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Activities of Cystathionase, Cysteine Sulphinic Acid Decarboxylase and Serine Dehydrase in the 
Liver of Tumour-Bearing Rats 

I t  can be an t i c ipa ted  t h a t  disorders  in the  me tabo l i sm 
of amino  acids, prote ins ,  c a rbohydra t e s  and  nucleic acids 
occur in the  t issues of t umour -bea r ing  animals .  Since the  
general  review ~ devo ted  to  the  t u m o u r - h o s t  re la t ions  and, 
especially, to the  declines of ca ta lase  in t he  non-neoplas t ic  
t issues of the  t nmour -bea r ing  rats,  not iceable  changes  in 
some enzymic  act ivi t ies  have  been observed in the  liver 
of the  hos t  an imal :  on the  one hand ,  all t he  act ivi t ies  of 
the  N A D P H - l i n k e d  electrons t r a n s p o r t  sys t em 2, t r y p t o -  
phane  pyrro lase  3,4, serine dehydrase  5,6, f ructose 1-6 
d i p h o s p h a t e  p h o s p h a t a s e  5 were decreased a f te r  implan ta -  
t ion  of t um our s ;  on the  o the r  hand ,  acid phospha t a se  v, 
alkaline p h o s p h a t a s e  s, p y r u v a t e  kinase 5, 9, hexose  kinase 5 
and  phospho- f ruc tok inase  5 were increased,  and  phenyl -  
a lanine hydroxy la se  was no t  modified1~ 

SUDA et al. 5 concluded t h a t  in t umour -bea r ing  animals,  
t he  liver func t ion  is tu rn ing  on glycolysis  and tu rn ing  
down  gluconeogenesis.  As we have  previousIy observed 6 
t h a t  the  levels of 3 pyr idoxa l  p h o s p h a t e - d e p e n d e n t  en- 
zymes,  name ly  cys ta th ionase  (L-homoserine hydro lyase  
E.C. 4.2.1.15), cys te ine  sulphinic  acid (C SA) decarboxylase  
(L-cysteine su tphina te  ca rboxylyase  E.C.4.1.1.29) and 
serine dehydrase  (L-serine hydro lyase  E.C.4.2.1.13) were 
decreased in the  l iver of ra t s  bear ing Guerin ep i the lomia  
or a sa rcoma  of t h e  s t omach  1~, we have  therefore  invest i -  
ga ted  in more  detai l  the  effects  of t u m o u r  i m p l a n t a t i o n  
on these  enzymes :  2 a t  least,  cys t a th ionase  and  serine 
dehydrase ,  in te rvene  in gluconeogenesis.  The p resen t  
pape r  deals wi th  t he  resul ts  so far obta ined .  

The  expe r imen t s  were pe r fo rmed  on male ~Vistar rats,  
w i th  body  weight  of app rox ima te ly  160 g, ob ta ined  f rom 
the  'Centre  de S61ection des an imaux  de laboratoires  
du C.N.R.S. '  and  ma in t a ined  on a commerc ia l  d ie t  (UAR 
entret ien) .  In  the  f i rs t  exper iment ,  a group of ra t s  had  
f r agm en t  of t he  Guerin ep i the lomia  imp lan t ed  under  the  
skin in the  l um ba r  region. A t  regular  in tervals  of t ime  
a f te r  surgery,  no rmal  ra t s  (untreated,  used as controls) 
and t umour -bea r ing  an imals  were killed and  bled. The 
livers were  r emoved  immedia te ly ,  weighed and  placed 
on ice. They  were homogen ized  in a solut ion of sucrose 
0 .25M (3 ml  for 1 g of liver) and the  homogena te s  were 
cent r i fuged at  105,000g for 45 ra in  in a ref r igera ted  
Spinco Model L ul t racentr i fuge.  The s u p e r n a t a n t s  were 
assayed  for CSA decarboxylase ;  cys t a th ionase  and  serine 
dehydrase  activi t ies,  t he  es t imat ions  being carried out,  
in the  presence  of pyr idoxa l  phospha te ,  by  the  respect ive  
m e t h o d s  a l ready  descr ibed ~2-~4. Table  I shows the  d a t a  
of a r ep resen ta t ive  exper iment .  

