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AIM OF WORK

——

Athergsclercsis in the diabetic population tends
to occﬁr at an ealier age and with greater severity
than in the non diabetic population. Hyperlipidemia
and lipoprotein abnormalities play the major role inm
atherogenesis; In diabetes mellitus many authors report

abnormalities of the lipid pattern.

Our aim is to study the lipoprotein pattern and
free fatty acids in diabetic patients cantralled either
with insﬁlin or oral sulfonylureas, and in uncontrolled
diabetic patients, and compare both groups with healthy
control. Then we will stﬁdy the effect of insulin,
tolbutamide and glibenclamide in a single intravenous
bolﬁs on blond glucose, =serum cholesterol, serun trigly

ceride, serum free fatty acids and lipoprotein pattern.

This is to clarify the most effective means of
treating glucose intolerance and normalizing lipid
dearangement to prevent atheroscierotic complications

in diabetes.
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REVIEW OF LITERATURE
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INTRODUCTION

The relationship between diabetes mellitus and
lipo proteins is of considerable interest, patients
wvith diabetes have greater incidence of coranary
artery disease than non diabetic population of similar
age ( Joseph & Guster.,1979j. There are certain risk
factors, such as hypertension, Cigarette smoking,
and hyperlipidemia, that appear to pléy a rele in the
pathogenesis of atherosclerosis, these same factors

are operative in diabetes | Kirk et al.,, 1980;.

The major causes of merbidity ana mortality
in patients with diabetes mellitﬁs are related to
diseases of microcirculation and @macrocirculation.
Hicrccircﬁlatory changes are most commonly found in
the capillaries of the eyes, the Kidney, and in other
areas of the body. The disease of the large sized
and mediﬁm—sized arteries is -athersclerosis , wnich
appears to be indistinguishable from that observed
in non diabetic patients ( Strandness et al., 1%964}.
Huwéver the disease appears at an eérlier age in
diabetic,is more extensive, and is associated uith a

higher morbidity and mortality (Santen et al., 19723.

Of the total lipids in human blcod total
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cholesterol forms aboﬁt 53 percent and the phospholipids
aboﬁt 35 percent the remainder is neﬁtral fat. in
normal Egyptians the mean total lipids have been found

to be 412.2 mg % + 10.9 (Raarat, 1975).

Regarding the lipid and lipo-protein fractions
in normal Egyptians, the mean total plasma cholesterol
was 175;3 mg% 3 and the lipoprotein pattern was alpha
fractiocn 120;1 mg =, Beta fraction 212.5 mg % and the
non mobile fraction 86.5 mg %. The Beta / alpha

lipoprotein ratio was 1.8 .

In Diabetic Egyptiéns, there wvas marked derange-

ment of the lipids and lipoprotein pattern.

The total serum lipids have been found to be
472.1 mg %, and total plasma cholestetol 218.6 mg = .
0f the lipo-protein fractions, alpha forms 93;1 mg o,
Beta. 275.9 mg %, and non mobile fraction 102,9 wgh

The Beta , alpha ratio amount to 3.25 (Raafat, 1973 ).
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Lipoprotein Hetabolism in Diabetes Mellitus:

Diabetic patients who demonstrate premature athero
selerosis not infrequentliy haﬁe hyperlipidemia, Its pre-
velance is variable, depending on the type and severity
of diabetes, glycemic caontrol, nﬁtritiunal status, age

and cther factors. (Ganda, 198ﬁj;

Epidemiologic data indicate that individual lipo-
proteins, ot combination of 1ipids and lipo-proteins, are
better predictors of risk for coronary artery disease than
are the levels of total plésmé lipids alune; Thus, low
density lipoprotein chaolesterol LLDL-cholf is a strongly
positiﬁe risk factor, particﬁléry at yoﬁnger ages ( {60yl);
and high density lipopratein cholestercl (HDL-chol) is
an eqﬁally strong, thoﬁgh negati;e, risk tactor at all

ages { Kannel & Hegee.,l979j.

Cholesterol Metabolism :

In astatistical sense, the most frequent 1lipid
abnormality in the diabetic is hypertriglyceridemia,
vith or withoﬁt an associated increase in plasma total

cholesterol {(S5impson et al;, 1979 );

The work of Goldstein and Brown in cultured

fibroblasts, lymphocytes, and other models established
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the presence of a spesific LDL receptor pathway.

Their work indicates that LDL - cell interaction
inclﬁdes binding of LDL at a spesific cell surface
receptor site, followed by its entrance and lyso-

somal degradation . The free cholesteral thus

released intracellularly ; (a) leads to suppressian

of akey enzyme, hydroxy methyl glﬁtaryl (HMG) - COA-
redﬁctase, thus suppressing intracellular cholesterol
synthesis, ana (b) stimﬁlates cholestercl erterifica-
tion by activating the acyl COA : cholesterol acyl
transferase (ACAT, system. These events lead to
inhibition of LDL receptor when acritical concentration
of intracellular cholestercl is available. If the LDL
prodﬁction exceeds its clearance via the receptor pathvay,
the consequent increased LDL concentrations in plasma
facilitates its uptake in reticﬁloendc thelial system
as well as arterial wall ( Geldstein & Brown.1977). In
preliminary studies, no defects in LDL receptor binding
have been found in diabetes perse { Chait eg al,, 1979).
Insﬁlin may also have important effects on HUG-CUA
reductase, the rate limiting enzyme in LDL me fabolism.
However, divergent results have been noted in the few

studies done thus far. (Saudek & Ender.1979).
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High-Density Lipoprotein and Diébetes:

Accumulating evidence indicates a role for HDL
in the prevention of cholesterol deposition in peripheral
tissﬁes ; The mechanisms underlying the protective
effect of HDL against'atherosclerosis, and is the
subject of intensive investigation, is presently un-

clear { HMiller 1978) and ( Tall & Smail.}978).

