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Tribromoethanol-Medetomidine Combination Provides a Safe and Reversible Anesthetic Effect in Sprague-Dawley Rats (pages 7-10)

	Study/Groups
	Anesthetic Agent(s) & Dosage
	Induction Time
	Anesthesia Time
	Reversal Agent & dosage
	Recovery time
	Deaths

	
	
	
	
	
	
	

	Study 1
	
	
	
	
	
	

	9 Groups
	Tribromoethanol 40 – 250 mg/kg

Xylazine  2 – 10 mg/kg
	N/A
	None,

Ataxia & Sedation only
	None


	Not given
	None

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Study 2
	
	
	
	
	
	

	Group 1
	Tribromoethanol 400 mg/kg
	1 min
	10 min
	None
	6 min
	1

	Group 2
	Tribromoethanol 150 mg/kg

Medetomidine 0.5 mg/kg
	1 min
	55 min
	None
	21 min
	None

	Group 3
	Saline
	N/A
	N/A
	N/A
	N/A
	None

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Study 3
	
	
	
	
	
	

	Group 1
	Tribromoethanol  150 mg/kg

Medetomidine 0.5 mg/kg
	1 min
	10 min
	Atipamezole 2.5 mg/kg
	1-2 min
	None

	Group 2
	Tribromoethanol  150 mg/kg

Medetomidine 0.5 mg/kg
	1 min
	20 min
	Atipamezole 2.5 mg/kg
	1-2 min
	None

	Group 3
	Saline
	N/A
	N/A
	N/A
	N/A
	None


Histological Findings:  Study 2: One animal in each of groups 2 & 3 and 5 animals in group 1 should moderate diffuse centrilobular hepatic congestion.

Bottom Line: Tribromoethanol 150 mg/kg & Medetomidine 0.5 mg/kg is a safe, long lasting, reversible anesthetic combination with negligible complications.

An Evaluation of Preparation Methods and Storage Conditions of Tribroethanol (pages 11-16)


Tribromoethanol (TBE) has ben injected IP into mice to cause rapid anesthesia with a short recovery time to facilitate short surgical procedures.  Unfortunately TBE can have adverse side effects, i.e. splenic lymphocyte injury, peritonitis, serositis, intestinal ileus, muscle necrosis, and death.  TBE is attractive as an anesthetic because it is non-pharmaceutical but problems may arise by discrepancies in differences in preparation of TBE stock solutions or storage conditions.  Speculations have also been made that TBE degrades into dibromoacetaldehyde (DBA) and hydrobromic acid (HBr) which could cause adverse reactions.


This study was divided into 4 segments.  The first was to evaluate TBE powder (before reconstituting) from 3 different sources using 1H NMR spectroscopy.  The second was to prepare a 25 mg/ml working solution of TBE at 3 temperatures (25, 37, and 42 degrees C) with 3 diluents (0.9% NaCl, water for embryo transfer (ET), and sterile water for injection).  These were evaluated by 1H NMR spectroscopy, UV turbidity analysis, particle size analysis, and pH.  The third was to evaluate the stock solution at 4 storage conditions (25 degrees/light, 25/dark, and 5 degrees/light, 5/dark).  Working solutions were measured by 1H NMR, UV turbidity analysis, particle size analysis, and pH at days 0,1,2,3,4, and then twice weekly for 8 weeks.  The fourth segment consisted fo analyzing a newly made solution used immediately that had toxic effects on 10 out of 17 female ICR mice.

Results:
Segment 1:  Acros Organics was 99.5% pure in comparison to Sigma Aldrich at 99.0% and Fluka at 98.0%.  Acros Organics was used for all subsequent studies because of less contamination.


Segment 2:  There were no significant differences among the nine conditions using UV turbidity analysis.  No new peaks were observed with 1H NMR.  The pH was 6.5 for all solutions.  Sterile water was chosen as the diluent because sterile, single-use vials are readily available.  Room temperature was chosen s the mixing temperature.


Segment 3:  Turbidity results did not change significantly for each storage condition or over an 8 week interval.  The stock solutions had a slight yellow tint and particles were visible when shaken.  The pH measurements for the 8 week storage conditions were 6.0 to 7.0.


