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Table III. ~-AOA-hydroxamic acid derivatives 
X-NH-O-CH~CO-NH-O-Y 

R 

No, X R Y in vitro inhibition mcg/Inl 

Ha~Rv INH Strepto- PAS M. kan- Staph. Bact. E: coli Ps. pyo- 
res. mycin res. sasii aur .  sublilis eyanea 

res. haem. 
Wood 

1 
19 
17 
16 
28 
34 
53 
54 
59 
68 

H H Bzl(pCl) 0.I-i 15 1-5 0.I-I - >50 >50 >50 >50 

H H Bzl 5-10 5-10 10-25 5-10 . . . . .  
H H Bzl(pNOz) 5-10 5-10 5-10 5-10 . . . . .  
AO-acetyl H Bzl(pC1) 1-5 1-5 5-10 5-10 . . . . .  
Gly H Bzl(pNO 2) :>50 :>50 2>50 >50 . . . . .  
H H dodecyl 0.I-i 0.i-i i-5 1-5 . . . . .  
H Bzl (L) Et 5-10 I-5 I0-25 - 1-5 :>50 :>50 :>50 :>50 
H Bzl (L) dodeeyl 10-25 5-10 5-10 - 1-5 :>50 :>50 :>50 >50 
H CH s (DL) BzI(pCI) 5-10 10-25 10-25 - 10-25 >50 >50 2>50 >50 
H C~H 5 (DL) Bzl(pCl) :>50 >50 >50 - :>50 :>50 >50 :>50 :>50 

The in vitro experiments were carried out in liquid culture-medium 2 with M, t, ub. H37R v strain and its resistant variations resp. after inocula- 
tion with 0.1 mg and incubation for 3 weeks at 37 °C. The upper limit of the given figures resulted in complete inhibition. The investigation 
of other bacterium strains were carried out in bouillon culture-medium. 

p r e p a r e d  w i t h  exce l l en t  y ie ld  for  e x a m p l e  b y  r e a c t i n g  
p r o t e c t e d  ~ - A O A - O P C P  es ters  w i t h  co r r e spond ing  a m i n e s  
a n d  h y d r a z i d e s  respec t ive ly .  Some r e p r e s e n t a t i v e s  of t h e  
3 g roups  a n d  t he  in v i t r o  ac t iv i t i e s  of t he  c o m p o u n d s  are  
l i s ted  in t he  Tables .  

The  m o s t  p o t e n t  c o m p o u n d s  were  i n v e s t i g a t e d  u n d e r  
in  v ivo  cond i t ions ,  too.  I t  was  f o u n d  t h a t  7.5 m g  of t h e  
c o m p o u n d  No. 5/A in  T a b l e  n i n h i b i t e d  t h e  genera l iza -  
t i on  of M. tuberculosis i n fec t ion  in a 3 - m o n t h - e x p e r i m e n t  
on  guinea-pigs .  S imi l a r ly  good resu l t s  were  o b t a i n e d  f rom 
e x p e r i m e n t s  ca r r i ed  o u t  o n  w h i t e  mice.  "]7he c o m p o u n d s  
show fa i r ly  low t o x i c i t y  in  a c u t e  e x p e r i m e n t s .  

Zusammen/assung~ E s  wurde  fes tgeste l l t ,  dass  e inze lne  
~ - A m i n o o x y - c a r b o n s ~ u r e - D e r i v a t e ,  d . h .  ~ -AOA-Amide ,  

a - A O A - H y d r a z i d e  u n d  a - A O A - H y d r o x a m s / i u r e ,  in  v i t r o  
u n d  a u c h  in v ivo  eine ausgepr~g te  H e m m u n g  auI  ver -  
sch iedene  AI. tuberculosis-StAmme aufweisen.  
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C e n s o r e d  D i s t r i b u t i o n  T e c h n i q u e s  in A n a l y s i s  of  T o x i c o l o g i c a l  Data  

