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ABSTRACT

Studies on the epidem ology end control of
di abetes nmellitus anong the patients of ABUTH
Zaria were carried out. Patient wunderstanding of
the disease and conpliance with treatnment and
ot her contr ol measures were assessed through
direct guesti oni ng, and by detecting t he
concentration of one of the oral hypogl ycaem ¢
agents (chlorpropam de) wused by mjority of the
pati ents, in their bl ood. Sanmpl es of
chl orpropam de tablets were obtained from sonme
patients. The ampunt of active ingredients present
were determ ned by standard assay techniques in
order to determine the quality of drugs used by

the patients.

The result6 of the study reveal that many
patients |acked the understanding of their disease
and the inportance of proper managenent. Thi s
i gnorance was attributed to the fact that many of

the patien's had no formal education and also to

the imted number of doctors at the clinic, a
factor whi ch l[imted t he i ndi vi dual pati ent
educati on. Appear ance of some di seases and

comlications in some of the patients studied was

XVIT



related to their ignorance and Ilack of patient
conmpliance with treatment. It was observed that
regular clinic attendance was variable. Those who
were  not regul ar were often readmtted with
rel apse of synmpt onms or conplication of t he
di sease.

The maj ority of t he patients wer e not
following a planned diet. This was because many of
them were poor and so could not afford the ideal
di abetic diet. This poverty and ignorance also
limted the Individual contr ol moni toring of
di abetes by testing urine (and bl ood) for presence
of sugar. For these reasons the patients were not
able to adjust their diet and medication and so
could not achieve good control.

The result of the tablet assay showed that 2
of the 5 brands of the tablets tested did not
comply with official (B.P.) requirenent. Fai l ure
to achieve good control in some of the patients
studied could also therefore be attributed to

consumpti on of substandard or faked drugs.

Serum chlorpropamide levels in 54 patients
was detected using the method of Carm chael (1959)
and the result shows that majority of the patients
had | evel s wi t hin t he t herapeutic range.

I nterindivi dual di fferences as expect ed wer e

Xi X



observed in the serum concentration of the drug in
the patients used for the study. Di fferences in
met abol i sing capacity and renal excretion were
suggested to be responsible for this. Two patients
had serum levels well in the toxic range while a

few others achieved only subtherapeutic |evels.

In concl usion, our data suggest t hat a
significant number of diabetic patients in Zaria
urban area lacked the wunderstanding of their
di sease and this is related to their illiteracy,
poverty and also to the inadequate nunber of
medi cal personnel at the hospitals to educate the
patients properly. The loss of control of diabetes
in some patients was probably also due to non-
conmpliance with treatment on the port of sone
patients and consumption of substandard drugs in

addition to the above factors.

It is suggested that the Diabetic Clinic in

Zaria needs the services of a dietician as well as
nore medical personnel. The Pharmacy Shop within
the hospital should always stock antidiabetic

drugs of adequate standards to reduce the risk of
patients buying faked, substandard or expired
drugs from other places. A booklet titled *Living

with Diabetes', and its Hausa translation, ' Rayuwa

XX



da cutar sukar' primarily directed at t he

di abetic has been prepared as part of this effort,
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CHAPTER ONK
INTRODUCTEION AND LITERATURE REVIEW

1.1. Introduction

In accounte of the history of diabetes, 1t 1is
stated that 1in the Ebers papyrus (o, 1500 B. <)
there was mentlon of polyuria (Papaspyros, 1964).
The flirst good clinical description of the disease
was made by Celsus, and the name 'disbotes
meilitus' was {introduced by Aretarus, another
Roman Physlician {(beoth of who lived in the first
caniury of tha Christian era) (Best, 1960, The
recognltion of the central importance of surfiet
of glucose in the urine, and, later, 1in the blood
have led to a progressive expansion of the concept
of dlabetos mellitus to the polnt where it is now
considared a common and widespread bilochemical
disorder of which the original descriptive,
clinical entity coccuples only a nsmall part. The
importance of the disease as 8 public health
problem becomes even more apparent when one
considers the complications of long-term diabetes.
These complications, which are mainly vasculsar in

nature, laead fo marked disabilty due to



involvement of large vessels in the brain, heart,
kidneys and the extremities, and, of smill vessels
espacially in the eyes and kidneys, Diabetes,
therafore posas a problem for many people and
thelr familles and more or less touches the
practice of every physliclan regardless of his/her
specialty. Moreso it provides the investigator
(both 1n basic sclience and clinical study) an

important field of research in which to work.

i.2 Definition of Diabetes Mallitus:

The term 'diabetes' comes from a Greek word
manning a s1phon; it refers to pelyuria
characteristic of 2 pathologlcal corditions namely
diabetes 1insipidus 1in which the wurine 1s dilute
and relatively tasteless, and diabetes mellitus in
which the wurine has a sweet taste owlng to its
high glucose content. Diabetes mellitus therefore
means 'passing out of A sweet substance through
the body'. In medicine, diabetes mellitus 1s a
term used for a group of chronic diseases in which
the body falls to complete the conrorsion of
cartaln foods into energy. (Colwell, 1978),

This «clinlical syndreome Is characterized by

hyperglycaemia due to defiliclency or diminished



ef fectiveness of insul in, It affects the

metabolism of carbohydrate, protein, fat, water

and electrolytes, somet {mes with grave
consequencles, In n diabetic there is nan
overproduction of glucose and its under
utilization and 1s primarily manifested as

hyperglycaemia and glycosurlia (Kods-Kimble, 1978)
The normal blood glucose level 1s between 60—
120mg%. The heamostatic mechanisms of the body are
aimed at maintaining a blood glucose level within
this range at all times. Maintenance of blood
glucose leval 1is essential because some tissues
such as the brain, rely solely on glucosa for
their metabolism. A rise in blood glucose produces
comotic diuresis and dehydration due to excassiva
micturation. This gradually leads to functional
and structural changes in the body cells and those
of the vascular system being particularly
susceptible. Tha changes in turn lend to
development of dilabetic complications which most
characteristically affect the eye, kidney and the

nervous system,



1.3 Classification of Diabetes Maellitus

FitzGerald et al (1964) classified diabetes

into the followling:

A.

Potential Diabetes :~- Here a person has
normal glucose response but has an increased
potential risk of develeping diabetes anytime
in life. Examples of such include a person
who has both parente as diabetics, or an
identlical twin, the other being a dlabetlic.
Latent Diabetes :- A parcson has normal
glucose tolerance but 1is known to have
glucosa intolerance at some times such as
during an infection, stress or pregnancy or
when obese,

Asymptomatic Diabetes (- This 1s when a
person has glucose intolerance but does not
have any clinical cobnormalities or symptoms.
Clinical Diabetes :~ A person is said to have
this when s/he presents with an abnormal
glucose tolerance with 5, mptoms and/or

complicatione of diabetes,

The National Diabetec Data Group (1979)

further classified the clinlical Adiabetes into the

following:

.

Idiopathic or primary diabetas.



b. Non-idiopathic or secondary diabetes,

Cs vastational diabetes,

1.3.1 Primary Diabetes:

This 1s further subdivided into the type 1
and type II diabetes.

The type 1 diabetes 1s also called the
insulin-dependent diabetes (IDD). Patients with
this type of diabetes are usually, but not always,
young adults and children below 'he age of 35,
They generally presenl with a se;lous sand short
onsat of glycosuria (few days, wvaeks or few
months), The symptoms are savere and the patient
usually looks thin and emaciated sometimes with
dehydration (Fajans et al 1976). The psatients are
either ketotic at diasgnosis or are prone to it
once insulin treatment 1is stopped. "This hence
defines their state of absolute insulin
dependency. They have low insulin levels in plasma
and there is 1little or no response to glucose
challenge and are functionally characterized by
insulincopenia (Genuth, 1973). Anatomically the
islats are small and devoid of B-cells, though
hyperplasia of other 1islet cells that produce

glucagon, somastostatln and pancreatic polypeptida



was obsarved (Gepts et al, 1977). Patients with
type 1 dimbetes require prompt attention else thay
run into serious problems (Moran «( al, 1984) and
in some casas contribute to early death.

Type 11 diabetes Is more common than type I.
It 1s also referred to as non-insulin dependent
diabetes (NIDD), It is usually, though not always,
sean in potients who are above tha age of thirty
at the time of diagnosis. Many of the affected
patients are usually obese. It is less abrupt 1in
its onset and also less savere in 1ts rasults. The
patlents with type 1l diabetes are usually not
ketotic, although they mavy be so during an acutae
infection or surgical stress. Mary of the affected
persons are unaware of the diseam=a and are only
discovared during an unrelated 1llness, during the
coursa of investigation for opthalmologic or
gynascological or cardiovascular complains,
Patients with NIDD are hyperglycmemic because of a
combination of insulin resistance and relative
insulin deficlency. This resistance may be
attributable to dacreaeasad number of plasma
membrane insulin receptors and/or to post-receptor
blecke in the insulin stimulated pathways of
intracellular gluccse matabolism. The latter may

be induced by obesity as was reported by Archer et



al, i975% and Da Fronzeo gt al, (1378}, However thae
work of Nagulesparam et al (1980) suggaeastad that
the resistance was Iindapendent of the obesity. The
hyperglycaamia in the NIDD can well be controlled
with diat slone, or with a combination of diet and
aoral hypoglycaemics, Insulin may ba needed
tempeorarily i1in such patients when nedical or
surgical stress causes acute hbyperglycmaemic
decompensation or when obese patients nre unable
to control hyperglycaemia by other conservative
maasures. Tha type [l, diabetesz is usnally a
nonketosis-prone form

Other rara form of primary diabateas include
the maturity—-onset type diabetes of ycung paople
(MODY?>, Tattersall and Fajans (1975) reported it
and assoclated 1lts symptoms more to the clsssical
maturity-onset type diabetes of the middle age or
eldarly. They further reported that the
stimulated-insulin release from the pancreas is
retained though this may be delayad and
diminicshed, and also that ketonuria and
hyperglycaemia can be contrclled without use of
insulin. Additienally they suggr.ted thait both
microvascular and macrovascular corplications are

rore and that an autesomal doesalnmpnt mode of



transmission 1s most likely to wunderlie MODY

(Tattersall and Fajans, 1975).

1,.3.2 Secondary Diasbetes : -

This deflnes a clnss of patients 1in whom
hyperglycaemlia 15 assocociated with another disease
and may result from either or a combination of the
following:

a, The desiruction of the 1islet cells by
surgical proceedure or pancreatic disensae
such Aas pancreaatitis or carcinoma of
pancreas. This gives rise to diabetes with
syuploms wvary similar to those of type 1
diabatas,

b. Drug administration - for axample the
ihiszide dluretics (Rapecport et al, 1964)
wilch inhibit the secretion «f insulin by the
B calls, may 1induce diabkot s similar 1in
character to ftypaea I. The ef.act, 1is however
reversible onnce tha drug administration 1is
stopped., The orml contraceptives and other
steroids tend to pracipitate the type II in
charscter diabetes (Gharib, 1969).

¢, Cushing's disease, acromegaly and

glucagonomla produce diabetes that is type II



in character. In this case hormonally
inducaed insulin nntagcﬁiam ie the prominent
lesion Also in glucagonaemia the excess
glucagon promotes convereion of glycogen

{(from liver and tissue’ to glucocse,

1. 3. 3. Gastational Diabatas i~

This, by daefinition, 1is a form of diabetas
which appears during pregnancy and disappears or
bacomeas subclinical when the prepnancy 1s over.
Gestational diabetes may be attributable tco the
sacration of large smounts of human chorienic
somatomammot ropin (placental lactogen), during the
Z2nd and 3rd trimesfer. Thls substance 1s an
insulin antagonlist. Carbohydrate tolerance by the
mether at this perlod is also reduced. Gestatiocnal
diabetes is usually not very severe although it is
assoclated with 1ncreased risk of congenital
anomalies, high birth weights and othe: problems
in the fostus, Therefore early detection and

adequate treatment are important.
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1. 4. Aetiology of Riabetes Mellitu~ -

The precise cause of diabetes mellitus is yet
to ba known. Howaver, a number of contributing
factors are known to ke inveolved. They include the

fellowing:

L. 4.1 Heraditary Cause :

The meode of inheritance of typa [ dimbates
differs considerably from that of type‘II as was
suggaested by MacDonald <(1974), He found an egual
incidence of adult-onset ftype of diabates among
ancestors of juvenile diabetes and non-diabetics.
Furthermeore the s{fudy of Tattersal and Pyke (19722
suggested that genetic factore appear to br more
predominant in the type Il diabetes than type I.
They found that after a long-term study of
monozygote twins there was a 93% concordance rate
for the adult onset dlabetes (type II)> and only
50% concordance reate for the type I, insulin
dependant disbates. These observations thersfora
suggest that the sama pattern of I1nhaeritanca
cannot exist in all patlenkts with diabetes, and
that different genetic fachtors operate by and
large 4in younger patients as opposed to older

ones.
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The work of Tattersall and Fajans (1975
provides further aevidence of genatic
heterogeniclty 1in patients with diabetes. Tha
results of their studlies lndicated that 85% of the
casas with MOBY had & dlabetlic parent, whoreas
only 11% of the cases wiih juvenlle onset dliabeles
had a disbetic parent., Also their result showed
that 46% of the families with MODY showed direct
vartical transmission through &I -e. generations
and all the affected Individuals wnd non—-insulin
dependent type of disbetes, whereas ounly 6% of the
famiiies wlith DD showead three genaeration

inheritance. R
)4"{11; ‘!;A’?

Ry 01y [ong,
‘%égggﬁﬁ
l.4.2 Viral infection:

There 1s evidence 1n man of an association
botween various viral infections and diabetes
mailitus, The development of this disesse shortly
after mumps has been reported in case studies by
Hinden (1862) and Kremer (i847), Insalin -
dependent diabetes ’;us reported in association
with 1nfectious_hepgt1tis (Adl, 1974). Suitz et al
(1975) alse found an incréased incldence of new
dlabetic cases some years after a communlty — wide

out—break of mumps in New York. Menser ef al
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{1978 further reported on the clinicnl feature=
of some patlents with congenital rubelle and
disbetes mallitus.

The role of viral infectinns in the
pathogenesis of dlabetes meliltus was oslso
reported by Yoon et al (1979), They recovered
Goxsackie virus,l group B type IV, from the
pancreatic tissue of a child who died of
meningocancephalitis and new onset diabetes. This
isolated virus was then injiected into susceptible
mice. The result was a B-cell destructicn and

diabetes.

1.4.3 Avtoimmunity:

Many reports have suggas£ed an assoclation betwesan IDDM
and autofimmune diseases boeth of the endocrine and non-
endocrine origins. Such diseases include  hyperthyroidism
{Periman 1861), primary hypothyroldism (Ganz ef{ al 1974) and
parnicious!unaamia (Munichoodapa et al, 1%70), The presence
of clrculating pancreatic 1slet-cell auilbadles in  the
plasma of patients with .insulin depenc it diabetes was
reperted by Bottazzo el al (1974) and MacCuish ef al (1974,
The latter suggestad that duq ;o the presenca of these
antibodies In the patients, insulin deficiency may be

secondary ta autolmmune disease of the pancreas.
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1.5, Pathology of Diabetes Mellltus;

In a normal person, followling the 1ingestion
of food, blood glucose concentration rises thus
stimulating the release of insulin. Insulin
promotes the wuptake of glucose, amino sacids and
fatty aclds and their conversion to storage forms
in the tissues, It also reduces Lhe blood sugar
level so that none 1ls unnecceaessarily wasted in the
urine.

In the normal fasting individrsl, low glucose
level inhibits the release of insul n., In addition
to this a number of other hormones eg growth
hormone, glucagon and adrensline are released to
oppose the effect of 1insulin and provide an
increase in the blood sugar level. Due to this
insulin lack, several processes occur in the body
which maintain and preserve a minimal bloocd
glucose level for the brain te function, Glycogen
in the 1liver is broken down to glucose by the
process of glycogenolysis, amino aciae are also
converted to Flucose by n process of
gluconecgenesis. There will mlso be a diminished
uptake of glucose by the insulin-dependent tlssues
to conserve as much ~»s possible the glucose for

the brain. Triglycerides are as well broken down
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to free falty acids which are subsequently used as
fuel by the tissues ind muscles,

In the diabetic patient, when high level of
glucese occurs 1in the postprandial state, the
absence of 1insulin or {its ac!‘ion 1leads to
unutilisation of the glucose by Lh+ muscles. As a
result the level of blood sugar 1.mains high and
it 1s subsequently passed out salong with the urine
and taking =along with 1t excess water by the
process of osmosls, thus leading to polyurla and
polydipsia. The lack of intracellular glucose is
then interpreted by the body as starvation. As n
result, fasting metabolism is initiated to provide
for the cells some fuel Lo wuse, Tha fraa iatty
acids are metabolised to ketone, protelns broken
down to amino =sclids to provide substrate for
gluconeogenesis and the liver glycogen treoken down
to glucose. All those processes resull 1in the
symptoms of muscle wasting, ketoacidosis and
persistently high levels of blood glucose as 1is

usnally seen in the diabetlc patient,.
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1.6, Signs and Symptoms of Diatetes Mellitus: -

The wnrning signs of diabetes mellitus are
typical especially for the IDDM and are relatively
easy to recognise. Some patients with the type II
(NIDDM?> may present with very mild signs that casn
even go unnoticed or sometimes ignored. Signs for
type 1 often occur abruptly and include a dramatic
and sudden 1increnase in frequency of micturation
and amount of the urine also increases. This is
accompanied by excessive drinking of flulds., There
is also sudden weight loss daspite increase food
intaka. There mny often be nausen, wenknass,
fatigue and irritability. The skin may be 1ichy,
dry and often has sores or other skin infections
which take a long time to heal.

The signs for type 11 diabetes often progress
slowly and 1include extreme fatlgue blurring of
vision, numbnass or tingllng eof the flngers or
toas, drowsiness as well as 1tching snd infection
of the skin. In less severe diabetes therulmuy be

no signs at all,
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. 7. Diagnosis of Diabetes Mellitus:

The decline of excaess glucose in blood and
urine after an injfection of ipsulin or
administration of tablets pointed to the key role
that the measurement of glucose in blood plays in
the diagnonsis and treatment of diabetes., Once a
patient presents with some of the slgns and
symptoms mentioned above, confilrmnftory loboratory
tests nre performed to astabliszh a dilagnosis of
diabetes. There are 2 common tests done to monitor
the blood sugar laevel. They are the wurlne and
blood tasts. The latter gives a8 more accurate

amount of the blood sugar.

1.7.1 Urine Glucose Tests:

The presance of sugar in the urine
(glycosuriad is 1in most but nat all caces
diagnostic of diabetes mellitus. / negative test

for sugar in the urine however, does nect eliminate
diabetes, When glucose is found in the urine, a
blond test is mandatory. There are 2 basic typas
of urine test currently in vuse. One is the glucose
oxidasa method in which testape, clinistix and/or
ketodintix are used. This method 1is specific for

glucese although it has a high rate of
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interpretation error (Lecnards, 1957), Gifford et
al (1961) also reported that vitamin C in
therapeutic doses 1interferes with the test
resulting in a false negative reading, Other drugs
that intefere with the urine test and cause false
positive results include the salicylates, sugars
such as galactose, lactose and fructose in high
doses, probenecld, streptomycin, methyldopa,
levodopa, 1soniazid and nalidixic acid, to mention
a few, The other method of urine testing 1is the
copper reduction method 1in which clinitest 1is
used. This test is affected by ary reducing agent
in the wurine, Though this 1s nn' specific for
glucose in urine, it is moru reliable 1in
quantitating large amounts of sugar in the urine,
Hence thls 1s very useful in IDDM while the former
is the test of choice for the NIDDM. In clinitest
method the testing reagent 1is 1in the form of
tablets. A patient using this method is required
to observe the reactlon while it 1s occurlng since
very high sugar content results 1{in what is
referred to as 'pass—-through' phenomenon. This 1is
demonstrated oy a fleeting brignt orenge colour
which occurs during the 'bolling and which fades
to sgreenish brown once the reaction stops. This

colour may be falsely interpreted as 0.75 - 1%,
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when there is actually more than 2% glucose in the
urine <(Beimonte et ail 1967). Patients should be

taught how to test thelr own urine at home.

1. 7. 2. Blood Sugar Tests:

The diagnosis of disbetes mellitus demands
that hyperglycaemina be demonstrated. The blood
sugar criteria can be based on random bloocd sugar
or fasting blood sugar or thé Oral Glucose
Tolerance Test (OGTT). Ragdom blood glucose lavels
ara mere sensltive than fasting levels when
seoking a dilagnosis but elevated fasting levels
are more speciflc.

Dlagnosis o©of disbetes using fasting blood
sugar <(FBS) 1levels involves taking the bloed
sample in the morning before bresakfast and high
value 1s diagnostic of diabetes. (>6.5mmol/L).

