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Table 2. Proteolytic activity of L. casei recovered after exposure of 
X-ray irradiation (mg of tyrosine/g of curd) 

Irradiation trial L. casei* 
Parent strain Mutants 

1 0.320 0.655 
2 0.375 0.610 
3 0.300 0.625 
4 0.380 0.670 
5 0.350 0.600 
Mean 0.345 0.632 

* No. of colonies of parent strain or mutants tested in each trial = 50. 

ac t iv i ty  of the  colonies was es tabl ished (table la).  Out  
of 50 colonies of the  p a r e n t  culture,  45 wi th  0-4 m m  clear- 
ance zones showed poor  pro teo ly t ic  ac t iv i ty .  A similar 
t r end  was observed  in case of 5-7 ram. However ,  clear- 
ance zones of 8-10 m m  exhib i ted  h igher  p ro teo ly t ic  
ac t iv i ty .  The analysis  of var iance  d a t a  (table lb) in 
regard to the  p ro teo ly t ic  ac t iv i ty  of 3 types  of colonies 
selected on the  basis of d iamete r  of c learance zones 
showed the  significance of F-ra t io  be tween  the  types.  
The re la t ionship  of p ro teo ly t ic  ac t iv i ty  wi th  the  zonal 
d iamete r  was t e s t ed  in a 3 • 3 con t igency  table,  and it 
was observed  t h a t  the  pro teo ly t ic  ac t iv i ty  is h ighly  
associa ted wi th  the  d i ame te r  of the  zone in m m  

(Z ~ = 39.49; p < 0.05). 

A l inear regression of ty ros ine  l ibera ted  wi th  c learance 
zone was f i t t ed  as 

(Y = 0.1322 + 0:0192 X) ()p2 = 75.87%), 
where Y = mg of tyrosine liberated/g, 
X = clearance zone (mm). 

The above  equa t ion  is p re sen ted  in figure 1. The correla- 
t ion betWeen tyros ine  l ibera ted  and clearance zone was 
0.871 (p < 0.01). 
The X - r a y  i r rad ia t ion  survival  curve  of L. casei (RTS) 
is i l lus t ra ted  in figure 2. An X - r a y  dose of 18,000 R gave 
less t h a n  1.0% survival  and m u t a n t s  (only those  wi th  
more  t h a n  10 m m  clearance zone) were isolated f rom 
such pet r i  dishes. 100 isolates f rom each of the  5 tr ials  
exh ib i ted  an appreciable  increase in pro teoly t ic  ac t iv i ty  
in milk (table 2) as co mp a red  to the  un i r rad ia ted  p a r e n t  
culture.  These  m u t a n t s  re ta ined  the i r  a l tered charac te r -  
istics even a f te r  several  subcul tures .  These resul ts  on 
enhanced  proteolys is  are  comparab le  to earlier observa-  
t ions  of Di l anyan  et  al. 3-5, who d e m o n s t r a t e d  increased 
pro teo ly t ic  ac t iv i ty  of X - r a y  m u t a n t s  of lactic acid 
bacter ia .  
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Summary. The pe rcen t  d i s t r ibu t ion  of per i tonea l  fluid cellular co n t en t  of adul t  female dogs was recorded and  found 
to be dissimilar  to all o the r  species examined ,  especial ly in regard to mesothel ia l  cell, po lymorphonuc lea r  leukocyte  
and l y m p h o c y t e  p ropor t ions .  

