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r a n g e  b o t h  on  t he  non-e f fec ted  cha rac t e r i s t i c  (poin t  B) 
a n d  for  p o i n t  C on  t he  cha rac t e r i s t i c  for  ba ropac ing .  

Fo r  i n t e r m i t t e n t  s t i m u l a t i o n  of a CSN, however ,  a p a r t  
f r o m  t h e  b lood  pressure  reduction,~ also t h e  m e a s u r i n g  

r ange  was d isp laced  t o w a r d s  lower p ressure  values,  as 
c o m p a r e d  to  t h e  non-e f fec ted  charac te r i s t ics .  Resu l t s  of 
such  a t e s t  are  p l o t t e d  in F igu re  3. W h e n  w i t h  t h i s  a n i m a l  
t he  b lood  pressure  is decreased  f rom 160 m m  H g  (poin t  A) 
to  120 m m  Hg, t he  con t ro l  r ange  is a l m o s t  comple t e ly  ex- 
h a u s t e d  for t he  none f fec t ed  cha rac t e r i s t i c  (poin t  B). How-  
ever,  for  a s t i m u l a t i o n  of t h e  CSN w i t h  pu l s e - synch ronous  
impu l se  t ra ins ,  a m id - pos i t i on  of t h e  o p e r a t i n g  p o i n t  is 
m a i n t a i n e d  w i t h  r ega rd  to  t h e  s t a t i c  cha rac te r i s t i c ,  as is 
i nd i ca t ed  b y  p o i n t  C. Therefore ,  f u r t h e r  r e d u c t i o n  in b lood  
pressure  c an  be  c o m p e n s a t e d  w i t h  i n t e r m i t t e n t  s t imu la -  
t i on  of t h e  CSN, in c o n t r a s t  to  t he  c o n t i n u o u s  St imula t ion ,  
E v e n  for a Con t inua t ion  of t h e  i n t e r m i t t e n t  s t i m u l a t i o n  
over  a pe r iod  of 40 min,  no  t r e n d  of b a c k - d i s p l a c e m e n t  of 
t he  cha rac t e r i s t i c  t o w a r d s  t h e  non-e f fec ted  cha rac te r i s t i c s  
was  observed .  The  s t i m u l a t i o n  was  ef fec ted  w i t h  impul se  
t r a i n s  of 100 msec  du ra t i on ,  w h i c h  s t a r t e d  30 msec  a f t e r  
t h e  R - w a v e  of t h e  E.C.G. ; t h e  impulse  f r equency  was 40 
impulses / see ;  t h e  a m p l i t u d e  was 2 vo l t s  a n d  t h e  d u r a t i o n  
of s ingle impul se  0.5 msec.  T he  se lec t ion of t h e  p a r a m e t e r s  
of s t imu la t i on ,  t h e  t i m e  i n t e r v a l  b e t w e e n  s t i m u l a t i o n  a n d  
R - w a v e  of t h e  E.C.G. (WARZEL and  BRATTSTROM 1~) a n d  
t he  impul se  t r a i n  d u r a t i o n  h a d  been  dea l t  w i t h  in  preced-  
ing s tudies .  

Accord ing  to  t h e  resu l t s  p resen ted ,  t h e  i n t e r m i t t e n t  
s t i m u l a t i o n  of t h e  CSN a p p e a r s  to  be  super ior  to  baro-  

p a c i n g  w i t h  c o n t i n u o u s  impu l se  f requency .  W i t h  pulse-  
s y n c h r o n o u s  t r i gge r ing  of t he  impu l se  t ra ins ,  t h e  s ta t i c  
cha rac t e r i s t i c  of t h e  b lood  pressure  con t ro l  s y s t e m  is dis- 
p l aced  t o w a r d s  lower  I S P  va lues  ( i n p u t  pressure) ,  w i th -  
o u t  a n y  a d a p t a t i o n  be ing  percept ib le .  The  a r t e r i a l  p ressure  
r educed  b y  b a r o p a c i n g  keeps  i ts  m id -pos i t i on  w i t h  r ega rd  
to  t h e  charac te r i s t i c .  I n  c o n t r a s t  to  t h e  f ind ings  for  con- 
t i nuous  s t imu la t i on ,  suf f ic ient  buf fe r ing  c a p a c i t y  exis ts  
b o t h  in case of r educ t i on  a n d  increase  in b lood  pressure .  

