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8 h af ter  Sindbis i .v.  inoculat ion and af te rwards  fell off 
more quick ly  f rom serum t h a n  urine.  

I t  appears  likely, therefore,  t h a t  u r ina ry  in terferon 
derives d i rec t ly  f rom the  p lasma pool and its h igh specific 
ac t iv i ty  is reached t h r o u g h  the  select ive renal  g lomerular  
f i l t rat ion.  Indeed  i .v.  adminis te red  in ter feron has  been  
de tec ted  in the  k idney  s. The  u r ine / se rum (U/rag) ra t ios  
suggest  t h a t  some of t he  u r ina ry  in terferon is der ived,  
af ter  8 h, d i rec t ly  f rom the  k idney  and these da t a  are 
consis tent  w i th  the  f inding t h a t  inh ib i to ry  ac t iv i ty  in the  
k idney  is low and delayed 2. Never theless  the  slower tail-  
ing off of t he  u r ina ry  in ter feron curve  m a y  also be  
accounted  for by  a smal l  residue of ur ine  in the  b ladder .  

The  poss ibi l i ty  t h a t  u r ina ry  interferon could be due  to 
a t r a u m a  of the  b ladder  af ter  ca the te r iza t ion  has  been  
excluded by  the  absence of blood in the  urine and by  
col lect ing the  ur ine on ly  once, f rom 3 rabbits ,  10 h a f te r  
t he  virus  inoculat ion.  Again  u r ina ry  in ter feron had  a 
specific a c t i v i t y  of 674 (U/mg) as compared  to  4.7 in t he  
serum of the  same group of rabbits .  

The  da t a  here  repor ted  suggest  t h a t  levels of blood 
in ter feron are the  resul t  of complex  equi l ibr ia  of circu- 
la t ing in ter feron wi th  t issues and body  fluids and 
w i t h  s imul taneous  leakage of th is  pro te in  in to  t he  urine. 
I n  th is  respect  in ter feron behaves  like Iysozyme ~2 or  the  
sex-dependen t  a , -globul in  in the  ra t  ~8. An i m p o r t a n t  si te 
of in ter feron b reakdown m a y  occur also in the  in tes t ine  
as it  appears  for se rum a lbumin  ~4,~8. 

W h e n  this  work  was completed ,  we learn t  t h a t  OH ~s 
has also found in ter feron in some b o d y  fluids and  a small  
a m o u n t  in urine. The  d i sc repancy  wi th  our  resul ts  m a y  
be due to the fact  t h a t  OH-induced in terferon produc t ion  
by  typho id  endotoxin ,  and i t  is known ~7 t h a t  this  in ter-  
feron has a h igher  molecular  weight  than  the  virus-  
induced one and is l ikely to be largely re ta ined  by  the  
k idney  filter. 

F r o m  these  resul ts  t he  conclusion is d r a w n  t h a t  inter-  
feronur ia  represents  an excel lent  condi t ion  for ob ta in ing  
h igh ly  purif ied interferon.  Clear ly  the  dynamic  and the 
metabo l ic  fate  of in ter feron will  be more d i rec t ly  t raced 
by  isotopical ly  labelled pure  i n t e r f e ron lSa t  

Riassunto. ~. s t a t e  d imos t r a to  che l ' inoculazione en- 
dovenosa  di v i rus  Sindbis nel  coniglio p rovoca  formazione 
di in ter ferone che viene  l ibera te  nel  sangue ed escreto 
con le urine.  L ' in te r fe rone  ur inar io  sembra  der ivare  quasi  
comp le t amen te  da l  siero, h a  al t i  t i tol i  ed  ha  le stesse 
propr ic t~  f is ico-chimiche e biotogiche del l ' in ter ferone  
sierico. 
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PRO EXPERIMENTIS 

Whole Body Sagittal  Technique in Mice Employ-  
ing a New Bio-Autographic  Method: Its Utility 
for the Evaluation of the Body Distribution of 

Antibacterial Drugs  

B o d y  dis t r ibut ion  of an t ibac te r ia l  drugs is usual ly  
eva lua ted  by  measur ing  t issue levels using bacter iological  
or sc int i l lometr ic  me thods :  these, however ,  are t rouble-  
some and t ime  consuming  and require  a large n u m b e r  of 
animals  to  ob ta in  t rue  average  values .  Progress  was 
ach ieved  by  the  au torad iograph ic  method ,  using whole 
body sag i t ta l  sections of mice, which allows more  rapid  
and accura te  assay 1-B. This  me thod  however  requires  
t ime  (generally no t  less t han  4 months)  to give rel iable 
resul ts ;  moreover ,  i t  allows a correct  eva lua t ion  of dis- 
t r ibu t ion  on ly  in the  per iod i m m e d i a t e l y  fol lowing 
admin i s t r a t ion  for t he  genesis of label led ac t ive  or  in- 
ac t ive  metabol i tes  : therefore  con temporaneous  ch romato -  
graphic  trials are essential.  For  t he  purpose  of ob ta in ing  
a d is t r ibut ion  pa t t e rn  closer to t he  effect ive chemothe ra -  

