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Deeds et al. Single dose streptozotocin-induced diabetes: considerations for study design in islet transplantation models, pp. 131-140

Species:   Mice/rat

SUMMARY:
Streptozotocin (STZ)-induced diabetes mellitus (DM) is a very popular method for DM model in rodents, due to its inexpensiveness and easy use with most rat and mouse strains, but there is not much information regarding drug preparation, dosing and administration, time to onset and severity of DM. Inexperienced investigators may find it difficult to precisely design new studies. This review attempts to provide data about design of DM studies from the data obtained from a study of islet transplantation using a single high-dose of STZ to induce DM in NCr athymic nude mice.

STZ sensitivity can ve incluenced by the strain of mice/rat that we are using, being, for example, C57BL/6 more sensitive than BALB/c. It has been seen also that males are more sensitive than females, and that diet can influence also in the onset of the STZ-induced DM, as well as the moment of the day were the animals are administered with the STZ.

For studies were is important to achieve a total destruction of b cells and no measurable C-peptide, such as islet transplant studies, it is important to use a large enough unique dose of STZ. There are other protocols, depending of the study, where STZ is administered in a 5 days repetitive low dose.

Regarding STZ preparation, it is not necessary to use a low pH solution, it is fine with a neutral pH, which simplifies the technique, and also avoids acid-base disturbances in the animal. The solution should be administered by intravenous injection, because it offers a more stable and reproducible model of diabetes than ip administration. It can be done by tail vein or penile vein injection. 

In the case of islet transplantation, recipient mice should have non-fasting random blood glucose greater than 400 mg/dL before transplantation. It can be achieved within 5 days after the administration of a single high dose of STZ. This assures total destruction of b-cells, and prevents endogenous pancreatic activity after transplantation.

Weight loss, moribundity and mortality can be issues when maintaining mice with sever STZ-induced DM, and humane endpoints must be adopted and avoid maintaining the animals for extended periods of time. Insulin treatment has been shown to both reverse STZ-induced DM and alter islet transplantation, so it is needed to develop other options to treat this hyperglycaemia in these animals without interfering with the experiment.

QUESTIONS:

1. Streptozotozin is: 

a. A common laboratory reagent used in most routines

b. A drug used in humans for the treatment of metastatic islet cell carcinoma of the pancreas

c. A broad-spectrum antibiotic

d. b and c are true

2. Which of these statements is false?

a. Females are more susceptibles to STZ than males

b. DBA/2 strain is more sensitive to STZ than C57BL/6 strain

c. A high-fat diet increases the sensitivity to STZ-induced DM

d. The moment of the day when the animals are administered with STZ alters diabetes induction.

3. True or False: A single large dose of STZ causes severe T1DM by direct toxicity and destruction of b cells, with no measurable insulin production.

4. True or False: Intraperitoneally STZ administration provides a more stable and reproducible model of diabetes comparing with an intravenous administration.

5. The administration of a high dose of STZ induces:

a. Severe weight loss

b. Anuria

c. Hyperinsulinemia

d. Hypoglycemia

ANSWERS:

1. d

2. a

3. True

4. False

5. a
ORIGINAL ARTICLES

Krohn et al. How do rats respond to playing radio in the animal facility?, pp. 141- 144
Species: Rat 
SUMMARY:
The aim of the present study was to investigate whether two different strains of rats had different preferences for different kinds of sound patterns, including radio, and to get an indication of whether they are able to distinguish between different sound patterns as a wide range of different sounds are present in an animal facility. On one hand, rats and humans will regard sound and noise differently even within the audible range, but on the other hand mice and rats being very adaptable to the environment may adapt to living in a noisy facility with e.g. a radio playing. The present preference study revealed that rats were able to distinguish between different sound patterns. They showed a clear preference for silence to anything else, which may be taken as an indication that they feel disturbed by the sound from the speaker. 

QUESTIONS:

1. True or False. Rats and humans do not have the same sound perception (humans: 20–20,000 Hz; rats 250–76,000 Hz), and therefore they will regard sound and noise differently even within the audible range. 

2. True or False. The majority of rodent communication is performed at the human audible range (from 20 Hz to 20 kHz). 

3. True or False. Generally, responses to sound such as increased levels of stress hormones, i.e. corticosterone, adrenaline and noradrenaline, are comparable to physiological responses after exposure to any other stressor. 

