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Reproduction

Wiedmeyer et al. Hematologic and Serum Biochemical Values of 4 Species of Peromyscus Mice and Their Hybrids, pp. 336-343
Domain: 3
Tertiary Species: Other Rodents (Peromyscus spp) 

SUMMARY: Peromyscus mice are more and more frequently used animal model for reproductive, habitat adaptation and infectious disease studies. The species examined in this study were P. californicus insignus, P. leucopus, P. maniculatus bairdii (BW) and P. polionotus subgriseus (PO). BW and PO hybrids produced viable offspring and were also examined in this study.

The goal of this study was to establish baseline CBC and serum chemistry, compare species and sex-associated differences, and lastly to determine inheritance patterns between hybrid strains.

CBC/chem results showed little interspecies correlations and few sex-associated ones. Triglycerides were significantly higher in females than males as well as MHC.  Even hybrid F1 values were found significantly different from one or both parents.
QUESTIONS

1. 
Which species are monogamous?

a. 
P. californicus insignus

b. 
P. Leucopus

c. 
P. maniculatus bairdii (BW)

d. 
P. polionotus subgriseus (PO)
2. 
What species serves as the model for Lyme Disease? 

a. 
P. californicus insignus

b. 
P. Leucopus

c. 
P. maniculatus bairdii (BW)

d. 
P. polionotus subgriseus (PO)

ANSWERS
1. 
a and d

2. 
b

Husbandry
Brewer et al. Enriched Open Field Facilitates Exercise and Social Interaction in 2 Strains of Guinea Pigs (Cavia porcellus), pp. 344-355
Domain 4: Animal care
Secondary Species: Guinea pig (Cavia porcellus)
 

SUMMARY: This article describes the development of a novel enrichment scenario for laboratory guinea pigs. This enrichment provides several aspects of this species' natural environment including access to increased space for exploration (open field), access to western timothy (Phleum pratense L.) hay, and grouping as a herd to facilitate social interaction. A commonly used GP strain for behavior research, the NIH Hartley Strain, and a second strain not used in behavioral research, the IAF hairless, were observed in both standard home cages and an open-field enriched environment.  The use of these two species was to provide greater behavioral detail of the IAF hairless strain in comparison to the behaviorally well-studied Hartley strain. Subjects were housed with cage mates in pairs for the home-cage observation and were grouped as a herd when in the open-field arena. Behaviors were video recorded for 1 h and then scored via an extensive behavioral coding system. To examine whether open-field access may result in stress to a thigmotaxic species, salivary cortisol levels were measured both prior to and immediately after behavioral observations. Analyses revealed higher levels of activity and social interaction in the open-field arena compared with the home cage, with no significant change in salivary cortisol levels. The results of this study suggest that exposure to the open-field environment provide increased opportunities for exercise and social enrichment.

 

QUESTIONS
1.  
The IAF hairless strain is useful for what type of research?

2.  
T/F:  The IAF Hairless is euthymic but still immunocompromised?

3.  
The gestation period of guinea pigs is __x days and young are born precocial/altricial?

  

ANSWERS
1.  
Ultrasound studies of fetal behavior and neurobehavioral functioning after dermal exposure to neurotoxins

2.  
F. Euthymic and immunocompetent

3.  
68 days and precocious

Feistenauer et al. Influence of 5 Different Caging Types and the Use of Cage-Changing Stations on Mouse Allergen Exposure, pp. 356-363

Primary Species: Mouse (Mus musculus)

SUMMARY: This study was done to assess possibilities for allergen reduction by technical and organizational measures. The study involved personnel exposure to mouse urinary aeroallergens in an animal facility with a holding capacity of 30000 cages and samples from personnel were collected during bedding disposal, refilling of clean cages, and cage changing with and without the use of cage change station. Short term (2 h), intermediate term (12 h) stationary samples and short term (2 h) personnel sample was collected on polytetrafluoroethylene filters by using air pumps, while long term (14 d) stationary dust samples containing allergen were collected with electrostatic dust fall collectors (EDC). Mouse allergens are quantified by ELISA testing. The 5 different cage types used are: open cages; open cages with soft filter top; cages with rigid filter tops (static microisolators), individually ventilated cages with sealed lids and IVC with unsealed lids and each in either positive or negative pressure mode. 

