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In the above equation, l, ap, hp, and h represent  the t ime in hours, and the molar  concentrat ions 
of AP, phosphohist idine and histidine resp. 

A detailed report  of these studies will be published elsewherO. We are indebted to Professor 
Linderstrom-Lang,  Carlsberg Laboratory,  for s t imulat ing discussions. 
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The production of p-linked glucose saccharides from 
cellobiose by Chaetornium globosum 

BUSTON AND JABBAR 1 have recorded an enzymic synthesis  of cellotriose by the action of enzyme 
preparat ions  from Chaetomiurn globosum; they noted also tha t  under  certain circumstances a 
mix ture  of other  saccharides was produced. We now report  tha t  if the organism from which 
the enzyme prepara t ion was made had been grown on a medium containing cellobiose only as 
the source of carbon, the product ion of a variety of saccharides was rapid and extensive when 
the enzyme acted upon  cellobiose. 

The digest of the enzyme prepara t ion with 5 % aqueous cellobiose was held at 3 o~ for 9 days, 
and samples were removed for chromatographic  examinat ion at  suitable intervals. After 2 hours,  
cellotriose and a second trisaccharide could be detected and the a m o u n t  of these steadily increased 
up  to 24 hours;  by  this t ime a third trisaccharide had also appeared. The first disaccharide 
detected was laminaribiose which was very faintly visible on the ch romatogram at 4 hours;  
this was followed by gentiobiose at  12 hours and sophorose at 22 hours. During the next  48 hours  
the quant i t ies  of trisaccharides remained constant ,  and those of the newly-appearing disaccharides 
increased slightly at first and then remained constant ;  cellobiose decreased steadily and glucose 
correspondingly increased. In  the later stages (after 96 hours) the trisaccharides disappeared 
while the disaccharides were still present,  gentiobiose being predominant  among these and being 
the only disaccharide detectable at the end of 9 days. Cellotriose in part icular  was more rapidly 
removed than  any other  trisaccharide, none being detectable after 96 hours. 

The process thus  evidently resembles tha t  reported by  BARKER, BOURNE AND STACEY 2 
working wi th  Aspergillus niger. These authors  suggested tha t  the three new disaccharides were 
formed by the coupling of glycosyl residues liberated f rom cellobiose with glucose molecules 
already present,  and while this process m a y  undoubtedly  take place we are of the opinion tha t  
the disaccharides may  also have been produced th rough  the format ion in the first place of tri- 
saccharides (e.g., Glu-1:6-Glu-i  :4-Glu) which cleaved subsequent ly  at the i :4 linkage. This view 
is suppor ted  by  the observat ion tha t  at  least two trisaccharides were detectable in the earliest 
s tages of the digestion before the appearance of any disaccharide. This would imply also tha t  
addit ion of a glycosyl uni t  to cellobiose and the subsequent  release of another  glycosyl uni t  
f rom the trisaccharide would take place at  "opposi te  sides" of the cellobiose molecule, thus :  

GIu-L :4-Glu + Glu-i :4-Glu --+ 
Glu-i :6-Glu-i :4-Glu + G l u - -+  Glu-i :6-Glu + Glu 

or Glu-i : 4-Glu-i : 6-Glu + Glu --~ Glu + Glu-i : 6-Glu 

The more rapid disappearance of cellotriose might  be due to the presence in the molecule of 
two 1:4 linkages which were apparent ly  more readily a t tacked by  the enzymes present  than  
any  of the other  ar rangements .  

I t  may  be noted tha t  the ani l ine-diphenylamine-phosphate reagent  of BUCHAN AND SAVAGE 3 
gives very distinctive colours with the isomeric fl-disaccharides of glucose. GIRI AND NmAM 4 
reported t ha t  cellobiose gave a blue colour and gentiobiose a brown;  laminaribiose gives a light 
olive-brown and sophorose a very distinct pinkish yellow. One of the trisaccharides found here 
gave a distinctly pinkish yellow tone, suggesting a s t ruc tura l  relation to sophorose. 
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Enzymic activities of tumour mitochondria as evidenced by their  
inhibitory effect on the oxidation of DL-, D- and L- p-hydroxybutyrate 

by liver mitochondria 

I t  was  d e m o n s t r a t e d  in the  preceding c o m m u n i c a t i o n  1 t h a t  the ox ida t ion  of DZ-/~-hydrcxy- 
b u t y r a t e  (BHB) by  mi tochondr i a  from mouse  l ivers  prepared  in isotonic sucrose, was comple te ly  
inh ib i t ed  in the  presence of mi tochondr i a  from var ious  tu rnou ts  i sola ted wi th  sucrose c o r t a i n i n g  
e t h y l e n e d i a m i n e t e t r a a c e t a t e  (versene). The ox ida t i on  of oc t anoa te  was also ful ly suppressed under  
these  condi t ions  2. F u r t h e r m o r e  i t  was found t h a t  add i t ion  of d iphosphopyr id ine  nucleot ide  I (DPN) 
or n i co t inamide  a (an inh ib i to r  of DPNase)  p a r t l y  res tored  the  ox ida t ion  when DL-BHB served 
as the subs t ra te .  No such an effect of D P N  was seen, however,  wi th  octanoate .  

