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Background: Sleeve gastrectomy (SG) is a bariatric procedure resulting in long-term weight loss, but detailed stud-
ies on gastric contractility and gastrointestinal transit in the same subject are absent. This study aimed to evaluate
the effects of SG on gastrointestinal motility in rats using alternating current biosusceptometry (ACB).

Methods: Male Wistar rats were fed with a high sugar-fat diet for 12 weeks and randomly assigned to four experi-
mental groups: Control; Control + SG; Obese; and Obese + SG. GI motility measurements were performed using
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30 days after surgery. Data were analyzed by ANOVA followed by post Tukey or Kruskal-Wallis test followed by
Dunn’s multiple comparisons test.

Results: SG significantly accelerated both MGET and MCAT compared to controls, indicating faster gastric empty-
ing and orocecal transit. Gastric contractility was severely impaired, with reduced dominant frequency and non-
stationary, non-sinusoidal waveforms observed post-SG. Morphometric analysis revealed reduced mucosal and
muscularis layer thickness and increased leukocyte infiltration, indicating inflammation and tissue remodeling.
Conclusions: The excision of the gastric greater curvature in SG induced persistent dysmotility, accelerating GI
transit and impairing gastric contractile function, accompanied by significant morphometric changes. These alter-

ations may have long-term effects, underscoring the importance of extended follow-up in SG studies.

1. Introduction

The prevalence of obesity and an overweight condition is increasing
globally, and comorbidities associated with obesity, such as hyperten-
sion and type 2 diabetes mellitus, result in increased mortality and mor-
bidity[1]. Although strategies such as pharmacotherapy and lifestyle
changes may temporarily alleviate obesity symptoms[2], bariatric sur-
gery is the most effective approach, resulting in substantial weight loss
with the remission of comorbidities[3].

Sleeve gastrectomy (SG) presents long-term effectiveness of weight
loss in the treatment of morbid obesity[4]’ [5]. The procedure involves
removing the stomach’s fundus and the greater curvature, but the mech-
anism to achieve consistent weight loss is complex. The excised portions
of the stomach play a key role in gastrointestinal (GI) function, where
the fundus is responsible for receptive relaxation, and the greater

curvature is the dominant site of the interstitial cells of Cajal (ICC) and
responsible for producing ghrelin[6,7]. The remaining narrow sleeve is
characterized by lesser distensibility and higher intraluminal pressure,
resulting in early satiety[8].

GI motility comprises several processes, including gastric emptying,
GI transit, contractile activity (mechanical and myoelectrical), tone, and
compliance[9]. Although previous studies conducted in humans showed
that SG accelerates gastric emptying and small bowel transit, few studies
have investigated the effects of SG on gastric contractility[10]. The lack
of studies focusing on the effects of SG on gastric contractility may be
related to the high invasiveness and costs associated with the techniques
used[11,12]. The alternating current biosusceptometry (ACB) is a low-
cost and noninvasive technique extensively used for GI motility studies
in humans and animals[13—18]. ACB enables a real-time assessment of
GI transit (e.g, gastric emptying, orocecal transit) and contractility
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parameters in the same measurement using magnetic tracers. Due to
practical and ethical challenges on human subjects, animal models are
essential for understanding the effects of SG on the GI tract. The impact
of SG in rats’ weight loss, food intake, and metabolic parameters have
been extensively reported[19—21]; however, the relationship between
gastric contractility and emptying associated with morphometry after
SG still remain unclear. This study aimed to compare changes in meta-
bolic parameters, GI motility and gastric morphology following
SG in rats.

2. Materials and methods
2.1. Animals and experimental protocols

The Committee on Animal Research and Ethics approved all the
experiments and procedures (CEUA Protocol number 1067) performed
following the Ethical Principles in Animal Research adopted by the Bra-
zilian College of Animal Experimentation (COBEA). The timeline for the
experimental protocol is summarized in Fig. 1.

