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A s imi l a r  p i c t u r e  is o b t a i n e d  f rom t h e  f igures  dea l i ng  
w i t h  t h e  synergist a c t i v i t i e s  of t h e  ca rb ino l s .  I n  t h e  case  
of susceptible flies, t h e i r  e f fec t  is sma l l  ( lower ing  t h e  
v a l u e  of 0-7 for  D D T  to  0-3-0.4) ,  w h i l s t  for  t h e  resistant 
s t r a i n  t h e  ' a c t i v e '  c a r b i n o l s  i nc rease  t h e  t o x i c i t y  of D D T  
a b o u t  10 t imes ,  t h e  ' i n a c t i v e '  ones  m u c h  less. T h e  
d i s t i n c t i o n  b e t w e e n  t h e  t w o  g r o u p s  is c lea r  o n l y  in  t h e  
l a t t e r  case.  

R e p l a c e m e n t  of t h e  h y d r o x y l  g r o u p  in t h e  c a r b i n o l s  
b y  h y d r o g e n  ( c o m p o u n d s  I I - V )  p r o d u c e s  c o m p o u n d s  
w h i c h  a re  less a c t i v e  t h a n  D D T  in s u s cep t i b l e  a n d  
s o m e w h a t  more  a c t i v e  t h a n  t h e  s t a n d a r d  c o m p o u n d  in  
r e s i s t a n t  flies. I f  in  t h e  l a t t e r  case t h e  d i f fe rences  a re  
s ign i f i can t ,  i t  a p p e a r s  t h a t  t h e  s e q u e n c e  of t h e  a c t i v i t i e s  
is t h e  r eve r se  f r o m  w h a t  one  wou ld  h a v e  e x p e c t e d  on  t h e  
bas i s  of t h e  ' t r i h e d r a l  t h e o r y ' :  CF 3 ~ CF2C1 ~ CFCI,, 
w h i l s t  t h e  size of t h e  h a l o g e n a t e d  m e t h y l  g r o u p  w r i e s  
a c c o r d i n g l y  to  CFC12 > CF~C1 ~ CF 3. Th i s  is t r u e  b o t h  
Ior  t h e  i n sec t i c ida l  power  a n d  t h e  s y n e r g i s t  a c t i v i t y  of 
t h e  c o m p o u n d s .  

A c e t y l a t i o n  of t h e  h y d r o x y l  g roup  in t h e  ' a c t i v e '  
c a r b i n o l s  ( X I V - X V I )  d e s t r o y s  t h e  a c t i v i t y  for  t h e  
I l uo rod ich lo ro  a n d - - t o  a lesser  d e g r e e - - f o r  t he  d i f luoro-  
ch lo ro  c o m p o u n d .  T h e  t r i f l uo ro  c o m p o u n d  ( X I V )  h a s  
t h e  s a m e  ef fec t  as t h e  free ca rb ino l .  I t  c a n  be  a s s u m e d  
t h a t  in  t h e  l a t t e r  case t h e  e s t e rases  of t h e  b o d y  are  
c a p a b l e  of h y d r o l y z i n g  t h e  a c e t y l  c o m p o u n d s .  I n d e e d ,  
X I V  reaches  i t s  a c t i v i t y  o n l y  a f t e r  72 h. W i t h  i n c r e a s i n g  
size of t h e  m e t h y l  s u b s t i t u e n t s ,  t h e  h y d r o l y s i s  b e c o m e s  
m o r e  d i f f i c u l t - - p e r h a p s  as a r e s u l t  of s t e r ic  h i n d r a n c e .  
One  w o u l d  t h e n  e x p e c t  t h a t  t h e  a c e t a t e  of d i - (p -ch lo ro-  
p h e n y l ) - t r i c h l o r o m e t h y l - c a r b i n o l  wou ld  be  c o m p l e t e l y  
i n a c t i v e .  

