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Abstract

Effects of fansidar in alloxan-induced diabetes were investigated in thirty (30)
male and female albino rats for 28 days. The results showed a steady weekly
decrease in blood glucose concentration in induced diabetic rats after fansidar
treatment. In week 1, Ze. 7 days, there was significant difference in the blood
glucose levels between the control and diabetic rats (P < 0.05) Ze. high glu-
cose concentration, same in week II Ze. 14 days. However, in day 21 i.e. week
III there was a significant reduction in the blood glucose concentration com-
pared with control P < 0.05. The same results were obtained in week IV ie. in
28 days treatment. The result has shown that fansidar has antidiabetic poten-
tials on long term durational administration.

Keywords

Durational Dosage, Diabetes, Antidiabetic Potentials

1. Introduction

Fansidar is a protective antimalaria drug which is acted by reciprocal potentiation
of its two components: sulfadoxine 500 mg N-(5,6 dimethoxyl-4-pyrimidinyl) and
25 mg (2,4-diamino-5-(p-chlorophenyl-6-ethylpyrimidine) [1].

Its therapeutic potential dwells in its sequential inhibition in the biosynthesis
of tetrahydrofolic acid, an essential factor in the biosynthesis of neucleic acids
necessary for formation of protozoal nucleic acid in the malarial parasites, while
the sulfadoxine inhibits dihydrofolate reductase [2]. The administration of the
drug for proper protective effect is weight dosage dependent. For more than 60
kg of weight it is 3 tablets taken once, 60 kg is 2 tablets, 5 - 10 kg; 1/2 tablet, 10 -
20 kg; 1 tablet, 20 - 30 kg 1/2 tablet, 30 - 45 kg—2 tablets [3]. It is effective
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against chloroquine resistance strain of Plasmodium falciparum [4], but resis-
tance against fansidar drug has also been observed [5]. The drug is very effective
against the trophozoites and schizonts stages of parasite. Also it renders the ga-
metocyte stage non-infective in the mosquitoes. The protective effect lasts for
four weeks 7i.e. single dose of the drug.

The pharmacokinetics of fansidar for the two components shows peak plasma
levels of sulfadoxine ranging from 51 - 76 mg/L in 4 hrs with half life of 100 -
250 hrs, whereas in pyrimethamine is 0.13 - 0.4 mg/L in 21 - 77 hrs with half life
of 54 - 148 hrs. [6]

The volume of distribution for sulfadoxine and pyrimethamine is 0.14 L/kg
and 3 L/kg respectively. Thus one tablet taken has a steady state plasma concen-
tration of 98 mg/L for sulfadoxine for about several weeks and 0.15 mg/L for py-
rime-thamine for about four weeks. The protein binding is about 90% for both
sulfadoxine and pyrime-thamine and both crossed the placental barrier [7]. It
has long elimination half life by the kidneys [8]. Adverse effects of skin reaction
and gastrointestintestinal disorders do occur, [9]. Fansidar has antioxidative
properties which is essential in parasite eradication, [10].

Alloxan is a urea derivative which causes selective necrosis of the pancreative
islet of S cells, it is used to produce experimental diabetes in animals e.g. rabbits,
rats, mice, dogs, and the severity of the induced diabetes is dose dependent, [11].
The severe diabetes produced by alloxan results in blood sugar levels is equiva-
lent to a total pancreatectomy. Alloxan is selectively toxic to insulin producing
pancreatic beta cells because it preferentially accumulates in beta cells through
uptake via, glucose (GLUT) glucose transporter [12]. The beta cells toxic action
is as a result of the formation of reactive oxygen species (ROS) by alloxan with
intracellular thiols and its reductive product; dialuric acid, [13]. Diabetes melli-
tus is a syndrome of chronic hypoglycemia due to relative insulin—deficiency
and resistance. Insulin is produced by the pancreas which enhances the entry of
glucose into the cells for the energy production, absent of insulin thus leads to
increase presence of glucose in the blood [14]. More than 120 million people in
the world are affected by this disease. Its complications involve macro-vascular
disease, stroke, retinopathy and nephropathy. Symptoms include, polyuria, po-
lydipsia, polyphagia. The normal glucose level is 70 - 120 mg/dL, above this
means diabetes. There are three main types of diabetes; type 1, 2 and gestational
diabetes. Type 1 is the insulin dependent diabetes mellitus (IDDM). It is an au-
to-immune disease which attacks and destroys insulin producing beta cells in the
pancreas [15]. However, some persons may be resistant to the autoimmune at-
tack. It is frequent in children, young adult and accounts for 90% - 95% of the
disease. It is also associated with old age, obesity, family history, physical inac-
tivity, [16]. It is caused due to insulin resistance or reduced insulin sensitivity
with reduced insulin secretion.

