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A l t e r n a t i v e  syn theses  of i sotocin  (Ic) a n d  meso toc in  
(Id) were car r ied  ou t  b y  t h e  same route12. 

The  free pep t ides  showed  sa t i s fac to ry  e l emen ta l  a n d  
amino-ac id  analyses.  T he  opt ica l  ro ta t ions ,  d i s t r i bu t i on  
coefficients,  a n d  Rf  va lues  are g iven  in Tab le  I I .  The  
gel f i l t r a t ion  e x p e r i m e n t  showed  t h a t  all t h e  p r o d u c t s  
were monomer ic .  

Oxytoc ic  ac t i v i t y  was m e a s u r e d  w i t h  i so la ted  u te r i  
f rom s t i lboes t ro l - t r ea ted  ra t s  ~9 b y  t he  m e t h o d  of HOL- 
TOt; s0 us ing  suspens ion  f luids ~ c o n t a i n i n g  no m a g n e s i u m  
or 0.5 m M  MgC1 v Milk e j ec t ion  ac t i v i t y  was  d e t e r m i n e d  
in t h e  anaes the t i z ed  r a t  ~. Chickan vasodepres so r  po ten-  
cies were d e t e r m i n e d  b y  a modi f i ca t ion  ~3 of t he  m e t h o d  
of CooN 2~. An t id iu r e t i c  a c t i v i t y  was m e a s u r e d  in e thano l -  
anaes the t i z ed  ra t s  b y  a mod i f i ca t ion  25 of t h e  m e t h o d  of 
JEFFERS, LIVEZE'Z a nd  AUSTIN 2~. T he  effect  on  w a t e r  
p e r m e a b i l i t y  was  m e a s u r e d  w i t h  i so la ted  t o a d  (Bu/o 
marinus) b ladders  accord ing  to  BENTLEY ~v. T he  resu l t s  
are g iven  in Tab le  I I .  W h e r e  c o m p a r a b l e  a s say  cond i t ions  
were used t he  biological  ac t iv i t i es  of our  i sotocin  a n d  
meso toc in  are c o m p a r a b l e  w i t h  those  r epo r t ed  ear-  
lierP-11, ~s-a0, p a r t i c u l a r l y  if i t  is k e p t  in  m i n d  t h a t  t he  
pep t ide  c o n t e n t  of t h e  earl ier  samples  i s  unce r t a in .  

Of t he  newly  p r e p a r e d  pept ides ,  [4-proline, 8-isoleucine~- 
oxy toc in  (Ia) showed  v e r y  low ac t iv i t i es  in  all  t h e  
s t a n d a r d  assay  sys tems,  as h a d  been  an t i c ipa ted .  A 
s imi la r  low degree of a c t i v i t y  is also shown  b y  [4-proline]- 
oxy toc inL  A l t h o u g h  t he  (as ye t  unknown)  phys io logica l  
t a r g e t ,  o rgans  of t h e  oxytoc in- l ike  pr inc ip les  in  lower 
v e r t e b r a t e s  m a y  well  h a v e  specif ic i ty  r e q u i r e m e n t s  dif- 
f e ren t  f rom a n y  of those  r ep re sen t ed  in t h e  s t a n d a r d  
r ange  of assays,  all of t h e  pep t ides  i so la ted  to  da t e  h a v e  
a t  leas t  m o d e r a t e  po tenc ies  in  these  tests .  I t  t he re fo re  
seems un l ike ly  t h a t  a pep t ide  10 ~ t imes  less ac t ive  t h a n  
t h e  n a t u r a l  h o r m o n e s  in all t h e  assays  would  be  a m e m b e r  
of t h e  same  biological  series. On t h e  o the r  h a n d ,  t h e  
[4-1eucine, 8- isoleucine]-oxytocin  (Ib), t h o u g h  less ac t ive  
t h a n  meso toc in  or i so toc in  in all  t h e  s t a n d a r d  assays,  
has  apprec iab le  p o t e n c y  in severa l  t e s t s  so t h a t  i ts  occur-  
rence  as a n a t u r a l  h o r m o n e  c a n n o t  be  d i scoun ted  on  t h e  
s ame  grounds .  