T h e  m o d e  of a c t i o n  of t h e  ' a c t i v e '  c a r b i n o l s  is n o t  
q u i t e  c lear .  T h e y  m a y  f u n c t i o n  as unspec i f i c  na rco t i c s ,  
as  p r o p o s e d  b y  GAVAUDAN a n d  POUSSEL 8 for  D D T .  I n  
t h i s  r e spec t ,  i t  m a y  be  reca l led  t h a t  t h e  v a p o u r  of d i - (p-  
c h l o r o p h e n y i ) - t r i f l u o r o m e t h y i - c a r b i n o l  h a s  a c e r t a i n  
d e p r e s s a n t  e f fec t  o n  flies ~. E x p e r i m e n t s  in  t h i s  d i r e c t i o n  
a re  n o w  in  progress .  

A. S. TAHORI, S. COHEN, a n d  
~ .  ~ALUSZYNER 

The Medical Research Laboratories, Army  Medical 
Corps, Israel De]ence Forces, June 25, 1957. 

R ~ u m d  

L ' i n f l u e n c e  de  la  h a l o g 6 n u r a t i o n  d u  g r o u p e m e n t  
m 6 t h y l  d a n s  le d i - ( p - c h l o r o p h 6 n y l ) - m 6 t h y l - c a r b i n o l  s u r  
l ' a c t i v i t 6  de ce compos6  c o m m e  insec t i c ide  ou s y n e r g i s t e  
du  D D T  a 6t6 6tudi6e .  On  essaye  de  d o n n e r  u n e  exp l ica -  
t i o n  r a t i o n n e l l e  des  Ia i t s  observds .  
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T h e  E n z y m a t i c  D e g r a d a t i o n  of Y e a s t  
N u c l e i c  Acid  by  N o r m a l  Rat  Liver  T i s s u e  1 

U s i n g  r a t  l i ve r  h o m o g e n a t e s  a n d  m i t o c h o n d r i a l  p re -  
p a r a t i o n s  r e spec t ive ly ,  DELAMIRANDE et al. 2 a n d  ROTH a 
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Department of Public Health. 
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f o u n d  two  o p t i m a  in  m e a s u r i n g  t h e  p H  a c t i v i t y  of  t h e i r  
p r e p a r a t i o n s  a g a i n s t  y e a s t  nuc l e i c  acids.  On  t h e  bas i s  of 
t h e s e  f i nd ings  t h e y  p o s t u l a t e d  t h e  p r e sence  of a n  acid 
as  wel l  as of a lka l ine  r i b o n u c l e a s e  in n o r m a l  r a t  l ive r  
t i ssue.  MAYER a n d  GRECO 4 r e p o r t e d  s i m i l a r  resul ts .  
A c c o r d i n g  to  ROTH ~ t h e  a lka l ine  r i b o n u c l e a s e  is s imi la r  
or i d e n t i c a l  w i t h  t h e  c r y s t a l l i n e  p a n c r e a t i c  r ibonuc lease ,  
w h e r e a s  t h e  p e a k  on  t h e  ac id  s ide is due  to  t h e  a c t i o n  of 
a non-spec i f i c  d ies te rase .  