The OGTT 1s a vary ralisble diagnostic tast
for diabetes (Ferranninl e¢ al, 1985). Ii{ measures
an individual's abllity to handle a glucose load
over a period of time. After an overnight fast, a
morning fasting blood is drawn, and 100gm glucose
load 15 given to the patient, Blcod ssmplas are
then drawn at ¥hr (30min) interval for 2hrs and

than a8t 3hrs after the glucose inpestion. Urine
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samples are taken simultaneously and tested for
glucose 1in order to estimate the person's renal
threshold for glucose, In normal person, blood
glucose level returns to normal 1in about 2h or
less. In the diasbetic, the glucose lavel remains
high and the peak o©ccurs much later than in the
normal, and, the level also declines at a slower
rate as seen 1in Fig, 1.1 (Goodman and Gilmar,
1980). Factors which affect the OGTT include some
endocrine abnormalities, drugs, burns,
malnutrition, infectlion, obesity, fever, neoplstic
diseases, renal diseases, advanced age, stress,

pancreatitis and pregnacy {(Aguwa, 1986).

1. 8. Management of Diabetes Mellitus:

The treatment objectives for all diabetics
are essentially the same. They irnclude making the
patient well and keeping him/her = as well as to
avold complications or at least pu.lpone them. The
plan of treatment 1s determined by a number of
factors such as age, body welight, extent of the
metabolic derrangement such as acldosis, fluid
deficiency and electrolyte inbalance and the type
of work the patient does (Drash, 1976). The aims

of the treatment can be attained in part by
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adherence to a diet and sometimes by the
administration of tablets or insulin, Educating
patient and his/her relations about the disease
and the importance of proper management is equally

important.

1.8, 1. Patient Education:

This begins when a patient | first seen by
the physician and has been diagnoced as diabetic.
Initially the patient 1s informed that she/he has
disabetes and this 1is followed by information
necessary for the immedisate management, The
importance of the patient's participation in the
management is mentioned to the patient. After the
patient has overcome the 1Initial shock of the
disease, an indepth education covering all aspects
of the disease, 1ts long-term management and
compllcations 1f not proparly conirolled, will be
ment foned. Thereafter every visit to the clinic by
the patient should be a continuing educational
experience and, the physicians should answer all

immediate questions from the patient.
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1.8. 2. Diet:

To control diabetes mellitus, ' {5 essential
to follow a meal plan <(Abramson et al, 1967;
Bogardus et al 1984). The meal plan should be
designad to suit the individual's needs and food
preferences. The diet should be such that 1t 1is
not monotonous and boring and should contain
adequate amounts of vitamins, mineral salt,
essantial proteins, fats and carbohydrates,

A ban on certain food subslances such as
sweets, sugar, chocolates, Jam, cemkes, puddings
ar 1 pastry should be encouraged by all diabetics.
There 1s some evidence that diets which are high
in fibre may reduce insulin requirement,
postprandial fluctuations in blood glucose as well
as 1in the aomount of glycosuria Jenkins et al,
1976; Kiehm et al, 1976 and Jenkins et al 1977).
Dietary fibre has also been reported to reduce
serum cholesterol by sequestrating bl'le aclds and
interefering with the enterohepatic clrculation
{(Drug and Therapeutic Bulletin, 1979)., Mcivor et
al (1984) further concluded that high carbohydrate
fibre therapy improves postprandial blood glucose
acutaly in patlents with the NIDDM and that there
is an additional improvement on basal carbohydrate

tolerance From all these reports therefore, 1t is
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of great advantage to the disbetic patlent to eat
foods which contain high fibre aeg vegetables,
wholemeal foods aetc,

In the obese ulabatic, low calorie and
subsequent weight loss helps in lowering fasting
blood sugar and also improves glucose tolerance,
Davidson (1976) suggested 'short - term fasts' to
initinte diet therapy 1In obase diabetics. He
howavar further stated that suwn an approach
should be initiated only in patien’'s who:

a. are under constant medical supervision.

b. appreciate the severe complications as n
rasult of starvation.

c. are capable of measuring urine ketones and
saek medical advice when symptomatic

(Davidson, 1977).

1.8.3, Insulin:

This 1dis A& hormone and a small protein
molecule that is made vp of 51 amino acids. It is
synthesized in the pancreas by the B cells of the
islets of Langerhans. The wuse of insulin in the
mangement of diabetes mellltus dated back to 1922
when 1t was first administered to a 14 year old

diabetic patient. (Sonksen, 1977),
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The main action aof insulin Ils to lower blood
glucose level by enhancing the transport of bloed
glucose into the bLody calls (Felig et al, 1976,).
In the muscles, the action of insulin leads to
raplid uptake of glucose which is either converted
to glycogen and lactic acid or oxidized to carbon
dioxide and energy 1in form of heat, lnsulin also
enhances the protein synthasis In the muscles by
increasing the movement of amino =»ncids into the
muscles and posslbly other cells, and lncreasing
the incorporation of the acids 1into protein. 1In
man  and other animals (nmammals), {fthe rate of
syntheslis of 1insulin was found to be highly
dependent on glucose :concentration {(Parry and
Taylor, 1966), Fasting was reporied to lower the
leval of pancrealic 1insulin response. (Yalow et
al, 1965). Howaver refeeding was said to restore a
normal respons«a.

Indications for the use of insulin for the
control of diabetes Include acuta illiness, strass,
infections, uncontrolled hyperglycaemia in the
maturity onset Lypa diabetes paticularly during
strass, surgery or ' anaasthesia. Growkth—-onsat
diabates (typa 1) 1Is a classic indication for

insulin.
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Blood glucose standards for the insulin -

requiring disbetic vary with age and degree of

lnstability of the diabates

1.8.3.1 Typas of lnsulin Preparaticas:

All forms of lusulin can be conveniently
classifled 1into short or rapld acting type,
intermadiate sacting and long acling. Most of the
insulln sold in the pharmacy is obtalned either as
monospeciaes pork panacreas, beef{ pancreas or a
mixture of the two (Galloway et al, 1272). The
propoition of beef to pork in the mixed type does
not affect its potency. The insulins mre prepared
usually in 3 concentrations - U-40, U-80 and U-
100, The U-100 is mora efficient 1in that 1t
reduces arror and confuslion 1In adlusting the
insulin dosnges (Beyne, ot al, 12847, The
properties of the wvarious Insulln preparation

commonly used are tabulated below (see Table 1. 1).
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Toable 1.1
Properties of Various Insulin Preparations.
From Goodman and Gilman (1980Q).

-

Type of Insulin Appearance  Protain  dpprox Lise  Aprox time  Cospatible/
Added of onsat (h) of acting (h) mixed with

Fast acting

Insulin Injaction Clear None | b ALL preps
USP (Regular)

Crystalline zine Clear None i B fll preps

Insulin (€21}

Semilenta Insulin {lowdy lane i 7] Lenta prep

Intersedsate Acting

Lanta insulin Cloudy Norg 2 24 Insulin Inj
§/lenta

K lsophane Cloudy Profaming 2 4 Insulin

Glchin Zinc Insulin  Clear globin 2 18 -

Long fction

Protasine Zinc Cloudy Protamine 7 36 Insulin Inj

Insulin

Ultralenta Insulin - - 7 36 Insulin Inj
$/lente

N. B

Routes of administration
1. Regular : Intravenous, intramuscular, subcutaneocus

2. 2L : » Ly "
3, Semilente: Subcutanecus

4. Lente ' W

5. N P. B i "

6 All the long-acting ov.es are given subcutanecusly,
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1.8.3.2 Use of Insulin :

Insulin injection 1is used pirimarily in the
insulin dependent diabetes. Thir type usually,
though not always occurs 1in chi'/ren and young
adults., Other indications for the use of insulin
have already been ment i oned, Patients
{(particularly the IDD ones) are usually started
with regular insulin which is an example of the
short acting type. When glycosuria is well
controlled, the patient is changed to an
intermediate acting type of insulin, The 24-hour
requirement for the regular insulin is determined
and on the basis of this, the amount of the
intermediate to be used calculated. About # to %
of the regular unsulin requirement 1s gliven using
the 1intermediate, The insulin dose are usually
given one before breakfrst and the other before
evening meal. In the Ahmadu Bello University
Teaching Hospital, a diabetic patient 1is given 8
units of 1insulln for every positive ((+) wvalue

obtained after a urine test.
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1.8,3.3 Insulin Administration Tecl aique:

There are various ways by which insulin is
administered into the body. These include the use
of special syringe and neadle for the injection of
the drug as well as use of insulin infusion pump
(Tamborlane et al, 1979, Injection sites are
usually rotated, 1in the case of those patients
using syringe and needle. This {s to avoid the
atrophy of subcutaneous fat tissue at the site.
Calibration of the syring used should correspond
to the concentration of insulin used. Rolling of
the 1insulin container before measuring out the
drug is important for effective mixing especially
of the cloudy insulin (Berne et al, 1984).

A variety of pumps are avallable {for insulin
delivery., Tambolane et al (1979) have davelopad
and used a portable insulin pump over 24h in
Juvenile diabetics. Because the insulin is
dalivered 1Iinto the peripheral instead of the
portal circulation, the levels of «<circulating
insulin were found to be higher than normal (Botz

et al, 1976

1.8.3.4 Side Effects of Insulin :
Insulin should always be admlinistered with

care as some of 1its adverse aeffects can be fatal.
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The adverse eaffects of insulin therspy 1include
allergy to 1insulin, lipoatrophy, hypoglycaemia,
insulin resistance and refractive errors,

Insulin Allergy: - This <can be local or
systemic. The local allergies may occur within
minutes after insulin injection. There may also be
delayed local allergy which occur long after the
injection., Systemic allergy to insulin and local
allergy of the lumediate type are mediated by IgE
(Mattson et al, 1975; Bucholtz, 1976) while the
delayed local allergy is IgG mediated (Galloway et
al, 19787,

Atrophy :— of subcutaneucs fat tissue at the
site of 1insulln itherapy. Galloway el al <«19/8)
reported that insulin local allergy and
lipoatrophy occur In about 15% of cases, Rotatlon
of injection sites helps in reducing it. Teuscher
(1974) reported that injection of very highly
purified monocomponent insulin directly into the
affected area resulted in improvemw nt. Kumar et al
(1977) suggested a different metiod of treatment
by use of sterolds (dexamethasone) in form of
injection directly into the areas.

Hypoglycaemia (-~ This 1s also referred to as
insulin reaction or insulin shock, and it 1s one

of the main problems with insulin therapy.
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Initially the patient has sweating, tachycardias,
blurred vislon, faels hungry and bhacomes
irritable. These signs may be due to adrenerglc
effects of the body ftrying to prevent the
hypoglycaamia. In the severs form of hyproglycaemia
the central nervous system effects begin to appear
such as confusion, unconciousness or coma or even
death. Hypoglycemia can ba treated with sugsar or
sugary fooids 1f patient can eat. If patient 1is
unabla to eat intravenous administretion of
glucose solution Un form of dextrose) 15 glven.
Glucagon may be injected in some cases.

Refractive Error :-—~ due to insulin therapy
cccur in some patients. Such patlents may compliain
of blurring of vision. This 1s due to change 1in
shape of the 1lens ((in the eyes) from fluld
retenslaon after cessation of oswmotic diuresis in
diabetas, It i usually ftemporary and will
gradually subside. It 1s more commcn in patients
that have been newly discovered of diasbetes and

are placed on ifnsulin therapy.

1.8.4., Oral Hypoglycaemic Agents (OHGA):

-

The presently avallable oral hypoglycemic

agents are the sulfonylurea agente and the
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biguanides. The OHGA are useful In the management
of the NIDD to which diet alone fails to control.
The drugs are however contralndicated in severe
diabetes mellitus regardless of age of patlent or
duration of the diabetes, pregnant women, during
savere stress or 1infection, 1in patients who have
had severe adverse reaction and patients with
conditions such as renal failure or Lepatic

failure,

1.8.4.1 Biguanidaes :

Met formin is the only biguanide that 1s still
clinically used 1n'some parts of the world., It is
usad particularly in the obese dlabetics, patients
who are allerglc to sulfonylurea agent:s and those
who cannot be controlled by diet alone. Patients
who are placed on this drug «hould have no
predisposing factor for lactic ac! osis. Melformin
acts by increasing the peripheral utilisation of
glucose, by decreasing absorption of glucose and
inhibiting glyconeogenaesis as well »ns enhancing
anaerobic glycolysis (Nattrass et al, 1978)..The
main side effect of these drugs Is lactic acidosis
winich Is the result of the anaeroblc glycolyslis.

This acid accumulates mainly 1in the liver and
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muscle and, subsequantly causes fatigue and
inability of the muscles to function effectively.
Accumulation of lactic #acid leads to metabolic
acldosis and coma, sometimes raplid 1In onset,.
Hance, although the risks of lactic acidosis can
be affectively reduced by never prescribing any of
these drugs to patlents with chreonic heart, lung,
livar or kldney problems, phenformin can Inducae
lactlc mcidosis even in diambetics +ho do not have
any of these disorders, and, so «'i uld no longer

be prescribed. (Gale and Talttersall, 1976).

1.8.4.2 Sulfonylureas :

The sulfonylurea drugs are reporlad to ba
usaeful in the management of type II (NIDD) in
casas where the disease cannot be controlled with
diat alona. (Kolterman ef al, 1984)., These drugs
have the capacity to stimulate insulin releasae
from the B cell (Michael et al, 1982). Hence they
requlire the presence of a residual pancrean~ in
order to lower the blood glucose effectively. It
was also raported that traatment of diabetes with
sulfonylurea agents caused a significant 1increase
in insulin receptor sites in purifled mouse
hepatic cell membranes (Felnglos and Labovitz,

1978).
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Various other axtrapancreatic effects of
sul fonylureas have baeen raported. They include
decreased hepatic insulin catabeliem (Feldman et
al, 1969), inhibition of 1insulinase enzymes
(Mirsky et al 1956, reduction of intestinal
glucose absorption (Teale and Love, 1972),
inhibition of ketosis (Feldman et al, 1969)., They
have other effects which are not related to their
hypoglycaamic action, for example their effects on
water balance and inhibition of platelet
apggregation,

When properly administered, thae sulfonylureas
are safe and need not 1lead to rastrictions in
working with machinery eor driving o cer. However
they teoco are not without somn sid=2 aftects. These
include gastrointestinml problems such as nausen,
vomiting, and heartburn; rashes and other skin
problems, and hypoglycemisa. The latter may ba due
to administration of a large dose, failure to take
adequate diet or; hypogl veaemia due to
administration of cther drugs together with the
sulfonylurea eg aspirin. In a study conducted by
Logie et al (1976, about 50% of the patients used
for the study (709) were taking other drugs that
have the potential teo interact with their diabetic

troatment.
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The availlable sulfonylurea agents include

tolbutamida, acetochexamide, tolazamide and
chlorpropamidae, 0ll of which e  the first
Zenaration drugs. Thea second genaratllon
sulfonylureas include Flyburida, Slipizide,

glvbornuride and gliclazide (dismicron®),
Tables 1.2 and 1.3 show the pharmacokinetics
of tha first and the gacond genaration

sulionylurea agents.
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Table 1,2
Pharmacokineticse of the first generation
sulfonylurea drugs. (Modified from Aguwa,
1986 and Larner, 1980),

Drugs Recomsended Dose Half-life Ouration of Metabolism & Excretion
Range (gm) (h) Action (h)
1, Tolbutaside 0,5-3 35-6 b~ 12 Totally setabolised to
(divided dose) inactive form, Imact-
ive setabolites are ex
creted in kidney,

fice tohexanide 0,25 - 1.5 5.0 10-14 Hetabolite's activity
(single or di- equal to or greater
vided dose) than parent cospound,

Hetabolite excreted
via kidney,

Tolazanide 0,1 - 1,0 7.0 10 - 14 fbsorbed slowly, Meta-
(single or di- bolite active but less
vided dose) potent than parent

drug, Excrated via the

kidney,
A, Chlorpropamide 0,1 - 0,5 35,0 H-n Praviously thought not
(single dose) to be metabolised but

recantly found that
natabolism may be qui-
ta extansive, Activity
of these unknown, Sig-
nificant percent ex-
creted unchanged,
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Table 1.3
Pharmacokinetics of the second generation
sulfonylurea drugs. {(Modified from Aguwna,

1986 and Larner, 1980),

brugs Recomsended Dose Half-life Duration of Wetabolisw ¥ Excretion
Range (mg) (h) Action (h)

1, Glyburide 1,25 - 30 10,0 24,0 Hetabolised to compou-
(single or divi- nds (one of which may
ded dose) be weakly activa),

2, Blypizide 2,5 -4,0 4,0 24,0 Hatabolised to inact-
(single or divi~ ive compounds,
ded dose)

3, Glibornuride 12,5 - 75,0 8,0 (24,0 Metabolised o comp-
{single or divi- ounds which eay be
ded dosa) weakly active,

4, Gliclazide 80 - 320 12,0 u Metabolised to inactive

coupounds and excreted
in the urine,
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1.8.4,.2.1 CHLORPROPAMIDE : Review Of Literature.
In 1942, two French investigators Janbon and
Loubatieres studied the action of a group of
thiadiazole daerivatives Iin both animal and man,
and 1in 1955 the sulfonylurea drugs were studied
and used systemically in diabetic patients in
Germany. Chlorpropamide one of the sulfonylures

drug, has been avallable since 1957,

Chemistry :

Chlorpropamide 1is a sulfonylurea drug whose
structure contalns a benzene ring, sulfonyl group
and a urea,

The basic structure for the sulfonylurea
agents 1is R,-50,-NH-CO-NH-R.,, where R,, is the
aryl group and R, is the alkyl group. For the drug
to have a hypoglycaemic action, R,, and R, must
have more than two carbon atoms. Changes in the
alkyl group of R,, or in an lon on the phenyl
group leads to differences in metabolic
disposition, blood level, therapeutic potency and

toxicity of the various agents.
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Chlorpropamide has the following formula and

chemlical name :

/2

7
CL-@}SO—I' 11~ C-NHCH)CH

1-(4-chlorobenzenaesul fonyl?»-3-FPropylurea.

Pharmacokinetics (Taylor, 1972 and Brotherton et
al, 1969): -

Chlorpropamide is rapldly absorbed from the
gostrointestinal tract. It appesars in the blood
within 1h after oral admimistratiocon, attalning a
maximum concentration from 7-10 days of daily
doses. Duration of action of the drug may be as
long as 60h.

Chlorpropamide 1s highly bound to plasma

proteins. Hence there is competition for binding

site with other drugs such s the oral
anticoagulants and salicylates ' hat are also
highly bound to the plasma proteins.

Chlorpropamide has a long blologlical half life
(t¥%> of 35-40h., Only a small amount of the drug is
metabolised in the body, and, this 1s extensively

done by the liver. More than 99% of the drug is
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thus excreted unchanged 1in the urine 1n single
oral dose. The remaining drug 1s metabolised to
p-chlorobenzenesul fonyl sul fonamide and p-

chlorobenzene sulfonylurea which are both excreted
in the urine (Brotherton et al, 1969> together

with the unchanged drug.

Pharmacological and Mechanism of Action :
Chlorpropamide, 1like the other sulfonylurena
agents, stimulates the islet Lissue in the
pancreas to secrete insulin, This stimulating
effect 1ls dependent on the functional state of the
beta cell reserve., Hence the presence of a viable

pancreas 1s necessary in order for chlorpropamide

to lower the blood glucose level. Many
extrapancreatic actions of chlorpropamide have
been reported, They include inhibition of

insulinase (Mirsky et al, 1956), dacressed hepatic
insulin catabolism (Feldman et al 1969),
antidiuretic action (Miller et al, 1970). Miller
et al further concluded that the mechanism of this
action was potentiation of low levels of

circulating antidliuretic hormona.
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Uses of Chlorpropamide :

Chlorpropamide is a sulfonylurea drug that is
ornslly active in lowering the blood sugar levels.
It i1s used in the treatment of mild to moderately
severe but uncomplicated maturity-onset type of
diabetes mellitus, whichh may be unresponsive to
diet alone. It is not suitable for patients with
diabetic ketocacldoses or the jJjuvenlle onset type
of diabetes. The drug 1s also useful 1in the
management of diabetes Insiplidus (Miller et al,
1970,

The initlal dose range for the management of
dinbetes wmelllitus 1s 250 - 5HuUmg daily. This
should be reduced to the maintenance level as soon
as possible so s8s to avold the hypoglycaemic
attacks of the drug. The usual msintenance dose
range 1is 100 - 375mg daily and +hould be taken
with or before breakfast. The evening dose also,
if taken twice dally, should be taken with meal or
Just before it. For the management of diabetes

insipidus the dose range is 100-500mg daily:.

