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Cooke et al. Prospective severity classification of scientific procedures in cephalopods: Report of a COST FA1301 Working Group survey, pp. 541-563

Domain 2: Management of Pain and Distress
Tertiary Species: Invertebrates
 

SUMMARY: The purpose of this paper was to attempt to come to a consensus on classifying procedures that cephalopods are subjected to for research purposes. The final publication gives examples of each category of severity, identifies where classification may be difficult, and serves as a source for which severity categories can be cited both for researchers submitting proposals as well as for animal care committees assessing the proposal. This was all done via survey following the Delphi approach.

 

The European Union officially included cephalopods (defined as live nautiloids, cuttlefish, squid, and octopus from hatching) in the list of research animals regulated under the EU Directive 2010/63/EU – joining an increasing list of countries that regulate this class of invertebrates in animal research. The Directive is a legal document protecting animals used in research. One of the requirements when submitting any research proposal using animals (now including cephalopods) in the EU is that the researcher has to describe all procedures involving animals and assign a severity classification (in terms of the worst expected outcome) followed by methods to mitigate pain and suffering thus reducing the severity. The researcher must also document and submit a report of the actual severity of procedures conducted during the project. The point of this severity assessment is to reduce pain and suffering as dictated in the 3 Rs and to increase the validity of the results by preventing physiological or behavioral responses from lowering the quality of the data. This information is then used by institutional review committees to perform a harm-benefit analysis. It is very challenging for committees to conduct this harm-benefit analysis when there is little scientific guidance in the literature upon which to make assessments. It is also challenging for researchers to categorize their proposed procedures without any scientific consensus.

 

Methods: The Delphi approach is a process that can be used for consensus statements by using experts in their field, presenting scenarios and asking for feedback then sharing the results with the group for further refinement. The scenarios describing procedures were taken from the literature and a comprehensive range of severities were included. Respondents’ detailed professional information was noted but remained anonymous. A total of 50 scenarios were sent out and included 12 species at a variety of life stages. The severity classifications were: Sub-threshold (doesn’t meet the Directive threshold for regulation of a procedure); Non-recovery; Mild; Moderate; Severe; Upper threshold (procedure involving severe pain, suffering or distress that is likely to be long-standing and cannot be ameliorated. Only allowed under ‘exceptional and scientifically justifiable reasons’). An interesting note is that only 7 respondents had veterinary qualification vs the other 52 who had non-veterinary qualifications. All respondents however had extensive experience with cephalopods in a research setting. The authors of this paper listed several short-falls of this methodology but there was a high degree of consensus for many of the scenarios making this an acceptable first published list of criteria on which to based judgements of proposed research.

 

QUESTIONS
1. 
T/F: cephalopods are the first invertebrate class regulated by the EU?

2. 
T/F: under the Directive 2010/63/EU a researcher may, but is not required to, categorize a procedure on any animal covered by the Directive as Non-recovery, Mild, Moderate, or Severe.

3. 
What do the 3 Rs stand for?

4.
T/F: Reporting actual severity after the end of a project is a requirement of the Directive 2010/63/EU?
ANSWERS
1. 
True
2. 
False
3. 
Replacement, Reduction, Refinement,

4. 
True
​
ORIGINAL ARTICLES

Bohnert et al. Retrobulbar sinus injection of doxorubicin is more efficient than lateral tail vein injection at inducing experimental nephrotic syndrome in mice: A pilot study, pp. 564-576

