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Fentener et al. The reporting of clinical signs in laboratory animals: FELASA Working Group Report, pp. 267-283
Domain 6 

 

SUMMARY: The purpose of this article is to establish systemic approaches regarding the observation and reporting of clinical signs in research animals. Consistent observation and reporting of clinical signs in research are important for many reasons including proper assessment of animal welfare, correct identification of humane endpoints, effective communication between various members of the research and veterinary groups, reporting of new phenotypes, regulatory compliance, retrospective reporting, and as a scientific outcome (animal models of disease or safety studies). It is critical that whoever is observing and noting clinical signs is familiar with the species and any particularities of animal individual animals within normal limits. In an attempt to create a unified system, this paper includes an extensive glossary of terms and qualifiers to be adopted and used in the situations described below.

               
Clinical signs are normally observed during either daily inspection of animals by research, care, or veterinary staff, or as part of a clinical examination. Daily observations usually do not involve handing of animals and should include notation of unusual sounds, smells, or any other abnormal conditions in the animal holding room. The cage(s) should next be observed for abnormal deposits, substrate disruption, food, and drinking water; animals in the cage(s) should also be observed for general activity levels and socialization patterns (i.e. one animal separate from the group). Individual animals are next observed for general appearance (coat, posture, gait, etc.) and any unique abnormal behaviors. Finally, the animal’s response to external stimuli is observed which may involve removing a cage from the rack.

               
Clinical examination begins with reading of the cage card or other identifier and any available biographical information including experiment details and known history; handling may be limited or not possible in aggressive or biohazardous animals. The behavior response of the animal to capture, restraint, and examination should be noted. Signs associated with the animal should include if the condition is generalized, localized, and/or symmetric. Coat and skin texture along with muscle tone should be noted. The lesion or presenting problem should then be described using the terms outlined in this publication.

               
Various users are then discussed including Animal care staff, the Investigator, the Veterinarian; Education and training is also addressed in this section. Care staff should be trained and educated and familiar with the species for which they are responsible. Proper channels should be in place regarding how sick or unusual animals are to be reported. The investigator is responsible for the selection of the animal model and experimental design. Proper reporting of clinical signs will aid research outcomes and aid in statistical evaluation and interpretation of data. Proper reporting of clinical signs will aid the veterinarian regarding the individual animal outcome, along with identification of any epidemiological trends in the vivarium.

               
The means of registration of clinical signs includes general recording sheets or score sheets that are tailored to a specific project. General sheets can include a daily log sheet for an entire room or for a specific group of animals; an example general sheet is included in the paper. Clinical score sheets for specific models focus primarily on the signs that are expected, often ones that contribute to the outcome of the study and indicate a humane endpoint has been reached. Room should be left on the sheet for unscheduled recordings. An example of a tailored score is included in the publication.

               
Automated databases can be an efficient way to document clinical signs and can vary significantly depending on the needs of the specific unit. Traditionally these systems have been employed to either organize acquisition of data collected in toxicology studies or for breeding records. These databases can be expanded, however, to capture other data related to clinical signs. The paper discusses various aspects related to these databases including animal registration, management/record keeping of data, inputting/review of data, and notification systems. The database should also have the flexibility to include other data, such as deviation in room temperature or withholding of food, which could in part be responsible for observed clinical signs.

               
The publication concludes with a brief discussion of the glossary (the complete glossary is currently 28 pages and not included in this paper). The glossary can be found on the FELASA website:

 

http://www.felasa.eu/recommendations/guidelines/glossary-and-reporting-of-clinical-signs/
 

The authors note that this glossary is a living document and changes will likely be made to it over time.

