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Results. The  F igure  d e m o n s t r a t e s  t h a t  d o p a m i n e  inhi-  
b i t s  glucose s t i m u l a t e d  insu l in  release f rom b o t h  r a b b i t  
a n d  h a m s t e r  pancreas .  This  i n h i b i t i o n  was b locked  b y  
me thyse rg ide .  I n  these  s tudies ,  m e t hys e r g i de  a lone  d id  
no t  a l t e r  glucose s t i m u l a t e d  insu l in  release f rom e i the r  
r a b b i t  or h a m s t e r  pancreas .  

The  Tab le  shows t h a t  m e t h y s e r g i d e  a lone  d id  n o t  a l t e r  
glucose s t i m u l a t e d  insu l in  secre t ion  f rom mouse  panc reas  
in  e i the r  1 • 10-~M (e xpe r i m en t  A) or 1 • 10 -4M (experi-  
m e n t  ]3) concen t r a t i on .  E x p e r i m e n t s  ]3, C and  D show 
t h a t  d o p a m i n e  s ign i f i can t ly  i n h i b i t e d  insu l in  secre t ion 
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Effect of methysergide (MM) on the inhibition of glucose stimulated 
insulin secretion from rabbit and hamster pancreas by dopamine 
(DA). In the upper panel dopamine (1 • 10-4M) inhibited glucose 
stimulated insulin secretion from rabbit pancreas (p ~ 0.01) and this 
inhibition was blocked by methysergide. In the lower panel, dopamine 
(2 • 10 -5 M) inhibited glucose stimulated insulin secretion from ham- 
ster pancreas (p~0.05) and this inhibition was also blocked by 
methysergide. In these studies the concentration of methysergide 
used (1 • 10-4M) did not alter glucose stimulated insulin secretion. 
The glucose concentration was 3 mg/ml. The bars represent the means 
and the brackets the SE of 6 observations in experiment one and 8 
observations in experiment two. 

w h e n  p r e s e n t  in  c o n c e n t r a t i o n s  of i • 10-4M to  1 x 10-SM. 
W i t h  decreas ing  c o n c e n t r a t i o n s  of d o p a m i n e  t he  c o n s t a n t  
c o n c e n t r a t i o n  of m e t h y s e r g i d e  (1 •  h a d  a pro- 
gress ively  g rea t e r  ab i l i t y  to  an t agon ize  t he  i n h i b i t o r y  
effect  of d o p a m i n e  ( expe r imen t  B 93% to  82% inh ib i t ion ,  
e x p e r i m e n t  C 87% to  47% inh ib i t ion ,  and  e x p e r i m e n t  
D 76% to  36% inh ib i t ion) .  I n  f u r t h e r  s tudies  1 • 10-SM 
d o p a m i n e  was t he  lowes t  d o p a m i n e  c o n c e n t r a t i o n  t h a t  
would  i nh ib i t  insu l in  secre t ion  f r o m  mouse  pancreas .  

Discussion. The  p r e sen t  s tud ies  d e m o n s t r a t e  t h a t  
m e t h y s e r g i d e  an t agon izes  t he  i n h i b i t i o n  of insu l in  secre- 
t ion  b y  dopamine .  F u r t h e r  s tud ies  ind ica te  t h a t  m e t h y -  
sergide also an tagon izes  t h e  i n h i b i t o r y  effect  of o the r  ca- 
t e cho l amines  such  as L-epinephr ine ,  L-norep inephr ine  and  
L-isoproterenol  u p o n  in  v i t ro  insu l in  secre t ion  f rom r a b b i t  
p a n c r e a s  (unpub l i shed  observa t ions ) .  Thus ,  in  a t  leas t  one 
s y s t e m  (the p a n c r e a t i c  r-cell) me thyse rg ide  an tagon izes  
t he  ac t ions  of c a t echo l amines  as well  as sero tonin .  These  
d a t a  i nd i ca t e  t h a t  m e t h y s e r g i d e  c a n n o t  be  cons idered  as 
exe r t i ng  i ts  pha rmaco log i c  effects  on ly  t h r o u g h  se ro ton in  
an t agon i sm .  The  e x t e n t  to  wh ich  m e t h y s e r g i d e  an tago-  
nizes c a t e c h o l a m i n e  ac t ions  in o t h e r  t i ssues  needs  to be  re- 
examined .  

