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2 slope l ines were h a n g i n g  a t  b o t h  sides and  t he  h i s t a m i n e  
h y p e r s e n s i t i v i t y  was de t ec t ab l e  a t  doses b e t w e e n  2 }xg 
a n d  0.002 tzg; t h e  l a t t e r  dose could be  accep tab l e  as t he  
m i n i m u m  sens i t iz ing  dose of t he  L P S  p r epa r a t i on ,  as 
shown  also in  a n o t h e r  expe r i m en t .  T he  l e tha l  r a t e  of t he  
p e a k  on  the  u n i m o d a l  cu rve  d id  n o t  so far  r e a c h  100%, 
showing  usua l ly  a b o u t  60 to 90o/0 . These  facts  were also 
app l icab le  to  o t h e r  L P S  p repa ra t i ons .  PIERONI e t  a l . n  
obse rved  t he  a p p e a r a n c e  of l e tha l  r a t e s  be t w een  zero 
and  less t h a n  100%, b u t  t h e y  d id  n o t  p o i n t  ou t  t h e  
u n i m o d a l  dose response  cu rve  so c lear ly  as we revea led  it. 

F r o m  the  u n i m o d a l  response  curve,  i t  is a s s um ed  t h a t  
t he  m e c h a n i s m  of t h e  h i s t a m i n e  h y p e r s e n s i t i v i t y  caused  
b y  e n d o t o x i n  would  no t  be  s imple  a n d  t h a t  a t  leas t  two  
a n t a g o n i s t i c  ac t iv i t i es  would  be  induced  in mice  b y  
e n d o t o x i n  a d m i n i s t r a t i o n ;  the  h i s t a m i n e  sens i t iz ing  
a c t i v i t y  and  t h e  a c t i v i t y  of an t agon i s t i c  factor(s) .  
R o u g h l y  speaking,  as shown  in t he  Figure,  the  slope l ine 
decreas ing  f rom t h e  p e a k  could be  d e p e n d e n t  on  t h e  
h i s t amine - sens i t i z ing  ac t iv i ty ,  whi le  t h e  slope l ine 
increas ing  to t h e  p e a k  could r ep re sen t  re f lex ion  of t he  
h i s t a m i n e  sens i t iz ing  a n d  t he  p r e d o m i n a n t  a n t i - h i s t a m i n e  
sens i t iz ing  ac t iv i t ies .  Therefore,  i t  seems t h a t  t h e  p e a k  
response  m a y  be composed  of re f lex ion  of t h e  two 
i n d e p e n d e n t  act iv i t ies .  The  en t i t i e s  of t he  two  ac t iv i t i e s  
i nduced  b y  e n d o t o x i n  are obscure  a t  p resen t .  B u t  t he  
a n t i - h i s t a m i n e  sens i t iz ing  a g e n t  m i g h t  be  g lncocor t icoids  
induced  b y  endo tox in ,  s ince e n d o t o x i n  el ic i ted increases  
of b lood cortisoI c o n t e n t  and  of u r i n a r y  cor t isol  exc re t ion  
in dogs ~ a n d  gu inea  pigs ~6, whi le  t he  h i s t a m i n e  h y p e r -  
s ens i t i v i t y  of mice  due  to  e n d o t o x i n  was i n h i b i t e d  b y  t he  
a d m i n i s t r a t i o n  of hyd r oco r t i s one  ace t a t e  17. 

15 J .  C. ~[ELBY, R. I~. ]~GDAHL a n d  W. W. SPINK, J .  Lab .  clin. Med. 
56, 50 (1960). 

16 E. ~[. NADEL, B. YOUNG, A. HILGAR a n d  A. MANDEL, Am. J. 
Physiol. 20J, 551 (1961). 

1~ K.  ~URATSUKA, R.  HOIV2..MA, Y. SHIMAZAKI a n d  I. FUNASAKA, 
Japan. J. Baet. 29, 270 (1974) (in Japanese). 

is Acknowledgment: Thanks are due to Dr. M. t{IJROKAWA, Director 
of the Department, for his kind suggestions. 

