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Case Report: Oral fecal microbiota transplantation in a Mediterranean spur-thighed tortoise (Testudo graeca) suffering from chronic gastrointestinal disease—procedure, clinical outcome and follow-up









 


	
	
CASE REPORT
published: 21 May 2025
doi: 10.3389/fvets.2025.1560689








[image: image2]

Case Report: Oral fecal microbiota transplantation in a Mediterranean spur-thighed tortoise (Testudo graeca) suffering from chronic gastrointestinal disease—procedure, clinical outcome and follow-up

Johannes Hetterich* and Michael Pees


Department of Small Mammal, Reptile and Avian Medicine and Surgery, University of Veterinary Medicine Hannover, Foundation, Hannover, Germany

Edited by
 Ferran Solanes Vilanova, Ghent University, Belgium

Reviewed by
 Alessandro Vetere, University of Parma, Italy
 Franziska Sandmeier, Colorado State University Pueblo, United States

*Correspondence
 Johannes Hetterich, johannes.hetterich@tiho-hannover.de 

Received 14 January 2025
 Accepted 28 April 2025
 Published 21 May 2025

Citation
 Hetterich J and Pees M (2025) Case Report: Oral fecal microbiota transplantation in a Mediterranean spur-thighed tortoise (Testudo graeca) suffering from chronic gastrointestinal disease—procedure, clinical outcome and follow-up. Front. Vet. Sci. 12:1560689. doi: 10.3389/fvets.2025.1560689
 

Introduction: Fecal microbiota transplantation (FMT) is the process of transferring fecal microbiota from a healthy donor into the gastrointestinal tract of a recipient. Although many mechanisms of FMT are still not completely understood at present, it has been described that the treatment of various gastrointestinal diseases in different species, including humans, is significantly improved by FMT therapy. Since the first report on FMT therapy in veterinary medicine in small mammals numerous cases have been reported, but little information has been published on the therapeutic effects of FMT treatment in reptiles. The present case report describes the effects of orally administered fecal microbiota transplantation in a Mediterranean spur-thighed tortoise (Testudo graeca) suffering from chronic gastrointestinal disorders.

Case presentation: A nine-year-old, 330 g, intact female Mediterranean spur-thighed tortoise (Testudo graeca) from the animal owner’s own offspring was presented for consultation due to decreased general condition, anorexia and sialorrhea following oral intake of a lettuce species (Lactuca virosa) known for its poisonous plant ingredients (sesquiterpene lactones) 3 weeks prior to presentation. Pre-existing conditions were not reported. Clinical examination revealed sialorrhea and a reduced general condition. Diagnostic procedures included blood chemistry, radiography and ultrasonography. Despite repeated treatment attempts with various medical regimes over 158 days, the tortoise continued showing variable recurring gastrointestinal symptoms. An orally administered FMT was initiated and continued for a total of 3 weeks. Gastrointestinal signs improved rapidly within 1 week and resolved completely after 3 weeks. Over a follow up period of 9 months, no symptom recurrence or adverse effects were monitored.

Conclusion: This case report describes the first successful trial of fecal microbiota transplantation in chelonians. The outcome indicates that this therapeutic approach may be beneficial not only to small animals but also for the therapy of gastrointestinal disorders in reptiles, especially those cases with insufficient conventional therapy results.
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Introduction