DBA was found as a minor contaminant in all TBE samples at the final time point, including newly prepared TBE, with GC-MS.  The DBA may be the result of thermal degradation of TBE in the GC inlet and column but this is speculation.


Trace contaminants (other than DBE) were found in all solutions except those stored in the dark at 5 degrees C.  The highest concentration of contaminants was found in the solution stored in the light at 25 degrees C.  A new peak was detected by NMR in both solutions exposed to light.  This was different from a peak found in baselines and solutions stored in the dark.  There was no difference in lethality in vivo when correlated with the chemical changes.


The pH of the solution stored at 5 degrees C in the dark stayed at 6.5 to 7.0.  The pH dropped for the other storage conditions with the biggest drop in the solution stored at 25 degrees C in the light.  DBA levels did not rise as pH decreased.


Segment 4:  A newly made solution of TBE that caused mortality and morbidity was examined by GC-MS and 1H NMR as well as determining pH and possible bacterial contamination.  No abnormalities were noted except for a broad, low-intensity signal at 6.5 ppm using 1H NMR.  The width of the peak may suggest an exchange mechanism involving weakly bound protons.  DBA concentration did not increase in this solution.

Discussion:
TBE stock solution was a pharmaceutical-grade anestheticagent known as Avertin, but it is no longer commercially available.  Researchers are now mixing their own stock solutions and this paper's goal is to identify guidelines for the preparation, storage, and use of TBE.


Also, some reports have suggested that DBA and HBr are the breakdown products of TBE that lead to a decrease pH which could account for pathological changes and adverse reactions following IP injection.  This paper examined TBE degradation and pH changes, as well as the effect on mortality/morbidity in vivo.


TBE and DBA were identified by 1H NMR and 13H NMR and GC-MS.  These can also confirm the structures of chemicals and to detect the presence of contaminants.  Because particulates are present after mixing TBE, UV turbidity and particle size analysis were used to determine if certain diluents or temperatures would facilitate particle formation.


TBE powder was evaluated from 3 commercial suppliers using 9 commonly used methods of preparation.  The formation of breakdown products and particulates was examined.  All 3 suppliers had contaminants so purity can be supplier dependent or even lot dependent.  The type of diluent or temperature at mixing did not affect particle formation.


Unknown products (detected by GC-MS) were present in solutions that were stored at elevated temperature or in the light (greatest at 25 degrees C/light).  Even though the pH of the 25 degree C/light solution was <5 at 8 weeks, NMR and GC-MS could not detect an increase in DBA.  Also this solution did not exhibit anesthetic deficiency or pathology when used in vivo.  Because of these facts, a fall in pH does not cause an increase in DBA and does not indicate it will cause lethal effects in vivo.


In the case of the female ICR mice that exhibited mortality and morbidity, the storage of the stock solution is not a factor.  It appears to be associated with storage of the solid TBE powder in the bottle from the manufacturer.

Conclusion:
The purity of TBE powder is variable.  Differences in methods of preparation and storage of stock solution were not detected using DBA formation, particle size, or turbidity.  A decrease in pH did not increase DBA formation or cause deaths.  More work will need to be done to determine the cause of lethality for some stock solutions of TBE.

Questions:

1.  What are the breakdown products of tribromoethanol?  Are they toxic?

2.  What can be some of the adverse reactions of injecting TBE IP?

3.  Why is the use of TBE attractive to researchers?

Answers:

1.  Dibromoacetaldehyde (DBA) and hydrobormic acid (HBr)

    They do not appear be the cause of death in the mice affected.

2.  Splenic lymphocyte injury, peritonitis, serositis, intestinal 

ileus, muscle necrosis, and death

3.  It is not a controlled drug and it is short acting.

Efficacy and Safety of Stored and Newly Prepared Tribromoethanol in ICR Mice (pages 17-22)


This study reports on the in vivo arm of an evaluation of Tribromoethanol, a substance previously available commercially as Avertin and still widely used as an anesthetic agent for mice.  The preceding article in the same issue of CT discusses the in vitro arm of this evaluation.