O t h e r  t h a n  t he  E. coli L P S  p r e p a r a t i o n ,  t h e  L P S  
p r e p a r a t i o n s  of Salmonella typhosa, Salmonella typhimu- 
rium, Shigelta /lezineri a n d  Serratia marcescens were  
s tud ied  irt mice. All  p r e p a r a t i o n s  showed  the  h i s t a m i n e  
sens i t iz ing  effect  b e y o n d  t he  L P S  e x t r a c t i o n  m e t h o d s  
a n d  bac t e r i a l  origins,  b u t  no t  necessar i ly  t h e  same in- 
t ens i ty .  

The  age of mice  was found  as one of t he  m o s t  i m p o r t a n t  
factors ,  as a l r e a d y  described~2. The  older  are  mice, t he  
more  s t rong ly  t h e y  respond ,  w i t h i n  t h e  e x p e r i m e n t a l  
l imi ta t ions .  Therefore ,  t he  11- to  12-week-old mice were 
used  in p rac t i ce  t h r o u g h o u t ,  excep t  in  t h e  ear l ier  pe r iod  of 
t he  s tudy.  As shown  in Tab le  I, t h e  h i s t a m i n e  h y p e r -  
s ens i t i v i t y  i nduced  b y  e n d o t o x i n  was conf i rmed  a t  f i rs t  
b y  us ing  a b o u t  17-week-old mice  b y  chance.  F o r m e r l y  we 
t r i ed  to  con f i rm  t h e  h i s t a m i n e  h y p e r s e n s i t i v i t y  severa l  
t i m e s  b u t  the  resu l t s  h a d  no t  been  reproduc ib le .  W h e n  we 
t h i n k  of i t  now, i t  is p r o p e r  t h a t  t he  r ep roduc ib i l i t y  of t he  
resu l t s  shou ld  be  poor  in consequence  of us ing  4- to  
5-week-old mice.  

As a l r eady  repor tedg,  l e n t i n a n  induced  t h e  h i s t a m i n e  
h y p e r s e n s i t i v i t y  in  mice  u n d e r  con t ro l l ed  cond i t ions  a f t e r  
t he  f r a c t i o n a t e d  a d m i n i s t r a t i o n .  B u t  t h e  h y p e r s e n s i t i v i t y  
was no t  r ep r e sen t ed  in such  ear l ier  per iods  a f t e r  a single 
a d m i n i s t r a t i o n  of m i n u t e  dose of I e n t i n a n  as in  t he  case of 
e n d o t o x i n  a d m i n i s t r a t i o n .  The  fac t  suggests  t h a t  t h e  
m e c h a n i s m  of h i s t a m i n e  h y p e r s e n s i t i v i t y  i nduced  b y  
e n d o t o x i n s  m a y  be  d i f fe ren t  f rom t h a t  b y  l en t inan .  

Riassunto. i~ d i m o s t r a t o  che l ' appa r i z ione  r a p i d s  en t ro  
60 min  de l l ' ipe rsens ib i l i tk  a i s t a m i n a  6 i n d o t t a  nei  top i  
con dosi  min ime ,  come n a n o g r a m m i  pe r  topo,  di  t u t t e  le 
sor t i  di  endo toss ine  e samina te .  La  r i spos t a  d ipende  
dall'etS~ del topo.  L a  re laz ione  I ra  il l oga r i tmo  del la  dose di 
endo to s s ina  e la morta l i tY,  la  dose d ' i s t a m i n e  essendo 
cos tan te ,  n o n  ~ l ineare ;  m a  r i su l t a  u n a  c n r v a  con  u n  
mass imo,  <~unimodal dose-response  curvets. 
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2-Allyl-2-Isopropylacetylurea and its Influence on the Haematopoetic  System 

