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In infection produced by in t ravenous  inject ion of s taphylococci  of s t r a in  Wood-46 into albino 
r a t s ,  m a r k e d c h a n g e s  take place in the l i ve r  function and, in pa r t i cu la r ,  the synthes is  and 
l ibera t ion  of bile acids a re  sharp ly  inhibited. The i r  total concentra t ion  in the bile fal ls  
chiefly on account of taurochol ic ,  glycocholic,  and deoxycholic acids,  whereas  the con- 
cen t ra t ion  of cholic acid i t se l f  r i s e s ,  evidently because  of inhibition of the convers ion  of 
cho les te ro l  into p r i m a r y  bile acids and conjugation of cholic acid with glycine andtaur ine .  
The hyperbi l i rubinochol ia  obse rved  in the e a r l y  per iods  of infection a r i s e s  on account of 
hemolys i s  of the red ce l l s .  
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P rev ious  invest igat ions [1-3, 8] have shown that s taphylococcal  toxins have a marked  hepatotropic  
action. In dogs, albino ra t s ,  and guinea pigs they reduce the intensi ty of bile secre t ion,  inhibit the synthe-  
s is  of bile acids ,  i nc rease  the concent ra t ions  of choles te ro l  and bi l i rubin  in the bi le,  and dis turb the s ta -  
bi l iz ing p r o p e r t i e s  of the bile and m o t o r  act ivi ty  of the ex t rahepa t ic  bile ducts.  

It was accordingly  decided to study the state of the l ive r  function in exper imen ta l  s taphylococcal  in- 
fection and, in pa r t i cu la r ,  the s tate  of synthes is  of bile acids and the excre t ion  of cho les te ro l  andbi l i rubin  
with the bi le .  

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  c a r r i e d  out on 75 male  r a t s  weighing 130-200 g. Staphylococcal  infection was 
produced by in t ravenous  inject ion of a 24-h cul ture  of s taphylococci  of s t r a in  Wood-46 in a dose of 5 x 109 
bac t e r i a l  ce l l s /100  g body weight. The development  and durat ion of the infection were  moni tored by making 
squash p r epa ra t i ons  of the in ternal  o rgans  on nutr ient  agar  and ti~en identifying the growing cul tures  and 
a lso  by m e a s u r i n g  the body t e m p e r a t u r e  and studying changes in the blood count. 

On the 4th day of infection la rge  num b er s  of s taphylococci  were  seeded f r o m  the internal  organs  of 
the ra t s ,  whereas  on the 8th and 15th days seedings  f r o m  the hear t  and lungs were  s te r i l e ,  and posi t ive 
cu l tures  were  obtained only f r o m  the kidneys,  l iver ,  and spleen.  After  infection the ra t s  were  apathetic,  
they los t  the i r  appet i te ,  and responded feebly to ex te rna l  s t imul i .  The body weight fell ,  for  example ,  f r o m  
184 • to 148 • 18 g on the 15th day. The body t e m p e r a t u r e  on the 2nd day of infection was inc reased  by 
1.5-2~ and on the 8th day in mos t  an imals  by I~ On the 8th day the red cell  count was reduced by 27~ 
but the white cel l  count was inc reased  (from 15,620 to 21,250/mm3). Consequently,  s taphylococcal  infec-  
t ion when produced by this method in r a t s  l as ted  m o r e  than 2 weeks .  

The s tate  of the l i ve r  function was de te rmined  both before  infection (control), and on the 4th, 8th, and 
15th days a f t e r  infection by the method desc r ibed  p rev ious ly  [4], including ch romatography  of the bi le.  
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EXPERIMENTAL RESULTS 

During the 2 weeks of s taphylococcal  s ep t i cemia  the intensity of the bile s ec re t ion  showed no s ig-  
nif icant  change.  The level  of bile s ec re t i on  was dep re s sed  for  only a shor t  t ime - the f i r s t  3-4 days.  In 
s taphylococcal  infection, and a lso  in toxemia ,  mainly  cholic format ion ,  one of the pr inc ipa l  p r o c e s s e s  in 
secre t ion ,  was inhibited. In pa r t i cu la r ,  3 days a f t e r  infection the concent ra t ion  of bile acids in separa te  
hourly por t ions  of bile did not exceed 766-500 mg~  compared  with 1214-475 mg~  in the control;  a f t e r  7 
clays the f igure was 800-410 mg~ and a f t e r  15 days it was 933-383 rag%. As a resul t ,  in the f i r s t  per iod 
of obse rva t ion  the total  quantity of bile acids was reduced by 35%. L a t e r  the excre t ion  of cholates  with 
the bile i nc reased  a l i t t le .  Never the less ,  even  15 days a f t e r  infection it had not reached its initial level .  
Both the fo rmat ion  of p r i m a r y  bile acids and their  conjugation were  inhibited. For  instance,  the concen-  
t ra t ion  of taurochol ic  acid in the bile at all  per iods  of obse rva t ion  was cons iderably  reduced (on the a v e r -  
age f r o m  10.3 to 6.6, 7.1, and 7.8 rag/100 g body weight r espec t ive ly ,  o r  by 36, 31, and 24~). The p ro ce s s  
of conjugation of cholic acid with glycine was dis turbed even m o r e .  This  stage of the cho la te - fo rming  p r o -  
ce s s  a lmos t  comple te ly  blocked throughout the per iod of infection, by 32% during the f i r s t  per iod of ob- 
se rva t ion ,  by 10% during the second, and by 49% during the third per iod.  

