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Abstract: Obesity (a person with a body mass index [BMI]>30 kg/m2) is a serious
health issue in the whole world. It is connected with diabetes mellitus risk (1). Aim:
The main aim of our education was to evaluate the efficacy of Laparoscopic Sleeve
Gastrectomy (LSG) on the changes in proinsulin and C-peptide levels before and then
surgery by 3 months. Methods: Seventy patients were enrolled in our prospective study
20 samples are control group and 50 morbidly obese diabetic patients who have Type 2
Diabetes Mellitus (T2DM) at Department of general surgery. Assessing the effect of
Laparoscopic Sleeve Gastrectomy on morbid obese patients with T2DM. All patients
were under strict monitoring to record the changes in weight loss and improvement of
T2DM markers; Fasting Blood Glucose (FBG), HOMA-IR, HbAlc, C-peptide and
Proinsulin/insulin ratio at follow-up post 3months operative. Results: There was a
greatly notable variance in BMI between baseline and after Surgery. Also levels of C-
peptie, Proinsulin and Proinsulin/insulin ratio were all significantly decreased
compared to preoperative baseline levels (P<0.001). Conclusion: Laparoscopic Sleeve
Gastrectomy is an actual operative procedure to achieve a remarkable weight loss and
controller of type 2 diabetes mellitus linked with major decline in leptin, C-peptide
heights, Proinsulin and Proinsulin/insulin ratio after Laparoscopic Sleeve Gastrectomy.
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1.Introduction

The risk for type 2 diabetes is enlarged by
obesity through induction of insulin resistance.
Insulin resistance involves insulin-induced
glucose uptake is lessened in the insulin-
sensitive tissue (2). Obesity contributes to
around 55% of type 2 DM patients (3).

Type 2 diabetes mellitus (T2DM) is a
chronic endocrine disorder with increasing
prevalence worldwide (4). With impaired
glucose regulation or T2DM in adults,
proinsulin and insulin ratio (PI/l ratio) are
frequently elevated (5). Endogenous insulin
secretion is assessed best by measurement of C-
peptide in patients with diabetes since it is
secreted in equimolar amounts with insulin (6).

The incidence of obesity is steadily rising,
and if secular trends continue, by 2025 an
estimated40% of the US population will be
obese (7). So weight reduction is a key
therapeutic goal in both the prevention and

management of T2DM (8). Laparoscopic sleeve
gastrectomy operations has rapidly gained
popularity in recent years, which is performed
for obesity and obesity-associated T2DM (9).
Laparoscopic Sleeve Gastrectomy led to long-
term maintenance of weight loss. and major
improvement in obesity-related T2DM (10and
11).
Aim of this Work:-

In our study we aim to:

Explore if proinsulin and C-peptide levels
are changed or preserved in obese patients
(BMI > 40 kg/m2) pre and then Laparoscopic
Sleeve Gastrectomy operation.

Evaluate pro-insulin and its ratio to insulin
(P1/1) and C-peptide as a risk factor for DM and
obesity after Laparoscopic Sleeve Gastrectomy
operation.
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Materials and objects:
Sample collections

This cohort study is performed on 70
samples: 20 samples out of 70 are control
group and 50 unhealthily obese diabetic
patients with type 2 DM who were admitted to
general  surgery department, Mansoura
University Hospitals, Mansoura, Egypt. These
patients were subjugated to laparoscopic sleeve
gastrectomy.

Data assembly

Data were collected prospectively and
inserted into a database. All patients were
evaluated with routine laboratory teasted in the
form of blood count, serum albumin, serum
bilirubin, Alt and Ast enzymes.

Assessment of the diabetic condition was
done by measurement of, C-peptide,
postprandial blood glucose (PBG), blood
pressure, fasting blood sugar (FBS), HbAlc,
insulin levels and blood lipid levels, including
low-density lipoprotein, triglyceride,
cholesterol and high-density.