Fecal microbiota transplantation (FMT) is a treatment option that involves introducing fecal microbiota from a healthy donor into the recipient’s gastrointestinal tract (1). The treatment aims to positively influence the microbiome (and metabolom) and restore its balance (2, 3). The microbiota encompasses all microorganisms residing in the gastrointestinal tract (4, 5). These microorganisms have a crucial role in various physiological processes and form a symbiotic relationship with the host (6). Microbiome imbalances (dysbioses) are associated with various diseases, including acute and chronic gastrointestinal disorders (5). Although not all of the mechanisms of FMT are fully understood at present, it has been described that the treatment of various gastrointestinal diseases in different species, including humans, is significantly improved by FMT therapy (7–9). Anecdotally, FMT has been used as therapeutic approach in human medicine as early as the 4th century AD (10) and emerged as an important therapeutic tool in the 20th century, particularly for infections with Clostridium difficile (11). In veterinary medicine, the first case report of FMT treatment in a dog with Inflammatory Bowel Disease (IBD) was published in 2013 (12). Since then, numerous case reports and case series have been published for cats and dogs (13, 14), and also for other domestic animals such as horses (15). In the field of reptile medicine, a study evaluating the evolution of the microbiota in relation to behavioral aspects of green iguana hatchlings (Iguana iguana) was published as early as 1984 (16). In recent years, several studies have explored various aspects of microbiome research (17–19). The intestinal flora of wild and captive species of turtles has been described (20, 21). Another publication showed metagenomic differences in fecal microbiota between wild, released, and farmed individuals of a single turtle species (22). A recent study described host-microbial interactions in a desert lizard (Eremias multiocellata) and also assessed the biological impact of climate conditions on the gut microbiota (23). This study was also the first to perform fecal microbiota transplantation experiments in reptiles. However, no case reports or studies have examined the effects of FMT therapy in chelonians. The present report describes the treatment process, clinical outcome and follow-up of a tortoise with chronic gastrointestinal disease using FMT.



Case presentation


Clinical history

A nine-year-old, 330 g, intact female Mediterranean spur-thighed tortoise (Testudo graeca) bred from the owner’s own stock has been kept in a 25 m2 sized outdoor enclosure for the last 5 years alongside three siblings (one male, two females). Temperature, UVB-light and hibernation management were species-appropriate. The animals were fed daily, receiving hay (available ad libitum) and a variety of herbs and leafy green. The owner did not report any pre-existing conditions and the siblings were assessed as healthy. The tortoise was presented with a decreased general condition, anorexia and sialorrhea following oral intake of a lettuce species (Lactuca virosa) 3 weeks prior to presentation. Clinical symptoms developed within 1 day after oral ingestion and showed no improvement following soaking the tortoise repeatedly in warm water.



Clinical findings and investigations

Clinical examination revealed a moderately softened plastron and minor chronic shell deformities. Sialorrhea and a moderately reduced general condition of the tortoise were also noted during the general examination. Initial diagnostic procedures included blood chemistry, radiography and ultrasonography. Blood chemistry examination was performed in an in-house laboratory (Cobas C 311, La Roche Ltd., Basel, Switzerland) 15 min after venipuncture (dorsal coccygeal vein) and revealed moderate hyperuricemia (6.5 mg/dL; reference range 0–5.2 mg/dL) (24). Radiographic examination (digital X-ray; detector system: Fujifilm Console Advance DR-ID 300 CL, Fujifilm Europe GmbH, Düsseldorf, Germany; tube system: Gierth X-ray International GmbH, Riesa, Germany; film focus distance 60 cm, 50 kV, 5 mA) under manual restraint in dorsoventral (vertical radiation beam direction) and lateral (horizontal radiation beam direction) projections showed a prominent filling of the digestive tract with ingesta. Ultrasonography (GE Vivid 7 Dimension, Micro curved array transducer, 5–9 MHz; GE Healthcare GmbH, Solingen, Germany) performed under manual restraint confirmed the sex diagnosis by clearly showing ovarian follicles but revealed no other abnormalities. Fecal samples were used for a microbiological examination including sensitivity testing conducted in a commercial veterinary laboratory at the time of starting antibiotic treatment. Testing revealed the growth of 2 gram-negative bacteria (Cronobacter spp. and Citrobacter braakii). Both bacteria showed intermediate susceptibility to enrofloxacine.