 

RESULTS: Highest recorded personnel allergen exposure was detected during cage changing and emptying of soiled cages whereas allergens were lowest in rooms with sealed IVC under positive or negative pressure, with unsealed IVC and with static microisolation caging. Furthermore, the use of cage changing stations and vacuum bedding disposal system reduced median personnel exposures to 14-25 fold. In conclusion, using sealed IVC and changing stations greatly minimizes allergen exposure and decreases health risks among animal facility personnel.

 

QUESTIONS

1. 
Identify each cage type:
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CHOICES:

1.
Type II Sealed polyphenylsulfone cage, lid holding, and polytetrafluoroethylene membrane filter
2. 
Type II Open polycarbonate cage with wire lid holding 
3. 
Type II polycarbonate with soft filter top and polypropylene filter
4.
Type II polycarbonate cage with nonsealed, stainless steel lid
5.
Type II polycarbonate cage with rigid filter top and polyester filter
2.
State the difference between positive and negative pressure.
  

ANSWERS:

1.
A - 2; B - 3; C - 5; D - 4; E - 1
2.
Positive pressure - is a pressure within a system that is greater than the environment that surrounds that system. Consequently if there is any leak from the positively pressured system it will egress into the surrounding environment.
Negative pressure - system that generates negative pressure to allow air to flow into the isolation room but not escape from the room, as air will naturally flow from areas with higher pressure to areas with lower pressure, thereby preventing contaminated air from escaping.
 
Management

Czarra et al. Exposure of Chlorine Dioxide Gas for 24 Hours Renders Syphacia Ova Nonviable, pp. 364-367
Domain 4: Animal Care
Primary Species: Mouse (Mus musculus)
 
SUMMARY: Pinworms of the genus Syphacia inhabit the cecum and colon of rodents and are common contaminants of contemporary lab animal facilities. Eradication of Syphacia spp infections is complicated by the ability of ova to aerosolize and remain viable in the environment for lengthy but unknown periods. 

 

In this experiment, ova were collected by perianal cellophane tape impression of pinworm infected mice. Tapes with attached ova were exposed to chlorine dioxide gas for periods of 1, 2, 3 and 4 hours. Following gas exposure, ova were incubated in a phosphate buffer medium for 6 hours to promote hatching. Tapes with attached ova maintained at room temperature for 1, 2, 3, and 4 hours and similarly incubated in a phosphate buffer medium for 6 hours, were designated as controls. 

Ova viability was assessed by microscopic examination following incubation. Ova were considered nonviable and scored as not hatched if it contained larva. Ova without larva or those with an open operculum with larva emerging were considered viable and scored as hatched.

 

The 4 hour chlorine dioxide gas exposure rendered 100% of Syphacia spp. ova non-viable. Only 17% of the ova on the 4 h control slide were rendered non-viable. This data suggests that chlorine dioxide gas at a minimal exposure time of 4 h is effective for surface decontamination of Syphacia spp. ova.

 

QUESTIONS
1.
What is the length of the life cycle of Syphacia?
a. 
2-5 days
b. 
11-15 days
c.
17-21 days 
d.
23-25 days
2.
Which of the following is the mouse pinworm?
a. 
S. criceti
b. 
S. obvelata
c. 
S. muris
d. 
S. mesocriceti
ANSWERS

1.
b

2.
b
 
Whitcomb and Tayler. Teaching Laboratory Rodent Research Techniques under the Tenets of Situated Learning Improves Student Confidence and Promotes Collaboration, pp. 368-375