After  t he  i n t r o d u c t i o n  of d rugs  c o n t a i n i n g  a11yl groups,  
t h e  occurence  of p o r p h y r i a  a n d  t h r o m b o c y t o p e n i a  was 
observed  in p a t i e n t s  rece iv ing  t h i s  t y p e  of d r u g s  E x a m -  
ples of such  cases h a v e  been  descr ibed  (DUESB~RO~; 
I)ENNIG2). A n i m a l  e x p e r i m e n t s  led to  the  discovery,  b y  
SCHMID and  SCHWARTZ 3, of a n  acu te  e x p e r i m e n t a l  
p o r p h y r i a  in  r a b b i t s  a f te r  oral  a d m i n i s t r a t i o n  of 2-allyl-2- 
i sop ropy lace ty lu rea  (AIAU) i n d i c a t i n g  t h a t  th i s  d rug  
m u s t  have ,  a t  leas t  for po rphyr i a ,  a d i s t u r b i n g  effect  on 
h a e m - m e t a b o t i s m .  S tudies  w i t h  a s imi la r  compound ,  2- 
a l ly l -2 - i sopropy lace tamide  (AIA), d e m o n s t r a t e d  a b reak-  
down of the  h a e m  c o n t a i n i n g  c y t o c h r o m e  P-450 in r a t  
l iver  (Dz  MATTEIS4). S u b s e q u e n t l y  m u c h  work  has  been  
car r ied  ou t  on  t h a t  t i s sue  (LEvlN et  al.5). I n v e s t i g a t i o n s  
a t t e m p t i n g  to  e luc ida te  t he  m e c h a n i s m  of the  t h r o m -  
b o c y t o p e n i a  h a v e  dea l t  w i t h  changes  of t he  t h r o m b o c y t e s  
s t e m  cell in  the  bone  mar row.  The  resu l t s  h a v e  t e n d e d  to  
be  c o n t r a d i c t o r y  (ACKROYn"). E x p e r i m e n t s  dea l ing  w i t h  
whole  b lood  h a v e  been  v e r y  l imi ted  (J/3RGENS 7). Thus  in 

connec t ion  w i t h  our  l ong - t e rm  p i g m e n t a t i o n  e x p e r i m e n t s  
w i t h  AIAU,  t he  h a e m a t o p o e t i c  sys t em has  been  examined ,  
a n d  t he  resu l t s  are  r epo r t ed  here.  

Materials and methods. 42 male  Sandoz  O F A - S P F  ra ts ,  
120-140 g, were dosed twice  da i ly  w i t h  a s.c. i n j ec t ion  of 
A I A U  s in  p r o p a n d i o l  (50 mg/ml) .  The  overa l l  da i ly  dose 
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was 400 m g / k g ;  42 con t ro l  r a t s  were in jec ted  w i t h  s imi la r  
q u a n t i t i e s  of p r o p a n d i o l  M E R C K  only.  A t  days  1, 3, 7, 
10, 14, 17 a n d  21, a f t e r  the  f i r s t  dose 3 a n i m a l s  of each  
group  were r e m o v e d  a n d  a s ample  of b lood  t a k e n  f rom 
the  r e t r o o r b i t a l  plexus.  Bes ides  h a e m a t o c r i t  e ry th rocy te s ,  
r e t i cu locy tes  and  He inz -bod ies  were c o u n t e d  b y  m e a n s  
of Coul te r  counte r ,  m e t h y l e n e  blue  s t a in ing  and  nile b lue  
s t a in ing  respect ive ly .  H a e m o g l o b i n  was e s t i m a t e d  b y  t he  
h a e m o g l o b i n - c y a n i d e  me thod .  The  r e m a i n i n g  an ima l s  
were a l lowed to recover  for 21 days  d u r i n g  w h i c h  t i m e  
b lood was t a k e n  in a s imi la r  m a n n e r  as above ,  and  t he  
same p a r a m e t e r s  m e a s u r e d  a t  s imi la r  t i m e s  a f t e r  s t o p p i n g  
dosing.  A n o t h e r  g roup  of 5 a n i m a l s  were t r e a t e d  in t he  
same  way  w i t h  A I A U  in a da i ly  overa l l  dose of 500 m g / k g  
for 42 days,  a n d  on  t he  43rd d a y  t he  t h r o m b o c y t e s  were 
coun t ed  b y  t he  cocaine  m e t h o d  a n d  c o m p a r e d  to 5 con t ro l  
an ima l s .  

