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Hypercalcitoninemia in pancreat i t i s -  evidence for immunochemica l  heterogeneity 

D. B. Cannarozzi  and  R. K. Donabed ian  

Department of Laboratory Medicine, Yale University School o/ Medicine, 333, Cedar Street, New Haven (Connecticut 
0650d, USA), 6 September 1976 

Summary. Recen t ly  in our l abora to ry  we have  d e m o n s t r a t e d  increased immunoreac t i ve  calci tonin (iCT) levels in 4 
pa t i en t s  wi th  acute  pancrea t i t i s  and hypoca lcemiaL  The p resen t  s t u d y  consists  of 17 addi t ional  pa t i en t s  in w h o m  
serial de te rmina t ions  for (iCT) were per formed.  Fur the rmore ,  wi th  the  use of 2 di f ferent  ant isera  d i rec ted  aga ins t  
h u m a n  calci tonin we presen t  evidence for immunochemica l  he te rogene i ty  of this  ho rmone  in acute pancrea t i t i s .  

Hypoca lcemia  occurs commonly  in acute  pancrea t i t i s .  
The t rad i t iona l  exp lana t ion  offered for the  hypoca lcemia  
has been per ipancrea t ic  calcium saponif icat ion found in 
areas of fat  necrosis.  I t  has  been demons t r a t ed ,  how- 
ever, t h a t  calcium supp lemen ta t i on  of ten  does no t  res tore  
serum calcium to normal  levels even when  very  large 
amoun t s  are used - much  grea ter  t h a n  t h a t  r emoved  
th rough  saponif ica t ion ~,a. Also if p a r a t h y r o i d  ho rmone  
funct ion is normal ,  serum calcium should be rap id ly  
res tored by  mobi l izat ion f rom b o n e r  However ,  the  
hypoca lcemia  associated wi th  pancrea t i t i s  m a y  pers is t  
for several  days  suggest ing an a l te ra t ion  of p a r a t h y r o i d  
hormone  ac t iv i ty  or the  presence of an actual  inhib i tor  
of pa ra thy ro id  ho rmone  med ia ted  bone resorpt ion.  
Methods and materials. 17 pa t i en t s  wi th  acute  pancrea t i t i s  
associated wi th  hypoca lcemia  (calcium less t h a n  8.5 mg/dl) 
were studied.  All pa t i en t s  had  clinical signs and s y m p t o m s  
of pancrea t i t i s  and e levated serum amylase  and lipase. 
Sera from pa t i en t s  and normals  were kep t  a t  - -20~ 
unti l  assayed,  in dupl icate ,  for immunoreac t ive  calc i tonin 
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Comparison of iCT concentrations in 17 patients with acute pancrea- 
tiffs measured by two antisera, iCT concentrations are consistently 
higher when measured with antiserum (A). 