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Doxorubicin-induced nephropathy is a model for inducing experimental nephrotic syndrome in susceptible 129 S1/SvImJ mice and rapid intravenous injection into the retrobulbar sinus. It correspond to puromycin aminonucleoside nephrosis in rats. The resulting nephrotic syndrome exhibits numerous features of proteinuric kidney disease. The authors aimed to explore is the lateral tail vein administration is comparable to the retrobulbar sinus administration in terms of safety and the effectiveness. Doxorubicin is a highly toxic substance. SPF 129 S1/SvImJ mice were injected with saline or doxorubricin (4.5 mg/g bw,2.0 mg/ml). Animals were euthanized at d5, 10 or 25 post injection. For the lateral tail vein injections, a 30 G insulin-injection cannula was used to prevent extravasation. For all the animals, the injection were successful and without complications. Retrobulbar injection required only one attempt, each tail vein injection in the brown-tailed 129 S1/SvImJ mice required up to five attempts for inserting the catheter safely. None of the animals developed any extravasate or macroscopically suspicious lesions at any of the injection sites. One mouse was euthanized on Day 3 after the retrobulbar doxorubicin injection because of neurotoxicity symptoms.
Retrobulbar sinus injections of NaCl resulted in no abnormalities in their intraorbital structures (including the eyes and Harderian glands, and the adjacent extraorbital tissues) and one animal presented severe inflammation. Mild to severe inflammation of retrobulbar tissue was seen in all five mice that received retrobulbar doxorubicin injections (myofiber degeneration and regeneration, proliferation of granulation tissue and inflammatory cell infiltrations, which consisted of neutrophilic granulocytes, macrophages, lymphocytes and plasma cell). Two of these mice also displayed severe lesions in the temporal and orbital muscles and unilateral mild conjunctivitis.
Because of multiple injection attempts, seven of the mice that received lateral tail vein injections showed mild to moderate inflammatory alterations at up to four sites 10 days after injection.
Doxorubicin had no effect on the overall clinical evaluation of the mice, but those who received lateral tail vein injections exhibited a significantly higher proportion of non-response (33%) than those that received the retrobulbar sinus injections (0%).
Moreover, the six mice that developed proteinuria after receiving lateral tail vein injections showed attenuated symptoms of nephrotic syndrome. In this mouse model, sodium retention and body weight gain depend on the extent of ENaC activation by proteinuria or proteasuria. In tail vein-injected mice that developed proteinuria, the course of nephrotic syndrome was attenuated. They exhibited significantly lower proteinuria, weight gain and higher natriuresis.
Histopathological analyses showed local inflammatory reactions after both doxorubicin and NaCl injections at the retrobulbar sinus and lateral tail vein injection sites.
Doxorubicin induced nephropathy on the basis of retrobulbar sinus administration is an efficient and reliable method for inducing nephrotic syndrome in mice. Lateral tail vein injections did not reduce animal stress. They led to a higher nonresponder rate in this model and also attenuated the features of nephrotic syndrome in the responder mice. The histological lesions indicate that the injections at both the retrobulbar sinus and the lateral tail vein were not harmless. Doxorubicin-induced nephropathy via retrobulbar sinus injection remains the only mouse model known to facilitate the study of experimental nephrotic syndrome with sodium retention.

 
QUESTIONS – True or False
1.
Doxorubicin-induced nephropathy is a model for inducing experimental nephrotic syndrome in susceptible 129 S1/SvImJ mice and independent on the intravenous injection site.

2. 
Doxorubicin-induced nephropathy model has similar response ratio in lateral vein administration than retrobulbar sinus administration.

 

ANSWERS
1. 
False, via retrobulbar sinus injection causes sodium retention which is not seen when in lateral vein

2. 
False, is the contrary.

Dorsch et al. Success of embryo transfer in mice with freshly collected and cryopreserved two-cell embryos with different genetic backgrounds correlated with the number of transferred embryos: A 5-year retrospective analysis, pp. 577-586