T r u n c a t e d  a n d  censored  s a m p l e s  a re  b o t h  c o m m o n  in  
b ioassays .  T r u n c a t i o n  occurs  if t h e  p o p u l a t i o n  a s sayed  
c a n n o t  h a v e  va lues  b e y o n d  a g iven  cu t -o f f  p o i n t  or  if  
t h e  n u m b e r  of o b s e r v a t i o n s  exceed ing  t h e  cu t -o f f  p o i n t  
is u n k n o w n  1. Censor ing  refers  to  s i t u a t i o n s  where  obse rva -  
t i o n s  b e y o n d  t h e  cu t -o f f  p o i n t  are  n o t  m e a s u r e d ,  b u t  t h e  
n u m b e r  of such  o b s e r v a t i o n s  is known.  

R e c e n t l y ,  two  d i f f e ren t  a p p r o a c h e s  to  a n a l y z i n g  cen-  
sored  d a t a  h a v e  b e e n  compared .  W e  r e p o r t  he re  de t a i l s  
of t h e  s t a t i s t i c a l  t e c h n i q u e s  invo lved .  T h e  large  b o d y  of 
d a t a  a v a i l a b l e  p e r m i t t e d  a s se s smen t  of t he  i n t e r n a l  con-  
s i s t ency  of t h e  r e su l t s  o b t a i n e d  b y  these  t e c h n i q u e s ;  
such  a s s e s s m e n t  is n o t  poss ible  w h e n  on ly  a few d a t a  
sets  are to  be  ana lyzed .  Thus ,  t h e  v a l i d i t y  of t he  a s s um p-  
t ions  m a d e  could  be  ver i f ied.  

T h e  d a t a  e x a m i n e d  are  p a r t  of a large  series des igned  
to  e v a l u a t e  t h e  effects  of 100 M D O P  c o m p o u n d s  a n d  
r e l a t ed  open - r i ng  ana logs  on  t h e  h e p a t i c  m i c r o s o m a l  en- 
z y m e  f u n c t i o n  in t he  m o u s e  as m e a s u r e d  b y  t h e  p ro longa -  
t i on  of h e x o b a r b i t a l  na rcos i s  3. F o r  each  r ep l i ca t ed  exper i -  
m e n t  16 con t ro l  mice  were g iven  75 m g / k g  of h e x o b a r b i t a l  

w h i c h  would  i n d u c e  s leep for  a b o u t  30 ra in  a n d  5 g roups  
of 8 mice  each  were  g iven  in a d d i t i o n  doses  of 2.5, 10, 
40, 160 a n d  640 mg/kg ,  respec t ive ly ,  of t i le  M D O P  com-  
p o u n d .  T h e  mice  were  o b s e r v e d  for  300 ra in  a n d  t h e  
d u r a t i o n  of narcos i s  recorded.  F o r  t h e  a c t i v e  c o m p o u n d s  
some mice  in t he  h i g h e r  dose g roups  s l ep t  for  longer  t h a n  
300 ra in  b u t  t h e  d u r a t i o n  was  n o t  known.  

W h e n  d e a t h s  occur red  a f t e r  t h e  cu t -o f f  P o i n t  a n d  n o  
r eco rd  was a v a i l a b l e  of w h e t h e r  t h e  mice  r ega ined  con-  
sc iousness  before  dea th ,  i t  could  be  a rgued  t h a t  t r u n c a -  
t i o n  occurred.  However ,  t h e  a p p r o a c h  was  t a k e n  t h a t  
a l l  s leeping  mice  t h a t  were  a l ive  a t  t h e  cu t -of f  p o i n t  h a d  
e x t e n d e d  narcos is  a n d  t h e i r  l a t e r  d e a t h  d id  n o t  a f fec t  
t h e  s a m p l e  size, t h u s  censor ing  preva i led .  T h e  sample  
size of 8 was  r educed  if t he  mice  d ied  before  300 ra in  
as these  d e a t h s  could be  a t t r i b u t e d  to  causes  o t h e r  t h a n  
d rug  effect.  