The conclusions d rawn  from these  and o ther  expe r in l en t s  were t h a t  the t u m o u r  mi tochondr i a  
possessed ac t ive  sp l i t t i ng  enzymes  which des t royed  D P N  and  adenosine  t r i p h o s p h a t e  (ATP) and, 
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Fig. i. The ox ida t ion  of D- and L-/5-hydroxy- 
b u t y r a t e  by l iver  m i tochondr i a  and  l iver  plus 
t u m o u r  mi tochondr i a  wi th  and w i t h o u t  D P N  
addi t ion .  T u m o u r  : p r i m a r y  hepat ic  ca rc inoma 
ra t  (244 days  feeding of b u t t e r  yellow). Isola-  
t ion  of the  mi tochondr i a  and  incuba t ion  pro- 
cedure as descr ibed 1, 12/~moles of each stereo- 
isomer were used. D P N  was added  in a final 
concen t ra t ion  of o.ool 3I.  The l iver  mi tochon-  
drial  suspensions  con ta ined  1.75 mg ni trogen,  

those from the  t u m o u r  1.o6 mg ni trogen.  

consequent ly ,  abol ished the  f a t t y  acid ox ida t ive  
processes of the  l iver  mi tochnndr ia .  The ex is tence  
of the  DPNase  and ATPase  ac t iv i t i es  has  been 
confirmed in direct  enzymic  assays 3. 

Now, i t  is known from the  s tudies  of 
LEHNINGER AND GREVILLE 4 t h a t  the  ox ida t ion  
of the  D(--) isomer of B H B  is i ndependen t  of 
ATP in t h a t  the  free acid is oxidized, in con t ras t  
w ih t  t i le  L ( + )  i somer  which can only be oxidized 
as its coenzyme A (CoA) de r iva t ive  and thus  
needs the  supp ly  of ATP for the  fo rmat ion  of 
the  L-BHByI-CoA bond pr ior  to oxida t ion .  

The oxygen  consumpt ion  and  the  aceto- 
ace ta te  p roduc t ion  which was recorded by  us in 
the  combined  sys t em of l iver  and  t u m o u r  mi to-  
chondr ia  oxid iz ing  DL-BHB in the  presence of 
D P N  was usua l ly  one hal /of  t h a t  stlown by  the  
l iver  m i tochondr i a  alone. Hence the  mos t  pro- 
bable  e xp l ana t i on  2 for th is  was t h a t  D P N  addi-  
t ion  resul ted  in the  ox ida t ion  of the  D-isomer 
by the  l iver  n l i tochondr ia ,  whereas  the ox ida t ion  
of the L-isomer st i l l  r emained  b locked;  this  was 
considered as being due to the  act ion of the  
t u m o u r  mi toehondr i a l  ATPase.  

We have  now been able  to t es t  th is  conclu- 
sion d i rec t ly  and  found it  to be correct,  by  us ing 
the  pure  s tereoisomers  of BHB.  Our sincere 
t h a n k s  are due to Drs. GREVILLE AND LEHNINGER 
for the i r  cour tesy  in supp ly ing  us wi th  these  
samples,  which were from the  same s tock as 
used by  t h e m  in the i r  own expe r i men t s  4. 

Fig. i i l lus t ra tes  a t yp ica l  examp l e  of the  
effect of D P N  on the  ox ida t ion  of D- and L-BHB 

by  the l iver  n l i tochondr ia  in the  presence of m i toc hond r i a  fronl a p r i m a r y  hepa t i c  c a r c i n o m a  
of the ra t  (inbred s t ra in  R A m s t e r d a m )  induced by  b u t t e r  ye l low feeding. In  case of the  D-isomer 
oxygen  consumpt ion  is reduced to zero in the  combined  System of l iver  and  t u m o u r  mi tochondr ia .  
The D P N a s e  of the  latter1, a e v i d e n t l y  blocks the ox ida t ion  by  des t roy ing  the  coenzyme of the  
l iver  D-BHB dehydrogenase ,  since add i t ion  of D P N  restores  the ox ida t i ve  process. I n  v iew of 
t i le  ve ry  high DPNase  a c t i v i t y  of the mi tochondr i a  f rom the  hepa t ic  ca r c inoma  (complete  dis- 
appea rance  of added  D P N  af ter  3 ° rain contact ,  measured  enzymica l ly  a) n i co t inamide  (o.oo5 :ll) 
was also added.  

I t  can be seen from Fig. i t h a t  the  ox ida t ion  of D-BHB in the  combined  sys t em of l iver  


