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Study of levels of vit-C, albumin and uric acid as a component of

total antioxidants defens system in type- 2 diabetic patient

“Anwar j. TH. AL- Mazaal
Abstract

This study was carvied out in 38 hospitalized patients with uncontrolled Lype 2
diabetes mellitus and in 38 apparently healthy individusl to assess the changes in
antioxidunts (vit €. alhumin, uric acid) us component ol of total antioxidunt detense
systerm . The resulls showed o marked reduced sterificantly (P < 001} in levels of
(vit — €. albumin) and significant increased ( P <= 0.05) in levels of urie acid in
unecnrolled tpe 2 diabetes | as in healthy individual, Thongh geod control of blood
elucose with untioxidant therapy could help in reducing free cadical activity and
minimize mujor complications in diabetic patients.n diabetes the persisience af
hyperglyveemia has been reporied o ciuse increased production of oxygen lree
radicals through glicose autooxidation und nonenzymatic glveation, The aim ol this
studv was 1o determine the chinges in antioxidants like  vit - (. albumin, uric aeid)
as component of total antioxidant defense system in type 2 diabetic patients,
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Introduction

antionidunts can be defined as any substances that when presenl in - low
concentrition compared w those of un oxidinzable substrate . significantly delay or
hibit oxidation of that substrate ' | The antioxidant defense system of the body hus
many components ingluding metal binding proteins such as transferrn. ferritin
ceruplasmin and albumin . which are comsiderad as a primary antioxidant . These
hinding proweins work by redueing the availability of mewal lons which play an
important role in free radical formation .Alse there are enzymatic anlioxidants as
superoxide dismutase (SCHD) cataluse(CATY and nonenzymatic antioxidant defense
gystems involving small molecules such a8 vit-C vit-F urie acid and bilirubin these
act 1w scavenge free radicals and prevent them taking part in reactions which could
canse cell damase A deliciency in any of these components can Cause o reduction in
the overall or total antioxidant status (TAS) of an indivdual = "Toral antioxidant
stamus may be used as an important wol for screening the identification of risk factors
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in patients and as monitoring tool for assessing the effect of drug treatment regimes' '

{TAS) measure the contribution to plasma antixidants like enzymes, proteins ,and
small molecules like urie acid™' In diabetes , the persistence of hyperglycemia has
been reported to cause increased production of oxygen free radicals through glucose
autoxidation and nonenzymatic glveation . The measurment of antioxidants in Lype 2
diabetic patients is thus a uscful indicator of risk from diseases associated with free
radicils activity , and may indicated the need for antioxidant therapy(4) .

Materials and methods

Thirty — eight patients (28 men and 10 women) were included in the study.
Their mean age was(50% 1) vears (range 40 to 60 years).All had attended to
Al- Dyvwania teaching hospital for follow — up clinics over one month period and all
fullilled the following three criteria (I)Fasting plasma glucose (< 550 mg / 100 ml)
. U they had NIDDM less than 3 years (III) non of them had a history of
hyperlipidemia or inflamatory disease,and 38 healthy individual ( 23 men and 15
women )T herr mean age was (46 F2)years ( range 41 to 55 years ) served as control
group and whom were not on medication and  with  fasting  blood  glucose
(< 110 me/100ml)y all subjects were non - smokers.

Methods :

A blood samples were collected in the morning  into EDTA - containg
tubes for all subjects alter over night Msting immediately centrifuged at 1500 X ¢
For 15 min at (25) C and stored at 20 C unti] analyzed Samples were collected at base
line from both type 2 diabetic putients and control subjects.Serum vit O was
measured by colorimetic method by using(phenol — indophenoljreagent'™ Serum
ilbumin and uric acid were estmited by enzymatic method using kits obtained fram,
Biomercux  JFrance  “While  plucose  was  measured by enzymatic

(elucose oxidase) method using kit obained from Randos lahoratories™!

Statistical analysis

Data from cach diabetic patients or control group were analyzed [or
difference by using ( t-test ). Results were reported as (mean = SD) Unless otherwis
noted comparisons between groups were made by using students (t-test ) for paired
value (P < 0,01), (P < 0.05 )} were considered statistical significant |
Results

The study group consisted of { 38 ) type 2 patients,(28 men and |0 women)
4nd (38 ) healty individuals(23 men and 15 women). The mean + SD age of type 2
diabetic patients was (50 + 1)years,While in the healthy individual it was
{40t 2jyears, There was no significant difference in mean age of control and disbetic
patient. 'able (1) indicte the mean values and 8D for the variables examined in the
study population, the sample was representative of the whole population of
(38)dizhetic patientg and(38) control . Fig (1) show marked deereased ((0.25540.05)

(p= (LOT) in serum vit-C in related with fasting serum glucose (FSG) in diabetic
|
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patient #s comparad with control group (0.38500.041).A significantly decreased®
(p=(L01) in serum albumin concentratiom (2.8 £(0.59) hus been shown in Fig (2) in
dighetic patient than control group (4.33 £ 0.66). Serum uric acid levels were
significantly increase (P <0.05) in diabetic patients (107.15 + 19.93) as Compared
with control group (61.88 +16.74) Fig (3). (FSG) concetration was inversely and
signifcantly related with serum vi- C concetration (r= - 0.613) (P=0.05) Fig (4).1
was also inversely and significantly related with serum albumin concetration
(r=- 0.419) (P<0.0%) Fig(5).while the correlation between serum uric acid levels and
(FSG) was tound non significant

(+=(h22) P =0.08).