Treatment and follow-up

The animal received allopurinol (50 mg/kg SID PO; Allopurinol AL 100, Aliud Pharma, Laichingen, Germany) according to treatment recommendation (25) and parenteral fluids (10 mL/kg SID SC, Sterofundin, ISO 1/1 E; B. Braun AG, Melsungen, Germany). However, the tortoise’s general condition remained unchanged after 10 days of treatment and the animal was presented again. Neither a stationary therapy for 9 days nor several treatment approaches using various protocols including antibiotics, analgesics, probiotics, devolatilizing and gastroprotective drugs led to a sustainable and lasting therapy success in the following 149 days. Table 1 provides details on the respective gastrointestinal signs, diagnostic methods (including radiography of Figures 1–3), therapy attempts and outcomes of the follow-up history.



TABLE 1 Detailed information on the evolution of gastrointestinal signs and the corresponding diagnostic methods, therapies and outcomes of the according follow-ups during the entire case history.
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FIGURE 1
 Dorsoventral (A) and horizontal-beam right lateral (B) radiographs of a nine-year-old Mediterranean spur-thighed tortoise (Testudo graeca) demonstrating severe gas accumulation throughout the gastrointestinal tract 33 days after initial presentation. The stomach (asterisk) and parts of the large intestine (arrows) appear to be filled only with gaseous contents. Parts of the large intestine, though, contain structured material (ingesta, number sign).
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FIGURE 2
 Dorsoventral (A) and horizontal-beam right lateral (B) radiographs of a nine-year-old Mediterranean spur-thighed tortoise (Testudo graeca) with persistent severe gas accumulation throughout the gastrointestinal tract 54 days after initial presentation. However, major parts of the gastrointestinal tract, including the stomach (asterisk) and various parts of the large intestine (arrows), clearly contain structured ingesta material.
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FIGURE 3
 Dorsoventral radiograph of a nine-year-old Mediterranean spur-thighed tortoise (Testudo graeca) demonstrating mixed contents of gas (asterisk) and structured ingesta material (number sign) within the stomach 75 days after initial presentation. Note that only minor gas accumulation is still present in the intestine (arrow).



FMT treatment

An orally administered fecal microbiota transplantation (FMT) was initiated as new therapeutic approach 181 days after the oral intake of lettuce and 159 days after the initial presentation. The feces were obtained from three clinically healthy siblings that had been housed and fed under identical conditions for the last 5 years. Fecal samples were macroscopically normal and tested negative for endoparasitic infections on two separate occasions prior to FMT. All four animals tested negative for herpesvirus (PCR and serology), reovirus (PCR) and mycoplasma (PCR) 3 years before. A total of 15 grams of fresh feces was mixed with 10 mL sodium chloride (sodium chloride 0.9%, B. Braun Melsungen AG, Melsungen, Germany) to a paste-like consistency. A total volume of 9 mL of dispersed fecal mixture was orally administered into the stomach in a two-step procedure (two-hour breaks between administrations) using a metal probe (diameter 6.4 mm, length 102 mm; Eickemeyer, Tuttlingen, Germany). The animal owner continued to administer fresh feces from the sibling animals through manual feeding every 2–3 days for a total period of 3 weeks. The fecal samples were mixed with sodium chloride and coated with the animal’s favorite salad. Using this procedure, voluntary oral ingestion of the transplants by the tortoise was achieved. Gastrointestinal signs resolved within 1 week (sialorrhea, reduced food intake) to 3 weeks (painful defecation) after the initial fecal transplantation. The tortoise’s defecations became more consolidated, displaying the physiological characteristics of normal feces. In addition, the animal regained a physiologic level of activity that had not been achieved during the entire former therapy period. Over the following 6 weeks, the animal did not exhibit any of the preceding gastrointestinal signs and continued food intake and defecation on a regular basis. No adverse effects were observed during this time period.

A final on-site follow-up 48 days after the initial fecal transplantation revealed a healthy overall condition. Regular food intake before and defecation with physiological fecal characteristics during the examination could be verified within the scope of the clinical follow-up. Blood chemistry parameters and parasitologic fecal sampling were normal. The tortoise was deemed to be free of any gastrointestinal signs, and the animal owner began preparations for a regular hibernation.

