
15.4. 1974 Specialia 

The incidence of recessive lethals in male germ cells of Drosophila by oxydemetonmethyl 
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Experiment Strain Treatment Brood I II III I -III  

(cone./mM) Iethals/ehromos.(%) lethals/chromos.(%) Iethals/ehromos.(%) lethals/chromos.(%) 

1 Hikone-R 0.43mM 4/998 0.40 
fed for 2 days 
Control 0/595 -- 

3.0mM 3/819 0.37 1/609 0.16 1/616 0.16 5/2044 0.24 
fed for 26 h 
Control 2/611 0.33 0/614 -- 1/620 0.16 3/1845 0.16 

1.5mM 4/607 0.66 2/618 0.32 2/539 0.37 8/1764 0.45 
fed for3 days 
Control 1/617 0.16 1/616 0.16 1/612 0.16 3/1845 0.16 

0.043mM 1/826 0.12 1/813 0.12 2/820 0.24 4/2459 0.16 
fed for 3 days 

2 Hikone-R 

3 Hikone-R 

4 Berlin wild 

b rood  II ,  and  s p e r m a t o c y t e s  (and spermat ids )  in b rood  I I I  
were analyzed.  

I f  t he  tox ic  effects of o x y d e m e t o n m e t h y l  are ana lyzed  
first,  b o t h  s t r a ins  e x h i b i t  p r o n o u n c e d  differences  in  
response  to  t h e  chemica l  (Figure).  The  Ber l in  wi ld  s t r a in  
is c lear ly  m u c h  more  sens i t ive  to  t he  insect ic ide chemica l  
t h a n  t he  H i k o n e  R s t ra in .  

I n  t he  sex- l inked  l e tha l  expe r imen t s ,  a s l igh t ly  h ighe r  
inc idence  of recessive l e tha l  m u t a t i o n s  was d e t e r m i n e d  
a f te r  t r e a t m e n t  of H i k 0 n e  males  w i t h  c o n c e n t r a t i o n s  
r a n g i n g  f rom 0.043 m M  to 3.0 m M  (Table).  The  exposure  
t i m e  h a d  to  be s h o r t e n e d  a t  h ighe r  doses due  to  t he  tox ic  
p r o p e r t y  of t he  compound .  Most  of t he  l e tha l s  i nduced  b y  
o x y d e m e t o n m e t h y l  were found  in b rood  I, i n d i c a t i n g  
s ens i t i v i t y  of m a t u r e  spe rm to t he  chemical .  

W h e n  t h e  d a t a  f rom all  o x y d e m e t o n m e t h y l  exper i -  
m e n t s  w i t h  H R  males  are pooled and  c o m p a r e d  w i t h  t he  
pooled d a t a  f rom t he  con t ro l  sample ,  t he  X 2 t e s t  shows 
t h a t  the  di f ference be t w een  these  2 samples  is j u s t  signi- 
f i can t  (0.05 > p > 0.01). However ,  s ince a weak  r ise 
resu l ted  in all  e x p e r i m e n t s  w i t h  t he  insect icide,  t h e  t e s t  
s u b s t a n c e  m a y  be  cons idered  a weak  m u t a g e n  in H i k o n e  
R males.  I n  con t ras t ,  no m u t a g e n i c  effect  could be found  
w i t h  Ber l in  wi ld  males  (expt.  4). Fa i lu re  to  recover  m u t a -  
t ions  in  Ber l in  wild  males  is obv ious ly  due to k i l l ing  
effect  of t he  c o m p o u n d  in t h i s  s t ra in .  Only  1/40 of t h e  
dose t h a t  can  be  g iven  to H i k o n e  R males  for 3 days  can  

be fed to  Ber l in  wild  males.  Thus,  t h i s  c o m p o u n d  m a y  be 
classif ied as n o n - m u t a g e n i c  or a weak  m u t a g e n  in 
Drosophila, d e p e n d i n g  on  t i le  genet ic  c o n s t i t u t i o n  of t he  
t e s t  s t ra in .  

