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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. 

ix B. B. B:~OD~E, J. Pharm. Pharmaeol. 8, 1 (1956). 
1~ R. I{A'rO, E. CnlESARA, and G. FRONTINO, Biochem. PharmacoL 

11, 221 (1962). 
la Present address: Laboratory of Chemical Pharmacology, National 

Heart Institute, National Iustitutes of Health, Bethesda (Mary- 
land, U.S.A.), to whom inquiries concerning this paper should 
be addressed. 

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 

x F. W. KIRCnHEI~XER, A. R. HEss, E. H. WILLISTON, and G. P. 
YOUMANS, Amer. Rev. Tubcrc. 62, 481 (1950). 
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T h e r e a f t e r  lungs  or  spleens of all  mice  of one  generation 
were homogen i zed  b y  g r ind ing  w i t h  ster i le  sal ine in a 
mor t a r ,  a n d  a f t e r  d e c o n t a m i n a t i o n  w i t h  hydroch lo r i c  acid 
followed b y  n e u t r a l i s a t i o n  w i t h  sod ium hydrox ide ,  t he  
n u m b e r  of v iab le  m y c o b a c t e r i a l  un i t s  was  d e t e r m i n e d  b y  
means  of t h e  ser ia l  d i l u t i on  t e s t  on  L 6 w e n s t e i n - J e n s e n  
media  in  P e t r i  dishes.  T he  n u m b e r s  of t ube rc l e  baci l l i  
ca lcu la ted  pe r  1 g of a g iven  o rgan  are  shown  in Tab le  I I I .  

Tab. III. The number of viable mycobacterial units recovered from 
lungs or spleens and calculated per I m g  of tissue 

Generation Lungs Spleen 

2rid 2>1.7 × 10 6 ~.4 x 10 ~ 
3rd 1.I x 10 7 2.17 x 10 e 
4th 0 0 
5th 0 0 

di f ference m a y  be a t t r i b u t e d ,  besides the  age factor,  un-  
d o u b t e d l y  to tube rcu lous  i n v o l v e m e n t  of these  organs  (see 
Tab le  I I I ) .  

The  de tec t ion  of tuberc le  bacil l i  in lungs  and  spleens of 
mice no t  ar t i f ic ia l ly  infected,  b u t  bo rn  and  m a i n t a i n e d  in 
a t ube rcu lous  e n v i r o n m e n t  m a y  be t a k e n  as ind ica t ive  for 
t he  poss ib i l i ty  of spon t aneous  infect ion.  This  could be 
acqui red ,  of course, e i the r  d u r i n g  p r egnancy  or in t h e  
course  of p o s t - n a t a l  life, as the  resu l t  of close c o n t a c t  w i t h  
an ima l s  suffer ing f rom chronic  general ized tuberculosis .  
T h e  l a t t e r  poss ib i l i ty  is in  good ag reemen t  w i th  t he  ob-  
s e r v a t i o n  t h a t  tube rc le  bacil l i  were recovered  only  f rom 
a n i m a l s  be ing  in c o n t a c t  w i th  the  tubercu lous  env i ron-  
m e n t  for  more  t h a n  2 mon ths .  

T h e  p rac t i ca l  i m p o r t a n c e  of th i s  obse rva t ion  lies in t he  
p roof  of t h e  poss ib i l i ty  of t ube rcu lous  infect ion be ing  
acqu i r ed  d u r i n g  l o n g t e r m  close c o n t a c t  w i t h  a t ube rcu lous  
e n v i r o n m e n t ,  in  a n i m a l s  w i t h  a re la t ive ly  h igh  n a t u r a l  
r e s i s t ance  a g a i n s t  t h i s  disease.  Such a poss ibi l i ty  m i g h t  
compl i ca t e  a n d  confuse  var ious  expe r imen t a l  f indings  ob-  
s e rved  in c h e m o t h e r a p e u t i c  or  immunolog ic  t r ia ls  in mice. 

Th i s  s t u d y  could  be  accompl i shed  because  of i nc lud ing  
b y  m i s t a k e  a m a l e  mouse  in  t h e  o r ig ina l  g roup  of an ima l s .  
The  or ig ina l  mice  g roup  was in fec ted  w i th  a m y c o b a c t e r i a l  
s t r a in  w h i c h  is h i g h l y  v i r u l e n t  for  mice  (med ian  s u r v i v a l  
t ime  of u n t r e a t e d  a n i m a l s  in fec ted  i n t r a v e n o u s l y  w i t h  
I m g  of s e m i - d r y  w e i g h t  of t h e  H 3 7 R v - M  s t r a i n  does  n o t  
exceed 10 days) .  

I t  m a y  be  seen in  T a b l e  I I  t h a t  ave rage  we igh t  of b o t h  
lungs a n d  spleens  r e m o v e d  f rom mice  of  t h e  2nd a n d  3rd 
genera t ions  exceeded  t h a t  of l a t e r  genera t ions ,  w h i c h  

Zusammen/assung. Viru len te  T u b e r k e l b a k t e r i e n  wurden  
in L u n g e  u n d  Milz v o n  Mttusen en tdeck t ,  die yon  in t r a -  
ven6s  in f iz ie r ten  Mi i t t e rn  geboren  w u r d e n  u n d  die m e h r  
als  2 M o n a t e  in  engem K o n t a k t  m i t  den  t ube rku l6 sen  
E l t e r n  l eb ten .  

