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INTRODUCTION AND AIM OF THE WORK 

INTIHHHI(TION: 

ll;Jscd on retrospectiVe stud1cs ti·om the 1930s to the 19h0s. it has 

been ti-cquently stated that diabetic nephropathy affects 30 to 35% of 

patients with type I diabetes, although recent evidence suggests that its 

incidence is decreasing. The clinical course of established diabetic 

nephropathy has also improved recently. For instance. the five year 

survival rate of patients with persistent proteinuria has increased from less 

than 20% before 1970 to approximately 50% in the last 20 years. 

Although improved glycemic control may have played a part, a 

major reason for the apparent change in the natural history of diabetic 

nephropathv 1s likely to be earlier and more effective antihypertensive 

therapy. 

In any given patient, it is not easy to detennine the relationship 

between diabetic nephropathy and hypertension which theoretically could 

be cause-effect, association or effect-cause Longitudinal studies 

performed in Denmark have shown that incipient diabetic nephropathy 

generally precedes the onset of hype11ension in type l diabetic patients and 

cross scctJUnal studies have also shown that a small rise in blood pressure 

is a feature of incipient nephropathy. 

The aetiology of diabetic nephropathy remams unclear. 

Nevertheless, it is of urgent 1mportance to detect the pat1ents predisposed 

to this complication, as it is \Veil known that early measures can modifY 

the course of the disease 
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AJM OF THE WORK 

The ptupose of the present study is to compare the eJTect of some 

AC.E. inhibitors on diabetic microalbuminuria to determine if there is 

evidence for a specific effect of them on decreasing microalbuminuria in 

diabetic patients. 

3 members of A.C.E. inhibitors will be under comparison in this 

study which are 

1- Captopril in a dose of 12.5 mg/day 

2- Perindopril in a dose of 2.0 mg/day 

3- Lisinopril in adose of 5 mg/day 



REVIEW OF LITERATURE 
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WHAT IS DIABETES MELLITUS 

Histot·ical Note : 

The word (diahctes)is a Greek term and literally means (siphon). It 

was chosen by ancient physicians to denote copious and apparently 

unregulated discharge ofurin I.e. (polyuria) the word (mellitus) is actually 

Latin and literally means (Honeyswect) Hence (diabetes mellitus) 

historically was employed in reference to patients with persistent and 

copious discharge of sweat urin, what we would refer to as polyuria and 

glucosuria (Selby eta/., 1990). 

( lf course polyuria and glucosuria do not detlne diabetes mellitus~ 

they merely characterize the condition and loosely reflect degree of 

glycemia. That the kidney itself could become stmcturally deranged and 

functionally impaired to the point or uremia in the context of diabetes 

mellitus was not fonnally reCOI:,'11ized until I 936 when kimmelstiel and 

wilson reported nodular amorphous concretions in the glomeruli of patients 

with long standing diabetes who for the first time in history were being 

kept alive wtth exogenous daily Insulin inJection (Mogensen eta!., /984). 

Utahctcs mellitus ts a very common dtsorder wtth an cstnnated 

prevalence between 2 and 4 per cent in the umted states. The 

complications of diabetes account for over 25 per cent of all new cases of 

end stage renal failure and over 50 percent of all lower extremity 

amputations and diabetes is the leading cause of blindness with 

approximately 5000 newly discovered cases per year additionally diabetes 

account . ti1r I 0 per cent of a! acute hospital days (Nuta/1, 1983). 



Evident'l' of genetic factors: 

Th~ evidence that diabetes mellitus is at least in pai1 gcneticallv 

det~nliiiH.:d comes mainly ti·om studies of twins and knowledge of the 

ti·equencv of the disease among relatives of affected persons. 

Twins studies: 

Conceming data trom twin studies it is necessary to add a word of 

caution If both members of a pair of identical twins have the same trait, 

this docs not prove that trait is hereditary since twins tend to share the 

same environment. It is possible they will be exposed to the same hazards; 

for example if one of them contracts a contagious disease such as impetigo 

it is more than likely that the other will also be affected; but obviously 

impetigo is not hereditary. If a particular trait is entirely genetically 

detenmned. then whenever one identical twin is affected the other will also 

be affected even if they have been brought up in different environment 

(Emerr, /986). 