Toxicity :
The rate of side eflects with chlorpropamide
has been estimated at 6% (Shen and Bressler,

19775, Significant slde effects with
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chlorpropamlide lnclude gastrointestinal - nausea,
vomiting, heartburn, Jaundice and abnormal liver
function tests (Lebovitz et  al, 1978». Skin
reaction such as rmshes and pruritis may also
occur {(Lebovitz et al, 1973). Other significant
but rare side effect of the drug include 1its
effaect aon the blood - red cell apiasia and bone
marrow aplasia, . Disulfiram-like reactions to
alcohol and dilut'ita'nal hyponatreuls (due to its
ADH-11ke affect) have also been reported (Lebovitz
et al, 1978, Drug—induced hypoglycaamia can
somet imes occd% and it can be csevera and
prolonged, (Saltzer, 1972). It is often more

common in the elderly and those patients with

liver or kidneay impalrments,

Interaction with other Drugs

Chlorpropamide interacts with wmany drugs
which will result in the potentiation or
antagonism of the antidiabetic agent (Hansen et al
1977). These reactions are more commonly seen in
the elderly who apart from the diabetes also have
other common gerialric illnessas.

Antagonism of the hypoglycaaemic nactivity of
the drug is also a problem nassocliated with hormone

therapy including the use of oral contraceptives,
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and gl ucocorticoids. Both of these types of
hormones favor the hyperglycaemia by pronoting
peri pher al insulin resi stance. I n addi tion,

glucocorticoids generally oppose the metabolic

effects of insulin by increasing the hepatic
synt hesi s of glucose and decreasing peripheral
glucose utilisation. There is the need therefore,

to increase the dose of the antidiabetic drug when
these drugs are adm nistered concurrently.

Sul f aphenazol e, a sul fonam de derivative
di spl aces chl orpropam de from the plasma protein
bi nding sites. This increases the concentration of
free (active) drug and produces a nore intense
reaction that may result in hypoglycaernia.

Phenyl butazone is yet another drug that may

enhance the hypoglycem c effect of chl or propam de

by increasing its half-life <tte). This drug
appears to exert its effect by interfering wth
the renal excretion of chl orpropam de and its

met abol i tes.

Aspirin and other salicylates when given in
| arge doses for the treatnent of inflammatory
condi tions can adversely ef f ect the

(hypogl ycaem c) action of chl orpropam de
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Basides iits inherent hypoglycaemic effect,

alcohoul interacls wilh chlorpropamide in some
other ways. For 1nstance, chronic consumption of
alcohel by patients on chlorpropamide may

diminish the hypcglycaemic response of the drug
because of the induction of the hepatlc micresomal
enzymes responsible for the matabolism of the
antidiabetic drug. Also, Lthough not related to =a
change in blood glucose levels, thera 1s another
drug interaction balwean alz-chol and
chlorpropamlide when the drug 1s taken at about
the same time with alcohel or at a short intervsl.
A large number of pestients may experlence a
disulfiram-llke effect consisting of headache,

tacial flusihilng, rapid hearl rate and breathing,

1.9, Complication of Diabeltes Mellitus :

Dlabetic complications sie nnmerous snd occur
frequently. The complications #i+ wusually caused
by changes in Lhe nerves (Engeirwan et al, 1977
and the blood vessals {(Seperstein ef al, 1877).
The complications mostly involve the heart and the
blood vessels, the kidneys, Lhae eyaes as well as
the feet., It is however the belief of many workers

that keeping the blcod sugar under good control
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can help delay or even prevent them (Engerman et
al, 1977; Ressinil, 1976). Diabetic complications
usually take years to develop and psatients with
type II maturity onset type may be spared of them
entirely.

Progressive damage to nervas called
neuropathy, to the small vessels of the retina
(retinopathy) and the blood vessels of the kidney
(nephropathy) are common featur~s of diabetes
complications (Rundles, 1945, Howard-Williams et
al, 1984;  Deckrert et al 1981). The results of
studies conducted by Gregerson in 1967 suggested
that the preva}ence and severity of diabetic
neuropathy increased with increasing duration of
the disease. Neuropathy may elther be somatic or
visceral type, The somatic type 1involves the
sensory and motor function of the body. osensory
involvement produces signs such as nnaesthesia,
hypoesthesia or paresthesia, while the motor
function abnormalities causes weakness of the
lower limbs. Diabetes neuropathy has been reported
to have occurred in patients with poor control of
hyperglycaemia (Editorial, Lancet 1972).

Visceral neuropathy 1invelves the autonomic
nervous system. Sexual dysfunction in men may be

the most common symptom related to autonomic
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neuropathy. Urinary bladder function was also
reported to be affected in impotant diabetic men
(Ellenberg, 1971), This may be becruse of tha fact
that the penis, wurinary bladder and the rectum
innervation have a common source, with only the
terminal nerve fibres being different.

Another important late complication of
diabetes 1is the result of premature and severe
hardening of the arteries usually referred to as
atherosclerosis. The arteries especially affected
are those supplying the heart (coronary’> and those
supplying the circulation to the lower limbs. In
many cases the supply to the legs 1is adversely
affected resulting in a condition that manifests
itself by difficulty 1in walking, cramp pain on
exertion, sometimes changes 1n the actual skin

colour and poor wound healing.
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1. 10, Factors which may affect control of
Piabetes :

The aims of controlling dimbetes, as earlier
mentioned, are to maintasin good health and active
productive 1l1ife, as well as to delay or (if
possible prevent 1its complications. A number of
factors have been reported to alter the contreol of
diabetes. Such include body weight (Schmitz et al
1984), age, (Moran et al 1984) infections - acute
infections are probably the most common single
cause of deterioration 1n diabetic contrel -
other concurrent diseases such as thyrotoxicosls
and Cushing's  syndrome, stress or surgery,
pregnancy and even administration of other drugs.
A good diabetic control 1is very important during
pregnancy in order to avoid fetal abnormalities or
even loss of the baby (Norbet et al, 1985,
Rossini, 1976)

Exercise may also alter control of diabetes
considerably, Diet and administration of proper
doses of drugs also uaffect control of diabetes,
This is particularly important to diabetic
children who may omit thelr meals or drugs or fake

urine tests sometimes Jjust out of ciriosity.



46

1.11 Monitoring Management of Diabetes Mellitus: -

There are various ways by which control
management of diabetes mellitus can be monitored.
Some of the parameters usually assessed clinically

include the followling:

a. Physical Improvement:
This 1includes amelioration of symptoms and

walght control.

1. Amelioration of symptoms: - Patlents are askead
of any outstanding problems (or reappearance of
symptoms of diabetes) during the clinic session. A
patient who 1is physically fine and with no
complains may be said to be 1in good physical
control of disesse. Patients are expected to be
examined physically at each clinic visit., Biood
pressure measurement, examination of the eyas,
feet and chest as well as the skin are some aof the
parameters assessed by the clinician at clinic

visits.

11, Waight :— Regular welighing by patients either
at home or in the clinic is lmportant In assessing

control of diabetes particularly with the obese
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patients. A non—-insulin dependent diabetic who is
able to mailntezin an ideal body welght may be said
to be 1n good control of the disease, while =a
young non-obese adult (on insulin) is expected too
to maintain fairly constant weight. A growing
child whose growth characteristics are within 95

percentile is doing well.

b. Laboratory Studies:
i. Urine and Blood Sugar tests:

These have already been discussed in pages
16-18, The urine sugar {tests give an estimate of
the blood sugar level, whereas the blood sugar
test indicates the actual sugar level of the bleond
at the time of the test. It 1s important for avery
diabetic patient to perform his urine sugar test
at leasl once dally so as to enable him to assess
the control of his disease. High urine sugar
indicates poor control of diabetes. Blood and
urine sugar tests may be performed at home or in

the clinic.

ii. Cholesterol Leval:
Hyperlipidaemia may be n feanture of
established unregulated diabetes mellitus.

Danowski et al (1971) reported that the serum
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triglycerides are higher than no nnal even in the
mild glucose intorence of the so called chemical
diabetes type, provided the patient 1is in later
years  of life or obese, Therefore regular
measurement of cholesterol level 1s important in

the assessment of contrel of diabetes.

ii1. Platelet function:

This 1s also assessed 1in diabetic patients,
Abnormalities of platelet adhesiveness and
platelet aggregation have been described in
diabates (Sagel et al, 1976}, It has been shown
that platelet stickiness 1s enhanced and that
blood glucose concentration may be related tn this
phenomenon according to Colwell ei al, ((1978). So
increased platelet stickiness serves as an index

of loss of control.

iv. Glycosylated Hemoglobin (GHbJ:

Bunn et al (1976) reported that circulating
glucose reacts with red cell hemoglobin to form
glycosylataed hemoglobins (HbA,m,b,c) and that the
process is slow, non-enzymatic, 1irreversible and
continues throughout the 120 days life-span of ithe
red cells., Hence the levels of glycosylated

hemoglobins reflect the time-average glucose level
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saen within the erythrocyte during its life-span.
So a single measurement of GHb levels gives an
integrated measure of the glucose levels sean by
the tissue <(erythrocyte) over the preceading
sevaral months. The study conducted by Gabbay et
al, (1977) suggested that glycosylated hemoglobin
measurement may be a wvaluable parameter for the
evaluation of the adequacy of diabetic blood
glucose control 1in the wusual outpatient clinic
setting, Their work also showed that plasma
cholesterol levals correlates very well with the
levels of glycosylate hemoglobin, hence iladicating
that hyperglycaemia 1is nsscoclated with and may
contribute to hypercholesterolemia,

GHb estimation has been used mainly to
monitor metabolic control in established dlabetics
(Gonen et al, 1977). The former suggested that
maasurement of GHbA, may serve as a screening test
to 1dentlfy those diabetics who are 1in poor
control,

The GHb meassurement has many advantages which
include the use of small blood sample; glucose
loading not necessary; test can be done at anytime
of the day., There is also no need for confirmatory
repetition of the test. However some of the

setbacks of the method include instabllity of
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samples on storage and various assay methods are
usead, so the absolute wvalues of normal and
abnormal ranges differ considerably and hence

connot be directly comparead,

v. Fructosamine Jevels in serum:

Glycosylated albumin (fructosamine)
measurement 3s also becoming 1important 1in the
monitoring of diabetic contreol, Its advantage over
GHb measurement 1s principally related to the fact
that it 1is a measure of glycasemic control within
the preceeding few days, is relatively easier to
measure and it does neot suffer from storage
problems outlined above for glycosylated

haemoglobln (

c. Drug Level Monitoring :

This is an important parameter in assassing the control
of disbetes, The pharmacokinetic parameters as well as the
concentration of the drug 1in tha paticnt's body can be
assessad. Drug level monitoring helps ! determining the
extent of patient compliance with the nsnagement of his
disease. Also, any abnormality in absorption distribution
and excration of the drug can be assassed and dosing may be

altered where necessary.
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OBJECTLVE OF THE STUDY.

Data (rom the medical vrecord unit of the
ABUTH, Zaria show an average of 1,926 diabetes
mallitus patients very year for the past decade.
The data further show an average of 70 new
patients yearly from 1978 to 1988 in Zaria. (Table
i.4). Diabetes mellitus 1s at present a major
contrlibutor (world-wide) to other problems such as
cardiovascular diseases, fallure ©f the kidnays to
function normally, blindoe s, pancraatlic
insufficiency and even dealh.

The incidence of Lhis disesase in Zaria was
found to be 2.67% within the last decade <(Table
1. 4). This may nok be unrelated to some
enviromental factors such as stress, life-stvle
such as drug and alcohel consumption, type of diat
we eat which is mainly carbohydrate, genetic and
certain disease states, (or example hypertension,
liver and pancreallc diseases and obesiiy to
mention just a few. (West, 19/2; Kempner et al,
1975,

Even though there 1s no known cure for the
disease at present, proper conirol of the blood
sugar level  within physiological range helps

considerably to reduce or even prevent the
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complications of diabetes mellitus. The key to
successful managamenl of diabaetes 1is continuing
education of patient and alsec the relatives when
the victim 1s geriatic or a small child.

Presently, diabetes is a life-long disease
but with relenlless «afforts of the sclentific
researchers and the steady advances in knowledge
of disgnoslis and treatment, the altimate hope is
that eventually the preventien or even cure of

diabates becomas a reality in the yvears Lo conme,

The aims of this study are :

1s To find out how much the diabetic patient
attending the ABUTH, Zaris knocws abcut the
diseasa, its management and complications,

To find out whether the patient actually

r

complies wilth treatment and other control
measuras Lthrough direct questioning and by
detecting the concentration of the drug in
the blood.

3. To find cvut whether a sample of the drugs the
patient uses is actually genuine or faked.

4, On the basis of the data gathered, to design
sn information booklet which sheall provide
the essential information about diabetes and

its management for use of patients.
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Teble 1.4
Diabetic Data from the Maedlcamal Record Sectlon of

tha ABUTH, Zaria (From 19738-1938

{EARS QIABETICS ALL HOSPITAL  PERCENTAGE
T 1121 DIABETICS
NEW 0L TOTAL
1978 59 1540 1599 165904 0,967
1979 86 2183 2269 157605 1,437
1960 7 213 2216 162643 1,362
1981 66 193 1265 148429 0,852
1962 118 1874 1992 108955 1.628
1983 7 2045 2120 96437 2,199
1964 b4 2505 2569 18741 3,263
1385 3 1358 1354 43473 287
1986 % 2094 2180 43515 5,010
1987 63 1668 1751 ST 4,98
1358 2 1608 1835 39799 4,611
N.B

~-The data include both in- and out-patients.
--Avaerage New casaes per year = 6§9.5

—=Average total diabetic cases seen in a year = [, 926.
==Clinic Sassion = B0 patients.

-~Average attendance per week = 45,

——Mean per cent of diabetic cases per yaar = 2,672



CHAPTER "T"WO

MATERIALS AND METHODS,

2,0 Materials

2,1, Drugs

Chlorpropamide B.P. 250mg tablets. samples from
five different brands of chlorpropamide tablets
with the sources and batch numbers were collected
from the patients directly during the clinic

sassions (Table 2.1,

2. 2, Equipments:

Analytical balance, type H51, AR Mettler
Gallenkamp.

Flask shaker, Gallenkamp, England.

S5P8--100 ultravoilet speactrophotone er (PYE UNICAM
Ltd> York Street, Cambridge, Engla d, CBl, 2PX,
Tharmometer, type E-mlil®, Corning Limited, Science
Products U. K, Stone, staffordshire ST15 0BG,
England,

5-ml syringes and needles, Becton Dickinson and
Co. Ltd, Ireland.

Centrifuge, Gallenkamp, England.

Hot plate, Shermono, Sussex, England,.

54
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2.3. Reagents :

Glycerin , May and Baker Chemical Laboratory, M&B
Ltd, Dagenham, England.

Hydrochloric Acid, Analar grade, BDH Chemicals
Ltd, Poole England.

Isoamyl Acetate, British Drug Houses Ltd, BDH
Laboratory Chemicals Division, Poole, England.
Maethanol, Analar grade, BDH Chemicals Ltd, Poole,
England.

Methylated Spirit, May Baker Chemical Laboratory,
M&B Ltd, DPagenham, England
l1-fluoro-2, 4, -——dinitrobenzene (FDNH Reagent), BDH

Chemicals Ltd, Poole, England, PR
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fable 2. 1.

Chlorpropamide Tablets Used in the Study,.

o

COMPOUND MANUFACTURER Lot/BATCH No EAPIRY DATE  DESIGNATION

-

Diabenese  Pfizer Products 124/7002 May, 1990 C,
Nigeria Lid, lkeja,
Lagos, NIGERIA,

Chlorpro- Nenlab Industrial F405 June, 1550 Ca
pamida Pharmaceutical
Centre, Dermark

Diabenese  Pfizer Ltd, Thane- 820/17220 Auqust, 1991 s
Balapur Road,
Thane, 400613,

- - -

Chlorpro- .4, Steinford Ltd, 70178 Oz tober, 1989, B
panide Londan N, ¥, 10, 70§
Sigma England,

Diabenese Pfizer Products 82417002 Septenber 1992 Ce
Nigaria Ltd, lkeja,
Lagos, NIGERIA,
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2.4 Questionnalre
A questionnmaire was prepared in English and
congists of the following sactions:
A-—-General questions (Demographic)
B——Questions about the diseasae,
C-—Queastions about medicatlon, compliance with
treatment and complications {if any.
D--Questlions about routine tests performed for the
control of Diabetes mellitus,
E--Quastions about diet and compliance with same,
F--Other questions related to management and
control of Diabetaes mellitus.

(See Appendix 1),

The quastionnaires were given to 120 diabetic
out—-patiants who attend the diabetic clinic of the
Ahmadu Bello University Teaching Hospital, Zaria.
Howaver 20 of thesa later dropped out from the
study because they did not contain adequate
information. Therefore 100 guestlonnalres were
eventually used for the study.

40 questionnailres were also given to the in-
patients of the m;gical wards of the same

hospital. However only 30 were found to be useful

for the study.
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Majority of the patients (Both in the clinic
and 1in the wards) did not understand English.
Thereforae the questlons ware interpreted Lo them

in the Hausa Langusage.

2,5, Methods:

2.5, 1 Chemical Assay of chlorpropamide:

The spectrophotometric method of assay In the
British Pharmacopoea, 1980, was used as dascribed
balow. rF

Twenty chorpropamide tablets of each sample,
waraea accurately weighed and the average weight
determined. These were then crushed and pocwderad
using a motar and pestle. A guantity of fthe powdar
equivalent to 0, 250gm (250mg) of chorpropamide was
waighed. This was then added to 40ml of methanol
in a flask with cover and was th=a attached to a
flask—-shaker and shaken for 20 min tes. Sufficient
methanol was added to produce 50ul. The solution
was then thoroughly mixed and flltered. 5ml of the
filterate was diluted to 100Uml with O. 1M HCl. 10ml
of the resulting solution was further diluted to
250ml with 0.1M HCl. The absorbance of the final

solution was measured at the maximum at about
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232nm. The percentage content of chlorpropamide
was calculated taking 598 ns tha wvalua of A (1%,

lcm) at the maximum at about 232nm; formula:

Absorbance
—————————————————————————————— X Dilution factor
Weight of the drug in lgm x A

A (1%, lcm)=A/cd.
Where A(1%,1lcm) ls the specific absorbance which
ls also the absorbance of the lecm layer cf 1% w/v
solution (lgm in 100ml) of the absorbing solute. C
is the concentration of the absorbing solute
expressed as 1% w/v, and d is the thickness of the

absorbing layer in centimeter.

2,5,2. Dbatarmination of Serum Chlorpropamide
Level

Colorimetic determination of chorpropamide in
serum was carried out wusing the method of
Carmichael (1959). 5ml of blood wsas taken from the
antecubltal vein of diabetic patient confirmed to
be taking hls/her madicine, into non-heparinised
tube in the clinic., The blood was allowad to clot
and serum wnas saparated and de p frozen until
analysed. Serum used for the calibration curve was

pooled from 10 healthy wvolunteers (five males and
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five femsles) and also the sera were deep frozen,
Fifty four di-.g'l'o_el: ic patiants who were on
chorpropamide treatmant slone, were used for the
study., All samples were assayed within 20 days of
cojlection, Chorpropamide has been shown to be
stable in serum at - 29°C for at least 21 days.
{Monro, 1974),

A stock solution of Ghe FDNB reagent was
preparad using lsoamyl acetate and the pure FDNB
in the ratlio of 1 FDNB : 50 isoamyl sca2tate, This
wns stored in a dark coloured bottle and kept 1in
the fridge. To prepare the working reagent of
0. 1%, +the above stock was diluted in the ratio
1: 20 with isommyl acetate.

0.5m] serum was transferred i 'o a 15ml screw
cap tuba. 2.5ml of 0.02N HCl was :'iaed %o the tube
followed by the deitio§~of 10ml <oamyl acetate,
The tube was tightly q..sstoppwred and mixed by
inversion for 10mins. 'The mixture wns then
centrifuged to separata the phnses. 6ml of the top
organic layer was transferred to another 12ml
graduni ed canLrifu&a tub?. To this, %rﬂ of 0.1%
FONB reagent was added and mixed weil by
inversion. A markble wes plnced on the tube and 1t
was heated in glycerin bath at 125<C +ar 10mins.

The tube wnan- then removed and allowed to stand st



61

room temperature for 3Umins. After coolling,
isoamyl acetate equivalent te that lost by
evaporation during heating was sadded to the tube.
The resulting yellowish colour was then measured
at 346nm, using visible reglon of the
spectrophotomater. A saruim blank treasied in
identical manner woas used to adjust the zero
satting of tha instrumant. The content of
chlorpropamide per litre Iin the <surum sample was
then determined using the curve ol.lained from the

sarum standards.

2.5.3 Qalibrotion Curve:

Standards of chlorpropamide were fprepared in
pooled serum. A standard chlorpropamide solution
of Img/ml concentration was prepsred by disselving
10mg of chlerpropamide powdar in 10mi methanol in
a 10m]l volumetric flask. 0,2, 0.5 1.0, 1.5, 2.0,
2.5 and 3.0 ml of the standard solution were
transferred into series of 10ml veolumelric flasks,
Enough serum was added t; the flasks Lo make up to
volume. Serum solution’ of wvarious concentrmations
ranging from 2-30mg/100ml (or 20 300ug/L) were
obtained. These weire treated as mentioned in the
assay. The ensuing yellowish colour wss measured

at 346nm agninst a serum blank thal was treated in
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a <imilor manner. The abaorbanceas obtained warae
graphically plottad aééinst the various

concentrationa.

