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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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Table I. Macroscopical and microscopical findings in the kidneys of rats after weaning 

15. 7. 1969 

Macroscopical changes Microscopical changes 
Uro- Pyelo- Nephro- Nephro- Pyelo- 
lithiasis nephritis calcinosis calcinosis nephritis 

No. of 
animals 

Larsen diet Weaning 0 0 0 0 0 6 
Day after weaning 2 0 5 5 0 7 

Larsen diet + calcium Weaning 4 2 0 0 2 10 
Day after weaning 7 4 8 8 4 11 

Controls 0 0 0 0 0 12 

Table II. Biochemical changes in the kidneys of rats after weaning 

Serum (given in mg/100 ml) Kidneys (given in mg/g wet wt.) No. of Nephro- 
Calcium Phosphorus wet wt. Citrate Phosphorus Calcium animals ealeinosis 

Larsen diet 
Controls 12.7 • 0.67 10.4 i 1.3 1.55 :k 0.34 0.033 -1- 0.012 0.345 q- 0 .01  0.083 4- 0.028 5 0 
Weaning 14.2 i 0.57 ~ 6.7 -4- 1.2~ 2.17 i 0.07 ~ 0.076 4- 0.028 �9 0.332 =L 0.041 0.110 ~ 0.04 4 0 
Day after weaning 15:6-L1.2 ~ 19.7q-1.3~ 2.20-4-0.33 �9 0.0954-0.029 ~ 1.30 4-0.390~ 2.22 ~1 .1~ 5 + 

15.3 11.5 1.9 0.084 0.340 - 1 0 

Larsen diet + calcium 
Controls 14.2 -4- 0.72 11.- ~ 1.7 1.62 4- 0.16 0.039 ~ 0.005 0.340 q- 0.009 0.078 :t- 0.016 6 0 
Weaning 15.9 4- 1.44 ~ 4.4 ~ 0.8 ~ 2.20 4- 0.17 ~ 0.110 2~ 0.024 �9 0.321 =~ 0.016 0.105 =E 0.005 ~ 6 0 
Day after weaning 18.--4- 1.67 ~ 14.8 • 3.2 �9 2.22 -t- 0.37 ~ 0.393 =~ 0.166 ~ 1.06 -4- 0.555 �9 1.70 ~ 1.2 �9 6 + 

16.- • 0.2 11.5 ~ 1.2 2.- -4- 0.10 0.100 :L 0.036 0.385 -t- 0.02 0.220 ~ 0.03 2 0 

The mean differences were verified by the Student t-test taking into account the condition of whether s~ = s~ or s~ ~ s~. �9 The difference 
was found to be at least at the 5% level. 

are s t r ik ing .  Af te r  wean ing ,  l a c t a t i ona l  h y p o p h o s p h a t -  
a e m i a  gave  place to h y p e r p h o s p h a t a e m i a  and  t he  ca l c ium 
leveI increased  on b o t h  die ts  used.  W e  h a v e  a l r e a dy  
po in t ed  to  th i s  f ind ing  on our  p rev ious  work  1 where  we 
i n t e rp r e t ed  it  as  an  exPress ion  of a c t i v a t i o n  of t he  pa ra -  
t h y r o i d  g l ands  d u r i n g  lac ta t ion .  Th i s  e x p l a n a t i o n  is sup-  
po r t ed  b y  t h e  increased  rena l  c i t ra te  c o n t e n t  on t he  d a y  
of weaning*.  Nephroca lc inos i s  deve loped  ve ry  qu ick ly  
wi th in  24 h w i th  m a r k e d  depos i t ion  of m ine ra l s  in t he  
ou te r  l ayers  of t h e  rena l  cor tex .  T h e s e  layers  are  u s u a l l y  
m o s t  a f fec ted  a f te r  t h e  in jec t ion  of s u b s t a n c e s  c aus ing  
h y p e r c a l c a e m i a  5 or sex  hormones% Af te r  forced w e a n i n g  
the  r a t s  m u s t  excre te  t he  increased  ca l c ium load abso rbe d  
f rom th e  m a m m a r y  g l ands  a n d  t he  ca l c ium level r ises in 
t he  blood a n d  ur ine  3. His to logica l  f ind ings  ind ica te  t h a t  
in m o s t  of our  a n i m a l s  t he  k i d n e y s  were unab l e  to ensu re  
t he  s t e a d y  excre t ion  of the  ca l c ium load, l ead ing  to  
a c c u m u l a t i o n  a t  t h e  beg inn ing  of t h e  neph rones .  W e  
cons ider  t h a t  t h e  increased  r ena l  c i t ra te  c o n t e n t  m a y  
p l ay  a role here  s ince i t  was  a p r i m a r y  f ind ing  a n d  i ts  
a f f in i ty  for ca l c ium is well known .  Ci t ra te  is also re- 
abso rbed  in t h e  p r o x i m a l  tubu les ,  t h a t  is a t  t h e  si te  of 
t he  a n a t o m i c a l  changes .  