peut ic  dis t r ibut ion,  a m e t h o d  has  been deve loped  in our  
l abo ra to ry  G, based on the  di rect  inocula t ion  of thin,  
whole b o d y  sections of mice prev ious ly  t rea ted  wi th  ant i -  
bac ter ia l  drugs, and on the  d i rec t  obse rva t ion  of the  l ive 
microbe  b y  v i t a l  s ta in ing  wi th  t e t r azo l ium salts.  

Methods. Swiss a lbino mice,  t r ea t ed  wi th  an t ibac te r ia l  
drugs and kil led a t  var ious  hours  a f te r  the  adminis t ra t ion ,  
are used;  t h e y  are frozen on a Lei tz  mic ro tome  t y p e  1300 
and cu t  a t  -- 10°C into  sections of 300 /~. Sections are 
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placed on  t he  sur face  of a g a r  m e d i u m  in P e t r i  d i shes  a n d  
pa r t i a l ly  dr ied  a t  37 °C for 1 h ;  t h e  sec t ion  is t h e n  inocu-  
la ted  b y  m e a n s  of a p l a t i n u m  loop w i t h  Staphylococcus 
pyogenes aureus NTCC 8369 (dil. 1 : 10 of a 6 h cu l t u r e  in  
b r o t h  w i t h  a f ina l  c o n t e n t  of 1 .5 .  l 0  s ge rms /ml ) ,  or  o t h e r  
su i t ab le  g r a m - p o s i t i v e  o r  g r a m - n e g a t i v e  mic roorgan i sms ,  
i n c u b a t e d  for  18-20  h a t  37 °C a n d  cove red  w i t h  a t h i n  
l iquid f i lm of a so lu t ion  of t r i p h e n y l t e t r a z o l i u m  ch lor ide  
(750 #g /ml )  in  a s a t u r a t e d  a q u e o u s  Na~HPO4 so lu t ion .  
The  l ive mic robe  r a p i d l y  a s sumes  a b r i g h t  r ed  co lour  due  
to intrac.e3jjDax ~.r_ecj@Lta~Jnu_ a t  ~.B. txL~heny l fo rmazan  ~. 
Areas  whe re  a b a c t e r i o s t a t i c  level  of a n t i b i o t i c  h a s  b e e n  
a t t a i n e d  a re  ge rm-f ree  a n d  t h e r e f o r e  colour less  b y  t r a n s -  
m i t t e d  l igh t ,  whi le  a reas  w i t h  a lower  a n t i b i o t i c  leve l  
(and t he r e fo re  a t  d i f f e ren t  degrees  of bac te r ios tas i s )  show 
a r ed  co lour  of d i f f e ren t  i n t ens i t y ,  p r o p o r t i o n a l  to  t h e  
n u m b e r  of l ive mic robes .  S imi la r  r e su l t s  are o b t a i n e d  
us ing  o t h e r  t e t r a z o l i u m  salts .  Con t ro l  sec t ions  w i t h  u n -  
t r e a t e d  mice  a lways  show a u n i f o r m  bac t e r i a l  g rowth .  
P h o t o g r a p h s  are  t a k e n  us ing  a Lei tz  A r i s t o p h o t  a p p a r a t u s  
wi th  a S u m m a r / 8  ob jec t ive .  

Results. Figure  1 shows a whole  b o d y  s ag i t t a l  sec t ion  
of a n o v o b i o c i n - t r e a t e d  mouse .  T h e  l ack  of d i f fus ion  
p h e n o m e n a  is d e m o n s t r a t e d  b y  t h e  v i sua l i za t i on  of f ine 
s t r u c t u r a l  de ta i l s  such  as d i a p h r a g m ,  p l e u r a  a n d  per i -  
ca rd ium.  T e t r a c y c l i n e  d i s t r i b u t i o n  in b o n e s  is s h o w n  in  
F igure  2. T h e  p i c tu re  is s imi la r  to  t h a t  o b t a i n e d  us ing  t h e  
Wood  l ight ,  b u t  t he  dose of c h l o r t e t r a c y c l i n e  is 10 t i m e s  
less t h a n  t h a t  necessa ry  for  U V - l i g h t  f luorescence .  W i t h  
U V - l i g h t  f luorescence ,  moreove r ,  t h e  ex i s t ence  of a n  in-  
ac t ive  f l uo ropho re  c o m m o n  to  a c t i v e  or  i n a c t i v e  t e t r a -  