Thirty-two 45-day-old male Wistar rats were obtained from the ANI-
LAB Laboratory (Paulinia, SP, Brazil) and maintained under controlled
temperature (24 + 2 °C), humidity (60 = 5 %), and a 12 h light/dark
cycle. During 12 consecutive weeks, from 45 days of life, sixteen rats,
divided into Obese groups, were fed ad libitum on a high sugar-fat diet
(HSF) containing 53.5 % carbohydrates, 18.0 % proteins, and 16.5 %
fats, with an energy density of 4.35j kcal/g. The diet consisted of soy-
bean meal, sorghum, soybean peel, dextrin, sucrose, fructose, lard, vita-
mins, and minerals. The diet protocol was developed at the Sao Paulo
State University (UNESP), Medical School, Botucatu, Brazil, and was
published previously[22]. For the Control groups, sixteen animals
received a standard composed (SC) of soybean meal, sorghum, soybean
peel, dextrin, soy oil, vitamins, and minerals, with caloric content of
3.59 keal/g. At the end of the 12™ week, the rats were assigned to four
experimental groups: Control (n = 8, no intervention); Control sleeve
gastrectomy SG (n = 8); Obese (n = 8, no intervention); and Obese
sleeve gastrectomy SG (n = 8).

2.2. Surgical techniques

After 12-hour fasting, the rats were anesthetized with ketamine (30
mg/kg) and xylazine (15 mg/kg) injected intraperitoneally. Subcutane-
ous administration of enrofloxacin (5 mg/kg) and tramadol (10 mg/kg)
were performed immediately before surgery. The animals received
meloxicam (1 mg/kg) and tramadol (10 mg/kg) subcutaneously for
three days as postoperative care. After surgery, the rats were fed a liquid
diet (HSF diet mixed with water) for three days and then returned to the
same diet as preoperatively[23].
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2.2.1. Sleeve gastrectomy

SG was performed as previously described[23]. Briefly, after a mid-
line abdominal incision of 1.5 cm from the xiphoid process down, the
stomach was exteriorized, and a 7 FR catheter was passed through the
mouth to the duodenum to standardize the size of the gastric sleeve. The
stomach’s fundus and greater curvature were removed with an electric
scalpel while preserving the gastroesophageal junction and the pylorus.
The stomach was then closed with a 4-0 polypropylene suture in two
layers creating the gastric sleeve. The muscle layer’s closure was per-
formed using a 4-0 non-absorbable nylon suture and on the skin with 4-
0 silk sutures.

2.3. Nutritional analysis

Body weight gain (g) and the average food consumption (g) were
measured at 30® day for all the groups. The feed efficiency and energy
intake were calculated as follows[24]:

Body weight gain (g)

Food ienc, = 100 1
ood efficiency ( %) Avarage energy intake (kcal/day) X @)

Energy intake (kcal/day)
Average food consumption (g) % 100 @)

= Metabolizable energy of the diet (kcal)

2.4. Gastrointestinal motility measurements

The signal intensity obtained from an ACB measurement is directly
proportional to the amount of magnetic material. The direct relation
between the amount of magnetic material and signal intensity enables
the evaluation of GI transit. Furthermore, the contraction of a stomach
containing magnetic material increases the distance between the mate-
rial and the sensor on the abdominal surface. At the same time, the relax-
ation of the segment decreases the distance, and therefore increases the
signal registered by the ACB sensor. These signal modulations allow the
assessment of contractile activity noninvasively using the ACB tech-
nique. Details on the instrumentation and working principles are
described elsewhere[16,25,26].

GI motility measurements were performed preoperatively, and
30 days postoperatively, in all the groups. Gastric emptying, orocecal
transit, and gastric contractility were recorded during the same day.
Rats were fasted for 12 h and fed with a 2 g test meal of 0.5 g of mag-
netic tracers incorporated into 1.5 g of standard rat chow (Presence
Nutricao Animal, Paulinia, SP, Brazil). Manganese ferrite (MnFe;0,)
microparticles, with a size between 53 and 75 um, were used as a non-
absorbable and inert magnetic tracer at any GI pH[14].
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Fig. 1. Timeline of the experiment. Control (SC: standard composed), obese (HFS: high-sugar fat diet), control + SG and obese + SG (performed the procedure of

sleeve gastrectomy surgery).
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For gastric emptying and orocecal transit measurements, the ACB
sensor was placed on the gastric and cecum projections (based on exter-
nal anatomical references) to measure magnetic signal intensity. Subse-
quent measurements were performed at these two same points at
regular 15 min intervals for 6 h[15].

Thirty minutes after beginning gastric emptying and orocecal transit
measurements, the rats were anesthetized with isoflurane (4.0 % induc-
tion and 1.5 % maintenance) for the gastric contractility recordings. The
rats were kept in a supine position, and the ACB sensor was positioned
in the gastric projection for a 20 min signal recording[15]. The signal
was acquired at a sampling rate of 20 Hz and digitized using an A/D
board (MP100 System; BIOPAC Inc., Santa Barbara, CA, USA). After the
gastric contractility recordings, the gastric emptying and orocecal transit
measurements continued with the awake rats.