Avertin as a commercial product was in use in both human and animal patients in the 1930's.  Association with hepatic damage led to ceasing human use in the late 1940's.  Use in mice continued, especially for embryo transfer work.  Currently this anesthetic is prepared in the laboratory from powdered 2,2,2 tribromoethanol mixed with tert-amyl alcohol to make a stock solution which is further diluted with sterile water to make a working solution.  The solution is filtered to provide sterile solution for injection. Traditionally this is stored under refrigeration in amber colored or foil covered bottles.  Reported adverse effects (in mice, rats, and Mongolian gerbils) include intestinal ileus, muscle necrosis, multi-organ serositis, and death.  It has been believed that two breakdown products that increase the acidity of the solution, dibromoacetaldehyde (DBA) and hydrobromic acid(HBr), are responsible for the adverse effects seen, but data in this study do not support this conclusion. Dosage varies, 400 mg/kg was used for these studies based on previously published doses and a pilot study.


Three arms of the in vivo evaluation are discussed: 1.  Comparison of Tribromoethanol (TBE), Ketamine/Xylazine (K-X), and Sodium Pentobarbital (NaP) as anesthetic agents and evaluation of pathologic effects. Also included were three control groups - tert- amyl ethanol/sterile water, sterile water alone, and no treatment.   2.  Evaluation of TBE using fresh solution, and two storage conditions regarded as most and least favorable based on the previous in vitro study, 5 degrees C in the dark and 25 degrees C in light.  3.  Efficacy and safety study of TBE using fresh solution for anesthesia with control groups receiving no treatment, alcohol/water, or water as in the first study.


Evaluation of anesthesia was done by measuring time to loss of pedal reflex and return of this reflex.  Pedal reflex was measured with a "Touch-Test Sensory Evaluator with a target force of 300 g, whch indicates deep pressure sensation".


Tissues were collected and scored for pathology at 24 hours, 4 days, and 10 days after administration of anesthetic.  The untreated controls were evaluated at 4 days from the experimental inoculations.  

Results:

Part 1 - Both TBE and K-X induced adequate anesthesia with a duration appropriate for short procedures, NaP did not reliably induce anesthesia and showed long recovery times when it did.  In this study TBE and K-X had similar induction times, TBE had a shorter duration, and recovery times were similar.  The controls receiving the alcohol/water mixture showed ataxia.  Peritonitis was the most seen histologic lesion and was seen in all groups except the NaP and untreated groups, however this reaction was significantly greater in the TBE group than in the other groups.  Inflammation decreased with time after anesthetic administration (animals healed).

Part 2 - Anesthetic induction and duration did not vary significantly between groups.  Pathology was similar to Part 1 and not significantly different between groups.  There was no significant variation in body weights across the study (this did occur in Part 1).

Part 3 - All mice receiving TBE were anesthetized, and those receiving alcohol/water became ataxic.  Duration of anesthesia was longer than in parts 1 and 2.  In addition deaths and euthanasia due to moribund mice occurred in this study.  Husbandry conditions could not explain the deaths, G-I ileus was seen in moribund mice. Interstitial pneumonia was identified on necropsy in addition to peritonitis and was presumed due to bacterial translocation to the peritoneum with subsequent septicemia and pneumonia.


This study was repeated using fresh TBE prepared from the same bottle of powder used in Part 2 and the initial run for Part 3 with very similar results to the first run of Part 3.  Morbidity ranged from 30-50% with average in Part 3 of 58%.

Discussion:


TBE is available from different suppliers (variation occurs between suppliers and between bottles from the same supplier and none are pharmaceutical grade).  Doses in the literature vary.  Optimal dose may vary with the strain of mouse also.


Chemical anesthesia is often used for brief surgical procedures in mice.  Ketamine/Xylazine and Sodium Pentobarbital are pharmaceutical grade, commercially available anesthetics.  A disadvantage not mentioned in the article is that both Ketamine and NaP are controlled substances in the United States.  TBE must be mixed by the research user and is a chemical grade product sterilized by filtration.  However it is not a controlled substance in the U.S.  K-Y (120 mg/kg and 16 mg/kg) and TBE (400 mg/kg) both produced reliable anesthesia while NaP at the published dose of 60 mg/kg did not.  Pathologic effects of TBE were significantly greater for TBE than for either of the other two anesthetic regimens.  TBE results varied considerably in duration between the three parts of the study.  The storage conditions did not correlate to the degree of pathology seen nor to the morbidity/mortality.  Dibromoacetaldehyde was not increased in Part 3's TBE solution.  It was concluded that some chemical change in the powder, probably an oxidation reaction, occurred in the source vial between Part 2 and Part 3 of this study.  The toxic product was not determined.  All anesthetics produce some physiologic changes in cardio-respiratory function.  A reversing agent, Yohimbine, is available for the depressive effects of Xylazine.