Domain 6: Education

SUMMARY: This article reports findings from a study conducted in response to an internal needs assessment evaluating the effectiveness of online learning for personnel conducting research using animals.  The purpose of the study was to investigate the effect of hands on training on 1) student comfort with laboratory animals and 2) collegial relationships between students and animal care personnel. The hypothesis was that a hands on training program for laboratory animal techniques, framed within situated learning theory, would improve student comfort with laboratory animals and increase the likelihood of collegial relationships between students and animal care personnel.  The study used a mixed method design.  A quantitative design was used to ascertain changes in students’ confidence in handling animals and the increased likelihood of their seeking out trainers after attending a single hands on training session.  A qualitative design was used to determine specific aspects of the training setting that influenced changes in self-assessed comfort and confidence as a result of the training.  Quantitative results after a single hands-on training session indicated a significant improvement in self-reported 1) knowledge and capability, 2) confidence levels with rats and mice, and 3) likelihood that participants would contact staff from the Department of Comparative Medicine for assistance with techniques, physiology questions, and animal illness.  Qualitative data analysis resulted in four themes emerging 1) seeing then doing, 2) working in small groups, 3) learning within a comfortable environment, and 4) building collegial relationships.
QUESTIONS

1. 
T/F. This article indicates that hands on training is superior to online learning.
2. 
Which of the following statements is false?  Situated learning theory...

a. 
Supports the notion that students learn skills for everyday living by practicing them within realistic contexts

b.  
Recognizes that formal education settings tend to decontextualize and over-simplify information

c. 
Promotes the exclusive use of online or classroom style learning


d. 
Recognizes that learners think and behave differently in everyday versus controlled environments

3. 
T/F.  The Guide for the Care and Use of Laboratory Animals encourages institutions to establish appropriate performance measures to determine whether training goals are being met.
ANSWERS

1.  
F.  The article indicated that there are advantages and disadvantages to both online and hands on learning situations.

2. 
c

3.   T
Amparan et al. Exposure of Research Personnel to Carbon Dioxide during Euthanasia Procedures, pp. 376-380

Domain 3: Research
 

SUMMARY: CO2 is one of the most commonly used euthanasia agents for laboratory animals. Considerable research has gone into the effects of the agent on animals, but little has been done to examine potential human exposure during these procedures. To protect workers exposed to CO2, several organizations have set CO2 exposure levels with which employers must comply. The Occupational Safety and Health Administration has set a permissible exposure limit, American Conference of Governmental Industrial Hygienists set a threshold limit value, and the national institute of Safety and Health has a recommended exposure limit. These 3 entities have all set the time-weighted average (TWA) for CO2 as 5000 ppm and short-term exposure limit (STEL) is 30,000 ppm. TWA is an average exposure over 8h, and STEL is the maximal exposure, typically over a 15-min interval. The National Institute of Safety and Health considers 40,000 ppm to be immediately dangerous to life. This particular study examines the CO2 concentrations to which personnel are exposed while euthanizing rodents with CO2. To examine the environmental levels of CO2 generated during euthanasia, several variables including flow rate, inclusion of a cage in the euthanasia chamber, inversion of the euthanasia chamber, chamber size, distance from the euthanasia chamber, and room size were investigated. Under all conditions, CO2 concentrations in the room temporarily increased significantly to 600-4000 ppm. The results of this study showed that, under several testing scenarios, occupational levels of CO2 did not exceed governmentally mandated allowable exposure limits during routine rodent euthanasia procedures. In this study peak CO​2 exposure levels averaged near 2000 ppm and reached 3690 ppm in one situation. (accepted values by regulatory agencies: 5000 ppm for TWA and 30,000 ppm for STEL)
 

QUESTIONS
1.
True/ False. The National Institute of Safety and Health considers 40,000 ppm to be immediately dangerous to life.  
 2.
Which of the following organizations sets permissible exposure (CO2) levels for personnel working with CO2?

