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l ines  d r a w n  a t  t he  va lue  13 in f igure 2 were a r b i t r a r i l y  
e s t ab l i shed  to a c t  as a guidel ine  for  c o m p a r a t i v e  pur -  
poses. 
Af te r  12 weeks of t r a in ing ,  b o t h  t h e  S P T  a n d  E N D  
groups  d e m o n s t r a t e d  a ' r e t a r d a t i o n  effect '  in  m o t o r  
n e u r o n  size w h e n  c o m p a r e d  to 12-week con t ro l  d is t r i -  
b u t i o n  (figures 1 and  2). F u r t h e r m o r e ,  t h e  degree of 
' r e t a r d a t i o n '  is a p p a r e n t l y  d e p e n d e n t  on  t h e  i n t e n s i t y  
of exercise used. This  is show/1 ilz f igures 1 a n d  2 w i t h  t he  
S P T  group  d e m o n s t r a t i n g  a g rea t e r  n u m b e r  of smal le r  
soma  a n d  nucle i  t l l a n  t he  E N D  group.  These  f indings  are 
in c o n t r a s t  to  ear l ier  s tud ies  r e p o r t i n g  no  changes  in 
m o t o r  n e u r o n  m o r p h o l o g y  b e t w e e n  con t ro l  a n d  exper i -  
m e n t a l  g roups  fol lowing chron ic  a c t i v i t y  *, 10,11. I t  is t he  
op in ion  of t h e  a u t h o r s  t h a t  these  obse rved  differences  are 
p r i m a r i l y  due  to 2 reasons :  a i t h e  t r a i n i n g  in tens i t i e s  

used in ear l ier  s tud ies  were no t  g r e a t  enough  to  p roduce  
changes ,  a n d  b) t he  s t a t i s t i ca l  t r e a t m e n t  of t he  d a t a  m a y  
h a v e  m a s k e d  a n y  changes  - a n y  s t a t i s t i c a l  ana lyses  
c o m p a r i n g  t he  m e a n s  of t h e  g roups  in th i s  s t u d y  would  
h a v e  revea led  no  s ign i f ican t  differences  b e t w e e n  t he  3 
groups.  I n  fact ,  however ,  t h e r e  are  s ign i f ican t  d i s t r i b u t i o n  
differences  as ev idenced  b y  t h e  f igures  1 a n d  2. 
A p r o b a b l e  m a t u r a t i o n  effect  c a n  be  obse rved  b e t w e e n  
the  con t ro l  zero-week an ima l s  a n d  t he  con t ro l  12-week 
an ima l s  ( table  2). T h a t  is, t h e  con t ro l  12-week d i s t r i b u t i o n  
shows a g rea t e r  n u m b e r  of l a rger  m o t o r  neurons .  I n  
conclusion,  i t  is e v i d e n t  t h a t  specific d i f ferences  h a v e  
been  obse rved  for  t h e  t r e a t m e n t s  used. I t  a p p e a r s  t h a t  
m o t o r  n e u r o n s  in a s t a t e  of ' n o r m a l i t y '  ref lect  p a t t e r n s  of 
change  wh ich  are specific to  va r ious  chronic  exercise 
regimens.  
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Summary. Appl i ca t i on  of lead suppressed  t he  de layed  t y p e  h y p e r s e n s i t i v i t y  (DTH) of mice  i nduced  b y  sheep  red  
b lood  cells (SRBC).  I n h i b i t i o n  of e l i e i t a t ion  of DTI-t in  p r i m a r y  as well as in  s econda ry  response  was cor re la ted  w i t h  
t he  c o n c e n t r a t i o n  of lead in t he  b lood  of t h e  mice.  