Charac te r i s t i c  p roper t i e s  of E4-1eucine, 8-isoleucine]- 
oxy toc in  wh ich  should  help  in a n y  sea rch  for  i ts  n a t u r a l  
occurrence  are  t he  r a t h e r  h i g h  p a r t i t i o n  coeff icient  and  
Rf  va lue ;  t he  h i g h  ra t io  of a v i a n  depressor  a c t i v i t y  to  
a c t i v i t y  on  t he  r a t  u t e rus  in  v i t ro  in,  t h e  absence  of 
m a g n e s i u m ;  t he  h i g h  degree of m a g n e s i u m  p o t e n t i a t i o n  
( though  in "the case of g lumi toc in  a~ th i s  p a r a m e t e r  ha s  
r ecen t ly  p r o v e d  less c o n s t a n t  t h a n  h a d  b e e n  a s sumed) ;  
a n d  t h e  d iu re t i c  r a t h e r  t h a n  a n t i d i u r e t i c  effect  t o g e t h e r  
w i t h  n a t r i u r e t i c  ac t ion  ~ in  t h e  h y d r a t e d  ra t ,  p roper t i e s  
which  i t  shares  w i t h  ~4-!eucine]-oxytocin ~. 

If  a n  e v o l u t i o n a r y  i n t e r m e d i a t e  of t he  t y p e  d iscussed 
sti l l  survives ,  i t  is l ikely t h a t  i t  will be  found  a m o n g  t h e  
e l a s m o b r a n c h  fishes, s ince t h e  p r i m i t i v e  ho locepha l i ans  
seem to  e l abora t e  oxy toc in  i tself  3a (with g l u t a m i n e  in  
pos i t ion  4) whi le  t he  more  r ecen t  se lach ians  secrete  
g lumi toc in  (wi th  ser ine in pos i t ion  4)34. 

Zusammen/assung. I4-Prolin,  8 - I so leuc in] -Oxytoc in  u n d  
L4-Leucin, 8 - I so leuc in] -Oxytoc in  w u r d e n  als m6gl iche 
Glieder  in  der  en twick lungsgesch ich t l i chen  Re ihe  der  
N e u r o h y p o p h y s e n h o r m o n e  s y n t h e t i s i e r t  u n d  p h a r m a k o -  
logisch gepriif t .  
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Hexalure, an Insect Sex Attractant Discovered by Empirical Screening 

Chemica l  a t t r a c t a n t s  h a v e  become  a n  ind i spensab le  
tool  in  t he  de t ec t i on  1 a n d  con t ro l  s of c e r t a i n  de s t r uc t i ve  
insec t  pests .  The  sex a t t r a c t a n t s  e m i t t e d  b y  t h e  v i rg in  
females  of severa l  species of L e p i d o p t e r a  h a v e  b e e n  
shown  to b e  C1~_16 a lkenol  aceta tes3,  4. I so l a t ion  a n d  
iden t i f i ca t ion  of m i n u t e  a m o u n t s  of n a t u r a l  lure  is a n  
a rduous ,  o f ten  f r u s t r a t i n g  task ,  and  we the re fo re  unde r -  
t ook  to s u p p l e m e n t  our  i so la t ion  p r o g r a m  w i t h  a sea rch  
for new insec t  a t t r a c t a n t s  b y  a s t r i c t ly  empi r ica l  approach .  

A large n u m b e r  of C12, C14 a n d  C~6 a l k e n - l - o l  a ce t a t e s  
were s y n t h e t i z e d  a n d  e v a l u a t e d  as a t t r a c t a n t s  for severa l  

insec t  species. One of these,  cis-7-hexadecen-l-ol ace ta te ,  
has  p r o v e d  to  be  a n  o u t s t a n d i n g  a t t r a c t a n t  for ma le  
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p i n k  bo l lworm m o t h s ,  Pectinophora gossypiella (Saunders) ,  
e l ic i t ing a c o p u l a t o r y  response  in l a b o r a t o r y  t e s t s  a n d  
lu r ing  large n u m b e r s  to  field t r aps .  As such, i t  becomes  
t h e  f i rs t  sex a t t r a c t a n t  to  be  d i scovered  b y  empi r ica l  
means .  The  a t t r a c t i v e n e s s  of th i s  c o m p o u n d ,  w h i c h  we 
h a v e  n a m e d  hexa lure ,  is h igh ly  unusua l ,  s ince propylure% 
t h e  n a t u r a l  p i n k  bOllworm sex p h e r o m o n e ,  is a C16 
a lkad ieno l  a c e t a t e  which  has  a b r a n c h e d  cha in  a n d  trans 
conf igura t ion .  