The animal was monitored for a total of 9 months following the initial FMT treatment. According to personal communication with the animal owner, the tortoise remained free of any gastrointestinal signs or adverse effects both before and after hibernation.





Discussion

Gastrointestinal dysbiosis is considered a disruption of the normal physiological colonization of the gastrointestinal tract by microorganisms (5). FMT aims to correct an existing dysbiosis and consecutive metabolic imbalances (26). The detailed mechanisms of FMT in mammals are not yet fully understood, though various complex interactions between the host and its microbiota are assumed (3, 27, 28). The microbiota stimulates the development of the immune system and acts as a protective barrier against infectious agents (29), either through direct cell-to-cell contact mechanisms or through metabolites produced by the microbiota (30). Whenever there is a direct or indirect perturbation of the microbiota, the host becomes more susceptible to gastrointestinal infections (30). In human medicine, FMT treatment has been shown to have beneficial effects, not only for gastrointestinal disorders (31), but also for extragastrointestinal indications such as metabolic syndrome (32), autism, stereotypy, or speech disorders (33). FMT transplantation studies in small animals evaluated that fecal transplantation increased the number of bacterial diversity and particularly useful bacteria like, e.g., Peptacetobacter hiranonis and Fusobacteria ssp. (34, 35).

In addition, FMT treatment has been introduced to a number of wildlife species in recent years, bringing valuable therapy experience to more exotic, and possibly endangered species, for which novel treatment methods are needed (36–38). Despite the growing evidence supporting the application of FMTs to a wide range of animal species, there is a dearth of research on FMT, especially for carnivores (39).

In reptiles, a recent study described host-microbial interactions in a desert lizard (Eremias multiocellata) and also assessed the biological impacts of climate conditions on the gut microbiota (23). Interestingly, this study also included the first fecal microbiota transplantation experiments in reptiles showing that FMT enhanced antibacterial activity and host immune response of the lizards. This study provides useful initial data for future prospective evaluations of this emerging topic.

Detailed theoretical specifications have been published for the required characteristics of donor animals in small animal medicine (3, 26). In our case, three possible donor animals were available and considered to be suitable donors. The sibling tortoises were evaluated to be clinically healthy, showed regular food intake and defecation, and had no reported previous gastrointestinal disorders. Infections with intranuclear coccidiosis in tortoises (TINC) have been first described in radiated tortoises (Astrochelys radiata) (40). TINC can result in systemic disease, which has been described in several chelonian species (41), but is more common in tropical tortoises. However, TINC represents a chronic disease and there is a risk of transmission from asymptomatic carrier animals shedding coccidia for life (42). Therefore, sampling the siblings prior to FMT would have extended the donor assessment.

In general, FMT can be performed via the upper or lower gastrointestinal tract (43). In small animals, enemas, endoscopic transplantation into the intestine, and oral administration (capsule or dilution) have been described (9, 44–46). Nonetheless, no studies have evaluated any route of administration and their efficacy in reptiles. In the present case report, the authors chose oral administration, as tube-feeding with a metal probe is a common and low-risk procedure in the treatment of tortoises. In contrast, an incorrectly placed cloacal FMT may lead to a too rapid discharge from the rectum, which should be avoided.

FMT treatment protocols vary widely regarding the number and frequency of repeated administrations (26, 34, 47, 48). Chronicity of disease, route of administration and course of treatment represent important factors for the number of repeated FMT doses (26). The authors of this report aimed to establish a feasible treatment plan for continuing FMT therapy after the initial administration, considering defecation frequency of the siblings, suspected gastrointestinal transit time and animal habits (usual defecation time). Continuation of FMT may have been appropriate if the tortoise’s gastrointestinal signs had persisted.