 

QUESTIONS
1.  
Daily inspection of animals normally includes all of the following except:

a. 
Observation of cage for abnormal deposits

b. 
Observation of each group of animals

c. 
Response of animal(s) to manual restraint

d. 
Response of animal(s) to external stimuli

2.  
Regarding a clinical sign versus a diagnosis, which one of the following is correct? 

a. 
A diagnosis indicates the cause of the condition  

b. 
A clinical sign indicates the cause of the condition  

c. 
‘Diagnosis’ and ‘clinical sign’ can be used interchangeably 

d. 
‘Clinical sign’ is a scientific term while ‘diagnosis’ is a lay term

3.  Traditionally, reporting of clinical signs has been important in which field(s)? 

a. 
Renal physiology  

b. 
Behavioral studies     
c. 
Pain studies and analgesic development  
d. 
Toxicology and breeding  

 

ANSWERS 
1.
c
2.
a
3.
d
 
Husmann et al. Primary tumour growth in an orthotopic osteosarcoma mouse model is not influenced by analgesic treatment with buprenorphine and meloxicam, pp. 284-293

Domain 2: Management of Pain and Distress and Domain 3, Research 

Primary Species: Mouse (Mus musculus)
 

SUMMARY:  Treatment of bone pain in an animal model of orthotopic 143-B human osteosarcoma xenotransplantation was studied.  Buprenorphine and meloxicam were applied either individually or together at 12 hour intervals as soon as animals began to avoid using the tumor cell injected leg. Seven endpoint criteria were used: weight loss of >15 % from initial weight, ruffled fur, hunched back, closed eyes for more than 1 day, immobilization/disability due to tumor size, breathing difficulties, no contact reactions, no palm gripping reflex and signs of infection.  Control mice (0.9% NaCl) were euthanized at 26 days after tumor cell injection, and treatment mice were not euthanized until day 34.   Primary intratibial tumor growth was not affected in any of the experimental groups by any of the pain treatment procedures. The results indicated that both buprenorphine and meloxicam are suitable analgesics for prolonging the experimental period in an intratibial osteosarcoma mouse model.  

QUESTIONS
1. 
T/F: In the current study, buprenorphine and meloxicam alone, or combined, led to a longer humane endpoint time than the control (0.9% saline). 

2.  
Lung metastases were slightly lower in which of the following groups after euthanasia? 

a. 
Buprenorphine alone

b. 
Meloxicam alone

c. 
Controls
d. 
Buprenorphine and meloxicam combined

3. 
T/F:  The location of tumor cell inoculation may influence the anti-tumor activity of meloxicam in in vivo cancer models. 

4. 
In humans, where are the two main sites of osteosarcoma metastasis? 

 

ANSWERS
1. 
True

2. 
b. Meloxicam alone

3. 
True 

4. 
Lung and bone 

 

Taguchi et al. Establishment of a model of acetaminophen-induced hepatotoxicity in different weekly-aged ICR mice, pp. 294-301

Domain 3: Research; Task 3 - Design and conduct research; Knowledge 3 - Animal models

SUMMARY: This study looked at the effect of age on acetaminophen-induced (APAP) hepatotoxicity. Male ICR mice at 4, 6, 8, 10 and 12 weeks of age were injected with 300 mg/kg via intraperitoneal route. One hour after injection, APAP-sulfate analysis revealed a decrease as age increased.  APAP-glucuronide analysis revealed no significant change with increasing age. Twelve hours after administration, asparatate aminotransferase (GOT) levels increased with age as well as alanine aminotransferase (GPT), but hepatic glutathione (GSH) decreased as the mice aged. At twelve hours, 50% of 12 weeks mice died while 90% of other ages survived, likewise at 600 mg/kg of APAP all of the 12 week old mice died within 20 hours, while more 4-6 week mice survived. Hepatic injury at 12 hours post administration of APAP was significantly greater in 10-12 week old mice compared to younger mice. 

QUESTIONS (True or False)

1. 
Mice are more susceptible to acetaminophen-induced hepatotoxicity rats?

2. 
Female mice are more susceptible to acetaminophen-induced hepatotoxicity than male mice?

3. 
APAP-sulfate & APAP-glucuronide are non-toxic metabolites of acetaminophen, but N-acetyl-benzoquinone imine (NAPQ1) is a toxic metabolite of acetaminophen. 

