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s t ra te  I~5I-PBI p lasma ac t iv i ty  in grea ter  deta i l  for the  
2-h sampl ing  per iods  for each pa t ien t ,  the  second day  
samples  f rom p a t i e n t  A and  the  f irs t  day  samples  f rom 
p a t i e n t  B; and  the  da t a  poin ts  have  been  connec ted  by  
smoo th  curves. The 4-h sampl ing  per iod data ,  for p a t i en t  
A only, has  s imilar ly been  recorded in Figure  3. Radio-  
ac t iv i ty  of the  4-h samples  t aken  on the  th i rd  day  in 
p a t i e n t  B was insuff icient  for a reliable r ep resen ta t ion  of 
t he  curve.  
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Fig. 2. le5I-PBI activity as in Figure 1, but magnified and abbre- 
viated to illustrate only the 2-h sampling period data in patients A 
and B. 

4000 
cpm ~. 
3000 

2000 

1000 I 

0 1 . ~  I i t i i 

e o  t ~ 

Fig. 3. 125I-PBI activity as in Figure 1, but for only the 4-h sampling 
period data in patient A. 

Results. The overal l  cha rac te r  of curves A and  B in 
Figure 1 is gross ly  exponent ia l ,  as expected .  The i m p o r t a n t  
resul t  is i l lus t ra ted in t he  ampl i f ied  curves in Figures  2 
and  3. B o t h  curves  A and  B in Figure  2 exh ib i t  re la t ively  
s mo o t h  and  wel l -def ined osci l la tory var ia t ions  of several  
pe rcen t  abou t  an a p p r o x i m a t e l y  exponen t i a l  decay  func- 
t ion,  while t he  curve  A in Figure  3 shows no s ignif icant  
var ia t ions .  This  difference is fu r the r  emphas ized  by  com- 
par ing  curves A only  in Figures  2 and 3, since t h e y  repre-  
sent  da t a  t aken  f rom the  same subject .  The d a t a  suggests  
t h a t  the  p ronounced  var ia t ions  exh ib i t ed  on the  second 
day  of sampl ing  (every 2 h) in subjec t  A were unobserv-  
able on the  f irs t  day  because the  4-h sampl ing  per iod was  
too great .  

Conclusions. Oscil lat ions in the  ra te  of d i sappearance  of 
labeled-T3 have  been  observed  in th is  exper iment .  A 4-h 
sampl ing  per iod is insuff ic ient  to  d e m o n s t r a t e  th is  be- 
havior ;  and  sampl ing  every  2 h appears  to be an approxi -  
m a t e  upper  l imi t  on the  sampl ing  period.  A more  de ta i led  
knowledge of the  charac te r  of these  oscil lat ions m a y  be 
ob ta ined  by  sampl ing  more  of ten  t h a n  every  2 h dur ing  
t ime  in tervals  when  the  var ia t ions  are largest .  Curve A in 
Figure  2 suggests  t h a t  sampl ing  every  hour  dur ing  the  
mi d -d ay  would be desirable.  

The resul ts  abou t  T3 repor ted  here are no t  necessar i ly  
inconlpat ib le  wi th  repor t s  t h a t  t hy rox ine  (T4) concent ra -  
t ion  m a y  no t  be diurnal ,  as discussed in the  in t roduct ion .  
Al though  T3 and  T4 are a lmos t  the  same species, to  wi th-  
in a single a tom,  the i r  dynamics  of d is t r ibut ion ,  b ind ing  
and me tabo l i sm are suff ic ient ly  di f ferent  6 for one to be 
observedly  d iurnal  and  the  o the r  not.  A n o t h e r  poss ibi l i ty  
is t h a t  d iurnal  var ia t ions  m a y  exist  in T4 d i sappearance  
which are too small  to  measure  by  cur ren t ly  avai lable  
techniques .  

Rdsumd. Des oscil lat ions dans  la r6duct ion du t a u x  de 
t r i iodo thyron ine  (marqu6e 1251) on t  6t6 observ6es dans  le 
p la sma  humain .  On a t rouv6 qu 'une  p6riode d '6chant i l lon-  
age de 4 h 6tai t  insuff i sante  pour  r6v61er ces oscillations.  
Une  p6riode de 2 h cons t i tue ra i t  une lirnite sup6rieure 
ad6quate .  
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The Generat ion  T i m e  of H u m a n  White  B lood  Cel ls  taken  f r o m  a M o t h e r  and her  D a u g h t e r  

As described by  PAINTER and DREW 1 the  dura t ion  of 
S, G 2 plus mitosis,  G 1 and of the  genera t ion  t ime  (T) can be 
e s t ima ted  by  p lo t t ing  percen tage  of labelled m e t a p h a s e  
cells be tween  3H- thymid ine  pulse labelling and harves t .  

In  the  exper imen t s  presented ,  leukocyte  samples  f rom 
blood of a 44-year old female donor  and  her  8-year old 
daugh te r  were cul tured as descr ibed by  HERZOG and 

STEEFENSON ~ and  labelled as descr ibed by  GERMAN 3. The  
resul ts  are p re sen ted  as mi to t ic  index  curves i l lus t ra ted  in 

1 R. B. PAINTER and R. M. DREW, Lab. Invest. 8, 278 (1959). 
2 R. HERZOG and D. STE~FENSON, Cytogenetics 7, 471 (1968). 
3 T. L. GERMAN, Trans. N.Y. Acad. Sci. 24, 395 (1962). 
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Figure la .  These d a t a  are based on abou t  1000 mi to t i c  
figures for each donor.  Mitot ic  figures were considered 
labelled if t h e y  con ta ined  more  t h a n  5 grains 4. 