2.5. ACB data analysis

All raw signals were analyzed in MatLab (Mathworks Inc., Natick,
USA).

Gastric emptying and orocecal transit time: Statistical moments were
calculated through the temporal average pondered by magnetic inten-
sity values normalized by the area under the curve[15,16,27]. The fol-
lowing parameters were quantified: mean gastric emptying time
(MGET), which was defined as the time t (min) when a mean amount of
magnetic tracer was emptied from the stomach; mean cecum arrival
time (MCAT), defined as the time t (min) when an increase occurred in
the mean amount of tracer in the cecum.

Gastric contractility: Firstly, the signal was filtered by a bi-direc-
tional Butterworth band-pass filter with a cut-off frequency of 1.0 — 9.0
cycles per minute (cpm). Afterward, Fast Fourier transform (FFT) was
used, and the highest peak of each FFT was considered the gastric domi-
nant frequency, expressed as (cpm) and amplitude (dB). Gastric contrac-
tility signals were also visually analyzed regarding the waveform. Signal
waveforms presenting a morphology of irregular peaks (e. g., spikes)
were classified as non-sinusoidal. Moreover, the amplitude (A) of gastric
contractions was determined by computing the ratio between the
intensity of the highest frequency peak (P) and the intensity of the noise
peak (P’) and expressed in decibels (dB) using the formula:
A = 10log,, £[28]. The normal frequency range was the mean + SD of
the gastric dominant frequency obtained preoperatively[29,30].

2.6. Lipid profile and body fat analyses

On the 31% day after surgery, rats were killed by decapitation under
deep anesthesia with ketamine. Blood samples were collected in non-
additive tubes, and a laparotomy was performed to collect fat pads. The
serum was separated by centrifugation at 1,490 g for 15 min at 4 °C and
stored at -80 °C to assess serum parameters. Serum levels of total choles-
terol (TC), triglycerides (TG), and high-density lipoproteins (HDL-C)
were measured by the enzymatic methodology[31]. Values of very-low-
density lipoprotein (VLDL-C) were estimated according to the calcula-
tion proposed by Knopfholz et al.[32].

Fat pads of adipose tissue were dissected, dipped in saline, and after
the excess was removed, tissues were weighted. The total body fat was
measured from the sum of the individual fat pad weights: visceral, retro-
peritoneal, and epididymal fat. The adiposity index ( %) was calculated
as follows[33]:

Total body fat (g)

Adiposity index ( %) = Body weight ()

x 100 3)

2.7. Histological and gastric morphometry analysis

Tissue samples from the gastric body were fixed in 10 % neutral buff-
ered formalin for 24 hours, dehydrated with serial alcohol and xylol sol-
utions. Samples were included in paraffin, and histological cuts were
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performed with 4 um thickness, stained with hematoxylin and eosin
(HE). Images were acquired using an Eclipse E200-Nikon optical micro-
scope (Nikon), in objective x10, equipped with a 5.0 MP digital camera
system (model ISH 500, Opton), and connected to a computer with an
image capture program (TCapture). All analyses were performed using
ImageJ software (NIH). The morphometric analysis was carried out by
measuring the gastric mucosa, muscularis mucosa, and submucosa thick-
ness. Furthermore, histopathological examination was performed under
light microscopy for graded assessment of leukocyte infiltration of all
experimental groups, analyzed in a objective x40 (Table 1)[34,35].

2.8. Statistical analysis

All parameters were tested for normality using the Shapiro-Wilk test,
and results were expressed as mean + SD or median (interquartile
range). A comparison of nutritional analysis, lipid profile, body fat, gas-
tric morphometry, and histopathology among the groups was carried
out by the unpaired Student’s t-test (normal distribution) or Kruskal-
Wallis test followed by Dunn’s multiple comparisons test. The difference
between GI parameters was determined by one-way analysis of variance
(ANOVA) followed by the post hoc Tukey’s test (normal distribution).
Values of p < 0.05 were considered statistically significant. All statistical
analyses were performed using GraphPad Prism 6 software (GraphPad
Software, La Jolla, USA).

3. Results
3.1. Gastrointestinal motility

The MGET (Fig. 2A) exhibited a significant decrease on the 30™ day
in both control + SG group (79.3 + 11.3 min, p < 0.05) and the obese
group (113.9 + 3.6 min, p < 0.05) in comparison to the control group
(128.4 + 7.8 min). Additionally, the obese + SG group (88.6 + 8.4 min,
p < 0.05) showed a significant decrease compared to the obese group
(113.9 + 3.6 min). The MCAT decreased from (259.6 + 16.1 min) in the
obese group to (230.0 + 17.6 min, p < 0.05) in the obese + SG group
(as shown in Fig. 2B).

