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I t  h a s  b e e n  sugges t ed  ~a t h a t  t h e  b i o c h e m i c a l  s t a b i l i t y  
of D N A  in  n o n - d i v i d i n g  cells is m a n i f e s t  o n l y  w h e n  a~p 
a n d  14C-adenine a re  used  as  p r e c u r s o r s  b u t  in  o u r  ex-  
pe r i ence  t h e  r enewa l  p a t t e r n s  of D N A s  f r o m  d i f f e r e n t  
t i s sues  a re  q u i t e  s imi la r  r ega rd le s s  of t h e  p r e c u r s o r  used.  
T h e  r e c e n t  r e su l t s  of SIBATANI r4 w h o  w i t h  t h e  a id  of a n  
i m p r o v e d  t e c h n i q u e ,  f inds  neg l ig ib le  i n c o r p o r a t i o n  of 
14C-formate i n t o  t h e  D N A  of r e s t i n g  r a t  l i ve r  in  rive a n d  
in vitro are  in  a g r e e m e n t  w i t h  o u r  view.  

P r e l i m i n a r y  m e a s u r e m e n t s  o n  t h e  l abe l l i ng  of t h e  ac id  
so luble  a d e n i n e  c o m p o u n d s  a t  2 h show t h a t  w i t h  ~4C- 
f o r m a t e  a n d  ~*C-glycine t h e  h i g h e s t  a c t i v i t i e s  a re  o b s e r v e d  
in those  t i s sues  in  w h i c h  D N A  p u r i n e s  a re  m o s t  ac t ive ,  
l ive r  a n d  k i d n e y  g iv ing  m u c h  lower  va lues .  T h i s  e f fec t  
m a y  be  p a r t l y  due  to  d i f fe rences  in  p u r i n e  s y n t h e s i s  a n d  
p a r t l y  to  v a r i a t i o n s  in  pool  sizes in  d i f f e r e n t  t i ssues .  T h e  
low va lues  f o u n d  for  t h e  a c t i v i t i e s  of nuc le ic  ac id  p u r i n e s  
a f t e r  l~C-glycine a d m i n i s t r a t i o n  a re  a l m o s t  c e r t a i n l y  due  
to  a v e r y  c o n s i d e r a b l e  d i l u t i o n  of t h e  a d m i n i s t e r e d  
g lyc ine  s ince  t h e  ac id  so luble  n u e l e o t i d e s  in  t h e s e  ex-  
p e r i m e n t s  a lso s h o w e d  v e r y  low ac t iv i t i e s .  T h e  o b s e r v e d  
d i f fe rences  b e t w e e n  t h e  ac id - so lub l e  a d e n i n e  n u c l e o t i d e s  
in d i f f e r en t  t i s sues  a f t e r  ~4C-adenine a d m i n i s t r a t i o n  a re  
c o n s i d e r a b l y  s m a l l e r  t h a n  w i t h  f o r m a t e  or  g lyc ine .  

This work was carried out with the aid of grants from the Medical 
Research Council and the British Empire Cancer Campaign. Our 
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experiments and to Mr. DAVID RANKINE for skilful technical help. 
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Rdsumd 

Les rGsul ta t s  e x p G r i m e n t a u x  m o n t r e n t  le degr6  d ' i n -  
c o r p o r a t i o n  d u  formate-14C,  de  l 'adGnine-8-14C e t  de  la  
glycine-2-14C d a n s  I ' A D N  e t  d a n s  les A R N  nuclGaire  e t  
c y t o p t a s m i q u e  d e  l ' a p p e n d i c e ,  d e  la  mcelle osseuse,  de  la  
m u q u e u s e  i n t e s t i n a l e ,  d u  re in ,  d u  foie, de  la  r a t e  e t  d u  
t h y m u s  d u  l a p i n  in  vivo. 
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p l a t e l e t s  a n d  t h a t  t h i s  is a s s o c i a t e d  w i t h  a n  i m p a i r e d  
a b i l i t y  of t h e  p l a t e l e t s  to  a b s o r b  5 -HT.  