One large survey showed that about 65'% of Identical twins were 

concordant whereas onlv about 20'/o of non identical twins were 

concordant. At the time the study was made, only some twins had 

completed their life spain It is possible that concordance rates would have 

been ln!,!hcr if all twms had been followed till death. Nevertheless, the data 

certainlv Intlicates that genetic fi1ctors are involved in diabetes mellitus but 

the L1ct that a significant proportiOn of the identical twins were discordant 

suggests that the genetic predisposition does not always manifest itself and 

that emimnmental influences must also be involved (Nance, 1979). 
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Family studies: 

!'he Roval Colln~c ot (icncral l'ractitioners 111 London made <I studv 
• L • 

of the first degree relatives (parents, ofhpring and; sibs) of 1107 diabetic 

patients and compared the results with the findings in first degree relatives 

of a non diabetic control group of X 59 persons selected at random from the 

general population. With regard to the finding in the sibs the results were 

very interesting 

I )Iabctics under ]()when dia!,'lJOsed are about 15 times more likelv 

to have an affected sib than healthy persons. In contrast, diabetics over 70 

at diagnosis are only about 1.5 times as likely to have an affected sib. 

These results indicates that there is a strong genetic predisposition in those 

who develop the disease when young. 

In the elderly, diabetes mellitus is more the result of environmental 

factors, at least in a proportion of such individuals in others though 

perhaps the minority, genetic factors may also play a pa1t (Steinberg, 

1973) . 

.\1odt• of inhcr·itancc: 

Some investigators believe that diabetes mellitus is inherited as an 

autosoimii recessive trait others contend that the disease is the result of the 

action of many genes (multi factors) At least a proportion of non insulin 

dependent diabetes IS now recognized to be inherited as an autosomal 

dominant tr<lit. 

It .scems that the m;lJor genetic susceptibility to insulin dependent 

diabete:; 111 man Is dictated lw a gene (or genes) in the HLA region of 

chronHhllille (J winch Is the linkage disequililmum with the l-ILA haplotype 
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DR3-I~X-( 'W7-/\I Thus :1 sib w1lh thts haplotype 1s at an tncn:ased nsk of 

develop1ng diabetes (Friedman & Fialkow, 1980). 

Classification of Diabetes: 

Diabetes is usually prim<Jry, hut may be secondary to other disease. 

PrimarY diabetes is subdivided into insulin dependent diabetes mellitus, 

also known as tvpe I diabetes, and non insulin-dependent diabetes 

mellitus. also known as tvpe II diabetes. Many find this alternative 

nomenclature confitsing, and some explanation is needed. 

The term .Juvenile Onset and Maturity Onset Diabetes were 

widelv used in the past. However, this classification fell out offavour 

when some voung patient were shown to have the (mature) fom1 of the 

disease. and vtcc-versa, making nonsense of the distinction. 

Ivpe I and type II dtabetes are terms introduced many years ago by 

HimswortiL who predicted (long bet(Jre insulin assays were :wailable) that 

the former resulted f]·om insulin deficiency and the latter fl·om insulin 

resistance (0/ef~·kl', /992). 

Type I insulin-dependent diabetes mellitus (IDDM): 

Tvpe I dtabetes IS characterized by little or no endogenous insulin 

secretion. Because of the marked hypomsulinemia; patients with this 

disorder usually present with the acute complications of diabetes mellitus 

such as polvuria. polydypsia, polyphagia, and ketoacidosis. In order to 

prevent ketoacidosis and death. these patients require exogenous insulin 

Jeplacemcnt /\tier the onset of diabetes, patient usually enter a 

(hrmcvnH>on phase) that may last several weeks or months during which 

tnne cndof!enous insulin secretion is restored and f!iucose metabolism mav 
• c ' 
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<lpproacli IIOnn;d I inl(ntunatch the disease Jnvanahlv rcpi<Jccs ancllik 

Jon!! msulm IS reqtJJred. 