2.6, Dnata Presentation nnd Analysis:
The rasults of the wvar'ous studies ware
carefully recordad. Tablas and graphical

reprasentations wora drswn vhere appropriate. The
rasults wnra clnlisticallv anmlvend where

apnlicabla,
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b. Educatlon:

61% of the out~pati;nts interviewed had not
acnuired formal western education. Howaver about
half of thesa (30%) understood the Arablc language
which they had learnt in the Quranic schools,
Hence 31% of the patients were total illiterates,
Only 19%  of the population had attended
primary/adult education  schools, while 20% had

sacondary to university education. (Figure 3,2)

c. Qgcupation:

The majority of the diabetic women
interviewed were housewives whereas majority of
the men were farmers or civil saervants, A
significant number of the men and women (23%) were
engaged 1in petty trading, and the remaining
patients (15%) were retired offlcers from both
military and civil service, drivers, student and

widows (Table 3. 1)
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Table 3.1

Occupation of 100 Diabetic Outpal'cnte of the

ABUTH, Znarina

Occupation Number Percentage
Farmlng 18 18
Petty Trading 23 23
Housewife 29 29
Civil Servant 15 15
Others 15 15
Totnl 100 100
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d. Dyration @f llinasg:

More than half of the patieits intarviewad
had had tha diseasa for more than 5 years. About
4% of the populstion had ne idea of the onset of
their diseasea, 7% had discovered the disease
within the previcus one year, while tha in the
remalning patlents the duration of their disease
was betwean ¥ - 5 years, (Figure 3.3,

Figure 3.3a shows grod correlatiocn between
the parcentage of tha outpatients and the
inpatients in terms of the duration of their

disenss.

e, Madicatlon Profile:

Table 3.2 shows that 29% of +the petients
intarviewad in the «clinic recal vad insulin
injection, indicating "that thaey had the Type I
diabetes. All but onae of these patients were on
the long-acting insulin (Lente? alone. The
remaining patients nappeorad fto have had the Type
II, insulin in;ependent disbetes of whom only one
patient was on diet alone. 85.9% of the patients
with the Type 11 dlisbates ware on a sulfonylures
drug <{(chlorpropamide? only, while 7% of the Typs
I patients were on both the sulfonylurea and a

bliguanide {(metformin) (Table 3.2)
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Table 3.2
Madication Profile of 100 Diabetic Qutpatients of

the ABUTH, Zaria

Type of Treatment Number Percentage
Diet only 1 1
Regular Insulin alone - =
Lente Insulin alone 28 28
Regular insulin 4

Lente Insulin 1 1
Sulfonylurea only bl 61
Bigusnide only 4

Sulfonylurea + Biguanide 5

Total 100 100, 00

- s B = . g S
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f. Complaints at_the Clinlc

The majerity of the outpatients had one
complaint or more to make at the clinic. Only 5%
of the patients had no complaints at all, while
more than 45% of them had one complaint and 22%
prasented with 2 complaints. The remaining
patients complained of 3 or more problems at the

clinic (Figure 3, 4).

g. Compliance with management

It was observed that many of the patients
took the management of thelr disease for granted.
The results show that only 30% attended the clinic
regularly. Only 19% followed a planned diet. 31%
of the patient population studied could afford to
tast their blood in the hospital while only about
19% performed the urine sugar test at home (Table

3. 3.
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Table 3.3
Compliance with Management And Control of Diabetes

in 100 Diabetic Outpatients of ARUTH, Zaria,

- — = - ————

Parameter Number Percentage

Regular Clinic visit 81 30. 68%

Following a Planned

Diet 52 19. 70%

Blood Sugar - Taestlng a2 31. 06%

Urine Sugar Testing 49 18. 56%
Total 264 100. 00

N. B:
Some patlents complied with more than one

parameter.
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h. Concurrent Disqsee And Complicn: ions:

A larga proportien of the patients
interviewsd had daveloped ona compllcation or the
other, These included visual abonormalities such as
cataract and blurred vision, paresthesia and other
forms of neuropathy, =and probleams affecting the
wrinary tract. Many of the patfanta had mora than
one complication. This may not be unrelated to the
fact that many of them did not comply with tha
rules of the management and control of thelr
dlseane,

A number of patients als> presented with one
or more concurrant illnoss. A large proportion of
thae population had hypecrtension of whom more than
half ware males, PRhoumatirc dieecase and gastro
intastinal diqorders. ware common  problems  the
patients presented with. Other probleme included
aya and skin infection, haart problemﬁ and some

central nervous system dlesases such as anxiety

and hasdache (Tables 3.4 and 3.5
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Table 3.4
Concurrent Diseases Among 100 Diabetic Out-

Patients of the ABUTH, Zaria

Disease Male Female Totai Number Fercentaga
Hypertension 29 20 49 A4, 55%
Rheunatic Diseasa 12 9 21 13,10
6,1, 7T, Disorders 5 7 12 10,91
Respiratory Infection 3 2 5 4,55
Eye Infection 3 l 4 3,64
Heart disease 2 1 3 2,73
Others 5 1 16 14,55
Total 59 53 110 100,03
N, B:

Soma patients had more than ona concurrent disease.
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Tabla 3.5

Diabetic Complications Among 100 Diabatic Out-

patiaents of the ABUTH, Zaria

---------------------------------------------------

Complication Male Female Total Number Percentage

Visual Abnoraalities 33 22 55 50,008

Urinary Tract infaction 7 8 15 13,64

Ispatenca (Neuropalhyl 13 - 13 11,82

Paresthesia 8 i 12 10,91

Skin Problers 4 3 7 6,36

Kidney Probleas (Nephropathy) 2 | 3 2,713

No obvious Problan e 3 5 4,55
Total 69 4l 110 100,01

N, B:

Some patients presented with more than one complication,
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3.1.2 In - Patients.

a. Age:

The analysis of the inpatients questionnaire
showaed that more than 36% of the patients were
agad between 41-50 years. About 27% of the
population were over the age of 50 and Z20% were

between 10 - 30 years. (Flgure 3.5)

b. Qccupation:

30% of the diabetic 1inpatients interviewed
warae housewlves and about 16% farmers, A
significant npumber of the inpatients (33%) were
patty traders or civil servants, The remaining
patients were elther widows, students or retired

officers. (Table 3. 6).

c. Education: -

More than a third of the {inpatients were
found to be total {illitrates whiln about 20% of
the population had attended the Cur'anic scheool
only. 36% of®the patients went through primary to
advanced schools while only about 6% had up to

university education. (Flgure 3.6).
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Table 3.6
Occupation of 30 Diabetic Inpati-nts of the

ABUTH, Zaria

Occupation Number FPercentage
Civil Service 6 20, 00%
Farming 5 16. 67
Housewife 9 30. 00
Petty Trading 4 13. 33
Others 6 20. 00

e e L e T P —

B T ——————
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d. Ruration of lllpess:

Mcre than 50% of the inpatients interviewed
had had the disease for more than 5 years but not
above 20 years, while 10% of them had had it for
more than 20 years and about 13% of the patients
had discovered the disease within the preceeding

12 months. (Figure 3.7)

e. Medication Profile:

From the results, 1t can be seen that more
than 50% of the inpatients interviewed were on
intection of 1insulin even though not all of thesa
ware dlagnosed to have the Type 1 dlabetes. Of
these about 43% were on the long-acting insulin
(Lente) while about 13% of them were placed on
both the long- and the short-acting insulin. 30%
of the population were on a sulfonylur_sa agant
(chlorpropamide) alone while 10% were on a

biguanide alone and, about 3% on both agents

(Table 3.7)
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f. Concurrent PRisease and Complication:

All of the inpatients were found to have one
illness or the other. However the common problems
observed ware cardio-vascular disenses €. g.
hypertension and congest ive heart failure;
gastrointestinal disorders such as diarrhoea,
abdominal paln and dysentery; and skin infection
such as boils (Table 3. 8)

Just as they presented with these illnesses
so did some of them present wita diabetic
complications. Common among these were visual

abnormalities (40%), urinary tract infiection (20%)

and neuropathlc problems (31.4%)., (Table 3.9)
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Table 3.8

Concurrent Disease Among 30 Diabetic Inpatients

of thae ABUTH, Zaria

Disease Hale Fenale Total Nusber Parcentage
6,1, 7T, Disardars, 5 3 8 24, 24%
Cardiovascular disease 4 2 3 18,18
Skin Infaction 3 3 b 18,18
Rheumatic disease 3 2 5 15,18
Respiratory disease 2 1 3 9.09
Othars 3 2 5 16,15

Jotal 20 13 33 99.99
N. B.

Some patients had more than one dlsease
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Table 3.9
Diabetic Complications Among 30 Diabetic In-

Patients of the ABUTH, Zaria

Complication Male  Female  Total Number  Fercentage
Visual Abnormalities 10 4 4 40,00
Urinary Tract Infection 4 3 1 20,00
Parasthesia 4 2 5 17,14
Kidney Probleas 2 1 3 8,57
Impotence : 2 - 2 5,71
Other Neuropathic Problczt 2 I 3 8,57

Total ‘ 2 11 % o 99,99

N. B:

Some patients had more than one complication.
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3. 2. Chemical Assay:

The results of the chemical assay of the five
samplas of chlorpropamide are shown in Table 3,10,
Three of the five brands were found to comply with
the offilcial specification of P | (1980) for
chlorpropamide tablets (ile.. 92.0 -107,3%). The
other 2 samples were found to contain lecs
chlorpropamide than the official specification

(Table 3. 10).
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Table 3. 10
Quantitative Determination of Chlorpropamide

Tablets by Spectrophotometric Method
Y 2

------ - B L L L re——

Compound fContent ¢ 5,0, Drug Content (m3) fiemark
Cy 57,54 (0,348) 244,85 Satisfactory
C, 98,60 (0,916) 246,50 Satisfactory
Csy 94,88 (0,575%) 237,20 Satisfactory
Ca 82,50 (0,510 206,25 Unsatisfactory
Cs £3,33 (0,348) 208,33 Unsatisfactory

5.D. = Standard Deviation.
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3.2, Serum Chlorpropamide Level:

Linear calibration curve of chlorpropamide is
shown in Flgure 3,8 (r=0,9999462), Flgure 3.9
shows the range within which the serum
chlorpropamide levels of the patients lied. The
majority of the patients, (79.6%> had levels
within the acceptable therapeutic range of 75 -
250mg/L. 3.7% had levels iIn the toxic range
(2200mg /L while 1. 7% fimed lovels in the

subtherapeutic range 75mg/L).
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CHAFPTER FOUR

DISCUSSION

The results of this study reveal that there
were more male than female diabetics 1in Zaria
urban area, similar to the findings of Osuntokun
et al. (1971). This may be due to the fact that in
Nigeria or Africa in general male patients attend
the hospital more than the females. This may be
attributed to the cultural back¥ground of the
people (Osuntokun et al, (1971). These workers
further revealed that it 1s only migraine as =a
general medical disease among Nigerians where
females ocutnumber thelr male counterparts.

LLike elsewhere most diabetics in Zaria urban
area waere found to be above the age of 40 years.
This correlates well with the findings of
Osuntokun et al (1971) who studied over 800
diabetic patients,

A significant number of patients were found
to lack the understanding of thelr disease and the
importance of proper management with diet and
drugs. This lack of understanding was found to be
more common among those patients who had no formal

cducation including mostly the housewives and the

93



94

farmers who made up the majority of the patients,
The 1ignorance may also be attributed to the fact
that the doctors ai the clinic see many patients
during a short period of time (average clinlc
sassion is 50, a factor which limits the
individual education of the patient (Simon et al,
1984), Studies conducted by Etzwiler (18562) on a
group of juvenile disbetics demonstrated that they
knew little about thelr disease mand, tended to
leave the management of their disease to their
parents., Testing of the parents howaver disclosed
a similar appalling lack of knowledge (Collier et
al, 1971).

The lack of understanding of diabetes by most
patients may in some way account for lack of good
control of the disease, which could eventually
lead to appearance of diabetic complications. It
is however worth noting that teaching patients
about the disease, and increasing their knowledge
and understanding qf management, does not fully
guarantee improved control. Etzwlile et al, ((1972)
reported the findings of a study among some
diabetic patients which showed that even though
there was a significant increase of knowledge of
the disease by the patients, there was no

alteration in the high fasting blcod sugar levels
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or other physiologic parameters assessed. Hence
patients' compliance with msnagement of diabetes
ls also as important as the patient education,

The oral hypoglycaemic agents were found to
be extensively used, particularly chlorpropamide
accounting for more than 50%Z of the drugs
prescribed for the patients studied.
Chlorpropamide has many advantages enhancing its
popularity in medical practice. Firstly the drug
is taken orally, a significant advantage over
injections. It has =a léng period (duration) ot
action so it can be taken Just once or twice in a
day. This may lead to greater patient compliance.
It has minimal side effects with an incidence of
about 6% (Shen and Bressler, 1977). Kinnear (1963)
found the use of chlorpropamide in one of the
Nigerian teaching hospitals very effective with
only one patient that developed jaundice as a side
ef fect. Secondary failure to this drug (and other
oral hypoglycaemics) was found to+be less common
among Nigerians (03untokuq et al, 1971). For these
reasons chlorpropamide could be tried on all
diabetics in the absence of infection and ketosis,
except the young and insulin-dependent diabetic
patient., However the economlic preoblems and those

of adequate production, supply and distribution 1in
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this country are yet to be solved.

Most diabetic outpatients on 1insulin were
found to self-administer thelr injections, and
only a few depanded on thelr relatives, In Nigeria
where many patients live a long way from =a
hospital setting the importance of their learning
the technique of self-injection of insulin cannot
be exaggerated. As such the staff and management
of a hospital usually tmke the pain of ensuring
that these patients are independent.

Many of the inpatients were on insulin though
not all of them had insulin-dependent diabetes.
This is because soma uvuf_ them were admitted for

severe 1illness, 1Iinfection or ketosls. In these

conditions, and many others, the use of oral
hypoglycaemics is contraindicated (Shen  and
Braessler, 1977).

Regular attendance at the dialetic clinic was
found to be variable. Those pallents who were
found not regular usually came back Ilater with a
relapse of symptoms or complication of the
disease. A similar finding was reported by
Osuntokun et al, (1971). These workers associated
the poor attendnnce with fhe patients who were on

the oral hypoglycaemics where they concluded that

some of the patients who could afford to buy
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tablets obtained them from a drug store and so
reamained away from the clinic for sevaral months.
Treatment with diet was not satisfactory. It
was discovered by questioning that only about 17%
of tha patients followed a planned diet. Even
though diet 1is the conerstone of therapy in
diabetes, it plays only a small part among the
dimbetics studied in this series. This 1s because
many of the patients were poor (petty traders,
housewives, subsistent farmers) rnad so could not
afford the ideal diabetic diet. As the staple food
in most Nigerian houses consists mainly of
carbohydrates with little or no animal protein,
rigid carbohydrate restriction and a change of
dietary habit may be difficult and expensive to
many patients. A pessant f{srmer or a labourer is
not able to afford anything more than the cheapest
diet which 1is necessarily high 1in carbobydrate
content and low 1n protein and fat. As such
dietary habits of the local population should
always be put into consideration when planning a
diabetlc diet for the Nigerian diabetic
particularly the illiterate ones. With the
educated ones, list of food exchanges may be very

useful.
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Hypertension was observed to be the most
Common concomitant disease a: sociated with
dimbetics in Zaria. Howaver it was not severe in
the majority of the patient bacause many were on
drugs usad for first stage treatment of
hypertension (i. @ diuretics), Thea inter—
relationship between hypertension and disbetes
among Nigerians has long been studied by Osuntokun
(1972) where he found a close association between
the 2 diseases. He further reported that majority
of the patients with hypertention had the
maturity-onset type of diabetes. The prevalence of
hypertension among Nigerian diabetics increased
with the duration of the disesase, he concluded.

In this study, 1t was observed that only a
small number of the patlients monitored their
control by testing their urine for the presence of
sugar. This shortcoming indicates that many of
them are unable to wuse this simple test for
achieving good control. This 1is so because the
patients, 1in the absence of the result of the
urine sugar test are in no position to adjust
their diel and medication. This may also likely
account for the appearance of complications in the
patients especially visual abnormalities and

neuropathy. Constipation, diarrhoea, excassive
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sweating, coldness of the extremities and
impotence all indicate the evidence of autonomic
neuropathy as was reported by Ellenberg (1860),
Paresthesia which ls =& sign of peripheral
neuropathy was also found to be common among the
pecple in this study. Similar finding was reported
by Greenwood and Taylor (1968)> where they
concluded that though 1t was rarely severe, the
high incidence was due to the effect of not only
diabetes but also of other toxic and nutritional
factors acting on the population as a whole.
Regular blood glucose estimations at home was
not carried out by any of the patients questioned.
This 1is so because many of them did not know the
significance of the test., Moreso a significant
number of them could not afford the reagaent.
Accurate blood glucose monitoring is carried out
using either meters or test-strips such as the BM
Test-Glycemie (1-44 and 20-800) and the Visidex.
The blood test allows fine tuning of the diabetic
state. The blood sugar test was done only in the
hospital on theilr clinic days. This shows that
during clinic intervals patients are in no
position to know the exact sugsar level in their
blood hence they may not be able to achieve good

standard of control.
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The presance and percentage of active
ingredient in chlorpropamide tablets were
quantitatively determined. Two brands (containing
82.50% and 83.33%) respectively of the 1labelled
amount of chlorpropamide) did not comply with
of ficial requirement., This may be that the asctive
ingredient used to make the tablets was not of
suitable purlty or the mixing proceedure was not
vary efficient as was reported by Wagner «(1971),
This worker went further +to report controlled
studies which have largely shown inequivalence
rather than equivaelence of marketed drug products
containing the same drug in the same type of
dosage form but made by different manufacturers.
Failure to achieve good control of diabetes 1in
some patients may therefore not be unrelated to
patients' consumption of substandard or faked
drugs which do not actually contain the exact
amount of the medlcament,

This result therefore suggests that different
commercial brands of chlorpropamiia may not all
contain the actual amount of the «tated official
content of the drug, When patients take this
(orally) it can give rise to markedly different
pharmacokinetic profiles in the patients as was

observed by Monro and Welling (1974, These
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workers further suggested that during chronic
administration, substitution of one generic brand
for another might cause significant, even if only
temporary, fluctuations in circulating Dblood
lavels of the drug. This in turn could conciaevably
cause a loss of control of diabetes in a patient
nlraady stmbilized on & particular formulation,
they concluded,

Osuida (1988) blamed the incidence of faking
on the high prices of drugs, scarcity, preferences
for cheaper drugs, difficulty in detecting faked
drugs. Ogunyemi (1988), on the other hand, blamed
this problem on the absence ot guality assurancs
in the pharmaceutical industry which causes many
pecple te suffer physical and mental deformities
or aven daath,

Serum chlorpropamide level in 54 patients
indicsated that more than 70% of the pntients had
levels within the acceptable therapeutic range of
75 = 250mg/L. Howaver, ns expectead there ara large
interindividual dif ferences in the serum
concentration of the drug in the patients studied,
Melendar et al (1978) suggested that these
variations may be dua to interindividual
dif farances in drug metnbolising capacity,
Differances in renal excretion may also add to

ey
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this wvariaticn as this drug 1is only partially
metabolised (Taylor, 1972). Two of the patients
had serum levels well intoc the toxlc rangae
(»250mg/L> while saveral seem to achieve only
subtherapeutic levels., Study by Brotherton et al
(1969) indicated that in diabatic patients
receiving longterm treatment with chlorpropamide
variations 1in the rate and type of maetabolism
might occur. These variations may be significant
in understanding cases in which there is failura
to respond to chlorpropamida therapy, The
availability of nssays like this o©one makes 1t
possible to individualise dosage to promote
therapautic endpoints,

No serious attempts were made to relate the
serum chlorpropasmide levels with the control of
the disease in individual patients because such
assessmant would have involved many other factors
such as diet, insulin output response by the

pancreatic B-cells atc.
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4,2 CONCLUSION

fibout 2% of the patients sean in Ahmadu Bello
University Teaching Hospital in Zsyia annually are
diabetics, The study also reveanlei that some of
the diabetlic patients who attend this Teaching
Hospital, and who took part in this survey,
lacked the understanding of thelr disease and the
majority were illiterates. This could lead to loss
of rconktrol of the disease which may also be
~attributed to the fact that majority of the
patients were poor mand so could not afford the
type of diet suitable for dlabalics. The cost of
test reagents for urine (and blood) sugar also
made {1t difficult for many of the patients to
perform the tasts for achieving good control of
their disease.

The Diabetic Clinic in Zaria needs the
sarvices of a dietician as well as more medical
personnal so as to educate the patients properly.