The resul ts  p resen ted  above indicate  t h a t  the  ac t iv i t ies  
of the  enzymes  in the  liver of t umour -bea r ing  ra ts  are 
cons iderably  lower t h a n  those  of the  control  animals,  
which fu r the rmore  r ema in  respec t ive ly  co n s t an t  dur ing 
the  dura t ion  of t he  exper iment .  Moreover t he  decrease in 
ac t iv i ty  occurs rap id ly  f rom 7 days  af ter  t he  i m p l a n t a t i o n  
of the  tumour ,  the  levels of the  enzymes  are approxi -  
ma te ly  half  t h o s e  of the  control  animals.  I t  is wor thwhi le  
to note  t h a t  the  ac t iv i ty  of cys ta th ionase  in the  turnout -  
bear ing ra t  appears  to have  reached a p la teau af ter  7 days  
and  then  remains  v i r tua l ly  cons tant ,  whereas  t he  depres-  
sions of cys te ine  sulphinic decarboxylase  and of serine 
dehydrase  increase wi th  t he  t ime.  Whi le  our expe r imen t s  
were in progress  a r epor t  was publ i shed  ~5 according to  
which  the  ac t iv i ty  of cysteic  acid decarboxylase  was 
decreased in the  liver of Guerin ep i the lomia-bear ing  r a t  
and comple te ly  d i sappeared  abou t  34 days  af ter  the  
i m p l a n t a t i o n  of t he  tumour .  As there  is good evidence~6 
tha t ,  in the  l iver of the  rat ,  a single pro te in  cata lyzes  
the  deca rboxy la t ion  of cys te ine  sulphinic  acid and  the  
deca rboxy la t ion  of cyste!c acid, this  resul t  is in good 
ag reemen t  wi th  our  observat ions .  

In  a second group of exper iments ,  ra t s  were i m p l a n t e d  
wi th  the  sa rcoma of the  s tomach.  ! t  was  of in te res t  to  
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TabIe I. Enzyme activities in the liver of Guerin-epithelomia-bearing rats 

Treatment and No. Weight Cystathionase CSA decarboxylase Serine dehydrase 
of animals of liver (g) (~mol H2S/g fresh liver/h) (bl CO2/g fresh liver)h) (~zmol pyruvate/g 

(mean) fresh liver/h) 

C [11] 10.3 33.4 i 8.9 ~ 1892 -4- 71 184 -4- 28 

Tu (7 days) [3] 7.9 1 7 . 6 i l . 0  --46% 858=t= 12 --55% 50.3~ 7.7 --73% 

Tu(15days) [3] 11.1 18.9-4-0.5 --44% 740~= 53 --61% 28.6~ 3.8 --85% 

Tu(22days) [3] 11.2 15.4• --54% 580~115 --69.5% 13 ~ 1.3 - - 9 3 %  

Tu (43 days) [2] 13.8 18.0 j_ 9.2 -- 46.5% 211 i 18 -- 89% 

C - controls; Tu = tumour-bearing rats implanted from the number of days indicated. Figures in brackets are number of animals. ~ Standard error. 
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de te rmine  if ano the r  kind of t u m o u r  was also effect ive 
as 'modif ier '  of the  enzyme activit ies.  F u r t h e r m o r e  th is  
sarcoma,  unlike Guerin epi thelomia,  does no t  develope 
metastas is ,  so t h a t  i t  is possible to  suppress  t h e  pathologi-  
cal s ta tus  of t he  an imal  by  surgical  removal  of t he  t u m o u r  
a t  a defini te  t ime  af ter  implan ta t ion .  In  the  event  of 
decreased act ivi t ies  of the  enzymes  in the  liver of ra ts  
bear ing  th is  tumour ,  such a p r o p e r t y  affords a means  

activit ies.  As the  measures  of ac t iv i ty  were always carried 
out  w i th  pyr idoxa l  p h o s p h a t e  added  to t he  incuba t ion  
mixtures ,  the  decrease of ac t iv i ty  p robab ly  reflects  de- 
crease of the  q u a n t i t y  of apoenzymes .  At  the  m o m e n t  i t  
needs more  expe r imen ta t i on  def in i te ly  to decide w h e t h e r  
the  decrease of these  prote ins  m a y  be a t t r i b u t e d  to a 
decrease of the i r  ra te  of b iosynthes i s  or to an increase 
of the i r  ra te  of degrada t ion  i7. 

Table II. Enzyme activities in the liver of stomach sarcoma-bearing rats and the liver of rats killed 15 days after removal of the turnout 

,Treatment and No. of animals Weight of liver (g) Cystathionase CSA deearboxylase 
(mean) (~mol H~S/g fresh liver/h) (~zl C0dg fresh liver/h) 

C [10] 8.9 32 -4- 2.5 2080 ~ 82 

Tu (15 days) [6] 8.7 15 i 1.75 -- 53% 1146 :j_ 103 -- 45% 

Re (15 days) [8] 9.0 31 q- 1.42 -- 0% 1679 J: 121 -- 19% 

C = controls; Tu (15 days) = tum0ur bearing-rats killed 15 days after implantation of the sarcoma; Re = rats which beared the sarcoma 
for 15 days, then the tumour has been extracted and the animals killed 15 days after removal of the tumour. 