4. True or False. When animals are used as models, a playing radio or music affects the animal and thereby the model negatively in all cases. 

5. True or False. A cancer study showed that rats exposed daily to classical music decreased the number of metastases, whereas daily exposure to an alarm bell at 100 dB increased that number. 

ANSWERS:
1. True 

2. False: The majority of rodent communication is performed at the ultrasound range. 

3. True 

4. False: A playing radio or music might affect the animal and thereby the model, either positively or negatively. It is known from studies with cows that milk production increases when listening to slow music and decreases when listening to fast music 

5. True
Abou-Ismail and Mahboub. The effects of enriching laboratory cages using various physical structures on multiple measures of welfare in singly-housed rats, pp. 145-153
Primary species - rat

SUMMARY:
This study explore the effects of physical enrichment on behavioural, physiological, pathological and psychological measures of rats welfare. Animal single housing may be sometimes recommended but it has been shown that this situation is stressful and thus in order to improve animal welfare we have to modifie the environnemental housing conditions. Two batches of 12 Wistar rats were housed either in enriched cages (plastic retreat, nylabone, ladders, crawl ball, nestlets) or standard cages. Behaviour, body weight and weight gain were sampled every week during a six-week observation period. At the end of the observationnal period, rats were tested on an elevated plus maze (EPM) test and then sacrificed  in order to weight some organs.

The authors find that long-term single housing of rats in enriched cages increased levels of indicators of good welfare including sleep, exploration, feeding behaviour, body weights and decresed levels of indicators of poor welfare such as stationnary behaviour and relative weight of the adrenal glands. 

QUESTIONS:

1. High level of sleep behaviour in rats housed in enriched cages indicates: 

a. bad animal welfare

b. good animal welfare

c. nothing special

2. Providing environnemental enrichement:

a. increases possible resting place

b. increases movement activities

c. allowes to hide from direct effect of white light

3. Rats housed in enrched cage display:

a. lower level of food intake

b. higher self-grooming activity

c. higher activities in open part of the cage

4. In an elevated plus maze test, rats housed in enriched cages explore:

a. the open arms for a longer time

b. the closed arms for a longer time

5. Rats housed in enriched cages have:

a. higher weight gain

b. lower relatives weights of adrenal glands

ANSWERS:
1. b 

2. a, b, c 

3. b,c 

4. a 

5. a,b
Kasanen et al. Comparison of ear tattoo, ear notching and microtattoo in rats undergoing cardiovascular telemetry, pp. 154-159

Species: Rats.

SUMMARY:
Although individual and permanent identification of laboratory animals is a common research practice, there is little information available on the short-term effects of these procedures. The effects of 3 different identification methods (ear tattoo, ear notching ad microtattoo) were compared in 7 rats using telemetric devices. Cardiovascular data were collected in time periods of 0-1, 1-4, 4-16 and 16-24 h after these procedures. The most pronounced differences in measured parameters were observed during the first hour after the procedures were performed. In summary, microtattoo appeared to cause the mildest changes in heart rate and blood pressure, suggesting less disturbance, stress, or pain after the procedure. Additional benefits of using microtattoo also include the reliability of the method, although reading the tattoo usually requires handling of the animal. It was concluded that ear tattoo and ear notching should be replaced by microtattoo whenever possible.

QUESTIONS:

1. True or False? According to the FELASA working group on identification methods, the most commonly used ID methods in rodents in both Europe and USA are ear notching and ear tagging.

2. True or False? Reported long-term adverse effects of ID involving the implantation of foreign objects fall mainly into three categories: inflammation, neoplastic changes and chronic pain.

3. True or False? The inflammatory reaction and tissue trauma resulting from tattooing have reported to last for 6 weeks in mice.

4. True or False? Tail tattooing has been demonstrated to have no effect on the behavior and growth of mice.

ANSWERS:

1. True.

2. True.

3. False. For two weeks (Brockway BP et al. 1991)

4. True.
Smeele et al. The effect of standard chow and reduced hexokinase II on growth, cardiac and skeletal muscle hexokinase and low-flow cardiac ischaemia–reperfusion injury, pp. 160-166

Species:   Mice

SUMMARY:
This article analyzes whether standard chow (SDS versus Purina 5001; both low fat and high carbohydrate) and reduction in hexokinase (HK)II  (wild-type versus HKII +/- mice) affected: growth parameters, HK levels in cardiac and skeletal muscle and low-flow cardiac ischaemia-reperfusion (IR) injury.