ANSWERS

1. 
True

2. 
False. Males are more susceptible. 

3. 
True

Eguíluz et al. Pinworm detection in mice with immunodeficient (NOD SCID) and immunocompetent (CD-1 and Swiss) soiled bedding sentinels in individually ventilated cage systems, pp. 302-310

Domains 1 and 3

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Two studies were conducted in order to evaluate the sensitivity of immunodeficient NOD.CB17-Prkdcscid/NCrHsd (NOD SCID) against two immunocompetent outbred strains, Hsd:ICR (CD-1) and RjOr1:Swiss (Swiss) to pinworm detection in IVCS-housing. The sentinel exposure to soiled bedding is frequently used for health monitoring of mice housed in individually ventilated cage systems (IVCS). 

The following four different diagnostic methods were used: perianal tape test, fecal flotation, plate method (cecal and proximal colon contents were analyzed under microscope) and histology. Positivity was considered if at least one of the techniques used was positive. 

In The First Study: NOD SCID were more sensitive than CD-1 soil bedding sentinels (SBSs) (P<0.05), and except for the fecal flotation test performed at week 6, all the diagnostic methods were more sensitive with NOD SCID mice (P<0.05). 

In The Second Study: differences between the Swiss and NOD SCID mice were no significant (P=0.08). When compared separately, the different diagnostic methods, except for the fecal flotation test, were all more sensitive in the NOD SCID mice (P<0.05). 

The anal tape test in the Swiss SBSs was more sensitive at week 7 than at week 15 (P<0.05). 

In conclusion, combining various diagnostic techniques and samplings at week 7 post-exposure with non-invasive methods increases the rate of pinworm detection. Immunodeficient SBSs like NOD SCID showed higher sensitivity than immunocompetent CD-1 and Swiss. Thus, use of immunodeficient SBSs is highly recommended in health control protocols. 

The authors also described several factors that may affect the efficiency of pinworm detection in SBSs: (i) infectious agent loads to which the sentinel mice is exposed, (ii) quantity of bedding transferred, (iii) frequency of sampling, (iv) time elapsing between bedding transfer and sampling, (v) diagnostic methods, (vi) sentinel age and (vii) sentinel genotype.

 

QUESTIONS
1. Pinworms of the order Oxyurina (Syphacia obvelata and Aspicularis tetraptera) are the two common parasites infection associated with:

a. Rectal prolapse

b. Intestinal impaction

c. Clinical symptoms

d. Mucoid enteritis

e. a, b, d

2. 
In regards to susceptibility to pinworms, mouse resistance to pinworm infection depends on their innate immune system. T or F
3.
It seems that Interleukin (IL)-13 possess a dominant role in diminishing the population of S. obvelata in the cecum of mice. T or F. 
4.
In the first study the relative sensitivity of pinworm detection using CD-1 and NOD SCID mice were: 

a. CD-1; 100% for histology examination

b. CD-1; 0% for the anal tape and fecal flotation

c. NOD SCID; 95.65% for histological examination

d. NOD SCID; 86.96% and 72.27% for the anal tape and fecal flotation, respectively.

e. All of the above
5. 
In the second study pinworm was detected in both strains (Swiss and NOD SCID) using all methods, with differences in their relative sensitivity. 

a. Swiss; 38.89% for histological examination

b. Swiss; 72.22 % and 22.22% for the anal tape and fecal flotation, respectively.

c. NOD SCID; 95.65% for histological examination

d. NOD SCID; 86.96% and 72.27% for the anal tape and fecal flotation, respectively.

e. All of the above
6. The numbers of pinworms observed using the plate method were consistently higher in the NOD SCID than in the Swiss mice. T of F. 

