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ABSTRACT 

Purpose: This study aimed to determine whether lincomycin treatment 
alters mesenteric afferent responses to intraduodenal nutrient 
stimulation, gastrointestinal myoelectric activity, and intestinal 
morphology in rats. 
Materials and Methods: Forty laboratory rats weighing 180–220 g 
were assigned to control and lincomycin-treated groups. Lincomycin 
was administered orally for approximately 10 days to induce antibiotic-
associated intestinal dysbiosis. Mesenteric and vagal afferent nerve 
activity was recorded using bipolar silver–silver chloride electrodes. 
Nutrient-evoked responses were assessed following intraduodenal 
administration of 0.3 mL of 40% glucose and selected amino acid and 
lipid solutions. Gastrointestinal myoelectric activity was recorded from 
the ileum, cecum, and colon, and gross intestinal morphology was 
evaluated macroscopically. 
Results: Intraduodenal glucose produced a marked increase in 
mesenteric afferent activity in control rats. In lincomycin-treated 
animals, basal afferent activity was reduced and the glucose-evoked 
response was substantially attenuated. Lincomycin treatment was also 
associated with altered gastrointestinal myoelectric activity, including 
increased colonic spike activity, together with pronounced cecal 
enlargement and luminal distension. 
Conclusion: Lincomycin treatment was associated with impaired 
nutrient-evoked intestinal afferent signaling, altered gastrointestinal 
electrical activity, and marked cecal morphological changes. These 
findings suggest that antibiotic-induced disruption of the intestinal 
environment may affect sensory-motor regulation and nutrient-related 
signaling. (Open J Biomed Res 2026;5:139-146) 
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INTRODUCTION 

The gastrointestinal tract harbors a complex 

and dynamic microbial ecosystem that 

contributes to host nutrition, metabolism, 

immune regulation, epithelial homeostasis, 

and protection against pathogens.1,2 Although 

microbial density is greatest in the colon, the 

small intestine represents the principal site of 

nutrient digestion and absorption and contains 

specialized epithelial and enteroendocrine 

sensing systems that detect luminal 

carbohydrates, amino acids, peptides, and 

fatty acids.3,4 Activation of these nutrient-

sensing pathways regulates intestinal transport, 

gastrointestinal hormone secretion, food 

intake, glucose homeostasis, and whole-body 

energy metabolism.3,4 

Increasing evidence indicates that intestinal 

nutrient sensing is influenced not only by 

dietary nutrients but also by the gut microbiota 

and its metabolites. Microbial products can 

interact directly or indirectly with epithelial and 

enteroendocrine signaling pathways, while 

microbiota-mediated changes in the luminal 

environment, epithelial integrity, and epithelial 

regeneration may further modify intestinal 

sensing and absorptive functions.4-6 Therefore, 

disruption of the intestinal microbial ecosystem 

has the potential to alter communication 

between luminal nutrients, microbial metabolites, 

and host nutrient-sensing mechanisms. 

Antibiotic exposure is a major cause of 

perturbation of the gut microbial ecosystem. In 

addition to eliminating susceptible pathogens, 

antibiotics can reduce microbial diversity, alter 

the abundance of commensal taxa, modify 

microbial metabolic activity, and impair host-

microbiota interactions.7-9 Antibiotic-associated 

dysbiosis has also been linked to disruption of 

intestinal barrier integrity and alterations in 

microbial metabolites that participate in host 

metabolic and immune regulation.8,9 However, 

considerably less is known about how 

antibiotic-induced microbial disruption affects 

nutrient-sensing pathways in the small 

intestine. This represents an important knowledge 

gap because small-intestinal nutrient sensing 

contributes to the regulation of nutrient 

handling, gastrointestinal hormone secretion, 

and systemic metabolic homeostasis.4,5 

Lincomycin is a lincosamide antibiotic that 

has been used experimentally to induce 

substantial perturbations of the intestinal 

microbiota. Short-term lincomycin administration 

in young pigs produces marked temporal 

changes in gut microbial composition and 

short-chain fatty acid concentrations.10 

Similarly, experimental lincomycin exposure in 

mice results in depletion and restructuring of 

the intestinal microbiota, accompanied by 

alterations in short-chain fatty acids, intestinal 

morphology, and mucosal immune parameters.11 

These findings establish lincomycin exposure 

as a useful experimental approach for 

investigating the physiological consequences 

associated with antibiotic-induced microbial 

disruption. Nevertheless, whether lincomycin-

induced dysbiosis is accompanied by changes 

in nutrient-sensing receptor expression in the 

small intestine remains poorly understood. 