a. 
Occupational Safety and Health Administration

b. 
American Conference of Governmental Industrial Hygienists

c. 
National Institute of Safety and Health

d. 
All of the above

3.
Time-weighted average (TWA) is the average CO2 exposure over 8 hours. (True of False)

4.
Short-term exposure limit (STEL) is the maximal CO2 exposure, typically over a 15 min. interval. (True of False)

ANSWERS
1. True

2. 
d
3. 
True

4. 
True

Helpful Links 
· OSHA: https://www.osha.gov/
· ACGIH: http://www.acgih.org/
· NIOSH: http://www.cdc.gov/niosh/​

	ACGIH - Industrial Hygiene, Environmental, Occupational Health & Safety Resource

American Conference of Industrial Hygienists (ACGIH), your industrial hygiene, environmental, 
occupational health and safety resource that advances worker health and safety and offers books, conferences, and education and training courses.

Read more...

	Occupational Safety and Health Administration - Home

Occupational Safety and Health Administration - Home




Health Surveillance

Slate et al. Efficacy of Enrofloxacin in a Mouse Model of Sepsis, pp. 381-386
Domain 3: Research 

Primary Species: Mouse (Mus musculus)
 

SUMMARY:  This study was undertaken to refine a model of sepsis by evaluating the efficacy of enrofloxacin, given as prophylaxis, delivered by two different routes.   Male CD1 mice were infected with a bioluminescent strain of enteropathogenic E. coli and treated with enrofloxacin either by injection (5mg/kg, SC) or in the drinking water (0.05 mg/ml and 0.1 mg/ml doses).  Dosing started 24 hours before E.coli was administered, either by adding to the water or by injection at 24, 14 and 2 hours prior to infection, and 12 hours after infection.  Mice were monitored by visual inspection and infection progression was monitored by bioluminescence for a 24 hour sequence post infection.  Serum enrofloxacin and ciprofloxacin concentrations were measured. 

 

QUESTIONS  
1. 
What group of animals appeared to have a longer survival rate coupled with less bacteria-associated bioluminescence at 12 and 16 hours? 

a. 
Oral enrofloxacin 0.05 mg/ml

b. 
Oral enrofloxacin 0.1 mg/ml

c. 
Subcutaneous enrofloxacin 5 mg/kg

d. 
None of the above

2. 
True or False: Ciprofloxacin is an inactive metabolite of enrofloxacin 

3. 
What is the method of action of enrofloxacin when given at effective doses? 

a. 
Bacteriostatic

b. 
Bacteriocidal

4. 
True or False: Bioluminescent imagers detect low amounts of light emitted by organisms expressing luciferase enzymes activated by luciferin or other substrates. 

 

ANSWERS
1. 
c.  Subcutaneous enrofloxacin 5 mg/kg

2.  
False (it is an active metabolite).

3. 
Bacteriocidal- Specifically, it inhibits topoisomerase II, which controls supercoiling of bacterial DNA.  

4. 
True

 

 

Anesthesia

Clark et al. Pharmacokinetic Comparison of Sustained-Release and Standard Buprenorphine in Mice, pp. 387-391
Domain 2

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Dosages and administration frequencies of buprenorphine intended for mouse analgesia are varied in scientific literature. An injectable commercially-compounded sustained release formulation of buprenorphine now exists which has been shown to provide pain relief for up to 72 hours after a single injection in other species. This study compares a wide range of dosages and dosing frequencies for both immediate (BupIR) and sustained (BupSR) injectable buprenorphine in C57BL/6J mice. Plasma levels were measured using a forensic buprenorphine ELISA kit. Appropriate pain relief was assumed when plasma buprenorphine levels reached or surpassed 1.0 ng/mL, which is the level of buprenorphine that is associated with pain relief in humans. BupIR at 0.03 and 0.05 mg/kg and BupSR at 0.3 mg/kg failed to obtain plasma levels above threshold. All other doses (0.1 and 2 mg/kg BupIR and 1.2 mg/kg BupSR) reached a Cmax above 1 ng/mL within 3 hours after administration. At 1.2 mg/kg BupSR, plasma levels remained above 1 ng/mL for 12 hours, which was shorter than expected but still important to consider because fewer overall injections can reduce unnecessary pain and distress. Additionally, 2.0 mg/kg BupIR produced effective blood concentrations for 6h, and the authors suggest it be considered a viable clinical dose because no adverse effects were observed histologically. It is important to note that several mice developed ulcerative skin lesions at the site of injection with BupSR, some becoming quite severe with full thickness necrosis and associated cellulitis. The authors attribute this finding to the fact that the liquid viscosity of the BupSR carrier is highly temperature-dependent, and they had been giving injections of cooled BupSR. Warming the vial to room temperature seemed to decrease the frequency of cutaneous reactions. No adverse reactions were noted with any of the BupIR mice.