Zusammen/assung. Isol ier tes  Maus-,  H a m s t e r -  u n d  Ka-  
n i n c h e n p a n k r e a s  wurde  in e iner  phys io log i schen  Puffer-  
16sung m i t  3,0 m g / m l  Glukose  inkub ie r t .  D o p a m i n  ruf f  
eine e rheb l iche  V e r r i n g e r u n g  der  r a d i o i m m u n o l o g i s c h  rea- 
g ie renden  I n s u l i n s e k r e t i o n  hervor .  Die d u t c h  D o p a m i n  
ausgel6s te  H e m m u n g  1Asst s ich tei lweise oder  vo l l s t~ndig  
d u r c h  den  S e r o t o n i n a n t a g o n i s t e n  1-Methyl-D-lysergs/ iure 
b u t a n o l a m i d  (Deseri]) au fheben .  

j .  M. FELDMAN and  H. E.  LEBOVITZ 

Division O/Endocrinology, Department o/Medicine, 
Duke University Medical Center, Box 2963, Durham 
(North Carolina 27710, USA), and 
Durhams Veterans 2t dministration Hospital, 
Durham (North Carolina 27710, USA), 
72 October 7971. 

The Dis tr ibut ion  of Lead in H u m a n  Dec iduous  Teeth  

Lead  a b s o r b e d  in to  t h e  b o d y  b y  va r ious  rou tes  is s to red  . chosen  a t  30 kV, w i t h  spec imen  cu r r en t s  ad ju s t ed  to 
in  t e e t h  a n d  bone.  ALTSHULER et  al. 1 h a v e  d e m o n s t r a t e d  
s u b s t a n t i a l  increases  in  t h e  lead c o n t e n t  of dec iduous  
t e e t h  of ch i ld ren  dy ing  of lead poisoning,  A s y m p t o m a t i c  
ch i ld ren  f rom areas  where  lead po i son ing  is f r e q u e n t  h a v e  
s ign i f i can t ly  h ighe r  lead levels  in shed  dec iduous  t e e t h  
t h a n  con t ro l s  f rom areas  in  w h i c h  lead po i son ing  is 
u n k n o w n  ~. Th i s  suggests  t h a t  t he  dec iduous  t o o t h  m a y  
p rov ide  a m e a n s  of i den t i fy ing  lead inges t ion  long  a f te r  
t he  inges t ion  ha s  s topped .  

I t  would  be  of i n t e r e s t  to  loca te  t he  s i te  of lead depo- 
s i t ion  in t e e t h  as a m e a n s  of more  precise ly  f ix ing  t h e  t i m e  
a n d  d u r a t i o n  of exposure .  Th i s  p r e l i m i n a r y  r e p o r t  
descr ibes  t h e  use of t h e  e lec t ron  p robe  in t h e  s t u d y  of t he  
d i s t r i b u t i o n  of lead in h u m a n  d e n t a l  t issues.  

Dec iduous  t e e t h  were  cu t  l ong i t ud i na l l y  w i t h  a d i a m o n d  
saw, shadowed  l igh t ly  w i t h  e v a p o r a t e d  carbon ,  a n d  exam-  
ined d i rec t ly  in  a n  e lec t ron  p r o b e  m i c r o a n a l y z e r  (CA- 
MECA).  The  e lec t ron  b e a m  vo l t age  was  a r b i t r a r i l y  

100-200 nA. The  cha rac t e r i s t i c  L-alpha emiss ion  l ine of 
lead was  de t ec t ed  us ing  a q u a r t z  c rys ta l  focuss ing spec- 
t r o m e t e r  a n d  side w i n d o w  gas flow p r o p o r t i o n a l  counter .  
Scann ing  X - r a y  images  were p h o t o g r a p h e d  to  show 
loca l iza t ion  of lead, p h o s p h o r u s  a n d  calcium. 

Twelve  spec imens  f rom u r b a n  chi ldren,  2 w i t h  k n o w n  
his tor ies  of lead poisoning,  were  examined .  Lead  was 
de t ec t ed  in v a r i a b l e  a m o u n t s  in  all  t h e  t ee th .  The  F igure  
shows t h e  X - r a y  images  of a n  a rea  of t o o t h  encompass -  
ing enamel ,  t h e  d e n t o e n a m e l  j uc t ion  and  den t ine .  I n  these  
areas,  zones of r egu la r  m ine ra l i s a t i on  ( indica ted  b y  

