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The  s t r a in s  used were Saccharomyces cerevisiae 5323/A 
a/c~TRPJTRP 5, 5423/B a /~TRPs / t rps_  2 and  5423/C a/~ 
trp5 2/trps_2 which  are h igh ly  isogenic for t he  genet ic  
c o m p l e m e n t  a r o u n d  the  t r y p t o p h a n - s y n t h e t a s e  coding 
gene. 

Results and discussion. 1. G e n e r a t i o n  t ime.  In  each  
cu l tu re  med ium,  gene ra t i on  t ime  differs s ign i f i can t ly  
a m o n g  the  s t r a ins  tes ted .  As the  t ab le  shows, t he  he te ro-  
zygous s t r a i n  T R P s / t r p s _  2 possesses, in b o t h  m e d i u m  1 
and  m e d i u m  2, a gene ra t i on  t ime  s ign i f ican t ly  lower t h a n  
t h a t  of t he  two h o m o z y g o u s  s t ra ins  trps_~/trps_o " and  
T R P J T R P  5. 

2. Cell yields.  C o m p a r a b l e  resul t s  were o b t a i n e d  for cell 
yield. As shown  in t he  table ,  th i s  p a r a m e t e r  differs 
s ignif icant ly ,  for a g iven  cu l tu re  m ed i um ,  in the  s t ra ins  
tes ted .  A s igni f ican t  di f ference is also observed ,  for a 
g iven  s t ra in ,  in t he  cu l tu re  med ia  t e s t ed ;  t he  he te ro-  
zygous s t r a in  T R P J t r p s _  2 a lways  possesses t he  h ighes t  
cell yield values.  

3. Var iab i l i ty .  The  v a r i a b i l i t y  in  gene ra t i on  t i m e  a n d  
in cell yield v a r y  s ignif icant ly ,  for a g iven  T R P :  t r p  gene 
combina t i on ,  a m o n g  t he  cu l tu re  media .  I n  par t i cu la r ,  
t he  s t r a in  which  shows the  m a x i m u m  of va r i ab i l i t y  in 
func t ion  of the  cu l tu re  med ium,  is t he  he t e rozygous  
s t r a in  TRP~/ t rps_  2, whereas  the  va r i ab i l i t y  of t he  two 
h o m o z y g o u s  s t ra ins  T R P s / T R P  5 and  trp5 2/trps_2 is no t  
s t a t i s t i ca l ly  s ignif icant .  

The  d a t a  we h a v e  ob t a ined  are  conf i rmed  b y  t he  anal-  
ysis of the  g rowth  p a r a m e t e r s  of the  he t e rozygous  s t r a in  
TRPa / t rps_  2 S R - I  wh ich  was selected as a spon t aneous  
r e v e r t a n t  f rom the  recessive h o m o z y g o u s  s t r a in  trps_ J 
trps_ ~. The  revers ion  is no t  due  to  suppressor  m u t a t i o n  
(G. Signifredi,  pe r sona l  communica t ion ) .  

As shown  in t he  tab le ,  TRPs / t rps_  2 S R - I ,  wh ich  is in  
the  h ighes t  possible cond i t ion  of i sogeny of t he  genet ic  
c o m p l e m e n t  a r o u n d  t h e  he t e rozygous  m a r k e r  in  com- 
par i son  w i t h  the  h o m o z y g o u s  s t r a i n  f rom which  i t  is 
der ived,  possesses a lower gene ra t ion  t i m e  a n d  a h ighe r  
cell yield t h a n  the  con t ro l  s t r a in s  conf i rming  t he  effect 
of the  he t e rozygous  cond i t ion  on  these  g r o w t h  p a r a m -  
eters  in yeas t  a n d  t h u s  the  ex is tence  of b iochemica l ly  
d e t e r m i n e d  he teros is  in  th i s  organism.  

I t  was  observed  t h a t  the  he t e ro t i c  effect  of t h e  gene 
c o m b i n a t i o n  TRPs / t rp5  2 is h ighe r  in m e d i u m  1 t h a n  in 
t he  o the r  cu l tu re  media .  

This  o b s e r v a t i o n  a n d  t he  fac t  t h a t  the  n a t u r a l  ' h a b i t a t '  
for yeas t  is p r o b a b l y  s imilar  to  the  one of the  ' s t ress '  
media ,  sugges t  t h a t  t he re  exis ts  a s ign i f ican t  p r o b a b i l i t y  
of op t imiz ing ,  in  func t i on  of t h e  d i f fe ren t  cu l tu re  media ,  
gene ra t ion  t ime  as well  as cell yield.  