I t  h a s  been  s h o w n  t h a t  severa l  e n v i r o n m e n t a l  c o n t a m i -  
n a n t s  5 inc lud ing  subc l in ica l  doses of lead 6 reduce  t he  
res i s t ance  of mice to  bac t e r i a l  infect ion.  As r epo r t ed  re- 
cent ly ,  chron ic  exposure  of mice to  lead suppresses  t h e  
h u m o r a l  a n t i b o d y  response  to  sheep  red  Mood cells 
(SRBC) as m e a s u r e d  b y  t he  n u m b e r  of a n t i - S R B C  pro-  
d u c i n g  spleen cells 5. T he  a u t h o r s  conc luded  t h a t  t h e  
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Fig. 1. Dose-dependent inhibition of DTH in mice exposed to lead. 
Levels of DTH elicited by inoculation of l0 s SRBC into the right 
hind footpad of balb/c mice (6-8 weeks old) sensitized 4 days previ- 
ously wittl 106 SRBC i.v. DTH was measured 24 h after antigen chal- 
lenge. Various amounts of lead acetate were injected i.p. in a volume 
of 0.5 ml saline daily for 30 days. In tile first experiment the mice 
received 0.25 mg, 0.10 mg and 0.025 mg lead acetate daily (�9 In the 
second experiment the mice received 0.20 rag, 0.10 rag, 0.075 rag, 
0.05 mg and 0.025 mg lead acetate daily (e). The lead content in the 
blood of mice was determined by means of an atomic absorption 
spectrophotometer immediately after DTH-measurement. Abscissa: 
ppm lead detected in whole blood. Ordinata: units of footpad reaction 
(1 unit = 0.1 ram). Each point represents the mean value detected in 
each group of i0 mice. In the group o1 highest lead concentration, 
4 mice died in consequence of lead intoxication. 

impa i r ed  res i s tance  to t h e  bac te r i a l  in fec t ion  was p r o b a -  
b ly  due  to a suppressed  h u m o r a l  a n t i b o d y  fo rma t ion .  B u t  
o the rwise  n o t  on ly  t he  h u m o r a l  b u t  also t h e  cell m e d i a t e d  
i m m u n i t y  (CMI), as well  as nonspeci f ic  defense  m e c h a -  
n i sms  due  to p h a g o c y t i c  cells, are i n v o l v e d  in these  pro-  
cesses. 
W e  i n v e s t i g a t e d  t h e  effect  of chron ic  lead exposure  on t he  
T - l y m p h o c y t e  m e d i a t e d  a n d  m o n o c y t e  d e p e n d e n t  de-  
l ayed  t y p e  h y p e r s e n s i t i v i t y  (DTH) aga in s t  S R B C  in mice. 
10 mice  in  each  g roup  were  i n j ec t ed  i.p. once  da i l y  for  
30 days  w i t h  va r ious  a m o u n t s  of lead ace t a t e  d issolved in 
saline.  On t he  30 th  d a y  t h e  mice were sens i t ized  w i t h  
105 S R B C  i.v. To assess t h e  D T H  mice  were  cha l l enged  
4 days  a f t e r  s ens i t i za t ion  b y  in j ec t ion  of 10 s S R B C  in  
40 [zl of sa l ine  in to  t h e  r i g h t  h i n d  foo tpad .  As con t ro l s  
non-sens i t i zed  mice were i n j ec t ed  in to  t he  f o o t p a d  w i t h  
t he  same  dose of a n t i g e n .  Fo r  this ,  l e a d - t r e a t e d  as well  as 
n o n - t r e a t e d  an ima l s  were used. The  foo tpad  swell ing was 
m e a s u r e d  w i t h  a dial  gauge  ca l iper  before  a n t i g e n  chal -  
lenge, 24 h, a n d  48 h a f t e r  cha l lenge  acco rd ing  to  Miller  
e t  al.L The  mice  were ki l led a n d  t h e  lead c o n t e n t  of t h e  
b lood  was d e t e r m i n e d  b y  a t o m i c  a b s o r p t i o n  spec t ro-  
p h o t o m e t r y .  