of s tudy ing  whe the r  these  decreases are reversible or not,  
t h a t  is to  say  whe the r  the  levels of t he  enzymes  are or 
are no t  more  or less res tored  to a control  level following 
removal  of t he  tumour .  As resul ts  similar to those  re- 
por t ed  for the  Guerin ep i the lomia-bear ing  ra ts  were 
ob ta ined  wi th  animals  bear ing the  sarcoma,  t he  r emova l  
of th is  t u m o u r  was carr ied out  in a group of ra t s  imp lan ted  
f rom 15 days.  The results  of a represen ta t ive  expe r imen t  
in which cys ta th ionase  and  CSA decarboxylase  act ivi t ies  
were measured  are shown in Table II.  

F r o m  this  table,  i t  appears  on the  one hand  t h a t  the  
levels of .cystathionase and o f  CSA decarboxylase  are 
decreased by  app rox ima te ly  50% in the  liver of ra t s  
bear ing the  t u m o u r  f rom 15 days.  On the  o ther  hand ,  
removal  of the  t u m o u r  a t  t h a t  t ime,  when  the  levels of 
the  enzymes  are half  t h e  contro l  values, provokes  reco- 
veries of the  enzymes.  Thus,  2 weeks af ter  the  r emova l  
of t he  tumour ,  the  ac t iv i ty  of cys ta th ionase  is com- 
ple te ly  restored,  whereas  the  ac t iv i ty  of CSA decarboxy-  
lase, a l though  no t  fully restored,  is however  s ignif icant ly  
increased.  

The conclusions t h a t  could be d rawn  f rom these  ob- 
servat ions  are t he  following: t he  levels of the  enzymes  
are not iceably  decreased in the  liver of the  hos t  animal,  
and  essential ly similar  ~bsults were ob ta ined  wi th  b o t h  
turnouts .  Moreover,  t he  removal  of the  turnout ,  when  
performed,  induces s ignif icant  recoveries of the  enzyme  

Rdsumd. Dans  le foie de ra ts  p.orteurs de tumeurs  (6pi- 
th61iome de Gu6rin e t  sa rcome de l 'es tomac) ,  les act ivi t4s 
de la cys ta th ionase ,  de la d6carboxylase  de l 'acide cysteine 
sulf inique et  de la s6rine d6hydrase  sont  cons id6rab lement  
diminu6es:  ce t te  d iminu t ion  est  de l 'ordre  de 50%, 15 
jours apr6s imp lan t a t i on  de ces tumeurs .  Si ~ ce m o m e n t  
le sa rcome (qni ne p rovoque  pas  de m6tastases)  est  chi- 
ru rg ica lement  extirp6, on observe une res taura t ion  des 
act ivi t6s  enzymat iques  qui, apr6s 15 jours,  est  to ta le  
pour  la cys ta th ionase  et  tr6s signif icat ive pour  la d6car- 
boxylase.  
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Cyanocoba lamine  as a Support  of the in vitro Cell 

W h e t h e r  p r ima ry  t issue exp lan ta t ion  or cell s t ra in  
ma in t enance  is concerned,  mos t  cul ture media  usually 
conta in  se rum i and somet imes  prote ic  2 or t issular  
ex t rac t s  3. W h e n  prote ins  are comple te ly  absent ,  m a m -  
mal ian ceils do no t  survive for long, excep t  in a very  few 
cases where  cells have  been  special ly a d a p t e d  2, 4. In  t he  
less wel l -known field of insect  t issue culture,  cell g rowth  
and  cell mul t ip l ica t ion  are, under  these  condit ions,  only  
except ional ly  observed in vitro.  Since a lmos t  all cu r ren t ly  

G r o w t h - P r o m o t i n g  Activity  of S e r u m  Prote ins  

used cul ture  media  were based  on the  phys ico-chemicaI  
analysis  of insect  h e m o l y m p h ,  as far as the  inorganic  
sal t  and amino  acid compos i t ion  is concerned,  it  would be 
t e m p t i n g  to relate  the  remain ing  difficulties to the  kind 
of p ro te in  s u p p l emen t a t i o n  of the  medium.  Indeed ,  only 
2 sa t i s fy ing supp lemen t s  have  been  descr ibed:  i n  t he  
f i rs t  case s, abou t  4O/o of hea t - t r ea t ed  h e m o l y m p h  f rom 
dntheraea pernyi diapaus ing  pupae  is added  to the  
cul ture  med ium ; in the  o ther  cases, adop ted  by  a lmos t  all 