F u r t h e r  s tudies  now in progress  will he lp  in es tab l i sh ing  
w h e t h e r  he teros is  in yeas t  is gene-specif ic  or allele specific, 
i.e., if i t  depends  on  a specific b iochemica l  b lock  in a 
g iven  b i o s y n t h e t i c  p a t h w a y ,  or on  the  molecu la r  n a t u r e  
of the  m u t a t i o n ,  i n d e p e n d e n t l y  of t he  gene in which  i t  
has  occur red  (PuGLISI e t  al., in p repa ra t ion ) .  
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Summary. Oral  an t ib io t i c  p r ophy l ax i s  of mice, pa r t i cu l a r l y  
G V H D ,  a l te rs  bac te r i c ida l  a c t i v i t y  of the  host .  

Sepsis c o n t r i b u t e s  to  m o r t a l i t y  in an ima l s  w i th  a 
severely  compromised  immunolog ic  sys tem such  as t h a t  
found  in i r r ad i a t ed  mice and  in those  unde rgo ing  graf t -  
ve r sus -hos t  disease (GVHD).  To obv ia t e  th i s  diff icul ty,  
n u m e r o u s  inves t iga to r s  h a v e  used ora l  an t ib io t i c  pro-  
phy lax i s  to  reduce  gu t  flora, an  i m p o r t a n t  source of 
bac t e r i a l  in fec t ion  1 a. However ,  d e c o n t a m i n a t i o n  m a y  
also a l t e r  h o s t  res i s tance  to  infec t ion  if mic rob ia l  agen t s  
are r e in t roduced .  This  hypo thes i s  is s u p p o r t e d  b y  the  
o b s e r v a t i o n  t h a t  i n t r ace l lu l a r  d iges t ion is impa i r ed  in 
germfree  an ima l s  even  t h o u g h  phagocy t i c  ra tes  are 
normal4  6. 

The  possible  r e l a t ionsh ip  be tween  enter ic  f lora and  
hos t  r es i s t ance  a f te r  i r r ad i a t i on  and  du r ing  G V H D  led 
to t he  p r e sen t  i nves t iga t ion  of bac te r i a l  u p t a k e  and  kil- 
l ing in c o n v e n t i o n a l  a n d  d e c o n t a m i n a t e d  mice. More 
specifically,  we wished to d e t e r m i n e  w h e t h e r  t he  ret iculo-  
endo the l i a l  (RE) s y s t e m  of an t ib io t i c  d e c o n t a m i n a t e d  
an imal s  h a d  a l t e red  capabi l i t ies  to  e l imina te  chal lenge 
doses of bac t e r i a l  organisms.  

Male B6CBF1 mice were i r r ad i a t ed  w i th  850 rads  de- 
l ivered  a t  40 r a d s / m i n  b y  a 300 k V p  Genera l  E lec t r i c  
M a x i t r o n  X - r a y L  This  dose is 100 rads  g rea te r  t h a n  the  
LD99. B6CBF1 an ima l s  des t ined  to undergo  G V H D  re- 
ceived i .v .  in jec t ions  c o n t a i n i n g  5 • 10 ~ al logeneic CBA 

those  w i t h  r a d i a t i o n - i n d u c e d  i n j u r y  or those  undergo ing  

spleen cells w i th in  4 h af te r  i r r ad i a t i on  7,s. I r r a d i a t e d  
mice die a r o u n d  day  14 while  mice  w i t h  G V H D  only  sur- 
v ive  7 days.  Mice to be  d e c o n t a m i n a t e d  were p laced  in a 
l a m i n a r  air  flow e n v i r o n m e n t  w i t h  ster i le  cages, food, 
bedd ing  a n d  g iven  b a c i t r a c i n  a n d  n e o m y c i n  in acidif ied 
(pH 4) d r i nk ing  w a t e r  7,". Feca l  pel le ts  were cu l tu red  in 
Thioglycol la te  b r o t h  to insure  t h a t  d e c o n t a m i n a t i o n  was 
successful.  
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Fig. 1. Phase  cont ras t  micrograph 
of mouse l iver  30 min  after per- 
fusiotl w i th  1 • 109 Salmonella ty- 
phimurium. Note t h a t  organisms 
(B) are t r apped  ext race l lu lar ly  in 
the sinusoids (S). 