Tile peak <l!!e of onset of IDDM 1s between II and !3 years. 

coinc1din!! w1th the onset of puberty but type I diabetes; can be!!in at any 

age, including 111 the elderly Patient with this disorder are usually of 

nonnal weight or thin. Specific l-ILA phenotype (DR3, DR4) occur at a 

much .L'Teater frequency in patient with IDDM than in the general 

population 

The etiology of IDDM is unknown. A leading hypothesis is that a 

v1ral illness or another yet unspecified mitiating event may damage the 

beta cells of the pancreas, followed by a slow auto immune destruction of 

Ihe rema1ning beta cells in susceptible individuals. 

!\nt1-islet cell ;mel anti-insulin antibodies may be detected in 

Individuals several years prior to the onset of diabetes followed by a slow 

detenoratJon 111 !!lucosc tolerance which tinally results Ill the abrupt onset 

of the lliscase. antibodies against the islet cells of the pancreas are present 

<IS h1gh as 1)0"1,, of tvpe I diabetic patients: but they diminish in ti·equency 

to 5 to I 0 percent aJier 20 years. This auto immune hypothesis would also 

account I ell the increased risk of developing diabetes in individuals: with 

certain 1-11 .A genes. because the genes that control the immune response 

are locMcd on the sixth chromosome close to the l-ILA loci (0/e.fsky, 

/992). 

Typt' II '\'on-Insulin Dependent Diabetes Mellitus (NIDDM): 

l\ Jll' II dJ<Jhete' IS much more common than IDDM (approximatelv 

I II c<Jsc.-; llf tvpc II d~<thctcs i(Jr everv case of type I) ~nd usually has its 



onset after a)!e 40. Between 50 and l!O'Yo of the patients with NIDDM are 

overwel)!ht. Some patients are asymtomatic and an elevated plasma 

glucose 1s noted on routinely laboratory study. In other patient, polyuria, 

polvdvpsl<L weakness, fati)2:UC or weight loss bnngs the patient to the 

attent''''' of the physic1an. More rarely patients with NIDDM first seek 

med1cal care because of the complications of long-standing diabetes. 

Plasma insulm levels are relatively decreased in patients with 

NTDDM hut are not as severely reduced as in type I. In some individuals, 

plasma insulin levels may be within the nonnal range or even elevated. 

Patients with NIDDM almost always secrete decreased amounts of insulin, 

however~ following oral glucose challenge. Because insulin deficiency is 

not marked, ketoacidosis is not common in NIDDM unless a stress tltll 

even such as myocardial infarction or infection is superimposed. 

In addition to the abnonnillities of insulin secretion, piltients with 

NIDDM <Jrc also resistant to the action of insulin This insulin resistance 1s 

due both to a decrease in Jns1ilin binding to its plasma membrane receptor 

and to post receptor defect m insulm action. Thus, both a decre<Jse 111 

insulin secretion and llllp;med 1nsulin action contnbute to the 

hyperglvccmia observed in NJDDM. At this time the relative imp011ance 

of these abnormalities in producing the Impaired glucose metabolism is 

unclear. 

WinJe this classific<Jtion is convenient and useful, there are some 

patients who are diftlcult to place in a specific category. Additionally 

patients will, on occasion, progress fi'om a type II form of diabetes to a 

type I. It 1s likely that with each category, there are multiple subtypes that 

have not vet been rcco)2:nized and defined (Emery, 1986), 
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Secondary Diabetes: Tins tvpe of diabetes IS comparatively rare. For 

example destruction of the pancreas secondary to pancreatitis~ cushinl! 

syndro!llc & acru!llegalv are other examples. 

Companson of type f and tvpc II Diabetes Mellitus: 

Type I 

" Synonvm !DDM 

Juvenile onset 

•· Ag of onset Usually·· .10 

·1- ketosis Common 

+· Body weight N onobese 

+ Endogenous insulin Sever deficiency 

secretion. 

~ lnsulm resist. 

' HLA association. 

·- Identical twins. 

· Islet cell a : b. 

t. t.t. c Insufiii 

Occasional 

DR.l. DR4 

50°1<> concordant 

Frequent 

Ncccssar) 

Type II 

N IDDM 

Adult onset 

Usually > 40 

Uncommon 

Obese ( 50-90%) 

Moderate clef 

Almost always 

None 

Almost I 00°/r, 

Absent 

Not required 