Domain 3: Research

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Embryo transfer in mice is a common procedure carried out in many institutions for rederivation, generation of genetically modified animals and reconstitution of cryopreserved lines among others. Many factors can impact on the outcome of the embryo transfer but they are not well characterized. This fact does not allow to stablish solid recommendations for this procedure. A 5-year retrospective study was conducted on transfer of 1300 2-cell embryos. Genetic background and number of embryos transferred were analysed in cryopreserved or freshly collected embryos.
A positive correlation was observed between pregnancy rate and number of transferred embryos in freshly collected embryos. The highest rate was observed when the number of transferred embryos was 18-20. Transfer of > 21 embryos decreased the pregnancy rate. This correlation was also found in C57BL/6 background. No correlation was found when cryopreserved embryos were used. Donors with C57BL/6 background had higher pregnancy rate for both freshly and cryopreserved embryos (vs. FVB/N and BALB/c).
When using freshly collected embryos, the number of born and weaned pups also correlated positively with the number of embryos transferred. Transfer of > 21 embryos decreased this parameter. This correlation was also found in C57BL/6 background. No correlation was found when using cryopreserved embryos and the rate was lower when compared to fresh embryos. C57BL/6 background was associated with higher number of born and weaned pups (vs. BALB/c) for both types of embryos.
The success rate was defined as the ratio of transferred embryos/weaned pups and was higher for freshly collected embryos compared to cryopreserved embryos. Number of transferred embryos correlates with success rate only in freshly collected embryos. C57BL/6 and FVB/N background had better results than BALB/c for both types of embryos.
Transfer of freshly collected embryos and number of transferred embryos (up to a maximum of 20 per female) has a positive impact on embryo transfer outcome. C57BL/6 donor background had better results than other strains.

 

QUESTIONS - True Or False
1.
A major problem when planning an embryo transfer is that in most cases the genetic background is not clearly defined.      

2.
3-5 embryos are needed for weaning at least one pup when using freshly collected embryos.

3.
25 embryos transferred are associate to a better outcome in cryopreserved embryos but not in freshly collected embryos.

4.
A positive correlation was found between pregnancy rate and number of transferred embryos when using freshly collected embryos from FVB/N donors. 

5.
A positive correlation was found between pregnancy rate and number of transferred embryos when using cryopreserved embryos from C57BL/6 donors. 

 

ANSWERS
1.
True
2.
True 
3.
False
4.
False
5.
False
 

Jensen et al. Fasting of male mice – Effects of time point of initiation and duration on clinical chemistry parameters and animal welfare, pp. 587-597

Domain 2

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Fasting is a topic of on-going interest as research in metabolic diseases is increasing. Fasting animals experience a number of physiological changes and their welfare should continuously be considered. Body weight loss, metabolic and cardiovascular changes occur during fasting.
128 male C57BL/6NCrl mice were used to study the effects of fasting during 3, 6, 12, 18 and 24 hours during either the light (PP groups) or dark phase (SP groups). Corticosterone, body temperature and body weight were evaluated as measures of welfare.
In all parameters except for AST and ALT significant changes between fasted and control groups were seen. Of these changes 52% occurred in SP groups and 40% in PP groups. Most of the changes occurred in the 24 hours fasting group.
Several parameters showed a significant circadian rhythm. More changes were observed when increasing the duration of fasting and when fasting was initiated in the SP. Corticosterone levels showed that mice are more stressed by fasting in the SP. Body weight was significantly different between all fasting groups and their respective control. The same blood glucose levels were found in 3 hours fasting SP group and 18 – 24 hours of PP groups, indicating that the method can be refined by reducing the hours of fasting.

 

QUESTIONS – True or False
1.
If a specific low blood glucose level is desired, it can be obtained from fasting for a shorter duration in the SP rather than longer periods in the PP.

2.
Fasting mice during the SP always leads to increased plasma corticosterone concentration and body weight loss.

3.
Documenting the circadian rhythm and the time point of imposing the fasting is not required since all variables are comparable.

