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Mucoviscidosis: Total amylase activity of serum 
and mixed saliva in 

homozygous and heterozygous subjects
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T o ta l am y lase  a c tiv ity  o f se ru m  an d  m ixed  sa liv a  w as s tu d ie d  in 
hom ozygotes a n d  h e te ro zy g o tes  for m ucoviscidosis a n d  in  h e a lth y  sub jec ts. 
M ean se rum  to ta l  a c tiv ity  w as 269.0 +  113.7 U /l in  th e  hom ozygotes, 
exceed ing  in n ea rly  50%  o f th e  cases th e  values g iven in  th e  lite ra tu re  
an d  those observed  in  th e  n o rm a l con tro ls. T he d ifference  a g a in s t the 
con tro l g roup  w as s ig n ifican t (P  <  0.05).

M ean se rum  to ta l  am y lase  a c tiv ity  o f h e te ro zy g o tes  ag reed  w ith 
th e  m ean  value fo r th e  h e a lth y  g ro u p  (203.5 +  79.5 U /l) w ith o u t a  signifi
c a n t difference.

T o ta l am ylase a c tiv ity  in th e  sa liva  o f jhom ozygotes ( 148. 700 +  65. 700 
U /l) w as h igher th a n  in  th e  he terozygo tes (118.300 +  74.200 U /l) o f  th e  h ea lth y  
child ren  (51.700 +  26 .500  U /l). T he difference betw een  th e  hom ozygous and  
h e a lth y  groups w as s tro n g ly  s ig n ifican t (P  <  0 .0 1), an d  th a t  b e tw een  the 
heterozygous g roup  an d  th e  com bined  h ea lth y  ch ild ren  a n d  a d u lt  g roups 
w as also sign ifican t (P  <  0.05).

In the  heterozygo tes , sa liv a ry  am y lase  a c tiv ity  w as s l ig h tly  e leva ted  
b u t n o t s ig n ifican tly  d iffe ren t from  th e  con tro l g roup  a n d  d id  n o t  resu lt 
in a  change in se rum  to ta l  am ylase  a c tiv ity .

Salivary  and  serum  am ylase ac tiv 
ity  has am ply been stud ied  in healthy  
subjects of various ages [5, 9, 15]. 
A t b ir th  th e  salivary am ylase level is 
low, th e  higher ac tiv ity  observed in 
adu lts  being a tta in ed  only a t  th e  age 
o f abou t one year 18].

R ossiter e t al. [14] found norm al 
salivary  am ylase activities in children 
w ith  coeliac disease and  m ucoviscido
sis (MV), b u t observed a 50%  decrease 
in m arasm us. The level becam e norm al 
a f te r  recovery. O ther au thors repo rted  
differen t results for MV hom ozygotes 
while no such studies have been ca r
ried  o u t in subjects heterozygous for 
MV. W e have therefore stud ied  the

to ta l am ylase ac tiv ity  in  serum  and 
saliva o f MV p atien ts  a n d  hetero 
zygotes.

M a t e r i a l  a n d  M e t h o d

T o ta l am ylase a c tiv ity  o f  s e ru m  was 
d e te rm in ed  w ith  th e  P h a d e b a s  am y lase  
te s t [ l a ,  b , c; 13] in  12 M V  hom ozygous 
ch ild ren , 30 he terozygo tes (7 c h ild re n  and  
23 p a ren ts )  an d  20 h e a lth y  in d iv id u a ls  (in 
p a r t  re la tives). T he disease w as confirm ed  
b y  th e  m odified  sw eat b ro m id e  te s t  [6, 16]. 
T he P h ad eb as  te s t w as used  a lso  fo r e s tim 
a tin g  th e  am ylase a c tiv ity  o f  m ix ed  sa live  
sam ples o b ta in ed  from  5 MV hom ozygous 
ch ild ren , 20 he terozygo tes (3 ch ild ren  and  
17 p a ren ts)  an d  14 M V -free in d iv id u a ls
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(10 c h ild re n  and  4 adu lts). T h e  f i r s t  a b u n d 
a n t  s a l iv a  w as draw n o ff b e fo re  a  m eal, U/L 
a n d  th e n  th e  saliva o b ta in ed  a f t e r  o n e  d rop  x1q3 
o f  le m o n  ju ice h ad  b een  p la c e d  o n  the 
to n g u e  w as  used for th e  te s t .  T h e  sam ple  300- 
w a s  s to re d  a t  —20 °C u n ti l  e x a m in e d , and  
d i lu te d  500-fold before th e  te s t .

