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complex  ca rbohydra t e s  of cer ta in  biological fluids migh t  
be released f rom the  cor responding  cell surfaces ~, aT, as. 

Resumen. Se estudi6 el contenido  de hexosas,  hexo-  
saminas,  met i lpen tosas  y ~cido si~lico de una  fraccidn de 
m e m b r a n a  p lasm~t ica  del epitelio de t rans ic i6n de la 
vej iga de cordero. La concent rac idn  de ~cido sis y 
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hexosaminas  era  3 y 5 veces r e spec t ivamen te  mhs a l ta  
en m e m b r a n a  p lasmht ica  q u e e n  homogena to  total .  E n  
cambio,  los ca rboh idra tos  neut ros  no se enr iquecieron 
s igni f ica t ivamente .  E1 23% de dcido sidlico se ex t ra jo  con 
los lipidos de esa fraccidn. Se p re sen tan  da tos  de c romato-  
graffa y electroforesis.  
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M o d e  of  Act ion  of D D T  A n a l o g u e s :  M o l e c u l a r  Orbita l  S tud ie s  

In  earlier work  a steric t heo ry  of DDT act ion has been 
used to design a large n u m b e r  of h ighly  act ive  D D T  
analogues 1, 3. The basis  of th is  t heo ry  is t h a t  a molecule 
of an act ive compound  has to form a 'molecular  wedge '  
w i th  two  d i s t inc t  features.  Firs t ly ,  t he  apex  of the  'wedge '  
(e.g. CC13 group of DDT) mus t  have  a par t i cu la r  size and 
shape,  and  secondly,  the  base comprises  a mul t ip le  r ing 
s t ruc ture  which  mus t  have  electron dona t ing  subs t i tuents .  
The size l imi ta t ion  on the  base pa r t  of the  molecule is 
less res t r ic t ive  t h a n  t h a t  on the  apex. 

I t  has  been  found  t h a t  compounds  syn thes ized  to fi t  
th is  model,  while all possessing insecticidal  act ivi ty ,  
never the less  exh ib i t  considerable  var ia t ions  of th is  act iv-  
i ty  even in s t r ic t ly  s t andard ized  insect  strains.  

Recent ly ,  FUKVTO et al. 3 examined  the  s t ruc ture /ac t iv -  
i ty  correla t ion for a series of DDT t r i ch loroe thane  ana-  
logues by  means  of a mult iple  regression analysis  using 
empir ical  subs t i t nen t  cons tan t s  and mor ta l i ty  values in 
the  housef ly  and Culex mosqui to  larvae. They ob ta ined  
good correlat ions be tween  log LDh0 and  a func t ion  of 
the  steric subs t i t uen t  cons t an t  E , .  

In  th is  p re l iminary  note  we repor t  the  f i rs t  results  of an 
a l t e rna t ive  m e t h o d  of correla t ing the  ac t iv i ty  of DDT 
analogues of a s imilar  chemical  s t ruc tu re  wi th  o ther  molec- 
ular propert ies .  We assume t h a t  any  differences in th is  
ac t iv i ty  can be a t t r i bu t ed  to  differences in electronic 
s t ruc tu re  as the  molecules have  all been selected according 
to rigorous steric criteria.  

All our insect  mor ta l i ty  da t a  were ob ta ined  1 on the  
suscept ible  s t ra in  ( W H O / I N / I )  of housefl ies which  were 
selected by  sex, age and weight  of pupae.  The flies were 
kept  a t  s t anda rd  h u m i d i t y  and  t e m p e r a t u r e  and fed on 
cellulose free of t races  of insecticides.  Other  control led 
var iables  were the  t ime  of day  of appl ica t ion  of the  
insect icides and the  t ime  of mor t a l i t y  count ing.  The 
mor t a l i t y  calculat ions were carr ied out  only  for t e s t s  

where  control  mor t a l i t y  was Zero for the  48 h tes t  period.  
The compounds  were p o t e n t i a t e d  wi th  a mixed  funct ion  
oxidase inh ib i to r  (Sesoxane) to ob ta in  the  basic ac t iv i ty  
compar ison  w i t h o u t  super imposed  biochemical  degrada-  
t ion of t he  insecticides.  

To es t imate  the  charge d i s t r ibu t ion  on the  molecules 
we have  per fo rmed  molecular  orbi ta l  calculat ions a t  the  
CNDO/2 level. This  m e t h o d  is sui table  for t he  calculat ion 
of charge d i s t r ibu t ions  of molecules *. The compu te r  
p rog ram we used was t h a t  publ i shed  by  POPLE and 
BEVERII)~E 5 ex t ended  to t ake  molecules w i th  55 a toms  
and 125 valence electrons and modif ied  s l ight ly to  run 
under  the  h ighes t  op t imiza t ion  avai lable on the  CD 6600 
computer .  