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I t  is of i n t e r e s t  to  c o m p a r e  our  d a t a  on  lead a b s o r p t i o n  
w i t h  t hose  f o u n d  in m e n ;  b lood  levels of lead u p  to 
0.2 p p m  are  cons idered  normal ,  c l inical  signs of t o x i c i t y  
a p p e a r  u p w a r d  of 0.35 p p m  s. I n  t h e  b lood  of con t ro l  mice  
0.05 p p m  lead was de tec ted .  The  b lood  levels in  t h e  lead-  
t r e a t e d  mice  rose accord ing  to  t h e  dose of a d m i n i s t e r e d  
lead up  to  2 ppm.  S y m p t o m s  of t o x i c i t y  could  be  seen in 
t he  mice  o n l y  a t  t h e  l a t t e r  h i g h  b lood level  of lead. The  
doses g iven  were  t he  same  as those  r e p o r t e d  b y  H e m p h i l l  
e t  al. 5. 
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Fig. 2. Inhibition of the secondary DTH-response by lead. 10 mice 
were injected with 10 ~ SRBC i.v. and challenged 4 days later with 
108 SRBC into the right hind footpad. After 4 days DTH was elicited 
by inoculation of 108 SRBC into the left hind footpad. The inflam- 
matory response was followed for 2 days. - - - ,  saline; . . . .  , 
0.25 mg lead acetate; . . . . . . .  0.10 mg lead acetate;-. .- . .- . .- ,  
0.025 mg lead acetate. Each point represents the mean value detected 
in eaeh group of mice. Vertical bars represent the SE of the mean. 

The  l y m p h  nodes  a n d  t h y m i  of t he  lead-exposed  an ima l s  
showed,  as c o m p a r e d  to t h e  controls ,  no  s ign i f ican t  
morpholog ica l  changes .  However ,  in  some cases t h e  m a r -  
g ina l  zone of t h e  w h i t e  spleen pu lp  of l e a d - t r e a t e d  ani -  
mals  seemed to be smal ler  a n d  c o n t a i n e d  a lower n u m b e r  
of cells t h a n  t h a t  of controls .  The  resu l t s  of 2 i n d e p e n d e n t  
e x p e r i m e n t s  s u m m a r i z e d  in f igure  1 c lear ly  d e m o n s t r a t e  
a d o s e - d e p e n d e n t  suppres s ion  of D T H - r e s p o n s e  b y  lead 
ace ta te .  
To assess t h e  effect  of lead on  t he  s econda ry  D T H -  
response,  g roups  of mice  rece iv ing  va r ious  doses of lead 
for 30 days  were sens i t ized  w i t h  105 S R B C  i.v. ; cha l l enged  
4 days  l a t e r  w i t h  10 s S R B C  in to  t he  r i g h t  h i n d  foo tpad  
and  recha l l enged  w i t h  t he  same an t i gen  dose in to  t h e  lef t  
h i n d  foo tpad  a f t e r  a n o t h e r  4 days  (figure 2). S imi lar  to  
t h e  p r i m a r y  response  l e a d - t r e a t e d  an ima l s  showed  also a 
suppressed  s e c o n d a r y  DTH-response .  
The  ques t ion  arises w h e t h e r  lead exposure  m a y  af fec t  t he  
a f f e r en t  or e f fe ren t  arc  of D T H .  I n  o t h e r  words,  does t h e  
exposure  of t he  an ima l s  to  lead af fec t  t h e  g e n e r a t i o n  of 
sens i t ized  l y m p h o c y t e s  respons ib le  for D T H ,  or does lead 
af fec t  t he  express ion  of a l r eady  e s t ab l i shed  DTI-I ? The  
re su l t  of a p r e l i m i n a r y  e x p e r i m e n t  (da ta  n o t  g iven  here) 
seems to  a rgue  aga in s t  t he  f i rs t  poss ibi l i ty .  Spleen cells of 
sens i t ized  n o r m a l  mice, as well  as spleen cells de r ived  
f rom donors  exposed  p rev ious ly  to  lead,  b o t h  el ic i ted 
D T H  w h e n  t r a n s f e r r e d  in to  n o r m a l  rec ip ients .  I f  t h i s  is 
t rue ,  t h e  m o s t  p r o b a b l e  t a r g e t s  for  lead effects seem to  be  
m o n o c y t e s  k n o w n  to  be  i nvo lved  in t he  express ion  of cell- 
m e d i a t e d  i m m u n i t y  9 and  m a c r o p h a g e s  p a r t i c i p a t i n g  in 
i n d u c t i o n  (or modu la t i on )  of h u m o r a l  i m m u n e  re- 
sponses  10. 
