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f rom b r o n c h o p n e u m o n i c  changes  in the  lungs of the  2 cows 
�9 which  developed pos t -ope ra t ive  p u l m o n a r y  infect ion and  
mild chronic  i n f l ammat ion  at  t he  site of i m p l a n t a t i o n  of 
t he  3, 4 -benzpyrene  pellets  in t he  kidney,  no change  of 
any  significance could be de tec ted  in any  animal .  

Subcutaneous  i m p l a n t a t i o n  of these  3 ,4 -benzpyrene  
pellets  (5 mg) or in jec t ions  of olive oil suspension (10 rag) 
of MCA f rom the  same bo t t l e  p roduced  sarcomas  in near ly  
100% Wis t a r  ra ts  wi th in  a per iod of 9 m o n t h s  of exposure  
to  the  carcinogens.  Our f indings,  of course, do no t  de- 
m o n s t r a t e  t h a t  ca t t l e  are res i s t an t  to MCA or 3,4- 
benzpy rene :  observa t ions  for longer per iods  in larger 
groups  of animals  or admin i s t r a t i on  of the  carcinogens by  
o the r  routes,  and in d i f ferent  doses and schedules  m a y  
reveal  resul ts  d i f fe rent  f rom those  r epor ted  here  4. 
A t t e m p t s  to induce neoplasms  in i n f r ahuman  p r ima te s  
have  also been f r equen t ly  unsuccessfuD ,6. 

Zusammen/assung. Flint  jungen KXlbern wurd en  
chemische  Karz inogene  (20-Methylcholanthren  und  3,4- 
Benzpyren)  s u b k u t a n  oder  mi t t e l s  implan t i e r t e r  Gelat ine-  
kapseln  verabre icht .  Die Tiere wurden  6 36 Monate  lang 

beobach te t .  I n  ke inem der  Tiere k o n n t en  s ignif ikante  
Ver / inderungen  fes tgeste l l t  werden.  

S. P.  DATTA 7 and  T. GHOSE s 

Department o/ Pathology, Monash University, 
Melbourne (Victoria, Australia), 2d July 1969. 

4 This work was supported by grants from the Anti Cancer Council 
of Victoria, The National Health and Medical Research Council 
and the Australian Research Grants Committee. We are grateful 
to Mr. J. NAYMAN, Monash University, Department of Surgery, 
for surgical help, to Professor K. V. F. JUBB, Faculty of Veterinary 
Medicine, Melbourne University, for offering the facility to carry 
out the autopsies, and to Professor R. C. NAmN, Monash University, 
Department of Pathology, for making available other facilities 
needed in this investigation. 

5 S. P. KENT, Ann. N.Y. Acad. Sci. 85, 819 (1960). 
B. M. LEVY, Nature 200, 182 (1963). 

7 Present address: University of Wisconsin-Parkside, Kenosha, 
Wisconsin 53140 (USA). 

8 Present address: Department of Pathology, Dalhousie University, 
Halifax, N.S. (Canada). 

R e a c t i o n  of P u l m o n a r y  M a c r o p h a g e s  to the  P r e s e n c e  of F o r e i g n  P r o t e i n  Mater ia l  in the Alveo l i  
d u r i n g  Metabo l i c  A c i d o s i s  

The re t iculoendothel ia l  sys tem in the  alveolar  walls is 
represen ted  by  a sys tem of alveolar cells placed in the  
in ters t i t ia l  a rgentaf f in  ne twork  of the  in tera lveolar  septa .  
These cells enter,  on various impulses,  into the  a lveolar  
spaces and  become free alveolar  cells wi th  the  abi l i ty  of 
phagocytosis ,  i.e. maerophages  (BER'rALANFFYt'~). This  
del iver ing process takes  place no t  only af ter  t he  pene t ra t -  
ing of foreign par t ic les  into the  alveoli bu t  also under  
o ther  c i rcumstances ,  e.g. as descr ibed by  JANSSEN a dur ing  
p ro t r ac t ed  suffocation.  Besides free alveolar  cells one 
somet imes  finds g ian t  cells wi th  sudanophi l ic  cy top lasmic  
inclusions (in o therwise  hea l t hy  individuals) .  The longer 
the  in terval  be tween  the  beginning  of suffocat ion  and the  
in s t an t  of dea th ,  t he  more  of ten  the  mul t inuc lea r  g ian t  
cells wi th  sudanophi l ic  cy top lasmic  inclusions are found.  

J ANSSEN a believes t h a t  the  impulse  evoking the  deliver- 
ing of alveolar  ceils and  the i r  t r an s fo rma t ion  into g iant  
ceils is, in this  case, lack of oxygen.  This  exp lana t ion  
con t rad ic t s  VALDIVIA'S 4 opinion.  VALDIVIA 4 kep t  t he  
expe r imen ta l  animals  in a hypobar i c  chambe r  w i th  the  
par t ia l  pressure  of oxygen  decreased to 50% for several  
weeks;  in the  his tological  p repara t ions  of t he  lungs of t he  
killed animals  he could no t  see any  free alveolar  cells. 