The  Quantitative  Determination  of
Circulating C-Peptide Concentrations in
Human Serum

Using enzyme immunoassay (TEST KIT,
Cat:10802) for the Quantitative Determination
of Circulating C-Peptide Concentrations in
human serum.. The procedure was completed
as described in the pamphlet. The sensitivity
(detection  limit) was  established by
determining the variability of the 0 ng/mL
serum calibrator and using the 2SD (95%
certainty) statistic to calculate the minimum.

Human Leptin ELISA

Leptin was detected an all seventy samples
using Human leptin (leptin) ELISA Kit ,
SinoGeneClon Biotech Co., Itd Cat No: SG-
10057 for the quantitative determination of
human leptin concentration. Organize all
reagents, samples, blank and working standards
as described in instructior. Read absorbance at
450nm after pipette Stop Solution within
15min.

All routine laboratory data -AS Lipid
profile, liver enzymes, FBS- was
quantitatively determined spectrophotometry

using Hitashi instrument. Complete blood
count (CBC) parameters ah Hb, RBCs and
WBCs were detrmined using.

ELISA for the Quantitative Measurement of
Human Insulin Levels in blood

Using Enzyme Linked ImmunoSorbent
Assay (TEST KIT. Cat: KT-886) for the
Quantitative Measurement of Human Insulin
Levels in blood. . This test kit is proposed for
use in the gquantitative determination of human
Insulin in plasma or serum. Organize all
samples and substances as described in
instructior. The mentioned normal high cut-off
for Insulin concentration by using this ELISA is
65 mlIU/L with an valu level of 15 mlIU/L
(normal range 2.76 — 62.1 mlU/L, SD 16
mIU/L).

Enzyme-linked Immunosorbent Assay Kit
For Proinsulin (PI)

The kit is a good inhibition enzyme
immunoassay practice for the in vitro
quantitative measurement of proinsulin in
human serum, plasma, tissue homogenates, cell
lysates, cell culture supernates and other
biological solutions. Cat: CEA379Hu. The
procedure was completed as described in the
pamphlet. The minimum measurable dose of
proinsulin is naturally less than 5.25pg/mL. The
sensitivity of this test, or Lower Limit of
Detection (LLD) was definite as the lowest
protein focus that could be discerned from zero.
It was formed by subtracting two standard
deviations to the mean visual density rate of
twenty zero standard replicates and calculating
the corresponding concentration.

Statistical analysis

Data take out for this analysis involved pre
and postoperative blood glucose, BMI, HbAlc,
body weight, blood lipid, serum proinsulin and
C- peptide level. A reduction in BMI is an
indication for weight loss. Blood lipid included
LDL, triglycerides, HDL and cholesterol.
Student's t-test or ANOVA and chi-square (X2)
test are used for comparisons of means for
variable categories. P<0.05 was reflected to
show a statistically significant alteration. SPSS
statistical software (SPSS 22.0 for Microsoft
Windows, SPSS Inc.) is used for all statistical
analyses.
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Results and Discussion:

Examination of BMI in the cases group Pre —
and post- Laparoscopic Sleeve Gastrectomy.

The result in Table 1. showed that The mean
BMI decreased from 49 £ 7.55 kg/m2 before
operation to 43.07 + 5.73 kg/m2 at the 3 month
follow-up examinations(Fig. 2).There was very
high significant difference between cases group
(preoperative) and cases group (postoperative);
P <0.001.

Table (1): Analysis of BMI in the cases group
before and after Laparoscopic Sleeve
Gastrectomy.

Groups P
Testof

Pre-LSG Post-LSG L
Parametr (N=50) (N=50) er?:;flc

(Mean + SD) | (Mean +SD)

<0

BMI t= ;
(Kg/m?) 49+ 755 43.07+£5.73 17.449 201

Glycemic profile in the serum of cases group
Pre — and post- Laparoscopic Sleeve
Gastrectomy

The changes in fasting blood glucose (FBG),
HOMA-IR, Proinsulin and Proinsulin/insulin
ratio compared to the rate before working levels
were highly remarkable reduction (P<0.001),
while the insulin ranks decreased but not
significantly (P=0.019).

