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VALIERI had proposed t h a t  bo th  D - D P e  and D - R P e  were 
mul t iun i t  enzymes.  KEIR 19 also suggested a mul t iun i t  
s t ruc ture  for D - D P e  according to  his studies of Land-  
schutz  ascites t u m o r  D-DPe .  

In  v i ew of these  observa t ions  i t  appears  safe to  say tha t  
C T - D P e  showing ss -DNA preference migh t  be an a r t i fac t  
of isolation, par t icu la r ly  since the  presence of s s -DNA has 
so far  no t  been demons t r a t ed  in l iv ing cells. In  o ther  words 
the  isolated enzyme is p robab ly  the  enzymat ica l ly  ac t ive  
subuni t  of the  so far  no t  isolated ' na t ive  form'  of the  en- 
zyme 2°. I t  is qui te  l ikely t h a t  dur ing the  pur i f ica t ion  
of the  enzyme  a crucial  subunit ,  the  funct ion  of which is 
to hold enzymat ica l ly  ac t ive  subuni ts  toge ther  in a cer- 
ta in  spat ia l  conformat ion,  is being lost. The  ear ly  work on 
E. coli D - R P e  is a case in po in t  ; the  a fac tor  had eluded the  
researchers for a long t ime.  QB replicase was also shown to 
consist  of 3 host  and 1 v i ra l  specific po lypept ide  chains 
w i t h  a t  least  one of the  hos t  subuni ts  shown to  be essential  
for enzyma t i c  ac t iv i ty  ~x. Hence,  in t e rp re ta t ion  of results  
based on a p rope r ty  t h a t  can easily change spontaneous ly  
or  can  be man ipu la t ed  a t  will should be  m a d e  wi th  grea t  

caution.  I t  should no t  be too surpris ing if the  enzyme(s) 
found in oncogenic R N A  viruses will  t u r n  ou t  to be of hos t  
origin being modi f ied  by v i ra l  coded factors.  

ZusammenJassung. D N S - P o l y m e r a s e  aus K a l b s t h y m u s  
(i n50%-Glycer in -ha l t igem Puffer  gel6st) zeigt bei  Ki ih lauf-  
bewahrung  Al t e rung  m i t  Anderung  ihrer  Templa t e -P r~ -  
ferenz yon e ins t rangiger  zu doppels t rangiger  D N S .  
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C y t o p h o t o m e t r i c  S t u d i e s  o f  t h e  C o u r s e  o f  t h e  S P h a s e  i n  P H A  S t i m u l a t e d  L y m p h o c y t e s  

