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ABSTRACT 
F o r t y  p a t i e n t s  w i t h  d i a b e t e s  m e l l i t u s  and a r e f e r e n c e  g r o u p  o f  f o r t y -  

f i v e  h e a l t h y  c o n t r o l s  have  been  s t u d i e d .  S i g n i f i c a n t l y  i n c r e a s e d  serum 

c o n c e n t r a t i o n s  o f  p a a t h y r o i d  hormone and c a l c i t o n i n  were found i n  t h e  

d i a b e t i c s  as w e l l  as i n c r e a s e d  l e v e l s  of a l k d i n e  p h o s p h a t a s e  a c t i v i t y  

arid p h o s p h a t e  i n d e p e n d e n t  o f  t h e  d u r a t i o n  o f  t h e  d i a b e t i c  s t a t e .  No 
d i f f e r e n c e  was found in serum c a l c i u m  l e v e l s  when compared w i t h  t h e  

h e a l  t h y  c o n t . r o l s .  

S i n c e  t h e s e  r e s u l t s  c a n n o t  be  e x p l a i n e d  by  d i a b e t e s  n e p h r o p a t h y  a n  

a . l t e r e d  b a l a n c e  between p a r a t h y r o i d  hormone and c a l c i t o n i n  i n  d i a b e t e s  

m e l l i t u s  i s  p o s t u l a t e d .  

INTRODUCTION 

S t u d i e s  p u b l i s h e d  d u r i n g  t h e  l a s t  d e c a d e s  ( f o r  r e f e r e n c e s  s e e  3 ,  6 )  
i n d i c a t e  t h e  e x i s t e n c e  o f  an a l t e r e d  c a l c i u m  m e t a b o l i s m  i n  d i a b e t e s  

m e l l i t u s .  Because o f  t h e  a b s e n c e  o f  r e p o r t s  on p a r a t h y r o i d  hormone and  

c a l c i t o n i n  l e v e l s  i n  d i a b e t e s  the s t u d y  p r e s e n t e d  h e r e  w a s  per formed.  

MATERIAL AND METHODS 

F o r t y  p a t i e n t s  w i th  d i a b e t e s  m e l l i t u s ,  w e l l  c o n t r o l l e d  a c c o r d i n g  t o  

c o n v e n t i o n a l  c r i t e r i a ,  were s e e n  r e g u l a r l y  a t  t h e  o u t - p a t i e n t  d e p a r t m e n t .  

Twelve were men w i t h  a mean a g e  o f  41 y e a r s  ( r a n g e  18-62) ,  28 women w i t h  

a mean a g e  o f  39 y e a r s  ( r a n g e  19-68),  mos t  o f  them t r e a t e d  w i t h  i n s u l i n .  

Known d u r a t i o n  o f  d i a b e t e s  w a s  for t h e  men 4-43 y e a r s ,  f o r  t h e  women 

$-38 y e a r s .  Ten o f  t h e  p a t i e n t s  h a d  signs o f  d i a b e t i c  n e p h r o p a t h y ,  i e 

p r o t e i n u r i a  and serum c r e a t i n i n e  above 100  umol / l .  

The c o n t r o l s  were h e a l t h y  b l o o d  donors o r  h o s p i t a l  s t a f f ,  1 2  men and  

53 women w i t h  a mean a g e  o f  40 y e a r s  ( r a n g e  21-56) f o r  t h e  men and 33 
( r a n g e  19-60) for the women. 

Blood s a m p l e s  were drawn i n  t h e  morning  w i t h  t h e  p a t i e n t s  f a s t i n g  a n d  

w i t h  s t a n d a r d i z e d  s a m p l i n g  t e c h n i q u e .  



Serum p a r a t h y r o i d  hormone w a s  ana lysed  rad io immunologica l ly  wi th  an 

an t i s e rum wi th  dominat ing  C-termim.1 s p e c i f i c i t y  (Wellcome AS 21 1/32)  

u s i n g  t h e  technique  d e s c r i b e d  i n  r e f .  ( 7 ,  8 ) .  The i n t r a - a s s a y  c o e f f i c i e n t  

of v a r i a t i o n  c a l c u l a t e d  from47 double a n a l y s e s  w a s  16.4 % wi th  a mean 

v a l u e  of 231 p m o l / l .  