 

QUESTIONS
1. 
Describe the basic pharmacological properties of buprenorphine.

2. 
Why is buprenorphine is a popular analgesic in laboratory mice?

a. 
Minimal respiratory depression

b. 
Minimal immunological effects

c. 
Full analgesic affects

d. 
All of the above

3.
T/F. Sustained release buprenorphine (BupSR) can be diluted.

 

ANSWERS
1. 
Synthetic opiate, partial mu agonist and kappa antagonist.

2. 
d
3. 
F. Make sure to use a syringe that will allow precise dosing

Knapp et al. Conductance Catheter Measurement and Effect of Different Anesthetics in a Rat Model of Postresuscitation Myocardial Dysfunction, pp. 392-398
 

Primary Species: Rat (Rattus norvegicus)
Domain 3: Research; T3 – design and conduct research; Knowledge – research methods and equipment

SUMMARY: We demonstrate the usefulness of left ventricular pressure–volume (PV) loops generated by the use of conductance catheter measurements and investigate the influence of the type of general anesthesia on post-resuscitation myocardial dysfunction in a rat model of cardiac arrest (CA) and subsequent cardiopulmonary resuscitation. A total of 42 Wistar-Han rats were randomized to receive general anesthesia with sevoflurane and resuscitation after CA, general anesthesia with pentobarbital intraperitoneally and resuscitation after CA, or general anesthesia with pentobarbital without CA (sham group). Myocardial function, assessed by analysis of PV loops, was measured continuously and in real-time by using a PV–conductance catheter. Rats were monitored for 3 h after restoration of spontaneous circulation (ROSC). The use of PV–conductance catheters supported objective and reliable evaluation of myocardial function and proved feasible in this rat model of CA. End-diastolic volume increased in rats anesthetized with pentobarbital after ROSC (before CA, 237 ± 45 μL; after ROSC, 402 ± 64 μL). Preload- adjusted maximal power before CA was the same in all groups but decreased in both resuscitated groups. The decrease was less pronounced in rats anesthetized with sevoflurane compared with pentobarbital (11.8 ± 4.9 mW/μL2 compared with 4.8 ± 1.9 mW/μL2 at 3 h after ROSC). This finding indicates that the type of general anesthesia influences post-resuscitation myocardial dysfunction in this rat model of experimentally induced CA and cardiopulmonary resuscitation. Rats that were anesthetized with sevoflurane exhibited less post-resuscitation myocardial dysfunction than did those anesthetized with pentobarbital.
Methods: Animals - male Wister rats, 8-9 weeks old, divided into three groups

Procedures: General anesthesia, Sevoflurane group, induction of anesthesia and maintenance with sevoflurane; Pento group, induction of anesthesia with one single injection of pentobarbital intraperitoneally (n = 15); and Sham group, induction and maintenance with pentobarbital and surgical preparation only (no CA; n = 12). Animal intubated and mechanically ventilated. The left femoral artery and vein were cannulated with a 2-French catheter, for mean arterial blood pressure and blood gas measurements pressure–volume (PV)–conductance catheter inserted into left ventricle via right carotid. Cardiac arrest induced via ventricular fibrillation induction CPR carried out, including ventilation, chest compression and defibrillation. Once restoration of spontaneous circulation achieved (RSCA), rats monitored for 3 hours, before euthanasia. Measurements included heart rate, Mδp/δt (maximal slope of systolic pressure increment); EDV (end-diastolic volume); EF (ejection fraction); MAP, (mean arterial pressure); PAMP, (preload adjusted maximal power); PRMD, (post-resuscitation myocardial dysfunction); PV (pressure–volume)

 
Results and Conclusions: Results – see abstract above.