Studies  m a d e  by  var ious  authors  have  shown t h a t  
there  are obvious  differences in the  course of the  S 
phase in di f ferent  kinds of cells. The  present  authors,  
by  cy topho tomet r i c  measuremen t s  and by  a de te rmina-  
t ion of mi tosera tes ,  made  an a t t e m p t  to s tudy  the  s i tua-  
t ion wi th  respect  to l ymphocy te s  in a t issue cul ture  sub- 
sequen t  to  P H A  s t imula t ion .  2 ml  of a l eukocyte  suspen- 
sion (800,000/ml) were incuba ted  a t  37°C in Eag le ' s  
m e d i u m  conta in ing  20% of autologous  p lasma  af ter  
add i t ion  of 0.2 ml  of P A H - M  to  10 ml  of cul ture  medium.  
F o r  one thing, t h e  mi tosera tes  were  de te rmined  wi th in  
72 and  76 h af ter  the  shor t - t ime  (15 min)  ac t ion  thereon  
of colchicine by count ing  5000 cells per  cul ture  ( total ing 
40,000 cells) ; and, for another ,  t h e y  were measured  76 h 
a f te r  p repa ra t ion  and subsequent  to a prolonged (4-h) 
t r e a t m e n t  w i th  colchicine. C y t o p h o t o m e t r y  was per- 
formed wi th  a recording c y t o p h o t o m e t e r  1 (which was 
designed by  the  authors)  using the  scanning me thod  a t  
575 nm. The  formal in-f ixed streaks were s ta ined by  
Feu lgen ' s  me thod  m a k i n g  use of a 35-min cold hydro-  
lysis a. A to t a l  of 800 cell nuclei  were measured.  The  
de t e rmina t ion  of mi tosera tes  m a d e  72 and 7 6 h  af ter  
shor t - t ime  ac t ion  thereon of colchicine gave  s imilar  
va lues  (the m e a n  vatues  being 20.45°I0o and  25.50/0o, 
respect ively) ,  while,  in those  cases in which colchicine 
was al lowed to  ac t  thereon  for 4 h, t he  mitoses  were  
found to  h a v e  doubled,  t he  mean  va lues  being of the  
order  of 40.50/oo. Our  ka ryopho tome t r i c  results  have  
been p lo t t ed  in the  form of karyograms,  showing the  
f requency  as a funct ion of the  re la t ive  D N A  con ten t  in 
a rb i t r a ry  uni ts  (AE). Here,  we usua l ly  found a d is t inct  
i n t e rmed ia ry  peak  in add i t ion  to the  high peak  of diploid 
cells and t i le  low peak of t e t rap lo id  cells. SANDRITTER ~ 
has  g iven a scheme for prol i fera t ing  t issue (lower half  
of the  Figure),  showing how the  length of the  G 1 phase 
corresponds to the  level  of the  diploid peak  in the  karyo-  
g ram and how the  level  of the  te t rap lo id  peak  corre- 
sponds to  the  dura t ion  of G2. The  in t e rmed ia t e  values  
correspond to  t he  S phase which,  in this  scheme, is 
assumed to  show a cont inuous  increase. Our  s tudies 
h a v e  shown tha t ,  so far  as P H A - s t i m u l a t e d  lymphocy te s  
are  concerned,  the  s i tua t ion  is obv ious ly  qui te  di f ferent  
(upper ha l f  of t he  Figure).  The  high peak  be tween  diploid 

and te t rap lo id  values  is expla ined  by  assuming a decrease 
in the  ra te  of synthesis  of D N A  in the  middle  of the  
S phase, This  has been shown d i ag rammat i ca l l y  in the  
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Relation between the course of DNA synthesis and DNA karyogram. 
Lower part: proliferating tissue with continuous S phase (according 
to SAnORITTER3). Upper part: Discontinuous S phase in PHA 
stinmlated lymphoeytes in tissue culture. 
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u p p e r  p a r t  of t he  Figure .  Accord ingly ,  t h e  P H A  s t imu-  
l a t ed  l y m p h o c y t e s  m a y  be  cons ide red  to  show a be-  
h a v i o r  s imi l a r  to  t h a t  w h i c h  h a s  been  desc r ibed  b y  KLE- 
VECZ 4 for a b o d y  of d ip lo id  cells o b t a i n e d  f rom Chinese  
h a m s t e r s .  I n  a b o d y  of  m u r i n e  f i b rob l a s t s  (L cells), a 
d i f f e ren t  r a t e  of D N A  s y n t h e s i s  in  t h e  S p h a s e  was 
also f o u n d ;  here,  howeve r ,  t h e  de l ay  was  f o u n d  to  be  
a t  t h e  v e r y  s t a r t  of t h e  S p h a s e  5~8. T h e  a u t h o r s  be l ieve  
t h a t  eu-  a n d  h e t e r o c h r o m a t i n  show a d i f fe ren t  b e h a v i o r  
here.  I t  shou ld  also be  cons idered  t h a t  t he  syn thes i s  of 
DNA,  on  t h e  one  h a n d ,  a n d  t h e  syn thes i s  of R N A  a n d  
p ro te in ,  on  t h e  o t h e r  h a n d ,  show a rec iproca l  r e l a t i on  4, 9; 
t h i s  m a y  necess i t a t e  a t r a n s i e n t  s lowing down  of D N A  
s y n t h e s i s  in t he  S phase ,  in  o rder  to  m a k e  inc reased  
syn thes i s  of b o t h  R N A  a n d  p r o t e i n  possible,  A n y w a y ,  
our  s tud ies  h a v e  shown  t h a t  i t  is necessa ry  for  d i f f e ren t  
bodies  of cells to  be  e x a m i n e d  for t h e i r  d i f fe ren t  b e h a v i o r  
in  t h e  S p h a s e  10. 