Assessment of treatment efficacy should represent an important part of FMT evaluation. In several small animal studies, the short-term efficacy of FMT treatment was rated good to excellent (34, 35, 48–50). Often, medium-term efficacy remained unclear due to a lack of follow-up data. In our case, we considered a nine-month follow-up period after FMT initiation to be highly valuable to assess the long-term effect of the FMT procedure on the digestive system and the overall clinical outcome.

Studies evaluating the adverse effects of FMT have been published in human medicine (51) and, more recently, in small animal medicine (26, 52). Short- and medium-term adverse effects generally were rare and mostly mild and self-limiting (26, 48, 53). The FMT technique, transplant quality (54), potential comorbidities and immune competence of the recipient as well as the health of the donor were among the factors that needed to be considered for a safe FMT (26).

Gut microbial communities are often characteristic of specific dietary modes (55, 56). Obligate herbivory in mammals is associated with increased microbial diversity compared to other dietary modes (57). Herbivore reptiles, such as Galápagos tortoises and iguanids, share a similar digestive mode and gut morphology with mammalian hindgut fermenters (58). However, little is known about species-specific factors that influence the composition of gut microbiota in reptiles. A study evaluating gut microbial diversity in gopher tortoises (Gopherus polyphemus) found that fine-scale spatial structure, inbreeding, degree of relatedness and possibly ontogeny shape patterns of diversity in fecal microbiomes (59). Coprophagy may serve as another factor affecting the composition of the gut microbiome. Some species of herbivore reptiles have been described to exhibit coprophagy as normal behavior during microbiota development in juvenile life stages (16). Other species show regular coprophagy even in the presence of a good range of usual dietary components (60, 61). Although it is unknown, whether this behavior is the primary route of colonization for critical gut symbionts (59), evidence of coprophagy in wildlife may indicate that this behavior may be a physiological route to (re)establish a healthy microbiome, even in diseased individuals.

In general, it should be critically discussed whether the ingested lettuce plant actually caused the gastrointestinal symptoms. The temporal context and the available information on the toxicity of the plant for humans (62), other mammals (63) and reptiles (64) strengthen the assumption that the lettuce intake was the initial cause of the ongoing gastrointestinal disorders. Lactuca virosa is known for its poisonous plant ingredients (sesquiterpene lactones) (62, 64), which cause central nervous signs, but also gastrointestinal disorders in mammals (62, 63). However, no toxicological tests, such as spectrophotometric or chromatographic methods (65, 66), were carried out in this case to confirm the presence and amount of sesquiterpene lactones such as lactucerin, actucic acid, lactucopicrin and lactucin. Therefore, clear evidence of any association between the oral consumption of Lactuca virosa and gastrointestinal signs remains uncertain and speculative.

In the present report, husbandry parameters have been assessed as species-appropriate based on information from the animal owner, and all siblings were assessed without any abnormalities. However, moderate softening and deformities of the shell and uricemia are common signs of nephropathy (67, 68) and may also indicate possible nephropathy in this case. Intoxication with sesquiterpene lactones may have exacerbated renal disease, facilitating non-specific symptoms such as lethargy and reduced activity.

The conducted long-term gastrointestinal therapy prior to FMT treatment needs a critical reflection. The various treatment approaches using supportive therapy, including parenteral fluids, probiotics, gastroprotective therapy, antibiotics, or combinations of these treatments temporarily affected the various signs. Gastrointestinal tympanic distension and reduced food intake improved during antibiotic treatment. Antibiotics may have significantly altered the microbial composition and also reduced the amount of gas-forming gut bacteria, which can lead to tympanic distension. Probiotics may have positively altered the microbial composition and fecal quality. Also, by reducing the gastrointestinal pain of tympanic distension, the analgesics used may facilitated defecation frequency. Bitter food compounds also led to improved gastrointestinal signs, which may be related to the diverse immunomodulating, anti-inflammatory and digestive properties that bitter substances are known for (69, 70). However, other gastrointestinal signs, such as sialorrhea, remained largely unaffected, gastrointestinal signs recurred and no lasting improvement in clinical status was achieved. Subsequently, the conditions did improve rapidly after FMT initiation. However, recovery cannot be attributed solely to FMT, as the microbiome status and gastrointestinal signs were already influenced over a long period by the pre-treatments and their multiple (synergistic) effects as described above.