 

ANSWERS

1.
e
2.
F - It depends on their major histocompatibility complex class II
3.
T
4.
e
5.
e

6.
T
Goyal et al. Determining the effect of storage conditions on prothrombin time, activated partial thromboplastin time and fibrinogen concentration in rat plasma samples, pp. 311-318
Domain 1

Primary Species:  Rat (Rattus norvegicus)
SUMMARY: Coagulation parameters are usually included in clinical and preclinical safety studies to evaluate the effect of xenobiotics on the extrinsic or intrinsic pathways of coagulation. The analysis is generally performed at the time of terminal sacrifice where many activities are scheduled. Chances of delay in analysis are likely particularly when blood is collected for coagulation via the abdominal vena cava. This experiment was planned to assess the variations in coagulation parameters caused by delay in analysis as well as by storage conditions. Blood was collected from the posterior vena cava under isoflurane anesthesia, and the plasma was separated immediately. Coagulation parameters were evaluated at 0, 6, 24 and 48 h from the plasma stored at room temperature, as well as plasma stored under refrigerated and freezing conditions. Stability of the analytes in blood was also evaluated under refrigerated conditions for 6 h. All parameters were analyzed using a semiautomated coagulometer. Prothrombin time (PT) was stable under all three storage conditions for up to 6 h. Although statistically significant differences were observed for activated partial thromboplastin time (APTT) at room and refrigeration temperatures for up to 6 h, the difference was clinically non-relevant. Fibrinogen was found to be the most stable parameter that showed consistency in results even up to 48 h under all three storage conditions. Plasma for PT can be stored and analyzed without any significant changes for up to 6 h from the actual blood collection, while fibrinogen level testing can be extended for up to 48 h after collection under any storage condition. For reliable APTT results, plasma samples should be run immediately after collection.

QUESTIONS
1.
T/F. Prothrombin time (PT), activated partial thromboplastin time (APTT) and fibrinogen are common analytes used to evaluate the effect of any xenobiotics on hemostasis and usually included in preclinical safety studies recommended by RAC and ASVCP.

2. 
What factors of the extrinsic coagulation system does PT measure?

3. 
What factors of the intrinsic coagulation system does APTT measure?

ANSWERS
1. 
True

2. 
I, II, V, VII, and X

3. 
I, II, V, VIII, X, XI, and XII

d'Ovidio et al. Etomidate anaesthesia by immersion in oriental fire-bellied toads (Bombina orientalis), pp. 319-326

Domain 2: Management of Pain and Distress; Task 2. Minimize or eliminate pain and/or distress; Task 3. Administration of anesthesia