4.
To disturb the eating patterns of the mice the least, mice should preferably be fasted in the PP.

 

ANSWERS
1.
True

2.
False

3.
False

4.
True

Evans et al. Development of an orthotopic syngeneic murine model of colorectal cancer for use in translational research, pp. 598-609

Domain 3: Research
Primary Species: Mouse (Mus musculus)
SUMMARY: Current animal models fail to fulfil an exact recapitulation of human colorectal cancer (CRC): develop spontaneously throughout the colon and rectum, have a high incidence in the animals with a short latency period, follow the same metastatic pattern, occur in immune-competent animals, allow noninvasive monitoring of disease progression and have the same molecular characteristics as the human disease. However, now-a-days, there are lines and improved transgenic modelling methods available, that offer a growing choice. An exhaustive revision of the bibliography will define the best model for CRC: The carcinogen-induced and genetically engineered models are useful in studies of the  development and prevention of CRC, whereas tumour implantation models are preferred for screening candidate therapeutics, with subcutaneous implantation allowing high-throughput assessment for verification in orthotopic models. This paper describes the development of a murine model of CRC through the caecal implantation of luminescent CRC cell lines, with the aim of allowing others to replicate this model for use in translational studies. Authors try to emphasize the use of bioluminescent imaging (BLI) which allows the detection of small numbers of cells in rodents and facilitates the assessment of disease burden without necropsy, resulting in a reduction in the number of mice required. Due to the exposure to the luciferase enzyme, the substrate luciferin is oxidized to the excited-state molecule that emits light. This reaction requires oxygen and adenosine triphosphate and therefore is only possible in viable cells; offering a great advantage against the other imaging techniques.

For this study, 6- to 8-week-old immune-competent BALB/cAnNCrl male mice were used to allow easier access to the caecum on laparotomy and they were implanted 10^6 or 5x10^5 luminescent CT26 cells (suspended in a 1/1 (v/v) mixture of ice-cold PBS/Matrigel ) subcutaneously in a flank or orthotopically into the sub-serosal plane of the caecum.
To establish an optimum imaging time after the application of firefly luciferin to cells, a kinetic imaging curve was performed. Peak signal was achieved by 20 minutes; subsequent imaging with firefly luciferin was therefore conducted at this point. To ensure luminescent signal was an accurate reflection of the number of viable cells present, luminescence was plotted against cell count. There was a strong positive correlation between cell count and luminescent signal (r^2=0.98).
Primary tumours have developed in 65% mice and of these 20% have developed liver metastases. The tumour uptake rate was 100% and luminescent signal increased throughout the imaging period as the tumour increased in size until imaging at day 18, where one tumour demonstrated some decrease in luminescence, presumably due to tumour necrosis. Mice were culled on the 18th day as tumours reached the size stipulated in the project license; this rapid development of tumours meant a lower cell count of 5 x10^5 cells in 50 ul was injected in future studies.

Author concluded, that to obtain a representative preclinical model of CRC, researchers should take into account: the use of a lower cell count (4 x10^5 cells), allowing the study period to be prolonged to 21 days; warming of Matrigel-suspended cells at room temperature for 1 minute to increase the viscosity; the use of a fine insulin needle to prevent peritonitis in the event of accidental full-thickness puncture of the caecum; the use of the 7th day post-implantation as the first imaging time point, giving time for the tumour to become established, but reducing the variations in signal seen between mice at later imaging points; the use of kinetic imaging, improving comparisons between time points; and the expression of data as fold-changes from the initial luminescent imaging point, allowing each mouse to act as its own control. The main limitation of the model is the low level of liver metastases and the late detection of these, often only visualized separate from the primary tumour towards the end of the study period.

QUESTIONS
1.
A researcher requests your opinion regarding the appropriateness of a CRC model. The aim of the study is to determine new genetic target to prevent the development of CRC, the designed approach is based on the use of xenotransplantation of human tumor in NSG mouse model. Is it correct?

a.
Yes, using human tumor could determine the genes expressed for tumoral implantation

b.
No, the engineered models are more suitable to determine the development and prevention of CRC.