As the preoperative mean FBG was 112.36 +
16.70 and the postoperative mean was 101.14 +
8.54, the preoperative mean HOMA-IR 2.1 £
1.43 and the postoperative 1.44 + 0.81, the
preoperative mean Proinsulin 66.23 + 40.1 and
the postoperative 29.56 + 9.33 , and the
preoperative mean Proinsulin/insulin ratio 9.35
and the postoperative 6.2
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Figure (1): Mean serum level of FBS in pre-
and post- Laparoscopic Sleeve Gastrectomy.

Student's t test was used for the examination of
the difference between each two groups. P<
0.05 was significant.
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Figure (2): HbAlc changes after operation.
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Figure (3): Mean serum level of Insulin in pre-
and post- Laparoscopic Sleeve Gastrectomy.
Student's t test was used for the examination of
the difference between each two groups. P<
0.05 was significant.
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Figure (4): Mean serum level of proinsulin in
pre- and post- Laparoscopic  Sleeve
Gastrectomy. Student's t test was used for the
examination of the difference between each two
groups. P< 0.05 was significant.
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Figure (5): Serum HOMA-IR changes in
patients before and after Laparoscopic Sleeve
Gastrectomy.
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Proinsulin / insulin ratio in the cases group
pre- and post- Laparoscopic Sleeve
Gastrectomy

The Proinsulin points were highly notably
decreased at follow-up post 3months operative

Table (2): Proinsulin / insulin
Gastrectomy

(P<0.001), while the insulin levels decreased
but not significantly (P=0.019).

The Proinsulin / insulin ratio levels were highly
notably decreased at follow-up post 3months

operative (P<0.001

).

ratio in the cases group pre- and post- Laparoscopic Sleeve

Cases Groups

Pre- LSG(N=50)(Median)

PostLSG(N=50)(Median)

Testofsignificance

P

Insulin (mIU/L) 5.6

4.5

z= - 2.366

0.019*

Proinsulin (mIU/L) 64

29.3

z=-6.301

< 0.001*

Proinsulin/insulin ratio | 9.35

6.2

z= 3.354

< 0.001*

Analysis of obesity related hormones and
biomarkers in the cases group pre — and
post- Laparoscopic Sleeve Gastrectomy.

Levels of hormones related to obesity and
biomarkers were repeated three months after
Laparoscopic Sleeve Gastrectomy to identify
changes associated with weight loss. At follow-
up, the fasting levels of C-peptie and leptin
were all significantly decreased in comparison
to preoperative levels (P<0.001).

After Laparoscopic Sleeve Gastrectomy
induced weight loss, patients had significantly
lower levels of leptin 17474 + 151.62
compairing to preoperative 498.64 + 485.04,
also C-peptie level was decreased following
surgery with a significant difference between
preoperative cases 5.03 + 2.9 and postoperative

cases 2.36 + 1.55
leptin
400
300
200
H leptin
0
Pre-LSG Post- LSG

Figure (6): Leptin changes pre- and post-
Laparoscopic Sleeve Gastrectomy
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Figure (7): C- peptide changes pre- and post-
Laparoscopic Sleeve Gastrectomy.

Analysis of lipid profile in the cases group
pre — and post- Laparoscopic Sleeve
Gastrectomy

A highly significant reduction in blood
cholesterol and triglycerides levels at follow-
up examinations three months post-operation
(P<0.001).

HDL levels increased following surgery with a
greatly major difference

(P<0.001) between preoperative cases (34.06 +
6.42) and postoperative cases (39.95 + 10.35),
while a highly significant reduction in LDL
levels at 3 months (P<0.001) following surgery
(Table 3).