The equa t ion  re la t ing ac t iv i ty  to charge d i s t r ibu t ion  
is based on the  m e t h o d  of CAMMARATA 6, and  a similar  
equa t ion  has been  successfully used by  NEW and RI- 
CHARDS 7 in a s tudy  re la ted  to  ours, the  molecular  orbi ta l  
calculat ion of h a p t e n - a n t i b o d y  interact ions .  Since we are 
assuming t h a t  all steric factors  are cons tant ,  we have  6 
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Relationship between calculated charges on chemically unrelated DDT-type insecticides and mortality in a standardized strain of the housefly 

Compound LDa0 (~g/f~ insect) Charge on apex of molecules 
(10 .4 • charge on an electron) 

1,1-Bis-(p-ethoxyphenyl)-2, 2-dimethyl propane 
1,1- Bis- (p-chlorophenyl)-2, 2-dichloro cyelopropane 
1,1-Bis-(p-ethoxyphenyl)-2-nitropropane 
1,1-Bis-(p-ethoxyphenyl)-2-nitrobutane 
2, 2-Bis-(p-ethoxyphenyl)-3, 3-dimethyl oxetane 

0.32 + 210 
0.12 - -  325 
0.065 - -  757 
0.061 - -  679 
0.01 - - 1 7 7 6  
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where  t he  q,;  are  charges  on  t h e  insect ic ide  a toms ,  qr is 
t he  charge  on  t he  receptor ,  D r ~  t h e  d i s t ance  be tween  
charges,  k a c o n s t a n t  wh ich  inc ludes  t he  rec iprocal  of t he  
dielectr ic  cons t an t ,  al~.d Ca c o n s t a n t  t a k i n g  i n to  accoun t  
i n t e r ac t i ons  o the r  t h a n  t he  e lec t ros ta t i c  b ind ing .  W e  h a v e  
ev idence  S t h a t  the  c o m p o u n d s  all  ac t  a t  t he  sod ium 
c h a n n e l  of a ne rve  m e m b r a n e  b u t  no de ta i l ed  in fo rma-  
t i on  concern ing  t he  r ecep to r  charge  d i s t r i bu t ion .  W e  
the re fore  a p p r o x i m a t e  t he  above  e q u a t i o n  b y  a s s u m i n g  
t h a t  all  r ecep to r  fac tors  are cons t an t .  Thus  

log LDso : A X qsi + C , 

i 

where  A is a s sumed  cons t an t .  Now ,2. q*i : 0 for n e u t r a l  

molecules  if t he  s u m m a t i o n  is t a k e n  over  all  t h e  a toms .  
However ,  s ince t he  model  pos tu l a t e s  two  d i s t i nc t  p a r t s  
of t he  'molecu la r  wedge '  we h a v e  t a k e n  ti le s um  over  t he  
p a r t  c o n t a i n i n g  t he  two ary l  r ings  and  the  b r idg ing  a t o m  
only  and  p laced  t he  ba l ance  of t i le  charge  on  t he  apex.  
The  resu l t s  are s u m m a r i z e d  in t he  Table .  A s t r a i g h t  l ine 
of bes t  f i t  t h r o u g h  t he  po in t s  has  a cor re la t ion  coeff icient  
of 0.998. 

This  f i nd ing  is in  accord  w i t h  t he  effects 2 of subs t i t u -  
t i on  ill t h e  a ry l  r ings  on  t he  nega t i ve  coeff icient  of 
t e m p e r a t u r e  w i t h  insec t  mor t a l i t y .  Th i s  was found  to  be 
i n d e p e n d e n t  of t he  chemica l  n a t u r e  of t he  apex  of t h e  
insect icide,  for c o m p o u n d s  of s imi la r  s ter ic  fea tu res  wh ich  
f i t  our  model .  

W e  cons ider  t he  resul t s  of th i s  work  p r o m i s i n g  enough  
to con t inue  ca lcu la t ions  w i t h  more  c o m p o u n d s  a n d  more  
accu ra t e  molecu la r  o rb i t a l  me thods .  

Zusammen/assung. Neues  V e r f a h r e n  mi t t e l s  Molekular -  
o rb i t a l -Be rech l lung  zur  V o r a u s e r m i t t l u n g  der  chemischen  
K o n f i g u r a t i o n  und  W i r k s a m k e i t  yon  I n s e k t i z i d e n  v o m  
Typ  des DDT.  

