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inoculated each  w i t h  0.02 ml  of the  t e s t  ma te r i a l s  before  
i ncuba t ion .  Dup l i ca t e  g roups  were t es ted  for  each  sample  
mate r ia l .  Cont ro l  groups  were inocu la ted  w i t h  s ter i l ized 
p o t a t o  dex t rose  b ro th ,  ch lo roform e x t r a c t  of p o t a t o  
dex t rose  b ro th ,  or w a t e r  and  ch lo ro fo rm e x t r a c t  of 
u n i n o c u l a t e d  p o t a t o  slices. Analys i s  of va r i ance  was m a d e  
a n d  m e a n s  were compared  accord ing  to  T u k e y ' s  a -p roce -  
d u r e L  H o n e s t  s ign i f ican t  difference (HSD) was used to  
judge  t he  s ignif icance be t w een  con t ro l  and  t r ea ted .  
Results and discussion, Tab le  1 shows t h a t  none  of t h e  
e x t r a c t s  and  cu l tu re  f i l t r a tes  f rom g rowth  of 9 races of 
Phytophthora in[estans on l iv ing  p o t a t o  t issue a n d  p o t a t o  
dex t rose  b r o t h  h a d  a n y  t ox i c i t y  to  check  embryos .  Th i s  
was shown b y  the  nons ign i f i c an t  difference in h a t c h a b i l i t y  
be tween  con t ro l  and  e x t r a c t  t r e a t e d  fert i le  eggs. F o u r  
o u t  of t he  10 isolates  of Alternaria solani showed some 
tox i c i t y  to  chick  e m b r y o s  ( table  2). These  inc luded  
isola te  A- l ,  C-3, Mi-6 a n d  Ma-9. A m o n g  these,  ch lo ro fo rm 
e x t r a c t  of A-1 g rown on p o t a t o  dex t rose  b r o t h  was the  
m o s t  toxic.  I t  is i n t e r e s t i ng  to know t h a t  on ly  ch lo ro fo rm 

e x t r a c t s  f rom Alternaria solani isolates  g rown on p o t a t o  
dex t rose  b r o t h  showed some tox ic i ty .  Cul tu re  f i l t r a tes  of 
p o t a t o  dex t rose  b r o t h  and  ch lo ro fo rm a n d  w a t e r  e x t r a c t s  
of Alternaria solani in fec ted  l iv ing  p o t a t o  t i ssue  did n o t  
h a v e  t ox i c i t y  to  ch ick  embryos .  Surface  s ter i l ized p o t a t o  
t i ssue  s u p p o r t e d  l u x u r y  g r o w t h  of A lternaria solani. 
A p p a r e n t l y ,  some inh ib i to r ( s )  in t he  l iv ing  p o t a t o  
t i ssue  i n h i b i t e d  t he  f o r m a t i o n  of toxin(s)  b y  Alternaria 
solani and  t he  inhib i tor (s )  m u s t  h a v e  been  hea t - lab i le .  
Also, the  toxin(s )  m u s t  h a v e  been  w a t e r  inso luble  since 
on ly  ch lo ro fo rm e x t r a c t s  showed  toxic i ty .  Chicken  egg 
a i r  sac inocu la t ions  s were genera l ly  used for screening 
of m y c o t o x i n s  p roduced  b y  fungi.  The  resu l t s  t o g e t h e r  
w i t h  the  f ind ing  b y  o the r  resea rchers  ~-7 sugges t  t h a t  
c o n s u m p t i o n  of b l igh ted  po taoes  is un l ike ly  to c rea te  a 
h a z a r d  as far  as pub l i c  h e a l t h  is concerned .  

