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ABSTRACT

This studyinvestigatedlevels of t hetrace el e nents; zinc, copper and magnesiumand vitamns C
and Ein diabetic patients at the Cbafem Awol owo University Teaching Hospital Co nplex
(OAUTHOQO), lle- Ife. This was wtha viewto understandingthe relaionship bet weenthe levels
of these paraneters and the presence of d abetes and its conplications.

One hundred and fifteen subjects, conprising siXxy five diabetic patients and fifty healthy
contrds were involved inthis study. Bhical clearance was obtained fromthe Bhical and
Research Comnittee of OAUTHGC lle-Ife. Al subjects signedinfor med consent for ns. Fasting
blood sanples of the patients and contrds were collected aseptically and the plasma was
collected after centrifugation at 4000 revol utions per mnute (rpm for 20 m nutes. Fasting bl ood
glucose was deter mned using Randox kit while glycosylated hae noglobin was deter nined
using dover Alc kit. Plasma aliquats were frozen at -80° C and used to analyse vitamn G
vitanin E zinc, copper and magnesium Mtanmn C was deter nined by redox titration wth 2, 6-
di chl orophenali ndophenol against plasna aliquots acidified by trichloracetic acid Mtamn E
was deter mined by a modified spectrophotonetric method Plasna levels of zinc, copper and
magnesi um were deter nined usi ng standard procedures.

The nean val ues of fasting bl ood glucose, glycosylated he mogl obin ( HoAlc), zinc, copper,
magnesium vitamn C and E for diabetic patients in this study were 9.12+3.86 mnol/L,
8.83+2 34 % 6.61+4. 11 pnol/L, 190748 96 pumol/ L, 0.64+0.07 mnol/L, 77.79+24.98 pnol/ L
and 1 471 10 pnol/ Lrespectively whilethose for the healthy contrd subjects were 4. 77+0. 45
mmol/ L, 15 01+4. 26 pmol/ L, 16.89+6. 25 punol/ L, 0.77+0.03 mnol/ L, 7268+15. 33 punol/Land
4. 79x1 38 unol/ Lrespectively. Fasting bl ood gl ucose level was si gnificantly hi gher (p<0.05) in

the diabetic group conparedtothe contrd group whilelevels of zinc, nagnesiumand vitamn E
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were significantly lower in the diabetic group conpared wth the contrds. Wen the nean
val ues of the bi oche mcal paraneters of diabetic patierts wth no conplications, those wth one
mi crovascular conplication those wthtwo mcrovascuar conplications and those wththree
m crovascul ar conplications were conpared, significart differences were foundinthelevels of
vitamn Eand zinc. No significant differences were foundinthe paraneters whenthe diabetic
patients were grouped on the basis of gdycemc contrd (good, fair and poor dycemc contrd).
This study concl udedt hat t he pattern of alterations inanti ox dant trace elements and vitamns of

diabetic patients appeared to be a consequence of diabetes itself, and were nat predicted by

glycemc status or the presence of microvascul ar conplications.
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CHAPTER ONE
I NTRODUCTI ON

11 Qverview

O abetes nellitus isthe most prevalent disease worldwde (Shawet al., 2010). It is a group of
metabolic diseases characterized by high bl ood gl ucose levels resulting fromeither defectsin
insulin secretion or action (Praveeena et al., 2013). These high bl ood gl ucose levels ot her wse
known as hyperglycema, is associated wth long ter m danmage, dysfunction and failure of
various organs such as the eyes, kidneys, nerves, heart and bl ood vessels (Taylor et al., 1995),
and synptons include pol yuria, pol ydipsia weight loss, pol yphagia and blurred vision There
are several pathogenic processes involved in the developrent of diabetes ranging from
autol mmune destruction of B-cells of the pancreas wth consequent insuin deficiency to
abnor nalities that result in resistance to insulin action The basis of abnor malities in
carbohydrate, fat and protein nmetabolismin diabetes is deficient action of insulin on target
tissues whichresult fromi nadequateinsulinsecretion or di mnishedtissueresponsestoinsulinat
one or nore paintsinthe conplex pathways of hor none action (Gvin et al., 2003).