Fig. 2. Elec t ron  micrograph of 
mouse l iver  30 rain after  perfusion 
wi th  1 • 10 9 Salmonella typhimu- 
rium. Although surrounded b y  
bac te r i a  (B), the Ktipffer cell (K) 
in the l iver  s inusoid (S) appears  
unable  to phagocyt ize  them. 
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T h e  t e c h n i q u e s  of m o u s e  liver pe r fus ion  were s imi la r  
to  t ho se  used  b y  o th e r  a u t h o r s  ~ a n d  h a v e  r ecen t ly  been  
descr ibed  in de ta i l  n .  I n t a c t  mice  were in jec ted  i .v.  w i th  
1 • 109 Salmonella typhimurium in a v o l u m e  of 0.1 ml.  
Af t e r  20 rain, mice  were e u t h a n a t i z e d  b y  cervical  disloca- 
t ion,  an d  the  n u m b e r s  of bac te r i a  in liver, spleen a n d  
ca rcass  s a m p l e s  were  q u a n t i a t e d l L  T h e  dif ferences  be- 
tween  the  t o t a l  b ac t e r i a  recovered  and  the  n u m b e r  in- 
j ec ted  was  a s s u m e d  to reflect  t he  n u m b e r  of bac te r i a  
killed b y  t h e  h o s t  in the  20 mill. 

To d e t e r m i n e  if h epa t i c  t r a p p i n g  of bac te r ia  was  a l te red  
in d e c o n t a m i n a t e d  an ima l s ,  live bac te r i a  were per fused  
d i r ec t ly  in to  t h e  e x p e r i m e n t a l l y  i sola ted m o u s e  l iver in 
s i tu ,  Th e  ab i l i ty  of t he  pe r fused  liver to t r a p  bac te r i a  
(Table 1) is n o t  s t a t i s t i c a l l y  d i f fe rent  in e i ther  un i r rad i -  
a ted ,  i r r ad ia t ed  or G V H D  affec ted  mice, w h e t h e r  or n o t  
t h e y  were c o n v e n t i o n a l  or d e c o n t a m i n a t e d .  

Bac te r i a  t r a p p e d  b y  the  pe r fused  o rgan  were still  
viable.  Bac te r i a  a p p a r e n t l y  are t r a p p e d  ex t r ace l lu l a r ly  
w i th i n  the  s inuso ids  of t he  pe r fused  o rgan  in large n u m -  
bers  (Figure  1). Th e  absense  of opsonic  c o m p o n e n t s  n in 
the  pe r fus ion  f luid p r e v e n t e d  p h a g o c y t o s i s  of bac te r i a  b y  
t he  K u p f f e r  ceils, as long  as 30 m i n  a f te r  per fus ion  of t he  
m i c r o o r g a n i s m s  (Figure  2). I n t r ace l lu l a r  bac te r i a  were 
on ly  obse rved  in l iver m o n o c y t e s  fol lowing i .v,  in jec t ion  
of the  i n t a c t  a n i m a l  b u t  no t  a f te r  pe r fus ion  of t he  isola ted 
liver. 

20 m i n u t e s  a f te r  i .v .  in jec t ion  of 1 • 10 ~ v iable  bac t e r i a  
in to  c o n v e n t i o n a l  u n i r r a d i a t e d  mice,  50% of t he  o rgan-  
i sms  were killed. No s ign i f i can t  di f ferences  in t he  pe r c e n t  
of bac t e r i a  killed were no t ed  if mice  h a d  been  i r r ad ia t ed  
or were u n d e r g o i n g  G V H D  (Table 2). Likewise,  the  dis- 
t r i b u t i o n  of v iable  S. typhimurium a m o n g  the  liver, spleen 
a n d  ca rcass  was  essen t ia l ly  s imi la r  in all th ree  t r e a t m e n t  

Table 1. Percent trapping of injected Salmonella typhimurium by 
the perfused liver of conventional and decontaminated mice re- 
ceiving either no treatment or irradiation or undergoing GVHD 

Percent trapping Unirr Irr a GVHD 2 

Conv. b 65.5 69.7 73.2 
Decon. b 62.8 76.5 72.6 

�9 All experiments were done 3 days before the expected time of death 
for each group of mice. Irradiated mice usually die on day 14, hence 
experiments were performed on days 11, 12 and 13 postirradiation; 
mice with GVHD die on day 7 and were studied on days 4, 5 and 6. 
b6 livers were perfused in each group. 