Standard chow affected body weight, heart weight and HK activity and HKI expression in the heart without altering HKII expression. Both standard chow and reduced HKII diminished total cardiac and skeletal muscle HK activity and none of them affected the cardiac IR damage.

Taken all together, the authors have shown that standard chow modifies their mouse model concerning HK, emphasizing standard chow as an important variable in cardiac genotype-phenotype characterization. Furthermore, this study demonstrates that in a mild, low-flow ischaemia model in isolated hearts, functional performance and IR functional recovery and necrotic damage were not affected by cellular HKII reduction.

QUESTIONS:

1. True or false. Difference in cardiac HKII content between wild-type and HK+/- hearts disappeared when animal nutrition was changed from low-fat to high-fat chow

2. True or false. The possible role of HK in cell survival first became evident from cancer research, because tumour cells are able to survive due to enhanced HK activity and expression.

3. True or false. Large changes in the major diet constituents (carbohydrates, fat and proteins) are needed to induce metabolic alterations in tissue and total body weight.

4. True or false. HKII is regulated by insulin and is therefore most apparent in insulin-regulated/sensitive tissues, like heart and skeletal muscles.

ANSWERS:
1. True. 

2. True

3. False. Diets only moderately higher in fat and protein and lower in carbohydrates result in body weight reduction.

4. True
Meller et al. Refining cage change routines: comparison of cardiovascular responses to three different ways of cage change in rats, pp. 167-173

SUMMARY:
Cage change procedures are widely regarded as a stressor to rodents as it disrupts the olfactory  environment and evokes stress responses. The aim of this study was to evaluate cardiovascular responses to rats following three different cage change methods. These methods included: placing rats into a completely new, clean environment, transferring the old cage lid and rats to a clean cage and transferring an enrichment object from the old cage to the clean cage. A control group was included which involved placing the animals back in the old cage with old bedding, food and enrichment. Cardiovascular responses were measured via implanted telemetry device. A crossover design was used and each implanted animal was subject to all four treatment conditions (with a washout period between). Cardiovascular reactions were recorded until 24 hours after cage change. To investigate strain/stock variation, both Wistar and Sprague- Dawley rats were tested for each block of treatments. 

Results showed no significant difference between stocks in heart rate levels for most time periods.  However, mean arterial pressure differed between stocks at all time points except the initial first hour with SD rats showing higher MAP levels. All treatments caused an elevation in heart rate levels and mean arterial pressure for up to 5 hours post cage change. Reactions on entering a new cage were significantly higher than those to other treatments. In both stocks, transfer of enrichment material resulted in decreased reactions compared to rats entering a new cage. These results suggest that cage change disturbances in rats could be reduced by transferring enrichment material or the old lid to the new cage. 

QUESTIONS:
1. Cage change procedures expose animals to a variety of stressors including:

a. Contact with unfamiliar animals

b. Olfactory cue disruption

c. Excess light

d. Handling, noise and olfactory cue disruption

2. T/F. Heart rate differed significantly between strains for the majority of the time period studied.

3. T/F. Transferring enrichment or the cage lid reduces stress response as measured via cardiovascular response in both stocks. 

ANSWERS:
1. d

2. F. MAP differed between strains. 

3. T
Fruhauf et al. Neuromonitoring in a porcine model of acute hepatic failure, pp. 174-178
SUMMARY:
A porcine surgical model for human fulminant hepatic failure was developed by total  hepatectomy. Different parameters (electroencephalogram, visual evoked potentials, intracranial pressure, haemodynamic and respiratory parameters , blood gas analysis, pH, glucose and electrolyte status, coagulation factors, NH3 (in blood and liquor) lactate were monitored continuously under terminal anaesthesia until animals died by cardiocirculatory insufficiency..

