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Discussion. T h e  pha rmaco l og i ca l  s ignif icance of d rug-  
p ro t e in  i n t e r a c t i o n s  ha s  been  rev iewed  ~,L D i m i n u t i o n  of 
d r u g  a c t i v i t y  f rom i n t e r a c t i o n  of d rug  w i t h  p ro t e in  has  
been  r epor t ed .  The  d a t a  of LASSER et  al.8 sugges t  t h a t  
p o t e n t i a t i o n  of p e n t o b a r b i t a l  a c t i v i t y  b y  U r o k o n  is 
caused  b y  b i n d i n g  of a l b u m i n  a l lowing a h igh  level  of free 
or  u n b o u n d  p e n t o b a r b i t a l  ava i l ab le  for c e n t r a l  ne r vous  
ac t iv i ty .  I t  h a s  b e e n  r e p o r t e d  t h a t  increas ing  t h e  a l b u m i n  
c o n c e n t r a t i o n  f rom 0 .5% to  5% increased t he  a m o u n t  of 
b o u n d  t h i o p e n t a l  f rom 30% to 85% 2. BROmE et  al. 3 

d e m o n s t r a t e d  t h a t  a t  p l a s m a  levels of I 0 - 5 0  /~g, 75% 
of t h i o p e n t a l  was b o u n d  to  t h e  non-d i f fus ib le  c o m p o n e n t  
of p la sma .  The  effect  of E D T A  on  t he  b i n d i n g  c a p a c i t y  of 
t h i o p e n t a l  w i t h  a l b u m i n  was d e t e r m i n e d .  The  n u m b e r  of 
b ind ing  si tes decreased  to 4 a n d  t he  a s soc ia t ion  c o n s t a n t  
of b o v i n e  s e rum a l b u m i n  for  t h i o p e n t a l  in  t he  p resence  of 
E D T A  decreased  to  10,000. T h i o p e n t a I  in  t h e  p resence  
of E D T A  is less f i rmly  b o u n d  w i t h  a l b u m i n .  ONKST e t  al. ~ 
d e m o n s t r a t e d  t h a t  in t h e  p resence  of ca l c ium b i n d i n g  sub-  
s tances  such  as E D T A  a n d  c i t r a t e  t h e  i n d u c t i o n  t i m e  for 
p e n t o b a r b i t a l  narcosis  was  s h o r t e n e d  ~0 
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Binding of thiopental by bovine serum albumin at 8°C in tris buffer, 
pH 7.42. (Open circles indicate the presence of EDTA in the media.) 

Zusammen/assung. Die B i n d u n g s k a p a z i t ~ t  u n d  die An-  
l a g e r u n g s k o n s t a n t e  y o n  T h i o p e n t a l  a n  R i n d e r a l b u m i n  
wurde  bei p H  7,42 in Tr i spuf fe r  bei  e ine r  T e m p e r a t u r  yon  
7°C n a c h  de r  M e t h o d e  d e r  G le i chgewich t sd ia lyse  gemes-  
sen. Die B i n d u n g s k a p a z i t / t t  b e t r u g  5 u n d  die Vergle ichs-  
k o n s t a n t e  war  12000, D u r c h  Z u g a b e  y o n  E D T A  wurde  
die B i n d u n g s k a p a z i t ~ t  au f  4 r eduz i e r t ;  g le ichzei t ig  ve r -  
r inger te  sich die A n l a g e r u n g s k o n s t a n t e  au f  10000. 
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Effec t s  of  S e r o t o n i n ,  A n t i - S e r o t o n i n  a n d  A n t i -  
H i s t a m i n e  D r u g s  o n  U r a c i l - M u s t a r d  

I n t o x i c a t i o n  

The  e x p e r i m e n t a l  s y n d r o m e  p roduced  b y  acu t e  whole 
body  r ad i a t i on ,  as well  as t h e  acu t e  in tox ica t io f f  p a t t e r n  
induced  b y  a l k y l a t i n g  agents ,  c an  be  modi f i ed  b y  the  ad-  
m i n i s t r a t i o n  of b iogene  a m i n e s  or  t h e i r  an t agon i s t s .  
Studies  w i t h  se ro ton in ,  a n t i s e r o t o n i n s  a n d  a n t i h i s t a m i n i c s  
h a v e  y ie lded  conf l ic t ing  re su l t s  ~-3. 

Recen t ly ,  a n e w  a l k y l a t i n g  agen t ,  de r ived  f rom t he  
n i t rogen  m u s t a r d ,  urac i l  m u s t a r d  (UM), h a s  been  in t ro -  
duced in  t h e  t h e r a p y  of l eukemias  a n d  l y m p h o m a s  4,~, 
E x p e r i m e n t a l  a cu t e  UM i n t o x i c a t i o n  p roduces  a p a t h o -  
logic p a t t e r n  e n t i r e l y  c o m p a r a b l e  to  acu t e  i n t o x i c a t i o n  b y  
r ad i a t i on  or  r a d i o m i m e t i c  a g e n t s  ~. 

