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LETTER TO  THE  EDITOR

SERUM AND URINE PROTEIN THIOLS IN TYPE 2 DIABETES
MELLITUS PATIENTS

Sir,

( Rece ived  on  Januar y  12 ,  2008 )

Oxida t ive  s t ress  i s  known to  be  a
component  of  molecular  and cel lular  t issue
damage  mechanism in  a  wide  spec t rum of
human diseases  (1) .  Diabetes  i s  associa ted
wi th  a  number  o f  metabol ic  a l t e ra t ions ,
p r inc ipa l  among these  i s  hyperg lycemia .
Hyperg lycemia  in  d iabe t ic  pa t ien t s
can  increase  the  ox ida t ive  s t ress  by
severa l  mechanisms ,  inc lud ing  g lucose
au tooxida t ion ,  nonenzymat ic  p ro te in
glycat ion and act ivat ion of  polyol  pathway
(1) .  Severa l  s tud ies  ind ica ted  tha t ,  the
increased free radical  act ivi ty  is  suggested
to  p lay  an  impor tan t  ro le  in  the  l ip id
perox ida t ion  and  pro te in  ox ida t ion  of
ce l lu la r  s t ruc tures  caus ing  ce l l  in ju ry  and
is implicated in the pathogenesis of vascular
disease in type 1 and type 2 diabetes (1).

The –SH (reduced thiol) groups that exist
bo th  in t race l lu la r ly  and  ex t race l lu la r ly
either in free form (reduced glutathione) or
bound to proteins (protein bound thiols) play
a major role in maintaining the antioxidant
s ta tus  of  the  body (2) .  The  th io ls  a re  the
major antioxidants in body fluids which are
known to  reduce  h igh ly  reac t ive  f ree
rad ica l s  thus  p ro tec t ing  the  b iomolecu les
(2) .  Such  th io l s  have  been  s tud ied  and
de te rmined  in  d i f fe ren t  d i sease  condi t ions
and  found  to  be  decreased  in  d i f fe ren t
diseases compared to healthy controls (2, 3).

Thio l  s ta tus  has  a l so  been  de te rmined  in
both  type  1  and  type  2  d iabe tes  mel l i tus
pa t ien t s  and  the  l eve l s  were  found  to  be
decreased  (4–6) .  The  cur ren t  s tudy  was
des igned  to  know the  re la t ion  be tween
fas t ing  p lasma g lucose ,  se rum th io l s  and
ur ine  th io l s  in  type  2  d iabe tes  mel l i tus
p a t i e n t s .

The  s tudy was  conducted  on  ur ine  and
serum samples  co l lec ted  f rom hea l thy
controls  (n=25) and diabetes mell i tus cases
(n=50). Known type 2 diabetes mellitus who
were  on  ora l  an t id iabe t ic  medica t ion  were
inc luded  in  the  s tudy ,  the  dura t ion  of
d iabe tes  in  these  pa t ien t s  was  5±2  years .
Al l  the  d iabe t ic  pa t ien t s  who  were  on
antioxidant medications were excluded from
the  s tudy .  The  hea l thy  con t ro l s  were  no t
on  any  k ind  of  p rescr ibed  medica t ion  or
d ie ta ry  res t r i c t ions .  Th is  s tudy  was
approved by Institutional Review Board and
informed consen t  was  ob ta ined  f rom a l l
subjects  involved in  the  s tudy.

Under  asept ic  condi t ions  blood samples
were collected in two vacuum tubes one with
hepar in i sed  vacu ta iner  and  ano ther  in to
plain vacutainers from ante-cubital  veins of
con t ro l s  and  d iabe tes  mel l i tus  pa t ien t s .
Blood  was  cen t r i fuged  a t  2000  g  fo r  15
minutes  a t  4°C for  c lea r  separa t ion  of
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thiols  were s ignif icant ly  lower  (P<0.01)  in
type 2  diabetes  mel l i tus  pat ients  compared
to heal thy controls .  We found signif icant ly
decreased ur ine  th io ls  in  d iabetes  mel l i tus
pa t ien t s  as  compared  to  hea l thy  con t ro l s
(P<0.01) .  FPG levels  corre la ted  negat ive ly
wi th  se rum th io l s  ( r 2 = 0.431), P<0.01)
(Fig. 1) and urine thiols (r2 = 0.476, P<0.01)
(Fig. 2). The results presented in this study
demons t ra ted  tha t  the  concen t ra t ion  of
su lphydry l  g roups  (–SH)  in  se rum were
markedly  reduced  in  type  2  d iabe tes
mel l i tus  pat ients  as  compared with  heal thy

plasma and  se rum and  a l l  a ssays  were
per formed immedia te ly .  Random ur ine
samples  were  co l lec ted  f rom cases  and
controls and assayed for urine thiols. Special
chemica l  5  5 ′  d i th io -b i s  (2 -n i t robenzo ic
ac id)  (DTNB) ,  was  ob ta ined  f rom Sigma
Chemica ls ,  S t  Louis ,  MO,  USA.  Al l  o ther
reagents  were  of  ana ly t ica l  grade .