9 R. G. D. Steel and J. H. Torrie, Principles and procedures of 
statistics. McGraw-Hilt Book Co., Inc., New York, N.Y. 1960. 
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Summary. R a t s  g iven  a da i ly  dose of p rop rano lo l  45 m g / k g  b . w t  r e t a i n  w a t e r  a n d  sod ium for 4 days,  escap ing  dur ing  
t he  5 th  and  6 th  days  in wh ich  t he i r  excre t ions  are larger  t h a n  basa l  values .  Af te rwards ,  in  t he  per iod  s tudied ,  t h e y  
m a k e  a new r e t e n t i o n  a n d  c lear ing  is less accen tua t ed .  No r e l a t i onsh ip  could  be found  be tween  these  r e t e n t i o n s  and  
p l a s m a  ren in  a c t i v i t y  or r ena l  ren in  con ten t .  

P r o p r a n o l o l  (Sumia l  | I C I - F a r m a ,  P o n t e v e d r a ) ,  a k n o w n  
fl-blocker, ha s  been  p r o v e d  to be  able  to  lower t he  secre t ion  
of r en in  f rom the  j u x t a g l o m e r u l a r  a p p a r a t u s  2, ~. Also an  
effect  of p rop rano lo l  (P) in r educ ing  diuresis  a n d  N a  a n d  
u rea  excre t ion  ha s  been  r ecen t l y  obse rved  4. 
F e m a l e  W i s t a r  r a t s  (weight  242 • 16g,  ave rage  • SEM) 
were p laced  in to  i n d i v i d u a l  m e t a b o l i c  cages and  al lowed 
free access to  s t a n d a r d  r a t  food and  t a p  water .  D u r i n g  
4 days  (basal  period) ,  al l  r a t s  received an  i.m. i n j ec t ion  
of 0.25 ml  glucose 5% twice  a day.  F r o m  t he  5 th  d a y  (day  
0 of expe r imen t )  w a t e r  was  s u b s t i t u t e d  b y  20 ml  (average  
of w a t e r  i n t a k e  on  basa l  days)  of a so lu t ion  c o n t a i n i n g  
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Na, K and urea excretion on each day of the experiment. Propranolol 
(P) is administered from the 4th day (arrows) to the end of the ex- 
periment. Each point is the average of 10 animals. A, Intake; �9 
excretions; @, excretions significantly different from the intake (in 
Na excretion figure only). 

