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W i t h  t he  excdp t ion  of VI I ,  t hese  c o m p o u n d s  occur  
wide ly  in t h e  p l a n t  k ingdom19 .  I n  add i t ion ,  c o m p o u n d s  
139 a, I I  so b a n d  I V  ~ b, s0 c h a v e  been  i so la ted  f rom var ious  
insec t  species. U n t i l  now, c o m p o u n d s  I I I ,  V a n d  V I  do 
n o t  a p p e a r  t o  h a v e  been  iden t i f i ed  in insects .  
The  b i n a t e  ha i rpenc i l s  of A. ochlea  cons is t  of 5 d i f fe ren t  
h a i r  t y p e s  (cf. f igure  2)15, ks. B l a c k  ha i r s  (A) lie on  t he  
ou t e r  l a t e ra l  sides of b u n d l e s  of wh i t e  hai rs .  A layer  of 
a n o t h e r  h a i r  t y p e  (B) s epa ra t e s  b l a c k  ha i r s  f rom t he  long 
wh i t e  ha i r s  (C) w h i c h  m a k e  u p  t he  m a j o r  p a r t  of t he  
organ.  The  long w h i t e  ha i r s  p roduce  p h e r o m o n e - t r a n s f e r -  
pa r t i c les  w h i c h  are  d i s s e m i n a t e d  on to  t h e  female  d u r i n g  
c o u r t s h i p  f l igh t  ~1. Enc losed  b y  t he  long  w h i t e  ha i r s  are  
t h e  cen t r a l  ha i r s  (E), w h i c h  are  s e p a r a t e d  f rom t h e  r e s t  of 
t h e  o r g a n  b y  a t i g h t l y  closing cone m a d e  of a n o t h e r  ha i r  
t y p e  (D). 
I n  v iew of t h e  morpho log ica l  c o m p l e x i t y  of t h i s  organ,  i t  
s eemed  des i rab le  to  d e t e r m i n e  w h e t h e r  some of t h e  chem-  
ical  c o m p o n e n t s  were local ized in p a r t i c u l a r  p a r t s  of t h e  
ha i rpenci l s .  I n t e r e s t i ng l y ,  a spacia l  d i s t r i b u t i o n  of t h e  
chemica l s  was  found.  P r e p a r a t i o n s  ana lyzed  were a) b l a c k  
ha i r s  (A), b) t o t a l  w h i t e  ha i r s  (B-E) ,  a n d  c) c e n t r a l  
ha i r s  (E). C h r o m a t o g r a m s  of e x t r a c t s  of these  p r e p a r a -  
t ions  are r e p r e s e n t e d  s c h e m a t i c a l l y  in  f igure 3. T he  bio-  
logical  m e a n i n g  of t he  t o p o c h e m i c a l  d i s t r i b u t i o n  of t h e  
d i f f e ren t  c o m p o u n d s  is u n d e r  i nves t iga t ion .  
E lec t rophys io log ica l  expe r i m en t s ,  now  in progress,  show 
t h e  o l f ac to ry  ef fec t iveness  of all 7 cha rac t e r i zed  com- 

pounds .  A l t h o u g h  t h e  c o m p o u n d s  h a v e  n o t  been  t e s t e d  in 
b e h a v i o r a l  expe r imen t s ,  t h e i r  s t i m u l a t o r y  power  a n d  t h e i r  
d i s t i nc t  d i s t r i b u t i o n  on  t h e  complex  scen t  o rgan  s u p p o r t s  
t h e  idea  t h a t  a t  leas t  c e r t a i n  ones  ac t  as phe romones .  I n  
add i t ion ,  i t  is qu i t e  poss ible  t h a t  t h e y  p l a y  a m a j o r  role in  
species recogni t ion .  
Ana lyses  in  progress  w i t h  i ndoor  ra ised  A. ochlea  i nd ica t e  
t h a t  t h e  p r o d u c t i o n  of some of t he  vola t i le  h a i r p e n c i l  
c o m p o n e n t s  depends  on  t h e  inges t ion  b y  males  of pre-  

' cursors  f rom p lan t s .  This ,  as well  as t h e  inf luence  of con-  
t a c t s  b e t w e e n  a b d o m i n a l  and  Mar scen t  o rgans  on  t h e  

c h e m i c a l  c o m p o n e n t s  found  in t he  ha i rpenci ls ,  shows 
s imi l a r i t y  to  D a n a u s  species 14, **. 
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Summary. R a t s  h o m o z y g o u s  for  h y p o t h a l a m i c  d i abe t e s  ins ip idus  were f o u n d  to  h a v e  a s i g n i f i c a n t l y h i g h e r c o n c e n t r a t i o n  
of m e m b r a n e - b o u n d  po ly r ibosomes  t h a n  t h e i r  he t e rozygous  l i t t e rma te s .  The re  was no  dif ference in t he  c o n c e n t r a t i o n  
of free po ly r ibosomes .  