Example of a PV loop graph (in this case, under pentobarbital anesthesia, before and after cardiac arrest and successful resuscitation:

 

[image: image3.png]



Ventricular Pressure Volume (PV) loops are an objective functional measurement of heart function that is used clinically in humans and being used to monitor heart function in large animal (pig and dog) models of heart failure (and treatment). This project was designed in part as a feasibility study for the application of this technique to a rodent model. 

 

The study successfully used a rat model of PV-loop measurement for assessing post-resuscitation myocardial dysfunction. This model seems particularly suitable for the growing field of pre- and post-conditioning research. Furthermore, the results demonstrate that when compared with pentobarbital anesthesia, sevoflurane anesthesia is associated with significantly improved post-resuscitation myocardial function. Therefore, a standardized type of anesthesia in animal models for resuscitation research is recommended to improve the comparability of future studies on PRMD.

QUESTIONS 

1.
To measure left ventricular pressure volume loops, a pressure-volume conductance catheter is placed via what blood vessel?

2.
True or false: pentobarbital general anesthesia provides cardioprotective effects compared to use of sevoflurane general anesthesia?

 

ANSWERS

1.
Right carotid artery

2.
False

Mehraj Khan and Rampal. Effects of Repeated Oral Administration of Pazufloxacin Mesylate and Meloxicam on the Antioxidant Status in Rabbits, pp. 399-403

Domain 3: Research

Primary Species: Rabbit (Oryctolagus cuniculus)
                                                                                

SUMMARY: In this study, they are using the rabbit model to help evaluate if the adverse side effect of NSAIDs and fluoroquinolones are due to oxidative stress. 

 

Methods:  16 Soviet Chinchilla rabbits were split into 4 groups. Group 1 was the control, only receiving 5% dextrose (2ml/kg). Group 2, received pazufloxacin mesylate (10mg/kg BID). Group 3 received meloxicam (.2mg/kg SID). Group 4 received both pazufloxacin and meloxicam. Rabbits received treatment for 21 days. Blood was collected on day 0, 7, 14, and 21. Biochemical analysis was done for: glutathione (antioxidant effects), Superoxide dismutase {SOD} (antioxidant effects), glutathione peroxidase (antioxidant effects), catalase (antioxidant effects), and lipid peroxidation (biomarker of oxidative stress). 

 

The study concluded that repeated oral administration of either/both drugs produces oxidative stress in rabbits. By day 21 glutathione levels were lower in all experimental groups than control, suggesting it had been used up by oxidative stress.  This is possibly related to the increase glutathione peroxidase activity (day 21) in the Pazufloxacin group compared to all other groups. There were increases in lipid peroxidase activity in all experimental groups compared to control. 

 

QUESTIONS
1.  
T or F. This study proposed that adverse reactions to Pazufloxacin Mesylate, a fluoroquinolone, might be due to oxidative stress. 

2.  
What is the genus of the Soviet Chinchilla rabbit? 

a. 
Sylvilagus
b. 
Lepus
c. 
Oryctolagus
 

ANSWERS
1. 
True

2. 
c
 
Experimental Use
Djoufack-Momo et al. Evaluation of Carbon Dioxide Dissipation within a Euthanasia Chamber, pp. 404-407
Domain 2