Tertiary Species: Other amphibians
 

SUMMARY:  This article reports the results of a study that evaluated the efficacy and safety of etomidate anesthesia by immersion technique in the oriental fire-bellied toad (Bombina orientalis), a small semi-aquatic toad used in a variety of developmental studies.  Because oriental fire-bellied toads are easily bred in captivity and produce large embryos, they are particularly suitable as animal models for biomedical and brain research. Many of the research procedures for which these toads are used require anesthetization, but unfortunately, there are currently no ideal anesthetic agents known to accomplish this safely and reliably.  Routes of administration for anesthetizing amphibians include injection, topical application, inhalation, and bath immersion, with bath immersion considered the method of choice due to its ease of use and efficacy. The most common anesthetic agents used for bath immersion of amphibians include benzocaine, pentobarbital, tricaine, isoflurane, propofol, and clove oil, but each of these agents exhibit high variability in terms of effectiveness, reliability, safety and reversibility across different amphibian species, and thus no single agent is currently considered optimal.  Etomidate is a commonly used hypnotic agent in both human and veterinary anesthesia that is well known for its safety and remarkable cardiovascular stability, although its relatively high cost and potential to cause adrenal suppression often limit its use as an induction agent in veterinary routine practice.  Etomidate exerts its anesthetic effect by acting as a gamma aminobutyric acid (GABA)-mimetic agent, and because GABA-A receptors have been well characterized in amphibian species, the authors hypothesized that (1) etomidate should exert anesthetic effects in fire-bellied toads similar to those in mammals, and (2) the immersion technique with etomidate may be suitable for use with oriental fire-bellied toads.  The goal of their study was to establish an effective etomidate concentration capable of inducing anesthesia and producing surgical anesthesia in Bombina orientalis via bath immersion, and to evaluate the efficacy and the safety of etomidate immersion at the concentration established.  After testing several different concentrations of etomidate administered via immersion, a concentration of 37.5 mg/L was identified as producing effective surgical anesthesia with an average duration of 20 minutes. All toads enrolled in the study (n=13) survived the anesthesia without long-term complications, but several significant undesirable side effects -itching, myoclonus, and prolonged recovery- were noticed during the perianaesthetic period.  The authors concluded that anesthesia of oriental fire-bellied toads via immersion in a 37.5 mg/L concentration of etomidate produces anesthesia of a depth and duration sufficient for various experimental procedures without lethal complications, but the occurrence of undesired side-effects raises concerns regarding the safety of this anesthetic technique, and further investigation is warranted before proposing widespread use in routine laboratory practice.

 

QUESTIONS

1. 
Which mode of anesthesia administration is most commonly used with amphibians?

a. 
Injection

b. 
Topical application

c. 
Inhalation

d. 
Bath immersion
2. 
According to the authors, what concentration of etomidate administered to oriental fire-bellied toads via immersion produces anesthesia of a depth and duration sufficient for various experimental procedures without lethal complications?

a. 
17.5 mg/L

b. 
27.5 mg/L

c. 
37.5 mg/L

d. 
47.5 mg/L


3. 
According to the authors, what duration of anesthetic depth sufficient for various experimental procedures was produced in oriental fire-bellied toads following immersion in the identified effective etomidate concentration?

a. 
15 minutes

b. 
20 minutes

c. 
30 minutes

d. 
45 minutes
4. 
According to the authors, which of the following adverse outcomes was NOT reported in oriental fire-bellied toads following immersion in the identified effective etomidate concentration?

a. 
Itching

b. 
Myoclonus

c. 
Prolonged recovery

d. 
Long term complications

 

ANSWERS

1.  
d. Bath immersion

2.  
c. 37.5 mg/L

3.  
b. 20 minutes

4.  
d. Long term complications

Frenzel et al. Monitoring of small laboratory animal experiments by a designated web-based database, pp. 327-335

Domain: Task 10 - Design and conduct research 

Primary Species: Mouse (Mus musculus)

SUMMARY: The authors of this article present their experience in designing and using an in-house software tool for the collection, documentation and health monitoring of mice taking part in translational cancer research. The study undertaken used a xenograft model utilizing immunodeficient SCID and pfp/rag2 mice. The effect of radiochemotherapy and/or chemotherapy of the primary tumor on the number of metastases was being evaluated by this study. The authors sought a software system for this study due to the large number of animals and multiple data items and data points being collected per animal. This is influenced by the need for sufficient statistical power in the study and is a common element, justification of animal numbers, in our evaluation of animal use protocols. The authors evaluated commercially available software for both humans and animals and did not find a commercially available solution that suited their particular needs. This was primarily because these systems would require them to discontinue their current work flows. Having prior experience in studying medial record systems, the negative impact on physician/health care provider work flow is a significant factor in the adoption of these systems so it is interesting to see the authors going to the extent of developing their own system to preserve their work flow. The authors chose a web-based solution for their system. The following alphabet soup of technologies were used to develop this: MySQl, as the underlying database. HTML with CSS to present the graphical user interface(GUI). PHP was used to connect the database and the GUI. QR-codes were used to uniquely individual identify animals. One outstanding security feature of this system is that any user log in triggers an automatic backup of the entire data set. Another outstanding feature of this system is that individual animals can be flagged for health and welfare concerns at the cage side. Additionally chemotherapy and radiotherapy doses are tracked for individual mice, and warning messages for those approaching their allowable limits are generated. As the system is web-based, it can be accessed anywhere from multiple platforms. In contemporary tech-speak this might be termed be a cloud based platform for handling a big-data problem. The authors encourage requests for information and correspondence from individuals interested in the details of their system.
QUESTIONS