The effect of 1 mg reserpine (i.m.) in man on the 5-HT content of the 
platelets and on their ability to absorb 5-HT 

Before reserpine. . . 
1 day after reserpine 
3 days af ter  reserpine 
9 days after reserpine 

ng 5- 
HT]10 s 
platelets 

36 
14 

< 1 
7 

ng 5-HT/10 s platelets 
after incubation with 5-HT 

at 37°C for 2 h 

173 
39 
36 
40 

T h e  m e t h o d s  used  were  t h o s e  d e s c r i b e d  b y  HARDISTY 
a n d  STACEY 4 a n d  a t y p i c a l  r e s u l t  is r e c o r d e d  in t h e  table .  
I t  wil l  b e  seen  t h a t  24 h a f t e r  t h e  i n t r a m u s c u l a r  i n j ec t ion  
of 1 m g  r e s e r p i n e  t h e  a m o u n t  of 5 - H T  in  t h e  p l a t e l e t s  had  
f a l l en  to  4 0 %  of i t s  i n i t i a l  l eve l  a n d  t h a t  a f t e r  3 days  
n o n e  cou ld  be  de t ec t ed .  I n c u b a t i o n  of 5 - H T  w i t h  p la t e l e t -  
r i ch  p l a s m a  o b t a i n e d  be fo re  a d m i n i s t r a t i o n  of t h e  d rug  
led to  a l a rge  u p t a k e  b y  t h e  p l a t e l e t s  4 b u t  24 h a f te r  
r e s e r p i n e  t h i s  a b i l i t y  to  a b s o r b  5 - H T  was  m a r k e d l y  
r e d u c e d  a n d  i m p a i r e d  a b s o r p t i o n  p e r s i s t e d  d u r i n g  the  
fo l lowing  days .  B y  t h e  9 t h  d a y  t h e  5 - H T  c o n t e n t  of the  
p l a t e l e t s  s h o w e d  e v i d e n c e  of r e c o v e r y ;  in  o t h e r  sub jec t s  
r e c o v e r y  s t a r t e d  a t  a b o u t  t h e  s a m e  t i m e  a n d  was  still  
i n c o m p l e t e  3 weeks  a f t e r  t h e  in j ec t ion .  

T h e  p r o l o n g e d  r e d u c t i o n  of 5 - H T  fo l lowing  rese rp ine  
h a s  b e e n  a d v a n c e d  b y  SHORE et  aL  e as e v i d e n c e  t h a t  
' s e r o t o n i n  is f o r m e d  in  p l a t e l e t s  a t  t h e  t i m e  of t he i r  
f o r m a t i o n ' .  B o n e  m a r r o w  h a s  l i t t l e  c a p a c i t y  for  5 -HT 
s y n t h e s i s  a n d  i t  wou ld  s eem m o r e  l ikely,  as p o s t u l a t e d  
b y  TOll s, t h a t  c i r c u l a t i n g  p l a t e l e t s  a b s o r b  5 - H T  f rom 
o r g a n s  w h e r e  i t  is f o r m e d  a n d  t h a t  r e s e r p i n e  b o t h  l ibera-  
tes  5 - H T  f r o m  p l a t e l e t s  a n d  p r e v e n t s  f u r t h e r  a b s o r p t i o n .  

P l a t e l e t  life ha s  b e e n  v a r i o u s l y  e s t i m a t e d  f r o m  5 to  9 
daysL  T h e  p r e s e n t  f i n d i n g  t h a t  a t  l eas t  3 weeks  is re- 
q u i r e d  for  r e c o v e r y  a f t e r  a s ingle  dose  of r e s e r p i n e  sug- 
gests ,  s ince  r e s e r p i n e  is r a p i d l y  e l i m i n a t e d  s, e i t h e r  t h a t  
p l a t e l e t  l ife is l onge r  t h a n  w o u l d  a p p e a r  f r o m  these  
e s t i m a t e s  or  t h a t  r e s e r p i n e  a f fec t s  n o t  o n l y  p l a t e l e t s  in 
c i r c u l a t i o n  b u t  a lso t h e  p l a t e l e t  b e a r i n g  t i ssue,  t hus  
l e a d i n g  t o  t h e  s u b s e q u e n t  d i s c h a r g e  of p l a t e l e t s  w i t h  an  
i m p a i r e d  a b i l i t y  t o  a b s o r b  5 -HT.  