W e  p l an  to  con t inue  a n a l y z i n g  v a r i a t i o n s  in response  to  
t r e a t m e n t  w i t h  chemica l  mu tagens .  Such  differences  
p romise  to  p rov ide  clues to  t he  m e c h a n i s m  of ac t ion  a n d  
of res i s t ance  to mu tagens .  

Zusammen/assung. O x y d e m e t o n m e t h y l  i nduz i e r t  re- 
zessive L e t a l m u t a t i o n  im In sek t i z id - r e s i s t en t en  S t a m m  
H i k o n e  R yon  Drosophila melanogaster. A m  W i l d s t a m m  
Ber l in  ist, b e d i n g t  d u r c h  die hohe  Toxizit~tt  des Insek t i -  
zids, eine T e s t u n g  m i t  h 6 h e r e n  Dosen  als 0.04 m M  n i c h t  
m6gl ich.  
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P r o t e i n  H a l f - L i v e s  in  N e o n a t a l  M i c e  A f t e r  a T o x i c  

D e v e l o p m e n t  r ep resen t s  a pe r iod  of t i m e  d u r i n g  w h i c h  
i m m a t u r e  cells and  t i ssues  of an  o rgan i sm acqui re  a d u l t  
s t r u c t u r e  a n d  func t ion .  Th i s  o rder ly  t r a n s i t i o n  of fo rm 
and  func t i on  u l t i m a t e l y  depends  on  d e v e l o p m e n t a l l y  
d i rec ted  changes  in t i ssue  pro te ins .  The  p r o t e i n  compos i -  
t i on  of a t i ssue  differs  b o t h  q u a n t i t a t i v e l y  a n d  qua l i t a t i ve -  
ly  d u r i n g  d e v e l o p m e n t  a n d  be t w een  va r ious  t i ssue  t ypes  
in  t he  adul t .  Agen t s  w h i c h  a l te r  e i t he r  p r o t e i n  acqu i s i t ion  
or compos i t i on  of a t i s sue  m a y  p roduce  a b n o r m a l  devel-  
opmen t .  

Cyc lophosphamide ,  a c l inical ly  useful  a l k y l a t i n g  agent ,  
ha s  tox ic  p rope r t i e s  d u r i n g  b o t h  embryon ic1 ,  2 and  
p o s t n a t a l  d e v e l o p m e n t  ~,*. One day-o ld  n e o n a t a l  mice  
t r e a t e d  w i t h  80 m g / k g  c y c l o p h o s p h a m i d e  grew a t  r educed  
r a t e  w i t h  increased  m o r t a l i t y  a n d  were morpho log ica l l y  
a b n o r m a l  a t  m a t u r i t y  4. Toxic i ty ,  d u r i n g  p o s t n a t a l  

D o s e  of  C y c l o p h o s p h a m i d e  

deve lopmen t ,  was  cor re la ted  w i t h  the  presence  of a lky la t -  
ing c y c l o p h o s p h a m i d e  m e t a b o l i t e s  5. P o s t n a t a l  t ox i c i t y  
was assoc ia ted  w i t h  a n  i n h i b i t i o n  of D N A  syn thes i s  in 
the  l iver,  b ra in ,  and  carcass  a n d  IRNA syn thes i s  in  t he  
l iver  and  b r a i n  d u r i n g  a 5 day  o b s e r v a t i o n  per iod  a f t e r  
c y c l o p h o s p h a m i d e  6 P ro t e in  synthes is ,  however ,  was  no t  
af fected in a m a n n e r  w h i c h  i n d i c a t e d  t h a t  d rug  t r e a t m e n t  
a l t e red  th i s  process  of d i f fe ren t ia t ion .  Since t he  p ro t e in  

i j .  WILSON, J. Pharmac. exp. Ther. ld4, 429 (1964). 
J. GIBSON and B. BECKER, Cancer Res. 28, 475 (1968). 