QUESTIONS:

1. Which of the following are models of fulminant hepatic failure in humans?

a. Ischemia

b. Portocaval shunting

c. Subtotal liver resection

d. Complete hepatectomy

e. All of them

2. Metabolic alkalosis can be observed after vascular clamping. (T/F).

3. Which of the following drugs have less influence on the intracranial pressure?

a. thiopental

b. buprenorphine

c. morphine

d. diazepam

4. Increase of liquor NH3 level can be an indicator of blood-brain barrier dysfunction (T/F).

ANSWERS:
1-e

2-F

3-a

4-c 
5-T

Becker et al. A pilot study: microbiological conditions of the oral cavity in minipigs for peri-implantitis models, pp. 179-183

Domain 3- Research

Secondary species: minipig

SUMMARY:
Because dental implants are widely use for tooth replacement, animal model to study peri-implantitis is necessary. Authors perform a pilot study to describe bacterial oral flora in minipigs, because few data about it are available. This knowledge is necessary  to validate minipigs as animal model for peri-implantitis studies. Culture methods are used for flora study, because molecular  probes have a narrow focus for a limited preselected microbiological taxa.

QUESTIONS:
1. T/F  In dental implants, long term success depends on periimplant diseases, beacuse surgical insertion techniques are safe.

2. Peri-implantitis in dental implants affects

a. Soft tissue

b. Supporting bone

c. Dental tissue

d. a and b are right

3. Dog is a no good animal model for peri-implantitis studies because

a. Bone aposition rate is seven times than humans

b. Only vertical chewing movements are performed

c. Both are true

d. Neither are true

4. Minipigs are potential animal model for peri-implantitis studies because

a. Bone aposition rate is two times than humans

b. chewing movements are similar than humans

c. oral maxillofacial region is similar than humans

d. All of above

5. Gingivitis in pigs appears at

a. 5 months

b. 6 months

c. 7 months

d. 8 months

6. T/F Peri-implantitis in dogs and minipigs can be induced by ligature techniques

7. In oral flora of minipigs, the main Gram positive cocci detected was

a. Micrococcus and enterococcus

b. Streptococcus and micrococcus

c. Staphylococcus and streptococcus

d. Staphylococcus and enterococcus

8. T/F In pilot study of minipig oral flora, Actinomyces species were not detected in Gram positive rods group.

9. In oral flora of minipigs, the most observed anaerobic bacteria was

a. Fusobacterium

b. Bacteroides

c. Prevotella

d. All of above

10. T/F when peri-implantitis by ligature is indiced in minipigs, a shift from Gram negative to gram positive anaerobes rods was observed

11. T/F Without knowledge of oral microbiological habitat.minipigs as animal model for peri-implantitis will be inconsistent and no validated 

12. The most frequent Gram negative rods detected in minipig oral flora were

a. Pasteurella 

b. Kingella

c. Actinobacillus 

d. All of above

ANSWERS:
1. T

2. d

3. c

4. d

5. b

6. T

7. c

8. F

9. d

10. F

11. T

12. d
Varvarousi et al. Asphyxial cardiac arrest, resuscitation and neurological outcome in a Landrace/Large-White swine model, pp. 184-190

Species:   Pig

SUMMARY:
The primary cause of a cardiac arrest in adults is of cardiac origin, but paediatric cardiac arrest is most of times due to airway obstruction. The majority of laboratory studies on animals regarding cardiac arrest are focused on ventricular fibrillation and not on cardiac arrest. 

The aim of this study was to develop a refined animal model of out-of-hospital asphyxia cardiac arrest in Landrace/Large-White swine resuscitated using the European resuscitation council guidelines. Asphyxial arrest was induced by clamping the endotracheal tube in 10 animals; and after 4 min. of untreated arrest, resuscitation was initiated by unclamping and giving 100 % oxygen with mechanical ventilation and 2 min. of chest compressions and epinephrine administration. 

If the animals restored spontaneous circulation, they were supported for one hour and observed for 23 h. Coronary perfusion pressure was significantly higher in surviving animals during cardiopulmonary resuscitation. End-tidal CO2 was significantly higher in the survivors than in non-surviving. All the animals were severely neurological impaired 24 h after cardiac arrest, responding only to painful stimulus. This is a reproducible model and may be used for pharmacological efficacy studies in cardiac arrest treatment.

QUESTIONS:
1. Intramuscular premedication in the anaesthetic protocol included: 

a. An opioid, AINE and a barbituric

b. A benzodiazepine, an NMDA blocking drug and an anticholinergic drug

c. A Barbituric, an NMDA blocking drug and an α2 agonist

d. None of them is correct

2. Which of these statements is false?

a. The animals were extubated when the SpO2 measurement was at least 97 %

b. In order to avoid gasping, the animals where paralyzed with 0,05 mg/Kg of neostigmine.

c. They used two AINE’s: diclofenac and paracetamol.

d. The end-tidal carbon dioxide was maintained between 35-40 mmHg.