I t  m u s t  f ina l ly  be  s t ressed  t h a t  pos t - l a c t a t i ona l  nephro -  
calcinosis  h a s  so far  been  obse rved  on ly  a f te r  t h e  so- 
cal led L a r s e n  diet .  T h e  s a m e  d ie t  enr iched  w i th  ca l c ium 
led to  an  increased  inc idence  of pos t - l a c t a t i ona l  uro-  
l i th ias i s  a n d  s u b s e q u e n t  pye lonephr i t i s .  However ,  t h e  
inc idence  of nephroca lc inos is ,  i.e. exc lus ive ly  pos t l ac t a -  
t iona l  changes ,  r e m a i n e d  a p p r o x i m a t e l y  t he  s a m e  in  
b o t h  groups .  R e c e n t l y  Cous iNs  a n d  GEARY7 a n d  a 
n u m b e r  of older  workers ,  drew a t t e n t i o n  to  t h e  effect  of 
diet .  Ou r  con t ro l  group,  wh ich  can  be c o m p a r e d  w i t h  t h e  
f ind ings  of t i le above  au tho r s ,  showed  no pa tho log ica l  
c h a n g e s  in t h e  k idneys ,  however .  O the r  work  deals  w i th  

t he  r e l a t ionsh ip  be tw e e n  increased  p h o s p h o r u s  i n t a k e  in 
t he  d ie t  a n d  t he  inc idence  of nephro l i th ias i s .  O u r  expe-  
r ience sugge s t s  t h a t  o the r  m e c h a n i s m s  are p r o b a b l y  
invo lved  in these  cases.  W e  are in a g r e e m e n t  w i th  t h e  
op in ion  of CousiNs t h a t  t he  d i e t a ry  fac tor  does n o t  
de pe nd  solely on  t he  a bso lu t e  c o n t e n t  of ca lc ium,  phos -  
phorus ,  m a g n e s i u m ,  V i t a m i n  D, etc. N o t  me re ly  t he  
n u t r i t i o n a l  factor ,  b u t  v e r y  p r o b a b l y  also ce r t a in  hor-  
m o n a l  fac tors  are i nvo lved  in p o s t l a c t a t i o n a l  nephro -  
calcinosis .  

Zusammen/assung. N a c h  d e m  Abs t i l l en  w urde  bet  R a t -  
t e n m i i t t e r n  eine z ieml ich  schnel l  s ich en twicke lnde  Ne-  
phroca lc inos i s  fes tgeste l l t ,  die haup t sAch l i ch  de n  Cor tex  
cort icis  be t ra f .  Bet  der b i o c h e m i s c h e n  A n a l y s e  der  Nie ren  
(Calcium, P h o s p h o r  u n d  Zi t ronens~ure)  w u r d e  eine g u t e  
Kor re l a t i on  der  b i o c h e m i s c h e n  u n d  m o r p h o l o g i s c h e n  Ver-  
Xnderungen  ge funden .  Der  Z i t r o n e n s ~ u r e g e h a l t  w a r  aber  
a u c h  in den  i n t a k t e n  Nie ren  e rh6h t .  
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