Based on the results of this study, of the three tested anesthetic methods Ketamine and Xylazine were felt most appropriate for mice.  TBE was felt not to be appropriate due to unpredictable duration of anesthesia and post-use inflammation.  NaP did not reliably produce anesthesia.  Also, use of pharmaceutical grade products is generally recommended for veterinary and laboratory animal use when available (over chemical grade products).

Questions:

1.  Which of the following is not a characteristic of Tribromoethanol (TBE)?


A.  Non-controlled substance


B.  Pharmaceutical grade anesthetic agent available commercially as Avertin.


C.  Commonly used anesthetic agent for mice


D.  Causes peritoneal and other organ inflammation after IP use.

2.  What clinical syndrome was found in most of the mice showing clinical illness after receiving TBE was shown in Figure 4 in the article?


A.  Peritonitis


B.  Intestinal ileus


C.  Pneumonia

3.  Which anesthetic regimen was recommended for chemical anesthesia in ICR mice by these authors?


A.  TBE


B.  TBE or K-X were equally recommended


C.  NaP


D.  K-X

4.  What breakdown product of 2,2,2, Tribromoethanol has previously 

been described as toxic and was it the toxic product in this study?


A.  Hydrobromic acid


B.  Dibromoacetaldehyde


a.  Yes


b.  No

Answers:

1.  B 

2.  B

3.  D

4.  B,b

Eradication of Syphacia muris from Food-Restricted Rats Without Environmental Decontamination  (page 23-25)
This report tells how Syphacia muris was removed from a colony of Wistar rats using a long-term fenbendazole-medicated feeding regimen without concomitant environmental decontamination.

  
 S. muris has a direct life cycle of 11 to 15 days. Females lay eggs around the anus of the host, infection occurs via oral ingestion and eggs hatch in the small intestine of the new host. It is believed that pinworm eggs are stable in the environment for a long period of time. To eliminate Syphacia in an animal colony the adults must be eliminated in the host animal, and the eggs in the environment must be removed or destroyed.

 
 In the past this group attempted to eradicate the pinworms in their Wistar rat colony by using short-treatments of ivermectin in the drinking water, which ended up being unsuccessful.

   
The Wistar rat colony was maintained to do studies in behavioral pharmacology. To perform these studies rats are placed in operant behavior boxes, and have been food restricted to 85% of their normal weight. Food restriction helps motivate the rats to work for rewards of food in the operant behavior box. The colony of rats had been maintained for 15 years with new  Syphacia-free rats replacing older rats. It was thought that the new rats were exposed to eggs in the operant chambers or during transport between rooms.

  
Rats that were on an ad-libitum diet received 150 ppm fenbendazole in their feed. Rats on a restricted diet received feed containing 450 ppm fenbendazole in their feed .To maintain 85% of their pre study weigh most rats received 10 to 15 grams of food per day but some individual animals needed to be restricted to as little as 2 g per day for a few days while working in the operant chambers. It was calculated that the approximate dose of fenbendazole received by the rats  was 17.6 to 26.4 mg/kg daily for the rats receiving 10 to 15 grams of food per day. For the rats receiving only 2 grams per day the daily dosage was 3.4 mg/kg. Providing 150 ppm in food fed ad libitum should supply rats with 9.8 mg/kg daily. All animals were treated with the same protocol. First they received 3 consecutive weeks of fenbendazole treated feed. Then they  received medicated feed every other week for 6 weeks .

   
Every animal in the colony was tested by perianal cellophane tape testing at 1,3,6 and 12 months after completion of the medicated feeding regimen. Live sentinels were also submitted for complete necropsy. All animals were negative for pinworms 12 months after treatment. Fenbendazole has a wide margin of safety and no clinical signs of toxicity were observed. No attempt was made to clean the environment or the behavioral chambers used by the rats.