H e r e d i t a r y  h y p o t h a l a m i c  d i abe t e s  (D.I.) occurs  in  r a t s  of 
t h e  B r a t t l e b o r o  s t ra in .  A n i m a l s  t h a t  are  h o m o z y g o u s  for  
D.I .  l ack  t h e  ab i l i t y  to  syn thes i ze  vasopress in ,  ill c o n t r a s t  
to  t h e i r  h e t e r o z y g o u s  l i t t e r m a t e s  8,4. Vasopress in  ha s  
been  r e p o r t e d  to  be  i m p l i c a t e d  in m e m o r y  processes  5. 
S u p p o r t  for  t h i s  n o t i o n  comes  f rom f ind ings  sugges t ing  
t h a t  h o m o z y g o u s  D.I .  r a t s  h a v e  m e m o r y  defici ts  in  com-  
pa r i son  w i t h  t h e i r  he t e rozygous  l i t t e r m a t e s  5. Since 
m e m b r a n e - b o u n d  b r a i n  po ly r ibosomes  m a y  also p l a y  a 
role in  m e m o r y  conso l ida t ion  s , we dec ided  to  e x a m i n e  
t h e  po ly r ibosome  d i s t r i b u t i o n  b e t w e e n  b r a i n  c y t o p l a s m  
a n d  b r a i n  m e m b r a n e s  of h o m o z y g o u s  a n d  he t e r ozygous  
D.I .  ra t s .  
Materials and methods. 9 h o m o z y g o u s  a n d  10 he t e rozygous  
ma le  D.I .  r a t s  of t h e  B r a t t l e b o r o  s t r a i n  (ob ta ined  f rom 
TNO,  Zeist ,  The  N e t h e r l a n d s )  were housed  in  g roups  of 
4-5.  The  r a t s  were 3 m o n t h s  old. T h e  h o m o z y g o u s  r a t s  
weighed  a p p r o x i m a t e l y  250 g, whereas  t he  he t e r ozygous  
ones  we ighed  350 g. T h e  e x p e r i m e n t  was  c o n d u c t e d  
accord ing  to  a r a n d o m i z e d  b lock  design.  T he  r a t s  were  
ki l led b y  d e c a p i t a t i o n ,  a n d  t h e  b r a i n s  were  r ap id ly  
r e m o v e d  a n d  p laced  on  d r y  ice. Cerebe l lum a n d  p inea l  
g l a n d  were  r e m o v e d  a n d  d iscarded.  T he  b r a i n  was  
weighed  a n d  r insed  in  ice-cold h o m o g e n i z a t i o n  buffer .  
All  s u b s e q u e n t  p rocedure s  were  p e r f o r m e d  a t  0 -4  ~ 