1.
The computer system described in this article is a generic animal health and welfare documentation system, True or False.

2.
PDF stands for:

a.
Pretty Darn Fast

b.
Patient Dosage Formulary

c.
Portable Document Format 

d.
Print Document File

3.
The experiment used ____ mice per tumor cell line.

4.
Particularly strict monitoring systems are required for chemo and radiation therapy due to multiple dosing schemes leading to toxicity. Such systems are termed, "_____ and _____" systems. 

5.
The system developed could not track individual animals, only cage based cohorts, True or False.

ANSWERS

1.
False (pg. 334)

2.
Portable Document Format (pg. 328)

3.
100 (pg. 328)

4.
"Record and verify" (pg. 329)

5.
False (pg. 329)
Huppertz et al. Micturition in Göttingen minipigs: first reference in vivo data for urological research and review of literature, pp. 336-344

Domain 3: Research; TT3.3 Animal models

 

SUMMARY: Overactive bladder (OAB) is a common condition in older patients; however, the cause is still unknown and the treatment modalities available are limited. Many different animals have been used as models for the human lower urinary tract, such as dogs, pigs, cats, rabbits, non-human primates, guinea pigs, mice, rats and hamsters. Large animal models offer an advantage over small animal models due to the ability to perform continuous monitoring via telemetry. This study is one of the first to present reference data of micturition volume and frequency in Göttingen minipigs, and provides a literature review to compare the data from Göttingen  minipigs with other species.

The study comprised of 5 female Göttingen minipigs. Blood samples were obtained prior to metabolic cage testing. All pigs were placed in a metabolic cage after a period of acclimation of at least 7 days. Once in the metabolic cages, the pigs remained there for 24h with a regular diet and controlled water ad libitum. A collection reservoir connected to a scale was used to collected urine, and a video camera with two motion sensor fields was used to monitor micturition frequency and volume. After 24h, pigs were replaced in a regular pen. Metabolic cage testing was repeated several times for each pig.

Total number of metabolic cage sessions was 35 with 221 single micturitions. Mean micturition frequency per 24h period was 6.17 ±3.68 (range 0.0 to 14.0). Mean voided volume was 520 ± 383 mL (range 100-2400mL) per micturition.

Review of the literature revealed 5 human studies, 4 rat studies and 1 mouse study that fit the inclusion criteria set by the authors. The authors could not find any study with data from pigs (any breed) regarding micturition. 

After comparing the data in literature with the data from the study, the Göttingen minipigs are more similar to human micturition values than are those of rodents. The advantages to the pig model for study of lower urinary tract disorders such as OAB are the physiological similarity to humans. The Göttingen minipig’s smaller size is also an advantage over domestic pigs. The authors admitted to limitations in this paper, including the fact that only female pigs were used, and there were only 10 papers included because the authors used very strict inclusion criteria. 

 

QUESTIONS
1. 
True or False – We know the mechanism that causes overactive bladder in older human patients.

2. 
True or False - In this study, data from Göttingen minipigs were more similar to human micturition than data from rats or mice.

