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ture  is p resen ted  in the  table.  I t  is ev iden t  f rom these  
d a t a  t h a t  the  major  phosphol ip id  classes of N.  poly- 
chromogenes r ep resen t  dynamic  chemical  cons t i tuen t s  of 
t he  bac ter ia l  cell. They  change  i n d e p e n d e n t l y  in re la t ive 
propor t ions ,  as well as in the i r  ac tua l  pe rcen tage  of the  
to ta l  cell mass,  as a func t ion  of the  g rowth  stage. Quan-  
t i t a t ive ly ,  ma jor  phosphol ip ids  of N.  polychromogenes 
behave  qui te  d i f fe rent ly  dur ing  growth.  Phosphol ip ids  
accumula te  as the  cul ture  ages (figure) similar to t h a t  
of E. coli when  grown at  27 ~ 11. P h o s p h a t i d y l  e thanola-  
mine  has  been  shown to decrease wi th  age in myco-  
bac te r ia  s, Streptomyces griseus 9 and  E. coli-B ~~ as seen 
in N.  polychromogenes. We have  now observed  an increase 
in Cardiol ipin wi th  age ident ical  to E. coli lo, whereas  a 
decrease  was observed  in mycobacter iaS  and S. griseusg. 
The increase in phosphoinos i t ides  is in accordance  wi th  
our  earl ier  observa t ions  s,9 wi th  o ther  microorganisms  
con ta in ing  these  phosphol ip ids .  To w h a t  e x t e n t  these  
changes  in phosphol ip ids  are re la ted  to the  synthes is  of 

specific enzymes  is a t  p r e sen t  unknown.  More evidence  
is requi red  at  t he  enzyme  level to i n t e rp re t  these  changes  
in lipid metabol i sm.  
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(Z) -9 -Tetradecen- l -o l  and (Z)-9-tetradecenyl  acetate: A potent attractant system for male 
Sesamia  cret ica Led. (Lep., Noctuidae)  1 
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Summary .  Field s tudies  have  shown t h a t  a combina t ion  of (Z)-9- te t radecenol  wi th  (Z)-9- te t radecenyl  ace ta te  is an 
effect ive a t t r a c t a n t  for male Sesamia cretica Led.,  a pes t  of so rghum crops. These s tudies  also ind ica ted  t h a t  the  mos t  
effect ive compos i t ion  is 75 : 25 (alcohol: acetate) .  

Dur ing  a field s t u d y  of c o m p o u n d s  syn the t i zed  ~ to at-  
t r a c t  insect  species of Sudan  co t ton  crops, expe r imen t s  
were carr ied out  to  screen 22 c o m p o u n d s  (mainly un- 
s a t u r a t e d  long-chain  alkyl ace ta tes  and the i r  pa r en t  
alcohols re la ted  to  known insect  sex -a t t r ac tan t s ) .  
In i t ia l  eva lua t ion  indica ted  t h a t  among  all compounds  
t e s t ed  (Z)-9- te t radecen- l -o l  (Z-9-TDOL) and (Z)-9-tetra- 
decenyl  ace ta te  (Z-9-TDA) a t t r a c t e d  males of a single 
insect  species, the  dura  s t em-bore r  Sesamia cretica Led. 
The range of d i s t r ibu t ion  of th is  pes t  ex t ends  f rom 
Morocco in t he  wes t  to  n o r t h e r n  Algeria, Libya,  U.A.R.  
(Egypt)  and the  Near  Eas t .  I t  is also found  in sou the rn  
I ta ly ,  Corsica, Yugoslavia,  Bulgar ia  and Greece. In  E a s t  
Africa S. cretica is recorded f rom Eth iop ia ,  Somalia  and 
the  Sudan.  The pes t  main ly  a t t acks  sorghum,  b u t  also 
infests  maize, sugarcane,  w h e a t  and  p innise tum.  

Catches  of S. cretica were so unusual ly  high t h a t  we felt  
our  t r a p p i n g  resul ts  would be of in teres t ,  pa r t i cu la r ly  
since Z-9-TDA is known  to  be the  na tu ra l  s ex -pheromone  
or one of its c o m p o n e n t s  for m a n y  lep idopte ran  species 
such as A doxophyes orana s, A .  [asciata 4, Clepsis spectrana 5, 
Cadra cautella ~, Spodoptera eridania 7 and  S. littoralis 8. 
As far  as we know, Z-9-TDOL has  never  been  involved 
in the  s ex -phe romone  sys tems  of Lep idopte ra .  
Z-9-TDOL and Z-9-TDA were 97% isomerical ly  pure,  the  
r emain ing  3% consis t ing of the  opposi te  isomer (by GLC 
analysis  on 25 m glass capi l lary co lumn packed  wi th  
Ucon 50 H B  5100). 
Newly  des igned insect  t r aps  were used in all tes ts .  They  
are m a d e  of wea the rp roo f  cardboard ,  l ined w i t h  an 
adhes ive  subs tance ,  21 cm long x 23 cm wide x c a .  11 cm 
high  (figure). Traps  were charged  wi th  t e s t  chemicals  
p laced on rubber  sep ta  (5 x 9 m m  rubber - s toppers ,  sleeve- 
type ,  Angelo Ascenso, Milano). They  were hung  approxi -  
ma t e l y  1-1.5 m above  the  ground  and  d i s t r ibu ted  upwind  
wi th in  the  pe r iphe ry  of co t ton  fields near  so rghum and 
sugar-cane  crops, a t  a dens i ty  of 2 t r aps  per  hectar .  