H e x a l u r e  is fa r  more  a t t r a c t i v e  t h a n  propylure ,  wh ich  
requi res  a d m i x t u r e  w i t h  a n  a c t i v a t o r  5 before  i t  can  lure  
males  in  t h e  field. I n  t e s t s  w i t h  severa l  species of insects ,  
hexa lu re  a t t r a c t e d  on ly  t he  p i n k  bol lworm,  a n d  th i s  
insec t  was  no t  a t t r a c t e d  to  t he  trans i somer  of hexa lure .  

H e x a l u r e  was s y n t h e t i z e d  b y  f i rs t  condens ing  2-(7-octy-  
n y l o x y ) - t e t r a h y d r o p y r a n  6 w i t h  1 -bromooctane ,  accord ing  
to  p rev ious ly  p u b l i s h e d  p rocedures  ~, to  give a 40% yield  
of 2 - ( 7 - h e x a d e c y n y l o x y ) - t e t r a h y d r o p y r a n  (bp, 140-145 ~ 
a t  0.001 m m  Hg;  n~ 5, 1.4636). Th i s  p r o d u c t  was  re f luxed  
w i t h  acet ic  ac id -ace ty l  chlor ide  ~, ~ to  give a q u a n t i t a t i v e  
yield of 7 -hexadecyn - l - o l  a ce t a t e  (bp, 117-121~ a t  
0.001 m m ;  n ~ ,  1.4532), wh ich  was s e m i h y d r o g e n a t e d  to  
t h e  desi red p roduc t .  H e x a l u r e  (bp, 100-104 ~ a t  0.001 ram,  
121.5-124.5~ a t  0 . 0 8 - 0 . 1 4 r a m ;  n}3 ~, 1.4484) is a clear,  
colorless l iqu id  w i t h  a mi ld  odor  r e m i n i s c e n t  of f resh ly  
cu t  grass. Ana lys i s  of one lo t  b y  a new gas c h r o m a t o -  
g raph ic  m e t h o d  s showed  t he  isomeric  compos i t i on  to  be  
rough ly  80% cis a n d  20% trans. 

T h e  eff icacy of cis-7-hexadeeen-l-ol ace t a t e  as an  
a t t r a c t a n t  for  p i n k  bo l lworm m o t h s  was e v a l u a t e d  in 
l a b o r a t o r y  a n d  field t es t s  a t  Brownsvi l le ,  Texas,  a n d  
Phoen ix ,  Ar izona .  I n  a p r e l i m i n a r y  test ,  a t r a p  b a i t e d  
w i t h  6 m g  of h e x a l u r e  caught ,  d u r i n g  7 days,  51% of 
t h e  ma le  m o t h s  c a u g h t  b y  t he  n a t u r a l  sex a t t r a c t a n t  
e x t r a c t e d  f rom 25 v i rg in  females.  Over  a 14-day per iod  
t h e  s y n t h e t i c / n a t u r a l  c a t c h  r a t i o  was  42%.  I n  ex tens ive  
field t e s t s  60 m g  of h e x a l u r e  was in i t i a l ly  a b o u t  equa l  

to  50 female  equ iva l en t s  of n a t u r a l  lure  b u t  a f te r  5-7  
days  t he  s y n t h e t i c  lure  a t  all  t e s t  dosages was super io r  
to  e i the r  n a t u r a l  lure or to  l ive caged v i rg in  female  moths .  

Hexa lu re  is now be ing  used b y  t he  U.S.  D e p a r t m e n t  of 
Agr i cu l tu re ' s  P l a n t  Pes t  Cont ro l  Div i s ion  to  c o m b a t  t he  
p i n k  bo l lworm in F lo r ida  and  severa l  s o u t h w e s t e r n  s ta tes .  
I t  has  been  found  to  be  more  s table ,  more  c o n v e n i e n t  to  
use, a n d  m u c h  more  economica l  t h a n  t h e  p rev ious ly  used 
lure, wh ich  is a c rude  m e t h y l e n e  chlor ide  e x t r a c t  of t h e  
t e r m i n a l  a b d o m i n a l  s egmen t s  of v i rg in  female  moths .  

