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I?iassunto 

L ' a g g i u n t a  di z imosano  al siero no r m a l e  di cavia  ne 
d i m i n u i s c e  n o t e v o l m e n t e  il po te re  opsonico  ; l ' a g g i u n t a d i  
p r o p e r d i n a  al  s iero i n a t t i v a t o  con  z imosano  o col calore 
r e s t a u r a  i n t e r a m e n t e  q u e s t o  potere .  L a  p r o p e r d i n a  u s a t a  
d a  sola s e n z a  siero,  n o n  h a  p o t e r e  opsonico.  S e m b r a  
m o l t o  p r o b a b i l e  c h e l a  f raz ione  t e r m o l ab i l e  delle opsonine  
sia  d a  {den(if{care con la p r ope r d i na .  

D D T - A n a l o g s  a s  S y n e r g i s t s  for  D D T  

D i a r y l - t r i f l u o r o m e t h y l - c a r b i n o l s  Ar~C(OH) • CF~ h a v e  
been  found  to  be  ac t ive  as syne rg i s t s  aga i n s t  a s t r a in  of 
m o d e r a t e l y  r e s i s t a n t  housefl ies~;  the  m o s t  ac t ive  com- 
p o u n d  of t h e  series was  t he  d i - (p-ch loro) -der iva t ivc .  I t  
s eemed  of i n t e r e s t  to  i n v e s t i g a t e  ana logs  c o n t a i n i n g  
ch lor ine  a n d / o r  f luor ine  in t he  m e t h y l  g roup  and  also to 
s t u d y  t he  i m p o r t a n c e  of the  h y d r o x y l  g roup  p resen t  in 
these  c o m p o u n d s .  

The  c o m p o u n d s  t e s t ed  h a v e  been  descr ibed  by  BEIm- 
MAN~ et a l .L  a p a r t  f r o m  d i - (p -ch lo rophenyl ) -d ich lo ro-  
m e t h y l - c a r b i n o l  a n d  1, 1 - d i -  ( p - ch l o r opheny l )  - 2, 2 -d i -  
c h l o r o e t h a n e  w h i c h  h a v e  been  r e p o r t e d  b y  PI~.,,~R and  
KOLKA 3 a n d  b y  HALLER et al. ~, respect ive ly .  The  house-  
fly species used  in these  e x p e r i m e n t s  were a suscep t ib le  
s t r a i n  ( 'T ' )  a n d  a 200 t i m e s  more  r e s i s t a n t  s t r a i n  ( 'R ' )  of 
M u s c a  v ic ina .  B e n z e n e  so lu t ions  of t he  chemica l s  were 
app l i ed  top ica l ly  t o  g roups  of 25 flies. Mor t a l i t y  c o u n t s  
were  m a d e  a f t e r  24 a n d  48 h. E a c h  c o m p o u n d  was t e s t ed  
in a t  l eas t  four  c o n c e n t r a t i o n s  w i t h  5 to  8 repe t i t ions .  
T h e  e x p e r i m e n t a l  p r o c e d u r e  ha s  been  descr ibed  in de ta i l  
by  TAHORI  1 

The  T a b l e  s u m m a r i s e s  t h e  resu l t s  o b t a i n e d ;  i t  indi-  
ca te s  t h e  insec t i c ida l  a c t i v i t y  of e ach  c o m p o u n d  as well 
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as i ts  syuerg i s t  va lue  (for a r a t i o  of I l l ) T :  s y n e r g i s t  = 
10:1) .  In o rde r  to  c h a r a c t e r i z e  t he  s lope of the  dosage-  
m o r t a l i t y  curves ,  the  Ll)~a and  l.l)s~ wth les  are  g iven  in 
pa ren thes i s .  

Aga in s t  susceptible flies, none  of t he  car t ) inols  ap -  
p roaches  I)IYI" in insec t ic ida l  a c t i v i t y .  I t  is n o t e w o r t h y  
t h a t  all those  d i a r y l m e t h y l - c a r b i n o l s  in w h i c h  t h e  
m e t h y l  g roup  is fully su l ) s t i t u t ed  (CF~, CF~CI, CFCI=) 
( V I - V I  I I) a re  fair ly ac t ive  on  top ica l  app l i ca t i on ,  t h o u g h  
on ta r sa l  app l i c a t i on  no  ef fec t  ha s  been  found  for di-{p- 
c h l o r o p h e n y l ) - t r i f h m r o m e t h y l - c a r b i n o l  ~. I t  c an  be  pre-  
d ie ted  t h a t  t he  s ame  wilt p ro l )ab ly  hohl  t r ue  for  (li-(p- 
chhm)pheny l ) - t r i ch lo ron~e thy l - ca rb ino l .  Th i s  c a r b i n o l  
a n d  the  d i c h l o r o m e t h y l  ana log  (1 X) h a v e  been  r e p o r t e d  
b y  GUNTIIEII, ]{I.INN, a n d  MI~TCALF a to be I)f low tnx i -  
c i ty  to  Musca .  The d i - (p -chh) ropher~y l ) - t r i chk) romcthy l  
cl trbinol  used by  these  a u t h o r s ,  of R o h m  a n d  H a a s  
manuf i t c tu re ,  a p p e a r s  to be d i f fe ren t  f rom the  c o m p o u n d  
used by  RF.UTIgR and  Ascnl,;R, a n d  to which  the  s a m e  
formuht  had  been ass igned,  ()n t he  o t h e r  h a n d ,  t he  
d ia ry l -d iha lomethyl -c : t r l f ino ls  ( I X - X i  I 1) e x h i b i t  lower  
a c t i v i t y ;  th is  a c t i v i t y  rises f rom the  d i f luoro-  o v e r  t he  
fhlorochloro-  to  the  d i chh ) ron l e thy l  c o m p o u n d .  One is 
t e m p t e d  to assume t h a t ,  its in the  case of l ) l ) ' l ' ,  t h e  size 
of the  s u b s t i t u e n t s  of the  m e t h y l  g roup  is the  dec is ive  
factor ,  caus ing  a d i s to r t i on  of the  t e t r a h e d r o n  of the  
a ry l a t ed  ca rbon  a t o m  in to  it t r i hed ra l  ccmfigurat ionT;  
chk)r ine  is effective,  fh lor ine  too small .  A n o t h e r  o b s e r v a -  
t ion m a y  be of in te res t  in th i s  connec t ion .  T h e  i n a c t i v e  
ca rb ino l s  arc easily d e h y d r a t e d ,  t he  ac t ive  ones  n o t  :" t he  
t r i h a l o g e n o m e t h y l  compou l tds  citll, (if course ,  no t  lm 
d e h y d r a t e d  a t  all, b u t  we h a v e  n,) ted t h a t  also d i - (p-  
ch lo ropheny l ) -d i chhmm~e thy l - ca rb ino l  offers  a. s t r o n g  
res i s tance  to eve ry  a t t e m p t  a t  d e h y d r a t i o n .  