Zusammen]assung. Bei  n a r k o t i s i e r t e n  H u n d e n  wurde  
de r  K a r o t i s s i n u s n e r v  sowohl  m i t  D a u e r i m p u l s e n  als  auclX 
m i t  R - Z a c k e n - g e s t e u e r t e n  Impu l sz t igen  e l ek t r i sch  gereizt .  
Die  B l u t d r u c k c h a r a k t e r i s t i k  zeigt,  dass  der  Messbere ich  
des Kre is lauf reg lers  u n t e r  kont inuier l ich ,er  u n d  ohne  Rei-  
zung  bei  e twa  gle ichen D r u c k w e r t e n  liegt.  Die Re izung  
m i t t e l s  Impu l sz i igen  f i ih r t  dagegen  zu e iner  Ve r l age rung  
des Messbere iches  zu n iede ren  endosinualeI1 Drt icken.  
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D N A  S y n t h e s i s  and D i s t r i b u t i o n  of  F ir s t  and  S e c o n d  

Cytological  obse rva t i ons  h a v e  d e m o n s t r a t e d  t h a t  in  
whole,  u n m a n i p u l a t e d  blood,  t h e  level  of D N A  syn thes i s  
is v e r y  low a n d  mi toses  are  u n d e t e c t a b l e  1. Based  on  
s tud ies  of in  v i t ro  i n c o r p o r a t i o n  of t r i t i a t e d  t h y m i d i n e ,  i t  
h a s  been  e s t i m a t e d  t h a t  on ly  0 .06% of u n s t i m u l a t e d  
l y m p h o c y t e s  of h u m a n  p e r i p h e r a l  b lood  can  syn thes ize  
D N A  2. A s ign i f i can t  D N A  syn thes i s  ha s  been  recorded  in  
p h y t o h e m a g g l u t i n i n  (PHA)  s t i m u l a t e d  cu l tu res  a b o u t  
30 h a f t e r  i n i t i a t i o n  3. 

T h e  purpose  of t h i s  work  ha s  been  to  col lect  i n f o r m a t i o n  
on  D N A  syn thes i s  in  h u m a n  3-day l eukocy te  cul tures .  
Cytological  o b s e r v a t i o n s  on  mi toses  a n d  i n t e r phas e s  a t  
48 a n d  72 h h a v e  been  used in  o rder  to  s t u d y  t h e  d y n a m i c s  
of t h i s  sys tem.  An  e s t i m a t e  ha s  been  m a d e  of t he  d i s t r ibu -  
t i on  of f i r s t  a n d  second d iv i s ions  a t  72 h. 

Materials and methods. T h e  e x p e r i m e n t s  h a v e  been  
ca r r ied  ou t  w i t h  b lood  cells f rom a n o r m a l  24-year-old 
male.  The  cells were g rown  as descr ibed  b y  BROGGER 4. 
T r i t i a t e d  t h y m i d i n e  (spec. a c t i v i t y  2.0 C i /mM)  was 
o b t a i n e d  f rom t h e  R a d i o c h e m i c a l  Cen t re  (Amersham,  
Eng land ) .  Fo r  t he  s t u d y  of D N A  synthes is ,  m e a s u r e m e n t s  
of i nco rpo ra t ed  t r i t i a t e d  t h y m i d i n e  were  m a d e  in a Beck-  
m a n  LS-150 sc in t i l l a t ion  counte r .  Fo r  t h e  s t u d y  of mi toses  
a n d  in te rphases ,  31-h-old cu l tu re s  were exposed  to t r i t i a t e d  
t h y m i d i n e  (1 ~Ci/ml) for 2 h.  A u t o r a d i o g r a p h s  were m a d e  
f rom cu l tu res  h a r v e s t e d  a t  48 a n d  72 h (colcemid t r e a t -  
m e n t  for  t he  las t  2 h).  

Mitoses  were classif ied b y  c o u n t i n g  s i lver  gra ins  over  
m e t a p h a s e  chromosomes .  A m e t a p h a s e  was scored as 
labe l led  if i t  c o n t a i n e d  5 or more  g ra ins  ove r  t h e  2 longes t  
ch romosomes  (No. 1) a n d  un labe l l ed  in all  o t h e r  cases. 

D i v i s i o n s  in 7 2 - h - C u l t u r e s  of  H u m a n  L e u k o c y t e s  

The  label led  m e t a p h a s e s  were scored as f i rs t  or second 
d iv i s ions  d e p e n d i n g  on  t h e  d i s t r i b u t i o n  of gra ins  ove r  one 
or b o t h  ch roma t id s .  I n t e r p h a s e  nucle i  were scored as 
l abe l led  or un labe l l ed  accord ing  to t h e  re la t ive  n u m b e r  of 
g ra ins  over  t h e  nucle i  c o m p a r e d  to  t h e  backg round .  

Results. Two s imi la r  e x p e r i m e n t s  were made ,  a n d  t he  
r a t e  of t he  D N A  syn thes i s  a t  d i f f e ren t  t i m e s  is shown  in 
t h e  Figure .  A shou lde r  on  t he  curves  c an  be  seen a t  a b o u t  
40 h,  a f t e r  w h i c h  t he  i n c o r p o r a t i o n  increases  s teadi ly .  