G. ]TIOLAN and  T . H .  SPURLING 8 

C S I R O  Division o/ Applied Chemistry, P.O. Box 4337, 
Melbourne (Victoria 3001, Australia), 5 November 7973. 

s The authors thank Dr SHIPP for supervizing the entomological 
testing and Mr C. T. F. VIRGONA for biological work. 

A Study  of the  C o m b i n e d  R a m a n  and F l u o r e s c e n c e  

Ramai1 spec t roscopy  has  exper i enced  a r ev iva l  d u r i n g  
recen t  years  due  to  t he  u t i l i za t ion  of lasers  for exc i t a t ion .  
I t  has  t h u s  been  poss ible  to  e x t e n d  th i s  t e c h n i q u e  to  
s tud ies  on  t h e  c o n f o r m a t i o n  of complex  organic  molecules  
in  aqueous  solut ions ,  such  as p ro t e in s  (LORD and  Yu1).  
I t  seemed the re fore  poss ible  t h a t  new i n f o r m a t i o n  on  the  
phys i ca l  s t r u c t u r e  of t he  d o m i n a t i n g  c o n s t i t u e n t s  of 
b lood p l a s m a  m i g h t  be ob ta ined .  I n  connec t ion  w i t h  such  
s tud ies  we obse rved  t h a t  the  o v e r l a p p i n g  f luorescence 
s c a t t e r i n g  shows fea tu res  wh ich  seem to be  of cl inical  
impor t ance .  

The  weak  in t r ins i c  f luorescence of b lood p lasma ,  w h i c h  
is of t he  same order  of m a g n i t u d e  as t he  R a m a n  sca t te r ing ,  
has  no t  been  e x a m i n e d  earlier,  so fa r  as we know.  Laser  
l igh t  exc i t a t i on  a t  d i f fe ren t  w a v e l e n g t h s  were used, and  
we found  t h a t  t he  c o m b i n e d  f luorescence and  R a m a n  
spec t r a  in t h e  region 542 n m  -648  n m  are p a r t i c u l a r l y  
in t e res t ing .  The  spec t r a  are t h u s  changed  in a r egu la r  
way  a t  va r ious  diseases,  as will  be descr ibed  below. 

P l a s m a  samples  f rom p a t i e n t s  suffer ing f rom d i f fe ren t  
organic  diseases w i t h  de f in i t e ly  se t t l ed  d iagnoses  were 

S c a t t e r i n g  f r o m  H u m a n  B l o o d  P l a s m a  

ana lyzed :  Iues, erysipelas ,  mycos is  fungoides,  v i r a l  
hepa t i t i s ,  sepsis, leucemia,  and  a d v a n c e d  ca r c inoma  w i t h  
m e t h a s t a s e s  and  d i f fe ren t  p r i m a r y  site. H e a l t h y  cont ro ls  
of b o t h  sexes cover ing  all ag e g roups  were also ana lyzed .  
Af te r  a n  o v e r n i g h t  fas t  of a t  leas t  12 h, samples  of venous  
b lood were t aken .  The  b lood was col lected in s t a n d a r d  
h e p a r i n  t ubes  (Vi t rum).  Af te r  c e n t r i f u g a t i o n  for 10 m i n  
a t  2500 g, 0.1 ml  p l a s m a  was in jec ted  in to  a glass capi l lary ,  
d i a m e t e r  0.1 mm,  b y  careful  a v o i d i n g  f o r m a t i o n  of air  
bubbles .  

A Cary 82 s p e c t r o p h o t o m e t e r  w i t h  a n  a rgon  laser  was  
used. The  cap i l l a ry  was a d j u s t e d  in t h e  cen t re  of t h e  
unfocused  green l ine (514.5 nm),  w i t h  t he  axis  of t he  
cap i l l a ry  para l le l  w i t h  t he  beam.  I t  was  t ed ious  work  to 
a d o p t  the  e x p e r i m e n t a l  r u n n i n g  condi t ions ,  so t h a t  
r ep roduc ib le  spec t ra  could be  ob ta ined .  The  laser  power  
f ina l ly  used, m e a s u r e d  a t  t he  sample ,  was  150 mW.  
F luorescence  m a x i m a  a n d  b r o a d  R a m a n  bands ,  such  as 
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Fig. 1. Spectrum from a healthy woman, 
age 23. No history of any disease. 
Routine hematological and urinary ana- 
lyzes normal. 


