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A N e w  P h y s i c a l  T h e o r y  of the M o d e  of Ac t ion  of 
D D T  

Inves t iga t ions  of t e m p e r a t u r e  (15.5 -4- 1.5~ and 26.25 
1.25~ effects on the  spon taneous  electrical  ac t iv i ty  

of t he  crural  nerve  of Schistocerca gregaria Forsk.  t r ea t ed  
wi th  D D T  have  shown:  (1) a defini te  posi t ive  s t ra igh t  line 
re la t ionship  be tween  log dosage and log impulse  f requency,  
(2) a posi t ive t e m p e r a t u r e  coeff icient  of impulse  fre- 
quency  b o t h  in t r ea t ed  and un t r ea t ed  insects,  (3) a nega- 
t ive  t e m p e r a t u r e  coeff icient  of % increase in impulse  
f requency  in t r ea t ed  insects  (Figure 1), and  (4) occurrence 
of blocks, i.e. a sor t  of b reakdown  in the  electrical  ac t iv i ty  
of the  nerve a t  lower t empe ra tu r e s  b u t  no t  a t  h igher  
t e m p e r a t u r e s  (Figure 2). The last  observat ion ,  i.e. the  
occurrence of blocks only  a t  lower t empera tu res ,  implies 
t h a t  the  phys ico-chemical  processes involved in the  t rans -  
mission of impulses  m a y  be such as would make  the  
occurrence of b reakdown  more probable  a t  lower tem-  
pera tures .  A n u m b e r  of workers  have d e m o n s t r a t e d  t h a t  
the  emergence  of the  spike po ten t ia l  of nerve  impulse  is 
associa ted wi th  the  ionic t r anspo r t  (especially of Na+ and  
K +) across the  cell m e m b r a n e  (HODGKIN1). Fur the r ,  
WALDEN 2 has shown t h a t  the  p roduc t  of the  ionic speed 
and the  viscosi ty  of the  med ium is a cons tan t .  Also it is 
well es tabl ished t h a t  the  viscosi ty  of colloidal sys tems  
increases wi th  decrease in t empera tu re .  Hence  in te rp re t -  
ing our  p resen t  observa t ion  in the  light of the  three  above-  
men t ioned  p h e n o m e n a  well es tabl ished by previous 
workers,  it is theor ized t h a t  the  occurrence of blocks in 
the  nerve  ac t iv i ty  a t  lower t empe ra tu r e s  is a ref lect ion of 
a d i s tu rbance  in the  ionic t r anspo r t  across the  nerve  
membrane ,  and t h a t  the  increase in the  viscosi ty  of the  
ma t r i x  of neuron  m e m b r a n e  at  lower t e m p e r a t u r e s  is 
responsible  for a sor t  of h indrance  in th is  ionic t r anspor t .  
Fol lowing the  foregoing line of t hough t  the  mode of act ion 
of D D T  can be visualized as given below: 

As es tab l i shed  in the  p resen t  invest igat ions ,  D D T  in- 
creases the  f requency  of nerve impulses,  i.e. the  f requency  
of ionic t r anspo r t  across the  neuron membrane .  This  fre- 
quency  is bound to have  an upper  critical l imit  depend ing  
on the  viscosi ty of the  neuron mat r ix  which in tu rn  de- 
pends  on the  prevai l ing t empera tu re .  Hence,  blocks occur 
in impulse  t ransmiss ion  as a result  of in ter ference  when  
the  D D T  dose increases the  impulse f requency  beyond  
the  cri t ical  l imit  imposed  by  the  viscosi ty  of the  ma t r i x  
at  a par t icu lar  t empera tu re .  This  in t e rp re t a t ion  regarding 
the  mode  of act ion of DDT sat is factor i ly  fits in wi th  the  
general  observa t ion  t h a t  DDT first  leads to exci ta t ion  

fol lowed by  paralys is  and  death .  One can easily visualize 
t h a t  the  s ta te  of non-coord ina ted  m o v e m e n t s  which fol- 
low init ial  exc i ta t ion  m a y  correspond to the  occurrence 
of reversible blocks in the  nerve  act iv i ty ,  while dea th  m a y  
be the  resul t  of a p e r m a m e n t  block. Final ly,  o f  course, 
it  m u s t  be a d m i t t e d  t h a t  m u c h  more  work  will be needed  
to  conf i rm this  theory ,  the  p re sen t  value of which is t h a t  
it  p rovides  a useful working hypo thes i s  for fu r ther  work. 
Full  expe r imen ta l  detai ls  will be publ i shed  elsewhere.  

Fig. 2. Effect of temperature (15.5 :J: 1.5 ~ and 26.25 :t: 1.25 ~ on 
the pattern of electrical activity in the crural nerve of Schistocerca 
gregaria treated with DI)T. A, B, C and D occur at both the tem- 

peratures while E and F occur only at the lower temperature. 
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Fig. 1. Effect of temperature on DDT action on the % increase in 
the frequency of impulses, o o 15.5 :j: 1.5 ~ �9 �9 26.25 2~ 

1.25 ~ 

Rdsumd. Les relat ions quan t i t a t i ve s  on t  6t6 6tablies 
ent re  la fr6quence des impuls ions  e t  les dessins d 'ac t iv i t6  
~lectr ique de la ne rvure  crurale  de Schistocerca gregaria 
Forsk. ,  d 'une  p a r t  et  la t emp6ra tu r e  et  le dosage de DDT 
d ' au t r e  par t .  Ces donn6es-ci  on t  rendu possible une nou- 
velle hypoth~se  de l ' ac t ion du DDT. 
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