8 I:t. NORDLINDER, Experientia 25, 1296 (1969). 
4 R. S~ORT and J. GIBSOn, Experientia 27, 805 (1971). 
5 j .  Bus, R. SHORT and J. GIBSON, J. Pharmac. exp. Ther. 184, 749 

(1973). 
6 R. SHORT and J. GIBSON, Bioehem. Pharmac., 22, 3181 (1973). 
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Table I. Half-life (days) of proteins from neonatal mice after cyclophosphamide 

EXPERIENTIA 30/4 

Tissue fraction Protein specific activity Organ specific activity b 

Control Treated Control Treated 

Liver 

Brain 

Carcass 

Soluble 2.4 1.5 o 6.0 1.8 c 
Particulate 2.6 1.6" 6.4 2.00 

Soluble 3.7 2.3, 4.0 4.0 
Particulate 4.1 2.5 ~ 2.2 2.2 

Soluble 2.4 1.7 o 
Particulate 2.2 1.9 

Half-life values were determined from the least squares regression line of log dpm/mg protein vs. days after treatment for 3 observations 
made at 1, 3, 5 and 10 days for control liver and brain or 1, 3, and 5 days for carcasses and treated liver and brain. ~ Half-life values were 
determined from the least squares regression line of log dpm/organ vs. days after treatment for 3 observations made at 1, 3 and 5 days after 
treatment, o 95% confidence limits for the slope of the least squares regression line for control and treated observations do not overlap. 

c o n t e n t  of a t i ssue  is d e p e n d e n t  b o t h  on  t h e  syn thes i s  a n d  
d e g r a d a t i o n  of p ro t e in s  c y c l o p h o s p h a m i d e  m a y  d i s r u p t  
n o r m a l  g r o w t h  and  d e v e l o p m e n t  b y  a f fec t ing  p ro t e in  
degrada t ion .  A lky la t i on  of n e o n a t a l  pro te ins ,  for example ,  
m a y  a l te r  t h e  c o n f o r m a t i o n  of p ro t e in s  t h u s  r ende r ing  
these  molecules  more  suscep tab le  to  d e g r a d a t i o n L  
These  s tud ies  were u n d e r t a k e n  to  d e t e r m i n e  if t h e  cyclo- 
p h o s p h a m i d e  induced  d i s r u p t i o n  of p o s t n a t a l  d e v e l o p m e n t  
in  mice  was assoc ia ted  w i t h  a change  in  t h e  p ro t e in  
c o n t e n t  of t issues.  

P r e g n a n t  Swiss -Webs te r  mice  were t r e a t e d  i.p. w i t h  
100 [zCi/kg of L-arginine (guanido-taC) (59 mCi /mmole ,  
ICN Trace r  Lab ,  I rv ine ,  Calif.) a t  22.00 h on  d a y  18 a n d  a t  
10.00 h and  22.00 h on  d a y  19 of ge s t a t i on  to  labe l  fe ta l  
p ro t e in s  before  b i r th .  L i t t e r s  were  de l ivered  n a t u r a l l y  and  
80 m g / k g  c y c l o p h o s p h a m i d e  o r  n o r m a l  sal ine was 
a d m i n i s t e r e d  s.c. to  neona t e s  24 to  48 h a f t e r  b i r t h t ,  6. 
N e o n a t a l  mice  were sacr i f iced a t  1, 3, 5 and  10 days  a f t e r  
c y c l o p h o s p h a m i d e  a n d  t h e  l iver,  b ra in ,  a n d  carcass  f rom 
1 or  2 mice  were  homogen ized  in 4 vo lumes  of KCl-tris  
(154 m M  KC1, 10 m M  ll, is, p H  7.3). T he  h o m o g e n a t e  was 
s epa ra t ed  in to  a soluble  a n d  p a r t i c u l a t e  f r ac t ion  b y  
cen t r i f uga t i on  a t  105,000 g for 1 h. T he  s u p e r n a t a n t  was  
saved  a n d  t h e  p rec ip i t a t e  was  r e suspended  in 5ml KCl-tris  
and  cen t r i fuged  a t  105, 000 g for 1 h. The  s u p e r n a t a n t s  
were c o m b i n e d  a n d  acidif ied w i t h  c o n c e n t r a t e d  perchlor ic  
acid (PCA) to  a f ina l  c o n c e n t r a t i o n  of 0.3 N PCA. The  