S a liv a ry  am ylase
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ь
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R e su lts  are shown in F ig s 1 and  2. 
I n  th e  homozygous ch ild ren  serum 
am y lase  activ ity  ranged  from  62 to  
450 U /l (mean, 269.0 ^  113.7 U/l). 
I n  th e  heterozygous g roup  th e  mean 
w as 203.5 ±  U /l, a n d  in the  
h e a lth y  group 201.8 F  62.3 U /l; both 
w ere com parable to  th e  n o rm al values 
re p o rte d  in the lite ra tu re .

S alivary  amylase a c tiv ity  in the 
M V p atien ts  was 148 700 ±  65.7 U/l; 
in  th e  heterozygotes, 118 200 ^  74.2
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F i g . 2. T o ta l am y lase  a c tiv ity  o f  m ixed  
sa liva  o f  hom ozygo tes and  h e te rozygo tes  

a n d  o f  h e a lth y  ind iv iduals

U/l; in th e  h ea lth y  children, 51 700 ±  
26.5 U /l; an d  in th e  healthy  adults, 
92 000 ±  47.3 U/l.

Serum  am ylase ac tiv ity  showed no 
significant difference betw een th e  
h ea lth y  an d  MV heterozygous groups, 
b u t betw een  th e  homozygous and  
h ea lth y  groups th e  difference was 
sign ifican t (P  <  0.05). There was no 
sign ifican t difference betw een th e  
h ea lth y  ad u lt and  heterozygous groups, 
b u t a  strong ly  significant one (P <  
<  0.01) betw een th e  healthy  and  the  
hom ozygous children. I f  th e  com 
b ined  h ea lth y  children an d  adu lt 
groups w ere com pared w ith  th e  group 
o f heterozygotes, th e  difference was 
aga in  sign ifican t (P <  0.05).

homozygotes hétérozygotes healthy persons

F i g . 1. Serum  to ta l  a m y la se  a c tiv ity  of 
hom ozygo tes and  h e te ro z y g o te s  and  of 

healthy  in d iv id u a ls
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D isc u ssio n

ln  MV hom ozygotes, am ylase ac tiv 
ity  in duodenal juice is low [4, 7] and 
th e  sam e m ay be expected in th e  
saliva. At th e  sam e tim e, in salivary 
am ylase ac tiv ity  an  increase of com 
pensatory  n a tu re  could also be a s 
sum ed under th e  effect of some 
regulatory  m echanism  in itia ted  to 
balance the  decrease in pancreatic 
am ylase ac tiv ity .

Chernick e t al. [2] reported  con
siderably elevated  am ylase and ribo
nucléase levels in th e  stim ulated  sub- 
m axillary saliva o f MV homozygotes, 
whereas norm al am ylase levels were 
observed by  Di S a n t’Agnese et al. [3] 
in bo th  m ixed an d  isolated paro tid  
saliva. M andel et al. [10] reported  on 
increased am ylase levels in the  sub- 
m axillary secretion, and  norm al levels 
in paro tid  secretion.

The present te s ts  revealed an in
creased serum  am ylase ac tiv ity  in 
MV homozygotes. This was a ttrib u ted  
to  th e  elevated ac tiv ity  in th e  saliva. 
In  th e  case o f heterozygotes, the  
salivary  am ylase ac tiv ity  was elevat
ed only m oderately and  th is  failed to 
increase th e  ac tiv ity  in serum . Thus, 
to ta l am ylase ac tiv ity  o f th e  hetero
zygotes agreed w ith  th e  m ean for the  
hea lthy  group and  w ith  th e  norm al 
m ean values in th e  lite ra tu re .

Our studies indicate th a t MV hete
rozygotes cannot be distinguished 
from hea lthy  subjects on th e  basis of 
serum  am ylase ac tiv ity . T hey could 
be distinguished b y  th e ir salivary 
to ta l am ylase level if th e  hetero
zygotes would be com pared w ith the

com bined average for h ea lth y  adu lts  
an d  children. I t  m ust therefo re  be 
em phasized th a t to ta l am ylase ac tiv 
ity  is n o t suitable for d iffe ren tia ting  
heterozygotes. Only the  sligh t increase 
in sa livary  to ta l am ylase ac tiv ity  
w ould provide some in form ation  on 
th e  heterozygosity, b u t th is  exhib its 
a significant difference from  the  
h ea lth y  control group on ly  when 
com pared  to  the mean for th e  com 
b ined  children and ad u lt groups.

F ina lly , it should be stressed  th a t  
a serum  to ta l am ylase a c tiv ity  in 
excess o f th e  mean norm al value  was 
observed  in 13.3% of th e  h e tero 
zygotes and  in 50%  of th e  hom o
zygotes.

W ith  a  view to estab lish ing  the  
ty p e  o f serum  amylase, isoenzym e 
determ inations were also ca rried  ou t 
in th e  presen t m aterial. T he resu lts 
will be repo rted  elsewhere.
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