Questions

1)
S. muris has a direct life cycle of ?

 1. three weeks,

  2. 7-9 days

3. 11-15 days

4. 124- 18 days

2)
What is the previously reported dosage to feed ad libitum of fenbendazole treated feed?

1. 15 ppm 

2. 150 ppm 

3. 45 ppm 

4. 450 ppm 
3)
It is possible to eradicate pinworms in a rodent colony without environmental decontamination. T/F

4)
It is known that pinworm eggs persist in the environment for

1. 4 weeks 

2. 6 weeks 

3.  unspecified time 

4. 12 weeks 
Answers

Question 1.11- 15 days

Question 2. 150 ppm

Question 3 true

Question 4: unspecified time
A Single Dose of Topical Moxidectin as an Effective Treatment for Murine Acariasis Due to Mycoptes musculinus (pages 26-28)

Murine fur mites are reported to exist in over one-third of research institutions and can be difficult to eradicate. Current treatment strategies can be labor intensive, toxic and may confound research studies.  The potential adverse effects of M. musculinus infestation include dermatitis, hypersensitivity, abnormal behavior, and immune dysfunction.


In an effort to use a simple, safe, rapid, one time treatment, the authors chose topical moxidectin, which is an avermectin, as is ivermectin.  Moxidectin has been shown to be longer acting than ivermectin in the prevention of heartworms in dogs and ovicidal in the treatment of ticks in cattle, potentially eliminating the need for multiple treatments for mites.  The use of moxidectin in rodents is limited, but has been tried in hamsters, rats and gerbils and has been shown to be safe.  The study was conducted in AALAC accredited institute under IACUC approved protocol. Two strains of mice ( B6.Cg-Spp1 and OPN-/- Apoe -/-) were infested and treated with the medication under study.

Mice with the exception of hairless neonates were treated once topically with moxidectin (5mg/kg Cydectin pour-on containing moxideictin 0.5% as active ingredient in coconut oil, Fort Dodge Animal Health, Fort dodge, Iowa. The purple dye was removed at the manufacturer. 3 ul of moxidectin was applied to the dorsum of the mice between the scapulae by using Hamilton syringe.  Pelage tape test was done one-week post treatment. Hair samples from scapula, inguinal and abdominal regions. Additional pelage tape test were done at weeks 2, 4, and 8 after treatment. Mice were observed daily for signs of illness or toxicity including neurological abnormalities.

Results

None of the treated mice exhibit apparent clinical signs of illness or avermectin toxicity. One-week post treatment, all pelage tape test demonstrated dead M. musculinus eggs and larvae, and two mice showed one dead adult on each tape. At weeks 2, 4, and 8 post treatment, none of the mice demonstrated live eggs, larvae or adult mites as opposed to vehicle treated control mice where all of them demonstrated viable eggs and adult mites.  Based on the result demonstrated by the authors, a single topical dose of moxidectin proved to be effective in eradicating M. musculinus in both strains of mice and argue that moxidectin topical treatment is effective and safe based on the result shown in this study.

Question

1. Name one other rodent Mite.

Answer

1. Myobia musculi
Effects of Age and Sex on Hematologic and Serum Biochemical Values of Vervet Monkeys (Chlorocebus aethiops sabaeus)  (pages 29-34)
Summary:  
The purpose of this study was to determine what effects age and sex have on hematologic and serum biochemical values of vervet monkeys, and to establish reference ranges for all life stages of each gender.  The age range of the 140 vervets used in this study was 1-16 years.  All animals were determined to be healthy via complete physical examination and negative tuberculosis test.  Significant differences were found in hematologic and biochemical values when monkeys were stratified by age and sex.   The article has several large tables detailing hematologic and serum biochemical values, broken down by age and gender.   


African green monkeys are also known as vervets, and range from Senegal to the Sudan and Ethiopia.  The vervet monkeys have several features that make them useful for experimental studies:  1) light temporal muscles and thin cranium which make the central nervous system easily accessible; 2) fused vagus and sympathetic outflow in the neck of 75% of the animals; and 3) readily accessible abdominal viscera and nerves.   In addition, vervet monkeys have eyes that are anatomically similar to humans, and they are useful as a source of kidney cells for culture.  