By con t ras t  with s taphylococcal  toxemia,  during infection the conver s ion  of deoxycholic into cholic 
acid was not s ignif icant ly affected or  was l e s s  s eve re ly  dis turbed.  Cholic acid can be detected only as 
t r a c e s  in the bile of healthy ra t s ;  i ,e. ,  i ts concent ra t ion  is below 1-2 rag%. In s taphylococcal  infection, 
however,  its concent ra t ion  in ce r t a in  hourly por t ions  of bile i nc rea sed  to 4-8 mg% in the f i r s t  per iod of 
observa t ion ,  to 3-20 rag% in the second period,  and to 5 - 2 f m g %  in the third per iod.  

In s taphylococcal  infection, just  as in s taphylococcal  toxemia,  profound d i s tu rbances  thus takes place 
in the synthes is  of bile acids .  The sharp  dec rease  in the total cholate concent ra t ion  in the bile points to 
inhibition of the conver s ion  of p r i m a r y  bile acids (cholic and deoxycholic) f r o m  choles te ro l .  The dec rease  
in the concent ra t ion  of taurochol ic  acid and d i sappearance  of glycocholic  acid f r o m  the bile,  a s soc ia ted  
with an i nc rea se  in the cholic acid concentra t ion,  sugges t  that in this d i sease  the fo rma t ion  of conjugation 
compounds of cholic acid with taur ine  and glycine is inhibited. This  may  take place e i the r  through a s h a r p  
dec rease  in the r e s e r v e s  of taur ine  and glycine in the l ive r  or  through inhibition of those b iochemica l  r e -  
act ions that are  respons ib le  for  the conjugation of cholic acid with amino acids .  

The c h o l e s t e r o l - e x c r e t o r y  function of the l i ve r  was not significantly changed in s taphylococcal  in- 
fection,  while the b i l i rubin  excre t ion  was intensif ied only during the f i r s t  4 days.  The hyperbi l i rubinochol ia ,  
produced by s taphylococcal  infection and toxemia ,  was the r e su l t  of the hemolyt ic  act ion of the s taphylo-  
coccal  toxin. 

In s taphylococcal  infection the colloid s tate  of the bile was dis turbed and conditions were  c rea ted  to 
cause  prec ip i ta t ion  of its components ,  as shown by a dec rease  in the ra t io  between conjugated and f ree  bile 
acids and in the c h o l a t e -  cho les te ro l  ra t io .  Because of the s m a l l e r  dec rease  in the cholate concentra t ion  
compared  with the i n c r e a s e d  re la t ive  cho les t e ro l  concentra t ion  in the bi le,  this l as t  ra t io  was reduced at 
all per iods  of observa t ion .  In the f i r s t  per iod it did not exceed a mean  value of 40, in the second per iod 
50, and in the th i rd  per iod 44 com pared  with a no rma l  level  of 65. 

In s taphylococcal  infection the state of the l i ve r  function and, in pa r t i cu la r ,  the synthes is  of bile acids,  
are  thus d is turbed.  Both the fo rmat ion  of p r i m a r y  bile acids and the i r  conjugation with amino acids a re  
inhibited. Inhibition of cholate fo rmat ion  and also,  to a ce r t a in  extent  the hyperb i l i rub inechol ia  a r i s ing  
under  these conditions,  leads to a reduct ion in the s tabi l iz ing p r o p e r t i e s  of the bi le .  

The inhibition of cholate fo rma t ion  in s taphylococcal  infection is evidently a r e su l t  of the ef fec t  of 
the toxin on r e sp i r a t i on  and oxidative phosphoryla t ion  in the l i ve r  mi tochondr ia .  There  are  data in the 
l i t e r a tu r e  to show that  s taphylococcal  toxin reduces  the intensi ty of r e sp i r a t i on  in the l i ve r  [5, 9], and the 
main  source  of the energy  requi red  for  bile fo rmat ion  is t i s sue  r e sp i r a t i on  coupled with oxidative phos-  
phoryla t ion  [6, 7]. 
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