2.
Which is the main limitation of bioluminescent imaging?

a.
Light quenching due to melanin found in the skin of pigmented mice

b.
A semiquantitative technique

c.
Scattered light and attenuated signal due to fur (shaving animals is mandatory)

d.
All of them

ANSWERS
1.
b

2.
d

Hong et al. A comparative study about the immunomodulatory effects of tramadol and metamizole in a murine model of postoperative ileus, pp. 610-618

Primary Species: Mouse (Mus musculus)

SUMMARY: A standardised and well-characterised murine model for postoperative ileus exists for rats and mice. This model mimics the surgical handling of the bowel during abdominal surgery in patients and reproducibly induces a postoperative inflammation of the muscularis externa and a delayed gastrointestinal transit, both of which are hallmark signs of post-operative ileus in human patients.
Analgesia is routinely applied to human patients following gastrointestinal surgery to treat postoperative pain. Rodents undergoing the procedure to mimic the pathophysiology of postoperative ileus are often withheld postoperative analgesia to avoid interference of the analgesics with the development of the model. However increasing awareness of animal ethics and efforts to apply the 3R principles requires scientists to investigate the mechanisms of analgesics before dismissing their use for their specific model. The aim of this study was to characterise two analgesics with regards to their effect on the postoperative inflammatory response and measurement of the gastrointestinal transit time. Tramadol an opioid analgesic with a lower affinity to µ-opioid receptors than buprenorphine and Metamizole a painkiller from the ampyrone sulfonate family were compared to a saline control. 
Gastrointestinal transit time was measured after 24 by giving 100 ml fluorescein-labelled dextran. Gene expression of pro- and anti-inflammatory cytokines was analysed by qPCR. Tramadol was given SC 1h before and 2 hours after surgery and afterwards administered by dissolving it in the drinking water. Metamizole was given 1 h before and 1h after surgery SC and subsequently administered by oral gavage every 6 hours. 
Gene expression of pro-inflammatory cytokines IL-6 and CXCL2 was significantly reduced after metamizole treatment but not after tramadol treatment. Gastrointestinal transit time was significantly accelerated following metamizole administration, while Tramadol had no significant effect. 
In conclusion metamizole should not be used as postoperative pain relieve in a model of postoperative ileus in rodents because it has significant effects on the early inflammatory response shown by reduced gene expression of IL-6 and CXCL-2 as well as an improved gastrointestinal motility. Tramadol on the other hand hardly modulated the inflammatory response and intestinal motility disturbances after surgery and therefore can be recommended as an analgesic in this model.

QUESTIONS
1. What is the duration of action of Buprenorphine in rodents?

a. 2-4 h

b. 6-12 h

c. 24 h
2. What is the biological half-life of tramadol?

a. 2 h

b. 6 h

c. 12 h

d. 24 h

3. What would be considerations for choosing tramadol over buprenorphine in a model of postoperative ileus?

a. Tramadol has a longer duration of action than buprenorphine 

b. Tramadol has a lower affinity to peripheral µ-opioid receptors on enteric neurons

c. Tramadol is an opioid agonist that also has an analgesic action mediated via the inhibition of serotonin and noradrenaline reuptake in the spinal cord

4. Which statements are true about metamizole?

a. Metamizole has a spasmolytic effect on the GI tract and accelerates GI transit time in a model of postsurgical ileus

b. Metamizole is an opioid

c. Metamizole is an antipyretic 

ANSWERS
1. b

2. b

3. b and c

4. a and c

Iaria et al. Occurrence of diseases in fish used for experimental research, pp. 619-629
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3. Diagnose disease or condition as appropriate; TT1.1. diagnostic procedures as they apply to the laboratory research environment. b. clinical pathology (e.g., hematology [CBC]; clinical chemistries and urinalysis)
Primary Species: Zebrafish (Danio Rerio) and Tertiary Species: Other Fish

 

SUMMARY
Introduction: Pathological conditions by infections in fish used for experimental research could alter the outcomes on different models, increasing variability of data, and emphasizing the lack of reproducibility. 
Interest Of This Article: To know the prevalence of different infections and subclinical infections could provide a tool for health monitoring in other experimental research facilities in fish allowing to identify research endpoints ought to adverse effects of subclinical infections. 
Objective: This article provides the prevalence of occurrence of fish diseases for 10 years and furthermore, the main clinical signs and pathological conditions of the reported diseases at one laboratory of experimental research in fish in Italy.
Materials and Methods

