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Table II 
I~ ritro Tubercuh~static Activity uf Acid llydrazides 

I soniazid 
Nicotinic ;reid hydrazidu 
Picolinic acid hydrazide 
l'~enzoic acid hydrazide 
Acetic acid hydrazide 
l:.th ylidenc-isoni;tzid 
iso-Nicotinic acid. 
iso-Nicotinamide 

Minimal inhibitory 
c, mrentration*, ~)/ml 

1 lq7 P.v 
l l :~TRv i sot t iaz ide-  

I tsist ~ It 

0.I ?- ! 0 0  
~. 100 y- 100 

I0 L~ 100 
~- 1o0 7. 1o0 
. 100 7:- 100 

0.1 7~- 100 
"- 100 7" 1 0 0  
. 10o ; ,  100 

Minimal inhibitory rtmceutration det(,rlllilw(I ill YOI|IIIiIIIS meditfm 
after three wet,k~ ittcttbatiott at 37"C 

Resul ts  p resen ted  in "l'al)le I I show thi t t ,  a m o n g  the  
subs t ances  tes ted ,  on ly  picol inic  acid h y d r a z i d e  a n d  
e thy l idene- i son iaz id  had  a n t i t u b e r c u h m s  a c t i v i t y  com-  
pa rab le  to t h a t  of isoniazid,  t hey  were alst) ine f fec t ive  
aga ins t  i son iaz id - res i s t an t  t ube rc l e  bacilli .  

F r o m  the  resu l t s  of these  e x p e r i m e n t s ,  i t  c an  be 
conc luded  t h a t  the  acu t e  t ox i c i ty  of i soniazid  is n o t  
specific its i t  is p roduced  by  o t h e r  acid h y d r a z i d e s ;  the  
acu te  tox ic i ty  of all acid h y d r a z i d e s  s tud ied  is modi f ied  
b y  py r idox in ;  e thy l idenc- i son iaz id ,  as art i soniaz id-  
hydrazone ,  has  d imin i shed  tox ic i ty  c o m p a r a b l e  to  a 
c o m b i n a t i t m  (if pyr i th)xin  and  i soniaz id ;  a n d  t he  a n t i -  
t ube rcuh )us  ac t iv i ty  t)f the  acid h y d r a z i d e s  ant i  t he i r  
toxic  effects are p roduced  by  two d i f f e ren t  m e c h a n i s m s .  

M. O. 'I'H¢ONARA'~'ANAN* a n d  
\V ,  A ,  VISCIII ' . 'R* 

Schweizerisches Forschungsinstitut /ftr "ruberkulose, 
Davos-Platz, September 9, 1t357. 

Zusamnten/asst . tg 

Die Au to ren  k o n n i e n  nachweisen ,  dass  I soniaz id  und  
Si iurehydr : tz ide  (lie gleichen tox i schen  S y m p t o m e  ve ru r -  
sltchen, l )yr idoxin  zeigt e ine sch i i t zende  \V i rkung  gegen  
(lie Toxizitii.t a l ler  S i iu rehydraz idc .  F e r n e r  k o n n t e  n a c h -  
gewiesen werden,  dass  die an t i tuberku l~ ise  Aktivi t i i . t  t ier 
S i iu rehydraz ide  und  ihre  Toxiz i t i i t  v e r s c h i e d e n e n  
\Virku] lgsmechanisnte] t  angehi i ren .  

* Present address: c/o .], R. Getty S,A., E, asel, 

O p s o n i c  A c t i v i t y  o f  P r o p e r d i n  

I t  has  been r ecen t ly  sugges ted  t h a t  p roperd in ,  a pro-  
tein p re sen t  in the  se rum of n o r m a l  mamnla l s ,  is i n v o l v e d  
in the  m e c h a n i s m  of tile n a t u r a l  i m m u n i t y  a g a i n s t  in- 
fect i tms (I.AN DV and  I)1LI.I':M I,;R) 7. I I1 fact,  th i s  s u b s t a n c e  
possesses it m a r k e d  bac te r ic ida l  ac t ion  on ( ; r a m - n e g a t i v e  
bac t e r i a  and  is able  to ])rothlce .'rise c o m p l e t e  i t lact iv: t -  
t ion of severa] types  of | ) a thogen ic  viruses.  Modif ic : t t ions  
of tile p rope rd in  c o n t e n t  ()f the  sera  h a v e  been  r e p o r t e d  
to occur  ill several  pa thoh)g ica l  colldit iot ts  (I:RANK el al. ~-, 