3. True or False: End-tidal CO2 was higher in surviving animals than in non-surviving.

4. True or False: Most part of animals had no neurological effects, showing a normal behaviour 23 h after.

5. True or False: non-surviving animals had a higher heart rate compared with surviving animals.

ANSWERS:

1. b

2. b

3. True

4. False

5. False
Sare et al. Occupational exposure to isoflurane during anaesthesia induction with standard and scavenging double masks in dogs, pigs and ponies, pp. 191-195

Domain 3- Research

Secondary species: dogs,, pigs, ponies

SUMMARY:
Anaesthesia induced with face mask can be considered occupational risk (health hazard) due to workplace contamination by anesthetic agent. In human medicine, risk of exposure during face mask anaesthesia has been reduced using scavenging masks. Scavenging double masks are available for small animal use like rodents, but no one are available for use in large animal at this moment. In addition, there is little information of scavenging double mask efficiency in reducing occupational exposure when used in animals.

The authors describe a custom made scavenging double mask for large animals and evaluate its efficiency related to anesthetic agents occupational exposure in comparison with standard masks.

QUESTIONS:
1. Laboratory animals inhalatory anaesthesia  is mostly carried using:

a. Halothane or sevoflurane

b. Isoflurane or sevoflurane

c. Isoflurane or halothane

d. Isoflurane and sevoflurane

2. Potential health hazard related to inhalatory anaesthesia occupational exposure are:

a. Liver toxicity and impairment of psychological function

b. Renal toxicity and impairment of psychological function

c. Hematological toxicity and impairment of psychological function

d. Reproductive toxicity and impairment of psychological function

3. T/F Regardless of mask type used, pollution is higher during induction when compared with baseline data in inhalant anaesthesia

4. T/F Anesthetic workplace pollution was lower during induction with single versus scavenging mask.

5. Related to occupational exposure to inhalatory anaesthesia, what means WAG concentration?

a. Waste anesthetic gas

b. Weight anesthetic gas

c. Widespread anesthetic gas

d. Worse anesthetic gas

6. T/F In most countries, public health authorities recommended threshold values for workplace volatile anesthetics

7. Face mask inhalatory anaesthesia is used in:

a. Small laboratory animals

b. When protocol do not allow drug administration for induction

c. To maintain anesthesia without endotracheal intubation

d. All of above

8. T/F Scavenging face mask was introduced to decrease occupational exposure during inhalatory anaesthesia in humans.

9. T/F High number of reports demonstrates the efficiency of scavenging mask to reduce workplace contamination in animal inhalatory anaesthesia.

10. T/F Minimize occupational exposure during anaesthesia induction can be achieved only with a scavenging system attached.

11. T/F Large animal scavenging mask can be made connecting two different simple mask to human mask scavenging piece 

12. T/F The two port of  the connection piece for scavenging mask are connected to breathing circle system

13. T/F Anesthetic baseline data are collected at least five minute before mask induction began

14. T/F Although lack of statistical significance, lower levels of workplace pollution were found during baseline and induction period when scavenging mask are used.

15. T/F Peak concentration is used as standard for official monitoring of workplace contamination

16. Official recommendations for maximal allowable isoflurane exposure varies from 

a. 5-70 ppm

b. 4-100 ppm

c. 10-40 ppm

d. 2-50 ppm

17. T/F No recommendations about pollution levels exist for mask inhalatory anaesthesia used only for induction (short procedure)

18. T/F Extreme WAG concentration in animals occurred when a standard mask is used

19. Degree of workplace contamination with inhalant anesthetic can be influenced by:

a. Scavenging suction

b. Quality of restrain in non sedate animals

c. Fresh gas flow

d. All of above

ANSWERS:
1. b

2. d

3. T

4. F

5. a

6. T

7. d

8. T

9. F

10. F

11. T

12. F

13. T

14. T

15. F

16. d

17. T

18. F

19. d
Pelligand et al. Development and validation of a timed urinary collection system for use in the cat, pp. 196-203