Animals: 2820 fish were used in this study (1661 freshwater fish [six species] and 1159 marine fish [7 species]). 
Study: It is a prevalence retrospective study where spontaneous diseases were registered for each fish species during 10 years of activity of the facility and their impact level on experimental research. 
Procedures- Complete necropsy was performed on all specimens. Blood sampling, imaging and/or experimental procedures, live fish were anaesthetized with MS-222 (200 mg/L buffered with 400 mg/L of sodium bicarbonate). On cadaver specimens, radiographic examinations were performed for zebrafish and goldfish. 
Statistical Analysis: Results are showed as number of fish screened and number of fish affected by different pathological conditions (n = 411).
Results:  For fish Dentex dentex (n=80, marine); Cyprinus carpio (n= 60, freshwater); Boops boops (n=20, marine); Tinca tinca (n=20, marine); and Anguilla anguilla (n=20, marine), none infectious diseases were registered for 10 years. In zebrafish (n=1465, Danio rerio) main pathologies were congenital abnormalities, Mycobacterium, Schwannoma and Cartilaginous cysts in the gills. In goldfish, (n=16; Carassius auratus) main pathologies were Myxobolus, Schwannoma, Mycobacteriosis and Polycystic kidney. In variable platyfish (n=30, Xiphophorus variatus) and guppies (n=70, Poecilia reticulata) main pathology was Mycobacterium. In marine fish, European seabass (n=296, Dicentrarchus labrax) main pathologies were Vibriosis, Pasteurellosis, Amyloodinium ocellatum and Sphaerosporosis. In gilthead sea bream (n=323, Sparus aurata), main pathologies were Lymphocystis disease, Cryptocaryon irritans, Enteromyxum leei, Winter Disease and Ceratomyxa sp. In meagre (n=80, Argyrosomus regius) main pathologies were Non-infectious systemic granuloma and Cryptocarioniasis. In mullet (n=340, Mugil cephalus) main pathologies were Heterophidosis and Mycobacteriosis. These retrospective results showed that mycobacteriosis and myxosporidiosis were the most important diseases found research fish in this facility,

 

Conclusions: Results might represent a useful information to develop tools to obtain wider knowledge about the prevalence of various diseases in different fish species.

 

QUESTIONS
1. 
True or False. It is known that mycobacterial infections, frequently isolated from laboratory fish, significantly affect zebrafish health and transcriptome responses.

2. 
Pseudoloma neurophilia is one of the most serious pathogens in zebrafish facilities because affects, on the nervous system and its implications for neuro-behavioural research:

a. 
Nervous system and neuro-behavioral responses

b. 
Digestive system and feeding behavior

c. 
Musculoskeletal system and swimming behavioral responses

d. 
Renal system

e. 
Nociceptive responses and behavior to anesthetics

f. 
None of them are true

3. 
Non-infectious systemic granulomatosis in Argyrosomus regius is a nutritional disorder that:

a. 
It is often detectable in coelomic organs of meagre less than 2 years in age

b. 
It is not transmissible and never causes death

c. 
No pathological agents have been related to this disease

d. 
Granulomatous changes are caused by deposition of tyrosine crystals related to a nutritional deficiency, possibly poly-hypovitaminosis

e. 
All of them are true

 

ANSWERS
1. 
True

2. 
a. Nervous system and neuro-behavioural responses

3. 
e

 

CASE REPORTS

Ved et al. Tamoxifen administration in pregnant mice can be deleterious to both mother and embryo, pp. 630-633

Domain 1: Management of spontaneous and experimentally induced diseases and conditions