Table II. Soluble and particulate protein in the liver of neonatal mice 
after cyelophospbamide 

Tissue fraction Days after mg Protein/g tissue 
treatment 

Control Treated 

Soluble 1 4.7 =L 0.6 ~ 4.7 :k 0.4 
3 7.6 ~ 0.4 6.0 4- 0.4 
5 12.2:1= 1.3 6.4 4- 0.5 b 

Particulate 1 8.0 ~ 0.8 7.0 -t= 0.3 
3 12.6 :~ 9.5 10.5 ~ 1.0 
5 19.7 =L 1.4 10.2 4- 0.5 b 

Mean -4- SE for 3 observations, b Significantly different from control 
by Student's t-test (P < 0.05). 

acid p rec ip i t a t e  was w a s h e d  w i t h  successive 5 ml  p o r t i o n s  
of 0.2 N PCA, 0.2 N PCA, 95% e t h a n o l  s a t u r a t e d  w i t h  
sod ium ace ta te ,  e t h a n o l : e t h e r  (3:1), e t h e r  a n d  dissolved 
in 5 ml  of 0.3 N sod ium hydrox ide .  The  pe l le t  a n d  walls  
of t he  cen t r i fuge  t u b e  were careful ly  w a s h e d  w i t h  dis t i l led  
w a t e r  a f te r  t h e  second cen t r i f uga t i on  and  t h e  pe l le t  was  
d issolved in 5 ml  of 0.3 N sod ium hydrox ide .  R a d i o a c t i v i t y  
was m e a s u r e d  b y  l iquid  sc in t i l l a t ion  c o u n t i n g  a f t e r  t he  
add i t i on  of PCS-Solub i l i ze r  (Amersham/Sea r l e ,  Ar l i ng ton  
Heights ,  Ill.). P r o t e i n  was m e a s u r e d  b y  t h e  LOWRY 
m e t h o d  8 us ing  b o v i n e  s e rum a l b u m i n  as t h e  s t a n d a r d .  
Specific a c t i v i t y  was expressed  as d p m / m g  p ro t e in  or 
d p m / o r g a n .  The  leas t  squares  regress ion l ine of log specific 
a c t i v i t y  vs. t i m e  was used to ca lcu la te  p ro t e in  half- l i fe  
wh ich  was def ined as t he  t i m e  requ i red  for  t h e  specific 
a c t i v i t y  m e a s u r e d  I d a y  a f te r  t r e a t m e n t  to  decl ine b y  50%.  

P r o t e i n  half- l i fe  as ca lcu la ted  b y  t he  decl ine  in p ro t e in  
specific a c t i v i t y  ( d p m / m g  pro te in )  was  s ign i f i can t ly  
r educed  in soluble  p ro t e in  of t h e  l iver,  b r a i n  a n d  carcass  
a n d  p a r t i c u l a t e  p r o t e i n  f rom l iver  a n d  b r M n  of n e o n a t a l  
mice  b y  c y c l o p h o s p h a m i d e  t r e a t m e n t  (Table  I). The  
decl ine in o rgan  specific a c t i v i t y  (dpm/organ)  i nd i ca t ed  
t h a t  d rug  t r e a t m e n t  s ign i f i can t ly  r educed  p r o t e i n  half -  
life of t he  soluble  a n d  p a r t i c u l a t e  f r ac t ion  of t h e  l iver.  
There  was  a s ign i f ican t  r e d u c t i o n  in b o t h  soluble  and  
p a r t i c u l a t e  t o t a l  o rgan  p r o t e i n  in  t h e  l iver  5 days  a f t e r  
c y c l o p h o s p h a m i d e  (Table  II) .  The re  was  no  s ign i f ican t  
effect  on  b r a i n  t o t a l  o rgan  p r o t e i n  or p ro t e in / r ag  t i ssue  
in t he  l iver  or b r a i n  a t  1, 3, or 5 days  a f t e r  cyc lophosph-  
amide .  