The gastric dominant frequency on the 30™ day, in the obese + SG
group (3.5 + 0.4 cpm) were significantly decreased, as shows (Fig. 3A),
compared to the obese group (4.5 + 0.3 cpm, p < 0.05). The amplitude
of gastric contractions was significantly lower in the control + SG group
(10.8 + 3.6 dB, p < 0.05) compared to obese + SG group (15.8 + 2.7
dB) (Fig. 3B).

3.2. Nutritional analysis

Fig. 4 shows nutritional analysis. Fig. 4A shows the average body
weight gain, control rats increased by 5.12 % + 25.3 %. In the control
rats subjected to SG, the weight gain was lower (1.39 % + 22.1 %). In
the obese rats, the weight gain was more pronounced, with an average
increase of (7.01 % + 45.1 %). However, in the obese rats that under-
went SG, there was a significant reduction in body weight (12.65 % +
63.7 %), this marked variation in the standard deviation may reflect
individual responses to the surgical intervention. Fig. 4B show that the

Table 1
Histopathological scoring criteria. HPF: high
power field.
Pathological state Score
Leukocyte infiltration 0 Absent
1 2-10/HPF
2 11-20/HPF
3 21-30/HPF
4 >31/HPF
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Fig. 2. Gastric emptying and orocecal transit results before and after SG in rats. (A) Mean gastric emptying time (MGET) and (B) Mean cecum arrival time (MCAT) at
30 days after surgery. Data are presented as mean + SD. *p < 0.05 vs Control; #p < 0.05 vs Obese + SG (ANOVA followed by the Tukey multiple comparison test).
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adiposity index was significantly higher in the obese group (4.94 % +
1.87 %) compared to the control group (2.36 % + 0.4 %, p<0.05), con-
firming the accumulation of adipose tissue under obesity conditions.
Importantly, the obese group subjected to SG showed a significant
reduction in the adiposity index (2.89 % + 0.94 %, p<0.01). There was
no significant difference in energy intake among the groups, indicating
that the observed variations in body weight and adiposity index cannot
be attributed to differences in caloric intake, as shown in Fig. 3C.

3.3. Lipid profile and body fat analyses

Serum levels of lipids and body fat results are shown in Table 2. The
control group (2.89 % =+ 9.7) had significantly higher total cholesterol
levels compared to the control + SG group (46.2 + 12.1, *p < 0.05). In
the obese group (57.7 + 12.5), total cholesterol did not differ signifi-
cantly from the control. After SG, the obese + SG group also showed a
slight reduction in total cholesterol levels (49.2 + 12.6), but without sta-
tistical significance compared to the control.

Triglyceride levels were significantly higher in the obese group (71.6
+ 29.9) compared to the control group (*p<0.05), which is consistent
with literature associating obesity with increased triglycerides. After SG,
triglyceride levels decreased in the obese + SG group (46.2 + 12.7),
although they did not return to control group levels, indicating signifi-
cant improvement after surgery.

The obese group showed an increase in VLDL levels (16.0 + 5.4)
compared to the control group (7.1 + 1.9), reflecting the increase in tri-
glycerides. SG have normalized VLDL levels, with values close to the

control in the control + SG (9.0+2.0) and obese + SG (9.2 + 2.5)
groups.

Obesity resulted in a significant reduction in HDL-C levels in the
obese group (29.0 + 3.3, *p<0.05) compared to the control group (49.6
+ 4.7). SG did not manage to restore HDL-C levels in the control + SG
(32.7 + 9.4) and obese + SG (28.6 + 3.8) groups.

Non-HDL-C levels were higher in the obese group (28.7 + 10.3) com-
pared to the control group (18.7 + 8.4), which is expected given the
increase in LDL and VLDL associated with obesity. After SG, there was
a reduction in the obese + SG group (24.2 + 7.0), although not
significant.

3.4. Histopathological and gastric morphometry analysis

The stomach’s fundus and greater curvature were removed in SG, we
observed post-mortem dilatation in all stomach regions. Gastric histo-
pathological and morphometric analyses are presented in Figs. 5 and 6,
respectively. The stomachs of the control and obese groups (Fig. 5A and
C) showed a typical histological structure of the gastric muscular layer,
whereas in both the control + SG and obese + SG groups (Fig. 5B and
D), we observed a decrease in the thickness of the gastric muscular
layer.