Serum and  ur ine  th io l s  were  measured
by a spectrophotometric method using DTNB
(7,  8) .  Brief ly,  900 µL of  0.2 M Na 2HPO 4

containing 2 mM Na2EDTA, 100 µL serum
or urine and 20µL of 10 mM DTNB in 0.2M
Na 2HPO 4 were  taken in  an  Eppendorf  tube
and warmed to 370C. The solution was mixed
in  a  ver tex  mixer  and  t rans fe r red  to  a
cuvet te ,  and  the  absorbance  was  measured
at the end of 5 min at  412 nm in Genesys
10  UV spec t rophotometer .  Appropr ia te
sample  and  reagent  b lanks  were  p repared
and  the  cor rec ted  absorbance  va lues
[absorbance  of  T–(absorbance  of  s tandard
blank+ absorbance of  reagent  blank)]  were
used to calculate the concentration of thiols
us ing  ca l ib ra t ion  curve .  Va lues  were
expressed in µmoles/L for  serum and urine
th io l s .  FPG leve l s  were  de te rmined  by
glucose  ox idase-perox idase  method  us ing
automated  ana lyzer  (Hi tach i  912) .  The
resu l t s  were  expressed  as  mean±s tandard
devia t ion  (SD) .  A P  va lue  of  <0 .05  was
cons idered  s ta t i s t i ca l ly  s ign i f ican t .
Statistical analysis was performed using the
Sta t i s t i ca l  Package  fo r  Soc ia l  Sc iences
(SPSS-10,  Chicago,  USA).  An independent
sample  t  t e s t  was  used  to  compare  mean
values .  Pearson corre la t ion  was  appl ied  to
cor re la te  be tween  the  paramete rs .

As depicted in Table I, FPG levels were
s ign i f ican t ly  h igher  (P<0 .01)  and  se rum

TABLE I : Demographic characteristics and biochemical
pa ramete r s  o f  d iabe tes  mel l i tus  pa t i en t s
and  hea l thy  con t ro l s  ( expressed  in
mean±SD) .

Hea l t h y Diabetes
contro ls me l l i t u s
(n=25) pa t i en t s

(n=50)

Age (years) 45±10 50±8
Male/Female 20/5 41/9
FPG (mg/dl) 78.1±8.4 324.5±53.3*
Serum  thiols (µmoles/L) 250.9±42.2 173.9±51.3*
Urine thiols (µmoles/L) 310±251.3 72.42±65.8*

*P value <0.01 compared to healthy controls .
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Fig.  1 : Corre la t ion between FPG and serum thiols .
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cont ro l s .  Ex is tence  of  ox ida t ive  s t ress
in  d iabe tes  mel l i tus  i s  wel l  p roved  (1) .
Decreased  –SH leve l s  may  be  due  to
enhanced free radical generation in diabetes
mel l i tus .  These  reduced  th io l  g roups  were
oxidized by electron deficient free radicals,
in  the  process  of  oxidat ion of  –SH groups
present  over  plasma prote ins  occurs .  Since
–SH groups are the major antioxidants that
con t r ibu te  to  the  an t iox idan t  poo l  o f  the
body  f lu ids ,  hence  ox ida t ion  of  such  –SH
groups  can  s ign i f ican t ly  con t r ibu te  to  the
oxidative damage to biomolecules in type 2
d iabe tes  mel l i tus  pa t ien t s .

We specu la te  tha t  the  decreased  th io l s

in urine of type 2 diabetes mellitus patients
could  be  because  of  inc reased  ox ida t ion
of  –SH groups  in  se rum due  to  a l ready
exis t ing  ox ida t ive  s t ress .  Deple t ion  of
–SH groups  by  ox ida t ive  f ree  rad ica l s
may be  the  poss ib le  cause  fo r  decreased
levels of urine –SH levels seen in our study
in  type  2  d iabe tes  mel l i tus  pa t ien t s ,
a l though  o ther  poss ib le  causes  cannot  be
ru led  ou t .

Hyperg lycemia  in  d iabe t ic  pa t ien ts  can
increase the levels  of  free radicals  through
glucose  au tooxida t ion ,  nonenzymat ic
pos t t rans la t iona l  modi f ica t ion  of  p ro te ins
resu l t ing  f rom chemica l  reac t ion  be tween
glucose  and  pr imary  amino  groups  of
pro te ins -g lyca t ion  and  a l so  th rough
polyo l  pa thway and  pro te in  k inase
ac t iva t ion  (9–12) .  Our  cor re la t ion  resu l t s
sugges t s  poss ib ly  increased  f ree  rad ica l
genera t ion  in  hyperg lycemic  s ta te  may
enhance  consumpt ion  of  ava i lab le  reduced
–SH groups .

In  conc lus ion ,  our  s tudy  ind ica tes
decreased levels of reduced –SH groups both
in  se rum and  ur ine  of  type  2  d iabe tes
mel l i tus  pa t ien t s ,  and  hyperg lycemia  i s
cor re la t ing  nega t ive ly  wi th  such  –SH
g r o u p s .

Figure 2
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Fig.  2 : Corre la t ion between FPG and ur ine  th iols .
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