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tents per  g of l iver  of the phenobarb i t a l - t r ea ted  rats,  the  
tumour-bear ing  ra ts  or  the  tu rnout -bear ing  phenobarb i ta l -  
t rea ted ra ts  is no t  s ignif icant ly  changed.  

These results  indicate  t h a t  a t r e a t m e n t  w i th  pheno-  
barbi ta l  produces  a marked  l iver  weight  increase in only  
48 h. This  en la rgemen t  is a real hype r t rophy ,  since a t  t he  
same t ime  there  is an  increase of to t a l  proteins,  D N A  and 
RNA.  

The phenobarb i t a l  ac t iv i ty  on tumour -bea r ing  rats  can 
be compared  wi th  t h a t  observed  in weanl ing  rats.  I t  is 
probable t h a t  some g rowth-p romot ing  factor(s) f rom the  
tumour  is responsible  for the  g rea te r  sens i t iv i ty  toward  
the phenobarb i t a l  act ion on the  liver. Our  previous results  
show t h a t  there  is an  increased sens i t iv i ty  toward  pheno-  
barbi ta l  in par t ia l  hepa tec tomized  or in pregnant  rats,  and 
in both  cases t he  presence of g rowth-promot ing  factor(s) 
has been repor ted  10-~. 

Riassunto. Gli autor i  hanno  d imos t ra to  che nei ra t t i  
por ta tor i  di t umore  di Wa lke r  (carcinosarcoma 256), un  
t r a t t a m e n t o  esegui to 48 h p r ima  con phenobarb i ta l  pro- 

duce un aumento  del rappor to  peso legato/peso corporeo 
pari  al 26%, ment re  esso ~ sol tanto del 6% dei ra t t i  nor- 
m a l l  Tale  fa t to  si accompagna  ad aumento  di contenuto  
to ta le  di proteine,  di R N A  e di DNA. 
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D e c r e a s e d  A c t i v i t i e s  o f  L i v e r  M i c r o s o m a l  D r u g -  

M e t a b o l i z i n g  E n z y m e s  i n  t h e  R a t s  B e a r i n g  

W a l k e r  C a r c i n o s a r c o m a  

There  are m a n y  repor ts  concerning sys temic  effects of 
mal ignant  turnouts  on hos t  an ima l sL  NAKAHARA and 
FUKUOKA, ~N~AKAGAVCA et  aI. and KAMPSCHMIDT and 
McCoY repor ted  a marked  decrease of l iver  cata lase  
ac t iv i ty  in the  t umour -bea r ing  animals ,  and also t h a t  in- 
jec t ion of the  t u m o u r  ex t rac t s  p roduced  a depression of 
l iver cata lase  ac t i v i t y  *-L On the o the r  hand,  GREENE and 
HAVEN have  shown an increase in cy tochrome  oxidase 
ac t iv i ty  in l iver  homogenates  or  mi tochondr ia  from livers 
of rats  bear ing Walke r  carc inosarcoma 256 ~. 

In  recent  years,  the  impor tance  of ox ida t ive  processes 
in l iver  microsomes for drug  metabo l i sm have  been widely 
recognized. The  microsomal  enzymes  have  a common re- 
quirement  of reduced t r iphosphopyridinenucleot ide (TPNH) 
and oxygen.  The  ox ida t ion  of T P N H  in the  microsomes by  
T P N H  oxidase and oxygen  m a y  involve  a format ion  of 
organic peroxide,  bu t  the  mechan i sm of act ion is not  ye t  
clear 6. 

I n  the  p resen t  work, evidence is g iven t h a t  ra ts  bear ing 
Walker  carc inosarcoma 256 show a depressed ac t i v i t y  of 
the  l iver  microsomal  enzymes  responsible for metabo l i sm 
of hexobarbi ta l ,  s t rychn ine  and meprobamate .  

Male ra ts  of the  Sprague-Dawley  strain,  weighing abou t  
200 g were used. W a l k e r  carc inosarcoma 256 were in- 
oculated subcu taneous ly  in t he  la tera l  abdomina l  region. 
The animals  were killed 22 days  a f te r  the  inoculat ion.  

