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Introduction
In cre ased  fa stin g  serum  insulin (FSI), insu lin  resistan ce  (IR) and fastin g  se ru m  C -p e p tid e  
(C pep) in d icate  m e tab o lic  im balances th a t m ay lead to the  deve lo p m e nt o f m e tab o lic  

syn d ro m e  and n o n -co m m u n icab le  d ise ase s such  as type 2 d iabetes m ellitus (T2D M ). Gpep  

is co n sid e re d  as a reliable m arker o f insulin  secre tio n  from  the p an creatic  (J ce lls  as it is 
se cre te d  in e q u im o lar am ounts w ith insulin, and it is cu rren tly  being utilized  to m o n ito r  

e n d o g e n o u s insulin  secretion  in d iab e tic  patients. A n th ro p o m e tric  p aram eters su ch  as 
B ody M ass Index (BM I), W aist C ircu m fe re n ce  (W C ) and W aist to  Hip Ratio  (W H R) have  

sh o w n  co rre la tio n s  w ith obesity  related m e tab o lic  abn o rm alitie s such as in cre ase d  insulin  
re sistan ce , C -p e p tid e , insulin, g lu co se  and lipid levels. BM I is the  m ost w ide ly  used risk  
asse ssm e n t p a ram eter, even though  the  reliab ility  o f th is is debatable. W C  is co n sid e ra b ly  

a po w erfu l m e a su re m e n t o f health risks asso ciate d  w ith increased fat around  th e  W aist 
giv ing rise  to  centra l obesity. Asian pop u latio n  has show n a h igher d egre e  o f ce n tra l 
o b esity  co m p a re d  to  European  p o pulation . W H R  g ives an indication  for the  v isce ra l fa t 
d istribution . W H R  can be taken a s  a p re d icto r for risk of d eve lop ing m e tab o lic  

a b n o rm alitie s.

Th e  aim  o f  th e  cu rre n t study w as to a ssess levels o f FSI, IR and Cpep in n o rm o gly ca e m ic  

yo u n g  ad u lts w h o  w ere at risk and  no risk o f d e v e lo p in g  m etabolic co m p licatio n s based  on  
so m e  a n th ro p o m e tric  param eters (BM I, W C  and W H R).

Methodology
N o n -d ia b e tic  su b je cts  (n = 100) aged 2 0 -4 0  years w ho w ere  confirm ed w ith fastin g seru m  
g lu co se  (FS G ) level < 100 m g/m L involved in th is study. The data co llection  w as carrie d  o u t 
at Fam ily  P ractice  C e n te r (FPC), Facu lty  o f M edical Scien ce s (FM S), U n iversity  o f Sri 
Ja y e w ard e n e p u ra  (U SJP), and b iochem ical an a lysis  carried  out at D ep artm en t of 
B io ch em istry , FM S, USJP. Ethical ap p ro val w as obta ined  from  the Eth ics rev ie w  

co m m itte e , FM S, U SJP prior to  th e  study. In form ed w ritten consent w as obtained  fro m  all 
the  p a rtic ip a n ts p rio r to  the  study. An in terv ie w er adm in istered  questionnaire  w as used to  
co lle ct in fo rm a tio n  a b o u t so cio -d e m o g ra p h ic  facto rs. A bout 4  m L o f fastin g (8 -1 0  hours) 
v e n o u s b lo o d  sa m p le s  w ere  obtained from  each su b je ct to  analyse FSG, FSI and C pep. 
G lu co se  o x id ase  m ethod  w as used to  e stim ate  plasm a g lucose  concentration  and so lid  
p h ase  En zym e -L in k e d  Im m unosorbent A ssay (ELISA ) m ethod w as used for th e  estim ation  
o f se ru m  insulin  and  serum  Cpep co n cen tratio n s. IR w as estim ated by using the  equation  
H O M A -IR =  [FSI (p U /m L) x FSG  (m m ol/L)]/22.5. As a m easure  o f IR, subjects having H O M A -  
IR >  2 .6  w e re  co n sid e re d  as insulin resistant. H yperinsu linaem ia w as m easured as > 13 .63  
pU /m L. W e ig h t (kg), H eight (cm ), W C  (cm ) and Hip C ircum ference  (H C) (cm ) w e re  
m e asure d  u s in g  a n o n -stretch ab le  com m e rcia l tape, and BM I and W HR calcu lated. The  risk 79
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g ro u p s o f d e v e lo p in g  m e tab o lic  co m p lica tio n s  w ere  cate go rized  as fo llo w s: B M I > 22.9  

kgrrr2 (O v e rw e igh t/  O b e se ); W C  > 9 0  cm  (m ale s) and W C  > 80  cm  (fe m ale s); W H R  >  o.9  
(m ale s) and W H R  > 0 .8  (Fe m ale s). j

II
R e su lts w e re  an a lysed  u sin g SP SS  versio n  16 and  M icrosoft Excel 2010. S tu d e n t T  test was 

d o n e  to  a ssess the  s ig n ifican t d iffe re n ce s  b etw e en  m eans and p <0.05 w as co n sid e re d  as 
sig n ifica n t level. ,

R e su lts  a n d  D iscu ssio n

A m o n g  100  stu d y  su b je cts  equ al p e rce n ta g e  o f m ales and fem ales w e re  p rese n t. M ean  
a g e  o f th e  stu d y  p o p u latio n  w as 27  ±  5 y e a rs  an d  m ajority  w as S in h a le se  (97% );

IR w as s ign ifica n tly  h igh er in all th e  th re e  risk g ro u p s co m p ared  to  th e  co rre sp o n d in g  n o n 
risk g ro u p s  (p <0.05). FSI w as s ign ifica n tly  h ig h e r o n ly  in the risk g ro u p s b a se d ,o n  W C  and  