Mos t  of t he  100 d rugs  were t e s t e d  a t  l eas t  twice,  a n d  
if t he  r e p r o d u c i b i l i t y  of t h e  r e su l t s  was  n o t  s a t i s f ac to ry  
w h e n  inspec ted  v isua l ly ,  t h e y  were r ep l i ca t ed  again ,  
r e su l t i ng  in a t o t a l  of 240 rep l ica t ions .  Of these ,  114 



15. 9. 1971 Speeialia 1057 

h a d  m e a s u r e m e n t s  a t  e ach  of 5 doses, 50 h a d  some 
d e a t h s  before  t h e  cu t -of f  t i m e  b u t  no  p ro longed  narcos i s  
a n d  76 h a d  p ro longed  narcosis .  Of t he se  76 repl icates ,  
censor ing  occur red  on ly  a t  t he  h ighes t  dose in 56, a t  
2 doses in  8 a n d  a t  3 doses in  4 e x p e r i m e n t s ,  r e su l t i ng  
in  102 censored  d i s t r i b u t i o n s  (Table  I). 

Severa l  m e t h o d s  of ana lys i s  were  cons idered  a n d  re- 
j e c t e d  as be ing  u n s u i t a b l e  for  t he se  da ta .  A large n u m b e r  
of d rugs  were  be ing  sc reened  a n d  in o rder  to  assess t h e i r  
r e l a t i ve  effects  i t  was  necessa ry  t h a t  each  b e  a d m i n i s t e r e d  
a t  t h e  s ame  dose levels  a n d  a n a l y z e d  in c o m p a r a b l e  
m a n n e r .  

A m e a s u r e  of c e n t r a l  t e n d e n c y  c o m m o n l y  used  for a 
censored  d i s t r i b u t i o n  is t h e  m e d i a n ,  b u t  t h i s  r equ i res  
t h a t  m e a s u r e m e n t s  ex i s t  for more  t h a n  ha l f  t h e  an imals .  
T h u s  w i t h  8 mice  a n d  no  d e a t h s  m e a s u r e m e n t s  wou ld  be  
r equ i r ed  on  a t  l eas t  5 mice,  b u t  t he se  were  n o t  a lways  
a v a i l a b l e  (Table  I). 

I n  some  s i t u a t i o n s  i t  is poss ib le  to  c i r c u m v e n t  t h e  
p r o b l e m  b y  b a s i n g  t h e  ana lys i s  on ly  on  those  dose  levels  
for  w h i c h  a l l  m e a s u r e m e n t s  were ava i lab le .  I n  t h e  dose 
r a n g e  chosen  as  b e i n g  s u i t a b l e  for  m o s t  drugs,  occas ion-  
a l ly  censored  d i s t r i b u t i o n s  occu r red  a t  3 of t h e  5 dose  
levels  for  t h e  m o r e  p o t e n t  drugs ,  so t h i s  would  n o t  h a v e  
b e e n  a feas ib le  solut ion.  

A s imp le  a p p r o a c h  w h i c h  we t r i e d  a n d  will  re fer  to  as 
t h e  t r e n d - t e s t ,  deg rades  t h e  m e a s u r e m e n t s  to  s imple  
counts .  A specif ic  t ime ,  x, is se lec ted  a n d  t he  n u m b e r  
of mice  who  sleep for  longer  t h a n  x m i n u t e s  a re  coun ted .  
S t a n d a r d  t e c h n i q u e s  s are  t h e n  used  to  t e s t  w h e t h e r  t h e  
p r o p o r t i o n  of p ro longed-s l eepe r s  increases  w i t h  inc reas ing  
dose. T h i s  t e s t  is m o s t  power fu l  w h e n  x is t he  m e d i a n  
for  e ach  se t  of da t a ,  b u t  for  these  d a t a  i t  was  neces sa ry  
to  use t h e  s a m e  va lues  for eve ry  drug.  T he  va lues  chosen  
here  were  30 m i n  a n d  40 min ,  t h e  a p p r o x i m a t e  m e d i a n s  
for  t h e  agg rega t ed  con t ro l  a n i m a l s  a n d  t he  e x p e r i m e n t a l  
an imals ,  respec t ive ly .  