Therefore, the present study aimed to 

investigate the effects of lincomycin treatment 

on intestinal nutrient-related sensory signaling 

and gastrointestinal function in rats. 

Specifically, the study sought to determine 

whether lincomycin exposure alters mesenteric 

afferent responses to intraduodenal nutrient 

stimulation, affects gastrointestinal myoelectric 

activity, and produces associated changes in 

intestinal morphology. By integrating 

electrophysiological and macroscopic 

assessments, the study aimed to characterize 

functional alterations in intestinal sensory-

motor regulation following antibiotic-induced 

disruption of the intestinal environment and to 
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provide a basis for future studies examining the 

underlying microbiota-dependent and 

receptor-mediated mechanisms. 

MATERIALS AND METHODS 

Study Design 

An experimental animal study was 

conducted to investigate the effects of 

lincomycin-induced intestinal dysbiosis on 

nutrient-evoked afferent signaling, gastrointestinal 

myoelectric activity, and intestinal morphology 

in rats. A total of 40 laboratory rats weighing 

180–220 g were included in the study and 

allocated to control and lincomycin-treated 

groups. Animals in the experimental group 

received lincomycin orally for 9–14 days to 

induce disruption of the intestinal microbial 

environment. Control animals received no 

treatment under otherwise comparable 

experimental conditions. At the end of the 

treatment period, animals underwent 

electrophysiological assessment of mesenteric 

and vagal afferent nerve activity and 

gastrointestinal myoelectric activity. Nutrient 

solutions were administered intraduodenally to 

evaluate nutrient-evoked neural responses. 

Macroscopic changes in gastrointestinal 

morphology were also assessed. 

Experimental Animals and Ethical 
Considerations 

Forty laboratory rats weighing 180–220 g at 

the beginning of the experiment, were used. 

Animals were housed under controlled 

environmental conditions and free access to 

standard laboratory chow and water unless 

otherwise specified. All experimental 

procedures were performed in accordance with 

institutional and national guidelines for the care 

and use of laboratory animals.  

Before electrophysiological procedures, the 

animals were anesthetized. The adequacy of 

anesthesia was monitored throughout the 

experiment and additional anesthetic was 

administered when required. At the completion 

of the experimental procedures, animals were 

euthanized according to the approved institutional 

protocol. Rats assigned to the experimental 

group received lincomycin (Lincocin) orally at a 

dose of 84 + 10 mg/kg/day for consecutive 

days. The treatment regimen was selected to 

produce antibiotic-mediated perturbation of the 

intestinal microbial environment.  

Surgical Preparation and 
Electrophysiological Recording 

Following induction of anesthesia, animals 

were surgically prepared for electrophysiological 

recording. The abdominal cavity was accessed 

and the appropriate mesenteric and vagal nerve 

branches were carefully isolated while 

preserving their anatomical connections. 

Spontaneous and nutrient-evoked afferent 

nerve activity was recorded using bipolar silver–

silver chloride (Ag/AgCl) electrodes. The 

isolated nerve was positioned on the recording 

electrodes, and electrical signals were 

recorded. A stable baseline recording was 

obtained before administration of each nutrient 

stimulus. Changes in afferent impulse activity 

following intraduodenal nutrient administration 

were subsequently monitored over time and 

compared with the corresponding pre-

stimulation baseline. 

Intraduodenal Nutrient Stimulation 

Nutrient-evoked afferent responses were 

evaluated by administering selected nutrient 

solutions directly into the duodenum. A volume 

of 0.3 mL of the test solution was administered 

intraduodenally after stabilization of baseline 

nerve activity. 

The nutrient stimuli included (1) 40% 

glucose solution; (2) 10% amino acid solutions 

containing glutamate, glycine, and γ-

aminobutyric acid (GABA); and (3) a lipid 

emulsion. Following administration, afferent 

nerve activity was continuously recorded. The 

primary electrophysiological outcome was the 

change in afferent impulse frequency relative to 

the baseline recording period. 

Recording of Gastrointestinal Myoelectric 
Activity 
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Gastrointestinal myoelectric activity was 

recorded using surface electrodes positioned 

on the serosal surface of the ileum, cecum, and 

colon. Electrical recordings were used to 

characterize basal gastrointestinal myoelectric 

activity, including slow-wave activity and spike 

potentials. Signals were recorded before and/or 

after nutrient stimulation and compared between 

control and lincomycin-treated animals. 