Zusammen[assung. Karyo log i sche  u n d  z y t o p h o t o m e t r i -  
sche  U n t e r s u c h u n g e n  a n  P H A - s t i n m l i e r t e n  m e n s c h l i c h e n  
L y m p h o z y t e n  e r g a b e n  n a c h  76 h i m  D N S - K a r y o g r a m m  
e inen  we i t e r en  Gipfel  zwischen  d ip lo iden  und  t e t r a p l o i d e n  

W e r t e n .  D a r a u s  wi rd  geschlossen,  dass  bei  L y m p h o z y t e n  
in der  K u l t u r  die D N S - S y n t h e s e  in der  S -Phase  d iskon-  
t i nu i e r l i ch  verlXuft .  
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Hematopoietic Alterations Produced by Long-Term Treatment with Phytohemagglutinin 

I t  is k n o w n  t h a t  t h e  l y m p h o r e t i c u l a r  s y s t e m  of t h e  
m o u s e  undergoes  p r o f o u n d  cel lu lar  mod i f i ca t ions  in  re- 
sponse  to  a s ingle  dose of p h y t o h e m a g g l u t i n i n  (PHA)  ~-5. 
T h e  cha rac t e r i s t i c  changes  are  dep l e t i on  of m a t u r e  
t y m p h o c y t e s  a n d  t h e  a p p e a r a n c e  of n u m e r o u s  large  un-  
d i f f e r e n t i a t e d  cells in  t h e  spleen,  l y m p h  nodes,  a n d  t h y -  
mus.  L y m p h o p e n i a ,  n e u t r o p h i l i a  a n d  a n  a b n o r m a l  n u m -  
be r  of l y m p h o b l a s t o i d  cells are  seen in p e r i p h e r a l  b lood  3-4. 

I t  is no t  known,  however ,  if r e p e a t e d  a d m i n i s t r a t i o n  of 
P H A  for a long  per iod  of t i m e  would  p r oduce  p e r m a n e n t  
cell changes  s imi l a r  to  those  descr ibed  earl ier .  Th i s  s t u d y  
was  u n d e r t a k e n  to  f ind  o u t  w h e t h e r  t he  l o n g - t e r m  t r e a t -  
m e n t  w i t h  P H A  p roduces  a l eukemoid  r eac t i on  in C3H 
a n d  Swiss i n b r e d  s t r a i n s  of mice, 

The  a d m i n i s t r a t i o n  of P H A  ( B a c t o p h y t o h e m a g g l u t i -  
n in -P ,  Difco, De t ro i t ,  Mich.) b e g a n  w h e n  t h e  mice were 
2 m o n t h s  old, a n d  c o n t i n u e d  twice  wee ldy  for  16 (Swiss) 
a n d  24 (C3H) weeks  a t  t h e  dose of 5 mg/100  g of b o d y  w. 
i.p, Con t ro l  a n i m a l s  were in jec ted  w i t h  h e a t - i n a c t i v a t e d  
P H A  2 a t  iden t i ca l  i n t e rva l s  a n d  doses. Groups  of 10 mice  
were sacrif iced on  t he  1st week  of t r e a t m e n t  a n d  eve ry  2 
weeks  t h e r e a f t e r  to  t he  end  of t he  e x p e r i m e n t s .  50 mice  of 
each  s t r a i n  se rved  as u n t r e a t e d  cont ro ls .  A t o t a l  of 320 
mice  were  s tud ied .  P e r i p h e r a l  b lood  values ,  m a r r o w  (one 
femur) ,  a n d  splenic  cell c o u n t s  were assessed b y  s t a n d a r d  
t echn iques .  His to logic  sec t ions  were s t a i ned  w i t h  he-  
ma toxy l in -eos ine .  Cytologic  e x a m i n a t i o n s  were also per-  
fo rmed  in s m e a r s  s t a ined  w i t h  Giemsa.  