The  p re fe r red  m e t h o d ,  w h i c h  we will  refer  to  as t h e  
GUPTA m e t h o d ,  is aga in  a s t a n d a r d  t echn ique .  T h e r e  
are  severa l  m e t h o d s  of e s t i m a t i n g  t h e  m e a n  of a censored  
sample ,  a n d  each  m a k e s  a s s u m p t i o n s  a b o u t  t h e  u n d e r -  
ly ing  d i s t r ibu t ions .  A n  e s t i m a t e  c an  be  s i m p l y  o b t a i n e d  
w h e n  t h e  o b s e r v a t i o n s  are  e x p o n e n t i a l l y  d i s t r i b u t e d  4. 
T h e  m a x i m u m  l ike l ihood e s t i m a t e  cons is t s  of ass ign ing  
t h e  cut -off  t i m e  to  a l l  mice  w i t h  p ro longed  narcosis ,  
t h e n  a d d i n g  all  t imes ,  b o t h  obse rved  a n d  assigned,  a n d  
d iv id ing  t h i s  s u m  b y  t h e  n u m b e r  of o b s e r v e d  t imes .  
T h a t  t h e  b ias  is pos i t i ve  can  be  r ead i ly  seen;  w h e n e v e r  
less t h a n  ha l f  t h e  t i m e s  a re  recorded  t h e  e s t i m a t e d  m e a n  
is g r ea t e r  t h a n  t h e  cut -off  po in t .  An  u n b i a s e d  m e t h o d  
was  essen t ia l  because  a regress ion  l ine was  to  be  f i t t ed  
to  t h e  r e su l t i ng  means .  Two m e t h o d s  h a v e  been  g iven  
b y  GUPTAS; a m a x i m u m  l ike l ihood m e t h o d  for  n o r m a l  
d i s t r i b u t i o n s  w h i c h  is b iased  a n d  a n  u n b i a s e d  l inea r  
m e t h o d ;  t h e  l a t t e r  was  selected for these  da t a .  

I n  GUPTA'S l i n e a r  m e t h o d ,  for  e ach  sample  of size n 
t h e  k k n o w n  t i m e s  are  ordered,  xx, x 2 . . . .  xe, a n d  t he  
e s t i m a t e  of t h e  m e a n  is 

k 

i=l 

where the values of the fl~ are obtained from his table 
for s amples  u p  to  size 10. Th i s  l i m i t a t i o n  ex is t s  because  
t he  v a r i a n c e - c o v a r i a n c e  m a t r i x  for  o rde r  s t a t i s t i c s  was  
on ly  a v a i l a b l e  for  s amp le s  up  to  t h i s  size. M e t h o d s  for  
l a rger  s amples  5, h a v e  b e e n  f u r t h e r  deve loped" ,  b u t  these  
were n o t  app l ied  as  n o n e  of t h e  s amples  s tud ied  here  
exceed  8. 

I n s p e c t i o n  of t h e  s leep ing  t i m e s  f r o m  t h e  c o m b i n e d  
con t ro l s  showed  t h a t  a f t e r  t r a n s f o r m a t i o n  to  t h e  log- 

scale (base e) t he  d i s t r i b u t i o n  was  fa i r ly  s y m m e t r i c a l  
a n d  could  be  r ega rded  as n o r m a l  w i t h  a m e a n  of 3.28 
log-rain a n d  s t a n d a r d  d e v i a t i o n  of 0.22. The  c l u m p i n g  
of t he  d a t a  was of some conce rn ;  t he  mice  h a d  a t e n d e n c y  
to  wake  u p  in  g roups  a n d  a l t h o u g h  the  GUPTA m e t h o d  
also yields  v a r i a n c e s  t he se  were n o t  used in f i t t i n g  t h e  
we igh ted  l i nea r  dose- response  to  t he  GUPTA means .  