The enzyme  act iv i t ies  were de te rmined  by  measur ing  
the  metabol ized  hexobarbi ta l ,  s t rychnine  and  mepro-  
b a m a t e  by  a l iver  microsomal  p repara t ion  dur ing in- 
cubat ion  for 1 h. The  l iver  was immed ia t e ly  r emoved  and 
homogenized in 3 par ts  of isotonic KCI (1.15°/o) wi th  a 
Po t t e r -E lveh j em t y p e  homogenizer .  The  nuclei  and mito-  
chondria  were sed imented  by  centr i fugat ion of the homo-  
genate a t  8500 g for 15 rain. The incubat ion  mix tu re  
(5.0 ml) conta ined  3 ml  of the  microsome-conta in ing 
supernatant ,  0.1 ml  of 20 t~mole glucose-6-phosphate,  
0.4 t~mole T P N ,  50 ~mole n icot inamide  and 75 ~zmole 
MgCI, and 2 M KC1 and more 1.3 ml  of 0.2 M sodium 

phospha te  buffer  p H  7.4 (pH 8.2 for strychnine) and 
0.2 ml  of the  substrate.  Final  concentrat ions of hexo- 
barbi ta l ,  s t rychnine  and meprobamate  were 6 x  10 -4, 
2 × 10-4 and 3 × I 0 - a M  respectively.  

The  de te rmina t ions  of hexobarbi ta l ,  s t rychnine and 
meprobama te  were carried ou t  according to the methods  
of AXELROD et  al., KATO et  al., and HOFFMAN and LUD- 
WIG respect ive ly  wi th  li t t le modificationT-L The results 
are shown in the  Table.  

The  metabol isms of hexobarbi tal ,  s t rychnine and 
meprobamate  were marked ly  decreased in l iver of Walker  
carc inosarcoma-bear ing rats. Hexobarb i ta l  metabol ism 
was decreased 53%. In pre l iminary  experiments,  we could 
not  demons t ra te  the  presence of an inhibitor  in the liver 
of the tumour-bear ing  rats, Similarly, decreased enzyme 
ac t iv i ty  was also observed by us in rats bearing Flexner-  
Jobl ing  carcinosarcoma even of less intense degree. 

The  mechanism which produced the decreased act iv-  
ities of the microsomal  drug metabolizing enzymes is not  
ye t  clear. I t  is probable  tha t  as toxohormone produces a 
decrease in the ac t iv i ty  of l iver catalase, some factors 
e labora ted  by  the t u m o u r  cell may  act  direct ly or in- 
d i rec t ly  on the l iver  microsomes to produce a decrease of 
the  ox ida t ive  processes. We also observed a decreased 
ac t i v i t y  of microsomal  T P N H  oxidase in the  tumour -  
bear ing rats,  bu t  according to GILLETTE et  al.~. the  pro- 
duc t ion  of H , O  2 and its decomposi t ion by catalase are not  
connected  wi th  the  process of drug metabol isms in l iver  
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microsomes  ~0. The resul ts  r epo r t ed  here  there fore  ind ica te  
t h a t  t u m o u r - b e a r i n g  ra t s  are s o m e w h a t  more  sens i t ive  
t o w a r d s  some drugs  t h a n  no rma l  ra ts .  This  fac t  m u s t  be 
t a k e n  in to  cons idera t ion  in cancer  c h e m o t h e r a p y .  

In vitro metabolism of hexobarbital, strychnine and meprobamate by 
microsome-containing supernatant fraction obtained from normal 

and tumour-bearing rats 

Riassunto, R a t t i  po r t a to r i  di  ca rc inosarcoma di Walker ,  
p r e s e n t a n o  una  no tevo le  d iminuz ione  di  a t t iv i t~  di  quel  
g ruppo  di enz imi  microsomici  epat ic i  da  cui d ipende  il 
me tabo l i smo  d i u n a  n u m e r o s a  serie di farmaci .  I nos t r i  
rilievi sono s t a t i  fa t t i  p r e n d e n d o  in cons ideraz ione  il me ta -  
bol ismo del l ' esobarbi ta l ,  della s t r i cn ina  e del m e p r o b a -  
ma to .  

R. KATO 13, G. FRONTINO, and  P.  VASSANELLI 

Controls Tumour- Varia- P 
bearing lions 
rats % 

Istituto di Farmacologia e di Terapia, Universit& degli Studi, 
A~rilano (Da@), June t9, t962. 

Number of rats 8 8 
Hexobarbital metab- 363 =k 10.9 179 ~ 8.7 
olism (~xg/gth) 
Strychnine metabolism 9.40 =1= 8.8 163 :I= 7.2 
(ixglg/h) 
Meprobamatc metab- 52 ~ 3.5 28 ~ 2.7 
olism (~g/g/h) 
Body weight (g) 313 -4-. 6.9 307 =I= 7.2 
Tumour weight (g) - -  25.2 :~ 3.4 
Tumor weight × 100 - -  8.3 =t= 0.6I 

Body weight 

--53% <0.00l 

--32% <0.001 

---46% <0.001 

Enzyme activity expressed as metabolized drug after 1 h incubation 
with microsome-containing supernatant obtained from 1 g of rat 
liver. 

