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Chap 13 Biomethodology and Surgical Techniques, pp. 437-488

QUESTIONS

1.
Mice are routinely used in research not due to:

a.
small size

b.
existence of inbred strains

c.
susceptibility to microbiological agents

d.
Easy administration of drugs and collection of biological specimens.

2.
Precautions that should be taken when handling  mice are:

a.
avoid stressing or harming the mouse

b.
 avoid compression of the chest cavity

c.
avoid touching newborn litters

d
lift gently by grasping near the base of the tail

e.
wear gloves at all times

f.
all of the above

3.
When handling pregnant or extremely large strains of mice one should:

a.
always use smooth-tipped forceps

b.
use additional support of a second hand when lifting

c.
never grasp the loose fold of skin along the neck and back

d.
all of the above

4.
Precautions that should be taken when handling mice younger than 2 weeks:

a.
minimize touching as much as possible

b.
use the “scruff of the neck method”

c
scoope the litter into the palm of your hand when possible

d
the dam should first be removed from the cage

e
all of the above

5.
The choice of identification of individual mice method depends on:

a.
time of permanency of the individual mark

b.
adverse effects on the mouse

c.
ease of application

d.
all of the above

6.
Methods of temporary identification of mice are:

a.
use of indelible markers to make pen marks on the tail

b.
clipping or plucking the hair

c.
hair dyed with food colouring

d.
ear punching/notching

e.
a, b and c

7.
Ear tags should be placed at which position:

a
4 o’clock

b
12 o’clock

c.
6 o’clock

d.
3 or 9 o’clock

8.
Semipermanent identification methods for mice include:

a.
ear tagging

b.
ear punching/notching

c.
tattooing

d.
a and b

9.
True or False.  Ear punch/notcher can not be used in mice younger than 6 weeks.

10.
Disadvantages of ear punching/notching are:

a.
holes may close due to healing

b.
holes may tear further during fighting

c.
anesthesia is always required in animal older than 8 weeks

d.
b and c

e.
a and b

11.
Disadvantages of ear tagging are:

a.
possible infection at the insertion site

b.
dislodgement

c.
profuse hemorrhagia

d.
discomfort to the mouse

e.
a and c

f.
 a, b and d

12.
Which of the following are considered permanent identification methods for mice:

a.
tatooing

b.
subcutaneously implanted electronic transponders or microchips

c.
various colors of fur pattern

d.
a and b

e.
a, b and c

13.
True or False.  Tatooing can be applied on any part of the body as early as 3 days of age without anesthesia.

14.
True or False.  Tatooing is usually placed on the toes.

15.
Disadvantages of tatooing in mice:

a.
expensive method

b.
requires anesthesia in animals older thant 6 weeks old

c.
difficulty on reading the tattoos on pigmented animals

d.
a and c

e.
b and c

16.
Which of the following is true about microchips:

a.
they’re biologically inert

b.
some can supply animal’s body temperature

c.
high cost

d.
all of the above

17.
Which of the following identification methods of mice require anesthesia:

a.
ear punch/notch in mice older than 8 weeks

b.
toe clipping between 10-15 days of age

c.
implantable microchips

d.
ear tagging

e.
all of the above

18.
True or False.  Toe clipping (without anesthesia) must be done between 10-15 days of age and be scientifically justified to the IACUC.

19.
True or False.  The objective of restraining a mouse is to keep it in a enclosed environment for a bette deservation during behavioral experimental studies.

20.
Guidelines for the restrint of mice are:

a.
limit the period of restraint to the minimum necessary

b.
give the animal a trining or adaptation period

c.
observe the animal while restrained

d.
all of the above

21.
True or False.  Some restraint devices are sometimes used as normal methods of housing.

22.
Mouse jackets are commonly made of _______ or _____________ for comfortable restraint.

23.
When handling wild mice:

a.
forceps should always be used

b.
kevlar, or wire mesh gloves may be considered for protection against bite wounds

c.
red light may help prevent distress to the animal

d.
all of the above

24.
Mention three restrainers available for short-term constraint of mice

25.
True or False.  Polyethylene restraint collars are used for short term prevention of self-injury.

26.
True or False.  Collars may be applied 2 weeks before surgery and remain until 2 weeks after surgery.

27.
Signs of severe stress due to collars include:

a.
hyperventilationç

b.
severe depression

c.
hyperthermia

d.
fights with cagemates

28.
Which of the following must be considered before drug administration:

a.
pH

b.
sterility

c.
chemical nature

d.
all of them

29.
Per os administration is synonimus of:

a.
oral administration

b.
rectal instillation

c.
enteral administration

d.
neither of them

30.
Dissolution of a drug in the water supply is indicated when:

a.
drug has a large therapeutic range of safety

b.
compound is soluble and chemically stable

c.
never, because it always reduces water consumption

d.
a and b

31.
True or False.  An adult mouse will consum approximately 3 ml of water per day, based on the formula 15 ml/100 g of body weight/day.