W h e n  us ing  t h e  t r e n d - m e t h o d  for a large c o m p a r a t i v e  
series i t  was  necessa ry  to  choose  a c r i t ica l  level,  x, a n d  
use t h i s  s a m e  level  in eve ry  repl ica te .  W h e n  t h e  level  
was  set  a t  30 rain,  in  some rep l i ca tes  all  mice  exceeded  
t h i s  t i m e  a n d  t h u s  no  e s t i m a t e  of s lope could  be  o b t a i n e d  
(Table  II) .  T h i s  occu r r ed  in  fewer  rep l ica tes  w h e n  t h e  
level  was  se t  a t  40 rain,  b u t  t h e  oppos i te  p h e n o m e n o n  
of v e r y  few m e a s u r e m e n t s  exceed ing  t h i s  level  occurred.  
Th i s  d e p e n d e n c e  of  t h e  m e t h o d  on  t h e  cr i t ica l  level  
chosen  leads  to  d i f f e r e n t  e s t i m a t e s  of t h e  s ign i f icance  of 
t h e  s lope;  r ep l i ca t e  2, T a b l e  I I ,  shows  d i f f e ren t  t -va lues  
for  e ach  me thod .  

All  rep l ica tes  in  w h i c h  no  d e a t h s  occur red  before  t i le  
cu t -o f f  t i m e  were  e x a m i n e d  b y  t h e  t r e n d - t e s t  us ing  a 
40 m i n  cr i t ica l  level .  E a c h  rep l i ca te  was  classif ied as  
e x h i b i t i n g  a dose - response  s lope if t h e / - v a l u e  was g r ea t e r  
t h a n  requ i red  for s ign i f icance  a t  t h e  5 %  level.  These  
rep l ica tes  were t h e n  c o m p a r e d  w i t h  t h e  GUPTA m e t h o d  
(Tab le  I I I )  us ing  t h e  s a m e  c r i t e r i a  for slope. In  t h e  
absence  of censor ing  t h e  GUPTA e s t i m a t e s  a re  t h e  usual  
a r i t h m e t i c  means ,  t h u s  for  c o m p l e t e  rep l ica tes  l i nea r  
regress ion  is c o m p a r e d  w i t h  t i le  t r e n d  t e s t  a n d  of t h e  
111 rep l ica tes  e v a t u a b l e  b y  b o t h  m e t h o d s  t h e  p r o p o r t i o n  
of s lopes de t ec t ed  is s im i l a r  b u t  a g r e e m e n t  is poor.  
E x a m i n a t i o n  of the  censo red  repl ica tes ,  for  w h i c h  some 
m e t h o d  d i f fe ren t  from l i nea r  regress ion  is needed,  showed  
a n  increased  p r o p o r t i o n  of n o n - e v a l u a b l e  repl ica tes .  

As t h e  a s s u m p t i o n s  u n d e r l y i n g  t he  GUPTA m e t h o d  
were n o t  precise ly  a t t a i n e d  b y  the se  da t a ,  t h e  m a t t e r  
of f i rs t  i n t e r e s t  was  w h e t h e r  t h e  e s t i m a t e s  o b t a i n e d  were  

Table  I. Dis t r ibut ion of 102 indiv idual  dose samples  in which one 
or more  mice slept for more  than  300 min  

No. mice Number of sleeping times observed 
living to 
cut-off 0 1 2 3 4 5 6 7 Total 

8 9 4 5 11 10 8 7 20 74 
7 0 1 2 0 3 2 1 9 
6 3 0 3 0 1 1 8 
5 0 2 1 2 0 5 
4 0 0 0 1 1 
3 0 1 0 1 
2 1 2 3 
1 1 1 

Total  14 10 11 14 14 11 8 20 102 

* A. HALD, Skand. Aktuar Tidskr. 32, 119 (1949). 
K. Wujn, H. JAFFE, Y. BtSttOP, E. ARNOLD, D. MACKINTOSlt and 
S. S. El'STEIN, Toxic. appl. Pharmac. t6, 482 (1970). 
G. W. SNEDECOR and W. G. COCHRAN, Statistical Methods (The 
Iowa State University Press 1967), p. 246. 

