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Antibiotic Activity of Deoxy-Herqueinone 
(Atrovenetin Monomethyl Ether) 

A t r o v e n e t i n  was f i rs t  i sola ted f rom cu l tu res  of Penicil-  
l ium atrovenetum (G. Smi th ) I ,  a n d  s u b s e q u e n t l y  f rom 
cu l tu res  of the  closely r e l a t ed  species Penici l l ium herquei 
(Ba ine r  a n d  Sar tory)  2, a long  w i t h  t he  closely r e l a t e d  
c o m p o u n d s  h e r q u e i n o n e  a n d  n o r h e r q u e i n o n e .  T h e  a n t i -  
b io t i c  a c t i v i t y  of cu l tu re s  of P .  herquei was s h o w n  to  be  
m a i n l y  due  to  t he  single c o m p o n e n t  a t r o v e n e t i n  2. T he  
convers ion  of h e r q u e i n o n e  a n d  n o r h e r q u e i n o n e  to deoxy-  
he rque inone  a n d  d e o x y - n o r h e r q u e i n o n e ,  a n d  the  i d e n t i t y  
of the  l a t t e r  w i t h  a t r o v e n e t i n ,  was  r e p o r t e d  b y  BARTON 
et  al. 3. Accord ing ly  d e o x y - h e r q u e i n o n e  shou ld  be  a 

m o n o m e t h y l  e t h e r  of  a t r o v e n e t i n .  I n  v iew of t he  a n t i -  
b io t i c  a c t i v i t y  of a t r o v e n e t i n ,  t h e  a c t i v i t y  of deoxy-  
h e r q u e i n o n e  has  n o w  been  i n v e s t i g a t e d ;  i t  is found  to be  
ac t ive  a g a i n s t  a n u m b e r  of o rgan i sms ,  t h o u g h  to  a lesser 
degree t h a n  a t r o v e n e t i n  4. B o t h  h e r q u e i n o n e  a n d  nor -  
h e r q u e i n o n e  are  found  to  be c o m p l e t e l y  inac t ive ,  whi le  
t h e  d e o x y  d e r i v a t i v e s  p r e p a r e d  f rom t h e m  are ac t ive .  T h e  
r e l a t i ve  ac t iv i t i e s  of a t r o v e n e t i n  a n d  d e o x y - h e r q u e i n o n e  
a re  g iven  in  t he  Table .  

Zusammen/assung.  Aus H e r q u e i n o n  erhi t l t  m a n  Desoxy-  
h e r q u e i n o n  ( A t r o v e n e t i n - m o n o m e t h y l - ~ t h e r )  m i t  an t i -  
bak t e r i e l l en  E igenschaf fen .  S p e k t r u m  ~hn l i ch  wie A t ro -  
v e n e t i n ,  obwoh l  die m i n i m a l e  H e m m u n g s k o n z e n t r a t i o n  
h S h e r  l iegt.  

Organism Min. inhibitory concentrations mcg/ml 
tested Atrovenetin 4 Deoxyherqueinone 

B, mycoides 0.4 20.0 
B, subtitis 0.5 18,0 
S, lutea 0.6 35.0 
S. aureus 0.7 20.0 
Streptomyein resistant 
strain gram + ve rods 
of sublitis group 0.9 18.0 
Penicillin resistant 
Staphylococcus aureus 0.7 20.0 
K. pneumoniae 0.3 No activity 
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Thiopental Binding to Serum Albumin 

Most  d rugs  i n t e r a c t  w i t h  one or more  p l a s m a  p ro t e in s  
wh ich  m a y  inf luence  p h a r m a c o l o g i c a l  ac t iv i ty .  A l b u m i n  
is t he  p r o t e i n  c o m p o n e n t  of p l a s m a  m o s t  o f ten  i n v o l v e d  in 
t he  b i n d i n g  of va r ious  s u b s t a n c e s  1. T h e  p r o l o n g a t i o n  of 
sleep w i t h  t h i o p e n t a l  c o m p a r e d  w i t h  h e x o b a r b i t a l  is 
caused  b y  t h e  fo rmer  be ing  more  s t r o n g l y  b o u n d  to  p las-  
m a  p r o t e i n L  T h e  p e r c e n t a g e  of b i n d i n g  of b a r b i t u r a t e s  
w i t h  p ro t e in  ha s  been  r e p o r t e d  e lsewhere  ~,~. I n  th i s  s t u d y  
the  n u m b e r  of b i n d i n g  sites of t h i o p e n t a l  on  b o v i n e  s e r u m  
a l b u m i n  h a s  b e e n  d e t e r m i n e d .  I n  a d d i t i o n  t h e  effect  
E D T A  (d isodium e t h y l e n e d i a m i o t e t r a a c e t a t e )  ha s  on  
t h i o p e n t a l  b i n d i n g  h a s  been  s tud ied .  