A baited trap. 
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Catches of male Sesamia cretica Led. in traps baited with Z-9-TDOL 
and Z-9-TDA at 3 locations in Gezira 

Bait ([xg) Mean 
Z-9-TDOL Z-9-TDA No. males/trap* 

1000 0 4 
750 250 48 
500 500 15 
250 750 8 

0 1000 2 

* 4 replicates. 

In  the  expe r imen t s  conduc ted  in Gezira region, the  t r aps  
were placed in t he  field on 16 N o v e m b e r  and  collected on 
20 December .  Dur ing  th is  t ime  t h e y  were inspec ted  a t  
2-day-intervals .  In  all expe r imen t s  each lure was t e s t ed  
in 4 repl icates.  
To po in t  out  the  effect  of the  combina t i on  of the  2 com-  
pounds ,  var ious  mix tu res  of Z-9-TDAL and  Z-9-TDA 
were field tes ted .  The tab le  shows the  average  n u mber s  
of males S. cretica cap tu red  per  t r ap  dur ing  the  per iod 
of the  exper iment .  
I t  is ev iden t  f rom the  resul ts  t h a t  the  mi x t u r e  Z-9-TDOL 
and  Z-9-TDA is a p o t e n t  a t t r a c t a n t  for male  dnra  s t em-  
borer.  More field tr ials  w i th  var ious  release rates,  com- 
pounds  of grea te r  pur i ty ,  and  di f ferent  ra t ios  of tile 2 
componen t s  are needed  to  opt imize  male a t t r ac t ancy .  

T h e  role  of o x y g e n  di f fus iv i ty  in b i o c h e m i c a l  r e a c t i o n s  
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Summary. I t  has  been shown t h a t  increasing pro te in  concen t ra t ions  can decrease oxygen  diffusion in 3 in v i t ro  systems.  
We pos tu la te  t h a t  i t  is possible,  and in some c i rcumstances  probable ,  t h a t  diffusion migh t  be a ra te  l imi t ing s tep in 
b o t h  in v i t ro  and  in vivo biological sys tems.  

In  a lmos t  every  biological sys tem,  subs tances  which  reac t  
inside a cell m u s t  f i rs t  diffuse to  and t h e n  in to  t h a t  cell. 
Diffusion, t he  process  by  which  molecules move t h r o u g h  
qu iescen t  l iquids or b o u n d a r y  layers is a ve ry  slow 
process.  I t  m a y  be the  control l ing factor  in any  diffusion 
plus reac t ion  sequence unless t he  reac t ion  ra te  is ex- 
t r eme ly  slow. The diffusion s tep  is general ly  ignored in 
de te rmin ing  the  ra te  of me tabo l i sm in biological sys tems.  
This is done  b y  assuming  t h a t  the  th ickness  of a n y  
qu iescen t  l iquid f i lm or b o u n d a r y  layer  su r round ing  t h e  
cell is qu i te  t h in  and  thus  offers negligible res is tance  to 
t r anspor t .  A l though  such  b o u n d a r y  layers  m a y  be qui te  
thin ,  the  t r a n s p o r t  r a te  across t h e m  m a y  govern  the  ra te  
of cell division*. 

2.50- = 

2.25 

A 2 . 0 0  

1.75 
% 

"~ 3.5C 
"~ 

:~ 1.2,' 
g o 

1.00 
o 

0.75 ~ , ' 
o 1 2 3 ; 6  

% A l b u m i n  added  

Fig. 1. Variation of oxygen diffusivity with albumin concentration 
in plasma. 

In  th is  s t u d y  we have  a t t e m p t e d  to  de t e rmine  the  role of 
diffusion across the  b o u n d a r y  layer  in the  me tabo l i sm of 
L1210 mouse  leukemia  cells. Specifical ly we have  exam-  
ined the  effect  of a l ter ing diffusion ra tes  on the  supply  of 
oxygen  avai lable  for aerobic metabol i sm.  Diffusion ra tes  
can  be a l tered  by  adding  m a n y  types  of compounds  to  
the  l iquid med i u m 5, e. A subs tance  which  appears  to have  
a subs tan t i a l  effect  on the  ra te  of diffusion is p ro te inL  
As the  p ro te in  level increases,  even over  physiological  
ranges,  the  d i f fus iv i ty  of o x y g e n  decreases.  
Materials and methods. The effect  of p ro te in  levels on the  
avai labi l i ty  of oxygen  was s tud ied  for L1210 cells. The 
ra te  of oxygen  consumpt ion  b y  L1210 cells was de ter -  
mined  as a func t ion  of p ro te in  concen t ra t ion .  The cells 
were g rown in a m e d i u m  consis t ing of R P M I  1640 plus 
10% fetal  calf serum. They  were then  ha rves t ed  and  
re suspended  in 3 ml  of the  g ro w t h  med i u m in a f inal  
concen t ra t ion  of 9 x  105 cells/ml. This suspension was  
then  placed in the  ch amb e r  of an oxygei1 electrode (main- 
t a ined  at  37 ~ b y  a c o n s t a n t  t e m p e r a t u r e  bath)  which 
was connec ted  to an oxygen  mon i to r  (Yellow Spring 
Ins t rumen t s )  and a s t r ip  cha r t  recorder.  The suspension 
was con t inuous ly  s t i r red by  means  of a magne t ic  s t i r r ing 
bar.  
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