Table 2. Percent of recovery of viable Salmonella typhimurium 
20 min after intravenous injection of 1 x 109 bacteria into both con- 
ventional and decontaminated, unirradiated, irradiated and nfiee 
with GVHD 

Percent recovery~ 
Colwentional Decontaminated 
unirr irr GVHD unirr irr GVHD 

Liver 25.5 17.6 20.7 29.2 23.3 20.6 
Spleen 0.5 0.6 0.5 0.6 0.3 0.3 
Carcass 25.0 23.8 29.7 38.6 59.0 b 40.9 b 

Percent 
recovered 51.0 42.0 50.9 68.4 82.6 61.8 

Percent 
killing 49.0 58.0 49.1 31.6 17.4 b 38.2 b 

No flora other than S. typhimurium were found in tissues at the 
dilutions studied. SStatistically different from appropriate control. 
6 mice were used to obtain each value shown. 

groups .  "When n o r m a l  mice  or mice  w i th  G V H D  were 
d e c o n t a m i n a t e d  w i th  ant ib io t ics ,  no s ign i f ican t  differ- 
ences were no t e d  b e t w e e n  t h e m  ei ther  in t he  to t a l  pe r c e n t  
r ecovery  or t he  d i s t r i bu t i on  of bac te r i a  wh ich  r e m a i n e d  
v iab le  w i t h i n  t h e  t i ssues .  I r r a d i a t e d  mice  were a f fec ted  
more  b y  d e c o n t a m i n a t i o n .  I n  th i s  g roup  bac te r ic ida l  
a c t i v i t y  in t he  carcass  was  n o t a b l y  lower t h a n  in t he  
o ther  two g roups  of d e c o n t a m i n a t e d  an imals .  J u d g i n g  by  
these  f indings ,  we conc lude  t h a t  bac te r ic ida l  a m o u n t s  of 
an t ib io t ic  do no t  en te r  the  blood s t r e a m.  

A l t h o u g h  bac te r ia l  ki l l ing r e m a i n s  n o r m a l  a f te r  rad ia -  
t ion  a nd  d u r i n g  G V H D ,  e x t r a h e p a t i c  bac te r ic ida l  sys-  
t ems ,  w h ic h  a c c o u n t e d  for a p p r o x i m a t e l y  50% of t he  
bac te r ia  killed wi th in  20 min ,  are r educed  s ign i f i can t ly  by  
the  d e c o n t a m i n a t i o n  process.  Depressed  bac te r ic ida l  
a c t i v i t y  was  m o s t  a p p a r e n t  in i r r ad ia t ed  an imals .  In  un -  
i r r ad ia ted  an imals ,  n o r m a l  g r a n u l o c y t e  levels m a y  par t i a l -  
ly m a s k  a s imi la r  d e c o n t a m i n a t i o n - i n d u c e d  depress ion  of 
bac te r ic ida l  ac t iv i ty .  Likewise,  in a n ima l s  u n d e r g o i n g  
G V H D ,  e n g r a f t m e n t  w i t h  sp leen  ceils m a y  c o m p e n s a t e  
pa r t i a l ly  for decreased  an t ibac t e r i a l  a c t i v i t y  ~ .  
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Summary. G o n a d e c t o m y  of S W R  of b o t h  sexes  s ign i f i can t ly  r educed  the  n u m b e r  of cyst icerci  of Taenia crassiceps, 
60 d a y s  p o s t  infect ion.  The re  was  a s ign i f i can t  decrease  in the  t o t a l  n u m b e r  of l a rvae  a nd  t he  n u m b e r  of n o n b u d d i n g  
ind iv idua l s ,  c o r r e s p o n d i n g  w i th  increased  n u m b e r  of b u d d i n g  larvae .  Th i s  ind ica tes  t h a t  t he  a s e xua l  mu l t i p l i c a t i on  
of cys t icerc i  in p o p u l a t i o n s  f rom g o n a d e c t o m i z e d  mice was  inhib i ted .  

I n  two e x p e r i m e n t s  80 S W R  mice  of b o t h  sexes,  6 
m o n t h s  old, were used.  H a l f  of t h e m  were g o n a d e c t o m i z e d  
a m o n t h  pr ior  to  infect ion.  All were infec ted  w i th  25 non-  
b u d d i n g  cys t icerc i  each  and  killed 60 d a y s  pos t  infect ion.  
A t  a u t o p s y  t h e  n u m b e r  of n o n b u d d i n g  ind iv idua l s ,  b u d -  

d ing  ind iv idua l s ,  a nd  t h e  t o t a l  n u m b e r  of l a rvae  were 
counted .  

In  b o t h  e x p e r i m e n t s  cont ro l  f emales  h a d  more  l a rvae  
t h a n  con t ro l  males ,  t h e  m e a n  n u m b e r  of l a rvae  f r o m  
pe r i tonea l  cav i t ies  be ing  82 =~ 4.33 a nd  73 • 4.14 in  