(iCT) by  the  r ad io immunoassay  me t h o d  of DeftosS. Sera 
were assayed for iCT using two dif ferent  ant i sera  aga ins t  
syn the t i c  h u m a n  calcitonin.  Ant i se rum (A), ob t a ined  
f rom Cal-Biochem (LaJolla,  California), was raised in 
rabbi ts .  An t i s e rum (B), a gift  f rom Dr Glen "vV. Sizemore 
(Mayo Clinic), was raised in goats.  In b o t h  cases, an imals  
were immunized  agains t  syn the t i c  h u m a n  calci tonin.  
The r ad io immunoassays  util ized were ident ical  excep t  for 
the  ant isera .  Syn the t i c  h u m a n  ealci tonin ob ta ined  t h ro ugh  
the  cour tesy  of Dr Dixon,  Ciba-Geigy (Sunlmit ,  New 
Jersey),  was used for iodinat ion  and for s t anda rds .  
Calcium, phospha t e  and  to ta l  p ro te in  were measu red  
according to  publ i shed  me t h o d s  6 8. Amylase  and lipase 
were measured  nephe lomet r ica l ly  9,10. 
Results and discussion. In  normal  subjects ,  immunoreac t i ve  
calci tonin values, wi th  bo th  an t i se rum A and  an t i s e rum 
B, were less t h a n  100 pg/ml.  In  the  pa t i en t s  w i th  pan-  
creati t is ,  iCT was s ignif icant ly  e levated in every  se rum 
when assayed by  e i ther  an t i se rum A or an t i s e rum B or 
both.  However ,  values  ob ta ined  wi th  an t i se rum A were 
cons i s ten t ly  grea ter  t han  wi th  an t i se rum B (figure). 
Al though  all pa t i en t s  d e m o n s t r a t e d  hypoca tcemia  dur ing  
the i r  course (calcium less t h a n  8.5 mg/dl  w i th  a range of 
3.9 to 8.3 mg/dl) ,  there  was var ia t ion  in the  t ime  of onse t  
of hypoca lcemia  relat ive to the  peak  iCT level. This  
var iabi l i ty  may  at  least  in pa r t  be due to the  degree of 
per ipancrea t ic  saponif ica t ion and the  var iable  onset  of 
h y p o m a g n e s e m i a  which is known to in terfere  wi th  para-  
thy ro id  ho rmone  med ia ted  calcium mobi l iza t ion  f rom 
b o n e n .  In  the  pa t i en t s  in whom serum p h o s p h a t e  was 
measured,  there  was a cons is ten t  h y p o p h o s p h a t e m i a  
dur ing the  clinical course which  may  resul t  f rom the  
known phospha tu r i c  effect  of calci tonin a2, la 
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A l t h o u g h  m a r k e d  e l eva t ion  of s e rum ca lc i ton in  occur red  
in t h e  p a t i e n t s  w i t h  panc rea t i t i s ,  t h e  fal l  in  s e rum ca lc ium 
was m o d e r a t e  in  most .  Th i s  m a y  be  due  to t he  lesser 
respons iveness  of a d u l t  bone  to ca lc i ton in  and  to  t he  
e v e n t u a l  ' escape '  d u r i n g  w h i c h  bone  becomes  essen t ia l ly  
un re spons ive  to  c o n t i n u o u s l y  h i g h  levels of ca lc i ton in  14. 
F u r t h e r m o r e ,  increased  levels of p a r a t h y r o i d  h o r m o n e  in 
response  to h y p o c a l c e m i a  m a y  over r ide  t he  effects of 
ca lc i tonin .  The  exac t  m e c h a n i s m  of h y p e r c a l c i t o n i n e m i a  
in p a n c r e a t i t i s  is u n k n o w n  a l t h o u g h  t he  i n f l amed  pan -  
creas releases g lucagon  wh ich  is a po ten t ,  s t i m u l a t o r  of 
ea l c i ton in  release ~, x6 
A l t h o u g h  e leva ted  iCT levels were d e m o n s t r a t e d  us ing  2 
d i f fe ren t  an t i s e r a  a ga i n s t  ca lc i tonin ,  t h e  va lues  o b t a i n e d  
w i t h  a n t i s e r u m  A were cons i s t en t ly  h ighe r  t h a n  w i t h  
a n t i s e r u m  B. I t  is well  e s t ab l i shed  t h a t  m a n y  h o r m o n e s  
ex i s t  in po lymorp h i c  fo rms  wh ich  are  d i f fe ren t ia l ly  
recognized b y  va r ious  an t i se ra .  Such  is t he  case w i t h  

ca lc i ton in  in p a t i e n t s  w i t h  m e d u l l a r y  ca r c inoma  of t h e  
t h y r o i d  a n d  t h e  p re sen t  s t u d y  p rov ides  evidence  t h a t  in  
p a n c r e a t i t i s  as well  t he re  is i m m u n o c h e m i c a l  he te roge-  
n e i t y  of ca lc i ton in  17, ~8. The  m e c h a n i s m  of h y p o c a l c e m i a  
in p a n c r e a t i t i s  is complex .  Calc i tonin ,  a hypoca lcemic  
ho rmone ,  is e leva ted  in t h i s  s y n d r o m e  a n d  m a y  be  one of 
t h e  i m p o r t a n t  c o n t r i b u t i n g  or pe rmiss ive  factors.  
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Caryom6trie  des cel lules  r6ticulaires t h y m i q u e s  de rat: Influence des h o r m o n e s  s o m a t o t r o p e  et 
cort icotrope 

Caryometr ic  study of thymic  reticular cells in the rat: Action of GH and ACTH 
G. Morel,  P. D e s c h a u x  e t  R. F o n t a n g e s l  

Universitd Claude Bernard, d3, bd du 71 novembre 1918, F-69621 Villeurbanne (France), 10 Octobre 1976 

Summary. G H  s t i m u l a t e s  t h y m i c  ep i the l ia l  secre t ing  cells; A C T H  inh ib i t s  these  cells. T h y m i c  i nvo lu t ion  fol lowing 
h y p o p h y s e c t o m y  is due  to  G H  a n d / o r  cor t icos tero id  deficiency.  