W e  h a v e  s t ud i ed  t h e  ef fec ts  of t h e  a d m i n i s t r a t i o n  of 
sero tonin ,  a n t i - s e r o t o n i n  a n d  a n t i - h i s t a m i n i c  d rugs  on  t h e  
su rv iva l  t i m e  of r a t s  t r e a t e d  w i t h  s u b l e t h a l  doses of UM. 

Methods. F i v e  g roups  of a d u l t  ma le  a lb ino  r a t s  (Wis ta r  
s t rain) ,  h a v i n g  a n  ave rage  w e i g h t  of 225 g, were g iven  
i n t r a p e r i t o n e a l l y  1.5 m g / k g  5-b is - (2-ch loroe thy l ) -amino-  
uraci l  (UM) 7 d i lu t ed  in  phys io log ica l  sal ine + 5 %  di- 
m e t h y l a c e t a m i d e  (as sugges ted  b y  PETERING et  al. s) to  a 
c o n c e n t r a t i o n  of 0.3 mg /ml .  

The  f i r s t  g roup  s e r v e d  as  a cont ro l .  T h e  second  g roup  
was i.p. in jec ted ,  30 miD before  t h e  a d m i n i s t r a t i o n  of UM, 

w i t h  2.5 mg/kg  1-methyl - lyserg ic  acid b u t a n o l a m i d e  
(methysergide ,  U M L  491) a a t  a c o n c e n t r a t i o n  of 0.5 
mg/ml .  The  t h i rd  g roup  was i.p. in jec ted ,  24 h a f t e r  t h e  
a d m i n i s t r a t i o n  of UM, w i th  t h e  s ame  dose  of m e t h y s e r g i d e  
as the  p rev ious  group.  The  f o u r t h  g r o u p  was i.p. in-  
jected,  30 miD before UM, w i t h  12.5 m g / k g  5 - h y d r o x y -  
t r y p t a m i n e  c rea t in ine  su lpha t e  (5-OHT)~0 a t  a concen-  
t r a t i o n  of 2.5 mg/ml .  The  f i f th  g roup  was i.p. in jec ted ,  
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30 min  before  UM, wi th  5 mg/kg  1-p-ch lorophenyl - l - (2 -  
py r id i l ) -3 -d ime thy laminopropane  malea te  (chlorophen-  
py r idamine )  n a t  a concen t ra t ion  of 2 mg/ml .  The  ad-  
min i s t r a t i on  of the  same dosages  of sero tonin ,  ant i -  
se ro ton in  and  an t i -h i s t amin ic  drugs  to  con t ro l  an imals  
gave a survival  of 100%. 

Dai ly  obse rva t ion  of all an imals  y ie lded the  surv iva l  
ra te  for each group. Leucocy te  coun t s  were p e r f o r m e d  on  
ta i l  blood spec imens  one day  before and  3 and  10 days  
af ter  UM t r ea tmen t .  

Table I 

Group Treatment Survived/ % Probability 
treated survival factor (P) 
rats 

1 UM alone 23/24 67.6 - 

2 1JM + antl-serotonin 34/35 97.1 <i 0.01 
30 min before 

3 UM -t anti-serotonin 27/34 79,4 2> 0.05 
24 h after 

4 UM + serotoniu 10135 28,5 < 0.01 
30 min before 

5 UM + anti-histaminic 23]30 76.6 2> 0.05 
30 min before 

Table II 

Group Treatment Average leucocyte eount/mm 8 

Before 3 days 10 days 
UM after UM after UM 

1 UM alone 5.533 3.030 9.322 

2 UM + anti-serotonin 5.400 2.710 7.820 
30 min before 

3 UM + anti-serotonin 6.366 3,821 14.175 
24 h after 

4 UM + serotonin 5.766 2.433 10.657 
30 min before 

5 UM anti-histaminie 6.200 2.364 9.677 
30 rain before 
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Survival rates of the five rat groups treated as follows: UM 
alone ~ ,  UM + anti-serotonin 30 rain before . . . . .  , UM + anti- 
serotonin 24 h after . . . . . . .  , UM + serotonin 30 rain before . . . . .  , 

UM + anti-histaminie 30 rain before . . . . . . . .  . 