Species: Cat

SUMMARY:
The authors with this study want to develop and validate a feline urinary collection system for accurate 24 h urine output measurement and glomerular filtration rate (GFR) evaluation. They hypothesized that precise identification of urination time improves the accuracy of the collection system. In a group of nine cats, urinary volume and micturition times were repeatedly recorded for up to 48 h using purpose-built collection trays containing a temperature data logger. Collection time was determined both with and without using the data loggers on 22 occasions and agreement between estimated 24 h urine outputs obtained with the two calculation methods was evaluated. GFR was repeatedly measured by endogenous urinary creatinine clearance on three occasions. Twenty-four-hour urine output was measured in 98.5% of the attempted collections (300 cat-sampling days). Sensitivity and specificity of the detection system were 97.8% and 100%, respectively. Mean 24 h urine output was 12.4+ 4.94 mL/kg/day and mean intra-cat between-days coefficient of variation (CV) was 16.6+5.6% when data loggers were used. The absolute relative volume error between the two calculation methods ranged from 0% to 131%. Median absolute relative [interquartile range] error was 9.1% [3.25–19.8]. Bias was 21.3% and lower and upper limits of agreement were 239.7% and 35.2%, respectively. Mean estimated GFR was lower than previously reported with comparable urinary clearance methods (1.92+0.37 mL/min/kg) and mean within-cat CV was 12+6.9%. The system was, according with the authors, simple in design, readily affordable, allowed normal micturition behaviour and reduced intra-animal variability in 24 h feline urine collection.

Answer True or False:

QUESTIONS:
1. Metabolic cages used for continuous urine collection in nutritional sciences are the ideal method of collection in the cat.

2. Urinary bladder catheterization requires general anaesthesia to secure the catheter in place.

3. Cystocentesis allows complete bladder emptying and it is a safe technique when it is necessary to repeat the sampling.

4. Measurement of urinary clearance of endogenous creatinine provides an estimate of glomerular filtration rate (GFR)

5. Some of the problems encountered with feline urinary collection may be overcome through better husbandry in order to reduce stress and abnormal urinary behaviour and through precise identification of urination time.

ANSWERS:
1. False: Their flooring comprises wire mesh, precluding the normal feline elimination behaviour of digging and burial of faeces.

2. True
3. False: Cystocentesis does not allow complete bladder emptying and potentially creates bladder injury if repeated
4. True
5. True
Chu et al. The morphology and haemodynamics of the rabbit renal artery: evaluation by conventional and contrast-enhanced ultrasonography, pp. 204-208

Species: Rabbit

Domain 3: Research

Task 3. Design and conduct research: research methods and equipment

SUMMARY:
The morphology and haemodynamics of the renal artery in the rabbit was evaluated

by conventional and contrast-enhanced ultrasonography (CEUS). The morphology and haemodynamics of the rabbit renal

artery, including the diameter, which were measured using B-mode ultrasonography (US), colour Doppler US and CEUS,

and systolic velocity, diastolic velocity and resistive index (RI) were measured using pulsed wave Doppler US. CEUS was

used to measure the renal artery diameter. Values of the main renal artery diameter obtained from CEUS significantly correlated 

with those of digital subtraction angiography. The blood flow velocity of the right and left main renal artery was meseared  at its origin from the aorta and at the renal hilus.

Conventional US provides a more feasible modality for measuring the morphology and haemodynamics of the rabbit renal artery. CEUS is a more accurate method

for measuring diameter.

QUESTIONS:

1. For which type of renal disfunctions is the rabbit used as animal model?

2. How can we meseared the morphology and haemodynamics of the rabbit renal artery? 

3. Which is the most accurate non-invasive technique for measuring the diameter?

ANSWERS:
1. graft rejection and renal artery stenosis

2. using B-mode, colour Doppler, PW (pulsed wave) and CEUS (contrast-enhanced ultrasonography)

3. CEUS
Ozpinar et al. Thyroid status of female rhesus monkeys and preliminary information on impact of perchlorate administration, pp. 209-214

Species: Non-human primates (NHP).