R.  M. HARDISTY, G. I .  C. INGRAM, 
a n d  R.  S. STACEY 

Departments o/ Pathology and Therapeutics, St. Tho- 
mas's Hospital tVIedical School, London, J u l y  3t ,  1956. 

Reserp ine  
and H u m a n  Plate let  5 - H y d r o x y t r y p t a m i n e  

A dec l ine  in 5 - h y d r o x y t r y p t a m i n e  (5-HT) a f t e r  t h e  
i n j e c t i o n  of r e se rp ine  i n t o  r a t s  1 a n d  r a b b i t s  ~ ai~d a f t e r  
r e p e a t e d  a d m i n i s t r a t i o n  in  m a n  3 h a s  b e e n  r e p o r t e d .  T h e  
o b s e r v a t i o n s  desc r ibed  be low s h o w  t h a t  in  m a n  a s ingle  
dose will  r e m o v e  v i r t u a l l y  t h e  who le  of t h e  5 - H T  in  t h e  
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ZusammenJassung 

N a c h  e i n m a l i g e r  i n t r a m u s k u l ~ r e r  I n j e k t i o n  y o n  1 mg 
R e s e r p i n  s i n k t  b e i m  M e n s c h e n  de r  5 - O x y t r y p t a m i n -  
g e h a l t  de r  B l u t p I ~ t t c h e n  zwei  T a g e  l a n g  ab ,  u m  his  zum 
n e u n t e n  T a g  a u f  u n b e s t i m m b a r e m  W e r t  zu v e r h a r r e n .  
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W~ihrend dieser Zeit ist die 5-OT-Aufnahmeflihigkeit  
der P1/tttchen verminder t .  Der Oxyt ryptamingehal t  der 
Pl~t tchen erreicht seinen Ausgangswert  erst ungeIiihr 
3 ~Vochen nach der Reserpingabe. 

Die Ansicht, dass die P1Attchen freies 5-Oxytryptamin 
aus dem Kreislauf aufnehmen, w~re mit  diesem Ergeb- 
nis zu vereinbaren. Die Dauer des Effektes k6nnte be- 
deuten, dass Reserpin entweder auf Pl i i t tchenvorstadien 
im Knochenmark  wirkt oder aber dass die Lebensdauer 
der Pl~t tchen in Wirklichkeit  1/inger ist, als neuerdings 
angenommen wird. 

terial was spun down in a centrifuge, further  washed 
with ether, and allowed to dry at  room temperature.  The 
samples were weighed, and each tube contained approxi-  
mate ly  10 mg dry material. Some tubes with sections 
from fresh Carnoy-fixed and frozen-dried Carnoy-fixed 
tissue were submit ted to secondary fixation in the buf- 
fered formaldehyde solution for 24 h. They  were then 
freed from the formaldehyde through dialysis in cello- 
phane sacs against distilled water in the cold room for 
24 h. Thus the experiments included samples of sections 
which had been fixed accordingly: (1) Fresh Carnoy 
fixation. (2) Frozen-dried Carnoy-fixed. (3) Fresh formal- 
dehyde fixation. (4) Frozen-dried Carnoy-fixed and then 
formaldehyde-fixed.  