Results and discussion. If  r a t s  are t r e a t e d  for a r e l a t i v e l y  
long  per iod  w i t h  A I A U ,  t h e y  show m a r k e d  d i s t u r b a n c e s  
in l iver  h a e m  me tabo l i s m ,  wh ich  is pa ra l l e led  b y  a E M  
a n d  h is to logica l ly  v is ib le  p i g m e n t a t i o n  of th i s  t i ssue  9, 
and  increased  u r i n a r y  exc re t ion  of p o r p h y r i n s  and  t h e i r  
precursors .  V a r i a t i o n s  were also n o t e d  in s e rum e n z y m e s  
a n d  o t h e r  s e rum p a r a m e t e r s  (RENTSCH a n d  JOHNSTON 10). 

I n  our  e x p e r i m e n t s  we were u n a b l e  to  f ind  m a j o r  
changes  in t h e  h a e m a t o p o e t i c  sys tem.  E r y t h r o c y t e s ,  
h a e m a t o c r i t  a n d  h a e m o g l o b i n  v a r i a t i o n s  were w i t h i n  t he  
m a r g i n  of e r ror  of our  t echn iques .  D u r i n g  t he  e x p e r i m e n t  
t he  r e t i cu locy tes  were in t he  r ange  of 21-145 cells/1000, 
which  is w i t h i n  t he  phys io log ica l  n o r m  for t h e  r a t s  used. 
Heinz-bodies ,  m a r k e r s  of i n t r a - e r y t h r o c y t e  h a e m o g l o b i n  
d e s t r u c t i o n  (RENTSCH and  WITTEKIND 11), were  no t  found.  
H e n c e  i t  can  be  seen t h a t  A I A U  produces  no  s ign i f i can t  
a l t e r a t i ons  in  t h e  p a r a m e t e r s  measured ,  excep t  for a 
s l igh t  e l eva t i on  of t he  t h r o m b o c y t e s  in  t he  h igh-dose  

Thromboeytes of rats dosed with AIAU 500 mg/kg (T) compared 
with those of controls (K) 

Animal number Thrombocytes per ~1 

K1 836 • 10 a 
K2 772 • 10 a 
K3 974 • 10 a 
K4 782 • 103 
K5 1102 x 103 
K average 893 • 103 �9 
T1 1268 • 10 a 
T2 1366 • 10 a 
T3 1252 • 10 a 
T4 1068 • 10 a 
T5 1204 X 10 a 
3' average 1232 • 103b 

SD : 4- 142 • 10~; b SD: 4- 109 x 103; P(0,01 
See text for full experimental details. 

an imals ,  a resu l t  c o n t r a r y  to t h a t  found  in h u m a n s  
h y p e r s e n s i t i v e  to  A I A U  (see Table) .  

LEVlN et  al. 12 sugges t  t h a t  A I A U  exer t s  i ts  p a t h o -  
phys io log ica l  effects for 2 reasons :  1. t he re  is a n  al lyl  
g roup  in t he  molecule,  a n d  2. t he  c o m p o u n d  is c o n v e r t e d  
i n to  an  ac t ive  me tabo l i t e .  I t  is also sugges ted  t h a t  t he  
ac t ive  fo rm is a n  epoxide  on t he  al lyl  group.  This  epoxide  
is t h e n  t h o u g h t  to  r eac t  w i t h  h a e m  caus ing  i ts  d e s t r u c t i o n  
in l iver.  