Serum c a l c i  t o n i n  w a s  determined rad io immunologica l ly  (6) wi th  an t igen-  

ligand from human MCT (medul la ry  carcinoma. o f  t he  t h y r o i d ) .  The coefficient 

o f  v a r i a t i o n  based on 39 double t e s t s  w a s  14.9 % with  a mean v a l u e  o f  

226 pmol/l .  

Serum c r e a t i n i n e  w a s  de te rmined  k i n e t i c a l l y  wi th  J a f f k ’ s  p i c r a t e  method 

accord ing  t o  B a r t e l  & B6hmer ( 1 )  w i th  an i n t r a - a s s a y  v a r i a t i o n  o f  1 . 9  % 
(meam va lue  258 umol/l)  and between day v a r i a t i o n  o f  2 .5  % (mean va lue  

143 a m o l / l ) .  

Serum calcium w a s  de te rmined  as t o t a l  ca lc ium accord ing  t o  Kuffer  e t  aL 

( 2 ) .  The i n t r a - a s s a y  v a r i a t i o n  w a s  2.5 % (mean va lue  2.34 mmol/l), 

between day v a r i a t i o n  4.1 % (mean v a l u e  2.48 m m o l / l ) .  

Serum phosphorus was determined  acco rd ing  t o  R i c h t e r i c h  ( 4 ) .  I n t r a -  

a s s a y  v a r i a t i o n  1.3 % (mean va lue  1.13 mmol/l), between day v a r i a t i o n  

5.6 % (mean v a l u e  1.47 mmol/l). 

Serum a l k a l i n e  phosphatase  w a s  de te rmined  acco rd ing  t o  the  Scandinavian 

enzyme committee ( 5 ) .  I n t r a - a s s a y  v a r i a t i o n  1 .2  % (mean v a l u e  4.52ukat/i), 

between day v a r i a t i o n  2.2 % (mean v a l u e  5.59 a k a t / l ) .  

Common s t a t i s t i c a l  methods were used  for c a l c u l a t i o n s  o f  s t a n d a r d  

d e v i a t i o n  (SD), mean v a l u e  ( M )  and s t a n d a r d  e r r o r  of t h e  mean (SEM). 
S i g n i f i c a n c e  of d i f f e r e n c e s  between the  sample groups w a s  t e s t e d  wi th  

t h e  s t u d e n t  t - t e s t .  

RESULTS 

The r e s u l t s  o f  t he  de t e rmina t ions  o f  serum p a r a t h y r o i d  hormone, serum 

c a l c i t o n i n ,  serum a l k a l i n e  phosphatase ,  serum ca lc ium,  serum phosphorus 

and serum c r e a t i n i n e  a r e  shown i n  t a b l e  1 .  

The mean v a l u e  f o r  serum p a r a t h y r o i d  hormone w a s  255 pmol/l ,  

s i g n i f i c a n t l y  h i g h e r  ( p  < 0.005) than  i n  the  c o n t r o l  group wi th  

206 pmol/l. The subgroup wi th  no s i g n  o f  nephropathy  had a meaz v a l u e  

o f  245 pmol/l, also s i g n i f i c a n t l y  h i g h e r  ( p  < 0.005) than  i n  t h e  

c o n t r o l  group. See F ig .  1. 
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Table  1. 

Nephropathy inc luded  Nephropathy exc luded  

n of Mean SEM n of Mean SEM 
c a s e s  v a l u e  c a s e s  v a l u e  

S-Parat- Diabe tes  40 254.5 12.5*** 30 244.7 14.8*** 
hormone Con t ro l s  45 206.4 5.2 45 
pmol/l 

STCalc i ton in  Diabe te s  40 254.8 9.9""" 30 246.0 9.6*** 
pmol/l  Con t ro l s  45 66.0 3.1 45 

*** *** 
S-Alkaline Diabe te s  40 3.19 0.18 30 3.14 0.22 
phosphatase  Con t ro l s  45 2.40 0.12 45 
u k a t / l  

S-Cal c ium Diabe te s  40 2.31 0.02 50 2.31 0.02 
mmol/l Con t ro l s  45 2.34 0.02 45 

** 
S-Phosphorus Diabe te s  40 1.11 0.04 30 1.09 0.05 
mmol/l Con t ro l s  45 1.00 0.03 45 

S-Crea t in ine  Diabe te s  40 92.1 7.7* 30 70.3 2.3 
a r n o l / l  Con t ro l s  45 77.6 1.4 45 

In t h e  t a b l e  t h e  p a t i e n t s  have been inc luded  r e s p e c t i v e l y  exc luded  i n  
the  "nephropathy" group accord ing  t o  the  r u l e s  d e s c r i b e d  i n  t h e  t e x t .  
A p-va lue<  0,025 w a s  cons ide rzd  s i g n i f i c a n t .  