T h e  d i s t r i b u t i o n  of m e t a p h a s e s  f rom cu l tu res  h a r v e s t e d  
a t  48 a n d  72 h are shown  in Tab le  I. P r o v i d e d  t h a t  no t  
a n y  of t he  un labe l l ed  cells h a v e  f in i shed  t h e i r  D N A  
syn thes i s  before  31 h, t h e  S- a n d  G2-per iod  of un labe l l ed  
cells a t  48 h is 15 h or shor ter .  

Cells showing  l abe l l ing  a t  48 h would  do t he  same  a t  
72 h.  The  d i s t r i b u t i o n  of f i rs t  and  second d iv is ions  a m o n g  
these  cells c an  easi ly  be  decided,  However ,  i t  is imposs ib le  
d i r ec t ly  to  d i f f e ren t i a t e  a m o n g  t he  un labe l l ed  mi toses  a t  
72 h. T h e i r  d i s t r i b u t i o n  ha s  been  e s t i m a t e d  in t he  follow- 
ing way.  

A t  48 h 0.68/(84.8 + 0.68) of t he  un labe l l ed  cells a p p e a r  
as un labe l l ed  mitoses .  P r e s u m i n g  t h a t  on ly  cells wh ich  
are  in  mi tos i s  a t  48 h could  a p p e a r  as second d iv i s ions  24 h 
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l a t e r ,  w h i l e  i n t e r p h a s e s  a t  48 h c o u l d  a p p e a r  as  f i r s t  
d i v i s i o n s  on ly ,  a n d  t h a t  e a c h  u n l a b e l l e d  cell  h a s  t h e  s a m e  
p r o b a b i l i t y  o f  h a v i n g  e n t e r e d  m i t o s i s  a t  72 h ,  t h e  f re -  
q u e n c y  of  u n l a b e l l e d  s e c o n d  d i v i s i o n s  a f t e r  3 d a y s  c u l t i v a -  
t i o n  c a n  b e  e s t i m a t e d  as  (2 • 0 .68 / (84 .8  + 2 • 0.68)) • 
2 . 5 5 %  ~_ 0 . 0 4 % .  

O n e  i n t e r p h a s e  a t  48 h c a n  g i v e  o n e  f i r s t  d i v i s i b n  a t  72 h ,  
w h i l e  o n e  m i t o s i s  a t  48 h c a n  g i v e  t w o  s e c o n d  d i v i s i o n s  o r  
i n t e r p h a s e s  a t  72 h .  T h e r e f o r e ,  t h e  u n l a b e l l e d  m i t o s e s  a t  
48 h a m o u n t  t o  a p p r o x i m a t e l y  as  l a r g e  a p a r t  of  t h e  u n -  
l a b e l l e d  ce l l s  a s  h a l f  of  t h e  u n l a b e l l e d  s e c o n d  d i v i s i o n s  
a m o u n t  t o  o f  t h e  u n l a b e l l e d  m i t o s e s  a t  72 h .  A f t e r  72 h 
c u l t i v a t i o n  (0.34 + 0 .04) / (2 .55  + 0.51 + 0.34) o r  1 m i t o s i s  
o u t  o f  9 is  e s t i m a t e d  t o  be  a s e c o n d  d i v i s i o n ,  w h e r e a s  t h e  
o t h e r s  wi l l  be  f i r s t  d i v i s i o n s .  

Table I. Distribution of metaphases in PHA stimulated human  leuko- 
cyte cultures harvested at 48 and 72 h (colcemid t reatment  for the 
last 2 h) 

Harvesting Metaphases Metaphase number  and percentage 
(h) analyzed Unlabelled Labelled 

1st division 2nd division 

48 235 93 (40) 142 (60) 0 (0) 
72 408 ,~ 304 (75) 62 (15) 40 (10) 

The cultures were exposed to tritiated thymidine for 2 h from 31 h. 
Autoradiographs were developed and examined in the microscope. 

Two cells were scored as unclassified. 

Table II. Percentage distribution of interphases and mitoses in PHA 
stimulated human  leukocyte cultures harvested at 48 and 72 h (colce- 
mid t rea tment  for the last 2 h) 

Harvest ing Interphases Mitoses 

(h) Unlab. Lab. Unlab. �9 Lab. 

1st division 2nd division 

48 84.8 13;5 0.68 1.02 0 
72 87.3 9.3 2.55 0.51 0.34 

The cultures were exposed to tritiated thymidine for 2 h from 31 h. 
Autoradiographs were developed and 1000 cells at each harvesting 
time were examined under the microscope. The cells were scored as 
unlabelled and labelled interphases and mitoses. The distributions of 
the mitoses are based on the distributions of metaphases shown in 
Table I. 

Figure 1 in the report of MICHALOWSKI 3 shows a shoul- 
der on the synthesis rate curve between 40 and 48 h 
similar to what I have found. This result, together with 
my own data, seems to indicate the presence of 2 or more 
PHA stimulated cell populations in the cultures. 