Questions:


1.
List the genus and species of the African green monkey.


2.
List the features that make African green monkeys useful for biomedical research.

Answers:

1.
Chlorocebus aethiops sabaeus

2.
1) light temporal muscles and thin cranium which make the central nervous system easily accessible; 2) fused vagus and sympathetic outflow in the neck of 75% of the animals; and 3) readily accessible abdominal viscera and nerves.   In addition, vervet monkeys have eyes that are anatomically similar to humans, and they are useful as a source of kidney cells for culture

Septicemia and Peritonitis in a Colony of Common Marmosets (Callithrix jacchus) Secondary to Klebsiella pneumoniae Infection  (pages 35-37)
Summary:  This case report describes the findings in 6 common marmosets from a colony of 50 that died over a period of 3 weeks of Klebsiella pneumoniae septicemia.  Four of the animals died suddenly; two others exhibited signs of illness prior to death.  One had an intra-abdominal, fibrinopurulent mass of fat and omentum and was euthanized on exploratory laparotomy; the other had anorexia, depression, low WBC count and died despite treatment.  
Post mortem findings included:  greenish-yellow liquid in the small intestine, fibrinopurulent peritonitis, necrotizing lymphadenitis, colonic submucosal abscess, suppurative splenitis, pericarditis, nephritis and enteritis, and presence of rod shaped bacteria in blood vessels of multiple organs.  A heavy growth of Klebsiella pneumoniae was cultured from 3 marmosets; the remaining 3 were not cultured.  A colony screen was negative for Klebsiella pneumoniae but yielded K. oxytoca as well as Pseudomonas aeruginosa, and some commensal organisms.  The source of infection could not be determined.

Klebsiella spp. are gram-negative, non-motile, encapsulated, rod-shaped bacteria that most commonly inhabit the environment (surface water, sewage, soil, plants) and the mucosal surfaces of mammals, especially humans, horses and swine.  They are opportunistic pathogens, causing septicemia, pneumonia, and urinary tract and soft tissue infections under the right conditions.  In non-human primates, Klebsiella spp. can cause pneumonia, meningitis, peritonitis, cystitis, and septicemia, spreading between animals by aerosol, close contact, and fomites.  Clinical signs in marmosets can include: diarrhea, hypothermia, pyrexia, and painful abdomen.  A Klebsiella epizootic in Brazil killed 54 of 60 marmosets, primarily due to septicemia.  An outbreak of K. pneumoniae in a Peruvian facility killed a number of monkeys belonging to Sanguinus spp, Aotus spp and Saimiri spp with purulent peritonitis, pyothorax and pneumonia.

Klebsiella spp have various pathogenicity factors that help establish and propagate an infection:
         A carbohydrate capsule helps evade phagocytosis
         Pili help adherence to mucosal surfaces, especially urogenital and respiratory
         Lipopolysaccaride acts as a barrier to bacterial membrane attack complex by complement
         Siderophores (iron-chelating chemicals) competitively take up iron for bacterial metabolism
Common marmosets are very susceptible to fatal infections caused by bacteria, especially K. pneumoniae and Bordetella bronchiseptica.  This may be due to limited variability of key loci in the MHC class II region in these animals, which restricts the different types of bacterial peptides that can be recognized by the immune system, thereby compromising bacterial immune responses.  Septicemia and endotoxemia occur frequently after fights and deep puncture wounds in common marmosets which may also be due to this defect in bacterial recognition.  In contrast, cotton-top tamarins show low variability in the MHC class I region, which increases susceptibility to viral infections in a similar way.  Tamarins with lots of variability at the MHC class II region are not as susceptible to bacterial infections as common marmosets.
Questions: 
1)  Which of the following environments do Klebsiella spp bacteria most commonly inhabit?

a) rotting carcasses
b) waste water
c) human skin
d) oral cavity of rats
e) nasopharynx of cats

2) Common marmosets are very susceptible to fatal bacterial infections for which of the following reasons?

a) it is difficult to keep their enclosures clean
b) they possess limited variability in the MHC class II region
c) they are known to fight viciously and inflict deep wounds
d) it is difficult to treat them due to antibiotic toxicities

3) Which of the following characteristic helps Klebsiella spp evade phagocytosis?

a) siderophores

b) lipopolysaccaride

c) pili

d) capsule

4) T/F:  Fomites are not important in the transmission of Klebsielle spp in marmoset colonies.