T h e  R e l e a s e  of R i b o n u c l e i c  Acid  
f r o m  C a r n o y  F ixed  S e c t i o n s  D u r i n g  I n c u b a t i o n  

in M c I l v a i n e ' s  Buf fer  

Formaldehyde  solutions have been preferred as fixa- 
tives for tissues prior to the histochemical ribonuclease 
(RNase) test, to the disadvantage of CARNOV'S solution z. 
The main objection towards the la t ter  is tha t  sections 
incubated in ~a buffer wi thout  the addit ion of RNase, 
lose their  staining properties for ribonucleie acids (RNA), 
jus t  as in the presence of the enzyme. Thus, i t  is not  
possible, in the absence of a 'blank' ,  to distinguish the 
effect of an 'un-specific'  degradat ion of R N A  and, per- 
haps, also of other  substances due to the action of the 
buffer, from tha t  of the specific enzymic break-down of 
R N A  molecules. In contrast  to this, in sections from 
formaldehydefixed tissues, RNA-conta ining structures 
still bind basic dyes after t r ea tment  with the enzyme- 
free buffer solution. 

However,  good solubility of R N A  in. Carnoy-fixed 
sections might  indicate a be t ter  preservat ion of the 
nat ive  R N A  molecules than  after formaldehyde fixation. 
In  tha t  case, the ease with R N A  is released from the 
fixed tissue will not  affect the specificity of the test. Thus 
the main question seems to be whether  substances other  
than  R N A  degradation products  can be detected in the 
buffer extracts  from Carnoy-fixed sections, and to what  
extend the release of R N A  will be complete, as compared 
to digestion in the presence of RNase. The present com- 
municat ion reports the results from a compara t ive  ana- 
lysis of the ul t raviolet  absorbing substances l iberated 
from CARNOV and formaldehyde-fixed tissues in MCIL- 
VAINE'S buffer, and in the same buffer containing RNase. 

Exper imenta l . - -Fresh  and frozen-dried pieces of ra t  
pancreas were fixed in CARNOY'S solution (ethanol: chloro- 
form:acet ic-ac id  - 6 :3 :1)  for 1-5 h, or fresh pieces in 
buffered (pH 7.0) 10% formaldehyde solution ~ for 24 h 
at  room temperature.  They were transferred via the 
appropriate intermedia  to paraffin (m.p. 55°C), as 
described elsewhere in detail~. F rom each paraffin block, 
7 /z th ick  sections were cut, and distr ibuted equally bet- 
ween centrifuge tubes in such a way tha t  all the tubes 
contained comparable lots of the material.  Some sections 
were mounted on slides for histochemical control. After  
deparaffination in petroleum ether, the sectioned .ms- 
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MCILVAINE'S buffer was used at  pH 7-0, in the diges- 
tion experiments  containing 1 mg crystalline ribonuclease 
(WORTHINGTON) per milliliter. Incubat ions were per- 
formed at  37°C for 2 h, and with mechanical  stirring. The 
sections were spun down between each t rea tment ,  and 
the supernatants  collected. 5 ml samples were used 
throughout .  To test  the completeness of the R N A S  
digestion, the sections were extracted with N perchloric 
acid for fur ther  3 h at  room temperature ,  as appropriate 
for pancreatic tissues 3. Thus, in the actual  set of experi- 
ments,  each of the four types of preparat ion was treated 
according to the following scheme: (1) MclLVAINE'S 
buffer for 2 h. (2) t~Nase containing buffer for 2 h. (3) N 
perchloric acid for 3 h. All experiments were performed 
in double. In  addition, direct digestion with RNase 
containing buffer for two times 2 h was performed on all 
types of preparation.  

The supernatants  were invest igated in the Beckman 
M o d e l l D U  quartz  spectrophotometer  in the ul t raviolet  
range, using 10 mm cells, against the  corresponding 
solutions as a blank. Making use of the known volumes 
and weights of the samples, the absorptions were cal- 
culated as to ta l  optical units per milligram tissue, and 
are thus given in the graph. 

The results are presented in the Figure. The curves 
with the un-filled circles represent the results from in- 
cubation of frozen-dried Carnoy-fixed sections. Curve 1 


