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- ABSTRACT

Background: Obesityis becoming the healthcare epidemic world wide.Obesity
is associated with reduced life expectancy, increased morbidity and mortality, and
greater healthcare costs.

Bariatric surgery is the only effective treatment for morbid obesity and is gaining
increasing popularity. There has been a steady rise in the numbers and types of
bariatric operations done worldwide in recent years butnon of prove to be ideal
Animal studies and use of animal models are significant element in the evolution of
medical knowledge and the use of animals as a model for bariatric surgery is of
importance to study the mechanisms of these operationsa and also help to develop
new technique in management of obesity.

Objectives.Studyof effects of sleeve gastrectomy as bariatric surgery
procedures on weight of dietary induced obese rats (DIO).

Methods Eighteen adult rats with diet induced obesity (DIO) divided into two
groups, the first (n=9) group exposed to sleeve gasterectomy (SG)under general
anesthesia, the second(n=9) is the sham (control) group. Postoperative care of the
animals done as required and the weight of the rats were measured weekly for 6
weeks .

Results: Follow up for 6 weeks post-operative . Four rats from SG group were
died:two in the first day , second and 6th post operative day .Postmortem done with
evidence of gastric leak in two of them. Two sham operated rats were died. The
dead rats were cancelled from the study when body weight calculated. Average
weight were 425gram and 420gram for SG and Sham respectively before surgery.
Both groups experience some weightlossin the first week after surgery while the SG
group start losing more weight , while the sham group are starting to maintain its
normal weight until the end of the experiment.

Conclusions:. Sleeve Gastrectomy as a bariatric procedure are successfully
reduce the weightof DIO rats . Developmentofanimal model for bariatric procedure
is of great importance to test the effects of different bariatric procedures on the
weight, and translate these procedures on human.

Introduction:

Obesity is considered as major health problem and is
associated with sever comorbidities and has major
impacts on health and economy 12

Obesity associated with increased risk of developing type
2 diabetes and cardiovascular disease >° also obesity
associated with other comorbidities like sleep
apnea,muscul oskeletal disorders,infertilityand cancer 710
Bariatric surgery is the only effective treatmentfor morbid
obesity and is gaining increasing popularity for its ability

to produce potent and long-term changes in body weight.
Additionally, bariatric surgery reduces overall mortality
despite surgical risks '™ which prove to have positive
effects on diabetes control *™

Bariatric surgical techniques share two fundamental
designs: intestinal malabsorption and gastric restriction.
Malabsorptive operations shorten the functional length of
the intestinal surface for nutrient absorption, while
restrictive procedures decrease food intake by creating a
small neogastric pouch and the outlet 1617
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The goals of surgery are to achieve and maintain
significant weight loss and to reverse or prevent many of
the obesity-induced comorbidities. The ideal bariatric
procedure must be safe, durable, and effective and
performed with relative ease . Consequently, there has
been a steady rise in the number of bariatric operations
done worldwide in recent years with the Roux-en-Y
gastric bypass (gastric bypass) being the most commonly
performed operation is (atleastin the United States) the
most frequently performed bariatric procedure , it has
both restrictive and malabsorptive aspects 1819

A (restrictive) gastric pouch is created and separated
from the remainder of the stomach The continuityis then
restored by a Roux-Y-limb, which is connected to the
jejunum .Sleeve gastrectomy and gastric banding are
commonly used procedures Laparoscopic sleeve
gastrectomy (LSG) is gaining more popularity , has been
in use for approximately 7 years. Sleeve gastrectomy
(SG), also known as partial gastrectomy, longitudinal
gastrectomy, or vertical gastrectomy, is a relatively new
bariatric surgery which is gaining popularity. It was initially
performed in 1998, and was then first performed
laparoscopically in 1999 % . More recently, LSG has
been advocated as a primary operation for all stages of
morbid obesity Today, LSG is accepted as a first-line
treatment for the super-obese (body mass index > 45-50
kg/m2), before attempting more complicated procedures.
In addition, surgeons have begun using it as a stand-
alone definitive therapy # Animal studies and using of
animals as models has significant element in the
evolution of medical knowledge and the use of animals as
a model for bariatric surgery is of importance to study the
mechanisms of these operations. And also help to
develop new technique in management of obesity 23