Per i tonea l  fluid cytologic specimens  ob ta ined  f rom dif- 
fe rent  m a m m a l i a n  species provide  basic da t a  to s t u d y  
the  cellular response  of serous abdomina l  fluid in hea l th  
and  disease. In  no rma l  women,  pelvic per i tonea l  fluid 
m a y  be considered a func t ion  of cell renewal  and degenera-  
t ion  whose  ba lance  changes  in pa thologica l  condi t ions  
so t h a t  cul-de-sac cytologic aspi ra t ions  m a y  be used to 
de t ec t  ear ly  ovar ian  cancer l ,  L Per i tonea l  fluid also 
provides  a useful tool for s tudy ing  in f l ammat ion  8,4, 
endocr ine  factors  5,6, es t rous  and mens t rua l  cycles 7 and 
pregnancyS,  9. The effect  of h u m a n  p regnancy  on peri-  
tonea l  fluid cy to logy  was found to be qui te  s imilar  to 
t h a t  observed  in mice.  In  t he  p re sen t  s tudy ,  we ana lyzed  
the  pe rcen t  d i s t r ibu t ion  of per i tonea l  fluid in adul t  
female dogs to ex t end  our  species knowledge of per i toneal  
fluid as well as to  de t e rmine  how the  cellular count  
compared  wi th  w o m e n  and  o ther  species so t h a t  we 
migh t  consider  th is  an imal  as a fu ture  model  for ex- 
pe r imen t s  involving per i tonea l  fluid cytology.  
23 adu l t  female  mongre l  dogs (3-4 years,  9.9 :k 0.2 kg) 
in good hea l th  and nu t r i t ion  wi th  n o r m a l  hea r t  rates,  
b lood pressure  and e lec t rocard iogram readings  were used. 

The animals  were t ranqui l ized  wi th  0.5 ml  acepromazine  
malea te  admin i s t e red  i.m. A cytologic specimen was 
then  asp i ra ted  th rough  the  ven t ra l  side of the  manua l ly  
res t ra ined,  p rone  animal  using a tubercul in  (1.0 ml) 
syringe wi th  a 23 gauge needle. The aspi ra ted  specimen 
was placed on an a lbumin  coated slide and s ta ined by  
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Papan ico laou ' s  procedure  10. 200 consecut ive  cells were 
r a n d o m l y  coun ted  and  grouped  as mesothel ia l  cells, 
po lymorphonuc lea r  (PMN) leukocytes ,  l ymphocy tes ,  
h is t iocytes ,  monocytes ,  m a s t  cells, bare  nuclei  (light to 
da rk  s ta in ing  nuclei  w i t h o u t  cytoplasm) and  daisy  cells. 
R a n d o m l y  coun t ing  a f ixed n u m b e r  of cells r a t he r  t h a n  
coun t ing  the  n u m b e r  of cells in an abso lu te  vo lume 
e l iminates  the  ex t r eme  var ia t ion  resul t ing f rom count ing  

The normal peritoneal fluid cellular content of adult female dogs as 
compared to women 

Adult female dogs Menstrual women 

No. of subjects 23 34 
Body weight (kg) 9.9 ~ 0.2 - 
Cell type Percent distribution of cells ~- SE 

Mesothelial cells 25.0 ~ 1.6 (6.0) 51.8 =~ 3.2 
PMN leukocytes 51.4 4- 1.9 (3.0) 11.9 -L 2.2 
Lymphocytes 12.9 • 0.8 (6.0) 23.0 i 1.9 
Histioeytes 6.7 -b 1.1 (16.0) 8.8 j[ 1.1 
Monoeytes 3.6 • 0.5 (13.0) - 
Mast cells 
Bare nuclei 
Daisy cells 

Percent coefficient of standard error variation in parenthesis. 