Some of the drugs wused by the patlents were
found not to comply with the official requirement,
As such the absorption and other pharmacokinetic
parameters of +the drug in the body would be
adversely affected and, this may eventually lead
to loss of conitrol of diabetes. The pharmacy shop

within the hospital should be made to stock enough
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antidiabetic drugs of adequate standards. This
will ensure that the patients receive the proper
drugs and reagents and raduca the risk of them
buying substandard drugs from other suppliers,

Diabates 15 a chronic d!sorder whosa proper
managemcent requires more than average wealth among
patients. In viaw of the pradoasinance of
illiterates and housewives shown in thig study it
will help 1if the treatment of this potentially
crippling disorder is mnade free or al laast the
drugs are sold at subsidized rates to patients.

Differences in bloond lavals of chlorpropamide
ma obsarved in this study suggests that bloed of
patients receiving longterm trestmant with this
drug should be assayed from time to time in order
to adjust the dose and promota tharapeutic
efficacy.

There is need for aducatipg the general public about
diabates mellitus including its managenent and
complications. To fulfill some of this gosl, a small booklet
to be based on the modification of Appendix III of this
writa-up will be published, although the primary target is
the diabetic patient. Efforts of maedical personnal who
attend to patients with other chronlc diseases such nas
hypertension, aepilepsy etc peed to be a=sassed through this

type of study in order to enhance therapeutic endpoints.
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APPENDIX I
SAMPLE QUESTIONAIRE USED IN THE STUDY.
SURVEY ON THE CONTROL OF DIABETES IN ZARIA LOCALITY.

Tick where applicable (/]

s Nam#i: + v« v oswsininn s s Hospital Number................ '
2 AB®: o ¢ s a s Ve -} & SN . o v e ae e s .
3. Stat@/LOAI v inivans s vOCCUPBELONS o saaviasn o ¥ v v slale waThn i s
4. Educational status: Literate,...Non-literate........

B, Level of Education:
- Quranic school only
= Quranic school and Primary education
- Secondary School
- Advanced school

- University Education

1, When did you discover you had diabetes?...........
24 How did you discover it (Signs)P....sseissasnnannsas
3. Where did you discover this?. ..., .. ity

4. (a)Do you have any relative with Diabetes Yes/No
(b)If yes, what 1s your raelationship with the fellow?

- Grand father/mother/both
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- Father/mother/both.

- Othere (Specifyl..iciiiittiiinetnasetsnstsnasnans .

i, (a) What did you do when you first noticed this disensa?
- Consulted a doctor and followed the doctor's
treatmaent plan,
- Visited the herbalist,
(b)) If you visited a herbalist, wera yvou relieved?
Yes/No
(c) If you did nothing about it, did the symptoms
disappear? Yes/No
(d)» If you consulted a doctor, which drugs are you
placed on?
- Injectable preparation
- ©Oral preparation
(e) How many times a day do you have your medication

-  Once

Two times
= Three times
What 1= your reason for taking your antidiabetic drugs.
- To control the disease
- To cure your disenase
- Because the doctor told you to do so.
How many different drugs sre you currently taking.......

LI TR T T T O O TR T T HOE T DN TR N TN TN TN TN TN T R R T R U R A LR R T T T A T A S I I T S I T
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4. (a) Do you always obtain your drugs from the hospital?
Yes/No
(b) 1f No, where do you obtain them?

= From a Pharmacy/Chemist shop,
= From a patent Medicine store.
—_'rom the open market,

5. How do }ou store your drugs?

- In a refrigerator

= In cool pot of water

In a dry place

- Anywhere possible for me.

6, (a) Do you always keep your appointment with your doctor?
Yes/No
(b> If yes, why do you do so?

- Because you are told to do so

- Because you want Lo conirel your disease

7. (a) Do you have problem with your eyes? Yas/No,
{(b> Are you hypertensive? Yes/No,
(c) If yes (for a or b or both), is it before or after

the detection of your diabetes?
- %Ffora
- After
8, (a) If you become to 111. what do you do?
- Visit the Doctor
-~ Stay at home and continue medication

= Do nothing about it
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9. (a2 (If you are on injectable) How do you identify your
insulin from its other forms?
- It is a cloudy preparation
- It 1s a clear preparation
= 1 cannot say

{b? Who injects the Iinsulin for you?

- self
- Nurse

- Anybody around

(c? wWhat parts of your body 1s the drug injected into

<d? How many units of insulin do you take daily?. ........
(a) Do you make adjustaent for the insulin injection? Yes/No

£ If yes, when do you adjust it?

- After a hardwork/exarcisae.

= During an illness

Anytime you feel like

- Othere (@pecify). . scvsvvsntssisonvonssascsassnsnsans
(g? Insulin ~an be taken oraly. True/False,
Ch? Have you had a reaction with your insulin? Yes/No
1 If yes, what did you do?

- Went to seae the doctor
- Stayed at home and contin .» the medication

= Did nothing about it



10.

D-l‘

. 9

(k)

(a)
(b>
£c)

(d?

(a2

f)

(h»
iy
(a)

(b2

'\'.
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who at home can give insulin when you could not do at|
yourseif?

What usually happens during an insulin reaction?

~ Swaating

~ Trembling

- Feelling of hunger.

- Blurred vision and dizzlness

Excitation and happiness.

= 1 have no idea

Are you pregnant? Yes/No

If yes, did you inform your doctor? Yes/No

Any change in your medication? Yes/No

If yes, what is the change? (speclfy).....civ0iu..
ane!you been diabetic before the pregnancy? Yes/No
Do you attend ante-Natal clinic regularly? Yes/No
How many children have you?. ... .. i iiiiiianenans ‘
Eiving cissvsnsnnsnnessccd@8Ai v issnnssinasnsaaons
Have you had any miscarriage before? Yes/No

If yes, how many?. ... 00 au s 8 SRR R 8 R
Do you test your blood? Yes/No

If yes, whera?

- At home

= At the hospital only
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2. (a)

{(b>

(c?

E. 1 (a)

(b

(c)

d>
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Do yvou keep record of this? Yes/No

If yes, how has it helped you to control your disease
- Positively

- Negatively

- No change

Do you test your urine Yes/No

If yes, where

- At home

- At the hospital only

Do you keep record ot this? Yes/No

If yes, how has it helped you to control your disease
~ Positively

~ Negatively

= No change

What times of the day do you test the urine or blood
Have you evar been given a diet plan in the hospital?
Yes/No

If yes, do you follow it closely? Yes/No

1f yes, what do you always avoid?

- Vegetable containlng foods

= Proteins

- Sugary (sweet) foods and carbohydrates,.

Why do you have to follow a diet plan?

- Becnause the doctor told me to do so,

—= It helps me to control my disease

- I have no idea
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(b?

2. (a)

4. (a)

(b>

5. (a)

{b)
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Do your friends and colleagues at work know that you

are diabetic? Yes/No

Do you carry anything that indicates you are =
diabetic fellow? Yes/No

Do you cut your nails? Yes/No

1t yes, how?

- Cut them just broadly

= Cut them down to the extreme

Do you have any wound? Yes/No

If yes, for how Longe. s visvsnnsnsssasnsanonsessessnes
Do you smoke/drink alcohel? Yes/No

1f yes, how many gticks/bottles in a day/.....c.0000s
Do you have any special difficulties? Yas/No

1f yes, please what sort (specify)?.iisisiiiinnircnaian

Is there any area in the management of diabetes you

feal you need more information (specifyd..... i

L T T T T T T I I T I T ST T I T R I T I T I I Y

This is the end of the survey and thank you very much

for your cooperation
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APPENDIX IL
Diabetic Patients from the ABUTH, whose Blood
samples were |used in the Study of Serum

Chlorpropamide Levels.

S/No.  NAME  HOSPITAL No.  DAILY DOJE(mg) SERUM
LEVEL (mg/L)

5 R. A 504867 500 170. 04
2, 8 U 23089 500 156, 26
3. 13 850493 250 95, 41
4, 0. A 770475 500 168. 75

H S. 89606 1 250 113.05

M. A 564139 250 106. 31
7. M A 720590 250 152,59
8. 5. U 156078 500 49. 03
9. R. A 803944 250 106, 91
10, M. S. 378166 500 149, 72
11, A A 581165 250 117,81
12, AT, 781523 500 176, 28
13, K. T. 922858 500 83. 73
4.  J. M 371675 375 76. 38
5. A A 433634 250 68. 46
16. Z. A 421936 250 182, 63
17. Ho M 416074 500 154, 08
18, M. A 927127 500 97. 39
19. A. D, 766278 500 50, 02

20, L. N 868546 500 152. 70

o ———— . o T S ) . o T . it o e o B
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S/No. NAME  hOSPITAL No. DAILY DOSE (mg) SERUM

LEVEL (mg/L)
21, 0 M 542683 500 397,69
22. D. H 746851 500 126. 19
23. A I 936117 250 153. 89
24, U1 738043 500 158. 05
25. A 2 738967 250 1. 34
26. H. 1 668700 500 432, 44
27. A G 128174 500 104,53
28. U A 927350 250 147. 35
29. B, MK, 544394 500 163, 21
30. A B 344381 250 67. 66
3. G 829718 500 163, 80
32. B, H 511714 500 187. 38
33, L G 141843 500 197, 10
34. G B. 710809 250 71.03
5. K O 652165 250 66. 67
36.  H T. 044906 500 130, 14
37. Y. A 789228 500 142. 40
38. 5 G. BOOYSA 250 49, 50
39. D Y. 568537 250 69, 27
40. A E 928429 250 134. 89
41.  F. D. 877868 500 66. 67
2. E Y. 782761 500 133. 58
43. K W 18042 500 166. 62
44, L. B 608288 250 119, 72
45. M U 884428 250 85, 69
46, MM 059667 500 128. 43
47. S, A 766394 250 94, 00
48.  E. K 171594 250 137.53
49. K. B. 132168 250 98. 94
50. E. C 175854 500 120, 91

51. M D 896314 250 163.06

——— gt o —————



5/No. NAkWLE  HOSP1TAL No. DAILY DUSE (mg) SERUM
LEVEL (mg/L)
52, Ho M 168694 250 99, 54
53. M A 802299 250 A5. 49
LY A A 830506 250 151.58
3. 7% - Toxlc

79. 6% - Normal Therapoutic Range
16. 7% - Subtherapautic
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GLOSSARY

The following 1is a glossary of medical terms used

in Appendix III.

Aetiology Cause of a di-: 1se

Allergy An altered ~  eaxaggerated
raaction to wvarious foreign
substances or physical agents
which may be harmless to some
other people,

Atrophy Wasting

Bronchitis Disense of the air pathways.
It may be sudden or of long
standing. Signs include

coughling, breathlessness and

the production of much
phlegm.
Calorie Energy (avalilable as fuel or

heat) found in food.
Carbohydrate Starchy foods like yam,

bread, sugars, potatoes and

the like. It is ususlly eaten

to provida energy.



Chronic

Complication

Fibre

Gangrenae

Gastation
Hyparglycaemia
Hypertension

Hypoglycaemia
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Lasting or lingering for a
long time,

Another disense or sequelae
arlsing 1in the caursa of one
disease,

A thread-like structure which
is a component of many foods,
e . g. vegaetables and starchy
f oods.

Death (of part) of tissue or
organ of the body. It 1is
usually the result of
inadequate blood supply but
it mny also be due to direct
injury or infection.

Period of pregnancy

Excaessive sugar in the blood,
High blood pressura.

Too low a sugar in the blood.
It 1s usally »:companied by
symptoms like :w:ating, trem-

bling and fainting,



Insulin

Matabolisu

Microorganism

Obesity
Palor
Quadrant

Therapy
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A liquid substance produced
by an organ called pancreas,
located in the abdomen which
ils released into the blood
stream. It ragulates the
amount of sugar in the blood,
It is also prepared commer-
cially in wvarious forms f{rom
cows and pigs and bacteria.
Series of changes in Ingested
food thar take place in the
body through which their
valuables are relesased to
maintain p 4 B Y and their
unwanted part: ‘ottan rid of,
A very smal! living thing,
e.g. garms.

Overweight.

Palenaess

One quarter of a whole.

Trantment.
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substance (hormone) secreted by the pancreas, |is
necessary for the regulation of blood sugar level
in the body. The pancrens, a gland which lies
behind the stomach, is not producing enough
insulin, or Iin some cases none is produced at all.
If there 1s little or ne insulin the sugar from
(the digested) foods cannot be stored by the body
or used for energy and therefore fthe amount of

sugar in the blood rilses,

1.2 Causes of Dlabetes Mellitus

Thae causes of *jmb-tes mailitus are
complicated and still not clearly known, In the
great majority of cases there seems to be no
slngle cause of the condition. This 1is not
surprising since diabetes itself is not a discrete
and specific disorder, in which a person either
has or does not have, rather it 1is & departure
from normality.

In some few cases where the pancreas 1is
removed or diseased there 1is a simple and direct
explanstion for the diabetes, but in majority of
cases possible causes may ba suggested. For
axample, some viral infections and a process where

by the body flghts {its own cells (autoimmunity)
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can result to diabetes. Overweight <(obese) can
also lead to diabataes. Inheritance (genatic
factor) as well has a role to play in the
aetiology of diabetes. Operations and some
injuries particularly those involvin;; the pancreas

can cause diabetes mellitus.

1.3 Types of Diabetes Mellitus:

Thera are two falrly distinct typas of
diabetes mellitus. They are:

a) Type 1 Diasbetes Mellitus:- This 1s also
called growth-onset-type or insulin dependent
diabetes mellitus (IDDM). It {s usually more
savera and mostly, though not always, occurs
in childhood and young adults. It requiraes
daily 1injections of Insulin 1{in order to
maintain life and prevent serious problems.
The pancreas of such patients produces very
little amount of insulin or even none at all,
If left untreated it can lead to severe body
wasting and unconclousness (coma),.

b> Type 11 Diabetes Mellitus: -~ This 1ie also
called the maturity-onset type or Non-Insulin
Dependent Diabetes Mellitus (NIDDM). Onset is

usually gradual. It occurs mostly in the
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middle aged and eldarly. Very few cases may

be seen in some juveniles and young adults,

In this type, there is a relative 1insulin
deficlency or the body does not respond adequately
to the insulin produced. Insulin is rarely used
for the management of this type of diabetes. 1t is
instead managed by a combination of a proper diat,
walght reduction in some cases, and tablets,

Other forms of diabetes mellitus include that
which occurs during pregnancy in some women. This
sometimes disapprars after childbirth., 1t 1s often
called gestational diabeles, Diabetes can also
occur as a result of damage to the pancreas
elther by some chemicals or maedicines or due to
disease of the pancreas or some other glands. Some
people have their blood sugar level between normal
and diabetic levels and usually have an impaired
glucose tolerance. Such people are sald to be

latent diabetice and have a high risk of

]
.‘

devaeloping 1t,

1.4 QSlgne and Symptoms of Dlabetes:

The waln signs and symptoms of diabetes
mellitus include increase frequency in urination
which 16  wusually of large volume. :Jhis is

-
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accompanied by excesslve drinking of water or
other fluids to quench the abnormal feeling of
thirst, general tiredness, loss of waelght and
strength, failure to grow and thrive in children,
blurring of wvision, 1itching especially of the
vulva, infectionse of +the skin and sometimess
numbness or pain in the feet,

Tne onsat of the symptoms 1ic¢ more rapid 1in
the casea of the Type I disbetes. "his is usually
measured in days or few weeks. In the case of Type
11 diabetes howaver, the signs are milder and more
gradual in onset. In general the symptoms in both
casas may become intensified or apparently

precipitated by infection.
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2.0 Managemant of Diabetes:

So far there 1s no known cure for diabetes
mallitus. The main aim of treatment is to make the
patient wall and keep him/her 30, This is acheived
by contrelling tha blood sugar level within the
normal rangae, restoration of normsl weight in
adults ad; maintenance of normal growth and
development in children.

The Type 1 diabates 1s treated with daily
injections of insulin, well planned diet that
restricts total calorie intake but meets the
patients requirements, and regular exercise. The
amount of insulln needed Lo keap ‘he blood sugar
level as near normal as possible 111l vary from
person to person and will need to ve adjusted for
each person from time to tima.

The Type 11 diabetes is usually managed with
a diet plan, exercise and welght reduction in case
of the obese, and when all these fall to control
the blood sugar level, the oral hypoglycaeamic

agents in form of tablets are used.
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2.1 DRiet Control:-

Diet 18 a vwvery important factor 1in the
successful managament of diabetaa malllitue 1in
general, Hence all diabetics should be on a
planned diet. When someone without-diabetes eats a
meal, an organ in the body called the pancreas
(which 1lies behind the stomach) produces Jjust the
right amount of 1insulin to deal with the food
eanten. The carbohydrates (sugar and starchy foods)
are digested and move into the bleood as sugar, The
insulin then allows this sugar to be used for
enargy or stored in the body. In this way the
lnyol of blood sugar is kept normal.

When you suffer frmln diabetes mellitus you
must keep the level ot sugar in the blood as near
normal as possible. To do this, 1t is neccessary
to balsnce the amount of carbohydrate <(or food)
you eat with the amount of i1insulin you are
injecting or that which your body produces through
administration of tablets orally. It is important
to eat the kinds of carbohydrate that will not
make the blood sugar rise too qguickly. You must
therefore STOP taking the sviory.r kinds of
carbohydrate such as sugar itgeif, sugar-cane,
sweets, chocolates, Jam, sweat blscuits, tinned

fruite 1in syrup, and sweet drinks eg lucozada,
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pepsi, coca-cola. ribena, kunu, fruit Juice to
which sugar has been added. Wines and liquors
should also be stopped. You should eat the starchy
kinds of carbohydrates particularly those with
alot of fibre, for aexample whole meal braad, whole
grain careals. Fibre is very {important in the
diabatic diet as it slows down ‘Eho movemant of
sugar in the blood, hence helps in 'he control of
diambetes, It is ftor this reason that diabetics are
advised to take alot of vegatable .fuods.

It is important that diabetics eat regularly.
I1f you eat too much carbohydrate, the blood sugar
may go too high, 1if you eat tuo little you may
have low blood sugar - what ds usually raferred to
as hypoglycaamia., It is however advisable for an
overwaelight alabetic to have a low carbohydrate and
low-energy diet to which she/he sticks to for a
long period of time. Ey a‘:;iding exuss {at vou may
lessan the risk of damaging your blood vecssaels and
it will also protect you frdm putting on too much
welght. o

The calorie intakae Ln.ei diabetic should be
distributed se as to match the pattern of insulin
activity., A common way of dglng this is to take 2

parts out of seven of the total food for the day

at aeach of three meals and the remaining 1 part
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when going to sleep. This may however be modifled
to meet individual demand, for example, a snack at
mid-afterncon may relieve the low blood sugar
level (hypoglycaemia) that often occure at this
time 1in patients taking the intermediate-acting
insulin.

As a disbetic 40% of the total calorie of
your dilet should be carbohydrate like acca, whenat
and other cereals, 20% protein like soys beans,
egg, milk, meat, fish and th: remaining should be
from unsaturacted, low-cholesterol fat llke palm-
0oil and other vegetable olls, These parcentages
may be translated into welghts of the actual 1tems
of diet by means of an exchange system. In this
system, an exchange unit of food comprises of
fixed waights of carbohydrates, protein and fat or
a combination thereof, By so doing, a diabetic can
then choose an appropriate dietary item from a
list of exchanges which add up to the allowances
for that particular meal. Details of how to plan

your diet are provided in the next few puges.
’
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The first estep 1in constructing a dilabetic
diet 1s to assess the dietary eno uy requiremant
(mensuraed as calories)., Calories obtained from

food constituents are estimated as follows:

a) Carbohydrate - 4 cal/gm.
b) Protein - 4 cal/lgm
c) Fat = 9 cal/lgm

Total energy requirement for a non-obese
diabetic is the same as that for normal individual
of the same age, sex, height and aciivity. For the
obasa diabetic, the food should be designed to
promote weight loss while the diet for a growing
child should be such that {1t promotes normal
growth, Table A below shows calories per killogram
of ideal body waelght considering activity level
and present welight.

Repending on your uélght you will be able to
calculate the details of your diet based on the

.
enargy needs. For example: 1f you are an adult
with normal weight say ngé and moderate activity,

your total energy need will bae 35x69 = 2415 Kcal,
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Table A

Total daily energy requirement (per klloéruu) of

individuals based on their weight and activity.

Activity —--> Sedentary Moderate Activity High Activity

Waight Kcal Kcal Kcal
Over weight 20-25 . 30 35
Normal * 30 35 40
Under 395 40 45-50

From this amount 40% is to come from carbohydrate,

i.e 2415 x 40
-== = 966 Kcal.
100

Another 40% of the total energy 1s to come from

fat, which is also 966 Kcal.

The remaining 20% 1s best obtained from protein,
thus; 2415 x 20
==~ = 483 Kcal .

100
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Converting these aenergies to walghts 1s done

as follows: -

(a) Total Carbohydrate: 966

241.5gm & 242 gm.

4
(b)Y Total fat = 966
- = 10/, 3gm = 107 gm,
9
(c? Total Protelin = 483 #
— = 120. /5gm = 121gm.
4

These total weighte are then spread throughout the
day into about 7 portions. During each of the
three main meals 2 portions are consumed and the

last portion taken at bed-time.