cycl ine  c rea tes  some d o u b t s  a b o u t  t h e  i n t e r p r e t a t i o n  of 
t h e  ' t r u e '  a n t i b a c t e r i a l  d i s t r i b u t i o n .  F igu re  3 shows  p a r t  
of a sec t ion  of a pen i c i l l i n - t r ea t ed  m o u s e  a n d  d e m o n s t r a t e s  
d i f ferences  b e t w e e n  b lood  a n d  t i ssue  levels.  T h e  b lood  
found  in t h e  sec t ion  of ao r t a ,  h e p a t i c  a n d  c o r o n a r y  vessels  
a n d  h e a r t  c a v i t y  is free of  a c t i v e  an t ib io t i c ,  whi le  t h e  
l iver,  musc l e s  a n d  t h e  m y o c a r d i u m  d e m o n s t r a t e  t h e  pre-  
sence  of  a n t i b i o t i c  in  h i g h  c o n c e n t r a t i o n .  

Discussion. A m e t h o d  is desc r ibed  w h i c h  m a y  be  
e m p l o y e d  for  q u i c k  a n d  re l iab le  e v a l u a t i o n  of t i s sue  
d i s t r i b u t i o n  of an anfibact~xia~L druG-_ T h e  r e s u l t s  n l a ,  5 ~ 
p h o t o g r a p h e d  in de ta i l .  T h e  a d v a n t a g e s  of t h i s  t e c h n i q u e  
ove r  t h e  a u t o r a d i o g r a p h i c  m e t h o d  a r e :  (1) i n f o r m a t i o n  is 
more  r a p i d l y  o b t a i n e d  on  t h e  r e l a t i o n s h i p  b e t w e e n  dis-  
t r i b u t i o n  a n d  pe r s i s t ence  in t i s sues  of a n t i b a c t e r i a l  d r u g s ;  
(2) t i s sue  levels  r e p r e s e n t  a t r u e  a n t i b a c t e r i a l  p i c tu re ,  
w i t h  s i m u l t a n e o u s  e v a l u a t i o n  of t h e  a n t i b i o t i c  molecu le  
a n d  of t h e  v a r i o u s  ac t ive  m e t a b o l i t e s ;  (3) a gene ra l  v i ew 
is o b t a i n e d  of t h e  passage  of an t i b i o t i c s  across  va r ious  
phys io log ica l  ba r r i e r s  (b lood-b ra in  bar r ie r ,  p l a c e n t a  
b a r r i e r  a n d  occas iona l ly  b lood-eye  a n d  b lood- synov ia )  or  
pa tho log i ca l  ba r r i e r s  (b lood-abscess  or  b lood -nec ro t i c  
in fec ted  area)  for  co r rec t  i n f o r m a t i o n  on  t h e  poss ible  
c h e m o t h e r a p e u t i c  v a l u e  of a drug.  

Fig. 1. Whole body sagittal section of a mouse 2 h after the i.v. ad- 
ministration of 10 mg/kg of novobiocin. Inoculation with Staphylo- 
coccus pyogenes aureus and vital staining with triphenyltetrazolium 

hydrochloride. Actual size. 
Fig. 3. Detail of a whole body section of a mouse treated i.p. with 
10 mglkg (10.580 IU/kg) of the hydroiodide of penicillin G. diethyl- 
amino ethyl ester. Inoculation with Staphylococcus pyogenes aureus 
and staining with triphenyl-tetrazolium hydroehloride. Magnification 

x3.2. 

Fig. 2. Detail of a whole body sagittal section of a mouse orally 
treated with i0 mg/kg of chlortetracycline hydrochloride. Inoculation 
with Staphylococcus pyogenes aureus and staining with triphenyl- 

tetrazolium hydrochloride. Magnification x 5.2. 

Riassunto. ~ s t a t o  s t u d i a t o  u n  m e t o d o  p e r  lo s t u d i o  del- 
la d i s t r i b u z i o n e  di  f a r m a c i  a n t i b a t t e r i c i  b a s a t o  su l l ' inse-  
m e n z a m e n t o  d i r e t t o  con  s v a r i a t i  ge rmi  di so t t i I i  sezioni  
l o n g i t u d i n a l i  d i  t o p o  p r e v i a m e n t e  t r a t t a t o  con  a n t i -  
b a t t e r i c i ;  la  p r e s e n z a  di  ge rme  v i v o  v iene  r i l e v a t a  p e r  
mezzo  d i u n a  coloraz ione  v i t a l e  con  il c lo r id r a to  di 2, 3, 5- 
t r i f en i t t e t r azo l io .  

E.  TUBARO a n d  M. J .  BULGINI 

Research Department, Dr. R.  Ravasini  6~ 
Cia .S .p .A. ,  Rome (Italy), 
22nd September 1966. 

? W. ~UNDT, Dt, med. Wschr. 75, 1471 (1950). 