F ree  po ly r ibosomes  were p r e p a r e d  accord ing  to  t h e  
m e t h o d  of B l o e m e n d a l  e t  aLL The  b r a i n s  were homoge -  
n ized  s e p a r a t e l y  a n d  cen t r i fuged  a t  12,000 x g for  20 min .  
I n  t h e  r e su l t i ng  s u p e r n a t a n t ,  p r o t e i n  was d e t e r m i n e d  
accord ing  to  t h e  m e t h o d  of L o w r y  e t  al. 8. Fo r  t h e  p r e p a -  
r a t i o n  of m e m b r a n e - b o u n d  polyr ibosomes ,  t h e  i n t i a l  
1 2 , 0 0 0 •  s e d i m e n t  was  r ehomogen ized  in 2/3 of t h e  
or ig ina l  h o m o g e n i z a t i o n  vo lume,  a f t e r  wh ich  deoxycho-  
la te  a n d  T r i t o n  X-100 were a d d e d  to  a f ina l  c o n c e n t r a t i o n  
of 0 .5% (w/v) a n d  1% (v/v) ,  respec t ive ly ,  fol lowed b y  t h e  
p rocedure  of B l o e m e n d a l  e t  al. 7. Abso rbances  (A) of poly-  
r i bosome  suspens ions  a t  236, 260 a n d  280 n m  were 
m e a s u r e d  w i t h  a Zeiss S p e c t r o p h o t o m e t e r  Q I I  us ing  1 c m  
q u a r t z  cuve t t e s .  0.3 m l  f r ac t ions  of t h e  po ly r ibosoma l  
p r e p a r a t i o n s  were  ana lyzed  on  10 ml  1 5 - 3 5 %  (w/v) l inear  
sucrose  g rad ien t s ,  w h i c h  were  cen t r i fuged  a t  4 ~ for  1 h 
a t  40,000 r p m  in  a SB 283 ro tor .  Af te r  cen t r i fuga t ion ,  t h e  
a b s o r b a n c e  of t h e  g r a d i e n t s  a t  260 n m  was c o n t i n u o u s l y  
m o n i t o r e d  us ing  a Gilford S p e c t r o p h o t o m e t e r  240 
(2 -mm-cuve t ) .  The  resu l t s  were ana lyzed  b y  m e a n s  of a 
r a n d o m i z e d  b l o c k s  ana lys i s  of va r iance .  
Results and discussion. The  b r a i n s  of h o m o z y g o u s  D . I .  
r a t s  were l i gh t e r  t h a n  t hose  of he t e rozygous  r a t s  (mean  • 
SEM:  1.36 • 0.01 a n d  1.55 • 0.03, r e spec t ive ly ;  U = 5, 
p < 0.002, 2 ta i led M a n n - W h i t n e y  U- tes t ) .  
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Polyribosome concentrations and corresponding polysome/monosome ratios in brains of rats homozygous or heterozygous for diabetes 
insipidus 

A B 
Heterozygotes Homozygotes Heterozygotes Homozygotes 

Free polyribosomes 1.11 -r 0.05 1.09 4- 0;05 4.19 4- 0.15 4.07 4- 0.09 
Membrane-bound polyribosomes 1.07 d- 0.04 1.35" 4- 0.03 2.71 4- 0.08 2.81 4- 0.12 

A : Polyribosome concentrations. Each value represents the mean (as mglg wet wt). Heterozygotes : 10 animals; homozygotes: 9 animals. The 
SE of the mean are also shown. B : Polysome]monosome rations. Each value represents the mean of 6 estimations. Monosome = 8OS. * Signif- 
icance of difference with respect to the heterozygous group p < 0.05. 

P ro te in  con ten t s  of t he  ini t ial  12 ,000•  s u p e r n a t a n t  
were no t  s ta t i s t ica l ly  d i f fe rent  for he te rozygous  and  
h o m o z y g o u s  ra ts  (mean + SEM:  21.73 4- 0.80 and  
23.01 + 0.74 mg  pro te in]g  we t  wt ,  respec t ive ly ;  U = 27.5). 
The  b iochemical  f indings are summar ized  in t he  table,  
and  the  figure. The A260/A280 - and  A260/A236-ratios of 
t he  isolated free po lyr ibosomes  were found  to  be mini-  
mal ly  1.81 and  1.63, respec t ive ly ;  t he  cor responding  
values  for t he  m e m b r a n e - b o u n d  mate r ia l  were 1.77 and  
1.40, respec t ive ly ,  ind ica t ing  a h igh  degree of pur i ty .  
The tab le  shows t h a t  in t he  bra ins  of the  homozygous  ra ts  
26% more  po lyr ibosomes  were a t t a c h e d  to the  m e m b r a n e  
f rac t ion  t h a n  in t he  bra ins  of t he  he te rozygous  rats .  
There  was  no such difference for t he  free po lysome frac- 
t ion.  
The difference in m e m b r a n e - b o u n d  po lyr ibosomes  is also 
a p p a r e n t  in t he  sucrose profiles of these  po lyr ibosomes  
(figure). 
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Polyribosome profiles from brains of rats homozygous or 
heterozygous for diabetes insipidus. A Free polyribosomes from 
brains of homozygous rats. B Free polyribosomes from brains of 
heterozygous rats. C Membrane-bound polyribosomes from brains 
of homozygous rats. D Membrane-bound polyribosomes from brains 
of heterozygous rats. The large peak near the top of the gradient is 
the 80S monomer peak, verified in control gradients following mild 
ribonuclease treatment. 

