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Summary. Field s tudies  have  shown  t h a t  cis-ll-tetradecenal is an effect ive a t t r a c t a n t  for male  Choristoneura con- 
flictana, a pes t  of aspen. These s tudies  also indicate  t h a t  cis-ll-tetradecenal is p ro b ab l y  a secondary  c o m p o n e n t  in 
the  sex phe romone  sys tems  of Choristoneura rosaceana and Choristoneura/umi/erana. 

The large aspen tor t r ix ,  Choristoneura con/lictana oc- 
curs t h r o u g h o u t  the  range of t r embl ing  aspen,  Populus 
tremuloides, in eas tern  N o r t h  America.  Numerous  out-  
breaks  causing serious defol ia t ion have  occurred in 
Canada  and have  also been repor ted  f rom the  New Eng-  
land states,  New York  and  Michigan. As a f i rs t  s tep  in 
t he  contro l  of the  pest ,  popu la t ion  levels could be moni-  
to red  if a sex phe romone  or a syn the t i c  a t t r a c t a n t  were 
available. 

I t  has  been concluded 8 t h a t  a t t r a c t a n t s  for tor t r ic ine  
species are general ly  14-carbon compounds  wi th  a double  
b o n d  in file 11 posi t ion.  Consequent ly  several  14-carbon 
m o n o u n s a t u r a t e d  compounds  were t e s t ed  as a t t r a c t a n t s  
for C. con/lictana. Tests  were carried out  dur ing June  and 
Ju ly  1975, in mixed  t imbe r  s t ands  consis t ing of 30-50% 
t rembl ing  aspen, a t  3 locat ions near  Saul t  Ste. Marie, 
a) St. Joseph  Is land,  b) Thessalon and c) Mile 56 no r th  
of Sault  Ste. Marie. In i t ia l ly  b o t h  cis- and  trans-isomers 
of A 11-te t radecenal  (TDAL), A 11-tetradecen-1-ol  (TDOL) 
and  A 11-tetradecen-1-ol  ace ta te  (TDAC) were dispensed 
in po lye thy lene  vial caps, 100 ~zg/cap, a t  site a). Dur ing  
the  per iod June  25 to Ju ly  3 t r aps  (3 replicates) ba i ted  
wi th  cis-TDAL caugh t  a to ta l  of 69 male C. conflictana. 
T r a p s  conta in ing  the  5 o ther  t e s t  compounds  failed to  
ca tch  any  male  aspen tor t r ix .  

Aldehydes  are involved in t he  sex phe romone  sys tems  
of o the r  l ep idopte ran  pests.  Argyrotaenia citrana has 
recent ly  been  shown to  utilize c i s -TDAL as a p r i m a r y  
a t t r a c t a n t  ~. In  this  species cis-TDAC is a secondary  corn- 

ponent. Previously it was reported t h a t  trans-TDAL is a 
sex phe romone  of the  eas tern  spruce budworm,  Choristo- 
neura /umi/erana 5. 

In  an a t t e m p t  to iden t i fy  compounds  hav ing  a syner-  
gistic (secondary components )  or an inh ib i to ry  effect  on 
cis-TDAL as an a t t r a c t a n t  for Choristoneura conflietana 
various mix tures  of cis-TDAL/cis-TDOL, cis-TDAL/cis- 
TDAC and  cis-TDAL/trans-TDAL were field tes ted.  

I t  is ev iden t  f rom the  resul ts  of these  tes ts  t h a t  cis- 
TDAC is inh ib i to ry  in all p ropor t ions  (Table I). Similarly, 
if cis-TDOL is t he  major  c o m p o n e n t  of t he  a ldehyde-  
alcohol b lend the  ca tch  of C. con[lictana males  is d i s t inc t ly  
reduced.  The results  f rom the  St. Joseph  I s land  site 
indicate  t h a t  small  amo u n t s  of cis-TDOL can a p p a r e n t l y  
be to le ra ted  in t he  b lend  b u t  w h e t h e r  th is  co mp o u n d  is 
a secondary  c o m p o n e n t  canno t  be def ined f rom these  
results.  B o t h  sets of resul ts  of the  cis/trans-TDAL mix-  
tu res  exh ib i t  a t r e n d  of an tagon i sm w i t h  t he  presence  of 
the  trans isomer. 
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Table I. Catches of male Choris~oneura conflictana ill traps baited with synthetic compounds~ 

Bait (100 lzg) St. Joseph Is. Thessalon ~ile 56 
June 27-July 12 July 2-July 12 July 4-July 17 

cis-TDAL 7.7 (3) :2.6 (5) b 61.5 (2) 
cis-TDAL/cis-TDOL (100/1) 7.3 (3) 3.5 (2) - 