Food Exchange system

Food exchange system ls a simplliied system
of diet calculation for diasbetics using various
food groups. The food groups In the systeam are
useful to you in that you can alter your dietary
patterns according to preafarenca without affecting
the total calorle intske. It also allows you to
tallor your diaetary needs to fit local staples.
Table B below gives the average protein, fat and
carbohydrate as well as energy valun for each

exchange group.
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Table B

Nutrient composition of Food exchanges

Group Amaunt Veight Protein Fat Carbohydrate- Energy
{ga) {ga) I(gm) (ga) (Kcal)
Milk, whole  Mpt(Boz=240ml) 240 & 1o 12 170
V/table 6rp, A As desired - W = - -
. *'B hcu 100 2 - 7 a5

Fruit Exchanges

(cereal) Varies - - - 10 40
Bread Exchanges " - 2 - 15 10
Meat Exchanges loz 3¢ H § - 75
Fat Exchanges  1isp 5 - 5 - 45

The fellowing tables give the lists of some
of the common foode 1included in wach exchange.
(Modified and adapted fréé.Mltchell li. S, Rynbergen
H.J. Anderson L. and Dighla M. V. Nutrition in
Health and Disease. 6' Edn., J.B. Lippincott,

Philadelphia. 1976. pp 330-331),
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Foods that need not be measured:
Tan Vinegar Papper

Coffee Garlic Glnger and other seplces.

Saccharin Onion

Papper Salt t(assuming normal blood pressure)

List 1
Milk Exchanges: One exchange of milk contains 8gm

of protein, 10gm of fat, 12gm of carbohydrate and
170 calories. This list shows the different types

of milk to use for one axchange.

Typa of milk Amount to use

Whole milk 1 cup (240ml or 8oz)
Evaporated milk % cup.

Powdered whole milk % cup.

-— —— —_— -

One type of milk may be used instead of another,
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List &
Vegetable Exhanges Uroup A
Group A contains vary little protein,
carbohydrate or calories | cup at a time may be
used without counting it. The typas include the
following: ‘
Cabbage
Eggplant (garden egg)
Cucumbers
Lettuce
Okro
Splnach

Pepper (grean’

Tomatoas

List J
Vegetable Exchonges CGroup B
Each axchange contains 2 gm of protein, 7gm

of carbohydrate and 3% calori-a. W cup of
vegetable equals 1 exchange. Examp: s includae:

Carrots

Onions

Graenpeas

Pumpkin

Turnip.
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List 4
Fruit Exchanges

One axchanga of fruit contains 10 gm of
carbohydrate and 40 calories. This list shows the

different amounts of fruits to use for one fruit

exchange:

Frut¢  Amount to use
Banana ¥ smnall
strawberries 1 cup
Dates 2

Figs (fresh) 2 large
Flgs (dried) 2 smsll
Grapes fruit ¥ small
Grapes 12

Mango ¥ small
Orange ; 1 small
Orange julce ¥ cup
Pineapple % cup (4oz)
Tangerine I large

Water melon ! cup (8oz)
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Bread Exchangas

One exchange contains 2gm of protein, 15gm of
carbohydrate and 70 calories, This list shows the

defferent amounts of food to use for one bread

exchange.

Bread, cereal, stc. Amount to usa
Bread/Biscuit roll/cornbread 1 slice
Cereals cooked ¥ cup

Cereal dry, flake, puff types ¥ ocup

Rice, cooked % cup
Macaroni, spaghettl, cooked ¥ cup

Flour 2% tablespoon
Vagetables:

Beans and peas, dried, cooked - % cup

Bakaed beans o

Corn (Malze/Guinea corn % cup

Corn on the cob 1 small
Fopcorn 1 cup

Irish potatoes 1 small

Sweet potatoes or yams % cup (Zoz)
NB

These foods are measured carefully because
they contain significant amount of carbchydrate,
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Meat Exchanges

One meat exchange contains /Jgm of protein,
5gm of fat and 75 calories. This list shows some
of the different amounts of foods to use for one

meat exchange:

e e e e e e — — —————————

Meat and Poultry (medium fat) loz cooked

(beef, lamb, liver, chicken etc)

Egg 1

Fish: Fresh or Frozen loz
Salmon, crab, lobster ¥ cup (20z)
Shrimp, oystaers 5 small
Sardines J medium

Cottage cheese, dry ¥ cup
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Eat Exchanges
One fat exchange contains 5 gm of fat and 45
calories. This list shows some the different foods

to usa for one fat exchange:

S ——

Fat Amount to use
Butter or Margarine 1 tsp

\
01l or Cooking fat 1 tsp
Cream or Cream Cheaese 1 tbsp
(All) Nuts 6 small
Olives 5 small

Note: tbsp = tablespoon; tsp = teaspoons

Although this exchange system and any other
reflect average and not speciflc energy and
nutrient values, the therapeutic successes that
result when the values are used to calculate diet
paterns demonstrate that the method 1s accurate
enough to serve this purpose. Example of the use
of the Exchange system to calculate dietary

pattern is demonstrated in the 2 tables below:
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igblg g - l:

Nutrient composition of 1500 calories

Diabetic Diet

Foad AMDUNT _ Protein Fat Carbohydrate Energy
Exchanges No  Household (gm) (gm) (gm) (cal)
measure
Hilk 2 lpint(SQ0al) 16 20 24 340
Veg,Group A As desired - - - - -
Vayg, Group B 2 1 cup 4 - ¥ 70
Fruit 4 varies L = w' 160
Bread (cereal) 5 . 10, - 75 350
Heat & 6oz 42 30 ~ 450
Fat 3 3tsp - 15 " 136
Totals 12 65 153 1505

BTN T T O r SR NS SO NI SRS SO EI TR ERI S TEISIEIIIEEIESES
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Tabla C - 2.

1500 Calories Diabetic Pattern (75gm Protein,

65gm fat and 150gm carbohydrate)

Meal Faod Amount Protein Fat Carbohydrate Enargy

Exchangas (gm) (gn) (ga) {cal)
Harning
Milk 1 Boz B 1¢ 12 170
Fruit i varies - - 1) A0
Heat | loz 7 5 - 75
Cersal | varies 2 - 15 70
Fat 1 Ttsp - 5 - 45
Total 72 20 37 400
P34 4+ 33+ F 3t i+ttt it ittt =4+ ==
Lunch
Maat 2 20z 14 19 - 150
Cereal(bread) 2 varies 4 - 30 140
Fruit { varies - - 1% 49
Fat 1 1tsp - - 45
Tatal 18 15 41 375
R NS SN N N T T T TR A IS ST In ISR IS I eI N SR
Suppar
Ma2at 2 30z 21 15 - 225
Cereal(bread) 2 yaries 4 - 30 140
Vegetable B, 2 1 cup 4 - i 70
Fruit i varies - - 19 40
Fat 1 lisp » - 45
Total 29 20 54 520
Eadiing z 250ml)
Hilk 1 B0z 8 10 12 170
Fruit 1 varies - - 19 40
Tatal 8 10 22 210
T==Tz=zzE=TS@=SssS == ESSEZTSSSIESSSIIEZZIIE
Dverall
TOTALS 72 65 153 1505
EESSENEE @SSRS ErIT=mTSEgSsT == EECERTSEEEEIRZSEZIZ=ZZ3
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2,2, Exerclse:

Regular axcercise helps in the control of
diabetes this is particularly 1important to the
obese diabetics. Extra food may bh© needed before
or after the exercise depending on the individuals
blood sugar level. Extra food may not ©be
neccessary howaver 1In the case of the obesa

diabetic.

2.3 DPrugs:

DPrugs used in the mngggement of disbetes are
either the oral hypoglcaemic agents in the form oi
tablets or the different fypes of insulin for
injection.

The tablets are either of the sulfonylurea
group or the biguanides. Any of these group of
tablets or both may obviate the need for
injection. Majority of the patients with the Type
Il diabetes are placed on either or both of these
tablets. Examples of the sulfonylurea ngents
include chlorpropamide (Diabinese®), glibenclamide
(Daonil®);, AmMOnNg, many Bthera. As for the

biguanides metformin 1is tha only commonly used

one. The sulphonylurea tablets stimulate the

'_
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release of insulin and increase tissue sensitivity
to its actions. The biguanides on the other hand
may reduce appetite and intestinal absorption (of
digaested focds). Thus they are good for the obese
diabetics, Both group of drugs are used in the
management of the type 11 dliabetes whose bloed
sugar cannot be controlled by diet alone. Howaver
they are not effective in the prosence of severe
infection. When such  happens the tablet |is
replacad with insulin injection. A patient_ who is
on any of these tablets may «<vperience some
abdominal pain, nausea, vamiting, # il some feeling
of weakness, These however may be overcome by
taking the tablets 1n a full stomach. It |is
advisable for =a patient on tablets to avoid
alcohel as this may adbersely affact their

activity. M

2.4 lnsulip Therapy:

Management  of diabst?% with insulin 1is
indicated in the Type 1 diabetes or 1in severe
infection in both Types I and 1I diabetes, or in a
diabetic who 1s to undergo =surgical operation, or

in an illness or during pregnancy. There are many

different types and makes of insulin available,
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*

Tha type of insulin you are given is chosen for
you by the deocter to suit your neseds. It is very
important that you know the type vou use; and you
kaap to the same brand as diff«rant brands may
vary in their action. You will p1 »bably need two
injections of 1insulin everyday - one before
breakfast and the other before the evening f{ood
(supper). Insulin therapy is usually started in
the hospital. When the patient has been reasonably
wall controllied, s/he is taught how to inject
him/hersealf, as s/he 1is going to -be on a
‘permanent insulin regimen',

A specific syringe and needle are used for
the injection. These (speé{alh syringe and needle
can be used several times béfore they are changed.
It is advisable for ihe pailent Lo sterilise the
syringe and needle at least once every other day.
You do this as follow:

i Separate plunger from syringe

2. Place the syringe, plunger and needle in a
small, clean pot or bowl. and add c¢lean water
to cover them, then cover the contalrar,

3. Put this on fire and bring to boil; allow it
to continue boiling for about 10 —15 minutaes,

4. Remove them and put in a clean container and

store in a cool place.
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It is dimportant that at each time of
injection, the hands are thoroughly washed, The
insulin beottle should be rubbed between palms {(in
the case of the cloudy type? for proper mixing.
When filling the syringe, make sure that you get
rid of the air bubbles by gently tapping the side
of the syringe. This makes tham to rise to the tip
of the side of the syringe. From there they are
expelled by pushing the plunger upward. if the
bubbles persist, expell all insulin back into the
bottle and withdraw again,

It 1s 1important that the injection sites are
changed from day to day. This 1s because using the
same site repaatedly can produce thickening at the
site and interfere with 1insulin absorption.
Suitable sites for insulin injection are:
~the upper, outer thigh and the front of the thigh
-the upper, outer arm; —ths_nbdomen or
~the upper, outer quadrant of the buttocks,.

The dose of 1insulin must be correct baefore
injecting it. The needle should not be touched and
thare is no need to swab the injection site. At
the time of injecting the drug, the needle should
be pushed into the skin vertically. The plunger is
to then be withdrawn slightly, Jjust to be sure

that it is net in a vein, and then pressed firmly
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to release all the insulin in the syringe after
which the needle is withdrawn. It is advissble to
mark tha syringe clearly, eg with a sticky tape or
water proof ink, to indicate the volume of insulin
raquired, A patient's relative or a close friend
should learn how to giva the injiction so that
s/he can offer a helping hand to the patient in
times of need. All insulin takears should have
spare syringe and needle in case of breakage. .

Common side effects associated with the use
of insulin includa allargy; fat atrophy at the
injection site, and hypoglyceamia (ie low blood
sugar).

Hypoglyceamia 1is when .;here is too little
sugar in the blood., It may ba due to any of
following:

—taking too much insulin

~being late for a meal, misa;d a meal or eating
too little.

—after having performed some unusual exercise or
hard work.

~Hypoglycaamia can also occur without any obvious
raason, '

Common signs of hy#oglyceamia are sweating,

intense feeling of hungjr. pallor, trembling,

blurring of vision, slurring of speech,
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irritability, difficulty in concentration.

The remedy to hypoglyceamia 1is to take some
easily digested sugar, for axampla, n table
spoonful of honey or jam, 2 or more heaped
teaspoonful of sugar or glucose or about half a
tumbler of lucozade or kunu, some dates or swaets,
1t 1is dimportant for patients (on 1insulin) to
always carry some form of sugar with them, and
take it immediately they start feeling the signs
of hypoglyceamia. Do not wait to see 1f it wjill
pass off as untreated hypoglyceamia can lead to
unconciousnass., Lt is equally important that you
try to discover the reason for your hypoglyceamia,
so that you can aviod it happeninz in fthe future.
If you have several 'hypos' »at th smme time of
the day, it might mean that you - insulin dose
needs changing, and it will be adviséd that you
sea your Doctor. It is important also that your
relatives, friend(s) and at least one person you
work with know that you are diab-at‘ir_"r.m insulin,
so that they «can help &reat these Insulin

reactions when neccessary.

. ®

Insulin preparation should ideally be kept in
a refridgerator, not 1In the freezer compartment,
or, where a fridg. is not available, in a cool pot

of water placed on a sand.
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It 1s advisable that a diabetic patient on
insulin avoids alcohol as it interferes with the

action of the drug.

2.5 Hyperglyceamia and illiness.
Hyperglyceamia means a high blood sugar
level. The cause of this may be :
I. You are not keeping to your diet and you are
eating too much curboh;drute, or
II You are taking too 1little insulin or you do

not take your tablets regularly, or

I1I You have an infection or 1llness.

If you do not take your medication asnd you allow
your blood sugar to remain high, other signs and
symptoms occur. They include an increased thirst,
frequency 1in wurination, a fealing ot sickness,
drowsiness and stomach pain. If this is left
untreated it can result to unconciousness,

Puring illness, 1t 1s important never to stop
taking your medicine particulary those on insulin.
bo not make the mistake that if jyou are 1ill and
cannot eat your food well, then vou should not
take your insulin. Infact very «ften during an

illness or infection, tha‘hlpod sugar rises and
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you will need more insulin. (Thosc on the tablets
mny somatimes have Lo be changed to the injection)
if you cannot aat your nermal sc/id food, then
taka the equivalent in liquid form e.g. some milk,
lucozade, 'Kunu', 'fura'. Remember that anytime

you feel sick, do not hesitate toc go the hospital,
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3.0 Monitoring blood sugar control:

There are wvarious ways by which to monitor

the control of diabetes. They includa:

3.1. Questioning: e.p.:-

How many days you are sick?

How many 'hypos' in & day or week?
Any morning headaches or lethargy? |
How about the number of times of wurination
and/or thirst during a night?
If the answers to these quéstions sre all negative
or tend towards that, then you should Know that

you are likely to be in good control. However this

is not confirmatory. ..

+

3.2 BRepular weighing :—- If an obese patient 1s

raeducing welght or if an insulin dependant patient
maintains nis/her weight then the contrel 1s good.

This 1s also not confirmatory.

3.3 VYrine testing:— It ié important that all

diabetics carry out this. Urine test should
generally be made elther before meals, at bed
time, or anytime when signs suggest hypoglyceamia

or hyperglyceamia. Urine testing 1s important in
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that it helps you to check the control and make
any neccessary alteration in food habits. It also
sarves as a constant remainder of the necessity of
following your doctor's instruction. Above all
urine testing is done for safety so that you do
not run into more serious difficulties,

There are several tests for determining the
prasence of sugar 1Iin the urine, The tests

ment ioned below are easy to perform at home.

Method one: Clinistix® or Tes-tape® is used,
Clinistix usually comes in strips in a dark bottle
container, whereas Tes-tape comes in a form of a
tape in a special container. Whiche;ar one you
use, make sure you follow fthe manufacturer's
instructions. A strip from the bottle of clinistix
is removed and dipped into the uwrine specimen,
after which the colour obtained on the moistened
strip 1s compared with the colour chart on the
contalner, When tes-tape is used & 'ape about the
length of an index finger 1is +torn from the
container and gently dipp;d into the urine
specimen, Whatever colour is cbtalned on the tape
is compared with the Eoléur chart on the

container.
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Method Two: Here clinitest in form of tablets is
used. A tablet is dropped intc the specimen and
the colour is read immediately sfter the 'boiling'

has ceased.

Whichever reagent you wuse for the urine
testing, 1t is important that you store it in =
cool, dry ,and dark place, and, away from

children.

After people have had diabetes for some time
they may experience a slight loss of sensation in
their feet due to poor blood supply to the feet.
It is therefore important that you take good care
of your feet. To avoid problems remember the
following: v
a) Keep your feet and lega clean and dry

always. When washing them make sure the water

is not too hot.
b)) Do not put your legs too close to fire.

c¢? Do not walk barefoot. Wear well fitting shoes

- 1.e, not too tight for your feet,
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d> Be very careful when cutting your <(toa)
nails., If you notice any problems report to
the docter at once.

e) If you cannot see well, ask a spouse, friend
or a nurse to check the feet for you

regularly.

4. 2. Smoking and Diabetes:

Smoking is harmful to the body even when not
diabetic. If you are diabetic and you smoke, there
is an increased risk of causing iqﬁnge to your
blood vessels, This can evanfwoliy lead to
diabetic complications. There is also the risk of

having bronchitis and even lung cancer,

4.3, Privipng and Travelling

Diabetice on tablets or diet alone can
goenerally drive a car without taking aiy special
precautions. However th; case is different for
those diabetics on 1insulin. If you ar? cn insulin,
do not drive unless you can recognise ;he signs of
hypoglycaemia and to prevant and treat it

Diabaetics on insulin should carry soma means of

identification especially those who drive. They
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should also always carry some sugar or other form
of easily digested carbohydrate such as swaet,
bread, sweet potato, sugar cane aetc, with them and
in the car. Remember not to miss menls. If
neccessary, stop for a meal (or a snack), Never
take insulin injection and miss a meal. wWhen
driving ;nd you feel the sign of hypoglyceamin
coming on, stop the car, swltch off the ignition,
leave the driver's seat, then take some food (or
sugar> and wait outside the car for some time
until the symptoms disappear. When travelling,
remember to carry all equipments :in your hand bag
or luggaga. This will include your medicines
(tablets or injectable), urine sugar testing kit,
and some sugar or form of it (to be taken when
necessary’). It will be good for you 1if somecne
around knows that you ure.diabetic especially if

you are on insulin,

4.4 Ceneral Hyglene:

Keaping yourself always clean and it
especially the injection sites ((if on insulin)
cannot be overemphasized, Be careful when cutting
your nails (on fingers and toes). Do not cut them

down to the extreme as this may create some
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problems for you. If you have any cuts and grazes,
make sure that they are kept clean and adequately
protected. Try to waar clothes that do not rub or

rastrict bleod circulation.

4.5 Pregnancy:

For your own good, try and get your diabetes
wall controlled before you are pregnant and moreso
throughout the gestation®, period. Inform your
doctor as soon as you realise that you are
pregnant, This is important because there may be
changes in your medicatlon. Also problems can be
aviodad throughout the pregnancy and you have a

safe delivery with a healthy baby.

.

5.0 Long-term Problems of Diabetes:

The long-term complications of diabetes are
usually as a result of certaln changes in the
nerves and the blood vessels. This gradually
affects such organs as the 'eyas. kidneys, heart,
feet and other important organs in the body. These
complications are most common 1in those patients
with poor blood glucose control, that is those

having blood sugar almost always higher than
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normal. Keeping good control of the blood sugar
always, can help to prevent or at least delay
complications. Diabetes complications manifest in
the form of poor eye sight, which can eventually
lead to blindness, heart attack, kidney failure,
numbness or pain in the legs and foot infection
which can lead to gangrene. Hypertension may also
praesent itself as a result of inefficient function
of the heart and the kidneys. Urinary track
infection is also a common feature in uncontrolled
diabetes. This 1s because the excess sugar that is
passed in the urine serves as a good medium for
the growth of microorganisms along the wurinary
pathway.