Methods:
Eighteen adultrats fed with high fat calorie diet
for 12 weeks and maintained in 6 cages under
controlled temp, with 12 hour day and night
cycle. Those rats were maintained on the same
diet after bariatric surgery and sham surgery.
Individual rats are weight and then subdivided
into 2 groups. First (n=9) underwent open
sleeve gastrectomy and the second (n=9)
underwent sham operation (control).The net
weight of 2 groups were taken prior to surgery.
Preoperative preparations
Animals were fasted for 12 hours and only
allowed access to water until one hour to the
surgery to avoid dehydration and to prevent leak.
All surgeries were done under general anesthesia
by the use of mix 8.75 ml of ketamine (100
mg/ml) and 1.25 ml of xylazine (100 mg/ml).
Administer 0.05-0.10 ml/100 g IP Repeat as
required with 1/3 to 1/2 doses at a time
(approximately every 30 min). The abdomens are
shaved with trimmer. Alcohol withbetadine used

as skin disinfectant. Sterile towels are used to

cover the surgical field.
Sleeve gastrectomy procedure (SG:( three to four
cm Incision done in the upper abdomen
Identification of stomach, ligation of greater
curvature vessels with absorbable 6/0 suture.
Transection of stomach with excision of of greater
curvature with gastric fundus starting 3-4 mm above
the pylorus. That will leave about 4 mm width from
lesser curvature and reducing 70-80% of stomach
volume. Closure of the cut line with same suture and
reinforced with interrupted sutures as required.
Layers of the abdomen were closed with 4/0 vicryl
and the skin closed with 4/0 interrupted silk.
Sham operation:
The sham group is the control. Same preoperative
preparations was done. Abdominal incision was the
same. Access to the stomach with a longitudinal
incision along the grater curvature without excision
of any part from the stomach. Then closed in
same manner with same kind of suture used for
SG. The Abdominal layers are not closed until
propertime passed almost equal to the time spent
for completion of SG to reduce the difference in
metabolic stress between the groups.
Postoperative care:
After surgery rats were left to recover
spontaneously in controlled environment with
special attention to avoid hypothermia. Liquid diet
were allowed in the 3rd postoperative day
.Meanwhile 10 ml of normal saline given
intraperitonealy daily until the 3rd day. Body
weight of individual rats were recorded using
sensitive scale for 6 weeks ,after that all animals
are euthanized as recommended.

Results:

Follow up for 6 weeks after surgery. Four rats were died from
the SG group , postmortem dissection revealed anastomotic
leak in 2 of the rats , the other 2 rats no pathology could be
seen.

Two sham rats are died intraoperative and in the first
operative day, the rest survived until the end of experiment.
Stiches were removed for both groups in the 10"
postoperative day.

The rats that were submitted to SG showed a decrease in
weight when compared to sham rats (P-value= 001, DF=11
which is significant) fig 1. All rats are lost weights in the first
week in both groups. Then the SG group continue losing
weight until the 4" week when its started to gain weight to
the end of experiment but never reach its original weights.
Sham operated group were started to gain weight from week
1 until the end of experiment.
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surgery or Sham operation
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Discussion:

This is the first animal model for bariatric surgery
conducted in Iraq and was based on experiences gained
from the work in the animal lab / University of California.
And we consider it an important step in developing our
knowledge and experience in the translational studies
.Rodents usually used as a model for bariatric surgery as
well as in dietary induced obesity .We used rats In spite of
its small size organs because the anatomy of the rat Gl
tract is strikingly similarto humans.The rat stomach has a
cardia or forestomach which is continuous with the
esophagus and is lined by squamous epithelium. It is
thinner and relatively non-motile. The fundus and pylorus
(glandular stomach) have a similaranatomy as human 2.
We used almost the same technique for sleeve
gastrectomy that described by lopez et al ol Wang % and
panagiotis patrikakos et al 7 but we performed the
sleeve with hand sewn not by staple which is proved to be
applicable. Both groups loss weight during the first week
this may be due to catabolism resulted from surgical
trauma . The SG group continue losing weights inspite of
high calorie diet and this is observed by lower food intake
which is not recorded in our study. That weight loss
continue until the fourth week of study then the rats
started gaining weight but never reach their initial weight
prior to surgery. High death rate in both groups is
expected because of small organs and unlike human the
rats are adversely affected by anesthesia, the pain they
feel and even smallest degree of blood loss. Any of these
stresses placed upon the animal usually results in death
30

In conclusion, SG were reduced weightof DIO rats and
we successfully performed ratmodel for bariatric surgery
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procedure in Iraq in spite of the high mortality .This will
open the door widely for further studies on effects of
different bariatric procedures on the rodents and to test
the effects of these surgeries in many aspects.This will
help to develop novel technique to treat obesity that will
be translated on human.

Conclusions:
Sleeve Gastrectomy as a bariatric procedure are
successfully reduce the weight of DIO rats
Developmentof animal model for bariatric procedure is
of great importance to test the effects of different
bariatric procedures on the weight, and translate these
procedures on human.
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