1 L.F. ALTSHULER, D. B. HALAH and B. LANDING, J. Pediat. 60, 224 
(1962). 

2 H. NEEDLEMAN, O. TUNCAY and I. SHAPIRO, Nature, Lond., in 
press. 

@ F. BRUDEVOLD and L. T. STEADMAN, J. dent. Res. 35, 430 (1956). 
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un i fo r m  ca lc ium a n d  p h o s p h o r u s  emissions)  and  ' hypo-  
m i n e r a l i z a t i o n '  (a def ic iency of ca lc ium a n d  p h o s p h o r u s  
emissions)  were noted .  I n  a l m o s t  al l  cases ,  t he  lead was 
depos i t ed  e i the r  in  or a t  t h e  p e r i p h e r y  of t he  ' h y p o m i -  
ne ra l i zed '  zones. The  same p a t t e r n  of depos i t ion  was also 
n o t e d  in t h e  roo t  den t ine ,  especial ly  in  areas  a d j a c e n t  t o  
t he  pulp.  This  loca l iza t ion  effect  was  found  in t e e t h  of 
a s y m p t o m a t i c  ch i ld ren  a n d  in those  d iagnosed  as h a v i n g  
suffered f rom lead poisoning.  No lead was de t ec t ed  in 
surface  enamel .  Th i s  was  a su rp r i s ing  f ind ing  in v iew of 
t h e  r e p o r t  of BRUDEVOLD et  al. 3 t h a t  a v e r y  h i g h  pe rcen t -  
age of lead occured in t he  m o s t  superf ic ia l  layers  of t h i s  
t issue.  

Fn Dent Fn Dent 

X-ray scanning images for phosphorus (left) and lead (right). The 
region shown in this figure (200 tim • 200 tim) is close to the 
cemento-enamel junction. Areas of dense lead localization (Pb) can 
be seen to approximate to 'hypomineralised' zones (H) of the phos- 
phorus scan. The ealicum S-ray scan (not shown here) was identical 
to the phosphorus image, 

T h e  presence  of a cons iderab le  q u a n t i t y  of lead in t h e  
b o d y  of t h e  d e n t i n e  a n d  in t h e  e n a m e l  suggests  t h a t  lead 
is i n c o r p o r a t e d  in to  t h e  t o o t h  s t r u c t u r e  d u r i n g  m a t r i x  
f o r m a t i o n  a n d  minera l i za t ion .  F u r t h e r m o r e ,  t h e  appea r -  
ance  of lead in roo t  d en t i n e  ind ica t e s  t h a t  i t  is also t a k e n  
up  b y  t h e  t o o t h  d u r i n g  roo t  f o r m a t i o n  a n d  t h e  depos i t ion  
of s econda ry  den t ine .  Thus ,  chemica l  ana lys i s  of the  
t i ssues  fo rmed  before  an d  a f t e r  t o o t h  e rup t i on  could 
be  used  to  p rov ide  a h i s t o ry  of lead inges t ion  du r ing  
d i f fe ren t  phases  of t h e  life cycle of t h e  t o o t h  4. 

Rdsumd. Douze d e n t s  de  la i r  d'enfants ci tadins ,  dont 
d e u x  a y a n t  une  i n t o x i c a t i o n  s a t u r n i n e  reconnue ,  o n t  
6t6 examin6e  s p a r  u n  m i c r o a n a l y s e u r  g sonde  61ectronique. 
On a r e t rouv6  du  p l o m b  dans  rou tes  les dents ,  a v a n t  t o u t  

la  p6rif6rie des zones hypomin~ra l i s6es ;  ma i s  pas  ~ la 
surface  de l '6mail .  Les r6su l ta t s  sugg~ren t  que  le p l o m b  
est  incorpor6  dans  la d e n t  p e n d a n t  la f o r m a t i o n  de la 
m a t r i c e  e t  sa min6ra l i sa t ion ,  a ins i  que  d u r a n t  la  forma-  
t i on  de la rac ine  e t  du  d6pot  de d e n t i n e  secondaire .  
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Relationship Between Hypothermia and someChlorpromazine  Induced Metabolic Changes i ouse 
! Brain 

~ J ' T h e  effects  of ch lo rp romaz ine  (CPZ) on  t he  r ap id  
conve r s ion  of glucose in to  a m i n o  acids a n d  i ts  re la t ion-  
ship  to  ch lo rp romaz ine  i nduced  h y p o t h e r m i a  h a v e  been  
inves t iga t ed .  