Primary Species: Mouse (Mus musculus)
SUMMARY: Six female targeted mutant mice (Gt(ROSA)26Sortm1 (Kenj11*V59M)Fmas) were mated with C57BL/6J mice and then received a subcutaneous injection of tamoxifen (10 – 200 mg/kg) 5 – 7 days later. Mice did not carry the CreERT2 allele. All mice developed intrauterine haemorrhage 7 – 9 days post-injection. Three mice were severely affected and humanely killed. These three mice had received tamoxifen doses at 200mg/kg on E5.5, 100mg/kg on E7.5 and 10mg/kg on E5.5. Intrauterine haemorrhage was also observed when 2 pregnant mice (E5.5 and E7.5) were dosed by oral gavage at 100mg/kg. One of the two mice was found dead 8 - 9 days post-dosing. One mouse resorbed its litter and the other seven mice had embryos that showed abnormal development and congenital defects including pericardial and subcutaneous oedema, craniofacial defects etc. Unmated mice of the same genotype from a different study that had received tamoxifen subcutaneously did not suffer any adverse effects. All mice were housed in an SPF facility under standard housing conditions. The authors conclude that administration of tamoxifen early in gestation is likely to be harmful.

QUESTION – True or False 
1. 
Oral administration of tamoxifen has been associated with less embryonic toxicity than when administered by intraperitoneal injection.

ANSWER
1. 
True
 

Eichner and Garcia. Increase in morbidity and mortality in a shipment of red-eared slider turtles (Trachemys scripta elegans), pp. 634-640

Tertiary Species: Other Amphibians
SUMMARY: Red-eared slider turtles (Trachemys scripta elegans) (RES) are commonly used for physiologic and infectious disease research, but normally, there is no commercial source which ensures the health status of these animals and researchers should request them to pet trade companies. In this article, authors describe a case wherein a captive-bred shipment of RES presented nine days after arrival: general malaise and multifocal areas of white, cotton-like patches on the skin.

50 captive-bred RES originating from Florida was ordered from a commercial vendor under an IACUC approved protocol. At the arrival, all turtles were in overall good clinical condition with several turtles demonstrating minor abrasions to the skin, likely secondary to trauma. These turtles did not require veterinary medical intervention, were housed in a 300-gallon enclosure filled with 150 gallons of municipal water, adjusting the temperature of the water to 25–27℃ . Turtles were provided with an appropriate basking surface that is illuminated with UV-B emitting light bulbs. Turtles were fed a commercial aquatic turtle diet. There was a complete change of water three times a week. After the water was changed, sulfathiazole (was added to the aquatic system.

Nine days after arrival, several turtles presented as lethargic with pale skin. Upon examination, these turtles had a dry, flaky carapace with multifocal areas of white, cotton-like patches on the head, neck, legs and distal extremities along with skin ulcerations on the hind limb.  Victoria green B and acriflavin were used under the suspicion of fungal infection. Five days after the original presentation, 10 turtles had been euthanized and additional turtles presented with white tufts on the skin and a dry, flaky shell. Prior to necropsy, samples were collected for bacterial culture from the blood, faeces, coelom, urine, toe lesions and tail lesions.

Microscopic evaluation of the tissues from the turtle revealed significant parasitism. Myxidium sp. were seen in lumens of renal tubules resulting in tubulointerstitial nephritis associated with intralesional myxozoa and tubular lumens were filled with inflammatory and necrotic debris.  Organisms consistent with Myxidium sp. were also identified free floating in the urine. Ova consistent with Spirorchis sp. were observed in the oesophagus, heart, lungs, liver, kidneys, intestines, stomach, spleen, skeletal muscle, dermis and brain.

Differential diagnostic: infection by Myxidium sp., Spirorchis sp., Neopolystoma orbiculare, and several opportunistic bacteria.
QUESTIONS
1. 
Which antiparasitic is contraindicated in chelonians due to it can cross the blood–brain barrier resulting in neurologic disease and death?

a.
Fenbendazole
b.
Ivermectin

c.
Amphotericin B

d.
Metronidazole

2.  
Neopolystoma orbiculare is a common parasite of RES with a reported prevalence of over 40%. Which is it the target organ?

a.
Brain

b.
Lung

c.
Urinary bladder

d.
Spleen

ANSWERS
1. 
b

2. 
c
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