Table I 
Enzymatic Hydrolysis of Yeast Nucleic Acid by Rat Liver Ribo- 

nuclease Plus Prostate Acid Phosphatase 

pH % I.P. Based on the total P 
of substrate 

5.2-8.9 93-100% 

A p p l y i n g  to  n o r m a l  l iver  h o m o g e n a t e s  t h e  s a m e  m e t h -  
od  of e x t r a c t i o n  ° w h i c h  y ie lded  a so luble  e n z y m e  pre-  
p a r a t i o n  in  t h e  case  of t h e  cells of t he  m o u s e  asc i tes  
t u m o r ,  we c o n f i r m e d  t he  p r e sence  of two  p e a k s  in  t he  
p H  a c t i v i t y  c u r v e  u s ing  0.14 v e r o n a l  bu f f e r  (1-2  c m  3 r a t  
l i ve r  e x t r a c t  c o r r e s p o n d i n g  to  1-2 g r a t  l i ve r ;  10 mg 
y e a s t  nuc le ic  ac id :  T o t a l  v o l u m e  10 cm3). M a x i m a l  
d e p o l y m e r i z a t i o n  as m e a s u r e d  b y  d e t e r m i n a t i o n  of t h e  
ac id  so luble  P, a f t e r  p r e c i p i t a t i o n  w i t h  M a c F a d y e n ' s  
r e a g e n t ,  was  o b s e r v e d  a t  p H  5.6 a n d  8-6 r e s p e c t i v e l y  
a f t e r  6 -8  h a t  37 ° C. M o r e o v e r  t h e  r a t e  of h y d r o l y s i s  a t  
t h e s e  p H  o p t i m a  was  f o u n d  to  be  a p p r o x i m a t e l y  t he  
same .  Af t e r  e x h a u s t i v e  d iges t ion  (40-48  h) a l l  t h e  d ies t e r  
b o n d s  of y e a s t  nuc le ic  acid were  f o u n d  to  be  c leaved ,  as 
sugges t ed  b y  t h e  a m o u n t  of I .  P .  a f t e r  3 h i n c u b a t i o n  
w i t h  pu r i f i ed  p r o s t a t e  acid p h o s p h a t a s e  a t  p H  5.6 
(Tab le  I). There fore ,  i t  does  n o t  s eem t h a t  t h i s  ' a l k a l i n e '  
r i b o n u c l e a s e  c a n  be  i d e n t i c a l  w i t h  or  e v e n  s im i l a r  to  
p a n c r e a t i c  r ibonuc lease ,  s ince  p a n c r e a t i c  r i b o n u c l e a s e  
is k n o w n  to  h y d r o l y z e  l i nkages  in y e a s t  nuc le ic  ac id  in- 
v o l v i n g  p y r i m i d i n e  n u c l e o t i d e s  only ,  a n d  n o t  al l  d i e s t e r  
bonds .  Moreover ,  p u r i n e  p o l y n u c l e o t i d e s  ( p r e p a r e d  b y  
e x h a u s t i v e  d ige s t i on  of y e a s t  nuc le ic  ac id  w i t h  c ry s t a l l i ne  
r i bonuc lease )  were  a lso f o u n d  to  b e  c l c a v e d  c o m p l e t e l y  
b y  t h i s  p r e p a r a t i o n ,  a n d  t h e  p H  a c t i v i t y  c u r v e  s h o w e d  
t h e  s a m e  two  o p t i m a  a t  p H  5.6 a n d  8.6 r e spec t i ve ly .  

I n  c o n n e c t i o n  w i t h  t h e  a b o v e  r e s u l t s  t i le  o b s e r v a t i o n  
of HIRS et aI!  are  of i n t e r e s t .  T h e i r  c h r o m a t o g r a p h i c  
a n a l y s e s  of acid e x t r a c t s  of bee f  l ive r  d id  n o t  r e v e a l  t he  
p r e sence  of e i t h e r  of t h e  t w o  e n z y m e s  of t h e  p a n c r e a s  
w i t h  r i b o n u c l e a s e  a c t i v i t y .  

O u r  p r e p a r a t i o n s  a p p a r e n t l y  c o n t a i n  o n l y  r i bonue l ea se  
a n d  n o  non-spec i f i c  d i e s t e r a se  a c t i v i t y  s ince  glycerol-  
p h o s p h o r y l c h o t i n e  was  n o t  c l e a v e d  a t  a n y  p H .  