4 D. J. BARTnOLO.~tEW, A Problem in Live Testing, Am. Statist. 
Ass. J. 52, 350 (1957). 

5 A. K. GUPTA, Biomctrika 39, 260 (1952). 
R. L. PLACKETT, Ann. Math. Stat. 29, 131 (1958). 
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Table II. Example of raw data  and 3 analyses for dose-response 

Dose mg/kg t-value 

2.5 10 40 160 640 
Replicate 1 

36 31 33 36 45 
36 31 34 37 45 
36 32 44 37 45 
41 33 45 41 46 
41 37 45 42 97 
41 38 45 46 118 
49 50 52 47 215 
64 50 52 78 > 300 

No. sleeping 8 8 8 8 8 no value 
times > 30 rain 
No. sleeping 5 2 6 5 8 2.11 
times 2> 40 rain 
GueT:A mean 3.74 3.61 3.76 3.78 4.47 1.94 

Replicate 2 

No. sleeping 
times > 30 rain 
No. sleeping 
times > 40 min 
GUPTA m e a n  

Replicate 3 

No. sleeping 
times > 30 min 
No. sleeping 
t imes > 40 min 
GVPTA m e a n  

18 24 37 41 45 
19 24 37 41 51 
27 24 37 50 52 
27 30 38 50 62 
31 30 38 50 77 
3t 30 38 70 139 
31 30 45 90 260 
32 35 45 I00 > 3 0 0  

4 1 8 8 8 3.76 

0 0 2 8 8 5.39 

3.27 3.33 3.67 4.06 4.58 6.73 

48 50 53 55 57 
48 50 53 56 78 
48 50 53 56 195 
48 50 54 75 214 
69 51 54 76 276 
69 51 54 99 > 300 
69 51 63 193 > 3 0 0  
69 60 64 212 > 3 0 0  

8 8 8 8 8 no value 

8 8 8 8 8 no value 

4.05 3.94 4.02 4.49 5.49 2.35 

Each replicate shows sleeping-time in rain for 8 mice at each dose 
level after administration of Tropital. Control data  not  shown. 

Table III.  Comparison of 2 methods of analysis for detecting dose- 
response. For each method replicates are classified as having slope if 
test statistic was significant at 5% level 

Trend method Total 

No slope Slope Not 
eval- 
uable 

Replicates complete 
GUPTA method 

Censored replicates 
GUPTA method 

No slope 22 12 0 34 
Slope 16 61 3 80 

Total 38 73 3 114 

No slope 1 3 0 4 
Slope 2 26 8 36 

Total 3 29 8 40 

c r e d i b l e .  T o  e x a m i n e  t h i s  t h e  c e n s o r e d  d i s t r i b u t i o n s  i n  
w h i c h  n o  d e a t h s  o c c u r r e d  b u t  a t  l e a s t  2 m e a s u r e d  t i m e s  
w e r e  a v a i l a b l e ,  w e r e  s e l e c t e d .  T h e s e  61 s a m p l e s ,  a l l  o f  
s ize  8, a f f o r d  a m e a n  of  c o m p a r i n g  t h e  e s t i m a t e s  o b :  
r a i n e d  w i t h  v a r y i n g  n u m b e r s  o f  o b s e r v a t i o n s  ( F i g u r e  1). 
W h e n  7 o b s e r v a t i o n s  fel l  b e l o w  5.7 - t h e  n a t u r a l  l o g a r i t h m  
of  t h e  300 r a i n  c u t - o f f  p o i n t  - t h e  m e a n  w o u l d  be  e x p e c t e d  
t o  f a l l  b e l o w  t h i s  p o i n t  f o r  m o s t  s a m p l e s ;  b u t  w h e n  4 
o u t  o f  8 w e r e  o b s e r v e d ,  t h e  m e a n  w o u l d  b e  e x p e c t e d  t o  
fa l l  a b o v e  t i l e  c u t - o f f  in  h a l f  t h e  s a m p l e s .  T h a t  t h i s  
o c c u r r e d  c o n f i r m s  t o  s o m e  e x t e n t  t h e  a s s u m p t i o n s  m a d e ,  
a s  t h e  GUPTA m e t h o d  d o e s  n o t  u t i l i z e  k n o w l e d g e  of  t h e  
c u t - o f f  p o i n t  b u t  is  c o m p u t e d  e n t i r e l y  f r o m  t h e  o b s e r v e d  
t i m e s .  