SUMMARY: CO2 euthanasia is a very common euthanasia method for rodents in research. The authors evaluated the effect of changes in flow rate, the effect of opening the lid after chamber filling, the effect turning over the chamber after filling, and the effect of the use and removal of a cage from a chamber on the time for CO2 to dissipate within a euthanasia chamber.  New AVMA euthanasia guidelines more clearly describe euthanasia filling rates for CO2 euthanasia, and they state that using a pre-filled chamber is unacceptable. This study clarifies methods necessary for ensuring that animals are not placed in pre-filled chambers during sequential batch euthanasia of rodents.  All trials were completed with no animals in the chamber. CO2 levels were sampled every 15s from the start of CO2 introduction until the CO2 concentration fell below 1%.  For all permutations, peak CO2 levels reached between 50% and 80%, which is adequate for euthanasia.  In order to avoid pain and distress, CO2 levels must dissipate to less than 10% before a second batch of animals is introduced into the chamber.  The fasted way to attain this level of CO2 dissipation is to use home cages in the euthanasia chamber, remove the cages after euthanasia, and turn the euthanasia chamber over the edge of a table.  Since CO2 is heavier than air, it falls out of the chamber in this scenario.  In all scenarios except the scenario where the euthanasia chamber is left unmanipulated with the lid in place following euthanasia, the CO2 concentration falls to below 10% within 2 minutes following euthanasia. Therefore, the authors recommend removing the euthanasia chamber lid and waiting at least 2 minutes between batches of animals.

QUESTIONS

1.  
What length of time should pass between the euthanasia of one batch of animals before introducing a new batch of animals to a CO2 euthanasia chamber if the lid is removed between batches?
a.  
5 minutes
b.  
10 minutes
c.  
30 seconds
d. 
1 minute
e. 
2 minutes

2.  
What concentration of CO2 must a euthanasia chamber fall below before it is possible to introduce animals without the possibility of inducing pain and distress?

a. 
30%
b. 
10%
c. 
25%
d. 
1%
e. 
16.25%
ANSWERS
1. 
e
2. 
b​
Yang et al. Species-Associated Differences in the Inhibition of Propofol Glucuronidation by Magnolol, pp. 408-411

Domain 3: Research; T2:  Advise and consult with investigators on matters related to their research

 
SUMMARY

Background
· UDP glucuronosyltransferase (UGT) 

o   
Enzyme found in the liver

o   Conjugates many drugs with a glucuronosyl group, making the drug more water soluble and readily excreted by the kidneys

  
This conjugation acts as an important protective step against many carcinogens and drugs

  
Inhibition of this enzyme slows clearance of drugs using this pathway

· UGT1A9

· A major isoform of UGT responsible for the glucuronidation of propofol in humans

· Not found in rats

· Propofol

o   
Rapid glucuronidation of propofol is mediated by UGT1A9 in humans

· Magnolol

o   
Chief active ingredient of Magnolia officinalis.

o   
Used in traditional medicine for the treatment of several common disease

o   
Used as a food supplement in mints and gums because of its potent antimicrobial effect. 

o   
Potently inhibits the activity of UGT1A7 and UGT1A9 causing prolonged anesthesia in humans using propofol.

 

Research and Results
· This study was to investigate the effect of magnolol on the inhibition of propofol glucuronidation in liver microsomes from mice, rats, Bama pig, and cynomolgus macaques. 

· Magnolol slightly decreased propofol glucuronidation in rats and mice to 78% and 70% of control activity respectively.

· Magnolol decreased propofol glucuronidation in Bama pigs by a competitive inhibition to 26% of the control activity.

· Magnolol decreased propofol glucuronidation in cynomolgus macaques by a noncompetitive inhibition to 25% of the control activity.

Conclusion: Magnolol induced inhibition of propofol glucuronidation varies by species, but the inhibition of all species tested was lower than that found in humans. Therefore these species are not effective models for the inhibition seen in humans. 

 

QUESTIONS
1. 
Magnolol:

a. 
Is an organic compound

b.
Has antimicrobial properties

c. 
Can be found in gums and mints

d. 
All of the above

2. 
Propofol:

a.
Is water soluble?
b. 
Can cause hypotension and apnea.

c. 
Can be administered IV or IM

d. 
All of the above

 

ANSWERS
1.
d
2. 
b
 
 