Sti l l ,  t h e  t w o  p e a k s  in  t h e  p H  a c t i v i t y  c u r v e  s e e m  to  
be  due  to  t h e  p r e s e n c e  of two  r ibonuc leases .  T r e a t m e n t  
of t h e  e n z y m e  p r e p a r a t i o n  w i t h  su l fur ic  ac id  ( s t a n d i n g  
in  0.25 M su l fur ic  ac id  for  24 h,  a t  5°C) r e v e a l e d  a dif- 
fe rence  in  i t s  h y d r o l y t i c  b e h a v i o u r  a t  p H  5-6 a n d  8.6 
r e s p e c t i v e l y  (Tab le  I I ) .  T h e r e  was  n o  a p p r e c i a b l e  c leav-  
age a t  p H  8.6. The  p a r t i a l  i n a c t i v a t i o n  a t  p H  5-6 in- 
v o l v e d  r e d u c t i o n  to  a b o u t  t h e  s a m e  degree  of the  

4 M. E. MAVER and A. E. GRECO, J. nat. Cancer Inst.  17, 503 
(1956). 

5 j .  S. ROTH, Fed. Proc. 15, 341 (1956). 
F. STEeKERL, Arch. Biochem. Biophys. 58, 73 (1956). 

7 C. H. W. HIRS, ~V. H. STEIN, and ST. MOORE, Congr. int. Bio- 
chem. R6sum6s communications 2e Congr. (Paris 1952), p. 258. 
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Table II  
Enzymatic Hydrolysis of Yeast Nucleic Acids by the H2SO,-treated 
Enzyme at pH 5.6 (A); at pH 8.6 (B); by Crystalline llibonuclease 
(C); by A + C. Acid I'hosphatase Added to all Digestion Mixtures 

for 3 h (pH 5.6j. 

A 
B 
C 
A + C  

% I.P. based on the total 1' 
of substrate 

50-55% 
8-10% 

50% 
72-75% 

Zusammen/assung  

Die Befunde  zeigen, dass  anl  Abl )au  w m  1 l e f enuk le in -  
saure  d u r c h  l / a t t e n l e b e r e x t r a k t e  zwei Fe rnaen t e  wirk-  
sam s ind :  a) eine l~il)ontddease, welche 3 - N u k l e o t i d e  als  
S p a l t p r o d n k t e  l iefert ,  und  b) e ine  P h o s p h o d i e s t e r a s e ,  
welche zyMische  N u k l e o t i d e  zu 2 - N u k l e o t i d e n  a b b a u t .  

The Dose-Response Regression Lines of Pertussis 
Vaccines with and without Aluminium Phosphate 

h y d r o l y t i c  a c t i v i t y  t o w a r d s  e i t h e r  bonds ,  those  in- 
vo lv ing  p u r i n e  as well  as p y r i m i d i n e  nucleot ides .  The  
I .  P .  in  excess  of 50% in t h e  e x p e r i m e n t s  in which  
c ry s t a l l i ne  r i bonuc l ea se  p lus  pa r t i a l l y  i n a c t i v a t e d  l iver  
r i bonuc l ea se  were  used  m u s t  come  f rom pur ine  nucleo- 
t ides .  T h e r e f o r e  t h e  o t h e r  2 5 - 2 8 %  of I .  P.  in the  exper-  
i m e n t s  in  w h i c h  on ly  t h e  p a r t i a l l y  i n a c t i v a t e d  enzyme  
was used,  m u s t  come  f rom p y r i m i d i n e  nucleot ides .  

As f ina l  p r o d u c t s  of hydro lys i s ,  us ing  yeas t  nucleic  
acids  as wel l  as cycl ic  nuc leo t ides  as subs t ra t e s ,  we 
f o u n d  p u r i n e  a n d  p y r i m i d i n e  m ononuc l eo t i de s  ester-  
ified a t  t he  2 a n d  3 pos i t i on  of t he  r ibose moie ty ,  the i r  
r e l a t i ve  p r o p o r t i o n  v a r y i n g  f rom 40-60°/0 a t  e i t he r  pH.  
(The acid m o n o e s t e r a s e  was  i n h i b i t e d  b y  0 . 0 3 M  
fluoride,  t h e  a lka l ine  b y  0.05 M arsena te . )  We  employed  
COHN'S m e t h o d  s for t h e i r  iden t i f i ca t ion .  No isomerase  
a c t i v i t y  cou ld  be  d e t e c t e d  in our  p r e p a r a t i o n s .  

