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Zwischen  Blur-  u n d  S p u t u m w e r t e n  f inde t  s ich kein  
m e s s b a r e r  Un te r sch ied .  Dies s t i m m t  m i t  13efunden a m  
Menschen  n a c h  e inmal ige r  I n j e k t i o n  yon  3 H - T h y m i d i n  
i ibere in  u n d  da r t  als we i te re r  Hinweis  auf  die s t a t i s t i s che  
E l i m i n a t i o n  der  G r a n u l o z y t e n  gewer te t  werden  3. Wi i rden  
die G r a n u l o z y t e n  ~hnl ich  wie die E r y t h r o z y t e n  e rs t  n a c h  
A b l a u t  eines Al te rungsprozesses  das  Gef/ iBsystem ver-  
lassen,  so w/ire eine zei t l iche V e r s ch i ebung  zwischen den  
Messwer t en  im 131ut u n d  im S p u t u m  zu e rwar ten .  

Die da rges te l l t e  Me t hode  k a n n  auch  bet  sehr  k le inen  
T ie ren  (Maus, Go ldham s t e r )  a n g e w e n d e t  werden.  I n  sol- 
chen  F~illen e r se tz t  m a n  die D a u e r i n f u s i o n  yon  3H- 
T h y m i d i n  zweckm/issig d u r c h  E inze l in j ek t ionen ,  de ren  
Ze i t abs t / i nde  kt i rzer  s ind als die D N S - S y n t h e s e p h a s e .  Da  
fe rner  fiir alle Tiere  ge l ten  dfirfte,  dass  de r  P r o z e n t s a t z  
m a r k i e r t e r  G r a n u l o z y t e n  im 131ut u n d  im S p u t u m  aus- 
r e i chende  ~ b e r e i n s t i m m u n g  zeigt, k a n n  al le in  aus  Mund-  
h 6 h l e n a b s t r i c h e n  die Verwei lze i t  de r  G r a n u l o z y t e n  im 
131ut b e s t i m m t  werden4.  

Summary. Labe l l ing  of n e u t r o p h i l  g ranu locy tes  in  t h e  
b lood a n d  s p u t u m  of r a t s  was  followed b y  a u t o r a d i o g r a p h y  
for  120 h a f t e r  s t a r t i n g  a con t inuous  infus ion  of 3H- 
t h y m i d i n e  *). 
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* The mean sojourn of these cells in the blood was determined to be 
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O s c i l l a t i o n s  in the  Rate  of D i s a p p e a r a n c e  of Labe led  T r i i o d o t h y r o n i n e  f r o m  H u m a n  P l a s m a  and 
the  M i n i m u m  S a m p l i n g  Rate  for  the ir  O b s e r v a t i o n  

D i u r n a l  v a r i a t i o n s  (oscil lat ions) in  t h e  c o n c e n t r a t i o n  of 
p l a s m a  t h y r o x i n e  h a v e  been  r epo r t ed  b y  MARGOLESE and  
GOLUB 1 a n d  VOLPE e t  a l ) ,  a n d  a d i u r na l  p a t t e r n  in t he  
r a t e  of d i s a p p e a r a n c e  of labe led  t h y r o x i n e  f rom h u m a n  
p l a s m a  ha s  been  i n v e s t i g a t e d  b y  WALFISH et  a l )  a n d  
BUSHLER et  al. 4. The  WALFISH group  s f i rs t  sugges ted  t h a t  
t h e i r  o b s e r v a t i o n s  m a y  be  r e l a t ed  to d i u r n a l  changes  in 
p l a s m a  vo lume.  Later ,  t h e  13USHLER group  d e m o n s t r a t e d  
t h a t  t h e  obse rved  r h y t h m s  are  paralleled b y  changes  in 
plasma proteins, plasma PBI z27, Iz*5-RISA and TBG. 
They also showed that changes in the feeding cycle had no 
effect, while reversal of the sleep-waking rhythm imme- 
diately reversed the observed diurnal variations in plasma 
thyroxine ~. They concluded that observed oscillations in 
plasma thyroxine concentration are related to the re- 
distribution of fluid between the intravascular and extra- 
vascular pools, associated with changes from upright to 
recumbent positions. 

We investigated the rate of disappearance from the 
plasma of zisI-labeled triiodothyronine (T3) in two s re- 
cumbent patients. Our objective was to determine whether 
the rate of disappearance of T3 from the blood exhibits 
oscillatory behavior, a phenomena which would be re- 
lated to the temporal pattern of binding, distribution and/ 
or metabolism of T3, and, if it does, how often we must 
sample the blood to observe these oscillations. 

Materials and methods. Two e u t h y r o i d  pa t i en t s ,  A 
(hyper tens ive )  a n d  B (anemic) ,  were g iven  20 m g  of 
m e t h i m a z o l e  a p p r o x i m a t e l y  2 h p r io r  to  t h e  in j ec t ion  of 
500 vCi of 12SI-T3 ( f rom A m e s h a m )  to  p r e v e n t  recycl ing 
of 1~5I. T h e  a d m i n i s t r a t i o n  of 10 m g  of m e t h i m a z o l e  was  
r epea t ed  a b o u t  eve ry  6 h for  t h e  d u r a t i o n  of t he  experi-  
m e n t .  S a m p l i n g  was b e g u n  4 h a f t e r  i n j ec t i on  of t he  
t r a c e r  in  p a t i e n t  A a n d  a f t e r  2 h in  p a t i e n t  13. 131ood 
samples  were t a k e n  for  3 days.  Fo r  p a t i e n t  A, s a m p l i n g  
occur red  eve ry  4 h on  t h e  f i rs t  day,  eve ry  2 h t h e  second 
day,  a n d  eve ry  6 h t he  t h i r d  day.  Th i s  o rde r ing  was mixed  
in  p a t i e n t  13, who  was s am p l ed  eve ry  2 h on  t h e  f i rs t  day,  
eve ry  6 h t he  second d a y  a n d  eve ry  4 h t h e  t h i r d  day.  
126I-PBI was d e t e r m i n e d  in a wel l - type  sc in t i l l a t ion  
counte r .  T h e  cor rec ted  d a t a  po in t s  for  all  3 days  are p l o t t e d  

on  r e c t a n g u l a r  coord ina tes  in  F igure  1 w i t h  s t r a i g h t  l ines 
c o n n e c t i n g  t he  points .  I n  F igure  2, t he  ve r t i ca l  and  hor i -  
zon ta l  g r a p h  scales of F igure  1 h a v e  been  magni f i ed  to  illu- 
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Fig. 1. I~sI-PBI activity in 2 patients A and B, beginning 4 h after 
injection of 500 [zCi of ~SI-T~. Blood samples were taken every 2, 4 or 
6 h for 3 days, staggered as described in the text. 20 mg of methima- 
zole was administered 2 h prior to the leSI-T3, to prevent recycling 
of 125I, followed by 10 mg every 6 h thereafter. 
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Fortunately, the results for each patient show the same effects. 



15.3. 1970 Specialia 313 

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. 
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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). 