Table (1) The mean and standard deviation of variables
(izlucose, Vit—C, urie acid, albumin, ) in both type 2 diabetic
Puticnts and control groups

Type 2diabetic

i —-q 3 i R ]
Control n=: H._| Pitients 1=38 P - value
' IFSG 2R L4554 230T LB < 0.01
| g/ 100ml) : 1
Vit—-0C (.385: (0.041 0.255=+0.05 = (.01
(mg A00mly 1! .
Ulric acid G0l BR=16.74 98.15 L 19,93 = 0.05
(mg /L) &
; | o e I
ﬁ}humm 473+ 0.66 2.8+ 0,59 (.04
g/ 100 ml) i
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Fig (1) the meun and standard deviation of serum vit - C in type 2
Diabetic patients (1DM) (n=38) and control (= 38).
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Fig (2) the mean and standard deviation of serum nlhumin_ in type 2
Diabetic patients (DM ) (n = 38) and contrel (n = 38).
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Fia (3) the mean and standird deviation {serum uric weid in type.2
I3abetic patients (DM} (n =38) and control (n=38},
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Fig (4) A correlation between fasting serum glucose and serum
Vit - C in NIDDM patients. n=38, r=- 0.613, P< 0.05
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Fig (5) A correlation between lasting serum glucose and serum
albumin in NIDDM patients. n=38 ,r=-0.419, P <0.05

Discussion

Increased fiee radical activity has been demonstrated in diubetes mellitus ' It
has been suggested that antioxidant can be used to scavenge the increused [ree
racdicals, 11 was assumed that low levels of free radical scavengers reflect increased
' oxidative stress-Reduced levels of cireulating antioxidant could cause increased lipid
pc-:m:{':duticm in sequestered sites. such @s the arterial Intima this fuvours the
develapment of atherosclerotic lesions and vascular disease. """ Antioxidants such as
(vit €, albumin, uric acid) were sippificantly decreased in our type 2 diabetic patients
These findings suggest the exisience of law antioxidant defense in these patients,
which may be due to:
_lower dictary intake of antioxidants such vitamins A, C and E and sulphur containin
o amino acids such as methionine in the diel.
_More utilization of these anlioxldanis to TeMOVE CXCCSS [ree radicals produced by
diabetes méllitus ' other sources could include auto-oxidation of glucose M and
non enzymatic glucation U2 Iy diabetes plasma glucose 1s high and there are more
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chances of excess free radicals production. causing significant decrease in total
antioxidant status "', Our results for diabetic patients appeared to support maost
previous studies in finding that persons with diahetes mellitus have lower serum
vitamin C concteation than that without diabetes ( P<0.01 )Fig(] 1O swudies
reviewed previously only 7 found that blood vitamin C concetration not
significantly lower in  diabetic persons Lhan conceration in persons without
diabetes*'Several explanations tor reduced serum vit - © concelration in persons
with digbetes might considered:

1- Renal reabsorption of vitamin C may be reduced by hyperglycemia .

2- Blood glicose may compete with vitamin C for uptake into certan cells and

1Is5Ues,

3- Cellular reglution of vitamin € may be impaired.

4- Increased oxidative stress may deplete antioxidant reserves,

Thix study suggests that increasing antioxidant protection against free radicals may
possibly reduce complications in Lype-2 dishetic patients. Tndeed antioxidant
supplements such as vitamins AC and E may achieve these aims " pood controls of
plasma glucose in type 2 diabetic patient could also reduce free radicals activity and
the risk ol complication "' Our results for type 2 diabetic patients show that low
serum albumin concetration associated with diabetes(P<0.01) Fig(2). Poorly
controlled diabetes is associated with altered body metabolism 0% Insulin = mediated
net protein anabolism occurs largely in skeletal muscle wasting 7 Similarly
dicreased synthesis of hepatic plasma protein (eg. albuming has been show in
diabetes 1 ™ jow serum albumin concentration were associated with diabetes. The
wentment of disbetes with insulin greater energy intakeand inflammation were
qssaciated with low serum albumin concentration similar associations between
diabetes and low serum albumin were found by using data derived from NHANES
A Phese fndings suggest the twice risk of low serum albumin concetrations
ohserved in dighetic patients Fig (53, In the present study,we found high levels of
serum uric acid o be significant (P <0.05) in related o fasting serum glucose in
diubetic patients Fig(3). Raised serum urie acid levels are commonly associated with
high blood pressure BN phesity ™' non insulin dependent diabetes mellitus 1 and
slucose inwlerance ="' Hyper insulinemia are oflen associated with hyper uricemis or
hyper Lension (252554 1neulin is related to serum uric acid level * and also increased
sodium reabsorption through a direct action on the proximal tbule G020 Ope
limitation of this study was our measurme of vit C conceration wis based on 4 single
serum  wit © which indicate only the short term (1 o 4 weakjvitamin stalus of an
ndividual™ We note that non of the studies examined wrinary [requency, a factor
we thought to be invercsly associated with serum vit (C, Additinoally serum
concetration of other antioxidunts were nol measured in this study, Thus jwe not be
aire: that the observed  associations were due cotirely to (vt C ulbunn,
urie seidiAlse we did not measure insulin level in our patient and our cxplanation
remains there for speculative.
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Conclusion

Antioxidants liké ( vit C .albuminuric acid ) may be benelicial as a
possible markers (or the identification of patients at risk from discases such as
diabetes mellitus or any inflammatory disease wilh oxidative damage.
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