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Degradation of [SH]thymidine by a pentosyltransferase (EC 2.4.2.4) in the plasma of man 
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Summary. [ 3 H ] T h y m i d i n e  is deg raded  b y  a n  e n z y m e  ( t h y m i d i n e  p h o s p h o r y l a s e ;  E C  2.4.2.4) wh ich  we h a v e  ident i f ied  
in t h e  p l a s m a  of m a n  a n d  some animals .  T he  presence  of th i s  e n z y m e  in p l a s m a  or  sera  used  to  s u p p l e m e n t  cu l tu re  
m e d i a  may ,  u n d e r  c e r t a i n  e x p e r i m e n t a l  condi t ions ,  l imi t  t he  v a l i d i t y  of m e a s u r i n g  t h e  u p t a k e  of r ad io labe led  t h y m i d i n e  
as a m e a n s  of de f in ing  D N A  synthes is .  

T h y m i d i n e  p h o s p h o r y l a s e  (EC 2.4.2.4; t h y m i d i n e - o r t h o -  
p h o s p h a t e  deoxyr ibosy l t r ans fe ra se )  ca ta lyses  t h e  revers -  
ible  r eac t i on  of t h y m i d i n e  (TdR) + o r t h o p h o s p h a t e  
t h y m i n e  (Th) + 2 - d e o x y - e - D - r i b o s e - l - p h o s p h a t e  3, 8. Th i s  
e n z y m e  is p r e s e n t  in  m a n y  n o r m a l  a n d  neop las t i c  ceils of 
m a n  a n d  d i f fe ren t  a n i m a l s  2-13 as well  as in  va r ious  
p a t h o g e n i c  a n d  n o n p a t h o g e n i c  p r o k a r y o t i c  cells 2, 3,14. W e  
r e p o r t  here  t h e  i den t i f i ca t ion  of T d R  p h o s p h o r y l a s e  in  
t he  p l a s m a  of m a n  a n d  some an imals ,  and  discuss t hose  
l i m i t a t i o n  w h i c h  t h i s  e n z y m e  m a y  h a v e  on  assays  in 
w h i c h  [aI-t]TdR u p t a k e  is used  as a m e a n s  of def in ing  
D N A  synthes i s .  

Material and methods. P l a s m a  assayed  was f rom fresh 
b lood wh ich  h a d  been  col lected asep t i ca l ly  in to  si l iconized 
t u b e s  c o n t a i n i n g  E D T A  a n t i c o a g u l a n t  (1.5 mg/ml) .  Af te r  
depos i t i ng  t h e  cells b y  cen t r i f uga t i on  (500 •  12 min) ,  
t he  p l a s m a  was col lected carefu l ly  and,  in  some ins tances ,  
passed  t h r o u g h  a mic ropore  (0.22 tzm) f i l ter ;  p a r t i c u l a r  
care  was used in h a n d l i n g  t h e  b lood  so as to  avo id  con-  
t a m i n a t i o n  or cell damage .  T d R  p h o s p h o r y l a s e  was eval-  
u a t e d  us ing  our  mic roas say l~  t h i s  is a mod i f i ca t ion  of 
t e c h n i q u e s  w h i c h  h a v e  been  descr ibed  p rev ious ly  ~, 5-~, 11 
a n d  was  c o n s t r u c t e d  to  s imu la t e  cond i t ions  p r e v a l e n t  in  
microcu l tu res .  I n  t h i s  assay,  20 [zl of p l a s m a  was  added  