Macroscopic Assessment of the 
Gastrointestinal Tract 

At the completion of the electrophysiological 

experiments, the gastrointestinal tract was 

examined macroscopically. Particular attention 

was directed toward the cecum and colon to 

identify treatment-associated changes in gross 

morphology. Cecal size, luminal distension, 

intestinal wall appearance, and the presence of 

accumulated intestinal contents or gas were 

documented and compared between control 

and lincomycin-treated animals. Representative 

images were obtained for qualitative 

comparison.    

RESULTS 

Lincomycin Treatment Attenuated Glucose-

Evoked Mesenteric Afferent Activity 

Intraduodenal administration of 0.3 mL of 

40% glucose produced a clear increase in 

mesenteric afferent impulse activity in control 

rats (Fig. 1A). Baseline activity remained 

relatively stable during the pre-stimulation 

period, ranging approximately from 22 to 26 

impulses/s. Following glucose administration, 

afferent activity increased progressively, 

reaching its highest values approximately 40–

60 min after stimulation. Although activity 

subsequently declined, it remained above 

baseline levels at the end of the recording 

period. 

In lincomycin-treated rats, basal mesenteric 

afferent activity was markedly lower than that 

observed in controls, with values of 

approximately 3–6 impulses/s during the pre-

stimulation period (Fig. 1B). Intraduodenal 

glucose administration nevertheless elicited 

an increase in afferent firing, reaching 

approximately 15–20 impulses/s at peak 

response. The response remained elevated 

above baseline during the later recording 

period, although its overall magnitude was 

lower than that observed in control animals. 

These findings indicate that lincomycin 

treatment was associated with a marked 

reduction in basal mesenteric afferent activity 

and an attenuated neural response to 

intraduodenal glucose stimulation. 

Lincomycin Treatment Produced Marked 
Cecal Enlargement and Distension 

Macroscopic examination revealed 

substantial differences in cecal morphology 

between control and lincomycin-treated rats 

(Fig. 2). In control animals, the cecum showed 

the expected gross anatomical appearance, 

with normal dimensions, wall contour, and 

moderate luminal filling. In contrast, rats 

treated with lincomycin for 10 days exhibited 

pronounced cecal enlargement and luminal 

distension. The affected cecum appeared 

markedly expanded relative to the control 

specimen, with visible accumulation of luminal 

contents and gas. Changes in wall 

appearance and vascular prominence were 

also observed. These findings demonstrate a 

clear macroscopic alteration of cecal 

morphology following lincomycin treatment. 

Lincomycin Treatment Increased Colonic 

Myoelectric Activity 

Electrophysiological recordings of 

gastrointestinal myoelectric activity showed 

increased spike activity in the ascending colon 

of lincomycin-treated rats. Compared with 

control animals, colonic spike activity increased 

by approximately 300%. This increase in 

electrical activity indicates a marked alteration 

in colonic motor electrophysiology following 

lincomycin exposure. 
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Fig 1: Effect of intraduodenal glucose administration on mesenteric afferent nerve activity in control and 
lincomycin-treated rats. Time-course changes in the frequency of mesenteric afferent impulses before and after 
intraduodenal administration of 0.3 mL of 40% glucose solution. (A) Control rats. (B) Lincomycin-treated rats. 
Arrows indicate the time of glucose administration. 

Fig 2: Macroscopic appearance of the cecum in control and lincomycin-treated rats. Representative 
gastrointestinal specimens showing cecal morphology in (A) a control rat and (B) a rat treated with lincomycin 
for 10 days. Lincomycin treatment was associated with marked cecal enlargement and luminal distension. 
Arrows indicate the principal regions of morphological alteration. 
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DISCUSSION 

The present study showed that lincomycin 

treatment was associated with marked 

alterations in intestinal sensory signaling, 

gastrointestinal electrical activity, and cecal 

morphology in rats. The main functional finding 

was an attenuated mesenteric afferent 

response to intraduodenal glucose compared 

with control animals. This was accompanied by 

altered gastrointestinal myoelectric activity and 

pronounced cecal enlargement and distension. 

Together, these findings suggest that antibiotic-

induced disruption of the intestinal 

environment may affect multiple components 

of gastrointestinal sensory and motor regulation. 