W h y  t h e n  does A I A U  no t  cause  h a e m o g l o b i n  des t ruc-  
t i on  in b lood ? One answer  m a y  be  t h a t  red  cells are  u n a b l e  
to  me tabo l i ze  i t  a n d  t he  ac t ive  m e t a b o l i t e  fo rmed  in 
o the r  t i ssues  neve r  reaches  t h e  c i r cu la to ry  sys tem.  I n  th i s  
c o n t e x t  i t  shou ld  be m e n t i o n e d  t h a t  o t h e r  t i ssues  besides  
l iver  can  p roduce  t he  ac t ive  me tabo l i t e .  W e  h a v e  found  a 
green  p i g m e n t a t i o n  in i so la ted  m i c r o s o m a l  p r e p a r a t i o n s  
of lung  a n d  k i d n e y  f rom r a t s  t r e a t e d  w i t h  A I A U  10. Th i s  
ind ica tes  a s imi la r  p a t t e r n  to t h a t  in  t h e  l iver  where  A I A U  
causes  h a e m  b r e a k d o w n  p r o d u c t s  f rom c y t o c h r o m e  P-450, 
co lour ing  t he  microsomes.  

Tissues  capab le  of p r o d u c i n g  t h e  ac t ive  molecule  
p r o b a b l y  b i n d  i t  t i g h t l y  and  r ap id ly  to s t r u c t u r e s  nea r  t he  
si te  of i ts  fo rmat ion .  This  means  t h a t  t he  effect ive half-  
life of t he  new c o m p o u n d  fo rmed  m u s t  be  e x t r e m e l y  
short .  In  t h e  k idney ,  t h e r e  is the  poss ib i l i ty  of a n  al lyl  
g roup  epoxide  fo rming  a n d  be ing  r ap id ly  excre ted  due  to 
t he  special  n a t u r e  of the  t u b u l a r  sys tem.  Epox ides  found  
in r a t  u r ine  a f te r  a d m i n i s t r a t i o n  of A I A  s u p p o r t  th i s  la,1.. 

Zusammen/assung. W e n n  R a t t e n  lXngere Zei t  m i t  2- 
A l ly l -2 - i sop ropy lace ty lha rns to f f  b e h a n d e l t  werden,  fin- 
den  s ich in ve r sch i edenen  Organen  g r i i n -b raune  P igmen te .  
Diese vo rwiegend  in Mic rosomen  loka l i s ie r ten  P r o d u k t e  
s t a m m e n  v o m  H~tm des C y t o c h r o m s  P-450 sowie a n d e r e n  
H ~ m o p r o t e i n e n .  A m  hS~matopoet ischen Sys t em k o n n t e n  
demgegen t ibe r  ke ine  Ve r / i nde rungen  ge funden  werden.  
D a m i t  i s t  der  Schluss  ges t a t t e t ,  dass  de r  fiir die H/ imde-  
n a t u r i e r u n g  v e r a n t w o r t l i c h e  a k t i v e  M e t a b o l i t  eine sehr  
kurze  H a l b w e r t z e i t  h a b e n  muss.  
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I n h i b i t o r , '  P e p s t a t i n  

W h e n  bac,terial  e n d o t o x i n  is in j ec ted  in to  r a b b i t s  in t r a -  
cu taneous ly ,  fol lowed in 24 h b y  a n  i.v. i n j ec t ion  of a n o t h e r  
e n d o t o x i n  p r e p a r a t i o n ,  a n  i n f l a m m a t o r y  a n d  necro t ic  
r eac t ion  is m a n i f e s t e d  a t  t h e  s i te  of i n t r a c u t a n e o u s  
i m p l a n t a t i o n  of t h e  m a t e r i a l  1, 2. The  m e c h a n i s m  of th i s  

local h e m o r r h a g i c  SHWARTZMAN p h e n o m e n o n  is unclear .  
However ,  ev idence  ind ica tes  t h a t  a g r a n u l o c y t e  m e d i a t e d  
i n f l a m m a t o r y  process  a-5 is i nvo lved  a long  w i t h  t he  effect  
of e n d o t o x i n  upon  the  b lood vessels a n d  l y m p h o r e t i c u l a r  
cellsS, L C o m p l e m e n t  8 as well  as t he  b lood coagu la t ion  