I M. ].A~D'r and ].. IhLLv.m,:J~, .]. exp, Mod. 104, :|~:3 (1956). 
2 |,;. ]"I,tANK, .], |'~INI,:, ;Lilt] 1.. PlLI.EMEI~ Pr[)(!. ~oc.  ( 'xp,  |~ioL~ 

N.V. s,'~, '2~:1 (1:~.55). 
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Influence of different treatments and additions on the opsonie power of guinea pig serum 

Serum inactivated 
Additions Normal serum 56 °C Serum + Zymosan No seruln 

)Cone 
Properdin in barbital buffer . . . 
Properdin in barbital buffer 

+ Mg ++ 
Barbital buffer 
Barbital buffer + Mg *+ 
Physiological saline. 
No. of experiments 

7-16 4- 1.65 
9.21 4- 2.12 

13-23 ~__ 1.36 
6.09 4- 1.83 

12.59 =~ 1.54 

6 

2-75 ± 0-46 
7-83 4- 1-75 

13.74 ~_ 0.92 

6 

2-73 ± 0.40 
8-63 --  2.41 

13.46 ~- 0.89 

6 

m 

1.36 _L 0.29 

2.91 =}- 0.66 
2-66 4- O.50 
2-82 4- 0.64 
2.32 4- 0.13 

6 

The values show the average number of Staphylococci 

~HEGEMANN 3, LANDY and  PILLEMER s') and  pa r t i cu l a r l y  
in a n i m a l s  t r e a t e d  w i t h  t he  soma t i c  an t igens  ( l ipopoly- 
sacchar ides)  of G r a m - n e g a t i v e  bac te r ia .  The  co r r e spond-  
ence  of an  increase  of p r o p e r d i n  blood levels w i t h  an 
e n h a n c e m e n t  of the  n a t u r a l  r e s i s t ance  to  t he  in fec t ions  
has  been  e m p h a s i z e d  (LAND¥ and  PILLEMER). 

P r o p e r d i n  does no t  e x e r t  bac te r i c ida l  ac t ion  on G r a m -  
pos i t ive  mic roo rgan i sms  such  as Staphylococcus pyogenes 
or Mycobacterium tuberculosis (LANDY and  PlLLEMER), 
b u t  p r o t e c t i o n  of an ima l s  d e t e r m i n e d  b y  the  t r e a t m e n t  
w i th  l ipopo lysaccha r ides  of G r a m - n e g a t i v e  bac t e r i a  
ex is t s  also in t he  case of Staphylococcus pyogenes or of 
Mycobaclerium tuberculosis in fec t ions  (DuBos  et al.S). I t  
seems  t h e n  e v i d e n t  t h a t  t h e  bac te r i c ida l  p o w e r  c a n n o t  
en t i r e ly  exp la in  t he  m e c h a n i s m  of ac t ion  of p rope rd in .  

The  p r o p e r d i n  s y s t e m  which  exe r t s  full bac te r ic ida l  
effect  cons is t s  of p rope rd in ,  c o m p l e m e n t  and  m a g n e s i u m  
ions. I t  is i n a c t i v a t e d  by  z y m o s a n  a n d  by  h e a t i n g  a t  
55-57°C. 

The  p resence  in n o r m a l  sera  of a s u b s t a n c e  (or sub-  
s tances)  capab le  of p r e p a r i n g  tile bac t e r i a  for t he  phago-  
cy tos i s  by  g r anu locy t e s  was  f i r s t ly  desc r ibed  by  SANA- 
RELLI (1891), b u t  t he  f i rs t  c o m p l e t e  desc r ip t ion  was  
g iven b y  ~vVRmHT (1904). This  a u t h o r  cal led these  sub-  
s t ances  ' opson ins ' .  

