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Short Communications and Preliminary Notes 

T H E  P R O D U C T I O N  O F  C A R B O N  D I S U L F I D E  F R O M  

T E T R A E T H Y L T H I U R A M  D I S U L F I D E  ( A N T A B U S E )  B Y  R A T  L I V E R  

b y  
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COX, SISLER AND SPURR I recently reported t ha t  t e t r ame thy l th iu ram disulfide was enzymatical ly 
decomposed by  spores and mycelia of several fungi, wi th  the product ion of a volatile compound  
identified as CS~. This finding p rompted  us to investigate the action of ra t  liver homogenates  on 
t e t r ae thy l th iu ram disulfide (Antabuse),  a compound  of current  interest  in the t he r a py  of chronic 
alcoholism 2. Such homogenates  also decomposed Antabuse  wi th  the formation of CS 2. 

The reaction was  conducted in the outer  chamber  of a CON~,VAY microdiffusion uni t  a. The water-  
insoluble Antabuse  was mos t  easily added to the liver as an alcoholic solution (0.07 M), using a 
volume calculated to give 5 l* moles of the compound  per 250 mg fresh weight of tissue, and contained 
in i ml of homogenate .  The balance of 2 Illl final volume of incubat ion mixture  consisted of the 
o ther  addit ions as described below. 

Liberated CS 2 was t rapped  in a d ibuty lphtha la te  solution of dimethylamine,  t r iethanolamine,  
and Cu ++ in the inner well of the unit .  The contents  of the well were t ransferred to a colorimeter 
tube  and diluted to volume with  ethanol. The optical density of the yellow cupric dimethyldithio- 
ca rbamate  solution was measured at 44 ° m/, with a Beckman model B spectrophotometer .  F rom 
o. ~ to 1 l* mole of CS 2 per  i o ml final volume m a y  be determined in this manner  wi th  an error of ~: 2 %. 

CS 2 was also identified independent ly  by  t r app ing  it in alcoholic K O H  and precipi tat ing the 
yellow cupric xan tha t e  after acidification and addition of Cu ++. 

Homogena te s  heated for 3 ° minutes  at  IOO ° lost their  ability to decompose Antabuse,  and 
extensive dialysis also destroyed the activity. 

The decomposit ion takes place in two steps:  (i) the reduction of Antabuse  to diethyldithio- 
ca rbamate  (DEDTC) (which has been reported previously in blood and urine in in vivo studies*, 5 
and confirmed in this laboratory),  and (2) the breakdown of the DEDTC to CS 2 and diethylamine. 
The ra te  of the second step is dependent  on pH,  since the di th iocarbamate  ion first hydrolyses 
to the unionized acid which breaks down spontaneously.  F rom buffer exper iments  it could be shown 
t h a t  the rate  of CSe format ion at  p H  7.3, a l though quite low, was directly proport ional  to the 
concentrat ion of DEDTC. 

I t  was consequent ly  of interest  to find t ha t  CS 2 product ion  was increased by  t r iphosphopyridine  
nuclcotide (TPN, 3-5" lO-5 3I) and glucose-6-phosphate (o.oi M), in the presence of Mg (o.o2 M), 
and  nicotinamide (0.o2 1~I), using a phospha te  buffer at p H  7.3. In  a typical exper iment  o.7 [* moles 
of CS 2 per  hour  was produced from 5/z moles of Antabuse,  compared with o.16/~ moles of CS 2 
in tile abscence of T P N  and glucose-6-phosphate.  When  g lu tamate  (o.oi M) and diphosphopyridine 
nucleotide (io-4 M} were subs t i tu ted  in the reaction mixture  o.21/~ moles of CS 2 were liberated. 
The actual  incubat ion t ime was 3 ° minutes.  

An a t t rac t ive  hypothes is  is t ha t  the Antabuse  is enzymatical ly reduced by  T P N H  2 (from the 
glucose-6-phosphate dehydrogenase system), wi th  the result  t ha t  sufficiently high concentrat ions 
of DEDTC are built  up to give an accelerated overall CS 2 production.  

In vivo exper iments  carried out  by  one of us (C.S.P.) have also demonst ra ted  CS~ in the exhaled 

* Par t  of this material  is f rom a thesis submi t t ed  to the Graduate  School of Georgetown 
University,  Washington,  D.C., in par t ia l  fulfilment of the requirements  for the P h . D .  degree. 
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b r e a t h  of r a t s  wh ich  h a v e  e i ther  been  g iven  single oral doses of A n t a b u s e  (or d i e thy ld i th ioca rbamate ) ,  
or are sub jec t s  in chronic-feeding tes ts .  