Maj ority of cases of diabetes fall intotwo broad etiopat hogenetic categories. In one category,
type 1 diabetes, the cause is an absol ute deficiency of insulin secretion Inthe other, type 2
diabetes, the cause is a conbination of resistance to insulin action and an inadequate
conpensatory insulin secretory response. Type 2 DO abetes nellitus affects a vast number of
persons worldwde and according to the World Health Qrganization ( WHO) and the
Inernational DCiabetes Federation (IDF), this type of diabetes has reached an epidemc
proportion and has become one of the nost challenging health problens of the 21st century
(Unwinet al., 2010). The nunber of people wth type 2 diabetesinthe year 20101s esti matedto
be 285 nillion representing 7% of the adult world population and by the year 2030, an
esti mated 439 mllion individuals worldwde will have this disorder with the nost marked
increase projected for the popul ation greater than 65 years of age (Shawet al., 2010; Unwi n et
al., 2010). The African continent counts approximately 100 mllion people wthtype 2 diabetes
with N geria havingthe hi ghest proportion (approxi mately 12, 180, 000 peopl e affected). N geria
al'so has the highest number of people wthi npaired gl ucose tderance with an esti mated 4. 85
million people (Shawet al., 2010).

O abetes is also associated wth anincreased risk of longter mconplications (Fel dman, 2003).
Long ter mco nplications i ncl ude retinopat hy wth potertia 1oss of vision; nephropat hy | eadi ng
torenal fail ure; peripheral neuropathy wthrisk of foot ulcers etc. Conplications however, have
been associated wththe presence of oxi dative stress (Snclair et al., 1990). Oxidative stressis
defined as a disturbance inthe balance bet weenthe production of reactive oxygen species (free
radical) and antioxidant defenses. Factors responsible for oxidative stress include polyol
pathway, prostanoid synthesis and pratein glycation which disturbs the antioxidant defense
syste mof t he cell byincreasi ngt he functional activities of freeradicals such as superoxi de ani on
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(@), the hydroxyl radical (OH) and hydrogen peroxide (H Q), athers are hypochl orous acid
(HOQ), reactive nitrogen species li ke nitric oxi de ( NO), nitrogen di oxi de ( NQ) as well as non-
radicals such as peroxynitrite (ONOO), nitrous oxide (HNQ) and alkyl peroxynitrates
(RONOO.

Antiox dant defense syste mof the body play a mgjor roeinscavenging free radicals produced
inrelationtothe progression of O abetes nmellitus. Antiox dants are nolecules that inhibit the
oxi dation of other nolecules by ter mnating a chain oxi dative reaction viathe renoval of free
radical inernediates (Gavin et al., 2003). There are two types of this conplex system the
enzymc antioxidant defense system which include glutathione peroxidase, gl utathione
reductase, catalase, superoxi de dis mitase while vitamns A Cand E constitutethe non-enzynic
antioxidant system Trace elenents which are essertial nutrients wthregulatory, i mmunol ogic
and antiox dant functions resulting fromtheir action as essertial conponents or cofactors of
enzynes throughout metabdism also exist. Trace elenents influence the pathogenesis of
O abetes and its conyplications, nainly through their involvenent in peroxidation and
inflammation (Bonnefort et d., 2000; Robertson 2004).

These antioxi dant defense agents have beeninvestigated as potertia preventive andt herapeutic
agents for the conplications of type 2 diabetes (Kelly, 1998). In particuar, type 2 diabetes has
been shown to be associated with abnor nalities inthe netabolis mof zinc, chromum copper,
magnesiumand nanganese ( Bonnefort et al., 2000). These netals serve as cofactars for the
enzymes; superoxide dismitase, catalase gluahione peroxidase and gluathione reductase,
which are the major antioxidant defense mechanisns of the body (Pidduck et al., 1970).
Alterations inthe metabolis mof several trace ele nents, i ncl udi ng copper, zinc, nanganese and
the macro-element nagnesium have been associated wth i npaired insulin release, insulin
resistance and gl ucose i ntd eranceinexperi nental ani nals and humans (Hel ds et al., 1983; Park
et al., 1986; Padlisso et al., 1989). Qher antioxidant agents include Mtanins Cand E These
Mtanins are diet derived and detoxify free radicals directly. Mtanmn E has been reportedto
pratect menbranes from lipid peroxidation and its deficiency is concurrent wth increased
peroxi des and al dehydes i n many tissues (Feher et al., 1987). Ascorbicacidis known toreduce
or neutralize reactive oxygen species such as hydrogen peroxide. It is also a substrate for the
redox enzy re; ascorbate reductase (Padayatty et al., 2003).

12  Statenent of ResearchProblem

D abetes and its conplications constitute a public healthissue in N geria. Data on antiox dant

trace denents and vitamnsta us of dabetic patients inlle-Ifeis na readily
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