D a n s  u n  t r a v a i l  p r6c6den t  ~ nous  a v o n s  mis  en 6vidence,  A 
l ' a ide  d ' u n e  m 6 t h o d e  d ' a n a l y s e  t a x o n o m i q u e  bas6e sur  
l ' 6 tude  d e  la surface  de  coupe  des  n o y a u x  cetlulaires,  3 
types  de cellules rg t icula i res  dans  le t h y m u s  de r a t :  m6- 
s enchymateuses ,  @ith61iales et  hyper t roph i4es .  D a n s  le 
t r a v a i l  que nous  r a p p o r t o n s  nous  avons  util is6 ce t t e  t ech-  
n ique  c a r y o m 6 t r i q u e  p o u r  d 6 t e r m i n e r  les r61es respect i fs  
de la G H  e t  de I 'ACTH vis  A v i s  des t ypes  cel lulaires du  
t h y m u s  et  le mode  d ' a c t i o n  de l ' h y p o p h y s e  sur  le t h y m u s .  
Des r a t s  males  (Charles River ,  France) ,  Ag4s de 60 jours ,  
son t  r6pa r t i s  en  6 lots  de 3 a n i m a u x .  Le p remie r  lot,  re- 
p r6sen t6  p a r  des a n i m a u x  n o r m a u x  revolt ,  A p a r t i r  du  
61e jour  et  d u r a n t  3 jours  des in jec t ions  i.p. quo t id i ennes  
d ' u n e  so lu t ion  sal ine i so ton ique  (0,5 ml). 3 au t re s  lots  
(lots 2, 3, 4) son t  cons t i tu4s  p a r  des a n i m a u x  h y p o p h y -  
sectomis6s 5. 50 jours ;  ces a n i m a u x  re~oivent  A p a r t i r  du  
61e jour  e t  d u r a n t  3 jours  des in jec t ions  i.p. quo t id i ennes  
de NaC1 (2e lot) ou de G H  de r a t  (0,05 mg/100 g de poids  
corporel)  (3e lot) ou d ' A C T H  (0,3 U I / 1 0 0  g de poids  cor- 
porel) (4 e lot). E n f i n  les 2 dern ie rs  lots  (lots 5, 6) sur-  
r6na lec tomis6s  A 50 jours ,  r ego iven t  ~ p a r t i r  du  61e jour  
et  d u r a n t  3 jours  des in jec t ions  i.p. quo t id i ennes  soit  de 
NaC1 (5e lot) soi t  d ' A C T H  (0,3 UI /100  g de poids  corpo-  
tel) (6e lot). 

Au 64 e jour ,  t o u s l e s  a n i m a u x  son t  sacrifi6s p a r  d6capi-  
ra t ion ,  les t h y m u s  son t  pr61ev6s e t  fix6s. L ' 6 tude  caryo-  
m6 t r i que  es t  r6alis6e, selon la t e c h n i q u e  d6cr i te  an t6 r i eu -  
r e m e n t  2, sur  les t h y m u s  de  c h a q u e  lot  fix6s 24 h, d a n s  le 
l iquide de Zenker .  Les coupes  de 5 ~ m  son t  color6es au  
t r i c h r o m e  de Masson modif i6  p a r  l ' h 6 m a t o x y l i n e  de G r o a t  
e t  le b leu  d'anililxe. Les cellnles m6dul la i res  son t  p h o t o -  
graphi6es  et  les surfaces  de coupe  des n o y a u x  son t  me-  
sur6es p a r  p l an im6 t r i e  (P lan im6t re  E l p h o n  B e n d e r  et  
Hol~n).  Les 3 t ypes  de celiules r6 t icula i res  son t  s6par6es 
A l ' a ide  d ' u n  p r o g r a m m e  i n f o r m a t i q u e  f a i s an t  i n t e r v e n i r  
une  m 6 t h o d e  d ' a n a l y s e  t a x o n o m i q u e  3. L ' i den t i f i ca t i on  
es t  r6alis6e p a r  une  t e c h n i q u e  d ' i m p r 6 g n a t i o n  a rgen t ique  4 
e t  pa r  microscopie  61ectronique. 
Rdsultats et discussion. L ' 6 t u d e  c a r y o m 4 t r i q u e  p e r m e t  de  
quan t i f i e r  2 param&tres ,  la  surface  nucl4aire  m o y e n n e  de 
c h a c u n  des 3 t ypes  cellulaires e t  leur  pou rcen t age  A Fin- 
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Tableau 1. Surfaces nuel6aires moyennes (en mm 2) et pourcentages des diff6rents types cellulaires de la trame thymique chez des rats nor- 
maux ou hypophysectomis6s 

Types cellulaires 
Mesenchymateuses Epith61iales Hypertrophi6es 

Traitements Surface nucl6aire " % Surface nucl4aire % Surface nucl4aire % 

T6moin 44,44 ~ 0,84 39 75,75 =k 1,00 44 116,09 d: 2,94 17 
Hypophysectomis6 45,76 :~ 0,74 33 72,13 J: 0,77 47 115,72 zk 2,41 20 

NS NS p < 0,01 NS NS NS 