Mice (C3H) g iven  P H A  or i n a c t i v a t e d  P H A  deve loped  
s p l e n o m e g a t y  ( + 4 0 % )  a n d  h y p e r t r o p h y  of l y m p h  nodes.  
The  s p l e n o m e g a l y  was  m a i n l y  caused  b y  a h y p e r p l a s i a  of 
splenic  follicles a n d  p ro l i f e ra t ion  of  h e m a t o p o i e t i c  loci, 
a m o n g  wh ich  mye lopo ie t i c  cells were  p r e d o m i n a n t .  T he  
n u m b e r  of n u c l e a t e d  splenic  cells was  b e t w e e n  185 × 106 
a n d  252 x 10 ~. U n t r e a t e d  con t ro l  mice  h a d  150 ~ 20.6 
(S.D.) x 106 splenic  ceils. T h y m i c  a t r o p h y  was on ly  ob-  
se rved  in C3H mice  t h r o u g h o u t  t he  s t u d y  (Control  t h y m u s  
0.10 9= 0 .01% b o d y  wt . ;  E x p e r i m e n t a l  0.044 to  0 .067% 

b o d y  wt.).  T r e a t m e n t  w i t h  h e a t  i n a c t i v a t e d  P H A  did  n o t  
c h a n g e  t he  t h y m u s  weight .  No a l t e r a t i ons  of e r y t h r o c y t e  
va lues  a n d  p l a t e l e t  c o u n t s  were found  in  C3H mice. Con- 
trol,  g iven  i n a c t i v a t e d  P H A ,  a n d  e x p e r i m e n t a l  a n i m a l s  of 
t h i s  s t r a in  h a d  leucocytos is  (14,800 to  24,600/mm3;  Nor-  
m a l  = 9,200 ± 950/mm~) due  to  abso lu t e  l y m p h o c y t o s i s  
a n d  neu t roph i l i a .  The  n u m b e r  of i m m a t u r e  cells in peri-  
p h e r a l  b lood  was w i t h i n  n o r m a l  l imi t s  (0.2% of t he  t o t a l  
l eucocy te  count ) .  Myelopoie t ic  cells were  p r e d o m i n a n t  in 
t h e  mar row.  The  n u m b e r  of nuc l ea t ed  m a r r o w  cells in t h e  
r i g h t  f e m u r  was  s imi l a r  to  t h a t  of u n t r e a t e d  con t ro l  a n d  
r a n g e d  f rom 7 . 2 3 × 1 0 6  to  9 . 4 0 × 1 0 6  regard less  of t h e  
t r e a t m e n t .  

S imi la r  a l t e r a t i o n s  were obse rved  in t h e  spleen of Swiss 
mice u n d e r  chron ic  t r e a t m e n t  w i t h  P H A .  The  spleen cell 
n u m b e r  was 201 ?<106 in u n t r e a t e d  con t ro l  an imals .  
Fo l lowing  P H A  or i n a c t i v a t e d  P H A  t h e i r  n u m b e r  rose to  
a m a x i m u m  of 332.1 × 10 s cells on  t h e  6 th  week  of t h e  
t r e a t m e n t .  N o r m a l  e r y t h r o c y t e  (9.61 -4-0.16 × 1 0 s / r a m  3) 
a n d  p l a t e l e t  (1.11 i 0.01 × 106/ram 3) c o u n t s  were  f o u n d  
f rom the  1st to  t h e  10 th  week  of P H A  a d m i n i s t r a t i o n .  
A n e m i a  as i nd i ca t ed  b y  e r y t h r o c y t e  c o u n t s  of 6.71 to  
7.14 × 10S/mm a, w i t h  n o r m a l  r e t i cu locy te  c o u n t s  (4.8 to  
5 ,8%)  was  o b s e r v e d  f rom t h e  12 th  to  t h e  16 th  week  of t h e  
t r e a t m e n t  w i th  P H A .  The  a d m i n i s t r a t i o n  of i n a c t i v a t e d  
P H A  did  n o t  cause  a n e m i a  in  Swiss mice.  The  n o r m a l  
l eucocy te  c o u n t  was  24, 800 ± 1 ,230 /mm 3. Fo l lowing  e i the r  
P H A  or i n a c t i v a t e d  P H A  t h e  t o t a l  l eucocy te  c o u n t s  were  
b e t w e e n  24 ,700 /mm 3 a n d  33 ,800 /mm 8. L y m p h o c y t o s i s ,  
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