The table  fu r the r  shows t h a t  the re  were no s ignif icant  
differences between homozygous  and  he te rozygous  D.I.  
ra t s  in the  po lysome /monosome  rat io  ca lcula ted  f rom the  
profile.  
Only 5% of the  polyr ibosomes  in the  pos tmi tochondr i a l  
s u p e r n a t a n t  (12 ,000xg  sup) was m e m b r a n e - b o u n d ,  as 
judged  by  the  effect  of t r e a t m e n t  of th is  p repa ra t ion  wi th  
t he  DOC/Tr i ton  X-100 mix tu re  (results n o t  shown).  
Zomzely e t  al. ~ showed t h a t  the  D O C - t r e a t m e n t  has a 
d isaggregat ing  effect  on the  polyr ibosomes .  Af ter  de ter -  
gent- f ree  isolation,  re la t ive ly  more  large polyr ibosomal  
aggregates  were found  t h a n  af ter  an isolat ion procedure  
using DOC. At  a 0.5% DOC-concent ra t ion ,  a loss of 16% 
in the  free r ibosomal  f rac t ion  (polysomes and monosomes)  
was observed.  This d isaggregat ing  effect  can explain  the  
differences in the  profiles be tween  free and  m e m b r a n e -  
bound  po lyr ibosomes  (figure) a n d  the  low po lysome/  
monosome  ra t ios  for the  m e m b r a n e - b o u n d  fract ion.  DOC 
also a t t acks  monosomes ,  giving a RNA-f r ac t i on  and a 
de t e rgen t -p ro te in  complex  lo. 
In  a previous  inves t iga t ion  Zl, we have  found t h a t  ur inary  
excre t ion  of ty ros ine  and t r y p t o p h a n ,  among  others ,  was 
marked ly  e leva ted  in homozygous  D.I.  rats ,  while the  
concen t r a t ion  of these  amino  acids in t he  bra in  did no t  
differ  m u c h  be tween  homozygous  and  he te rozygous  rats.  
One exp lana t ion  of the  e leva ted  excre t ion  of amino acids 
is t h a t  p ro t e in  t u r n o v e r  m a y  be increased in homozygous  
D.I.  rats.  Similarly,  the  increase in m e m b r a n e - b o u n d  
bra in  polyr ibosomes  t h a t  we found  in the  p re sen t  s t u d y  
can be explair~ed in t e rms  of an enhanced  overal l  p ro te in  
tu rnover .  F u r t h e r  inves t iga t ions  are needed to  evaluate  
th is  possibi l i ty.  
Both  vasopress in  and  m e m b r a n e - b o u n d  polyr ibosomes  
have been  impl ica ted  in m e m o r y  consol ida t ion  s,s. One 
would therefore  expec t  a decreased  concen t ra t ion  of 
m e m b r a n e - b o u n d  po lyr ibosomes  in t he  bra ins  of homo-  
zygous D.I .  rats .  The p r e s en t  f inding of an  increased 
r a t h e r  t h a n  a decreased concen t r a t ion  of whole-bra in  
m e m b r a n e - b o u n d  po lyr ibosomes  in homozygous  D.I .  ra t s  
suggests  t h a t  the re  is no s t r a igh t fo rward  re la t ion be- 
tween  the  2 var iables  as far as the i r  possible i nvo lvemen t  
in m e m o r y  consol ida t ion  is concerned.  

1 Send reprint requests to FI. Rigter. 
2 Present address : Pharmacology Department, University College 

Galway, Republic of Ireland. 
3 H. Valtin and H. A. Schroeder, Am. J. Physiol. 206, 425 (1964). 
4 H. Valtin, Am. J. Med. Z2, 814 (1967). 
5 B. Bohus, Tj. B. Van Wimersma Greidanus and D. De Wied, 

Physiol. Behav. 14, 609 (1975). 
6 R.W. Hendler, Biomembranes 5, 147 (1974). 
7 H. Bloemendal, W. S. Bont, M. De Vries aud E. L. Benedetti; 

Biochem. J. 103, 177 (1967). 
8 O.H. Lowry, N. J. Rosehrough, A. L. Farr and R. J. Randall, 

J. biol. Chem. 193, 265 (1951). 
9 C.E.  Zomzely, S. Roberts, C. P. Gruber and D. M. Brown, 

J. biol. Chem. 243, 5396 (1968). 
10 E.R.  Burma, Biochim. biophys. Acta Id5, 506 (1967). 
11 B .E .  Leonard, F. Ramaekers and H. Rigter, Experientia 32, 

901 (1976). 