All carb inols  tes ted  are  more  ac t ive  insec t i c ides  t h a n  
] ) t ) T  h~r resistant housef l ies ;  aga in  t he  two  g r (mps  de-  
f ined above  are  c lear ly  d i s t ingu i shed .  
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I I  
I I I  
IV 
V 

V[ 
VII  
VII I  
I X  
X 
XI 
XI I  
X l I I  

XIV 
XV 
XVI 

Compound 

(p-C1C6HI) m" CH" CCI a 

~p-ClCJq~)~.CH.CFa 
(p-c1C~H4) ~ • CH" CFaCt 
(p-c1C6H4)2CH • CFCI~ 
(p-C1C6H4) s • CH'  CHCI 2 

( p - C l C s H 4 )  2 - C ( O H )  • C F a  
( p - C l C e H 4 )  z - C ( O H )  • CFCl z 
(p-c1C~H4) ~ • C(OH) • CFC12 
(p-C1C6H4) ~ • C(OH) • CHCI 2 

Insecticidal Activity 
in itglfly 

140 (80; 250) 

13 ( 8; 21) 
50 (32; 77) 

115 (68; 190) 
> 140 

0.7 (0.4; 1.1) 

4 ( 2 :  7) 
14 ( 9; 19) 

5 ( 3 ;  8) 
4 ( 2 ;  7) 

5 ( 3 :  7) 
6 ( 4; t I)  
6 ( 4; 11) 
1 ((l-5; 2) 

Toxicity {,I Itg ,ff I)l)Tlfly 
"1" t:<)ltll)¢lllll[I all il ratio of Ill: I 

14o (80; 250) 

13 ( 8; 22) 
14 ( 8; 23) 
30 (17; 51) 

140 

6(  3; 11) 
5(  3; 9) 
5 ( 3 ;  9) 
4( 2; 7) 

0 ( 5; ~8) 
13 ( 7; 21) 
13 ( 7; 21) 
15 ( ,1; 27) 

T 

0.7 (0.4; 1.1) 

0.2 (0.1 ; 0.4) 
11.4 {t).2; 0.8) 
0.4 (0.2; 0.7) 
0-o (0.3; 1.0) 

(1.3 (0.2; 0.5) 
0.5 (0.3; I-O) 
(1.5 ((l.3; 1.tl) 
o.2 (o.1; 0.4) 

(p-CtC6H4) a. C(OH).CHFCI 
(C6H5) ~ • C ( O H )  - CHF~ 
(p-C1C~H4)z'C(OH)'CHF~ 
(p-BrC 6H~)~'C(OH)" CHF 2 

(p-cIC~H4) a ' C(OOCCHa) ' CF a 
(p-cIC~H,) 2 • C(OOCCHa) • CF2Cl 
(p-cIC~H4) 2 • C(OOCCHa) ' CFC12 

11 ( 7; 18) 
70 (43; 110) 
27 06;  46) 
31 (191 49) 

7 ( 5; 13) 
80 (47; 130) 

> 200 

9 ( 5; 14) 
52 (37; 72) 
31 (18; 56) 
27 (17; 45) 

4 ( 3 ;  7) 
1511 (150) 

> 20O 

13 ( 7; 21) 
i>1} (38; 115) 
27 (16; 46) 
31 (2(}; 48) 

9 ( 4; 18) 
3~ (18; 7o) 
39 (15; 100) 

0.4 (0.3; 0.7) 
0.4 ((/.2; 0.7) 
11.4 ((I.2; {1.7) 
0.3 (0.2; 0.7) 

0.2 ((I.1 ; 0.4) 
(J,4 (0 ,2 ;  0 .7)  
0 .5  (0 ,3 ;  0 .8)  

Toxic{ties of some DDT analogs to 'R'  and "1" strains of M. vicina (The values in brackets indicate I.I)~ and l.l)sn) 
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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 

1 This work was supported by a grant (C-2459C2) from the U. S. 
Department of Public Health. 

2 G. DELAMIRANDE, C. ALLARD, H. C. DA COSTA~ and A. CAN- 
TERO, Science 119, 351 (1954). 

3 j .  S. RoTH, J. biol. Chem. 20s, 181 (1954). 

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). 
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7 C. H. W. HIRS, ~V. H. STEIN, and ST. MOORE, Congr. int. Bio- 
chem. R6sum6s communications 2e Congr. (Paris 1952), p. 258. 