Complications 1in diabetes take many years to
develop but once they have occured they are
usually difficult go reverse., Prevaention is better
than cure, so keep good control of your blood
sugar by following the diet plan and your
medication in order to reduce, if not prevent, the
long—term problems caused bty diabetes, Remember
that good control of your diabetes not only
relieves you of the symptoms and prevents the
development of complication, but 1t also enables

you to lead a relatively normal 1if:«
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fitarwa dega abinda aka face ba zai samu zuwa warinda jiki zai adana shiba,
ko kuwa 2 yi asfani dashi domin gima jiki, Soboda bhaka sai sukarin dake

cikin jini ya havhava,

1.2 dbubuwan da ke haifar da Cutar Sukari; e

Dalilan dake haifar da cutar sukari a dukuntuna guke, kuma @a ba
saninsy aka yi ba sosai, Ga safi yawan sasu yin cuiyr dai ba's iva samun
abu daya daya haifar da ifa, Sai dai wannan ba wani 2"in mamaki bane, tunda
cutar sukari ba vata tuka maimiyar cuta ce ba, ta yadda ca'a iya rewa mutum
na fama da ita ko kuma bai da ita, a'a ita dai sabawa ka‘ida ca kurunm,

A wvasu 'yan lokutan inda aka cirs tsokin nan ta bayan ciki ko kuma
cuta ta ci karfinta to a nan kai vaye an sasu dalilin da ya haifar da cutar
sukarf, Aoma a mafi yawan lokuta, sai dai ayi samunga a ca ga dalilia
cutar, Alal sisali wasu ‘yan hality masu sa cututtuka, da kuma wasy 'yvan
tsiton gurabu na jiki da jiki yaka yaka da kansa suna iya haifar da cutar
sukari, Hakama satsananciyar kiba ma na iya sa wanman cutar ta sukari,
Hakanan kuma ana gadon ita vannan cutar, Hakannan wma wajen yi wa mutue aiki

(Tiyata) da kuma raunuka susamsan vadanda suyka tabo sashen jikin nan na

bayan ciki duk suna haifar da cuftar sukari,

1,3 Ire-iren tutar sukari:

Akwai manyan pau'o'in cutar sukari guda biyu, Sune;-

2} Ta farke ita ce wadda ake kira mai bunkasa, & wafi yvawan lokuta ita ce
tafi tsanani, Ana samunta & lokacin yarintaka da kuma na Fkuruciya, Fama
bukatan ayi allura da insulin & ko wacce rana, idan har ana son a rayu 2

Kuma kauce wa shiga halin ai 'yasu, Teokdr mai wennan cytar wadda ke bayan
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ciki bata tatso insulin da dama, a vata sa'a wa bata fito da kome, Idan
ba'a yi maganin cutar ba, to zata raunana jikita kuma sa a kai halin da

marar lafiyar zai fita daga hayyacinsa da kuma hankalinsa,

b) Na'u'in cutar na biyu shine wanda ake kira kammalalle ko kuma wanda bai
anfani da insulin, A mafi yawan lokoci kasmalallar cutar sukarin sannu a
hankali take shiga jikin mutum, Kuma anfi samunta a wajen wadanda suka
girma (manya) da kuma tsofaffi, Yara da msatasa "yan kadap ne ake samy misy
irin wannan cutar, A irin nau'in wannan cutar ba safai ake samun karancin
insulin ba, ko kuma a ce jiki bai amfani da insulin da ake tatsowa, ba,
Saboda haka ba'a cika yin amfani da insulin ba domin magance irin wannan
nau'in cutar, Ita cin abinci na musamman da rage kiba, wata sa'a, da kuma
shan kvayoyin msagunguna ke maganinta,

Vasu nau'o'in cutar sukari sun hada hadda irin wadda ke avkuwa a
lokacin da mace ke da juna-biyu, Wata sa'a irin wannan nau'in sai ya bace
da zarar an haihu, @na ma kiranta da sunan cutar sukari ta masu juna-biyu,
Kazalika cutar sukari na iya aukuwa saboda wata illar da ta saai wannan
tsoka ta basan ciki, ko wani magani, kokuma saboda wata cuta da ita tsokar
fayi, ko kuma da wasu sassan jiki sukayi, Adadin matsayin sukari da ke
jinin wasu mutane tsaka-tsaki ne tsakanin daidai wa daida da kuma cutar
sukari, Kuma a eafi yawan lokuta zakin da ke cikin jininsu ba daidai wa
daida yake ba, Ana kiran wadannan mutane da sunan boyayun wmasu cutar

sukari, kuma suna da alama ta kukut ta kamuwa da cutar,
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1,4 Alanu da sifofin cutar sukari:

Nuhimman 2lamu da sifofin cutar sukari sune karuwar yawan yin
fitsari kusa da fitsari mai yawa, Vannan kuma na haifar da shan ruwa kamar
anale, ko kuma wasu abu masu ruwa-ruwa domin a yi maganin jin matsanan
ciyar kishirwa, Sauran alamun cutar sune; sanya lalaci da ramewa da kusa
rashin karsashi, da tsumburewa da dundumi da jin kaikayi wsusamman a vajen
farji, da kuraje da kuma kaikayi a kafa a wata sa'a,

Fitowar alamun cutar yafi kamari ainun & nau'i na farko, Anan kamun
cutar ana auna shine da kwanaki ko makonni, Sai dai walau a nautn cutar na
farko kg na biyu, cutar kan kankama ko kuma tana kara ruruwa ta hanyar

hayayyafa,

2,0 Yadda za'a magance cutar;

Har ya zuwa yau babu wani msaganin rabuwa da cutar sukari, Makasudin
yin »aganin dai shine do wmin marar lafiva ya sami sauki, Ana kuva yin
wannan neta hanyar dakatar da hauhawan zakin da ke jikin jinin sarar
lafiya,

Ana maganin nau'in cutar na farko ta hanyar yin alluran insulin da
cin abinci wanda ska tsara domin ya kayyade yawan sukari a cikin jikin msai
ciwon, amma kuma zai iya bashi karfi da kuma kuzarin J3 vake bukata, Adadin
vawan insulin din da ake bukata domin ya daidaita sulari da ake so a cikin
jini ya zama kadaran-kadahan va bambanta daga wan''n mutum zuwa wancan,
haka kuma sai ana yi ana duba shi ga kowane matum akai a kai,

Yawanci ana magance nau'i nma biyuy na cutar ta hanyar tsara abinci

-

(ya kumshi dukkan abubuwan da jiki ke so amma adadin sukarin sa kadan), da
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motsa jiki da kuma rage kiba, [dan duk wadannan sun gaza biyan bukata wajen

rage hauhavan sukarin a jini, &0 sai a sha kwayoyin magunguna,

2,1 Kayyade fAbinci:

Abinci suhimmi n2 ainun a wajen magance cutar sukari, Saboda haka
lalle dukkan aasu cutar su kasance suna bin tsarin abinci na musamman, Idan
sutumin da bai da cutar suberi ya ci abinci, sai wata lsoka wadda ke bayan
ciki ta samo insulin daidai yawan yadda ake bukata ta narkar da abincin da
aka ci t2 kuma rage vawan abincin daga cikin jini zuwa 0a ma'ajin jiki,
Abinci masu sa karfi kamar su sukari da sauransuy 2na nike su, sa'an nan aja
sy su shiga jini su zama zaki, Sai insulin yasa a rika asfani da sukarin
domin samun karfi ko kuma a adana shi a jiki, Ta wannan hanyar ce ake
kayyade matsayin yawan sukari a jini ya zama daidai wa daida,

[dan wutus yana da cutar sukari to dole ne ya hana yawan zakin dake
cikin jininsa wuce gona da iri, Yadda za'a yi haka kuma shine a daidaita
yawan abinci mai bada karfi da insulin din da ake sa wa jiki ko kuma wanda
shi da kansa jikin yake yi %a hanyar shan kwaynyin magunguna, Saboda haka
wajibine a daina shan ko cin abinci mai zaki alal! wmisali shi sukarin
dakansa, de& rake, da alewa da madi, da gurasa mai zaki da kayan zaki nma
gwangwani da leaun zaki irinsu lucozade da coca-cola da fanta da 'ya'yayen
itatuwa wadanda akahada da sukari, da kumi da dai sauransu, Dama ita barasa
da burkutu haraaun ne ko ga mai lafiva (b}tla kai da baka da lafiva), To in

ma ana sha lalle ne a daina, Ya kata?a kuma a rika cin abinci masu ganya

.
»

cikinsu, alal misali buradin da aka}i da alkasar da ba'a surfe ta ba ko

kuea abincin da aka yi da ba'a surfe hatsin ba, ko acca, kowake alayyafo,

kozogale tafasa, ko ramsa da sauransy, ﬂbinc; na ganyaye suna amfani matuka



180

ga mai ciwon sukari, domin suma fakaita zaryar sukari a cikin jini, saboda
haka suna bada gudummuva wajen sauwaka ciwon sukari, Wannan ne daiilin da
yasa ake ba wasu cutar sukari shawarar su rika cin abinci masu ganyaya a ko
da yauaha, |

Yana da mahiwmanci kwarai mai cutar suvkari va rike cin abinci a kan
kari, Idan wara lafiyar yaci abinci sai sa karfi da vawa to sukarin da ke
cikin jinin 83 yana iva hauhawa, idan kusa yaci dan kadan to yana iya vin
kamtar sukari a cikin jinin ~ waonan halin na kuwa sasena kiniyya da
gututtuka ke kira xarancin sukari, Ana ba mai ciwon sukari vanda kusa yaka
da kiba shawarar da va rika cin abinci eai bada karfi kadan kusa yvayi ta
yin haka na lokaci ma teawo, lidan ka kauce ma abu mai matks, %o zaha
tainaka wajen rage yiwuwar lalata kafofin jininka, wannan kuma zai kere ka

daga vin kibar nan marar kan gado,
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dby ra farkn wvajen hada abincin wail ciwon subari shineg a san kiman kacfin da
abincin zai bayar wanda awonsa ake kira da turanci 'calories', (alories da ake sasu
daga nau'yin abinci daban-daban an yi kimansa kamar haka;-

(a) Mau'in abinci mai bada - Calories 4 a ko

karfi vane awon nauyi daya,
(b} Mau'in abinci wai gina - Calories 4 a ko
jiki vane awon nauyi daya,

(c} Nau'in abinci mai maiko - Calories § a ko

vane awon pauyi daya,

Yawan kiman karfin da mai civon sukari marar kiba yake bukata daidai yake da
na sutumin da bashi da wannan ciwon wanda yake shekarunsu daya, tsawonsu daya, kuma
irin aikin Ja suke yi ya kasance kusan daya ne, To amma abincin da mai civon sukarin
da ya kasance yana da kiba, za'a tsara shi ne yadda zai zasa yana raga wannan kibar,
Shi kuwa yaro mai ciwon sukari abincinsa zai kasance ya kunshi komai da komai wanda
zal sa yaron ya girea cikin keoshin lafiva,

Jadavali da aka yi anan kasa ya numa yawan karfin da mutun ke bukata deein
samun nauyin jiki wanda yake kadara-kadahan kusa gwargwadon irin aikin da wutuain

yaka yi,
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Jadawali na daya

irin Aiki ——— > Daga Zaune  Moisa jiki kadan  Motsa jiki sosai
Nauyi ( Kimar karf1 awon kilocalories )

Mai kiba 20 - 25 30 25

Hai nauy: daidai 0 35 Al

Kyanusashe 35 40 45 - 50

- ——— = =

Dangane da irin nauyin jikinka yanzu kana iya yin lissafin abincin da ya dace
da kai gwargwadon irin karfin da jikinka ke bukata, Alal sisali;- [dan ya kasance
nauyinka kadaran-kadahan ne (misali kilogram 69) kuma aikin da ka ke yi baya solsa sa
jiki da yawa, to zai kasance cewar kama bukatar yawan karfi kamar haka; 35 x 6§ =
2415 kilocalories, # cikin yawan wannan kaefin kashi 40 daga cikin 100 za'a same
shine daga nau'in abinci wai bada karfi, Lissafin za1 kasance kamar hava;

15 x 40

-== = 966 kiolcalories
100

Hakanan kusa kashi 40 daga cikin 100 za'a sase shine daga nau'in abinci mai maike,

shine shi ea lissafin zai bada 966 kilocalories,

Sauran kashi 20 daga cikin 100 na yawan dukkan karfin za's same shipe daga nau'in
abinci mai gina jiki, Shi kuma lissafin zai kasance kasar haka;~
415 x 20

- = 483 kilocalories,
100



183

Yanzu kaga an sami yawan karfi da kake bukata daga duk nau'oin abincin nan
uku, Sai kuma yanzu a yi lissafin juya vannan yawan karfi zuwa nauyin abincin da zaka
ci, kamar haka:

(a) Abinci mai bada karfi 964
~e= = 2415 = Z42gm
4
Vannan ya nuna zaka auna nauyin gram 242 kafin ka sami karfi awon kilocalories
966 na binci sai ba da karfi,
(b) Abinci mai maiko 566
- " 107 wl
9
Shi ma vannan lissafin ya puna ceva awon nauyin gras 107 ne na binci mai maiko
zai bada karfin misalin kilocalories 946,
() Abinci mal gina jiki 483
=== = |2l
i

Watau awon nauyin gram 121 ne na abinci mai wai giea jiki zai bada karfin

kilocalories 493,

Vadannan nauyin abinci iri-iri da aka yi lissafin su sii a kasa su kashi 7, A
ci kashi ? a lokacin kalaci, kashi biyu da rana, kashi 2 da yamsa, Sauran kashi | na

karshe kusa a ci shi yayin da sutus ya gama komayr zai kwanta barci da dare,

Jadavalin susayar abinci yama da asfani wajen lissafin abincin da mai civon
sukari zai ci, Duk nau'oin abinci an kasa shi kashi daban daban ta yadda mai ciwen
sukari zai ji saukin sauya abincinsa a kowans lokaci ba fare da takura ba, Shi wanman
kusa zai ba mai ciwon sukari daman cin abynda aka i samuva a inda ya kasance da

zasa, fa yadda aka kasa duk nau'oin abincin zuwa kashi 7:
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Kashin Abinci  Adadi Yawan Yavan Abinci Mai (gram) Yawan karfi
nauyi gina jiki Maiko sa farfi (Kilocalories)

Hadara kofi | 240 8 10 12 170
Banyaye kashi | Ba adadi - » » » -
Ganyaye kashi 2 Rabin kafi 100 2 - 7 35

"Ya'yan itace  Ya danganta

da iri - - - 10 40
Hatsi Ya danganta

da iri - 2 - 15 70
Nama da makama-
ncinsa Dan gutsure 30 7 5 - 75

Kayan maiko Karamin coka-

i | 5 - 5 - 5

A nan kasa kuma za'a bada misalan irin abinci da ke a kowane kashi, Amsa kafin
fan ga misalan wasu abincin da ba sai an auna su ba, Watau ana iya amfani da su a
koda yaushe, Sune kamar su;

Shayi ko koffi

tashi

gishiri (ga wanda ba shi da hawan bugun jini)

lesun tsami

albasa

tafarnuwa, citta da sauran kayan yaji,
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Jisbiri,
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4, Kashin Ya'yan itace

Kana iya asfani da daya daga cikin wisalan da za'a bayar a nan vajen sauya

fyaba

Dabine

Baure (danys)
Baure (busashe)
Lemun tatiaka
Inubi

Hangoro

Leaun zaki
Ruwan lesun zaki
fbarba
Tanjirin
Kankana

Givanda

abincinka, 'Ya'yan itace suna ba wa jiki karfi, Yana da suhimeanci ka kiyaye adadin

da aka bayar & nan, Misalan sun hada har da;-

Rabin babba (ko karama daya
2

2 manya

I karani

Rabi

12

Rabin guda
Daya karasmi
Rabin kofi
futsure karani
Daya babba
Butsure

Butsure



§, Kashin Hatsi da Makamantansy

Ko vane daga cikin abubuwan da aka lissafa a nan ya kynshi abin gina jiki da

kuma na sa karfi o cikinsa, Misalan vannan kashi sun hada da;~

Burodi

Biskit

Dafaffen hatzi

Gurasa ko cipati ko kanzo
Shinkafa dafaffa

Datfaffen taliya, makaroni da
makamantansu

Garin hatsi ko hilawa

Wake dafaffe

Tumun gero ko dawa

Masara {(dafaffa ko gasassa)
Sayayyen masara

Dankalin turawa

Dankalin Hausa

Doya

o S i - — - S i s

Yanka daya

Daya mai tsawo

Rabin kofi

Kashi 3 daga 4 na kofl

Rabin kofl

Rabin kofi

Babban cokn'i 2 da rabi
Rabin kofl

Misalin duntsa daya

I karama

kofi daya

1 karami

Rabin guda

Daya blsa uku na karama

Yana da schissanci ka ga cewa ka Bi awon da aka kiyasta a nan saboda wadannan

kashin abinci suna sawa jiki zaki da yava,
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b, Kashin Nama da Makasancinsa
Vannan kashi yana kunshe da abubuwan dake gina jiki dumi, 6a misalan wanpan

kashi kamar haka:-

. S D S T S - S W T S S - i > -~ "

Nama (na rago, tunkiya, akuya, shanu

kaza da sauran tsuntsaye) Yanka 3 makimanta
Kwail 1

Kifi{ - danye da sandararre 1

Kifi - busashshe 1 karami
Tarwada 5 kanana

Kifin gwangwonl - sadin Yanka 3
Cuku {(busashshe) 1 makimancl

7, Kashin Kayan Maike

Vannan kashi yana da mai a cikinsa, kuma ko vane dajp “ikinsy zai iya ba jiki

karfi a aisalin calories 45, Kana iya anfani da ko vane a w:zicayln sauran wvajen sauya

abincinka,

Misali Adadi
Man shanu Karamin cokali 1
Manja, ko na gyada, ko na auduga _
ko na bl rana, ko na kade Karamin cokali 1
Apararl ko cukunsa Babban cokali 1

Gyada, yazawa da makamantansu 6 kanana

e i el LT PN ——
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Kanar yadda aka yb beyani baya, wadenman kashi kashin abinci suma da
auninmanct sosai vajsn Lissafin apincin da eai civon sukael zai i ba tare da abincin _.:
ya gaza da wani abu ba, S aisalin yadda za's yi amtani da wademman kashi kashin
abinci a sani biyan bukata, _ |
tdan nisali kane so k3 hade abincin 43 zai bada varlin caiories 1500 kues va.

kunshi duk kashin abingin da aka smbata, gashi;-

Atincin mai civon sukari da zai bads karfin calorigs 1509

Kashin Abjinci Adadi Karti (Calories)
Yavan Husaya wo

Hadara 2 Kofi 2 KL

Ganyaye na farke Baby Adadi . - -

Ganyaye na biyu 2 | Kofi 1 - 70

'Ya'yan [taca 4 Ya danganta da irf 160

Hatsi da makamantansa 5 !a danganta da iri 350

Nama da makasantansa & Babbar tsoka 450

Kayan saike _ 3 Kargain cokal{ 3 135

Dukan Adadi (Karfi) ' 1605

[ 3. sz == yages
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Ga kuma bayani a jadawali yadda za'a yi lissafin abin da za'a ci ko wane

lokacin ¢in abinci,

Kashin Abincl da Yawan Awo Karfi (Calories)

lokacin cinsa Husaya

0a Safa

Madara i Kofi | 170
Dan icce ! Ya danganta da iri 40
Nama 1 Yarka 1 75
Hatsi ko makamantansa ! Ya danganta da irl 70
Kayan maiko | Karmin cokali | A5
Dukkan adadi 400
ERT === EzEzI=== EREIISIZSESEEESTEEESER
0a Rana

Nana 2 Yanka 2 150
Hatsi ko makamantansa 2 Ya danganta da iri 149
Dan icce 1 Ya danganta da iri 40
Kayan maiko 1 Karamin cokali | 45
Dukkan adadi 375

B CIEISECITISrSEIEEEESNEIITIEEZ EEEI=s=Ex o0 iEEEE =
02 Yamma

Nama 2 Yanka 3 225
Hatsi da makamantansa 2 Ya danganta da . 140
Kashin ganyaye na biyu 2 Kofi 1 70
Dan icce 1 Ya dangania da iri 40
Kayan maiko ! Karamin cokali | 45
Dukkan adadi 520

A lokacin keanciva

Hadara 1 Kofi | 170
Dan icce 1 Ya danganta da iri 41
Dukkan adadi 210
R Sy NSNS EE SRR ST oECEITES SIS CEEaTITSIsEmESssSoEIsT ==
Jimlar Adadi baki daya 1505

===z = EFFEFEETIIEESIOTISNENRETY
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2,2 Motsa jiki:

Hotwa jiki akai » kai yans taimakawa wajen saulaka cutar sukari,
Bzbu ma inda wannan yafi alfanu kawar ga wanda yake gashi da watukar kiba
bayan civon sukari., Za'a iya bukstar kara abinci kafin a motsa jikin ko
kuaa bayan an motsa, koda yaks wannan ya danganta ga matsayin hauhawar

sukarin & cikin jinln sutus,

2,3 Magunguna!