The  two  k i n d s  of sp l i t  p r o d u c t s  sugges ted  the  presence  
of two  d i f f e ren t  e n z y m a t i c  ac t iv i t i e s  in our  p r epa ra t i ons .  

Fo l lowing  t h e  p r o c e d u r e  of DAvis  and  ALLEN * we 
a b s o r b e d  t h e  e n z y m e  p r e p a r a t i o n  on I R C - 5 0  which  had  
b e e n  e q u i l i b r a t e d  w i t h  0.1 M ace t a t e  buf fe r  a t  p H  6.0. 
The  c o n c e n t r a t e d  f i l t r a t e  (1 cm 3 = 1 g of l iver  t issue) 
c leaved  nuc le ic  ac id  on ly  to  a s l igh t  degree ( abou t  5 to  
10%) ;  t h e  cycl ic  nuc leo t ides  were  found  to be spl i t  to  
2 nuc leo t ides  to  a b o u t  85°/0, t h e  r e m a i n i n g  15°/0 be ing  3' 
nuc leo t ides .  A c t i v i t y  was a b o u t  t he  same  a t  p H  5.6 and  
8-6. 

The  c o l u m n  was t h e n  w a s h e d  w i t h  1 M ace t a t e  buf fe r  
a t  p H  6.0, a n d  t he  c o n c e n t r a t e d  e lua te  was found  to 
c leave y e a s t  nuc le ic  ac id  to  3' nuc leo t ides  to  the  e x t e n t  
of 90%,  t h e  r e m a i n i n g  10% be ing  2' nuc leo t ides  a t  p H  
5.6. T h e  s a m e  h y d r o l y s i s  p r o d u c t s  were o b t a i n e d  w i th  
cyclic nuc l eo t i de s  as s u b s t r a t e s .  A t  a lka l ine  p H  no ap-  
p rec iab le  a c t i v i t y  was obse rved .  

I t  m i g h t  well  be t h a t  the  a lka l ine  r ibonuc lease  was 
i n a c t i v a t e d  b y  t h i s  p r o c e d u r e ;  on  t he  o t h e r  h a n d  one 
s h o u l d  recal l  t he  f i nd ing  of WILLSTATTER 10 t h a t  impure  
gas t r i c  l ipase  ac t ed  bes t  a t  p H  4-5,  whi le  a f t e r  pur i f ica-  
t ion  o p t i m a l  a c t i o n  was obse rved  a t  p H  8. A p p a r e n t l y  
r e m o v a l  or c h a n g e s  of d i f fe ren t  c o n t a m i n a t i n g  p ro te ins  
m a y  m a r k e d l y  in f luence  t he  p H  a c t i v i t y  cu rve  of an  
enzyme .  

F. STECKERL, JoANN I<ING, 
and  A. OFODILE 

Department o /B iochemis t ry ,  Boston University School 
o /Medic ine ,  Boston (Mass.), June  18, 1957. 
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We  tes ted  it coml) incd  d i p h t h e r i a - t e t a n u s - p e r t u s s i s  
vacc ine  adso rbed  on a lun l in iun l  p h o s p h a t e ,  a pe r tus s i s  
monowtcc ine  adso rbed  ell a l u m i n i u m  p h o s l i h a t e  , a n d  
it per tuss is  m o n o v a c c i n e  w i t h o u t  a d d i t i o n  of a l u m i n i u m  
p h o s p h a t e .  The  same  b a t c h  of pe r tuss i s  vacc ine  was  
used in b o t h  m o n o v a c c i n e s  arid ill tile c o m b i n e d  dipl{- 
t h e r i a - t e t a n u s - p e r t u s s i s  vacc ine ,  ill ou r  e x p e r i m e n t s ,  
we made  use of the  ac t ive  u l (mse-p ro tec t ion  t e s t  a n d  
e x a m i n e d  the  dose- response  regress ion lines of tile f luid 
and  adsorbed  per tuss i s  vaccines .  

