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Background :Abnormal insulin secretion has been considered the main cause of changes in
carbohydrate lipid and protein metabolism in diabetes mellitus(DM) with increased muscle proteolysis
and amino acid mobilization. :

Aim : to study the effect of glycemic control and hypertension on three basic amino acids .arginine
(Arg.) Aysine (Lys) & histidine (His) in type 11 DM.

Subjects: Iifty five patients with type 11 diabetes mellitus (DM) were included in the study . They were
39 normotensive & 106 hypertensives with different grades of glycemic control as revealed by the level
of glycated I1b. (HbAk). Thirty eight were with poor control ; HbAlc > 8.5 % ,( 27 normotensives & 11
hypertensives) while 17 were with acceptable range of control, HbAlc 6.8 - 8.5 % (12 normotensives &
3 hypertensives),

Forty non diabetic subjects ( 28 normotensives & 12 hypertensives) were also included in the study as a
control group.

Methods: Glycated Hb (HbAk) was measured by affinity resin column chromatography and serum
amino acid analysis was done by reversed high performance liquid chromatography.

The results show that type Il DM had caused a significant reduction in serum Arg (a precursor of nitric
oxide which has an important role in the reduction of diabetic complications) with a significant
elevation in serum Lys .while no change in serum His could be seen. lypertension , on the other hand
has caused a significant elevation in serum His in both diabetics & non diabetics. Serum Arg was not
changed while a significant elevation in serum Lys. was found in the non diabetic hypertensive subjects

wwhich disappeared in the diabetic hypertensive patients. No effect of the glycemic control

on the

concentration of any of the three amino acids could be detected in the diabetics of the present study.
The possible suggestions and explanations for these events are mentioned.
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Introduction

Abnormal insulin secretion or action has been
considered the main cause of changes in
carbohydrate .lipid & protein metabolism in
diabetes mellitus ( 1,2 ), and insulin deficiency
was reported to accompany augmented proteolysis
in muscles with increased amino acid mobilization (
3 ). Accordingly the degree of glycemic control is
an important factor in modulating the general action
of diabetes mellitus. On the other hand insulin
resistance syndrome was reported to associate
elevated blood pressure ( 4 ,5 ) .This could be
mediated through the increase in catecholamines in
both diabetic and non diabetic people (6 ).

The present work was undertaken to study the
effect of type 1 D M on three basic amino acids
arginine (Arg), lysinc (Lys) & histidine (His) &
some modulating factors namely the glyceruic
control & hypertension,
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Material & Methods :

A. Subjects:

1. Diabetic patients :

Fifty five patients with type I1I DM attending the
diabetic clinic of the university Hospital of Saddam
College of Medicine were included in this study
They were of different degrees of glycemic control

Some were normotensives & others were
hypertensives .
2. Forly non diabetic normotensive &

hypertensive people of matching age and sex were
included

in the study for comparison.

B. Blood samples and laboratory methods:
Ten ml of venous blood were aspirated after 12
hour fast from each patient and control subject. An
aliquot of 2 ml. were put in ethylene diamine tetra
acetic acid (EDTA) tubes for mecasurement of
glycated Hb (HbAk ) & PCV, kept at 4 C until the
time . of assay ( within 1 -3 days). HbAk was
measured by affinity resin column chromatography
using kits supplied by Sigma Diagnostics.

Another aliquot of the blood was put in a plain tube
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and allowed to clot. ‘Serum was separated after
centrifugation and stored at -70 C. pending amino
acid analysis which was done by reversed phase
high performance liquid chromatography after pre-
column derivaiization following the method of
Bird 1989 ( 7)) with some modifications.

Results:

Analysis of the data obtained from the subjects
included in this study revealed the following:

a. thirty cight of the diabetics were poorly
controlled with HbA1 ¢ level more than 8.5 %
(27 normotensives k 11 hypertensives).

b. Seventeen diabetics had acceptable range of
glycemic control with HbAl ¢ between 6.8 -
8.5 % (12 normotensives ,& 5 hypertensives).

¢. Among the 40 non diabetics 28 were
normotensives and 12 were hypertensives.

Table (1) shows the concentrations of the three
amino acids measured in this study .arginine ,
lysine and histidine. There is a significant reduction
in the concentration of serum arginine &lysine in
the normotensives of both groups of diabetic
patients as compared to the non -diabetic
normotensive people . No significant difference
could be seen between the normotensive and
hypertensive diabetics.

Hoeever serum lys. Was significantly higher in the
hypertensives than the normotensives of the non
diabetic group . serum hois , on the other hand , was
markedly affected by hypertension in both diabetic
& non diabetic groups , being hogher in the
hypertensiives.

Table (1) showing the concentrations of the basic aming acids in the dabetic 3+ the ron dabeti trmo- b hypertensive pecple

hegeting Lysne Fylding
Alhabetcs
1. poor control
mamolensnes N5 30 €9
(27) 1 153 108
Iyperdensies %0.1 2910 16421
() 1250 9 1380
“
2aceeptable
conteol
natmAtensie 52 248" o
(L] EALE] 1583 24
bypertensis %56 w3 1650
(5) A 1492 2159
RS pon sk
Bhoa daderes
homotensives 1202 21 814
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| 1} ;00 15320
hpertensves 1269 1349 1268
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* values are gnficanty difierent hom the non diabetes.

[ 9) values between normatens ves & pertensives of e same qrovp are  sigriicantly dferent
Nvales ve expressed as umolf L !

« poar comeol It Ale 8.5, acceptable control Hb Alc 6.8+ 85

Discussion: :
Plasma arginine .which is a part of the urca cycle ,

was reported to decrease in diabetic patients (I
).This is most likely due to increased arginase
activity in the liver of diabetics ( 8 ). Reduction in
serum arginine associates the reduction in insulin
secretion , and infusion of arginine to patients with
carly onsct type I1 diabetes meltitus had resulted in
an increase in insulin secretion to the same extent
as glucose and glucagon (9 ) It may also increase
the concentration of interleukin-1 alpha which
would result in a reduction in advanced stage non
cnzymatic  glycosylation products,( 10 ). The
reduction in arginine was also suggested to cause a
reduction in the release of endothelium derived
nitric oxide through a decrease in the

vascular Na - K ATPase aclivity and this
consequently leads to impairment of vascular
relaxation usually seen in hyperglycemia and DM
(1) ,

However advanced end products of glycation &
glycoxidation (N -carboxy- methyl lysine )

are significantly increased in patients with type II
DM (12). '

Increased lysing in type 11 DM was attributed to
decreased peripheral insulin action &

increased muscle proteolysis (2 ).

The incidence of insulin resistance in hypertension
was reported to be about 29 % and

increased to more than 80 % in combination with
glucose intolerance and dyslipidemia

(13,14).

The cause of increased serum histidine in
hypertension is not available at the time being, The
possible relation to an alteration in the activity of
histidase enzyme activity could be

considered for a future work in this field.
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