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Cultures of Esche r i ch i a  coli,  P ro t eus  vulgaris., and Baci l lus  pyocyaneus ,  injected in t ravenous ly  into 
rabb i t s ,  do not produce  pathological  changes in the kidneys and do not pene t ra t e  into the ur ine .  

In r ecen t  y e a r s  cl inicians have made  inc reas ing  use  of l abo ra to ry  methods of diagnoisis  of pye lone-  
phr i t i s  and, in pa r t i cu l a r ,  of the detect ion of b a c t e r i u r i a  as the e a r l i e s t  and often the only sign of this d i s ea se .  
However ,  the absence  of a c l ea r  idea of the genesis  of b a c t e r i u r i a  has  p reven ted  cl inicians f r o m  making  a 
c o r r e c t  in te rpre ta t ion  of the r e s u l t s  of bac te r io log ica l  invest igat ion of the ur ine  fo r  the diagnosis  of pye lone-  
phr i t i s .  

Most cl inicians [1-11] s ta te  that m i c r o o r g a n i s m s  can pas s  f r e e ly  f r o m  the blood s t r e a m  into the ur ine  
through the intact  kidneys,  and they cons ider  that this is a physiological  phenomenon.  

The poss ib i l i ty  of pene t ra t ion  of m i c r o o r g a n i s m s  f r o m  the blood s t r e a m  into the ur ine  through the in-  
tact  kidney was studied in the p r e s en t  invest igat ion.  

EXPERIMENTAL METHOD 

Altogether  th ree  s e r i e s  of expe r imen t s  were  c a r r i e d  out on 26 adult rabb i t s  of both sexes  weighing 
f r o m  2400 to 3400 g. A 24 h cul ture of Esche r i ch ia  coli, P ro t eus  vu lgar i s ,  and Baci l lus  pyocyaneus ,  the 
c o m m o n e s t  agents  of pye lonephr i t i s  in man,  was used to infect  the an imals .  In each s e r i e s  of exper iments ,  
0.8 m l  of a 24 h cul ture  of one of these spec ies  of m i c r o o r g a n i s m s ,  containing 800 mil l ion bac t e r i a l  cel ls ,  
was injected into the m arg i na l  vein of the ea r  of the rabb i t s .  Before  the operat ion,  the rabbi t s  r ece ived  a 
subcutaneous inject ion of 1 m l  of 1% morphine  hydrochlor ide  solution. After  painting the opera t ion a r e a  with 
5% t inc ture  of iodine, under  e ther  anes thes ia  (using a mask)  the u r i n a r y  b ladder  was exposed through a m i d -  
l ine lower l a p a r o t o m y  incis ion.  Urine was obtained f r o m  the rabbi t s  for  bac te r io log ica l  invest igat ion on the 
f i r s t  day under  s t e r i l e  conditions on the o p e r a t i n g  table by r epea t ed  puncture  of the exposed u r i n a r y  b ladder .  
The ur ine  was inves t igated be fo re  infection of the rabbi t s ,  and on the f i r s t  day 15 min and 1, 2, 3, and 4.5 h 
a f t e r  infection. On the following days ur ine  was obtained f r o m  the rabbi t s  fo r  bac te r io log ica l  invest igat ion 
by the s a m e  method,  be fo re  s ac r i f i ce .  Blood was obtained f r o m  the rabb i t s  for  bac te r io log ica l  invest igat ion 
on the f i r s t  day 50 rain and 3.5 h a f t e r  infection by puncture  of the marg ina l  vein of the ea r ,  and 5 h la te r ,  b e -  
fo re  sac r i f i ce ,  by puncture  of the in fe r io r  vena cava.  Cultures of blood and ur ine  were  made  on suc rose  
broth  and solid nut r ient  aga r  in pe t r i  d i shes .  Some rabb i t s  were  sac r i f i ced  on the f i r s t  day of the e x p e r i -  
men t  5 h a f t e r  infection, and the r e s t  in the cour se  of the next six days .  His tological  examinat ions  were  
made  of K r i s t e l l e r  sect ions;  s ta ining was with hematoxy l in -eos in .  

EXPERIMENTAL RESULTS 

Exper imen t s  of s e r i e s  I .  Ten rabb i t s  of each s e r i e s  r ece ived  an int ravenous injection of a 24 h cul ture 
of E. coli M-17.  In two rabbi t s ,  s ac r i f i ced  on the f i r s t  day of the exper iment ,  the b a c t e r i e m i a  caused by E. 
coli M-17 p e r s i s t e d  for  3.5 h and d i sappea red  comple te ly  5 h a f te r  infection. Repeated  bac te r io log ica l  in-  
ves t iga t ion  of the ur ine  of these  rabb i t s  15 rain and 1, 3, and 4.5 h a f t e r  infection demons t ra t ed  absence  of 
growth of the m i c r o o r g a n i s m .  At n e c r o p s y  no pathological  changes were  found in the thorac ic  organs ,  l iver ,  
and spleen.  The kidneys were  not en la rged  and showed no vis ib le  changes on sect ion.  His to logical  ex amin a -  
tion also showed no pathological  changes in the g lomerul i ,  tubules,  in te r s t i t i a l  t i ssue,  or  the ca lyces  and 
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pelv is  of the kidneys.  No growth of E. t. col i M-17 was found in the o ther  8 rabbi t s  s a c r i f i c e d a t  var ious  t imes  
during the f i r s t  6 days a f t e r  infection in cul tures  taken f r o m  the ur ine  and blood. His tological  examinat ion 
of the kidneys of these  rabbi t s  r evea l ed  no col lect ions of m i c r o o r g a n i s m s  or  i n f l ammato ry  changes in the 
p a r e n c h y m a  and pe lv i s  of the kidneys.  