P 9 m g / k g  b . w t  and  a i.m. i n j ec t ion  of P 18 m g / k g  b .w t  
was  g iven  twice  a day.  E v e r y  d a y  w a t e r  a n d  food con-  
s u m p t i o n  were recorded  a n d  clean ur ine  col lected unde r  
m i n e r a l  oil. U r i n a r y  vo lume  was m e a s u r e d  a n d  Na  and  
K c o n t e n t s  ana lyzed  b y  f lame p h o t o m e t r y  (IL 143, 
I n s t r u m e n t a t i o n  L a b o r a t o r y ,  Bos ton ,  Mass. USA) .  Uri-  
n a r y  u r ea  was  m e a s u r e d  w i t h  an  A u t o A n a l i z e r  (Techni-  
con).  
A g roup  of 10 an ima l s  was  s tud ied  d u r i n g  19 days  (4 basa l  
+ 15 P) in  o rder  to  con t ro l  w a t e r  a n d  sa l t  ba lance .  A 
second g roup  of 25 an ima l s  i den t i ca l ly  t r e a t e d  were  sacri-  
f led b y  lots  of 5 an ima l s  p rev ious ly  to  t h e  P a d m i n i s t r a t i o n  
t h e  days  4 a n d  10 (max ima l  r e t en t ion )  and  7 and  13 
( m a x i m a l  excretion}.  T h e y  were l i gh t ly  a n e s t h e t i z e d  w i t h  
sod ium p e n t o b a r b i t a l  (Nembu ta l ,  A b b o t )  a n d  a f t e r  renal  
pedicle  l igat ion,  b lood  samples  were t a k e n  b y  aor t i c  punc-  
t u r e  for P l a s m a  R e n i n  A c t i v i t y  ( P R A  5) and  c rea t in ine  ~ 
m e a s u r e m e n t s .  K idneys  were r emoved ,  we igh ted  and  
R e n a l  R e n i n  C o n t e n t  (RRC) was d e t e r m i n e d  7. 
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R e s u l t s  f rom u r i n a r y  ba l ance  s tud ie s  are s h o w n  in t he  
f igure.  T h e  t ab le  shows  t he  r e su l t s  of b lood d e t e r m i n a t i o n s  
and  R R C .  P R A  a n d  R R C  decrease  p rog re s s ive ly  a nd  
p l a s m a  c rea t in ine  is modi f ied  accord ing  to  the  w a t e r  re- 
t en t i o n .  
F r o m  these  d a t a  an  ' escape '  p h e n o m e n o n  f rom t h e  sa l t  
a n d  w a t e r  r e t e n t i o n  induced  by  P can  be deduced .  The  
r eabso rp t ion  ab i l i ty  s eems  to be l imi ted  b y  t he  level of 
ex t r ace l lu l a r  v o l u m e  expans ion .  W h e n  a ce r t a in  degree  
is exceeded ,  t h e  k i d n e y  d i scharges  pa r t i a l l y  the  over load ,  
p e r h a p s  t h r o u g h  an  increased  G F R  4. 
N e i t h e r  P R A  nor  R R C  seem to be invo lved  in these  m e c h a -  
n i s m s  because  the i r  va lues  decrease  c o n t i n u o u s l y  w i t h o u t  
re la t ion  to the  s t a t e  of ex t r ace l lu l a r  v o l u m e  e x p a n s i o n  or 
wa t e r  excre t ion .  
P roprano lo l  as b locker  of f l -adrenergic recep to rs  in the  
blood vesse ls  can  m o d i f y  t he  size of t he i r  l u m e n  and  a l te r  
t he  d y n a m i c s  of g lomeru l a r  u l t r a f i l t r a t ion ,  lowering t he  
rena l  p l a s m a  flow w i t h o u t  c h a n g i n g  the  g lomeru l a r  f i l t ra-  
t ion  r a t e  t h r o u g h  a rise in t he  f i l t r a t ion  f rac t ion .  Th i s  
s i t u a t i o n  would  invo lve  an increase  in p r o x i m a l  reab-  
so rp t ion  because  of t he  rise in p e r i t u b u l a r  oncot ic  pressure .  
A l t h o u g h  th i s  h y p o t h e s i s  is c o m p a t i b l e  w i t h  the  obse rved  
c h a n g e s  in s o d i u m  and  wa t e r  excre t ion ,  d i rec t  m e a s u r e -  
m e n t  b y  m i c r o p u n c t u r e  or o the r  t e c h n i q u e  seems  neces-  
s a ry  for ver i f i ca t ion  of th i s  hypo the s i s .  

C h a n g e s  in ha l f  life of p roprano lo l  ch ron ica l ly  a d m i n i s -  
t e red  s could  exp la in  t he  a t t e n u a t i o n  in t he  i n t e n s i t y  of 
t he  ' escape '  m e c h a n i s m .  T h e  ' escape '  i tself  could  be 
m e d i a t e d  b y  t he  d i f fe ren t  ac t ion  of P in b lood vesse ls  
r ecep to rs  a t  d i f fe ren t  dosesg. 

Values of plasma creatinine, plasma renin activity (PRA) and renal 
renin content (RRC) 

Day ARP RRC Creatinine 
(ng AI/ml h) ([zg AI/ml h g.k.w.)* (mg/100 ml) 

0 118 -~ 23 830 + 50 0.63 -4- 0.01 
4 59 :j_ 4 680 • 21 0.55 • 0.02 

p < 0.05 p < 0.01 p < 0.005 
7 57 :t_ 4 626 • 42 0.62 ~_ 0.01 

p < 0.05 p < 0.0l NS 
10 5 4 ~  2 0 .50•  05 

p < 0.05 p < 0.0005 
13 52 :j_ 2 0.61 • 0.001 

p < 0.01 p < 0.05 

Mean :j_ SEM are represented. * g.k.w. = gram of fresh kidneyweight. 
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Summary. R a t  h e p a t o m a  t i s sue  cu l tu re  cells and  m o u s e  l eukemic  cells were found  to me tabo l i ze  EI-aH] m e t h a d o n e  
to a t  leas t  2 un iden t i f i ed  rad ioac t ive  c o m p o u n d s .  These  resu l t s  sugge s t  t h a t  c u l t u r e d  cells m a y  be useful  mode l s  for 
s t u d y i n g  m e t h a d o n e  m e t a b o l i s m  by  specific cell t ypes .  