Zusammen[assung. E m p i r i s c h  wurde  ein Sexual lock-  
s toff  - cis-7-Hexadecen-l-ol-acetat - gefunden ,  de r  auf  
M~innchen der  r o t e n  B a u m w o l l k a p s e l m o t t e ,  Pectinophora. 
gossypiella (Saunders) ,  auf fa l lend  s t a r k  wirkt .  
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Nephrocalcinosis in Rats After Forced Weaning 

Afte r  forced wean ing  of t he  young,  c e r t a i n  b iochemica l  
changes  a p p e a r  in  t h e  m a m m a r y  glands,  bones  1, b lood ~ 
a n d  ur ine  3 of t he  suckl ing  r a t  mothe r s .  R a t s  fed on  t h e  
so-called L a r s e n  d ie t  were also found  to  h a v e  m o r p h o -  
logical  changes  in  t he  a o r t a  2. A ~ur ther  m a n i f e s t a t i o n  of 
t h i s  pe r iod  were changes  found  in t he  kidrieys h a v i n g  t he  
c h a r a c t e r  of nephroca lc inos is .  

T h i r t e e n  r a t  m o t h e r s  of t he  W i s t a r  s t ra in ,  aged 3-4  
mon ths ,  were a l lowed to  suckle  12 y o u n g  each  a f t e r  t h e i r  
f i rs t  ges ta t ion .  This  group,  t o g e t h e r  w i t h  a con t ro l  g roup  
of v i rg in  females,  were fed on  a L a r s e n  d ie t  s c o n t a i n i n g  
1.4% ca lc ium a n d  0.5% phosphorus .  A second group  
of 21 r a t  m o t h e r s  rea red  u n d e r  t he  s ame  cond i t ions  a n d  
a con t ro l  group,  were fed on  a L a r s e n  die t  en r i ched  w i t h  
ca lc ium (1.8% ca lc ium a n d  0.5% phosphorus ) .  On t he  
d a y  of weaning,  wh ich  was a lways  on  t he  t w e n t y - f i r s t  
d a y  of l ac ta t ion ,  6 m o t h e r s  f rom t he  f i rs t  g roup  were 
kil led a n d  10 f rom t he  second.  T he  r e m a i n i n g  r a t s  of 
b o t h  g roups  were ki l led 24 h a f t e r  weaning .  Blood for  
d e t e r m i n i n g  ca lc ium a n d  p h o s p h o r u s  was o b t a i n e d  b y  
open ing  t h e  hea r t .  A n  excision was t a k e n  f rom one or 
b o t h  k idneys  for  h is to logica l  e x a m i n a t i o n .  The  rena l  
calc ium,  p h o s p h o r u s  a n d  c i t r a t e  c o n t e n t  was  d e t e r m i n e d  
q u a n t i t a t i v e l y  in  m o s t  an imals .  

A t  pos t  m o r t e m  e x a m i n a t i o n  uro l i th ias i s  was  obse rved  
in t h e  fo rm of g rave l  (composed of ca lc ium carbona te ) ,  

m o s t  o f ten  in t he  b ladder .  N e a r l y  all  t hese  cases showed  
v a r y i n g  degrees  of d i l a t a t i o n  of t h e  u re te r s  a n d  pelves.  
A c u t e  s u p p u r a t i v e  pye loneph r i t i s  a c c o m p a n y i n g  t h e  
a b o v e  2 changes  was a f r e q u e n t  f ind ing  in t h e  second 
group.  I n  m o s t  an ima l s  ki l led 24 h a f t e r  wean ing  t he  
surface  of t h e  k idneys  showed  a t yp i ca l  fo rm of yel lowish 
red  marb l ing .  I t  was  on ly  in these  a n i m a l s  t h a t  neph ro -  
calcinosis  was  found  h is to logica l ly  (Table  I) as follows: 
calc i f icat ion was found  in t h e  e p i t h e l i u m  of n u m e r o u s  
p r o x i m a l  t ubu le s  a n d  in t h e  b a s e m e n t  m e m b r a n e  a n d  
some t imes  in B o w m a n ' s  capsule.  The  t ubu l e s  were a lways  
affected in t h e  a rea  of t he  cor tex  corticis,  b u t  changes  
r eached  in to  t he  deeper  layers  of t he  co r t ex  b e t w e e n  t h e  
m e d u l l a r y  processes.  No differences  were  found  b e t w e e n  
t he  e x p e r i m e n t a l  an ima l s  a n d  t he  cont ro l s  in  t h e  P A S -  
r eac t ion  a n d  on  s t a in ing  w i t h  Alc ian  blue.  

The  b iochemica l  f indings  show good cor re la t ion  
(Table  l I )  w i t h  t h e  occur rence  of nephroca lc inos is .  
Changes  in t he  ca lc ium a n d  p h o s p h o r u s  levels in  t he  s e rum 
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