W H R  (p < 0 .0 5 ). C p e p  w as a lso  h ig h e r in all 3 risk g ro u p s co m p ared  to  n o n -risk  g ro u p s  but 

th e  d iffe re n ce  w as not s ign ifica n t (p > 0 .0 5 ) (Tab le  1). Th e se  fin d in g s su g ge st th a t IR is the  

stro n g e st m arker a m o n g  th e  o th e r b io ch e m ica l p aram eters m e asure d  a sse ssin g  th e  risk of 
d e v e lo p in g  m e ta b o lic  co m p lica tio n s. Even th o u gh  th e  th re e  risk g ro u p s  w e re  in the  
n o rm o g ly ca e m ic  range, m o re  th a n  3 2 %  o f  th e  su b je cts  in the  risk g ro u p  w e re  having  

e le v a te d  v a lu e s fo r  both  insulin  (FSI £ 13.63  p g/m L) and IR (IR > 2.6). j

B M I is a m e a su re  o f g e n e ra l o b e sity ; W C  and W H R  are m e a su re s o f ce n tra l obesity. 

O b e sity  is th o u g h t to  g ive  rise to  in cre ase d  FSI, C p ep  and IR. R ecent re se a rch  re p o rts  have  
m e n tio n e d  th a t in o b e se  su b je cts, h igh le vels o f free  fatty  acid s (FFA ) stim u la te  an 

in cre a se d  p ro d u ctio n  o f insulin . S in ce  C p e p  is b eing co -se cre te d  w ith  insulin , th e  Cpep  
levels a lso  rises. T h is  m igh t be  th e  reaso n  fo r th e  p rese n ce  o f h igh er FSI, C p e p  and IR level 
in th e  risk  g ro u p s co m p a re d  to  n o n -risk  g ro u p s, and also  th is w ould  e xp la in  th e  p resence  
o f h igh  n u m b e r o f h y p e rin su lin a e m ic  and insulin  resistan t ind iv iduals in th e  risk  gro u ps  
(Tab le  1). In n o n -risk  g ro u p s a lso , th e re  w e re  fe w e r h yp erin su lin ae m ic an d  in su lin  resistant 

in d iv id u a ls  (Tab le  1), b u t e xce p t fo r  o n e  in d iv id u a l all th e  o th e rs b e lo n ge d  to  o n e  o f  the  

th re e  risk ca te g o rie s  (i.e. th e  su b je cts  w h o  w e re  not in the  risk gro u p  a cco rd in g  to  W C, 
w e re  at risk a cco rd in g  to  B M I/W H R ).

Table 1. Comparison of FSI, IR and Cpep values of risk / no risk groups based on the anthropometric 
parameters

Hyperinsulinaemic 20 3 18 5 19 3
subjects

Insulin resistant 20 3 18 5 19 3
subjects

*Difference was significant at the level o f 0.05 -  comparison of means by T- test
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M etabolic co m p lica tio n s are linked w ith basal h yp erin su lin ae m ia , reduced  se n sit iv ity  to  

insulin  (in crease d  IR), and d istu rb an ces in insulin  release. C -p e p tid e  is co -se cre te d  w ith  
insulin fro m  th e  p a n cre a tic  P -ce lls, th u s is o fte n  used as a m e asure  of th e  insulin  se cre tio n . 
A lso, C -p ep tid e  p o sse sse s physio logical ch a ra cte rs  such  as, th e  neglig ib le  a m o u n t o f liver 

e xtractio n , co n sta n t periphera l c le aran ce  and having a h a lf-life  o f 2 0 -3 0  m in u tes w h ich  is! 

6 -8  tim e s lo n ge r than  the  half-life  o f insulin . H en ce  m e asu re m e n t o f C -p e p tid e  is more,' 
p ro m isin g  in m e asu rin g  th e  am o u n t o f secre tio n  o f insulin  fro m  p ancreatic ce lls  than  FSI 
itself. Th e  h igh e r C p ep  va lu es in the risk g ro u p s co m p ared  to  no risk gro u ps m ay in d icate  
an increase  in insulin  se cre tio n  due to  th e  im p act o f obesity. T h e re  are no reco rd e d  cu t o ff  

va lu es fo r th e  range o f C p ep  in n o n -d ia b e tic  Asian  p o pulation . Estab lishm ent o f norm al 
an d  risk values fo r C p e p  w ould  be o f use in c lin ica l practise.

Conclusions and Recommendations
A t present, th e  co m m o n ly  used d iagn o stic  te sts  to  d etect m etabolic co m p licatio n s in Sri 
Lanka are  FSG , FSI and lipid profile. Pre se n t stu d y  va lid ates the  incorporation  o f IR in 
p re d ictin g  th e  risk o f  d eve lo p in g  m e tab o lic  co m p licatio n s and recom m ends in co rp o rating  

IR va lu es in reports o f  p atients w ho have do n e  FSG and FSI te sts - even in n o rm o gly caem ic  

y o u n g  adults. S u b je cts  in th e  risk ca te g o ry  should  be m ade aw are o f th e  im p o rtan ce  o f  
e arly  p red ictio n s o f m e tab o lic  co m p licatio n s. A sse ssm e n t o f C p ep  m ay be used as a novel 
m arker in Sri Laak'a, w h ich  w ill aid in d e te rm in in g  th e  ab n orm alities o f insulin secretiori, 

n o t on ly  in d iab e tics  b u t also in n o n -d iab etic  yo u n g adults, w ith the e stab lish m e n t of 
norm al and risk cu t o ff values. j
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