Methods. F e m a l e  SAS/ICI a lb ino  mice,  25-40 g, were 
g iven  0.9% saline,  5 ml /kg  or CPZ 20 m g / k g  i.p. 30 mi n  
a f t e r  th i s  t h e y  were g iven  5 /~Ci (U-14C)-D-Glucose i.p. 
T h e  an ima l s  were ki l led 30 m i n  a f t e rwards  a n d  t he  cere- 
b r a l  h e m i s p h e r e s  r ap id ly  f rozen in l iqu id  n i t rogen ,  homo-  
genized in 3 m l  of ice-cold 10% t r i ch lo race t i c  acid (TCA) 
a n d  t h e n  chemica l ly  f r a c t i o n a t e d  a n d  t he  r a d i o a c t i v i t y  
of t h e  f rac t ions  d e t e r m i n e d  b y  l iquid  sc in t i l l a t ion  count -  
ing 1. 

F o r  t h e  e s t i m a t i o n  of i n d i v i d u a l  a m i n o  acids b r a i n  
samples  were e x t r a c t e d  w i t h  a t o t a l  of 9 m l  80% e t h a n o l  
a n d  5 ml  dis t i l led  water .  Th i s  e x t r a c t  was  passed  t h r o u g h  
a Z e o - K a r b  225 res in  c o l u m n  in  t he  H +  fo rm to  s epa ra t e  
t he  a m i n o  acid c o n t a i n i n g  f rac t ion.  The  e lua te  was 
a n a l y z e d  b y  q u a n t i t a t i v e  p a p e r  c h r o m a t o g r a p h y  ~. The  
p e r c e n t a g e  recovery  of r a d i o a c t i v i t y  was  68.5 ~: 13.3% 
(N = 13) a n d  a m i n o  acid levels  were i n d i v i d u a l l y  correct-  
ed to  100%.  G l u t a m i n e  c o n c e n t r a t i o n  a n d  t he  c o m b i n e d  
c o n c e n t r a t i o n s  of g l u t a m i c  acid, F - a m i n o b u t y r i c  acid 
a n d  g l u t a t h i o n e  (GGG) were e s t i m a t e d  co lor imet r ica l ly  8. 

The  b o d y  t e m p e r a t u r e  was m e a s u r e d  b y  a rec ta l  the r -  
m i s t o r  probe,  Overal l ,  t h e  m e a n  rec ta l  t e m p e r a t u r e s  in  
wh ich  b o d y  t e m p e r a t u r e  was  m a i n t a i n e d  (by p lac ing  t h e  
mice  in a 38-40~  incuba to r )  were :  con t ro l  37.65~ 

(N = 20); CPZ 37.80~ (N = 19). F o r  an i ma l s  w i th  
u n c o n t r o l l e d  b o d y  t e m p e r a t u r e s  t he se  were:  con t ro l  
37.40~ (N = 26); CPZ 29.20~ (N = 24). 

T h e  resul t s  were e x a m i n e d  b y  / - tes t  or  an  ana lys i s  of 
v a r i a n c e  us ing  t h e  mu l t ip l e  c o m p a r i s o n  t e c h n i q u e  ~. 

Results. T h e  effect  of CPZ on t h e  u p t a k e  of r a d i o a c t i v i t y  
is s h o w n  in Tab le  I. There  is no  s ign i f ican t  change  in  t o t a l  
u p t a k e  of r a d i o a c t i v i t y  b u t  t h e  p e r c e n t a g e  inco rpo ra t ion  
of r a d i o a c t i v i t y  in to  t h e  TCA f r ac t ion  is m a r k e d l y  increas-  
ed b y  CPZ d u r i n g  h y p o t h e r m i a  a n d  is r educed  b u t  n o t  
abo l i shed  w h e n  b o d y  t e m p e r a t u r e  is m a i n t a i n e d .  The  
r e l a t i onsh ip  b e t w e e n  r a d i o a c t i v i t y  in  t h e  TCA f rac t ion  
a n d  t e m p e r a t u r e  of an i ma l s  t r e a t e d  w i t h  CPZ is shown 
i n  t h e  Figure.  W h e n  t h e  b o d y  t e m p e r a t u r e  was al lowed 
to fall, no  s ign i f ican t  change  in i n d i v i d u a l  a m i n o  acids 
was  p roduced  (Table  II) .  

T h e  p e r c e n t a g e  r a d i o a c t i v i t y  of t h e  a m i n o  acids of t he  
t o t a l  TCA f r ac t ion  was :  con t ro l  70 .9% (S.D.  = 16.1; 
N = 7); CPZ 67.9% (S.D.  = 11.1; N = 6); s ignif icance 
of d i f ference:  P > 0.05; t = 0.4. 
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