(1011) 7.0 (3) 7.0 (2) 
(1/1) 4.0 (3) 7.0 (2) 
(1/10) 0 (3) 0 (2) 
(1/100) 0 (3) 0.5 (2) - 

0 (3) 0 (2) 0 (2) 
(100/1) - - 0 ( 2 )  
(10/1) - - 0.5 (2) 
(1/1) - - 0 (2) 
( 1 / 1 0 )  - - 0 (2) 
(1/100) - - 0 (2) 

0 (3) 0 (2) 0 (2) 
(100/1) - 6 . 5  (2) 6 . 0  (2) 
( 1 0 / 1 )  - 4 . 5  (2) 1 .0  (2) 
(1 /1 )  - 1 . 0  (2) 0 (2) 
( 1 / 1 0 )  - 3 . 5  (2) 0 (2) 
( 1 / 1 0 0 )  - 3 .5  (2) 0 (2) 

0 (3) 0 (2) 0 (2) 

cis-TDOL 
cis-TDAL/cis-TDAC 

cis-TDAC 
cis-TDAL/trans-TDAL 

trans-TDAL 

The figures indieatec~'~/trap; figures in brackets = number of traps, alsomer purity of the compounds tested was measured by GLC analysis 
on a 50 ft. SCOT column of PDEAS; cis-and4rans TDAL were greater than 99.5 in isomeric purity: cis-TDOL and cis-TDAC were greater 
than 99 isomerically pure. bThe 113 ~6 were caught in 5 traps from June 28 to July 2. 
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Table II. Catches of male Choristoneura rosaceana with various cis- 
TDAC/cis-TDAL mixtures 

Bait (100 [zg) Mile 56 
July 4-July 17 

cis-TDAC 8 (2) 
cis-TDAC/cis-TDAL (100/1) 64 (2) 

(10/1) 35.5 (2). 
(i/i) 16 (2) 
(1110) 4.5 (2) 
(I/100) 15 (2) 

cis-TDAL 0 (2) 

Figures indicate c~c~/trap; figures in brackets = number of traps. 

Table III. Catches of male Choristoneura [umiJerana in traps baited 
with various isomer mixtures of TDAL 

Bait (100 [zg) Mile 56 Tbessalon 
July 7-July 17 July 2-July 12 

trans-TDAL 16.3 (3) 
trans-TDAL/cis-TDAL (100/1) 107 (2) 50 (2) 

(10/1) 147.5 (2) 58 (2) 
(1/1) 22 (2) 7 (2) 
(1/10) 5.5 (2) 0.5 (2) 
(1/lOO) i (2) 1 (2) 

cis-TDAL 0 {2) -- 

Figures indicate ~c~/trap; figures in brackets = number of traps. 
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A t  th i s  t i m e  i t  is conc luded  t h a t  c i s - l l - t e t r a d e c e n a i  is 
a p o t e n t  a t t r a c t a n t  for ma le  Choristoneura con/lictana. 
Ver i f i ca t ion  of t h i s  c o m p o u n d  as t he  p r i m a r y  c o m p o n e n t  
of t h e  Sex p h e r o m o n e  of th i s  insect ,  and  e luc ida t ion  of 
a n y  s econda ry  componen t s ,  m u s t  awa i t  t he  resul t s  Of 
l a b o r a t o r y  s tud ies  now in progress.  

F r o m  the  field t e s t s  c o n d u c t e d  a t  Thessa lon  and  Mile 
56 severa l  i n t e r e s t i ng  inferences  m a y  be  m a d e  rega rd ing  
t he  s e x  p h e r o m o n e  sys t ems  of 2 o the r  Choristoneura 
species, t h e  obl ique  b a n d e d  leafrol ler  Choristoneura rosa- 
ceana.and t h e  spruce  b u d w o r m  Chor is toneura/umi /erana .  
t~OELOFS a n d  ARM 6 iden t i f i ed  c i s -TDAC as t he  sex a t -  
t r a c t a n t  of t he  red b a n d e d  leafroller,  Argyrotaenia  velu- 
t inana. The  same c o m p o u n d  was l a t e r  s h o w n  to  be  t h e  
sex a t t r a c t a n t  of t h e  obl ique  b a n d e d  leafrollerTi These  
species h a v e  ove r l app ing  seasonal  and  d iu rna l  cycles, and  
share  t he  same  hos t  p lan t s ,  a n d  t he  a u t h o r s  were uncer -  
t a i n  as to  h o w  specif ici ty was effected.  A r e inves t i ga t i on  
of t he  sex p h e r o m o n e  s y s t e m  of t he  r ed  b a n d e d  leafroller  
ha s  revea led  t h a t  dodecyl  a ce t a t e  and  a smal l  a m o u n t  of 
t rans -TDAC are seconda ry  c o m p o n e n t s  in  t h e  b l end  s. 
As shown  in Tab le  I I  t h e  add i t i on  of a p p r o x i m a t e l y  1~ 
of c i s - T D A L  to  t h e  p r i m a r y  C. rosaceana p h e r o m o n e  
d r a m a t i c a l l y  increases  a t t r a c t a n c y .  I t  is p o s t u l a t e d  t h a t  
a r e i n v e s t i g a t i o n  of e x t r a c t s  f rom female obl ique  b a n d e d  
leafrollers would  revea l  t he  presence  of c i s - T D A L  as a 
s e c o n d a r y  c o m p o n e n t ,  and  a f u r t h e r  m e a n s  of ef fec t ing 
speci f ic i ty  (Table  II) .  