cells per  uni t  vo lume;  of ten  only  a few drops  were  aspi-  
ra ted.  By  d iv id ing  the  average cell coun t  by  2, the  pe rcen t  
d i s t r ibu t ion  of each individual  m e a n  cell coun t  was 
ob ta ined .  The SE for each  m e a n  cell coun t  was  calculated,  
and  the  pe rcen t  coeff icient  of SE var ia t ion ,  a rough  
index  of expe r imen ta l  error,  was ob ta ined  by  d iv id ing  
the  SE by  the  m e a n  and  mul t ip ly ing  by  100. 
The pe rcen t  d i s t r ibu t ion  of per i tonea l  fluid cellular 
co n t en t  of adul t  femal  dogs is dissimilar  to  t h a t  of w o m e n  
or any  o the r  species s tudied.  For  example ,  meso the l ia l  
cell, P M N  leukocyte  and  l y m p h o c y t e  p ropor t ions  were 
found  to be 25.0%, 51.4~ and 12.9~ respect ively ,  as 
compared  wi th  55.4%, 16.7~ and 7.3% in female r abb i t s  
and 51.8%, 11.9~ and 23.0% in women.  The dog PMN 
leukocyte  d is t r ibut ion ,  in par t icular ,  was s ignif icant ly  
g rea te r  t han  t h a t  recorded in o the r  species (table). 
Per i tonea l  fluid spec imens  in the  dog were c loudy and 
viscous, while spec imens  in mos t  o ther  species s tud ied  
were found  to be clear, colorless and of low viscosi ty.  This  
da t a  suggests  t h a t  cellular exfol iat ion f rom the  abdomina l  
cav i ty  in dogs is qui te  d i f ferent  f rom t h a t  found  in o ther  
species. However ,  we do no t  feel th is  would p r e v e n t  the  
dog f rom being used as an animal  model  in fu ture  s tudies  
examin ing  the  effects of in f lammat ion ,  cancer,  hormones ,  
p r egnancy  and  o the r  fac tors  of per i tonea l  fluid cytology.  
In  any  case, the  p re sen t  s t u d y  does ex t end  our  knowledge  
of species differences and  aids in our u n d e r s t an d i n g  the  
cellular response  of abdomina l  serous fluid in hea l th  
and disease. 
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Summary. 5-bromo-2-deoxyur id ine  (BUdR) removal  f rom liver DNA in newborn  and young adul t  ra t s  has  been 
d e m o n s t r a t e d :  it  forms the  basis of a reliable me th o d  to measure  I )NA repair  in t issues p rov ided  wi th  de tec tab le  
DNA syn the t i c  ac t iv i ty .  

Recent ly ,  removal  of 5-bromo-2-deoxyur id ine  (BUdR) 
incorpora ted  in DNA of regenera t ing  ra t  l iver has been 
d e m o n s t r a t e d  and a t t r i bu t ed  to repair  ac t iv i ty  ~. Other  
evidence of excision repair  of B U d R  from DNA of mice 
e m b r y o  comes f rom Skalko 's  and Packa rd ' s  work :  B U d R ,  
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Time alter 3H-TdR+14C-BUdR injection 
Time-course of liver mass (g) in 1-day-old (0 O) and young adult 
(100 120 g) (�9169 rats which were injected with a mixture of 3H- 
TdR and i~C-BUdR (7.0 ~Ci + 1.0 ~Ci/100 g b.wt). In young adults, 
data are the mean of 5 values • SEM, while in newborns, the nlean 
of 56 values for 1 h and 1 d groups, and of 36 values for 2, 6 and 21 d 
groups • SEM is reported. 

bu t  not  5- iodo-2-deoxyuridine ( JUUR) ,  is removed  m a 
2-day-period and th is  could explain the  higher  tox ic i ty  
of equ iva len t  dose of the  la t t e r  ha logena ted  c o m p o u n d  s. 
Therefore  we have  searched for a similar B U d R  remova l  
in newborns  and young  adults .  
Material and methods. 1-day-old Wis ta r  ra ts  were s.c. 
injected,  in quadrup l i ca te  groups,  wi th  a mix tu re  of 
3H- thymidine  (TdR) and  i*C-BUdR (18.5 Ci /mmole and 
60 mCi/mmole,  respect ively .  The Radiochemica l  Centre,  
Amersham,  England)  in the  rat io 3H/14C = 7 (7.0 txCi T d R  
plus 1.0 ~xCi B U d R / 1 0 0  g b. wt).  The same t racers  were 
i.p. in jected,  in the  same dose, in female ra t s  (in groups  
of 5) weighing 100-120 g. In young adults ,  l ivers were 
r emoved  at  hours  1 and  8 and  at  days  1, 2, 6 and  13, and 
processed separa te ly .  In  newborns ,  14-liver pools  in the  
case of 1 h and 1 d groups  and  9-liver pools in the  case of 
6, 13 and 21 d groups  were carr ied out.  DNA was ex t r ac t ed  
using a phenol  m e t h o d  4, as we previous ly  repor ted  ~, and 
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