5) T/F:  Cotton-top tamarins are susceptible to viral infections due to low variability in the MHC class I region

Answers:
1. b
2. b
3. d
4. F
5. T 
The 24-Hours Posttransfusion Survival of Baboon Red Blood Cells Preserved in Citrate Phosphate Dextrose/ADSOL (CPD/AS-1)  (pages 38-40)
This article compares the survival of Baboon RBCs to that of human RBCs 24 hours post-transfusion to determine the feasibility of the Baboon as an animal model of RBC survival post-transfusion.  Baboons were anesthetized with sodium pentobarbital for collection and subsequent auto-transfusion of 51Cr and/or 125I labelled RBC's.  The 100% survival value was calculated from the 51 Cr radioactivity infused with the preserved RBC's and the baboon's RBC volume was measured from the 125I-albumin plasma volume and the total body hematocrit.  The 24-hr posttransfusion survival for fresh RBS autotransfused to 3 baboons was 96% +/- 4%, compared with 74% for RBCs stored for 35 days, 65% for RBCs stored for 42 days and 43% for RBCs stored for 49 days.  At 35 days of storage, this compared favorably with human RBC posttransfusion survival of 75%, however survival at 42 days and 49 days was less than human RBCs (mean 71% and 57% survival).  The authors concluded that the baboon model was more sensitive to RBC damage, but still an excelent animal model for evaluating RBC preservation.

Questions:

1)  The baboon belongs to which Anthropoid family of primates:  A)  Callitrichidae; B)  Cebidae; C)  Cercopithecidae; D)  Hylobatidae

2)  T/F  The baboon is subject to air sacculitis as a medical problem.

3)  T/F  Baboon RBCs survive storage for greater than 42 days in Citrate Phosphate Dextrose/ADSOL (CPD/AS-1) better than human RBCs

Answers:

1) C

2)  True

3)  False
Design and Effectiveness of a Membrane-Pump-Driven Ventilator for Mice  (pages 41-45)
The authors developed a membrane-pump-driven respirator for mice and assessed the practicality of their mechanical ventilator device under various pathophysiological conditions.  
They used an electrical membrane air pump which achieved a continuous airflow of 180 liter/h at a maximal pressure of 150cmH2O.  A multifunciton timer was used to change the continuous flow into an intermittent flow.  The inspiratory:expiratory times were 1:1.  A rotary dimmer was interposed between the time delay setting and the air-pump to control the electric power to the pump for regulation of the conveyed air volume.  The breathing rate was determined by the multifunction timer and the inspiration volume by the rotary dimmer.  An underwater seal was connected with the 3-way stopcock for continuously measuring the inspiratory pressure.  The water seal functioned as an overpressre relief  valve.  The pressure measurements in the trachea were performed by a liquid-filled transducer placed at the tip of the intratracheally positioned 18-gauge catheter.  
The ventilation rates were 110/min and 150/min at a tidal volume of approximately 200uL, which was measured by body pletysmography.  Arterial blood gas analyses were carried out after 1 and 5 h of mechanical ventilation.  These blood gas values were compared with values obtained from anesthetized, spontaneously breathing mice.  Blood gas and related parameters of anesthetized, unventilated mice were measured 1 h after induction of anesthesia.  They also performed single-lung open chest ventilation in 2 mice at a ventilation rate of 110/min for 1h.  Mice were euthanized and the lung tissue specimens were examined for histology.
The maximal pressure offered to the 18-gauge cannula did not exceed 31 cm H2O as a result of the tailoring of the tubes.  No positive end-expiratory pressure (PEEP) could be generated at a low ventilation rate of 60/min maximal air flow, whereas at a frequency of 600/min and maximal air flow, PEEP rises to a maximal value of 12cm H2O.  The parameters of arterial blood gas analyses were within the normal range except for moderate hyperventilation in mice ventilated with a frequency of 150/min.  Single-lung ventilation led to a significant decline of pO2 and SO2.  The pCO2 remained within the normal range.  Histological analysis of the lung tissue specimens revealed some slight ventilatory emphysema, but no edema formation was observed.