The  spruce  b u d w o r m  Choristoneura fumi /erana  was 
t he  f i rs t  l ep idop t e r an  species shown  to  possess a n  alde- 
h y d e  as a female  p roduced  sex a t t r a c t a n t .  The  e luc ida t ion  
of t he  p h e r o m o n e  s t r u c t u r e  as t r a n s - T D A L  ~ was followed 
b y  a r e p o r t  t h a t  t r a n s - T D O L  a n d  t rans -TDAC exh ib i t ed  
s ign i f ican t  i n h i b i t o r y  a c t i v i t y  in t he  field w h e n  mixed  
w i t h  t he  b u d w o r m  phe romone~  Resu l t s  (Table  I I I )  f rom 
Mile 56 d i spu te  t he  isomeric  i n t eg r i t y  of t he  b u d w o r m  
phe romone ,  a n d  place t he  o p t i m u m  a m o u n t  of cis i somer  
be tween  1% and  9%.  The  t r end ,  also b o r n e  ou t  b y  t h e  
Thessa lon  da ta ,  ind ica tes  t h a t  g rea t e r  t h a n  9 %  of t he  
cis c o m p o u n d  reduces  t he  ef fec t iveness  of t h e  a t t r a c t a n t .  

Adenyl Cyclase Activity of Mouse Liver Membranes after Incubation with Endotoxin and Epinephrine 
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Summary .  A d e n y l  cyclase a c t i v i t y  in  i so la ted  mouse  l iver  cell m e m b r a n e s  was s t i m u l a t e d  two-fo ld  b y  endo tox in .  
F u r t h e r m o r e ,  e n d o t o x i n  i n h i b i t e d  ep i neph r i ne  i n d u c t i o n  of a d e n y l  cyclase ac t iv i ty ,  a p p a r e n t l y  t h r o u g h  i n t e r r u p t i o n  
of t h e  phospho l ip id  m o i e t y  of t h e  e n z y m e  complex.  

E n d o t o x i n ,  a l ipopo lysacchar ide  (LPS) e x t r a c t e d  f rom 
g r a m - n e g a t i v e  b a c t e r i a  1, has  a n  a f f in i ty  for t h e  phos-  
phol ip id  po r t i on  of cell m e m b r a n e s  2-4. Il l  t h e  l iver,  t h e  
i n t e r ac t i on  of e n d o t o x i n  w i t h  cell m e m b r a n e  phospho l ip ids  
could in te r fe re  w i t h  t he  syn thes i s  of adenos ine  3 ' , 5 ' -  
m o n o p h o s p h a t e  (cyclic-AMP), a c o m p o u n d  essent ia l  in  
l iver  c a r b o h y d r a t e  me tabo l i sm.  Indeed ,  in  vivo,  e n d o t o x i n  
decreases  t o t a l  b o d y  c a r b o h y d r a t e  b y  80% 5'6 and  a 
m a r k e d  dep le t ion  of l iver  g lycogen ha s  been  s h o w n  to be  
a c o n t r i b u t i n g  fac to r  in  t he  l e t h a l i t y  of e n d o t o x e m i a  7. 

I t  was  h y p o t h e s i z e d  t h a t  if e n d o t o x i n  i n t e r ac t s  w i t h  
cell m e m b r a n e s ,  i t  m a y  a l t e r  t h e  a c t i v i t y  of a d e n y l  cy-  
clase, a n  e n z y m e  loca ted  w i t h i n  t h e  p l a s m a  m e m b r a n e .  
To d e t e r m i n e  if e l ldo tox in  a l t e red  t he  a c t i v i t y  of l iver  

cell a d e n y l  cyclase,  t he  a m o u n t  of cyclic A M P  fo rmed  was 
a sce r t a ined  a f t e r  t he  ill v i t ro  conve r s ion  of 14C-adenosine 
labe led  A T P  to l~C-labeled cyc l ic -AMP b y  a d e n y l  cyclase.  
Addi t iona l ly ,  t he  mod i fy ing  ac t ion  of L P S  on ep ineph r ine  
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