In  add i t ion  to  oxygen  s t a rva t ion  a n u m b e r  of o the r  
changes  take  place dur ing suffocat ion:  CO 2 accumula t ion ,  
fo rma t ion  of acid metabo l i t s  of anaerobic  me tabo l i sm 
and  consequent ly ,  to a decrease of pH. E v e n  if acidosis 
itself, as we have  d e m o n s t r a t e d  in ano the r  r epo r t  (MRXz 
et  al. 5) does no t  p roduce  the  del iver ing of alveolar  macro-  
phages,  the  ques t ion  is whe the r  i t  would no t  effect,  in 
some way,  the  abi l i ty  of the  alveolar  cells to free themse lves  
on d i f ferent  impulses  f rom the  t issue uni ty .  

We have  s tudied  the  inf luence of acidosis on the  de- 
l ivering of alveolar  cells. As the  impulse evoking the  
del iver ing of t he  alveolar  cells we have  used the  applica-  
t ion of foreign mater ia l  into the  alveoli, in our case de- 
n a t u r a t e d  calf p l a sma  (M~LKA et al. 6) dissolved in saline. 

Material and methods. Rat s  of Wis ta r  s t ra in  we igh ing  
215-265 g were used;  all the  an imals  were anaes the t i zed  
by  i.p. in ject ion of 5% ure tane  solution, 1.5 ml/100 g body  
wt. The exper imen ta l  ra ts  were d iv ided  into 3 groups;  in 
the  first  group comple te  metabol ic  acidosis was evoked,  
the  second group was only  opera ted  on, and the  th i rd  
group served as controls .  Acidosis was  evoked by slow 
infusion of 1N HC1 by  means  of a ca the te r  which  was 
in t roduced  into the  vena  renalis  sinistra.  The ra te  of p H  
s ignif icant ly  decreased on the  average  by  0.36 (i.e. in the  
mids t  to 7.04). Before the  beg inn ing  of the  infusion, the  
hilt of bo th  k idneys  were l igated.  The blood for measur ing  
p H  was t aken  f rom the  ca the t e r  in t roduced  into t he  
ar ter ia  carot is  co mmu n i s  s inis tra .  The p H  was measured  
by  means  of a microelec t rode  (by Rad iomete r ,  Copen- 
hagen).  About  3 h af ter  t he  beg inn ing  of the  narcosis  (i.e. 
the  t ime  necessary  for evoking  acidosis in the  animals  of 
the  first  group), the  an imals  were killed by  means  of an 
i.v. in jec t ion  of P e n t o t h a l  in le thal  dose. The lungs of 
each an imal  killed were col lapsed af ter  cu t t ing  the  
d iaphragm.  The t r a ch ea  was  opened and a th ick  t rans-  
fusion needle in t roduced  in to  it. 10 1ill of d e n a t u r a t e d  calf 
p l a sma  dissolved in saline was  slowly in jec ted  in to  t he  
lungs t h ro u g h  the  t r achea ;  t hus  the  lungs were d i la ted  in 
such a way  t h a t  t h e y  jus t  filled the  thorax .  The solut ion 
was kep t  in the  lungs f irs t  for 1 rain and then  l ight ly  
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asp i ra ted  back  into t he  syringe. The second filling was 
asp i ra ted  back  f rom the  lungs af ter  a 10 rain interval .  
Af ter  mix ing  b o t h  reasp i ra ted  fluids we coun ted  the  
alveolar  macrophages  (MAXWELL et al. 7, MYRVIK et  al.S). 

Results. By lava t ion  of t h e  lungs of the  f i rs t  group in 
which  full metabol ic  acidosis had  been  evoked (pH 7.04), 
we ob ta ined  on an average 149,813 =E 31,426 alveolar  
cells/1 ml. F r o m  the  lungs of the  second group, where  only 
the  control  opera t ion  was performed,  i.e. l igat ion of b o t h  
kidneys,  ca the te r i za t ion  of t he  a r te r ia  carot is  commu n .  
sin. and  of the  vena  renalis  sin. (pH 7.40), we ob ta ined  on 
an average  144,500 • 21,451 of alveolar  cells per  1 ml. 
B y  lava t ion  of t he  lungs of the  to ta l ly  hea l t hy  animals  
(pH no t  measured)  we gained on the  average 161,500 • 
25,464 alveolar  cells/1 ml. As i t  can be seen f rom the  
Figure,  there  is no s ta t i s t ica l ly  s ignif icant  difference be- 
tween  the  a m o u n t  of del ivered alveolar  ceils gained by  
lava t ion  f rom the  lungs of animals  in the  3 par t i cu la r  
expe r imen ta l  groups.  
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Conclusion. The expe r imen t s  showed t h a t  t he  e n t i r e  
metabol ic  acidosis evoked by  the  infusion of I N  I-IC1, 
which  produces  the  decrease of p H  on the  average  to 
7.04, could ne i the r  increase nor  decrease the  a m o u n t  of 
t he  cells del ivered into alveolar  spaces owing to  t he  
inf luence of dena tu red  calf p l a sma  dissolved in the  saline. 
So we can say  t h a t  metabol ic  acidosis itself does no t  
influence the  abi l i ty  of the  alveolar  cells to enter  in to  t he  
alveolar  spaces. 

