  a n u m b e r  of s y n t h e t i c  h y d r o x y b e n z o p h e n o n e s  
aga in s t  F. oxysporum I. sp. carthami. The  p r e s e n t  com- 
m u n i c a t i o n  descr ibes  t he  a n t i f u n g a l  a c t i v i t y  of the  mos t  
p o t e n t  a m o n g  these  compounds ,  viz., 2 ,2" ,4- t r ihydroxy-  
benzophenone .  The  c o m p o u n d  was syn thes i zed  as previ -  
ous ly  descr ibed s. 
Aqueous  sod ium c a r b o n a t e  so lu t ion  (1%) of 2,2",4-tri- 
h y d r o x y b e n z o p h e n o n e ,  in 3 d i f fe ren t  c o n c e n t r a t i o n s  
( 1 •  -5, 1 •  -4 and  1 •  -a M), was  used for de te r -  
m i n i n g  t he  a n t i f u n g a l  ac t iv i ty .  Unless  s t a t e d  otherwise ,  
t he  d a t a  g iven  ind ica te  the  effect  of t he  b e n z o p h e n o n e  
a t  a c o n c e n t r a t i o n  of 1 x 10 -4 M. In all  seed t r e a t m e n t  
expe r imen t s ,  100 seeds (10 seeds in each  ba t ch )  were used 
for  t he  con t ro l  and  t he  b e n z o p h e n o n e - t r e a t e d  groups ,  t he  
fo rmer  receiving on ly  the  vehic le  (1% aqueous  sod ium 
c a r b o n a t e  solut ion) .  
The  a n t i f u n g a l  a c t i v i t y  of t he  b e n z o p h e n o n e  aga in s t  3 
s t r a in s  of the  p a t h o g e n  (IMI-186539, IMI-186543,  and  

IMI-186544) was eva lua ted .  In  the  i n t e r ac t i on  of the  3 
s t r a ins  of the  fungus  and  the  benzophenone ,  no q u a l i t a t i v e  
difference was observed .  The  resul t s  r epor t ed  here  were 
those  o b t a i n e d  b y  us ing  the  mos t  v i ru l en t  s t r a i n  ( IMI-  
186539). 
The  effect  of the  b e n z o p h e n o n e  aga ins t  the  fungal  invas ion  
of t he  seeds a n d  seedl ings of saff lower  was de t e rmined .  
Surface-s ter i l ized seeds were soaked (12 h) in t he  vehic le  
or in the  b e n z o p h e n o n e  solut ion.  The  so lu t ion  was wiped 
f rom the  ou te r  surface  of the  seeds and  these  were p laced  
on t he  fungal  m a t  g rown on a p o t a t o  dex t rose  aga r  (PDA) 
med ium.  Af ter  24 h, t he  seeds were p icked  up,  w a s h e d  
successively w i t h  aqueous  mercu r i c  chlor ide (0.1%) a n d  
steri le dis t i l led water ,  and  aga in  p laced  on  P D A  p la tes  for 
i n c u b a t i o n  a t  21 ~ W i t h i n  96 h, the  fungus  a p p e a r e d  
on  t he  surface  of all  t h e  con t ro l  seeds whi le  t he  benzo-  
p h e n o n e - t r e a t e d  seeds r e m a i n e d  comple t e ly  unaf fec ted .  
In  a n o t h e r  e x p e r i m e n t ,  saff lower  seeds soaked in t h e  
b e n z o p h e n o n e  so lu t ion  were sown in infes ted  p o t t i n g  soil 
(5 g of t h e  inoculum,  g rown in R i c h a r d ' s  med ium,  was 
added  to 1 kg g a r d e n  soil). Typ ica l  disease s y m p t o m s  ap-  
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