The thickness of the gastric mucosa was significantly decreased in
both SG-treated groups, as shown in Fig. 6A. This reduction was particu-
larly pronounced in the obese + SG group, highlighting the impact of
sleeve gastrectomy on this gastric layer. In contrast, tissue remodeling
was observed in the SG rats (Fig. 6C), showing multiple areas of
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Fig. 4. Nutritional analysis. (A) Body weight gain (g) over 30 days, (B) Adiposity index ( %) measured at the final of experiment, (C) Energy intake (kcal/day) (D) Food
efficiency ( %) were determined by the mean of 30 days. Experimental groups: control (n=8), control + SG (n=38), obese (n=38) and obese + SG (n=48). Data ana-
lyzed by ANOVA followed by Tukey and expressed as mean + SD. *p < 0.05 vs Control; #p < 0.01 vs Obese + SG.

Table 2

Serum levels of lipids and adiposity index of control (n=8), obese
(n=8), control + SG (n=8), obese + SG (n==8) groups. Data analyzed
by ANOVA followed by Tukey test and are presented as mean + SD,

*p<0.05 vs Control.

Control Control SG Obese Obese SG
Total cholesterol 67.5+9.7 46.2+12.1* 57.7+12.5 49.2+12.6
Triglycerides 35.5+9.3  45.2+10.3 71.6+29.9*  46.2+12.7
VLDL 7.1x1.9 9.0+2.0 16.0+5.4 9.2+2.5
HDL-C 49.6+4.7  32.7+9.4* 29.0+3.3* 28.6+3.8
Non-HDL-C 18.7+8.4  13.5+5.3 28.7+10.3 24.2+7.0

leukocyte infiltration in the muscularis mucosa, submucosal, and muco-
sal layers of the gastric body (Fig. 6D). Gastric tissue alterations were
further quantified using a pathological score (Fig. 6D), which revealed
significantly higher leukocyte infiltration in both SG groups compared
to the control and obese groups (p < 0.05). This indicates a notable
inflammatory response in the gastric tissue following SG. Inflammatory
cell infiltration was observed in all layers—muscularis, submucosa, and
mucosa—30 days post-SG.in the gastric tissue following SG. Inflamma-
tory cell infiltration was observed in all layers—muscularis, submucosa,
and mucosa—after 30 days post-SG.

4. Discussion

Our study Our study reported significant alterations in gastric empty-
ing, orocecal transit time, gastric mechanical activity, and gastric

morphometry after sleeve gastrectomy (SG). At the end of the experi-
mental period, while the body weight of the rats increased as expected,
the SG group exhibited significantly lower body weight gain compared
to the control group. An unexpected increase in baseline caloric intake
was observed by the end of the experimental protocol. This paradoxical
increase may be associated with the loss of restrictive gastric capacity
due to gastric enlargement or dilation, as observed post-mortem in both
SG groups, similar to findings by Guimaraes et al.[19]. Gastric sleeve
dilation has been noted in humans as well, though it does not always
compromise the procedure’s success in achieving weight loss[36]. The
lack of reduced caloric intake despite weight loss in SG rats could also
be attributed to accelerated gastrointestinal (GI) transit or nutrient mal-
absorption, a phenomenon also reported in human studies[37].

Before surgery, the gastric emptying curve was characterized by meal
retention, reflecting the accommodation reflex. After SG, the profile
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Fig. 5. Effect of SG on gastric body samples. Histological photomicrographs using HE stain of (A) control, (B) control + SG (C) obese (D) obese + SG (x 10 objective)

(red arrow: muscularis mucosa layer/black arrow: mucosa layer).

changed to an exponential decay, lacking the accommodation reflex.
Consequently, the Mean Gastric Emptying Time (MGET) was signifi-
cantly accelerated 30 days post-SG, consistent with Chambers et al.[20],
who also reported accelerated gastric emptying in a rodent SG model via
scintigraphy. This acceleration was linked to impaired inhibitory feed-
back from the intestine and increased intragastric pressure. The removal
of the fundus, responsible for the accommodation reflex and controlling
gastric pressure, likely promoted this increase in pressure and, subse-
quently, faster gastric emptying[8,38]. While our study did not assess
intragastric pressure or intestinal feedback, the observed alterations in
gastric contractility and tissue remodeling, such as changes in the mus-
cular layer, likely contributed to the acceleration.