P r o t e i n  half- l i fe  values,  as m e a s u r e d  b y  t h e  decl ine in 
specific ac t iv i ty ,  were  d e p e n d e n t  b o t h  on  t h e  syn thes i s  of 
new pro te ins  a n d  t he  d e g r a d a t i o n  of r ad ioac t i ve  pro te ins .  
The  decl ine in p ro t e in  specific a c t i v i t y  was  a t t r i b u t e d  to  
t h e  c o m b i n e d  effect  of syn thes i s  a n d  d e g r a d a t i o n  whi le  
t h e  decl ine in o rgan  specific a c t i v i t y  was due  p r i m a r i l y  to  
deg rada t ion .  The  v a l i d i t y  of t h e  i n t e r p r e t a t i o n  t h a t  t he  
decl ine  in  o rgan  specific a c t i v i t y  was due  to p ro t e in  
d e g r a d a t i o n  depends  on t h e  degree to  wh ich  l~C-guanido- 
a rg in ine  was re-u t i l ized  for  p r o t e i n  synthes is .  E v i d e n c e  
ind ica tes  t h a t  a rg in ine  label led  in  t he  gnan ido  pos i t ion  is 

r R. SC~IaKE, IV[ammal. Protein Metab. 3, 177 (1969). 
8 O. LowRY, N. ROSEBROUGH, A. FARR and R. RANDALL, J. biol. 

Chem. 193, 265 (1951). 
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no t  s ign i f i can t ly  re-u t i l ized  for p r o t e i n  syn thes i s  in  t h e  
l ivers  of a d u l t  r a t s  9. 

The  d rug - induced  r e d u c t i o n  in half- l i fe  of l ive r  p ro t e in s  
was no t  reso lved  i n to  s epa ra t e  c o m p o n e n t s  of syn thes i s  
a n d  d e g r a d a t i o n  since b o t h  half- l i fe  va lues  were reduced.  
The  larger  r educ t i on  ill o rgan  specific a c t i v i t y  half- l i fe  
values,  however ,  sugges ted  t h a t  d rug  t r e a t m e n t  p roduced  
a g rea te r  effect  on  p r o t e i n  deg rada t ion .  As a r e su l t  of an  
increased  r a t e  of p r o t e i n  d e g r a d a t i o n  r e l a t i ve  to p r o t e i n  
syn thes i s  t he  toa l  a m o u n t  of b o t h  soluble  a n d  p a r t i c u l a t e  
p r o t e i n  was r educed  in t he  l iver.  

B r a i n  p ro t e in  half- l i fe  va lues  a f t e r  c y c l o p h o s p h a m i d e  
were  r educed  as ca l cu la t ed  b y  t h e  decl ine in p r o t e i n  
specific a c t i v i t y  a n d  u n c h a n g e d  w h e n  m e a s u r e d  b y  t he  
decl ine ill o rgan  specific ac t iv i ty .  These  o b s e r v a t i o n s  
i n d i c a t e d  t h a t  c y c l o p h o s p h a m i d e  increased  p r o t e i n  
syn thes i s  b u t  d id  n o t  affect  deg rada t ion .  A n  increased  
level  of s y n t h e s i s  m a y  be  i n d i c a t i v e  of a r epa i r  process  to  
d rug  induced  damage .  A l k y l a t i o n  of D N A  a n d  d i s r u p t i o n  
of t h e  cell cycle ~~ a l t e rna t i ve ly ,  m a y  h a v e  p e r m i t t e d  
p ro t e in  syn thes i s  to  con t inue  in a n  uncon t ro l l ed  fashion .  
The  fa i lure  of a 30 ra in  pulse  of ~4C-leucine to d e t e c t  a 
c y c l o p h o s p h a m i d e  effect  on  b r a i n  p r o t e i n  syn thes i s  s m a y  
be  a t t r i b u t e d  to  a d rug  i nduced  r e d u c t i o n  in t he  specific 
a c t i v i t y  of t he  p recurso r  pool. 