SUMMARY:
Thyroid hormones are key regulators of metabolism and development. Thyroid disorders are known to disrupt fertility and reproduction in women and environmental contaminants that are seen as endocrine disruptors are thought to affect reproduction via their action on thyroid hormone systems, but little is known about links between thyroid, reproductive function, and endocrine disrupting chemicals in NHP. Both rhesus and cynomolgus macaques have served as human biomedical models for testing therapeutics that affect the thyroid as existing data indicate a general similarity among NHP and humans. In this study, thyroid status was assessed in adult female rhesus monkey breeders at the beginning of the breeding season. The 95% confidence intervals for thyrotropin (TSH), thyroxine (T4) and triiodothyronine (T3) were similar to those previously reported in macaque monkeys. On the other hand, the serum concentrations of TSH were similar to those reported in humans but the T4 levels were lower. This study showed the availability of tools to study thyroid status in rhesus monekys, the variability of thyroid status in the breeder colony and the potential ability of environmental factors to influence thyroid status. It was concluded that rhesus monkey colonies show heterogeneity in thyroid status similar to healthy human populations and provide a possible model for studying the genetic and environmental origins of this variability. 

 

QUESTIONS:

1. True or False? Physiological regulation of thyroid function is a widely conserved feature of mammalian species, and some unique aspects have been reported in great apes.

2. Provide the full name for the following abbreviations in relation to thyroid hormones:

· TSH: 

· T4:

· T3:

3. True or False? Potassium chloride (KCl) was at one time used as a pharmaceutical to treat hyperthyroidism, and is now a widespread contaminant due to its use in rocket fuel and fertilizer. 

4. True or False? In laboratory NHP, sources of variability in thyroid status are likely to be due to genetic or environmental factors as in healthy human populations. 

 

 

ANSWERS:

1. True.

2. TSH: Thyrotropin; T4: Thyroxine; T3: Triiodothyronine.

3. False. Perchlorate yes; KCl, no.

4. True.
Kuribayashi et al. Relationship between production of acute-phase proteins and strength of inflammatory stimulation in rats, pp. 215-218
Species: Primary, Rat

Domain 3: Research

Task 3. Design and conduct research: characterization of animal models
SUMMARY:
The authors tried to clarify whether there is a correlation between magnitude of inflammatory stimulation and the serum levels of typical acute-phase proteins (alpha2-macroglobulin and alpha1-acid glycoprotein) in rats. 18 nine-week-old Sprague-Dawley rats divided in three different groups of 6 animals were inoculated IM with 0.05, 0.2 or 0.4 mL/rat of turpentine oil (agent used to induce a constant acute inflammation in several models). By specific ELISA technique alpha2M and AAG serum levels were determined after 6, 12, 24, 48, 72 hours. To complete the study, acute inflammatory cytokine IL-6 and cytokine-induced neutrophil chemoattractant (CINC-1) levels were also estimated.

Results offered a peak of serum level of acute-phased proteins at 48 hours while both cytokines were at 12 hours. Significantly, rats treated with the lowest dose of turpentine oil presented lower serum increased levels of both acute-phase proteins than those rats treated with 0.2 and 0.4 ml. In the same way, the same significant tendency were observed with serum levels of cytokines. Despite of showing a growing serum production of all proteins with higher dose of turpentine oil, authors did not observed statistical differences between treatment with 0.2 or 0.4 mL of irritant agent.

Author concluded a significant correlation between inflammatory injury with acute-phase proteins alpha2M and AAG; however, both present an upper limit irrespective of the magnitude of inflammatory stimulation. Several cytokines were analysed in the study but IL-6 and CINC-1 were correlated with a prior increased of acute-phase proteins peaks. This result suggest a regulation of both alpha2M and AAG serum level by IL-6 and CINC-1.

QUESTIONS:
1. T/F: C-reactive protein is a typical acute-phase protein in human while alpha2M is a typical-phase protein in rats.
2. Which statements are false?
a. Peak levels of alpha2-macroglobulin is similar after any inflammatory stimulus.
b. alpha2-macroglobulin and alpha1-acid glycoprotein are up-regulated during a septicemia process in rats.
c. IL-6 regulates acute-phase protein synthesis.
d. IL-8 regulates the synthesis of acute-phase proteins in human and rat.
3. Why turpentine oil model is usually selected for inflammatory studies?

ANSWERS:
1. T
2. Peak levels of alpha2-macroglobulin is NOT similar after any inflammatory stimulus.
IL-8 regulates the synthesis of acute-phase proteins in human and CINC-1 (a suggested member of IL-8 family) in rat.

3. Because is an irritant agent which induces a constant acute inflammation, while other chemical agents or microorganisms produce a weaker inflammatory injury.