Method. T h e  e q u i l i b r i u m  dia lys is  t e c h n i q u e  desc r ibed  
b y  KLOTZ a u s ing  b o v i n e  s e r u m  a l b u m i n  (B iochemica l  
]Research, C o h n  F r a c t i o n  G r a d e  C) was  used  for  t h i s  ex-  
pe r imen t .  Dialys is  was  ca r r i ed  o u t  in  2 2 .  150 m m  t e s t  
t ubes  w i t h  s/s inch  dia lys is  m e m b r a n e s  f i rs t  soaked  in  
O.1M ni t r ic  ac id  to  r e m o v e  impur i t i e s  5 a n d  t h e n  sus-  
p e n d e d  aga in s t  so lu t ions  of va r i ous  c o n c e n t r a t i o n s  of 
t h i o p e n t a l  in  0.1 M i r i s  hyd r och l o r i de - t r i s  bu f fe r  (pH 7.42) 
a t  7°C for  12 h. C o n c e n t r a t i o n s  of t h i o p e n t a l  r a n g e d  f rom 
7.0 • 1 0 - ~ M  to 5 - 1 0 - S M  a n d  b o v i n e  s e r u m  a l b u m i n  was 
used  a t  a c o n c e n t r a t i o n  of 0.05 G m / 1 0 0  ml  (7.25- 10-eM) .  

The  e x p e r i m e n t a l  d a t a  were  a n a l y z e d  b y  m e a n s  of t he  

S c a t c h a r d  e q u a t i o n  e, V /A = kn- -k~¢;  where  ,7¢ is t he  
mo la r  ra t io  of b o u n d  t h i o p e n t a l  molecules  to  a l b u m i n ,  A 
is t he  free t h i o p e n t a l  c o n c e n t r a t i o n  in  M,  k is t he  ave r age  
a p p a r e n t  a ssoc ia t ion  c o n s t a n t  for  b ind ing ,  a n d  n is t h e  
ave rage  m a x i m a l  n u m b e r  of b i n d i n g  si tes on  a l b u m i n .  

The  r a t i o  of Q to A was d e t e r m i n e d  f rom t h e  va lues  ob-  
t a i n e d  for b o u n d  t h i o p e n t a l  a t  g iven  c o n c e n t r a t i o n s  of 
t h i o p e n t a l .  I f  all  b i n d i n g  s i tes  are e q u i v a l e n t  a n d  inde-  
p e n d e n t ,  p lo ts  of ~¢/A as a f u n c t i o n  of 9 will p roduce  a 
s t r a i g h t  line. The  i n t e r c e p t  on  t he  9 /A  axis  is kn,  w h e n  
a p p r o a c h e s  0 a n d  the  i n t e r c e p t  on  t h e  9 axis  is n, w h e n  
~ /A  a p p r o a c h e s  0 (Figure) .  

Results. T h e  resu l t s  s h o w n  in t h e  F igu re  d e m o n s t r a t e  
a l inear  r e l a t i onsh ip  b e t w e e n  ~ /A a n d  ;¢ a n d  t h a t  t h e  b ind-  
ing s i tes  a re  e q u i v a l e n t  a n d  i n d e p e n d e n t .  As s h o w n  in  t he  
F i g u r e  t h e  ave rage  m a x i m a l  b o u n d  t h i o p e n t a l  w i t h  b o v i n e  
s e r u m  a l b u m i n  was d e t e r m i n e d  r o u g h l y  b y  e x t r a p o l a t i n g  
t he  l ine to  ~ /A axis.  T h e  v a l u e  of k n  was  50,000, n was  5 
a n d  k was  12,000. Ca lcu la t ed  --A F ° was  a p p r o x i m a t e l y  
5300 cal /mole .  

T h e  effect  of E D T A  on  the  b i n d i n g  of t h i o p e n t a l  to  
s e r u m  a l b u m i n  is also s h o w n  in t he  Figure .  T h e r e  is a de-  
c reased  c a p a c i t y  for t h i o p e n t a l  b i n d i n g  on  a l b u m i n  in  the  
presence  of E D T A  in t he  sys tem.  Values  d e t e r m i n e d  f rom 
our  d a t a  were :  n = 4, k n  = 40,000, a n d  k = 10,000. Free  
ene rgy  was  5100 cai /mole .  
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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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