Opson in  has  been  desc r ibed  as c o m p o s e d  of a t h e r m o -  
labile as well as a t h e r m o s t a b l e  p o r t i o n  s. The  t h e r m o -  
labile f r ac t ion  has  been  t h o u g h t  to  be iden t ica l  w i t h  
c o m p l e m e n t  (VE~NONI) 7. 

The  possible  r e l a t i onsh ip  b e t w e e n  the  t h e r m o l a b i l e  
f rac t ion  of opson in  and  p r o p e r d i n  is d iscussed  in th is  
paper .  

N o r m a l  gu inea  pigs we igh ing  300-400 g used  in th i s  
i nves t i ga t i on  p r o v i d e d  t h e  source  of se rum.  The  b lood  
was  t a k e n  d i rec t ly  f rom the  h e a r t  of 18-h- fas ted  an ima l s  
and  the  s e r u m  was  used  i m m e d i a t e l y  a f t e r  separa t ion .  
Leucocy t e s  were  o b t a i n e d  f rom the  pe r i t onea l  c a v i t y  of 
o t h e r  gu inea  pigs, in w h i c h  10 ml of cu l tu ra l  b r o t h  were  
in j ec t ed ;  6 h a f t e r  th is  in jec t ion ,  t h e  fluid p r e s e n t  in t h e  
pe r i t onea l  c a v i t y  was e x t r a c t e d  by  m e a n s  of a P a s t e u r  
p i p e t t e  and  cen t r i f uged  a t  1000 g for  20 rain. The  sedi-  
m e n t e d  l eucocy tes  were  w ashed  3 t imes  a n d  t h e n  su spend -  
ed in 5 ml  of phys io logica l  saline. Bac te r ia l  suspens ions  
,,-ere p r e p a r e d  f rom 24 h b r o t h  cu l tu res  of Staphylococcus 
pyogenes aureus var .  Oxford .  T h e y  c o n t a i n e d  a b o u t  

3 F. HEGEMANN, Z. hnmunit. Forsch. 3, ~0~2 (1954). 
4 M. LANDY and L. PlLLEMER, J. exp. Med. 103, 8~3 (1956). 
5 R. J. DuBos and R. W. SCnAEDLER, J. exp. Med. 104, 53 (1956). 
6 S. MUDD, g.  LUCK~, M. MCCuTGIlEON, and M. STRUMIA, J. exp. 

Med. 49, 779 (1929). 
7 G. VERNONI, Patologia Generale (Ed. 8ansoni, 1954), p. 540. 

phagoeytized by one granuloeyte 4- standard deviation. 

2 bi l l ions l iv ing mic roo rgan i sms  in 7 ml  of physio logica l  
saline. F o r  t he  m e a s u r e m e n t  of t h e  opsonic  c a p a c i t y  of 
t h e  se rum,  0.5 ml  of t he  l eucocy tes  su spens ion  was 
m i x e d  wi th  0.5 ml  of t he  s e rum and  w i t h  0.5 ml  of t he  
bac te r ia l  suspens ion .  The  m i x t u r e  was  a l lowed to  s t a n d  
a t  37°C for 20 rain, and  t h e n  cen t r i fuged  a t  1000 g× 15 
min.  The s e d i m e n t  was  w a s h e d  once and  t h e n  s t r i p p e d  
on a glass slide. The  s p e c i m e n  was  t h e n  s t a i n e d  b y  the  
m e t h o d  of GRA51 modi f ied  by  NICOLLE. The  n u m b e r  of 
cocci p h a g o c y t i z e d  b y  an  ind iv idua l  l eucocy te  was 
c o u n t e d  u n d e r  a microscope .  A t  leas t  100 leucocytes  
were  c o u n t e d  each  t ime.  The  opsonic  c a p a c i t y  was 
exp res sed  as 'opsonic  power ' ,  i .e. t h e  n u m b e r  of cocci 
c o u n t e d  wi th in  100 g ranu locy t e s  d iv ided  b y  100. 

P r o p e r d i n  was p r e p a r e d  f rom h u m a n  s e r u m  accord ing  
to  the  m e t h o d  of PILLEIVIER s. I t  was  s to red  a t  - - 1 8 ° C .  
The  a m o u n t  used  in each  e x p e r i m e n t  c o r r e s p o n d e d  to 
5 ml of f resh s e r u m;  it was d isso lved  in b a r b i t a l - a c e t a t e  
buffer ,  p H  7.4. 