Zusammen/assung. Tie rexpe r imen te l l  wurde  festge- 
stellt ,  dass  die metabol i sche  Azidose keinen Einf luss  auf 
die F/ihigkeit  der  Alveolarzellen hat ,  in die Alveolen 
auszuwandern .  
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R a d i o p r o t e c t i v e  Effect  of P h y t o h e m a @ g l u t i n i n  in 

P h y t o h e m a g g l u t i n i n  (PHA) has  been  found to induce 
blas to id  t r ans fo rmat ions ,  mi toses  1, and  rad iores i s tance  ~ 
in h u m a n  blood l y m p h o c y t e s  in vi tro.  Similar  morpho-  
logic t r ans fo rma t ions  have  also been  observed in suspen-  
sions of blood and  t issue l y m p h o c y t e s  ob ta ined  f rom 
labora to ry  animals  3. MEKORI et  al. 4 hold  the  view t h a t  
p h y t o h e m a g g l u t i n i n  (PHA) acts in vivo in a m a n n e r  
s imilar  to its es tab l i shed  act ion in vi tro,  i.e., by  s t imula t -  
ing the  change  of l y m p h o c y t e s  in to  d iv id ing  b las t  ceils 
which  can in i t ia te  l y m p h o i d  colonies in t he  spleen of an 
i r rad ia ted  host .  Moreover,  HUMBLE s observed  regenera-  
t ion  of bone  m ar row  func t ion  in 6 pa t i en t s  w i th  aplas t ic  
anemia,  t r e a t ed  wi th  repet i t ive,  i.v. in ject ions  of PHA.  
HUMBLE holds  the  view t h a t  the  smal l  l y m p h o c y t e s  of the  
blood normal ly  en te r  t he  bone  mar row and become t rans-  
fo rmed into precursor  cells of the  red and  whi te  series, as 
Max imow claimed.  Based on these  observat ions ,  a series 
of expe r imen t s  was  des igned to t e s t  w h e t h e r  P H A  had  
any  p ro tec t ive  effect  on mice exposed  to dosages of 
i r rad ia t ion  wh ich  no rma l ly  cause dea th  f rom bone  
mar row  failure. 

Methods. Twelve-week-old  CF I mice (Carworth,  Inc.) 
weighing 20-25 g were used in these  exper iments .  Vials 
con ta in ing  100 rag of p h y t o h e m a g g l u t i n i n - P  (Difco) were  
d i lu ted  wi th  33.3 ml  of isotonic saline. This resul ted  in a 
f inal  P H A - P  concen t r a t ion  of 3000 ~xg/ml. For  t he  serial 
dosage exper iments ,  d i lu t ions  were m a d e  f rom th is  pre-  

M i c e  

para t ion .  Two groups of control  and  P H A - t r e a t e d  
an imals  received i.p. 1 ml  of saline or di luted P H A ,  
respect ively .  Two o ther  groups  wi th  t he  same n u m b e r  of 
animals  in each, t r ea t ed  w i t h  e i ther  saline or P H A  alone, 
were  re ta ined  as non- i r r ad ia ted  controls .  "Whole body  
i r rad ia t ion  was per fo rmed  by  a 300 KeV, 20 ma  X - r a y  
mach ine  wi th  t a rge t :mouse  d is tance  of 50 cm, H V L  2 m m  
Cu and 150 R per  rain dose rate .  

Results. Table  I p resen t s  the  pe rcen t  survival  of the  
mice exposed  to  600 R whole -body  i r rad ia t ion  as a func- 
t ion  of P H A  dose. The drug  was in jec ted  30 rain before  
i r radia t ion.  The degree of r ad iopro tec t ion  appears  to be a 
l inear func t ion  of the  P H A  dose used. A t  the  h ighes t  dose 
of 3000 ~g or ap p ro x i ma t e l y  120 mg/kg,  53.3% versus  
16.7% survival  was observed in favor  of the  expe r imen ta l  
group. This  dose was used in t he  addi t iona l  exper iments .  
Subsequen t ly  t e s t ed  was the  rad iopro tec t ive  effect  of 
P H A  as a func t ion  of t ime  be tween  drug  inject ion and  
i r rad ia t ion  (600 R). Table  I I  shows t h a t  the  p ro tec t ion  
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