Exper imen t s  of s e r i e s  II .  A 24 h cul ture  of P.  vu lgar i s  was injected in t ravenous ly  into 8 rabb i t s  of 
this s e r i e s .  During the f i r s t  day a f t e r  infection 4 rabb i t s  we re  sac r i f i ced .  The r ema in ing  4 an imals  were  
ki l led on the 2nd-6th day a f t e r  infection. 

A b a c t e r i e m i a  caused by P.  vu lgar i s  was p r e s e n t  in all  4 rabb i t s  s ac r i f i ced  24 h a f t e r  infection. Mean-  
while, r epea t ed  bac te r io log ica l  inves t iga t ion  of the ur ine  of these  an imals  15 min and 1, 2, 3.5, 5, and 24 h 
a f t e r  infection r e vea l ed  absence  of growth of the m i c r o o r g a n i s m .  The kidneys of these  rabb i t s  were  not en-  
la rged,  and showed no v is ib le  changes on sect ion.  Histological  examinat ion showed no changes in the glo-  
meru l i ,  tubules,  in te r s t i t i a l  t i ssue,  and pelvis  of the kidneys.  No col lect ions of m i c r o o r g a n i s m s  were  found 
in the g lomerul i ,  tubules,  and v e s s e l s  of the kidneys.  In the other  rabbi t s ,  s ac r i f i ced  on the 2nd-6th day 
a f t e r  infection, the blood and ur ine  were  s t e r i l e .  His tological  examinat ion r evea l ed  no i n f l ammato ry  changes 
in the pe lv is  and p a r e n c h y m a  of both kidneys .  No collect ions of m i c r o o r g a n i s m s  l ikewise were  found in the 
g lomerul i ,  tubules,  in te r s t i t i a l  t i ssue,  and blood ve s se l s  of the kidneys.  

The r e su l t s  of this s e r i e s  of expe r imen t s  showed that, despi te  the prolonged b a c t e r i e m i a  (24 h} a f t e r  
in t ravenous  injection of P... vu lgar i s ,  m i c r o o r g a n i s m s  of this spec ies  do not produce changes in the kidneys 
and do not pass  into the ur ine .  

Expe r imen t s  of s e r i e s  ]I!.  A 24 h cul ture  of B_.... pyocyaneus  was injected in t ravenous ly  into 8 rabbi t s  
of this s e r i e s ;  2 rabbi t s  were  ki l led 5 h and 2 m o r e  24 h a f t e r  infection. The r ema in ing  4 rabb i t s  were  
ki l led 2-6 days a f t e r  inject ion of the cul ture .  

The blood and ur ine  of the two rabb i t s  s ac r i f i ced  5 h a f t e r  in t ravenous  injection of a 24 h cul ture  of 
B._.. pyoeyaneus  were  s t e r i l e  be fo re  infection, tn blood cul tures  taken 50 rain, and 2 and 3.5 h a f t e r  infection, 
growth of B. pyocyaneus was obse rved .  Blood inves t igated 5 h a f t e r  infection was s t e r i l e .  Cultures of ur ine  
taken 15 min  and 1, 2, 3.5, and 5 h a f t e r  in t ravenous  injection of the cul ture  produced no growth of B~ pyo -  
cyaneus .  The kidneys were  not en la rged  and showed no vis ib le  changes on sect ion.  His to logica l  e x a m i n a -  
t ion of the kidneys r evea l ed  no changes in the glomerul i ,  tubules,  in te r s i t i t a l  t i ssue,  and pe lv i s .  

In the r ema in ing  6 rabb i t s  of this s e r i e s  of expe r imen t s ,  s ac r i f i ced  1-6 days a f t e r  infection, B. pyo -  
cyaneus was absent  f r o m  the blood and urine on bac te r io log ica l  examinat ion  of the kidneys of these  rabbi t s  
r evea l ed  no changes in the g lomeru l i ,  tubules,  in te r s t i t i a l  t i ssue ,  and pe lv i s .  

The b a c t e r i e m i a  produced in rabb i t s  by B. pyocyaneus thus p e r s i s t e d  for  the f i r s t  3.5 h and had c o m -  
p le te ly  d i sappea red  5 h a f t e r  infection, but b a c t e r i u r i a  was neve r  found e i ther  during the per iod  of b a c t e r i e -  
m i a  or  l a t e r .  

These  expe r imen t s  in which a 24 h cul ture  of E. coli, P .  vu lgar i s ,  and B. pyocyaneus,  the commones t  
agents  causing pyelonephr i t i s  in man,  were  injected in t ravenous ly  into rabb i t s  thus r evea l ed  that  m i c r o o r -  
gan i sms  of these spec ies  do not pa s s  f r o m  the blood s t r e a m  into the ur ine  through the intact  kidneys and do 
not produce  pathological  changes in the kidneys under  n o r m a l  physiological  conditions.  
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