The reduced glucose-evoked afferent 

response is consistent with growing evidence 

that intestinal nutrient sensing depends on 

coordinated interactions among epithelial 

nutrient sensors, enteroendocrine cells, 

microbial metabolites, and extrinsic sensory 

pathways. Enteroendocrine cells can 

communicate rapidly with sensory neurons and 

contribute to the transmission of luminal 

nutrient signals to the nervous system.12,13 

Microbial metabolites, particularly short-chain 

fatty acids, may further modulate 

enteroendocrine activity and secretion of 

hormones such as glucagon-like peptide-1 

(GLP-1) through receptors including FFAR2 

and FFAR3.14 Previous studies have shown 

that lincomycin treatment can substantially 

alter gut microbial composition and short-chain 

fatty acid concentrations.10,11 Therefore, 

altered microbial signaling may contribute to 

the attenuated glucose response observed in 

the present study, although microbial 

metabolites and specific nutrient receptors 

were not directly measured. 

The present findings are also compatible 

with previous reports demonstrating that 

antibiotic-induced dysbiosis can modify 

intestinal sensory and motor function. Aguilera 

et al. showed that antibiotic-induced microbial 

disruption produced changes in colonic 

sensory and motor responses in mice,15 while 

an earlier study reported enhanced expression 

of visceral sensory-related systems following 

antibiotic exposure and stress.16 These 

findings indicate that the neural consequences 

of antibiotic treatment may vary according to 

the antibiotic used, treatment duration, 

intestinal region examined, and microbial 

populations affected. In the present study, the 

lower basal and glucose-evoked mesenteric 

afferent activity is therefore best interpreted as 

altered intestinal sensory responsiveness 

rather than complete loss of nutrient sensing. 

The changes in gastrointestinal myoelectric 

activity provide additional evidence of 

disturbed intestinal neuromuscular regulation. 

Gastrointestinal motility depends on 

coordinated activity among enteric neurons, 

smooth muscle, interstitial cells of Cajal, 

epithelial mediators, and autonomic pathways.17 

Experimental alteration or depletion of the gut 

microbiota has also been associated with 

changes in gastrointestinal transit, contractility, 

serotonin signaling, and enteric neuronal 

function.18,19 The altered colonic spike activity 

observed after lincomycin treatment may 

therefore reflect disruption of these regulatory 

networks, although the present study cannot 

distinguish microbiota-mediated effects from 

possible direct actions of the antibiotic. 

Marked cecal enlargement and luminal 

distension were also observed in lincomycin-

treated rats. Cecal enlargement is a 

recognized feature of germ-free and antibiotic-

treated rodents and has been associated with 

substantial changes in microbial composition, 

luminal metabolites, intestinal transit, and 

intestinal physiology.20 Similar alterations in 

intestinal microbial communities and microbial 

metabolites have been reported following 

lincomycin exposure.10,11 Therefore, the 

morphological changes observed in the 

present study are consistent with substantial 

disturbance of intestinal homeostasis, although 

the specific contributions of altered fermentation, 

gas production, fluid accumulation, or impaired 

transit were not directly assessed. 
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Several limitations should be considered. 

Gut microbiota composition was not directly 

characterized, and specific nutrient receptors, 

enteroendocrine hormones, inflammatory 

mediators, and short-chain fatty acids were not 

measured. Therefore, the present findings 

demonstrate an association between 

lincomycin treatment and altered intestinal 

sensory-motor function but do not establish the 

precise mechanisms involved. Future studies 

combining electrophysiology with microbiome 

profiling, metabolomic analysis, nutrient-

receptor expression, and gastrointestinal 

hormone measurements would help determine 

whether the observed changes are directly 

mediated by antibiotic-induced microbial 

disruption. 

CONCLUSION 

Lincomycin treatment was associated with 

impaired glucose-evoked mesenteric afferent 

signaling, altered gastrointestinal myoelectric 

activity, and marked cecal enlargement in rats. 

These findings indicate that antibiotic-induced 

disruption of the intestinal environment can 

affect nutrient-related sensory signaling, 

gastrointestinal motor regulation, and intestinal 

morphology. However, because microbiota 

composition, microbial metabolites, nutrient 

receptors, and enteroendocrine mediators 

were not directly assessed, the underlying 

mechanisms remain to be clarified. Future 

studies combining electrophysiological 

measurements with microbiome, metabolomic, 

and receptor-expression analyses are needed 

to define the pathways involved and determine 

whether these functional alterations are 

reversible. 
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