3.  
Which is NOT a limitation to this study as expressed by the authors of the paper?

a. 
Only female pigs were used

b. 
Data were only collected in the metabolic cages once per pig

c. 
Strict inclusion criteria were used for choosing papers to be used in the literature review

 

ANSWERS
1.
False

2. 
True

3. 
b
 

SHORT REPORTS
Musk et al. Catheterization of the urethra in female pigs, pp. 345-348
Domain 3: Research

Primary Species: Pig (Sus scrofa)
 

SUMMARY: The authors of this short report describe the gross anatomy of a pig’s vaginal canal and details of the method they used to place urethral catheters in anesthetized female pigs.  The authors catheterized 16 pigs over a 5 week time period and found the procedure to be much more time consuming than they had anticipated despite having well trained staff performing the procedure.  
The authors listed eight practical points to assist in placement of urethral catheters in anesthetized female pigs.  They are:

1)
Pig adequately anesthetized

2)
Position on back with rear legs pulled forward and pelvis elevated

3)
Lubricated vaginal speculum and focused light source

4)
Appropriately sized Foley with a stylet

5) 
Blunt-tipped long forceps is essential for placement

6) 
Advance catheter along the ventral vaginal fold

7) 
Reposition the pelvis and retry if the catheter does not advance easily

8)
Confirm placement by removal of stylet and assure there is urine flow

 

Based on literature review, the authors found that catheters may be placed in bladders of male or female pigs using anesthetized or unanesthetized animals in a prone or supine position, with a urethral (female) or suprapubic cystotomy (male) approach. 

 

After planned euthanasia was carried out on 6 of the pigs, the vaginal canals were dissected.  The urethral opening was consistently ½ way between the mucocutaneous junction of the vulva and the distal cervix.  Normal anatomy includes a shallow diverticulum on the ventral floor of the urethral opening.  

 

QUESTIONS
1. 
Which one of the following sites would not be a potential concern for catheter misplacement during urethral catheterization in a female pig?

a. 
Suburethral diverticulum

b. 
Corkscrew shaped terminus

c. 
Rectum

d.  
Cervix

e.   All of the above

2. 
Which of the following procedures utilize urethral catheter placement in pig models of biomedical research?  (May be more than one)

a. 
Measurement of intraabdominal pressure

b. 
Placement of pressure sensors in the urinary bladder wall

c. 
Serial urine sampling

d. 
Cystoscopy
e. 
All of the above
3.
Where is the urethral opening found in a female pig?

a.  
Approximately ½ way between the external opening of the vaginal canal and the cervix.
b. 
Approximately 2.5cm from the external opening of the vaginal canal.

c. 
Slightly distal to the opening of the suburethral diverticula.

d.
In the ventral floor of the vaginal canal beyond the pubic inlet.
 

ANSWERS
1. 
b. The tip of the penis is cork screw shaped in males

2. 
e
3.
c
 

Lefevre et al. Blood microsampling from the ear capillary in non-human primates, pp. 349-352

 

SUMMARY: In non-human primates stressful procedures can increase the risk of injury for both the animals and the experimenters. Even more, it can lead to biased results. Nowadays blood sampling is performed under constraint in the cephalic or saphenous vein. In this study, the conventional blood sampling procedure from the saphenous vein is compared to a blood sampling from the ear, performed with a capillary blood device of 500 µL. total proteins, cortisol and vasopressin concentrations form concomitant blood samples of macaques (n=16) taken from both sites were compared. There were strong correlations between the two sites of collection (P values < 0.01). There were no significant differences between blood concentrations taken form the saphenous vein and the ear capillary. Being the ear capillary procedure harmless and easy to use routinely, it could be an alternative to saphenous vein sampling. 
 

QUESTIONS (True or False)
1. Ear capillary sampling allows the same volume of blood as saphenous sampling
2. In terms of total proteins, cortisol and vasopressin, there were no significant differences between ear capillary sampling and saphenous sampling
3. The best location for blood sampling from the ear in non-human primates is the inner part of the ear lobe
4. The ear capillary sampling lead to more infections of the puncture site compared to the saphenous puncture
 

ANSWERS
1.
False
2.
True
3.
False
4.
False[image: image1][image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11]