Preoperative gastric contractility signals presented expected station-
ary, sinusoidal waveforms within a narrow frequency range, as noted in
earlier studies[15,39]. Post-SG, however, the contractility signals were
marked by irregular peaks, frequency drifts, and bradygastria. These
changes suggest an impaired ability of the stomach muscles to contract
properly following the excision of the greater curvature. This erratic gas-
tric contractility persisted even 30 days after SG, implying that further
studies are necessary to determine whether these alterations may be
long-lasting.

Gastric contractility originates from gastric slow waves generated by
electrical activity in the interstitial cells of Cajal (ICCs)[40,41]. The
highest slow-wave frequency, typically located in the greater curvature,
controls the stomach’s dominant frequency[42—45]. Previous rodent
studies have demonstrated that severing the antrum from the corpus
results in a significant reduction in antral slow-wave frequency[45]. In a
proximal gastrectomy rat model, excision of the upper corpus led to bra-
dygastria[15]. In our study, SG’s removal of the greater curvature likely
disrupted the ICC network, resulting in a decreased gastric dominant fre-
quency and severe alterations in the contractility waveform. To our
knowledge, no other rodent studies have focused on gastric contractility
post-SG. In humans, SG increases slow-wave propagation velocity and

antral propulsion, though no changes in dominant frequency have been
reported[11,12].

Our morphometric analysis revealed significant remodeling of the
gastric muscular layer post-SG. The thickness of both the mucosa and
muscularis mucosa layers was reduced compared to sham rats. Addition-
ally, leukocyte infiltration in multiple gastric layers, including the mus-
cularis, submucosa, and mucosa, indicates post-SG inflammation, which
has been previously documented[46,47]. Inflammation can significantly
impact smooth muscle function, influencing gastric contractility by
affecting ion channels, signaling pathways, or transcription factors[48].
In the small intestine, inflammation has been associated with disrup-
tions in the ICC network, leading to uncoupling between ICCs and
smooth muscle cells and impaired contractility[49]. Our findings of
decreased dominant frequency and altered waveforms post-SG may
result from such inflammatory processes.

Beyond the stomach, SG may also induce motility alterations in the
broader GI tract. Our results show that while orocecal transit curve pat-
terns remained consistent before and after SG, the magnetic tracer
reached the cecum faster post-SG, indicating a shortened Mean Cecum
Arrival Time (MCAT). Accelerated intestinal transit has also been
observed in both rodent and human SG models[20,50,51], potentially
independent of faster gastric emptying. The quicker arrival of nutrients
into the distal intestine, resulting from accelerated gastric emptying and
intestinal transit, has been proposed as a mechanism for improved glu-
cose homeostasis and increased glucagon-like peptide-1 (GLP-1) release
post-SG[20,51—-53].

In rats, techniques such as phenol red recovery are considered
the gold standard for assessing GI transit, though they require ani-
mal sacrifice, necessitating large sample sizes[54—56]. Other meth-
ods, such as scintigraphy, '*C breath tests, and radiopaque tracers,
have their limitations, including radiation exposure and high cost
[57,58]. Current techniques for evaluating gastric contractility in rats
are limited, with manometry being highly invasive and magnetic
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Fig. 6. Gastric morphometry analysis of: (A) morphometrical gastric mucosa, (B) morphometrical gastric submucosa (C) and muscularis of gastric mucosa. In (D) path-
ological score. Data analyzed by Kruskal-Wallis test followed by Dunn’s multiple comparisons test and expressed as median + range, *p<0.05 vs Control; #p<0.05 vs

Obese + SG.

resonance imaging complex[57,59]. In contrast, alternating current
biosusceptometry (ACB) offers a non-invasive, low-cost alternative for
assessing GI motility. ACB provides the advantage of measuring multi-
ple GI parameters simultaneously, reducing the need for multi-instru-
mental approaches.

5. Conclusion

In summary, this study demonstrates alterations in metabolic param-
eters, GI motility, and gastric morphology in rats post-SG. Both MGET
and MCAT were accelerated, potentially due to increased intragastric
pressure. SG-induced excision of the greater curvature led to bradygas-
tria and altered gastric contractility signals. Significant gastric tissue
remodeling and inflammation were also observed, likely affecting con-
tractile activity. These dysmotilities persisted throughout the 30-day
observation period, indicating the need for extended follow-up studies
to determine if these effects are permanent. Therefore, non-invasive,
reproducible approaches, such as ACB, are desirable for long-term moni-
toring of SG outcomes in animal models.
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