Since each vacc ine  series used ill ou r  e x p e r i m e n t s  
con t a ined  the  same  a l n o u n t  ¢>f ac t ive  subs l a l l ce  of t h e  
H. pertussis germ, i t  m i g h t  h a v e  1)een e x p e c t e d  t h a t  
the re  would lie 11o s igni f icant  d c p a r t n r e  f rom pa ra l l e l i sm  
of the  dose-response  regression lines, and  t h a t  t i le degree  
of p ro tec t ion  afforded by  all t h ree  series would  be al-  
mos t  the  same. 

As nile of our  vacciuc  series COlltailled a h l n l i n i u m  
phos l )ha te  and  the  ()tiler h a d  been  pre t )a red  w i t h o u t  
a l u m i n i u m  phospha t e ,  we were ill a pos i t ion  to  o b s e r v e  
the  inf luence of a l u m i n i u m  phosph : t t e  on  t he  dose-  
response  regression lines. On the  o t h e r  h a n d ,  as one  of 
the  vacc ine  series con ta iued  b o t h  a l u m i n i u m  p h o s p h a t e  
a n d  d i p h t h e r i a  and  t e t a n u s  a l l a tox ins ,  a n d  ti le o t h e r  
on ly  a h l m i n i u m  lflmsllhate,  we had  tile o p l ) o r t u n i t y  of 
obse rv ing  the  influence of d i p h t h e r i a  a n d  t e t a n u s  a n a -  
tox ins  on the  dnse-response  regress ion lilies as well. 

l?esul ts . -Since a n  iu te r t l a t iuna l  s t a n d a r d  vacc ine  
aga ins t  whool) ing-cough is to be a d o p t e d ,  a n d  the  va lue  
of the  var ious  vacc ine  series is to  be expres sed  ill t e r m s  
of the  i n t e rna t i ona l  stand, ' lrd,  tile inf luence  of a l u m i n i u m  
p h o s p h a t e  no t  only  on the  degree  of i m m u n i t y  a g a i n s t  
whooping-cough  bu t  also on the  dose- response  regress ion  
lines of wtccines, wi th  and  w i t h o u t  , l l umin ium p h o s t ) h a t e  , 
is wor thwhi le  observ ing .  

An add i t i on  of a h l m i n i u m  l lhos l lha te  c h a n g e s  t he  
dose-response  regress ion lines of d i p h t h e r i a  toxo id  ill 
such  a way t h a t  t hey  are  n o t  para l le l  w i th  t i le dose-  
respolxse regress ion lines of a l i rophy lac t i c  w i t h o u t  a lu-  
m i n i u m  phos l lha t e  (ItOI.TI). The  s ame  occurs  w i t h  an  
add i t i ou  of ahlmil l iUnl  h y d r o x i d e  (J I,;RNI ~. a n d  Wool)z) .  

The  folh)wing t: lble shows a s t a t i s t i ca l  ana lys i s  of t he  
d e p a r t u r e  f rom para l le l i sm of the  dose- response  regres-  
sion lines of all the  th ree  vacc ines  tes ted ,  cnmp, ' l red wi th  
the  reference (per tuss is  fhlid) wmcine  p r e p a r e d  a t  ou r  
I n s t i t u t e .  The  tes t s  were r epea t ed  six t imes .  

Tile s ta t i s t i ca l  aua lys is  of the  d e p a r t u r e  f rom pa ra l -  
lelism of the  dose- response  regress ion  l ines b e t w e e n  the  
per tuss i s  fluid vacc ine  and  the  re ference  f luid vacc ine  
showed  no s ign i f i can t  difference,  b u t  t he re  was a siguifi-  

I I.. I k Ilot.'r, Firsl European .lh','ling o/ Biological Standardisa. 
t ion - Diphtheria Toxoid ( I.y~m I ~.155}. 
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