This mecanical ventilator has 2 major advantages that could help reduce lung injury.  1)  A small dead space, which reduces the CO2 retention to a minimum, 2) the prevention of pronounced negative airway pressures caused by spontaneous breathing during mechanical ventilation.  
Questions:
1. In the presented mechanical ventilator, the __________was determined via a multifuncion timer, and _______was adjusted by a rotary dimmer regulating the electric power onto the pump. 

a)      tidal volume, respiratory rate
b)      pO2, SO2
c)      respiratory rate, tidal volume
d)      SO2, pO2
2. List 2 advantages of this membrane-pump-driven respirator. 

Answers:
1.  c
2. a) A minimalized dead space
     b) Prevention of  negative pressure generated by spontaneous inspiration during positive pressure ventilation
Refinement of the Urine Concentration Test in Rats (pages 46-49)
This study attempts to refine the urine concentration test in rats.  10 male and 10 female rats were water deprived for 22 hours.  Clinical body condition, body weights and urine were collected every 2 hours starting at hour 16.  Rats began to show signs of clinical dehydration after 16 hours.  Urine specific gravity and osmolatity also indicated that the rats were concentrating urine.  

 

Review Questions:

1.  Which federal guidelines suggest that alternatives to animal care and use be considered during the preparation and review of animal care and use protocols?

2.  Give and example of two hormones that the water deprivation has been used to study.

3.  What is the length of time historically used for the urine concentration test?

4.  What was different about the collection of urine for the 16 hour interval?

5.  Was the purpose of this experiment to determine the minimum time needed for a urine concentration test?

Answers:

1.  Public Health Service and AAALAC  

2. vasopressin and oxytocin

3. up to 28 hours

4. They coated the collection tubes with mineral oil to decrease evaporation.

5. No.  They wanted to find out if the traditional 28 hours could be shortened. They also wanted to find out if 16 hours (a convenient time period) was adequate and to determine the effect of the water deprivation on the rats.
Harvesting Murine Peritoneal Cells – A Methodology for the Untrained Research Worker  (pages 50-51)

Summary:  Murine peritoneal lavage is used to provide large numbers of macrophages for studies.  This technique used the chemotactic medium Brewer's thioglycollate broth (TG) in an IP injection to elicit an inflammatory reaction and recruit macrophages into the abdomen for harvest.  Day 1: inject 1 ml TG in lower left quadrant of abdomen.  Monitor on Day 2.  


Day 3: Harvest macrophages from euthanized mice.  Harvesting is done in dorsal recumbency with an abdominal incision through the skin at the umbilicus.  A 25 gauge X 3/4 in needle on a 5 ml syringe injects 5 ml of sterile phosphate-buffered saline (PBS) and 2 ml of air into the abdomen.  Massage the abdomen.  Then an 18 gauge X 1 in needle on a 5 ml syringe is used to inject 3-4 ml of air to distend the peritoneum before fluid is aspirated into the syringe.  About 2 x 10^6 peritoneal cells can be collected.  Cells are counted in a hemocytometer with viability assessment by trypan blue exclusion.  The cell population changes from neutrophilic (Day 1) to chronic elicited macrophage population (Day 3).


The procedure can use mice, or rats if an increased cell yield is needed.  They recommend outbred strains of mice since they are larger and more robust.  They used Quackenbush-Swiss male mice 8-9 weeks old, weighing 30-35 g.  Brewer's TG broth (TG medium plus agar) is more effective than Brewer's TG medium, and they can inject 2 ml or less in a 30 g mouse and 6-8 ml in a 350 g rat without peracute abdominal distension resulting in pain or discomfort.

Questions:

1) What  was  injected into the abdomen to elicit macrophages for 

peritoneal harvest in this paper?

a. Brewer's thioglycollate medium

b. Brewer's thioglycollate agar

c. Brewer's thiogylcollate broth- medium plus agar

d. Brewer's yeast

2) Inbred mice are better to use for macrophage harvest. True/False

3) Where should the IP injection be made?

a. upper left quadrant

b. lower left quadrant

c. lower right quadrant

d. upper right quadrant

Answers:

1) c

2) False

3) b