Yagunguna da aka asfani da sy wajen sauwaka cutar sukari sune
kwayoyi ko kuma jre-iren insulin da ake allura da su,

Kvayoyin magungunan sun kasu biyu, kuma ko wana nau'i daga cikinsy,
ko kuma dukkansu, wuna iys amfani a madadin allura, Wati yawa masu cuiar
sukari nau'i na biyu ana basu daya daga cikin irs-iven vadan nan magungunan
ne ko kuma sa dukkansu, Hisalin nau'in keayoyin ca daya wato wadanda ake
kira da turanci “sulfonylurea® sune "diabinese#® d. “8libenclamida* wanda
shi sa ake fi sani da ‘daonil®" da “telbutamide” ¥o “artosin®*® da dai
sauransu, Dan gane da kwayoyl nau‘i na biyu kuma eato “biguanide® a
turance, ‘“metformin®* ne kawal aka f1 amfani da ehi. Magungunan
sulfonylurea sune ke sawva tsckan nan kaimin samar da ingulin su kumi sa a3
sauran Jiki kezari, 8Shl kuma waganin.biguanide shine ke sa a rage kaisj
vajen cin abinci da kuma takaita yadda 'yan hanji ke wvuce va da abinci zuwa
ga Jini, Vatau dai kvayoyin sunse da kyau ga wai cutar sukari wanda kuma
yake da matsananciyar kiba, Ana amfani da dukkan nau's'in kwayoyin biyu
doain sauwaka naa'l na biye na cutar sukarin, wadda ba & iya {sagaita

hauhawar zrakin da ke cikin jinin eai fama da clwon sukarin tz hanyar
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kayyade abinda zai ci, Sai dai wadannan magunguna basa iya tsinana wani abu
idan cutar tayi kamari, Idan cutar takai ga wannan matsanan cin hali to
babu abin yi illa a maye gurbin kvayoyin da allurar insulin, Marar lafiyar
dake shan daya daga cikin vadnnan kwayoyin zai rika jin abubuwa kamar su
civon ciki, alamar jin amai, da kuma kasala, To amma ana iya shawo kan
vadannan idan aka hadiyi magnin bayan an cika ciki da abinci, Wata shawara
ga mai shan saganin ita ce kusa cewa lalle ya yi nesa-nesa da giya idan ma

har yana shanta domin ita giyar tana iya bata amfanin maganin a cikin jiki,

2,4  Allurar Insulin;

Ana asfani da insulin a wajen samun saukin cotar sukari nau'i ma
daya, ko kusa irin wanda ta kai intaha a nau'i na day 1 ko na biyun ko kuma
a vajen vanda za's yi wa hida, ko k;ll ga mal rashin lafiya ko mal juna
biyu, Akwal nau'o'in insulin iri-iri, Lilisl ne ke zabar maka irin insulin
din da ya dace da bukatarka, Yana da mahimsanci kuwa ka san irin insulin
din da kake asfani dashi, kuma yana da.;yau ka dauwama da yin anfani da
irinsa domin wvani pau'in dabam amfanisa na iya banbanta da wani, Mai yiwuwa
kana bukatar allura biyu na insulin a kowace rana, daya da safe kafin ka
karya kumallo, dayar kusa kafin kaci abincin dare, Yawanci dai a asibiti ne
ake fara yi va mutum allurar insulin, Da zarar mara lafiya ya murmure sai
kuma a koya masa yadda zai shiga 'tarkon insulin na *mutuka raba*’,

Akwai sirinji da allura na susamman da ake amfani da su wajen allura
insulin, Kana iya amfani da su sau da yawa kafin a mysanya su da vasu, Ama
baka shawarar ka riks dafasu akalla sau daya cikin kvana biyu, 6a kuma

yadda zaka dafa su;
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1, A cire sirinji daga bota,

2, A sanya sirinji da bota da allurar a cikin 'yar tukunya ko kwano mai
kyau, a zuba ruwa mai kyau a lullube su sa'annan a rufe tukunyar,

3, A aza a kan wuta kusa barsu su tafasa a bar su suyi ta tafarfasa har
na tsawon kimanin minti goma zuwa shabiyar,

4, A ciresu a zuba a cikin vani abu mai sanyi,

Yana da wmahimmanci yva kasance an wanke hannaye fes a kowane lokacin
da za'a yi allurar, A surmuza kvalbar insulin sosai domin a cuda ta, Idan
za'a cika sirinji kuma sai a tabbatar da cewa an fitar da dukkan iskan da
ke cikinsa ta lalatsa sicinji sannu a hankali, Ta haka idan aka tura botar
sama, sai dukkan iskan dake cikin sirinji ya fita, Idan iskan yaki fita, to
a mayar da insulin din cikin kevalbar sa'annan a sake cika sirinjin,

Hakanan kuma muhimsin abu ne a rika sauya wajen da za'a yi allurar a
kai a kai, Domin kuwa idan aka yi ta yin allurar a wuri daya zai sa wajen
yayi kuly, ya kusa hama insulin din bin jiki, Wuraren da suka dace a yi

allurar insulin sune;-

- Saman cinya da bayanta da kuma gabanta,
- Saman dantse da gabansa,

~ Saman duzave da kuma gefensa,

= ciki,

Tilas ne a tabbatar da cewa yawan insulin da za'a yi allurarsa
adadin daidai Vlkl..Kldl a taba allurar kuma ba sai an goge wajan da za a
yi allurarba, Idan an zo yin allurar sai a soka t: {saye ba tare da an
karkatata ba, Daga nan sai a jawo botar sannu a hap ali, domin a tabbatar

da cava ba a kan jijiya take ba, daga nan sai . dannata dowin a saki



dukkan ruvan maganin, degs nan kuma sal a fltar Ga ailurar, Shike nan an
gama, Wata shavaca itace, yana da kyau a yi alsma a }ikin sirinfi da vata
takarda da ska sava danko ko tauwada, wadda ruwa baya wanketa, domin a san
yavan insulin din da ake bukata, Ya kamata wani dan' uwan narar lafiyar ko
kuma abokins: ya san yadda ake yin allurar, dowin ya agaza masa in ya
shiga halin da yake bukatar taimako, Haka nan kuma lalle duk wadanda suke
anfand da allurar Insulin sukasance suna da wand sirindi da kuma allurar ko
da wadanda suke amfani dazu sun kare ko sun lalace,

Wasu fitattun aatsalalin da ke tattare da allurar insulin sune; wasu
autang tdan suba vi ko akayt musu abtlucar jikin su ba zat amince da ttaba,
saboda haka sai su shiga wata wahala, watz sa'a w3 har sal an sake wasu
vani nau*in allurar, Wata matsalar kuma itace kulu a wajen da ake yin
allurar, da kuma karancin sukart & cikin jinf,

Karancin sukari a cikin jini yara faruva ne a sanadlyya daya daga
cikin vadannan abybuwa:-

- Amfani da irsulin mai yvava,

= Cin abinci a makare ko kin cin abincin ko kuma
cin kadan,

= Bayan an motze jiki ko kuma anyi aiki sai
vahalar we, | |

= Haka kuea ana iya samun karancin sukari a jini
haka kawal ba tare da vani dalili be,

Fltatéun alswun kacancin |uk1;£ “kuwe :(un(;. yin  rufa da [in
satsanancivar yunva da bushewar jiki wusawman a fuska da nakva:kyata da

dundusi (rashin gani sosai) da in'ina da rashin natsuwa,
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Ana sauvaka wadan nan alamy ta hanyar shan wani abu mai zaki kuma
mai saurin narkewa, alal misali cokali daya na zuma ko na madi, ko cokula
biyu ko fiye da haka na sukari ko gulucodi ko rab:in tambilan daya na
lukozad ko 'ya'yan dabino ke halawa ko kunu ko surk:n ‘a aka sa wa sukari,
Abu ne mai kyau ga mai cutar sukari ya rika tafiya da wani abu mai zaki
(misali daya daga cikin abubuwan da aka zana a sasa) a duk inda yake kuma
ya sha shi da zarar yaji duriyar alasar karancin sukari a jikinsa, Kada ace
bari in bari in gani ko alamun sa lafa, dowin rashin yin maganin (alamun
karancin sukarin a jiki) na iya kaiva ga susa, Hakanan kuma yama da
suhimmanci eutum yayl kokari ya san dajilln daya ke haifar da rashin
sukarin a jininsa domin a yi maganinsa a gaba. Idan wutum yana samun bugun
rashin sukari a jini da dama a rana da;a to mai yiwuwa wannan na nufin sai
an sauya yawan ruwan allurar insulin da wutunin ya ke yi, To anan shawira
ita ce smutum ya hamzarta ya tafi ya ga likita, Yana da suhimmanci sosai
teva ko dai dan'uwa ko kuma wani wanda kuke tare kusan ko da yaushe (a
kasuwa ne ko a gida ko wurin aiki) ya san cawa kana da riwon sukari kuma
kana anfani da allurar insulin, domin ko da wani abu yaka faru (kamar
karancin sukari a jini bayan allurar) su taimakeka ko su kaika wajen likita
har in ya zama dola,

Oa san saau ne da sai wai yin allurar insulin ya aje ruwan allurar a
clkin gidan sanyi (firiji) asma ba a cikin gidan kankarar ba, Inda kuma
babu firiji, to sai a aje shi a cikin randa wadda ke kan yashi, Shawara mai
anfani itace cewa kada mai ciwon sukari da ke kan allurar insulin ya sha

barasa domin zaka hana shi ruwan maganin yin aiki sosai a cikin jiki,

ol
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2,6 Twananin yavan sukari ajini ga wai cutar sukari da kuma yayin da
ciwo ya kamasa ;-
Tsananin sukari a jini yana faruva ne a sanadiyyar daya daga cikin
vadannan abubuwa ;
= Rashin bin vani tartibin tsarin cin abinci da
kuma cin abinci mai sa karfi fiye da‘klna.
= Rashin anfani da isasshen insulin din da jikinka
ke bukata, ko kuma rashin shan kwayoyin magani a
kal a kai yadda ya kamata
~ Yayin da wata rashin lafiya (cuta) ta kama mutum,

Idan mutus bai shan maganinsa ko yin allurarsa a kan kari, kuma ya
bari yawan sukari ya hauhawa a jikinsa to sai wasy a! sun tsananin sukari a
jini su bayyana a garesa, Vadan nan alamu su ne yawan }in kishi da yawan
yin fitsari da kuma jin alamar rashin latiya, da jin juwa da kusa jin
alasun ciwon ciki, Idan ba'a yi maganinsu ¢ikin hamzari ba to fa abin yana
iya kaiva ga somawa,

Idan ciwo ya kama mai cutar sukari kada yace zai dena shan magani
ba, tunba dai wadanda ke kan allurar insulin ba, Kada kayi kuskuren cewa ai
tunda ban lafiya kuma ban iya cin abinci sosai to bal kamata inyl allurar
insulin ba, Hasali ma mafi yawan lckuta, a Jokacin rashin lafiya ko wani
ciwon sal yawan sukari a cikin jini ya karu, kaga kuma dole a bukaci
insulin, (Haka ma wadanda ke shan kwvayoyi wata sa'a sai an sauya susu
sagani sun koma ga allura kafin a shawo kan rashin lafiyar tasu), Idan baka
iya cin abin cinka na yau da kullum, %o sai ka sha kwatan kwacinsa mai

ruva-ruwa kamar su kunu, fura, sadara, lukozed da dai sauran ire-irensu, Ka



197

tuna cewa a duk lokacin da kaji alamun yawan sukari i) rashin lafiya to ka

garzaya zuwva asibiti domin likita ya duba ka sosai,

3,0 Yadda za'a rika lura da matsayin sukari a
jini ¢
Akwai hanyoyi da dama da wai ciwon sukari zai iya gane ko yana sasun

saukin ciwon, Wadan nan hanyoyi sune:

3,1 Tambayoyi (a tasbayeka ko kuma kai ka tasbayi kanka) alal misali;
- Sauynava n2 ka sami rashin lafiya a sati ko a
vata?
- Sauna ka saai alamun karancin sukari a rana ko a
nikol
- fkwai ciwon kai ko kasala bayan ka farka da
safal
- Sau nawa ka ke fitsari a ranma kuma sau nawa ka ke tashi shan ruwa da
dare, ldan amsoshin dukkan wadan nan tambayoyli ya kasance a'a ne ko kuma
dai wani abu makamancin a'an to ga alama dai kana samun sauki, Sai dai fa

wannan zance ba nassi ne ba, yana iya tashi,

3.2 Auna Nauyi ;

Idan mai cutar sukari kuma mai kiba yana raga nauyi, ko kuma idan
vanda yake yin allurar insulin ya kasance nauyin sa ba raguba kumsa bai
karuba, to a alama ya shawo kan cutar kenan, Sai dai fa shima vannan zance

ba nassin bane,



198

3.7 funa Fitsari

Yana da mahiamancin gaske ga dukkan masu ciwon sukari da suyi wannan
awo, Yawanci dai ana o ne a yi awon ko dai kafin aci abinci ko fafin a
kvanta barcin dare, ko kuma a dukkan lokucin da ake jin duriyar hauhawar
sukari ko karancinsa a jini, Aupa fitsari ayhisai ne ga wai ciwon sukari
donin yana taiwakon mai cutar va san inda aka kwana kuma vya san yadda zai
shawo kan al'amarin ta hanyar cin abincin da ya dace. Haka kuma bita-da-
kulli ne ga cewa a bi shawarwarin likita, ODadin dadawa ma ana yin awon
fitsari ne domin a tsare kai daga fadawa halin kiki-kaka,

fkwai hanyoyi da dama na auna adadin sukari a fitsari, Ba wasu nan
nasu saukin yi ko da a gida;

Hanya ta daya itace {a asmfani da wani abu da ake kira da turanci
‘clinfgtix' ko kuma 'tes-tape', Shi clinttix ana sausunsa a cikin wata
kvalba wai duhu, shi kuwa tes-tape taskar igiya (ko taf) na awo ne a cikin
vani gida na mysamman, Kowane dai za ai asfani dashi to a tabbita cewa an
bi umaur ni da aka rubuta a jikin kvalbar ko gidan da suke, Idan clinistix
ne za a yi anfani da shi to sai ka dauki warka daya sa'an nan a tsoma shi
cikin fitsarin da aka tanada, Bayan nan launin da aka samu a kan varkar sai
¢ kvatanta shi da ieln launtkan dake fikin gidan saganin, [dan test-tape ne
za'a yi amfani dashi, to sai a yago tef (ko igiyar) mai kimanin tsawon dan
yatsa, sa'an nan a tsoma shi sannu a hankali a cikin fitsarin, Duk irin
launin da aka gani a jikin tef din sai a kwatanta shi da irin launukan dake
jikin gidan taf din,

Hanya ta biyu; A wannan hanyar ana asfani ne da wasu kwayoy: da ake
kira "clinitest", Za a saka kvayar ne a cikin fitsarin da aka tanada, Sa'an

nan a duba irin launin da ya koma da kvayar ta gasa '‘a‘arfasa-tafarfasa’,
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Ko dai wace hanya aka bi ta auna f(itsarin, auhimsin eby shine a
ajiye abun aunavar (watau clinistix ko testape ko clinitest) a wuri busa

sshe, mai sanyi, mai duhy kuma inda yara ba za su taba shiba,
4,0 MHatakan kare kai;

4,1 FKula da kafa;- Bayan sutum ya dade da cutar sukari a rayuwarsa, zai ji
tamkar kafarsa ba tasa bace saboda rashin jini a kafar, Saboda haka
suhinmin abuy ne mai ciwon sukari ya kula da kafarsa da kyau, Domin ayi

maganin vasuy matsaloll da ke lya tasowa, sai a kula da vadannan shawarwari

a, A kodayaushe kafarka da tafinta su kasance cikin tsafta, kuma ba a
jika ba, Idan za'a wanke su fo a tabbata cewa ruwan ba mai zafi
kvarai bane,

b, Kada ka aje kafarka daf da wuta (idan kana jin dumi),

c, Kada kayl yawoba takalai, Sa'an 'n;n ka sanya takalwan da suka yi
naka daidai, .

d, Kabl a hankali wajen yanke mfra. Idan ka lu 2 da alamar fashewar
jiki to garzaya ka sheda wa likita,

'} Idan kuma baka iya gani tangaran to kace wa watarka, ko aboki ko
salamar asibiti (nas) ta rika dubd aaka kafa funka akai a kai,

v

4,2 Shan taba da Cutar Sukari ;

Shan taba abin cutarva ne a jiki ko da ma autum baya da cutar

sukari, Idan kana da cutar sukari kuma kana shan taba, to akwai hatsarin
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ceva zaka yi wa kafofin da jini ke bi il'a, Vannan kusa yanma iya kaiva ga
jagulewar cutar, Haka ma wannan na iya haifar da ciwon da hanyoyin da iska

ke bi a jiki kai har sa kansar huhy,

4,3 Tukin mota da tafiye-tafiye ga mai cutar
sukari |

Hai cutar sukari wanda yake shan kvayoyi ko kuma wanda yake bin
tsarin abinci don magance cutarsa, yana iya tuka mota shi kadai abinsa ba
fare da yayi kaffa-kaffa da wani abu ba, Sai dai al'amarin ya sha banban ga
mal cutar vanda ya ke kan allurar insulin, Idan kana karbar insulin ne to
kada ka yi tukin mota sai fa idan za ka iya gane 2l:mun karancin sukari a
Jjint da kuma yadda za a wmagance su, Duk wani mai cutar sukari mai yin
allurar to ya rike wata sheda ko alama da za t2 nuna cewa yana cutar
(sukari) a duk lokacin da zai yi tuki ko wata tafiya mai nisa, Kuma lalle
ayi guzurin sukari ko gulukos ko dai wani nau'in abinci wai saurin narkewa
a jiki kamar su burodi mai zaki, dankalin hausa ko rake a tare da mai
ciwon, Ka tuna kuma kada lokacin cin abinci ya zo ba ka ciba, I[dan mata
kama, sai ka tsaya ka ci abincin sa'an nan kaci gaba da tukin ko tafiya,
Doka itace kada ka kuskura ka yi allurar insulin kysa ka ki cin abinci,
Idan kana tuki kaji alamar karancin jini a jikinka, to sai ka kashe wotar,
ka tashi daga kujerar matuki, ka ci wani abinci da ka tapada ko sukari, ka
kuma jira a wajen motar har sai kaji alamun sun sun lafa, Idan zaka yi
vata tafiya mai tsawo, kada ka santa ka riko dukkan kayan allurar a vata
‘yar jaka tare da kai, Vadan nan kayayyaki kuma sun hada da magunguna da

kayan auna fitsari, Haka nan zai yi ma «afani idan wani nan kusa da kai
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(lokacin tafiyar) ya san cewa kana da civon sukari wusasman sa dai idan

kana yin allurar insulin ne,

4.4 Tsafta:

Ka kasance fes-fes a kodayanshe musamman ma dai a wajen da kake (ko
ake yi ma) allura, Kabi a hankali a lokacin da kake yanke farce, Kada ka
yanke su har can makura da fata, doain kar su zame maka jangwangwan, Idan
ka sami yanka ko sar2 a jiki to ka tabhata cewa an tsabtace su an kuma kare
su daga kura da kasa, Kayi kokarin sa tufafin da basu matse ka kvarai ba

domin kar su hana zagayar jini a jikinka,

4,5 Juna=biyw !

Domin lafiyarki yi kokari kiga cewva civon ki ya lafa sosai kafin ki
sani juna biyu, da kuma tsawon lokacin da kike tare da cikin, Ki shaida wa
likita da zarar kin lura cewa an sami ciki, Yin haka yana da muhimmanci
domin a iya sauya magungunan da ki ke sha, Haka kuma ana iya maganin
aatsalolin da ke iya tasowa kuwa ki haihu lami lafiy: tare da jariri mai

lafiya,

5,0  Cututtukan da wannan ciwo ki kawo va sune wvadanda sauye-sauye a
jijiyoyi da kafofin jini ke haifarva, A hankali sai wadannan sauye-sanye su
shafi sassan jiki irin su ido da koda da zuciya da kafa da sauransu, An fi
sanun irin wadannan cututtuka ga mutanen nan wadanda a kusan koda yaushs
yawan sukarin dake cikin jininsu ya wuce kima, [dan ana kula da hauhawar
sukarin to za a iya magance al'amarin, ko a kalla a rage kaifisa,

Cututtukan da ciwvon sukari ke kawowa suna bullowa ta alasun dundumi (rashi
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gani) wanda ke iya kaiwa ga makants, da ciwon zuciyva, da lalacewar kafa,
abinda ke jawo macewar kafar gabadaya, Mai ciwon sukari ma zai iya zama va
saal hawan jini saboda rashi aikin zuciya da koda yanda ya bamata, Haka ma
cutar sukari na iya haifar da civon mafitsara, domin yawan sularin da ake
fitarwva daga jiki na iya jawo hayayyafar wasu kwayoyin cuta a nafitsarar,
[ilolin da civon sukari ke kawowa sukan yi shakara da shekaru kafin
su bayyana, sai dai da zarar sun fito to fa maganinsu sai hali, sai Allah,
Rigakafi ance yafi magari, saboda bhaba ka kula da adadin sukarin dake
jinika, ta hanyar cin abincin da likifa ya tsara maka da kusa shan magani
ko yin allura a ciki lokaci, Hakanan kusa da bin duk wata shawvara da
malanan asibiti suka baka (ko likitanka), Ta yin haka sai a sauwaka ko ma a
magance illolin dake tare da wannan ciwo na sukari, Ka tunafa idan ka shawo
kan cutar ba ma alamunta da sifofinta kuruw ne ko tsira da ga wajen suba,
a'a, ka ma yi wa kan ka kiyasul laili daga illolin da takan haifar, Haka

kuma sai ka rayu cikin jin dadi da lafiya ka wala kamar kowa,