A dose of c y c l o p h o s p h a m i d e  wh ich  d i s r u p t e d  n o r m a l  
p o s t n a t a l  d e v e l o p m e n t  r educed  t h e  half- l i fe  of p r o t e i n s  
f rom n e o n a t a l  mice. A r egu la t ed  b a l a n c e  b e t w e e n  p r o t e i n  
syn thes i s  a n d  d e g r a d a t i o n  a p p e a r s  to  be  a n  i m p o r t a n t  
c o m p o n e n t  of n o r m a l  g r o w t h  a n d  agen t s  w h i c h  af fec t  
th i s  ba l ance  m a y  d i s r u p t  s u b s e q u e n t  g r o w t h  a n d  develop-  

merit .  The  o b s e r v a t i o n s  w i t h  cyc lophosphamide ,  in  
add i t ion ,  sugges t  t h a t  a l k y l a t i n g  agen t s  m a y  r ende r  
p ro t e in  molecules  more  suscep tab le  to  deg rada t ion .  Since 
specific p ro t e in s  were no t  s tud ied  i t  was  n o t  poss ib le  to  
d i s t i ngu i sh  b e t w e e n  select ive  d e g r a d a t i o n  of a l k y l a t e d  
p ro t e ins  a n d  genera l  p ro t e in  d e g r a d a t i o n  w h i c h  resu l ted  
f rom cell deathlY. 

Zusammen/assung.  U n t e r s u c h u n g  der  Cyc lophosphamid -  
W i r k u n g  bei  1 Tag  a l t en  MSmsen. Die H a l b w e r t s z e i t  v o n  
P ro te inen ,  die m a n  w ~ h r e n d  de r  i n t r a u t e r i n e n  E n t w i c k -  
l ung  mark ie r t e ,  wurde  in v e r s c h i e d e n e n  Geweben be- 
s t i m m t .  E r m i t t l u n g  des  Gle ichgewichts  zwischen P ro t e in -  
syn these  in der  Diskuss ion  der  D a t e n  fiber W a c h s t u m s -  
u n d  E n t w i c k l u n g s b e z i e h u n g e n .  
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T r i b e n o s i d e  a s  a n  I n h i b i t o r  o f  C h e m i c a l l y  I n d u c e d  

Tr ibenos ide  ~, a d rug  used ill t h e  t r e a t m e n t  of venous  
insuf f ic iency  of t h e  lower  leg, d i sp lays  a wide  s p e c t r u m  of 
pha rmaco log ica l  ac t iv i t ies ,  i nc lud ing  a n t i - i n f l a m m a t o r y  
a n d  ant i -a l le rg ic  effects  in  va r i ous  t e s t  mode ls  2-6. 