This case report also needs a critical review of antibiotic treatment regimes. In this report, antibiotic treatment was started using enrofloxacine and metronidazole when signs of gastrointestinal disease – suspected dysbiosis causing extended gastrointestinal tympania - were diagnosed. Fecal samples were sent to a laboratory for bacteriological examination and consecutive sensitivity testing. Especially the use of enrofloxacine is discussed critically for different reasons and is not recommended clearly as a first-line antibiotic in reptiles (71). However, in Germany enrofloxacine is approved for the treatment of gastrointestinal disease in reptiles, as the only antibiotic available. For this reason, the treatment regime was started and continued following an initial improvement of some gastrointestinal signs despite the laboratory results (intermediate sensitivity of enrofloxacine). Retrospectively, this measure needs to be viewed critically, as no lasting effect was seen and the use of both antibiotics in the present case may have had a significant (negative) impact on the tortoise’s microbiome. It is the authors’ experience and also reported in literature that antibiotic treatments of gastrointestinal disease in reptiles are often not effective (71). This case report is a more or less typical example of different common but unsuccessful treatment regimes. As treatment options for gastrointestinal disorders are not as versatile as in other companion animals, it was the authors’ aim to invent a new treatment option in this case, which could not be resolved using conventional therapies. Therefore, despite using antibiotics in the course of the treatment described here, this report is clearly intended to point out a new therapy alternative in FMT and minimize antibiotic use.

As it is inherent in case reports, several limitations arise due to individual circumstances. Most importantly, we are not able to associate the different clinical stages with the corresponding microbiome. Microbiota analysis would have been highly beneficial, especially comparing the gastrointestinal flora before and after FMT administration. Initial treatment was started before laboratory results were available, and treatment regimens were adapted individually to the clinical situation, without lasting effects. Although the animal was regularly presented to the clinic, some health assessments were conducted by the owner, and the interpretation of these could be subjective and potentially misleading. However, it is the nature of an individual case report that diagnostic and treatment procedures are case-sensitive and dependent on the owner’s compliance, which was excellent in this case. Finally, extrinsic or intrinsic factors other than FMT may have influenced clinical improvement. However, the tortoise’s rapid improvement after starting FMT, following several months of chronic, fluctuating gastrointestinal signs, suggests that FMT treatment likely had a positive impact on the therapy outcome.

Therefore, the scientific value of this report lies exclusively in the effective use of FMT as an alternative treatment option in a chronic case of gastrointestinal disease and pretreatment failures.



Conclusion

This case report provides an evidence-based example of the use of FMT in a tortoise suffering from chronic gastrointestinal disease. Oral FMT proved to be a safe and non-invasive therapy approach. Following FMT therapy, chronic gastrointestinal symptoms vanished with no relapses over a nine-month follow-up period. Further studies are needed on the therapeutic efficacy of FMT in chelonians and all reptile orders.
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Gastrointestinal signs
Day 1

Anorexia, sialorrhea, reduced overall

condition and activity level

Day 10 (+10)

Sialorrhea, reduced overall condition and

activity level

Day 33 (+23)
Reduced food intake, postprandial sialorrhea,
reduced overall condition, absent defecation,

severe gastrointestinal tympanic distension

Day 54 (+21)

Postprandial sialorrhea, reduced overall
condition and activity leve, severe

gastrointestinal tympanic distension

Day 75 (+21)

Slightly reduced overall condition and activity

level, postprandial sialorrhea, painful

defecation

Day 131 (+56)

Reduced overall condition and activity level,
postprandial sialorrhea, reduced food intake,

painful defecation
Day 145 (+14)