Table (3): analysis of lipid profile in the cases group pre — and post- Laparoscopic Sleeve

Gastrectomy
Groups -

Pre-LSG(N=50)(Mean +SD) | Post-LSG(N=50)(Mean + SD) | | et Of significance | P
Crzﬁ:gj;‘i; ol 201.32 + 40.27 136.46 + 36.47 t= - 5.727 <0.001*
TGs (mg/dl) 169.90+41.09 105.3+ 39.5 t=-5.727 <0.001*
HDL (mg/dl) 34.06 £ 6.42 39.95 + 10.35 t=-5.727 <0.001*
LDL (mg/dl) 125.63 + 39.96 83.87 £ 29.05 t=-5.727 <0.001*
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Discussion

Fifty morbidly obese diabetic cases with
Type 2 Diabetes Mellitus (T2DM) involved in
our study. Their mean age was 37.60+ 9.56
years and their mean BMI at baseline 37.60x
9.56 kg/m2, and 20 samples are control group
their mean age 41.30+ 6.16 years and their
mean BMI at baseline 41.30£ 6.16 kg/m 2, after
surgery a high significant reduction in the BMI
was observed from 49 + 755 kg/m2
preoperatively to 43.07 = 5.73 kg/m2 (P <
0.001).

Laparoscopic Sleeve Gastrectomy is a
bariatric surgery which is safe and effective in
weight loss (12). The present work shows a
remarkable reduction in the BMI of patients
after surgery (P < 0.001), this result agrees with
previous findings reported by (13) who find a
significant decrease in the BMI of patients
before 53.8+8 (range, 40-75 kg/m2) and after
47.34+4.4 (range, 37-56.7 kg/m2) one year of
operation with a p value less than 0.0001.

Studies have shown rapid improvements of
HOMA-IR and plasma glucose suggesting that
Laparoscopic Sleeve Gastrectomy might be
more than a simple gastric restriction (14).
Levels of Fasting blood glucose (FBG) as well.
Insulin resistance (stated as the HOMA IR)
decreased pointedly 7 days and 1 month later
surgery; this was reported by (15). This is
similar to our results, as in our study the
changes in fasting blood glucose (FBG) and
HOMA-IR as opposed to the mean preoperative
stages were highly noteworthy reduction
(P<0.001). Also (14) found that a significant
decrease of IR during the first 3 months
following  bariatric  surgery and (16)
demonstrated that, mean FBG rate was
105.40+31.42 mg/dL in the preoperative
period, it lessened statistically significantly to
92.96+£17.69 mg/dL at postoperative 12th
month (p<0.0001).

An elevated proinsulin and its ratio to
insulin (PI/l ratio) reflects impairment of
glucose regulation or T2DM in adults (5). Our
result which revealed that the Proinsulin and
Proinsulin / insulin ratio levels were highly

significantly ~ decreased at  follow-up
examinations (P<0.001), while the insulin
levels decreased but not significantly
(P=0.019).

leptin lowers appetite as a circulating signal,
so obese individuals generally exhibit a higher
circulating concentration of leptin than normal
(17). Our data indicated that Levels of the
obesity related hormones and biomarkers were
repeated 3 months after Laparoscopic Sleeve
Gastrectomy to recognize changes associated
with weight loss. At follow-up, the fasting
levels of leptin was remarkably decreased
compared to preoperative baseline levels
(P<0.001).This result is consistent with
previous findings which reported by (18)
concluded that, there is a remarkable reduction
in the serum leptin level of patients after
Laparoscopic Sleeve Gastrectomy surgery from
their base line.

patients with T2D have higher levels of C-
peptide before operation than postoperative
(19). In this result at follow-up, C-peptie was
notably  decreased in  comparison to
preoperative baseline levels (P<0.001).

Our work showed that the level of blood
cholesterol and triglycerides were highly
significant decreased after surgery (P<0.001),
HDL levels increased following surgery with a
highly noteworthy change (P<0.001) between
preoperative cases (34.06 * 6.42) and
postoperative cases (39.95 + 10.35), while the
LDL points were highly notably lessened at 3
months (P<0.001) following surgery. This
result agrees with findings reported by (20)
explain that Patients receiving Laparoscopic
Sleeve Gastrectomy, a significant increases in
HDL from 48.4 to 54.5 mg/dl (p<0.01) and
decreases in triglycerides from 141.7 to 109.3
mg/dl (p<0.01).
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