Z y m o s a n  was  p r e p a r e d  f r o m  b a k e r ' s  y e a s t  accord ing  
to  t he  m e t h o d  of PILLEMER s. \ ¥ h e n  the  s e r u m  was 
t r e a t e d  wi th  z y m o s a n  in o rde r  to  b lock  p r o p e r d i n  4 mg 
of z y m o s a n  were  used for 1 ml  serum.  I n c u b a t i o n  las ted  
for 75 rain a t  a t e m p e r a t u r e  of 17°C. Ivlagnesium ions, 
w h e n  added ,  had  t h e  c o n c e n t r a t i o n  0.0012 M.  The 
resul ts  are s u m m a r i z e d  in t he  Table .  I t  seems clear  f rom 
th is  t ab le  t h a t  t h e  t r e a t m e n t  of n o r m a l  s e r u m  wi th  
z y m o s a n  p roduces  a m a r k e d  decrease  of t he  'opsonic  
p o w e r ' ;  t he  degree  of th i s  decrease  r e semble s  t h a t  de- 
t e r m i n e d  b y  h e a t i n g  a t  56°C for  30 rain. A d d i t i o n  of 
p r o p e r d i n  to  t h e  s e r u m  i n a c t i v a t e d  b y  h e a t i n g  or by  
t r e a t m e n t  w i th  z y m o s a n  res to res  c o m p l e t e l y  t h e  no rma l  
values .  A d d i t i o n  of p r o p e r d i n  to  f resh  s e r u m  does  no t  
increase  t he  opsonic  power .  A d d i t i o n  of m a g n e s i u m  
a lways  br ings  a b o u t  a s t r o n g  increase.  N e i t h e r  p r o p e r d i n  
nor  m a g n e s i u m  e x e r t e d  a n y  effect  w h e n  used alone in t he  
absence  of serum.  These  resu l t s  con f i rm  t h a t  opson in  
cons is t s  of 2 f rac t ions ,  the  f i rs t  of w h i c h  is t h e r m o l a b i l e  
while t he  second  one is n o t  d e s t r o y e d  a t  56°C. Since the  
t h e r m o l a b i l e  f rac t ion  is d e s t r o y e d  also b y  z y m o s a n ,  and  
i ts  full a c t i v i t y  can  be r e s to red  b y  the  a d d i t i o n  of pro-  
perd in ,  i t  seems h igh ly  p r o b a b l e  t h a t  t he  t h e r m o l a b i l e  
f r ac t ion  of opson in  is iden t ica l  to p rope rd in .  

G. ~N'ANN i 

Institute o/ General Pathology, University o/ Genoa 
(Italy), J u l y  9, 1957. 

s L. P1LLEMER, L. BLUM, I. H. LEPoW, 0. A. Ross, E. W. TODD, 
and A. C. WARDLA~W, Science 120, ~79 (1954). 

9 L. PILLEMER, L. BLUI~t, J. PENSCKY, and I. H. LEPOW, J. lnl- 
munol. 71, 331 (1953). 
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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 

z A. S. TmmRI, J. econ. Ent. 48, 6a8 (1955), 
2 E. D. BERGMANN, P. Moses, M. NEE.~tAN, S. COHEN, A. KALUS- 

ZVSER, and S. REUTER, J .  Amer. chem. Soe. 79, ,117,1 (10571. 
3 j .  M. PEPPER and M. KULKA, J,  anler, chem. Soe. 72, 1.117 

(195(). 
4 ~IALLER el al., J. Amcr. chem. See. 6'7, 1596, 1600 (19.15). 

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 .  

~' S. I'h.:t:TV:R and K. I.L S. Ascm.m, I'xlwr, 1:~, :116 (1~a511). 
6 F. A. (;UNTIII..'II, R. C. lit,INN, alld R. l,. MI.;TCAI.F, J. Food Agr. 

Ch¢,til. 4, "|:IN (l~.15tl). 
1'.'. F. Rm;EUS, II. I). BROWS, I. M. RoSS,~tlISSI.:N, imd R, I';. 

lira,., J. Amer. cht,lll. ~ocr. 75, ~l)I}l (111511). 

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) 