Results. The surviva l  d a t a  for the  five groups  of ra t s  
are given in Table  I and  in tile Figure.  Group  1 : UM a t  
the  dosage admin i s t e r ed  pe rmi t s  a 67.60/0 surviva l  a t  the  
end of the  obse rva t ion  t ime,  the  h ighes t  d e a t h  f r equency  
occurr ing  be tween  the  four th  and  fif th day  a f te r  t r ea t -  
men t .  Groups  2 and  3: P r e - t r e a t m e n t  wi th  an t i - se ro ton in  
increases  surviva l  to  97.1%, The  p ro tec t ive  effect  of th is  
drug  is no t  so ev iden t  when  given 24 h a f te r  UM (79.4% 
survival) .  Group 4: P r e - t r e a t m e n t  wi th  se ro ton in  in- 
creases s ignif icant ly  the  m o r t a l i t y  ra te  in ra t s  t r e a t e d  
wi th  UM (28.5% survival) ,  w i th  h ighes t  d e a t h  f requency  
on the  5th day  af ter  in toxica t ion .  Group 5 : P r e - t r e a t m e n t  
wi th  an t i -h i s t amin ic  drug  does no t  s ignif icant ly  p ro t ec t  
the  ra t s  t r ea t ed  wi th  UM (76.6% survival) .  

Vv'hite blood cell counts  are r epo r t ed  in Table II .  V¢ith 
UM alone, leucopenia  is p re sen t  3 days  a f te r  t r e a t m e n t .  
R a t s  surv iv ing  10 days  man i fes t  a r e b o u n d  of leucocyte  
coun t  to  a level exceeding  p r e - t r e a t m e n t  values.  Serial 
leucocyte  counts  of t he  o the r  groups  did no t  differ  sig- 
n i f icant ly  f rom group  1. 

Discussion. These resul ts  ind ica te  t h a t  acute  exper i -  
me n t a l  UM in tox ica t ion  in ra t s  can be inf luenced by  
cer ta in  biogene amines  and  the i r  an tagon i s t s  as has been 
prev ious ly  r epo r t ed  for n i t rogen  m u s t a r d  and  der iva t ives .  
In  pa r t i cu la r  the  m o r t a l i t y  ra te  f rom UM is s ignif icant ly  
increased af ter  sero tonin  p r e - t r e a t m e n t .  P r e - t r e a t m e n t  
wi th  an t i - se ro ton in  seems to induce a s ignif icant  reversal  
of the  le thal  effect  of UM. These  resul ts  are  in accordance  
wi th  prev ious  f indings  l,~ regard ing  n i t rogen  m u s t a r d  in- 
tox ica t ion .  However ,  when  t h e  an t i - se ro ton in  was ad-  
min i s t e red  24 h a f te r  UM, no s ignif icant  p ro t ec t ion  was  
ob ta ined ,  In  cont ras t ,  FIELD et al. 2 r e p o r t e d  t h a t  t he  
p ro tec t ive  effect  was more  ev iden t  when  se ro ton in  an tag-  
onis t  was given af ter  r a t h e r  t h a n  before the  a lkyla t ing  
agent ,  No p ro tec t ive  effect  of an an t i -h i s t amin ic  drug  was 
conclusively  d e m o n s t r a t e d  in these  s tudies ,  in c o n t r a s t  to 
the  r epo r t ed  3 p ro t ec t ion  rendered  aga ins t  n i t rogen  mus-  
ta rd ,  

I t  is no tab le  t h a t  a l t hough  se ro ton in  and  an t i - se ro ton in  
ma r k e d l y  a l te red  the  surv iva l  ra te ,  the  leucopenic  effect  
of UM was no t  a f fec ted  by e i ther  drug.  A d i f fe ren t  resu l t  
has  been  r e p o r t e d  wi th  n i t rogen  m u s t a r d  ~,~. This  m a y  be  
due  to  a real  d i f ference be tween  the  an t imi to t i c s  used or 
mere ly  to d i f fe rent  expe r imen ta l  condi t ions .  

In  conclusion, these  resul ts  conf i rm previous  observa-  
t ions  t h a t  ce r ta in  biogene amines  and the i r  an tagon i s t s  
modi fy  the  b o d y  response  to  the  admin i s t r a t i on  of al- 
ky la t ing  agents ,  in th is  case, mass ive  doses of UM. These 
f indings m a y  well f ind useful appl ica t ion  in t he  field of 
clinical c h e m o t h e r a p y .  

Rdsumd. L ' a d m i n i s t r a t i o n  d ' u n e  an t i - s6ro ton ine  (UML 
491 ou m6thyserg ide)  r6dui t  s ens ib lemen t  la rnortal i t6 des 
ra t s  soumis  c o n t e m p o r a i n e m e n t  ~ doses subl~tales de 
u rac i l -mou ta rde  (UM); l ' a d mi n i s t r a t i o n  de s6rotonine  an 
cont ra i re  en a u g me n t e  la mortal i t6 .  L ' a d m i n i s t r a t i o n  de 
l ' an t i -s~rotonine  24 h apr~,s l ' i n tox ica t ion  avec UM e t  celle 
d ' u n  an t i -h i s t amin ique  n ' o n t  pas  un effet  p ro t ec t eu r  
s t a t i s t i q u e m e n t  signifiant .  
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