According to one attractive view the nacent HOL
is secreted by the liver as adisceldal particle, con-
taining mostly phospholipides; In the blood or in the
periphery, the discoidal HDL picks ﬁp free cholesteral
from the cell membranes and, perhaps, from remnant
particles and IDL \ generated by degradation of chylo-
microus and VLDL ). The lecithin cholestercl acyl
transferase (LCAT) system, intimately active in this
process, generates,cholesteral esters in the HDL from
these lipids and converts them into a spherical shape.
Each of these cholesterol ester; enriched particles,
HDL and rewnant, may then be recognized by hepatocyte
recepiors, leading to uptake, degradation and finalily,
billiary excretion of cholesteral ( Tall& Small.,l978)
and (Hamilton , 1978 ) . A preferential utilization

of free cholesterol from high density lipo-proteins fOr
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biliary cholestercl secretion has been demonstrated

in msn ( Schuartz et al., 1978).

The interaction of HDL and its subtypes (HDLZ.
HDLBJ with the LDL receptor are poorly understood ¢
(Daerr et al,, 1%79). Howvever, in cultured human
fibroblasts, HDL some how reduces the binding of LDL,
thereby reducing the entrance and degradation of LDL
(fliller et al., 1977). In cultured human arterial cells,
a competition of HUL with LDL - binding sites has also
been shoun. { Carey et al;, 1976). Recent studies
revealed that high cholesternol intake in man results

in a qﬁalitatiuely abnormal HDL particle (HDLC or HbLyJ,

which 1s enriched with Apo E and like LDL, is athero-

genic ( {lahley et al., 1978};

Epidemiclogic studies stromgly suggested an
inverse correlation of HDL- cholesterol level with the
development of ischemic heart disease ( Rhoads et al.,

1976) and(Castelli et al ., 1977) .
Other investigators have shown & similar pro-

tective effect of HDL, as reflected by direct measurement

af the plasma concentrations of apoprotein A-i and A-il
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(Avogaro et al., 1979 ). MNost of these studies revealed
the inverse relation of HDL and étherosclerosis to be

independent of other lipid abrnormalities.

Several reports indicate an over all reduction
of HDL=-chalesteral levels in diébetic patients .{Cordon
et al., 1977). Gne important finding is that diabetic
Women, in general , have a greater lowering of HDL-
cholesterol levels than do diabetic men when compared
vith non diabetic controls ( Ganda et al., 1979 and Beacnhn
et al., 1979;. This may, partly expléin tne relative
increagse in coronary heart disease in diabetic waomen
relative to that of men as observed in Framingham and
other stﬁdies ( Bradley 1971 and Gorden et al, 1977 .
Angther important observation is that the lowered HDL=~
chalesterol levels are particularly confined to none
insulin depend diabetics ( Ganda et al., 1979) and
(Stanton ,1978). In saome studies, insulin - dependent
diabetics had significantly higher levelis than the non
diabetic controls of either sex ( Nikkila,1978). These
gbservatiaons, can be at least partly explained by the
known inverse correlation of HDL cholesterel with
adipusity and triglyaride levels {( Glueck et al.,

1976 and Schaeffer et al., 1978}, and by a positive
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correlation with lipoprotein lipase activity. (Nikkila ,
1978 ) . The non-insulin dependent diabetic patients,
vhetner on diet or on oral hypoylycemic agents, are

morTe likely to be obese and nypertriglyceridemic . Yet
the heterogenipityof the dianetic pepulations studies

as well as differences in state oY diabetic control

have led to much confusion and cantruﬁersy. However,
several trends are emerging; One is that insulin -
dificient diabetics or poorly comtrolled insulin - re-
quiring diabetics have low HDL-cholesterol levels
Nikkila , 1978) , Nikkila 1973 and Bennion & Grundy,1977),
and in large part the HDL- chel returns toward normal
with institution of insulin and improvement of giabetic

control ( Calvert et al., 19785.

In some reports the Hol- chel correlates wvith
such indexes of diabetic control as glycosylated
hemoglobin concentrations or plasma glﬁcose ievels.
(Lopes g Virellal977 and Calvert et al., 1978) . Such
patients have a highly significant correlation betwesn
HDL chol post heparin LPL, and adipose tissue LPL,
ang Lhe initially subnormal levels of HDL- chol anu

adipose tissue LPL rise in response te insulin

administration \Nikkila , 1978 ,. 1In fact, several
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different groups have reported recently that wvell
controlled insulin - requiring diébetics have
elevated HDL- chol levels. ( Durrington., 1978 )
and Calvert et al., 1978 ). This may represent

another argument for good diabetic control.

{n the other hand, méturity - onset diabetes
decreases HDL - cholesterol levels ( lopes -virella
et al;, 197+ and Nikkila,1978,, but only if plasma
triglyceride lewvels and jor plasma giﬁcose levels
are elevated. In tnese sﬁbjects, there 1s no
carrelation petween HDL-cnolesterol and indaxes of
diabetic cantrel ( Nikkila., 1978 and iCalvert et al.,
1978 ); Of great concern are the reports tnat
diabetics taking sulfonylufeas have lower
levels of HDL - chol than diabetics cantralled by

other means { Calvert et al., 1978).

Triglyceride Metabolism in Diabetes :

Insulin plays a critical role 1in the productian
and clearance aof triglycerides in the diapetics {Brunzell

Gisrman.,1978 and Nikkila et al., 1977 ). In severs
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