I n  a d d i t i o n  to  suppress ing  n o n - i m m u n o l o g i c a l  a n d  
immuno log i ca l  i n f l a m m a t o r y  reac t ions ,  t h e  c o m p o u n d  has  
been  shown  to exe r t  an t i noc i cep t i ve  a c t i v i t y  in  t he  mouse  7. 
F u r t h e r m o r e ,  i t  af fords  p r o t e c t i o n  aga i n s t  l e tha l  wasp-  
v e n o m  shock  in  t h e  gu inea-p ig  s a n d  a g a i n s t  ea r ly  shock  
reac t ions  to  l e tha l  doses of colchicine and  n i t r ogen  
m u s t a r d  in t h e  r a t  9, i.e. i t  possesses ' a n t i t o x i c '  p roper t ies .  
Of p a r t i c u l a r  i n t e r e s t  w i t h  r ega rd  to i ts  m a i n  cl inical  use 
is t h e  p r o n o u n c e d  veno t rop i c  ac t ion  of t r ibenos ide ,  
w h i c h  can  b e  d e m o n s t r a t e d  in  va r i ous  species ~~ as 
well  as i ts  m e m b r a n e - s t a b i l i z i n g  effect, e.g. p r o t e c t i o n  
aga ins t  s i l ica- induced l ab i l i za t ion  of l ip id  b i l aye r  m e m -  
b r a n e s  ta or s i l i ca- induced  red  cell lysis  ~4. I n  order  to  ga in  
some i n s igh t  in to  t h e  celIular  or subce l lu la r  m e c h a n i s m  
of ac t ion  of t r ibenos ide ,  we t lave e x a m i n e d  i ts  effect  on 
t he  h i s t a m i n e  release r eac t i on  fo l lowing exposure  of r a t  
m a s t  cells to  c o m p o u n d  48/80 or C44 680-Ba. Tile resu l t s  
of t h i s  s tudy ,  in  wh ich  va r ious  k n o w n  inh ib i to r s  of 
i m m u n o l o g i c a l  or n o n - i m m u n o l o g i c a l  m a s t  cell deg ranu la -  
t ion  were e x a m i n e d  com par a t i ve l y ,  c lear ly  d e m o n s t r a t e  
t h a t  t r i benos ide  is one of t h e  m o s t  p o t e n t  i n h i b i t o r s  of 
chemica l ly  i nduced  h i s t a m i n e  release.  

H i s t a m i n e  l ibe ra to r s  used:  C44680-Ba ,  a p ro ly l  a lkyl  
d e r i v a t i v e  of D-Ser a, Lys  TM 17, is jS-cort icotrophin,  w h i c h  
has  p rev ious ly  been  shown  to be a h igh ly  p o t e n t  h i s t a m i n e  
l i be ra to r  16. C o m p o u n d  48/80 (Lot. K4023)  was  pur-  
chased  f rom Wel l come  Res. Lab .  B e c k e n h a m ,  E n g l a n d .  

Methods and materials. Suspens ions  of u n f r a c t i o n a t e d  
pe r i tonea l  cells were o b t a i n e d  as follows: 10 ml  of a 

H i s t a m i n e  R e l e a s e  

modi f ied  Tyrode  so lu t ion  (NaCt 110 m M ;  KC1 2.2 m M ;  
CaC12 1.4 m M ;  N a z H P O  4 9.4 r a M ;  N a H 2 P O  4 0.3 r a M ;  
KH~PO4 0.3 m M ;  N a H C O  3 4.8 r a M ;  MgC12 0.08 r a M ;  
glucose 4.4 r a M ;  p H  7.2), a t  b o d y  t e m p e r a t u r e  was  ad-  
m i n i s t e r e d  i.p. to  ma le  r a t s  ( Ivanovas ,  Ra-25) weigh ing  
180 to 200 g. Af te r  10 ra in  t he  an ima l s  were sacrificed, 
t h e  pe r i t onea l  c a v i t y  was opened  a n d  t he  f luid c o n t a i n i n g  
t h e  cells was  t r a n s f e r r e d  in to  chi l led PVC tubes .  Cell 
suspens ions  f rom 4 r a t s  were  pooled  a n d  k e p t  in  ice- 
w a t e r  un t i l  use. A l iquo t s  of 1 ml  were mixed  w i t h  0.5 ml  
so lu t ion  c o n t a i n i n g  t h e  p o t e n t i a l  i n h i b i t o r  and  pre-  
i n c u b a t e d  in a m e t a b o l i c  s h a k e r  a t  37~ 15 m i n  later ,  
0.5 m l  of a so lu t ion  w i t h  t he  h i s t amine - r e l ea s ing  agen t  
was  a d d e d  to  t h e  mix tu re ,  w h i c h  was  f u r t h e r  i n c u b a t e d  
for  15 min.  I n c u b a t i o n  was s topped  b y  t r an s f e r r i ng  t h e  
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