*** 
S i g n i f i c a n c e  of d i f f e r e n c e :  p < 0.005 

** 
0.01 < p <  0.005 

* 0.025< p <  0.0725 

7 -868571 

No a s t e r i x ,  no s i g n i f i c a n c e  

n = Number o f  c a s e s  

M = Mean va lue  

SEM = Standa rd  e r r o r  o f  t he  mean 
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Fig .  1. 

Serum p a r a t h y r o i d  
hormone i n  

a) 40 p a t i e n t s  w i th  

b )  30 d i a b e t e s  p a t i e n t s  

d i a b e t e s  

wi thou t  nephropathy  
and 

c )  h e a l  t hy  c o n t r o l s .  
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Serum c a l c i t o n i n  i n  t h e  d i a b e t e s  group w a s  255 pmol / l ) ,  which i s  

s i g n i f i c a n t l y  (p 4 0.00 5 )  h i g h e r  than  i n  t h e  c o n t r o l  group ( 6 6  pmol/l). 
I n  the  subgroup w i t h  no s i g n s  o f  nephropathy  t h e  same h igh  s i g n i f i c a n c e  

o f  d i f f e r e n c e  w a s  found. See F ig .  2. 
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Fig .  2. 

Serum c a l c i t o n i n  i n  

a )  40 p a t i e n t s  wi th  

b )  50 d i a b e t e s  p a t i e n t s  

d i  ab e t e s  

wi thou t  nephropathy  
and 

c )  h e a l t h y  c o n t r o l s ,  
40 o f  which had l e v e l s  
l e s s  than  60 pmol/l 
(404 6 0 ) .  

Both serum a l k a l i n e  phosphatase  a c t i v i t y  and serum phosphorus were 

s i g n i f i c a n t l y  h i g h e r  i n  t h e  d i a b e t e s  group than  i n  t h e  c o n t r o l  group. 

N o  s i g n i f i c a n t  d i f f e r e n c e  i n  serum ca lc ium l e v e l s  w a s  found between t h e  

d i a b e t i c  group and t h e  c o n t r o l  group o r  between t h e  non-nephropathic 

group and t h e  c o n t r o l s .  

The l e v e l s  of c a l c i t o n i n  and p a r a t h y r o i d  hormone were independent  o f  

t h e  d u r a t i o n  o f  t h e  d i a b e t i c  d i s e a s e .  
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DISCUSSION 

There i s  a wellknown connec t ion  between p a r a t h y r o i d  f u n c t i o n ,  

c a l c i t o n i n ,  calcium and phosphorus b a l a n c e ,  i e t h e r e  seems t o  be a 

c o o r d i n a t i o n  between p a r a t h y r o i d  hormone and c a l c i t o n i n  i n  o r d e r  t o  

s t a b i l i z e  the  i o n i z e d  ca lc ium l e v e l  i n  plasma. Because of t h i s  b a l a n c i n g  

f u n c t i o n  a normal ca lc ium l e v e l  can be found even i f ,  a t  t h e  same time, 

t h e r e  i s  h y p e r a c t i v i t y  bo th  o f  t h e  p a r a t h y r o i d  g l ands  and o f  t h e  

ca l c i ton in -p roduc ing  C-ce l l s  ( 9 ) .  
In t h i s  s t u d y  i n c r e a s e d  l e v e l s  o f  parathormone and c a l c i t o n i n  have been 

demonst ra ted  i n  p a t i e n t s  w i th  d i a b e t e s .  The r e s u l t  i n d i c a t e s  an i n c r e a s e d  

a c t i v i t y  o f  p a r a t h y r o i d  and c a l c i t o n i n  producing  c e l l s  i n  o r d e r  t o  keep 

t h e  i o n i z e d  ca lc ium l e v e l  c o n s t a n t .  T h i s  cannot  be exp la ined  be r e n a l  

dys func  ti on. 

Thus, i n  order to  v i s u a l i z e  calcium homeos ta t i s  i t  i s  n e c e s s a r y  t o  

de te rmine  both p a r a t h y r o i d  hormone l e v e l  and c a l c i t o n i n  and n o t  t o  r e l y  

on a normal ca lc ium l e v e l  a lone .  
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