BENDER and PRESCOTT I found that the first mitoses 
appeared about 42 h after PHA stimulation and incuba- 
tion. Addition of tritiated thymidine at 31 h and washing 
2 h later revealed labelled as well as unlabelled mitoses at 
48 h. It is not likely that any of the nnlabelled mitoses 
would have finished their S-period before the radio- 
activity was administered. These cells must have started 
S-period after 33 h. Choosing a later period for radio- 
active administration, this would perhaps cause labelling 
of  a l l  m i t o s e s  a p p e a r i n g  a t  48 h .  S e c o n d  d i v i s i o n s  a t  72 h 
w o u l d  t h e n  p r e s u m a b l y  be  e a s i e r  t o  d e t e r m i n e .  

A t  l e a s t  t w o  P H A  s t i m u l a t e d  cel l  p o p u l a t i o n s  s e e m  to  
be  p r e s e n t  in  h u m a n  l e u k o c y t e  c u l t u r e s .  O n e  of  t h e s e  is 
c o m p o s e d  of  e a r l y  d i v i d i n g  cel ls  (48 h) wh i l e  ce l ls  f r o m  
a n o t h e r  p o p u l a t i o n  s h o w  f i r s t  d i v i s i o n s  a p p r o x i m a t e l y  
24 h l a t e r .  
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DNA synthesis in PHA stimulated and unst imulated (control)human 
leukocyte cultures. The synthesis rate curves of 2 similar experiments 
are shown. At each point 6 cultures (3 st imulated and 3 unstimulated) 
were given 3H-thymidine (1 [zCi/ml ) and harvested 2 h later. After 
dissolving DNA, 2 samples from each culture were counted, the aver- 
age estimated, and the average counts of the background (blanks) 
subtracted. The radioactivity (cpm/culture) was then calculated and 
plotted in the figure together with the s tandard deviation. 

Discussion. T h e  u n s t i m u l a t e d  c u l t u r e s  i n c o r p o r a t e  0H- 
t h y m i d i n e  t o  a m i n i m a l  e x t e n t  f r o m  t h e  b e g i n n i n g  u p  t o  
72 h ,  a n d  t h e  s a m p l e  c o u n t s  of  t h e s e  c u l t u r e s  do  n o t  
e x c e e d  t h o s e  o f  t h e  b l a n k s  a p p r e c i a b l y .  T h i s  is  c o n s i s t e n t  
w i t h  t h e  r e s u l t s  o f  BENDER a n d  PRESCOTT1 a n d  BOND e t  
al.*. 

I n  a c c o r d a n c e  w i t h  d a t a  o b t a i n e d  b y  MICHALOWSKI ~, 
i t  is  f o u n d  t h a t  ce l ls  in  P H A  s t i m u l a t e d  c u l t u r e s  s t a r t  a 
c o n s i d e r a b l e  D N A  s y n t h e s i s  a b o u t  24 h a f t e r  i n i t i a t i o n  of  
t h e  c u l t u r e .  A s  m i t o s e s  a r e  f r e q u e n t  a t  48 h ,  t h e  s i gn i f i -  
c a n c e  of  t h e  s h o u l d e r  c a n  be  d i s r e g a r d e d .  I f  t h e  S - p e r i o d  
l a s t s  fo r  1 2 - 3 0  h a n d  t h e  G 2 - p e r i o d  fo r  a m a x i m u m  of  6 h 1, 
m o s t  o f  t h e  cel ls  w h i c h  h a v e  e n t e r e d  m i t o s i s  a t  48 h m u s t  
h a v e  f i n i s h e d  t h e i r  D N A  s y n t h e s i s  a t  a b o u t  t h e  t i m e  t h e  
s h o u l d e r  a p p e a r s .  T h e  m i t o s i s  j s  p r e s u m e d  t o  l a s t  fo r  n o t  
m o r e  t h a n  a b o u t  h a l f  a n  h o u r  5. 

Zusammen/assung. L y m p h o c y t e n  e i n e s  g e s u n d e n  E r -  
w a c h s e n e n  l a s s e n  o h n e  S t i m u l a t i o n  k e i n e  m e s s b a r e  D N S -  
S y n t h e s e  e r k e n n e n .  N a c h  S t i m u l a t i o n  d u r c h  P h y t o -  
h a e m a g g l u t i n i n  l i n d e n  a m  2. u n d  3. T a g  je  e i n e  P h a s e  
i n t e n s i v e r  D N S - S y n t h e s e  s t a t t ,  w a s  a u f  d ie  A n w e s e n h e i t  
y o n  m i n d e s t e n s  zwe i  v e r s c h i e d e n e n  Z e l l p o p u l a t i o n e n  h i n -  
we i s t .  
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