L. TRNKA, R. URBAN~IK, and  H. POLENSKA 

Tuberculosis Research Institute, Prague-Bulovha (Czecho- 
slovakia), July 77, 7962. 

Zur P a t h o g e n e s e  des  U r g m i e s y n d r o m s  1. 
Ober den  E in f lus s  v o n  T y r a m i n  auf  die A c e t o i n -  
s y n t h e s e  a u s  B r e n z t r a u b e n s f i u r e  in R a t t e n l e b e r -  

h o m o ~ e n a t  2 
Biogene A m i n e  wie T y r a m i n ,  D o p a m i n ,  T r y p t a m i n  

s te igern  die A c e t o i n s y n t h e s e  aus  B r e n z t r a u b e n s A u r e  in 
R a t t e n l e b e r h o m o g e n a t  3 (vergleiche A n m e r k u n g  F igu r  1), 
E ine  s ign i f ikan te  VerAnde rung  der  A c e t o i n b i l d u n g  t r i t t  
nu r  bet  g le ichzei t iger  O x y d a t i o n  des zugese t z t en  A m i n s  
ein. W i r d  die o x y d a t i v e  D e s a m i n i e r u n g  der  A m i n e  d u r c h  
e inen M o n o a m i n o x y d a s e h e m m e r  v e r h i n d e r t ,  so wi rd  die 
Ace to in syn the se  n i c h t  ge f6rder t  8. Der  VVirkungsmechanis-  
mus  dieses V o r g a n g e s  i s t  n i c h t  abgekl~r t .  

Die vor l i egende  A r b e i t  s te l l t  eine E r w e i t e r u n g  f r f iherer  
U n t e r s u c h u n g e n  f iber  die W i r k u n g  y o n  T y r a m i n  au f  die 
A c e t o i n s y n t h e s e  aus  B r e n z t r a u b e n s A u r e  in R a t t e n l e b e r -  
h o m o g e n a t  dar .  Sic be fa s s t  s ich m i t  de r  b i she r  n i c h t  be-  
s t i m m t e n  AbhAng igke i t  des  T y r a m i n e f f e k t c s  yon  Tyr -  
amin -  u n d  B r e n z t r a u b e n s ~ u r e k o n z e n t r a t i o n .  D a n e b e n  
wird de r  E in f lu s s  y o n  A b b a u p r o d u k t e n  des  T y r a m i n s  
(Tyrosol,  p -Hydroxypheny le s s ig sAure )  au f  die Ace to in -  
syn these  s tud ie r t .  

Ergebnisse. B e z i e h u n g e n  zwischen Ace to insyn these ,  
P y r u v a t a b b a u  u n d  T y r a m i n k o n z e n t r a t i o n :  A cetoinsyn- 
these. Die  Abh t tng igke i t  de r  A c e t o i n s y n t h e s e  aus  Brenz -  
t r a u b e n s ~ u r e  y o n  d e r  T y r a m i n k o n z e n t r a t i o n  is t  in  F i g u r  i 
darges te l l t .  Die  T y r a m i n w i r k u n g s k u r v e  i s t  d u t c h  e in  Ma- 
x i m u m  u n d  e in  M i n i m u m  gekennze i chne t .  Das  s cha r f  
ausgepf i ig te  M a x i m u m  lag in  6 FSl len  be t  2,5 × 10 -~ m 
Tyramin ,  in  2 F/ i l len  be t  5 × 10 -~ m T y r a m i n ,  das  Mini-  
m u m  in  a l ien  F/i l ten bei 10 -2 m TyTamin.  I m  M a x i m u m  

der  T y r a m i n w i r k u n g s k u r v e  be t rug  bet 6 Versuchen  die 
S te ige rung  der  Ace to inb i l dung  zwischen 50% und  107%, 
im M i n i m u m  zwischen 15% u n d  54%. Bci  2 Lebe rhomo-  
g c n a t e n  b e t r u g  die Syn theses t e ige rung  von  Accto in  im 
W i r k u n g s m a x i m u m  bet 2 ,5×  10-~ m T y r a m i n  n u r  6% 
bzw. 16%, I n  diesen Fttl len wurde  bet 10 -2 m T y r a m i n  
eine H e m m u n g  der  Ace to insyn thcse  von  8% und  12% 
Iestgestel l t .  Bet fiinf yon  a c h t . H o m o g c n a t c n  st icg zwi- 
schen  10-~ m und  4 × 10 -2 m T y r a m i n  die W i r k u n g s k u r v e  
p r a k t i s c h  l inear  a n  und  e r re ich te  bet 4 × 10 -2 m T y r a m i n  
Wer te ,  die bis zu 100% fiber dcm K u r v e n m a x i m u m  bet 
2,5 × 10 -3 m bzw. 5 × 10 -s m T y r a m i n  lagcn. 

Pyruvatabbau. Die W i r k u n g  yon  T y r a m i n  au f  dcn  
B r e n z t r a u b e n s ~ u r c a b b a u  und  die Acc to insyn thcse  vcr l icf  
n i c h t  paral le l  (Figur  1). Bis  10-~ m T y r a m i n  s t ieg in al len 
Ftt l len de r  B r e n z t r a u b e n s t i u r e u m s a t z  an  und  e r r e i ch te  im 
M a x i m u m  eine S te igc rung  zwischcn 33% u n d  84%.  E ine  
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