Gestational diabetes occurs only in pregnant women; due to hormones made

during pregnancy that leads to the building up of glucose in the blood. It is often
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temporary and disappears after pregnancy. This type of diabetes carries long
term risk as type 2 diabetes [17]. Such women are at risk of pregnancy complica-
tions during delivery. The defective responsiveness of the body tissue to insulin
involves insulin receptor in the cell membrane [18]. Type 2 diabetes called non
insulin dependent diabetes mellitus (NIDDM) results from the body’s ineffective
use of insulin. It accounts for the majority of people suffering from diabetes [19],
it occurs in adult and children. There is impaired glucose tolerance (IGT) and
impaired fasting glycemia (IFG) which are intermediate conditions between
normal blood glucose levels in this type of diabetes, and the risk factors in this
kind of transition. Symptoms are heart attacks and stroke and other symptoms
are as in type I. Risk factors in developing diabetes include high blood pressure,
high fat diet, high alcohol intake, obesity or over weight. Supportive therapies
include anti diabetic drugs e.g. insulin, glibenclamide etc., self glucose monitor-
ing, exercise, life style, modification in diets. The search for treatment of diabetes
should be paramount to all scientists [20], due to the continuous upsurgent in
the prevalent statistics of the disease and associated high mortality rate. The
major aim of the study was to investigate the durational (i.e. 28 days) therapeutic
effects of fansidar in diabetes treatment as different from other routine studies.
And particularly the less side effects of the drug, its high availability and affor-
dability than the real antidiabetic drugs.

2. Material and Methods

A total of 30 male and female albino rats were used, it was divided into three
groups 10 in each group. Group 1 control with alloxan induced diabetes without
treatment, group 2, normal control Ze. without diabetes and group 3 alloxan in-

duced diabetes with fansidar treatment.

2.1. Drugs Preparation and Administration

1) Alloxan: This was prepared in 500 mg/10ml giving 50 mg/ml. This was
given orally using canula for three days (72 hrs) for the induction of diabetes,
150 mg/kg - 170 mg/kg could be used for stable diabetes in 35 days. The blood
glucose levels were measured compared to control—using glucometer.

2) Fansidar: 3 tablets of 525 mg were dissolved in 100 ml of distilled water
and (0.4 mg/ml - 0.8 mg/ml) were administered orally using canula [21] by
passing the esophagus and delivered into the stomach, [22]. Weekly observation,
of the drug effects were made for 7, 14, 21 and 28 days.

2.2. Blood Collection and Glucose Determination

The rats were sacrificed by cardiac puncture using Chloroform anaesthesia after
7, 14, 21 and 28 days treatment. Five melilitre (5 ml), of blood was collected us-
ing syringe into EDTA bottles [23]. The glucose levels were determined using
glucometer. A drop of blood was placed on the glucometer strip and results rec-
orded in g/dL.
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Statistical analysis. Students t-test was used for analysis of data.

3. Results

The results showed that in day 7 treatment, rat with diabetes treated with fansi-
dar had blood glucose level significantly higher than in rats without diabetes;
216.40 * 53.24, 139.69 + 3.68 (P < 0.05) and also higher than diabetic rats with-
out treatment, 166.3 £ 1.52. (P < 0.05), Table 1, but on day 14 the glucose level
was reduced in fansidar treated diabetic rats than those without treatment 135.5
+ 28.36, 160 + 39.52 but higher than in normal control, 118.7 £ 4.99. On day 21
there was also a great reduction in glucose levels in fansidar treated diabetic rats
than those without treatment and normal control 91.84 + 5.27, 150.0 + 8.7,
131.33 £ 17.09 (P < 0.05). And on day 28, the glucose level was also more drasti-
cally reduced in fansidar treated diabetic rats than in the diabetic rats without
treatment and almost same in normal control, 81.92 + 14.08, 154.8 + 17.27 (P <
0.05) and 81.1 + 13.57 (Table 1).

4. Discussion

The investigation has revealed a steady weekly decrease in the blood glucose lev-
el of fansidar treated diabetic rats, study with non diabetic drug on glucose has
same effect [24]. The non decrease in the 7 days treatment observation means
that the fansidar concentration in the blood was not enough to effect a drastic
reduction as in the diabetes control group without treatment. This indicates du-
rational efficacy of this drug as shown in 14, 21 and 28 days. The implication is
that for effective antidiabetic potentials of the drug, a longer administrative pe-
riod is needed. The use of periodic timing in the study has beautifully revealed
the hidden antidiabetic efficacy of the drug. This study is different from others
by this pattern of treatment. Particularly, the pattern has conformed the long
half life of the drug as it is still hoped that a longer period of observation perhaps
up to three months would yield a more hypoglycemic state of the drug. Malaria
investigation and observation is done far 30 days and repeat for relapse and re-
crudescence [25]. The study has predicted that malaria patients with diabetes
will benefit from fansidar treatment. But malaria itself induces hypoglycemia as
patients do not have appetite for food and this may affect negatively the antidia-
betic effects of the fansidar treatment. The complication of diabetes mellitus and
its associated morbidity is attributed to sustained hyperglycemia. With fansidar

as potent glycemia index this will delay or prevent diabetes and enhances good

Table 1. Effect of fansidar on blood glucose levels in diabetic rats.

Days of Treatment Blood Glucose Levels mg/dl P-Value
7 216.40 = 53.24 P<0.05
14 135.5 +28.36 P<0.05
21 91.84 +5.27 P<0.05
28 81.92 + 14.08 P<0.05
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management of this disease. However, the mechanism of action of fansidar in
reducing blood glucose is not known, perhaps is same with action of insulin in

transporting glucose into the cells via GLUT4 transporter, [26].

5. Recommendation

Fansidar could be used in the treatment of diabetes based on longer duration of
usage as observed in the study, but this awaits large epidemiological survey in
human before such application. And in malaria patients there should be caution
to avoid hypoglycemic situation, one of the complications of malaria disease but

patients are free to continue with the prescribed antidiabetic drugs.
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