Reduced overall condition and activity level,
postprandial sialorrhea, reduced food intake,

painful defecation

Day 159 (+14)

Slightly reduced overall condition and food
intake, postprandial sialorrhea, painful

defecation

Day 207 (+48)

None

Day 207-429

None

Diagnostics
Radiography, sonography, blood

chemistry

Blood hematology and SDMA-

sampling, urine examination

Radiography (Figure 1), microbiologic

examination (feces)

Radiography (Figure 2)

Radiography (Figure 3)

Radiography, esophagostomy and
gastroscopy (in sedation)

None

Radiography, blood chemistry and

hematology examination, sonography

Blood chemistry, fecal examination
(parasitologic)

None

‘Allopurinol (50 mg/kg SID PO; Allopurinol AL 100, Aliud Pharma, Laichingen, Germany).
‘Parenteral fluids (10 mL/kg SID SC, Sterofundin, ISO 1/1 E; B. Braun AG, Melsungen, Germany).

‘Paramunity

inducer (1 mL SC single injection; Zylexis", Zoetis Deutschland GmbH, Berln, Germany).

Therapy

Parenteral fluids', allopurinol’

Inhouse therapy for 9 days: parenteral

fluids', paramunity inducer’,forced

feeding', daily soaking in warm water

Antibiotics (enrofloxacin® and
metronidazole®), tramadol’,

simeticon®, probiotics”

Antibiotics (enrofloxacin® and

metronidazole®), tramadol’,

simeticon’, probiotics”

Probiotics”

Simeticon’, sucralfate™

Bitter food compounds”, ctric acid

supplementation

Start EMT treatment

None

None

‘Feeding formula (15 mL/kg SID PO; Oxbow Critical Care Herbivore, Oxbow Pet Products, Murdock, NE, USA).
‘Enrofloxacin (10 mg/kg SID PO; Baytril 25 mg/mL., Flanco GmbH, Cuxhaven, Germany).
‘Metronidazole (30 mg/kg SID PO; Eradia 125 mg/mL, Virbac Tierarzeinmittel GmbH, Bad Oldesloe, Germany).

“Tramadol (10 mg/kg every 48 h PO; Tramadolhydrochloride 50 mg/mL, Dechra Veterinary Products GmbH, Aulendor, Germany).
“Simeticon (1 mL/kg SID PO; Simeticon Dechra 41.2 mg/mL, Dechra Veterinary Products, Aulendorf, Germany).

‘Probiotics (0.2 ¢ SID PO; Bene-Bac® gel, Dechra Veterinary Products, Aulendorf, Germany).
“Sucralfate (50 mg/kg SID PO; Sucrabest’, Combustin GmbH, Hailtingen, Germany).

Bitter food compounds (chicory, dandelion).

Outcome

Food intake returned; sialorrhea and
reduced overall condition and activity

level remained unaffected

Apparent changes in feces quality
parameters, sialorrhea and overall
condition and activity level improved,

no regular food intake

Overall condition and activiy level
improved; regular defecation
frequency; but reduced fecal quality;

postprandial sialorthea unaffected

Food intake present but stll
decreaseds undulating fecal quality;

postprandial sialorthea unaffected

Regular food intake and fecal quality
returned. Due to ongoing
gastrointestinal signs, hibernation was

not initiated

All symptoms remained unaffected
for the following 14 days

Overall condition and activity level

and food intake improved;

postprandial silorthea and painful

defecation remained unaffected

Sialorrhea resolved and regular food
intake was regained within 1 week.
Painful defecation and fecal quality
alterations resolved within 3 wecks,
During this time period, the animal
also regained a regular overall

condition and activity level

Gastrointestinal disorders resolved
during 3 weeks of EMT therapy. No
adverse effects or symptom recurrence

were observed.

“The animal did not show any
gastrointestinal signs during the

further follow-up period of 222 days.
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