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Abstract

Background/aim: The main energy source of ischaemic myocardium is glucose and converts
to pyruvate and increases citric acid substrates which improves contractile function. Insulin
stimulates pyruvate dehydrogenase activity and thus, enhances aerobic metabolism.
Exogenous insulin also stimulates myocardial glucose uptake. Insulin—blood cardioplegia
stimulates myocardial aerobic metabolism and improves left ventricular stroke work index.
Patients and methods: This study was a prospective, randomized, double blinded study on
forty patients of both sexes allocated into two groups of Y- patients each aged between YA
and ©+ years, ASA physical status 1 or m who underwent elective coronary artery
revasculerization surgery with cardiopulmonary bypass between May Y+Ye and January

\TARY

Results: No significant difference inbetween the studied groups. Conclusions:

Insulin did

not cause any change in serum blood glucose level.
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Introduction

Insulin reverses the harmful effects of
hyperglycemia on vascular oxidative stress
by increasing myocardial glucose uptake,
diminishing the inflammatory response and
decreasing apoptosis. Insulin enhances
myocardial  glucose  metabolism by
facilitating glucose transport into the
myocyte, inhibiting the release of free fatty
acids and augmenting aerobic metabolism
by stimulating pyruvate dehydrogenase".
Insulin is a known vasodilator and when
administered to maintain euglycemia, it
may have anti-inflammatory and antithro-
mbotic effects". Insulin may also be used
in combination with glucose as a metabolic
therapy. In this setting, achieving
euglycemia is not the therapeutic goal;
rather the intent is to provide the
myocardium with the substrates for glucose
metabolism. While free fatty acids are the
preferred energy source for myocytes under
nonischemic conditions, free fatty acid
oxidation is inefficient and produces
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harmful metabolites under low oxygen
conditions. It has been postulated that

supplying glucose and insulin (with or
without potassium) to the ischemic
myocardium enhances oxygen efficient
glucose metabolism, which ultimately
reduces ischemic injury™. The use of GIK
patients undergoing coronary artery bypass
graft (CABG) surgery is associated with
improved left ventricular recovery and
favourable hemodynamics and may even be
associated with a reduction in atrial
fibrillation (AF)®

Because insulin is a potent stimulator of
endothelial nitric oxide formation and an
inhibitor of tumor necrosis factor synthesis,
it may ultimately promote neuron survival
and reduce apoptosis.(”.

Patients and methods

Study design: This prospective rando-
mized, double blinded study was approved
by local Ethical Committee of anesthesia
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and intensive care department, faculty of
medicine, Minia university. Prior written
consent was obtained from each patient.
Study participants:  Forty  patients
underwnt elective coronary revasculeri-
zation surgery under CPB were enrolled
between May Y +Y° and January Y+,
Exclusion criteria: The exclusion criteria
for participants in this study were diabetic
patients, emergency  operation and
preoperative congestive heart failure.
Randomization and statistical analysis:
The collected data were coded, tabulated,
and statistically analyzed using SPSS
program (Statistical Package for Social

Sciences) software version Y.

Results.

A- Serum blood glucose.
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- Descriptive statistics were done for
Parametric quantitative data by mean,
standard deviation and minimum &
maximum of the range, while they were
done for categorical data by number and
percentage.

- Analyses were done for parametric
guantitative data between the three groups
using One Way ANOVA test followed by
Post Hoc Tukey correction between each
two groups, and for non-parametric
quantitative data between the three groups
using Kruskal Wallis test followed by
Mann Whitney test between each two
groups.

- The level of significance was taken at (P
value < +.+9).

Table (Y): Serum blood glucose ( data expressed as mean + SD)

Blood glucose level (mg/dl) | Group C Group |

(n=Y-) (n=Y-)
Preoperative
Range (A-1Y0) (12-)74) Cvs
Mean £ SD YYE YoV Y VYV €419 Ao NEVYY
fter induction
Range (31-1Y¢) (A3-1£Y) Cvs |
Mean £ SD YY1 V9 oF Yo w04V e EA v aov
Y+ minon CPB (M-YAL) (A3-144)
E/Ia:anagnei - VYY LoLYE s VY€ YEYY AT ?zval
Y« min after CPB #(33-741)
REl VF£LYV YY (12-14%) Cvsl
Mean = SD ) : VYo oY ¢ «.Yo)
‘h
Range (M-YY9) (Y1-YA4) Cvs |
Mean = SD YYe Q04)Y Y YY) Yo4YY A « 99A
1h
Range (M2-YYY) (13-1YY) Cuvsl
Mean = SD YYY Vo4YA YA Yo vOEYA EY R
\Yh
Range (A3-Ye1) (Ao-YYA) Cvsl
Mean = SD YYq. To4Ye ¢y VYT YETY Y «Yan
Y¢h
Range (AV-YYA) (AY-)€¢) Cvs |
Mean £ SD YY) 004\Y 00 Y4 Yo4)Y A ATA
¢Ah #
Range (Ae-NYY) (1v-1£¢) Cvs |
Mean + SD IEARZ2RAAE Yeg 0043 ¢ « AYA

#significant difference within the group (p<-.
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Changes in serum blood glucose showing insignificant difference between the studied groups.
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B- Arterial blood gas.
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- No significant difference was recorded between the studied groups regarding PH
changes and sodium bicarbonate, oxygen saturation and tension at all time intervals of

recordings.
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Fig.¢ oxygen tension in the studied groups.

Discussion

CPB induced hyperglycemia has injurious
effects on myocardium which should be
treated. Local protocol was followed
considering normal serum glucose between
4+-YA+ mg/dl. Inspite of insignificance
difference in-between groups, serum
glucose level was more stable in insulin
group than control group. In a research
carried by Mizeyyen et al.,, Y+Y+ where
VY. patients were randomly divided into
three groups. During the operation, Y+ IU/L
of regular insulin-added blood cardioplegia
was administered to the patients in group )

Yva

(n=¢+), cardiac arrest was induced with
antegrade and retrograde cold intermittent
blood cardioplegia with insulin Y+ TU/L. In
group ¥ (n=%+), cardiac arrest was induced
by antegrade and retrograde cold
intermittent blood cardioplegia with insulin
Y+ JU/L. In this group GIK solution was
started at time of ACC at a dose of +.Ve
ml/k/h for Y ¢ hour after surgery. In group ¥
(n=¢%£+), cold intermittent blood cardioplegia
was used, insulin was given to maintain
blood glucose levels Ye.-Y.. mg
preoperative.
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In agreement with our results Mizeyyen et
al.,, Y+)+ demonstrated that the levels of
blood glucose were found to be
significantly higher in group ¥ compared to
others groups in all points of measurement
except Y+ min. after induction.
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