The labelled mi to t ic  indices for the  2 donors  as pre-  
sented  in Figure  l a  are qui te  s imilar  in the i r  shape  and  
f requency.  The genera t ion  t ime  and  o ther  pa r ame te r s  of 
cell life cycle, as der ived  f rom the  above  graphs,  are given 
in the  Table.  The genera t ion  t imes  are a lmos t  ident ical  
in t he  2 individuals .  The only marked  difference is a 
longer G~ period found  in the  adul t  donor.  The increase, 
however ,  in the  G 2 per iod was compensa t ed  by  a decrease 
in S. Because of t he  uncer ta in t ies  involved in cul turing,  
these  differences are p robab ly  no t  inheren t  in t he  cells 
themselves .  In  general  t h e n  the  results  seem to indica te  
t h a t  age of t he  ind iv idua l  has  l i t t le if any  effect  on the  
dura t ion  of t he  cell cycle of leukocytes  grown in vi tro.  

Resul ts  by  I~IKUCHI and  SANDBERG 5 show tha t ,  using 
the  same m e t h o d  of e s t ima t ion ,  t he  dura t ion  of S is in t he  
range  of 16-20 h and  the  dura t ion  of G 2 is abou t  3 h. 
These es t imates  were based  on growing leukocytes  t aken  
f rom 3 normal  males  and  3 normal  females,  the i r  ages 
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Fig. 1. (a) The labelled mitot ic index as a function of the time 
between 8H-thymidine pulsing and harvest. (b) Mitot ic indices wi th 
respect to the times at which the medimn was replaced. 

ranging  f rom 20-45 years.  GERMAN :~ used a s l ight ly  
d i f ferent  m e t h o d  of cul turing.  The es t imates  of S and G, 
based  on the  mi to t ic  index  f rom his d a t a  were 21 h and  
5 h respect ively .  These l a t t e r  e s t imates  are close to  our  
resul ts  descr ibed above,  which  seems to  indica te  t h a t  
dura t ion  of S does no t  vary  s ignif icant ly  f rom one individ-  
ual  to  another .  

The du ra t ion  of mi tos is  was also e s t ima ted  and  com- 
pa red  to  t he  results  given in the  l i terature.  The m e t h o d  
used was based on the  m a t h e m a t i c a l  t r e a t m e n t  for 
exponen t ia l ly  mul t ip ly ing  cul tures which  are par t i a l ly  
synchronized,  as given by  STANNERS and TILL 4. T h e y  
der ived the  following formula :  

T 

1 f M ( t )  dt M l n 2  
0 

where  : M,  dura t ion  of mitosis  ; T, genera t ion  t i m e ;  
M(t), mito t ic  index a t  t ime  t. 

Computa t ions  for each donor  using the  T value found  
above  and  mi to t ic  index  curves shown in Figure l b  pro-  
v ided  the  following es t ima tes :  M (young donor) = 2.2 h, 
M (adult  donor) = 1.5 h. These values are comparab le  to  
the  resul ts  ob ta ined  by  B o s e  et  al. 6, where  the  du ra t ion  
of M for h u m a n  lipogenic sa rcoma cell line was  be tween  
1-2 h. 

In  the  course of t he  p resen t  expe r imen t s  i t  was found  
t h a t  by  replacing the  media  18 h pr ior  to the  harves t ,  t he  
mi to t ic  index  was  s ignif icant ly  h igher  t h a n  in cul tures  
which  had  the  med i u m changed at  o ther  t imes.  This ob- 
se rva t ion  is clearly ind ica ted  by  the  shape  of t he  curves in 
Figure lb .  All cul tures  were ha rves t ed  a t  the  same t ime,  
t hus  prec luding  a pre-ex is t ing  s ta te  for synch rony  in t he  
s t a r t ing  blood sample.  

I t  appea r s  t h a t  pro longed cul tur ing  of leukocytes  in- 
creases the  t ime  in G1, S, and G,. Fresh  med i u m causes an  
accelerat ion of these phases.  The t ime  t aken  in divis ion is 
unaffec ted ,  thus  an accumula t ion  of mitoses  is ob ta ined  
by  the  increase of cells going in to  mitosis.  The decrease 
in mi to t ic  index  af ter  the  18th h p robab ly  resul ts  f rom 
the  fac t  t h a t  mos t  of t he  ceils (70-85%) have  a l ready  
undergone  mitosis  and  are in early in terphase .  The use of 
fresh media  18 h pr ior  to  ha rves t  p rovides  a m e t h o d  for 
accumula t ing  cells in mitosis.  

Zusammen[assung. Die Leukozy ten  e ine r  44j/ihrigen 
Frau  und  ihrer  8j/ihrigen Tochte r  wurden  in v i t ro  
kul t iv ier t  und  mi t  H3-Thymidin  markier t .  Die Auswer-  
t ung  von  je 1000 Mitosen ergab fiir die Zellen be ider  
Personen  eine Genera t ionsdauer  T yon  26 h respekt ive  
27 h, und  eine Mitosedauer  von  1,5, respekt ive  2,2 h. 
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The duration of the cell life cycle phases 

Cell life cycle phase 
G 2 + prophase S G 1 + metaphase T 

Donor 

Adult 5 16 5 26 
Young 3 19 5 27 

The duration of the generation time (T) was estimated on different 
levels of Figure la. 
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