F u r t h e r  c o n f i r m a t i o n  of  t h e  s u i t a b i l i t y  o f  t h e  m e t h o d  
is  o b t a i n e d  f r o m  t h o s e  e x p e r i m e n t s  w h e r e  m o r e  t h a n  
o n e  c e n s o r e d  s a m p l e  o c c u r r e d .  I n  a l l  b u t  o n e  c e n s o r e d  
r e p l i c a t e  t h e  e s t i m a t e d  m e a n s  w e r e  g r e a t e r  fo r  t h e  l a r g e r  
dose .  

E s t i m a t i o n  o f  t h e  m e a n s  t h u s  s e e m e d  s a t i s f a c t o r y ,  b u t  
e s t i m a t e s  o f  t h e  s t a n d a r d  d e v i a t i o n s  of  t h e  m e a n s  w e r e  
o c c a s i o n a l l y  v e r y  s m a l l  fo r  h e a v i l y  c e n s o r e d  s a m p l e s .  
W h e r e a s  f o r  7 o b s e r v a t i o n s  t h e  m e a n s  a n d  s t a n d a r d  
e r r o r s  (S .E . )  w e r e  u n r e l a t e d  a n d  t h e  S . E . ' s  fe l l  b e t w e e n  
0.01 a n d  0 .43  w h i c h  is  c o m p a r a b l e  t o  t h e  s t a n d a r d  d e v i a -  
t i o n  o f  0 .22  fo r  c o n t r o l s ,  f o r  3 ouL o f  8 t h e r e  s e e m e d  t o  
b e  a c o r r e l a t i o n  ( F i g u r e  2). T h i s  c o u l d  b e  e x p l a i n e d  b y  
a t e n d e n c y  fo r  t h e  o b s e r v a t i o n s  t o  b e  c l u m p e d ,  a g r o u p  
of  m i c e  b e i n g  o b s e r v e d  t o  h a v e  r e c o v e r e d  a t  t h e  s a m e  
t i m e ,  p o s s i b l y  b e c a u s e  o f  t h e  t e c h n i q u e  u s e d  t o  a s s e s s  
r e c o v e r y .  U s e  o f  t h e s e  v a r i a n c e s  w h e n  f i t t i n g  t h e  d o s e -  
r e s p o n s e  r e g r e s s i o n s  w o u l d  h a v e  u n d u l y  w e i g h t e d  l ow  
e s t i m a t e s  o f  t h e  m e a n s ,  so  t h e  r e g r e s s i o n  w a s  f i t t e d  
u s i n g  t h e  n u m b e r  o f  o b s e r v a t i o n s  a s  w e i g h t s .  E s t i m a t e s  
b a s e d  o n  o n l y  2 r e s p o n s e s  w e r e  a l so  e x c l u d e d  w h e n e v e r  
e s t i m a t e s  w e r e  a v a i l a b l e  fo r  t h e  o t h e r  d o s e s .  

C~-Og for 
OD~erVaT]OnS 

6 

I . -  
0 , 

a 
go 

00 

E - D 

1, 
GUPTA msan narcosis time 

8 9 lo~]roin 

~lo.ot 
QbSe~V~O limes 

7 

6 

Fig. 1. Distribution of mean  narcosis t imes estimated by GUPTA 
method for censored samples of size 8. 
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When the regression lines had been fitted to each 
replicate the position of the GuPTA estimate relative to 
the fitted line was examined (Table IV). In most instances 
the GUPTA estimate fell above the line and, as these were 
the higher doses, the effect of using these estimates was 
thus generally to increase the slope of the line compared 
with the value tha t  would have been obtained if the 
doses at  which censoring occurred had been omitted. 
When censoring occurred at  more than  one dose, i t  was 
essential to est imate the response at  these doses and the 
results show tha t  omission of the highest dose, when it  
alone was associated with prolonged narcosis, would 
generally have led to reduced estimates of potency. When 
regression lines had been obtained for each replicate, 
they were compared before a combined line, corrected 
for individual control values, was computed for each 
drug. In only one drug was incompatibil i ty of replicates 
detected and in all drugs where censoring without death 
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Fig. 2. Relationship between means and standard errors computed 
by GUpTA method, a} 7 observations from sample size 8. b) 3 observa- 
tions from sample size 8. 