S tud ies  of d r u g  m e t a b o l i s m  genera l ly  h a v e  been  per-  
f o rm ed  in v ivo  a l t h o u g h  e x p e r i m e n t s  in v i t ro  h a v e  been 
used  to  d e t e r m i n e  me tabo l i c  c o n t r i b u t i o n s  by  specific 
t i ssues .  U n f o r t u n a t e l y  m o s t  t i s sues  are m a d e  up  of m a n y  
cell t y p e s  an d  t h e  c o n t r i b u t i o n  of each  to d r u g  m e t a b o l i s m  
m a y  be di f f icul t  to eva lua te .  Th i s  q u e s t i o n  m a y  be 
a n s w e r e d  b y  e m p l o y i n g  cu l t u r ed  cells where  the  cu l t u r e s  
can  be cloned,  if necessa ry ,  to ach ieve  a h o m o g e n e o u s  cell 
popu la t i on .  
I t  was  t h e  p u rp o se  of th i s  s t u d y  to d e t e r m i n e  if 2 c o m m o n  
cell l ines me tabo l i ze  m e t h a d o n e .  M e t h a d o n e  was  used  
because  the  m e t a b o l i s m  has  been t h o r o u g h l y  cha rac t e r i zed  
in v ivo  a-7 a n d  in v i t ro  8-10. R a t  h e p a t o m a  t i s sue  cu l tu re  
cells (HTC),  de r ived  f rom a m i n i m a l  dev i a t i on  h e p a t o m a  ix, 
were used  for t h e  ini t ia l  e x p e r i m e n t s  since m e t h a d o n e  is 
me tabo l i zed  b y  t h e  l iver 5, 10. The  L5178Y m o u s e  l eukemic  
cells ( l y m p h o m a )  were used  as a c o n t r a s t i n g  cell line 
since o t h e r  t y p e s  of cells m a y  metabo l i ze  op ia tes  12. 
Materials and methods. T h e  H T C  cells were cu l t u r e d  in 
m o n o l a y e r  a t  37 ~ in Swims  S-77 m e d i u m  (Grand I s l a nd  
Biological  Co.) c o n t a i n i n g  10% (v/v) fe ta l  calf s e r u m  a n d  
5% calf  s e r u m  n.  T h e  l y m p h o m a  cells were cu l t u r e d  in 
s u s p e n s i o n  a t  37~ u s ing  F i sche r ' s  m e d i u m  w i t h  10% 
(v/v) horse  se ruml~.  The  cells were c u l t u r e d  us ing  e s t ab -  
l ished t e c h n i q u e s  wi th  periodic e x a m i n a t i o n  to a s su re  
f r e ed o m  f rom c o n t a m i n a t i o n  b y  bac te r ia ,  fungi ,  or  m y -  
c o p l a s m a  14. So lu t ions  of 1- ( - ) -Ela-H]methadone  h y d r o -  
b r o m i d e  (New E n g l a n d  Nuc lea r  Corpora t ion ,  92.3 
Ci /mole  -1) an d  d l - m e t h a d o n e  hyd roch lo r ide  (S.B. Pe n i c k  

Co.)were s ter i l ized by  f i l t r a t ion  t h r o u g h  0.22 ~m fi l ters  
(Millipore Corp.) a nd  were a dde d  to l oga r i t hmic  c u l t u r e s  
a t  the  s t a r t  of t he  i n c u b a t i o n  per iod.  C o n c e n t r a t i o n s  
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