Deta i led  repor t s  of t hese  s tud ies  will be  m a d e  later .  
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SPARING EFFECTS IN T H E  BIOSYNTHESIS  

OF T H E  AROMATIC AMINO-ACIDS IN E S C H E R I C H I A  COLI 

b y  

E R N S T  D. B E R G M A N N ,  S A R A H  S I C H E R ,  AND B E N J A M I N  E. V O L C A N I  

Weizmann Institute o/Science, Rehovoth, and Scientific Department, 
Israeli Ministry of Defence, Tel-dviv (Israel) 

F r o m  expe r imen t s ,  m a i n l y  wi th  m u l t i p l y  deficient  m u t a n t s  of E. cell, i t  h a s  been conc luded  1 
t h a t  t he  bac te r i a  syn thes i ze  t r y p t o p h a n ,  pheny l a l an i ne  a n d  ty ros ine  f rom a c o m m o n  precursor :  

P recur so r  
I 

T r y p t o p h a n  P h e n y l a l a n i n e  Tyros ine  

On t he  o ther  hand ,  it  h a s  been  shown  ~ t h a t  in t h e  an ima l  b o d y  p h e n y l a l a n i n e  is conve r t ed  
into tyros ine ,  and  it  h a s  been  a s s u m e d  t h a t  in E. cell t r y p t o p h a n  is t r a n s f o r m e d  into pheny la l an ine  3 
and  t he  la t t e r  to ty ros ine  4, so t h a t  a " s t r a i g h t "  s c h e m e  appea r s  possible:  

(B) Precursor  -+ T r y p t o p h a n  -+ P h e n y l a l a n i n e  --> Tyros ine  -+ 
--> Metabol i te  of Tyros ine  

A decision be tween  t he  two a l t e rna t ives  appea r s  possible  b y  t he  s t u d y  of " s p a r i n g  effects"  
in th i s  s y s t e m .  Scheme (B), and only Scheme (B) d e m a n d s  t h a t  in a t r yp tophan -de f i c i en t  m u t a n t  
b o t h  p h e n y l a l a n i n e  and  ty ros ine  will exe r t  a spa r ing  ac t ion  on t r y p t o p h a n - - i n  a pheny la l an ine -  
deficient  m u t a n t  on ly  ty ros ine  on pheny la l an ine ,  whi l s t  in a tyros ine-def ic ient  m u t a n t  ne i the r  of 
t he  o ther  a m i n o  acids  shou ld  show a spa r ing  effect. T he  e x p e r i m e n t s  repor ted  here  have  p roved  
scheme (B) to be probable. 

(i) A t ryp tophan -de f i c i en t  m u t a n t  of E. coli (I9-2),  wh ich  did no t  grow on DL-phenyla lanine  
or DL-tyrosine alone, gave  full g rowth ,  w h e n  t he  c o m b i n a t i o n  of 12 ~,]ml of DL- t ryp tophan  and  
4 ° p[ml  of DL-phenyla lan ine  was  applied,  and  an  even  more  l u x u r i a n t  g rowth  t h a n  wi th  t r y p t o p h a n  
alone,  w h e n  to 12 p]ml  of DL- t ryp tophan  2o p /ml  of L- tyrosine  was  added.  

(if) A pheny la lan ine -def ic ien t  m u t a n t  of  E. coli (M83-5) ,  wh ich  does no t  uti l ize DL- t ryp tophan  
alone and  is also no t  s igni f icant ly  s t i m u l a t e d  b y  t h e  add i t ion  of DL- t ryp tophan  to  va r ious  levels 
of DL-phenyla lanine  (i, 4 a n d  IO y /ml ,  g iv ing 2, 38 a n d  50 % of full  growth) ,  r e sponded  to L- tyrosine  
in t he  following m a n n e r :  ty ros ine  alone did  no t  s t i m u l a t e  growth ,  b u t  w h e n  600 y /ml  of ty ros ine  
was  added  to 2 y /ml  of pheny la l an ine ,  t h e  g rowt h  r a t e  rose f rom 2o to  65 % of full growth.  La rge r  
quan t i t i e s  of ty ros ine  did n o t  exer t  a n y  add i t iona l  effect. 

(iii) In  a tyros ine-def ic ient  m u t a n t  (M83-9) ,  DL- t ryp tophan  (up to  iooo y[ml) did no t  show 
a n y  effect, e i ther  alone or in c o m b i n a t i o n  wi th  quan t i t i e s  of L- tyros ine  wh ich  gave  20 or 5 ° ~o of 
full g rowth ,  and  DL-phenyla lanine  (60o ~]ml) caused  on ly  ve ry  s l ight  increases  (5-12 %) a t  16 and  
25 % of full g rowth  (produced b y  I a n d  2 y lml  of L-tyrosine).  