Table IV. Distribution of 61 GUPTA means in relation to fitted 
linear regression line 

N u m b e r  of s leeping  t imes  o b s e r v e d  

2 3 4 5 6 7 To ta l  
Dose 5 
A b o v e  l ine 2 7 6 4 3 7 29 

T o t a l  3 9 6 5 3 10 36 

Doses 3 a n d  4 
A b o v e  l ine 2 1 4 2 3 5 17 

T o t a l  2 2 4 3 4 10 25 

occurred the combined estimate indicated that  the drug 
was active. 

In general, the replicated results obtained using the 
CTUPTA method for censored samples were comparable, 
even when censoring only occurred in some replicates. 
In some drugs where censoring did not  occur over" the 
selected dose range but  individual replicates showed a 
consistent slight trend with dose, repeated replication 
was necessary before the slope could be established as 
significant at  the 5% level. This suggests that  in experi- 
ments of this type the experimenter can obtain unequi- 
vocable results with fewer replications by using a dose- 
range tha t  produces some censored samples. 

I t  may thus be concluded that  the GUPTA method of 
computing means for censored samples was satisfactory, 
leading to estimates tha t  were reasonably distributed 
about the cut-off point  and plausibly related to adjacent 
dose estimates. The effect was in general to increase the 
slope of the fi t ted linear regression which may have 
indicated that  the log response-log dose relationship was 
in some instances non-linear at these doses. The purpose 
of the experiments was, however, to relate the potency 
of a series of drugs over the same dose-range and for 
these purposes significant potency could be more rapidly 
determined when the upper doses of the range lead to 
censored samples in some or all replicates. 

Zusammen/assung. Es werden Methoden der Dosis- 
Effekt-Analyse verglichen, die es erlauben, nicht mehr 
gemessene %¥erte in h6heren Dosisbereichen zu sch~tzen. 
Obwohl die Daten eng beieinander liegen, ergab die yon 
GUPTA s 1952 entwickelte Methode zur Best immung yon 
Mittelwerten befriedigende Sch~tzungen, verifiziert durch 
die Obereinstimmung innerhatb der Gruppen. 
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E t h y l - a - p - C h l o r o p h e n o x y i s o b u t y r a t e  I n d u c e d  H e p a t i c  M i c r o b o d y  P r o l i f e r a t i o n  in  Rat  L i v e r  a n d  
U b i q u i n o n e  C o n c e n t r a t i o n  

Male rats fed ethyl-a-p-chlorophenoxyisobutyrate 
(CPIB), a hypolipidemic drug, show a significant increase 
in the number of hepatic microbodies (peroxisomes) to- 
gether with a two-fold increase in the content and act ivi ty  
of catalase protein, one of the principal enzymes of micro- 
bodies 1-4. The precise mechanism by which CPIB elicits 
the hypolipidemic effect and microbody proliferative re- 
sponse is not understood. Accumulated experimental evi- 
dence suggests tha t  the hypolipidemic property and the 

• microbody proliferating effect are possibly two indepen- 

dent actions of CPIB and may not interrelate with one 
another 5, s. 

The work of I~AMASARMA et al. 7-1° demonstrated 1. 
that  CPIB and ubiquinone (co-enzyme Q) have remark- 
ably similar effects on inhibition of hepatic synthesis of 
cholesterol and lowering of serum sterol concentration, 
2. that  CPIB increased ubiquinone concentration in the 
liver to the same extent  as did feeding with exogenous ubi- 
quinone and 3. tha t  the catabolism of ubiquinone was lo- 
wered with CPIB administration. From these results it 