10 A decreased activity of the gonads in male rats also produces a 
decrease in the activity of the enzymes responsible for metabolisms 
of hexobarbital and strychnineS,n, ~e. Therefore the possibility 
arises that some factors produced by the turnout cell may interfere 
with the male sex gland activity. 
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On the Poss ibi l i ty  of Spontaneous  Tuberculous 
Infection in the Course of Long-Term Trials in 

Mice 

The poss ib i l i ty  of t r ansmiss ion  of tuberc le  bacilli  f rom 
one mouse  to  a n o t h e r  in a group of animals  l iving in the  
same cage dur ing  long- t e rm c h e m o t h e r a p e u t i c  or i m m u n o -  
logic tr ials  is still poor ly  unders tood .  I t  was shown  by  
KIRCHHEIMFR et al. 1 t h a t  isolat ion of v i ru len t  tuberc le  
bacilli  could be accompl i shed  f rom the  faeces of in t ra -  
venous ly  infec ted  mice. Moreover,  v i ru len t  tuberc le  ba-  
cilli have  also been  found  in gast r ic  con t en t s  of such mice.  
I t  m a y  there fore  be sugges ted  t h a t  i n t e r -an ima l  t r ans -  
miss ion of tuberc le  bacilli  is possible,  since the  envi ron-  
m e n t  in the  cage m u s t  con ta in  a grea t  n u m b e r  of v i ru len t  
mycobac te r i a .  We  had,  b y  chance,  the  o p p o r t u n i t y  to  in- 
ves t iga te  such  a poss ib i l i ty  in t he  course of a c h e m o t h e r a -  
peu t i c  tr ial .  

T w e n t y  whi te  mice of the  H s t ra in ,  a l legedly  femals,  
were  in fec ted  i n t r a v e n ous ly  w i t h  0.25 mg  of semi -d ry  
we igh t  of t he  H371Rv-M s t ra in  of M. tuberculosis and  main-  
t a ined  in  a glass cyl inder .  T h e r a p y  wi th  perora l ly  ad-  
min i s t e r ed  isoniazid (5 m g / k g  of weight ,  a d d e d  to  La r sen  
diet) was  s t a r t e d  the  d a y  a f t e r  infect ion.  The  animals  were  
obse rved  daily,  and  in dead  mice  t h e  a d v a n c e m e n t  of t he  
disease was  assessed b y  mic roscopy  and,  in some cases, b y  
e n u m e r a t i o n  of v iable  tuberc le  bacilli  r ecovered  f rom 
lungs and  spleens.  

On t h e  40th  d a y  of du ra t i on  of t h e  expe r imen t ,  one 
female mouse  l i t t e red  5 y o u n g  mice.  These  were  ident i f ied  
b y  a m a r k  and  m a i n t a i n e d  in  t h e  original  cy l inder  up  to  
t he  end  of tile e x p e r i m e n t  {2nd genera t ion) .  Approx i -  
m a t e l y  a m o n t h  l a t e r  a n o t h e r  female  mouse  l i t t e red  again  
4 y o u n g  mice  w h i c h  were  t r e a t e d  in t he  s ame  w a y  as 
m e n t i o n e d  above  (3rd genera t ion) .  A m o n t h  la te r  a n o t h e r  
l i t t e r  of 4 young  mice was  obse rved  in  still  a n o t h e r  mouse  
(4th genera t ion) ,  fol lowed b y  the  las t  l i t t e r  of 3 young  

mice again in a n o t h e r  mouse  (5th genera t ion) .  The  young  
mice were p roceeded  in t he  exac t ly  same way  as these  of 
the  2nd generat ion.  Tile t ime  in te rva l  for which  the  indi-  
v idual  genera t ions  l ived in close c o n t a c t  w i th  the  original ly 
infec ted  an imals  is regis tered in Table  I. 

Ten days  a f te r  t he  las t  l i t ter ,  all mice  b o r n  in th is  
cy l inder  were killed wi th  ether .  All animals  were au tops ied  
and  the i r  lungs and  spleens were r e m o v e d  a n d  weighed  
u n d e r  steri le precaut ions .  Average  we igh t  of b o t h  organs  
ob ta ined  f rom animals  of ind iv idua l  genera t ions  is pre-  
sen ted  in Table II .  

Tab. I. Duration of contact with the tuberculous environment 

~nd generation 107 days 
3rd generation 72 days 
4th generation 45 days 
5th generation 10 days 

Tab. Ii 

Average organ weights observed in animals of different generations 

Generation Lungs (mg) Spleen (rag) 

2nd 563.7 282.2 
3rd 341.3 212.0 
4th 169.4 128.7 
5th 10O.1 39.9 
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