32.
True or False.  Aversive odor of water does not reduce water consumption of mice.

33.
True or False.  Sucrose addition can mask unpleasant taste of water, but support bacterial overgrowth.

34.
True or False.  Dissolving a drug in the water supply is accurate when considering exact dosages for individual animals.

35.
True or False.  Mice eat to meet satiety.

36.
True or False.  When diet is formulated to contain a drug, body weight and food consumption should be monitored.

37.
True or False.  Intragastric gavage is the most accurate method to administer drugs in the gastrointestinal tract.

38.
A 20-g mouse can receive intragastrically:

a.
0.2 ml

b.
2 ml

c.
40 ml/kg

d.
Neither of them

39.
Advantage of stainless steel gavage needles:

a.
prevent the advancement of the needle into the trachea

b.
reduces the chance of damaging the esophagus

c.
neither of them

d.
a and b

40.
True or False.  Flexible catheters are recommended for mice.

41.
True or False.  Mice have squamous epithelial lining of the esophagus.

42.
True or False.  Continuous intragastric infusion requires surgical implantation of the gastrotomy tube.

43.
True or False.  Flexible tubing is indicated for rectal instillation

44.
True or False.  The maximum volume that can be administered intrarectally to mice is:

45.
True or False.  Intracecal injection is performed transadominally with a 23-gauge needle.

46.
Topical application of a drug can be performed on:

a.
depilated areas of skin

b.
shaved skin

c.
hairless animals

d.
nonhaired sites (ear, tail)

e.
all of the above

47.
Methods to prevent the animal from ingesting the compound applied topically:

a.
individual housing prevents from ingesting while grooming a cage mate

b.
bandages, glass tubes, jacket systems, Elizabethan collars and cervical collars prevents ingesting while grooming itself

c.
neither of them

d.
a and b

48.
Intranasal instillation of drug solutions in mice:

a.
has been described in infection and antibody production protocols

b.
light anesthesia is required

c.
blunt tip of micropipettes is gently inserted into the external nare

d.
maximum volume is 0.02 ml

e.
all of the above

49.
Intratracheal instillation of drug solutions in mice:

a.
anesthesia is not required

b.
always requires surgical exposure of the trachea

c.
either surgically exposing the trachea or accessing via endotracheal intubation are possible

d.
neither of the above

50.
True or False.  Maximum volume that can be infused directly into the trachea or bronchi is 50 microliters.

51.
True or False.  Mice have limited intradermal space.

52.
True or False.  Intradermal injections in mice are performed to conscious or anesthetized animals with a 30-gauge needle.

53.
True or False.  Maximum volume to be administered intradermically in mice is 50 microliters.

54.
Subcutaneous administration can be achieved by:

a.
subcutaneous injection

b.
pellets, silastic capsules

c.
osmotic pumps, chambers

d.
all of the above

55.
True or False.  Maximum volume for subcutaneous injection in adult mice is 2 ml.

56.
Best sites for subcutaneous administration of drugs in mice:

a.
interescapular and flank regions

b.
inguinal and axillary regions

c.
ventrum

d.
all of the above

57.
True or False.  No more than 2-3 injection sites should be used per day for subcutaneous administration of drugs in mice.

58.
True or False.  Aspiration to ensure that the needle is not in a vessel when performing sc administration is not recommended.

59.
True or False.  Slow-release pellets or silastic capsules are implanted when repeated or long-term sc dosing is required.

60.
True or False.  Osmotic pumps or chambers are implanted for continuous or intermittent long-term sc dosing.

61.
True or False.  Silastic capsules implantation requires light anesthesia, but osmotic pumps implantation requires full anesthesia.

62.
True or False.  Intramuscular injections in mice are not routinely performed due to their limited muscle mass.

63.
True or False.  Rate of absorption of aqueous solutions administered intramuscularly is faster than sc route.

64.
True or False.  Up to 30 microliters can be administered into the quadriceps muscle of mice.

65.
True or False.  When performing IM administration in mice, avoid the sciatic nerve that runs along the cranial aspect of the femur.

66.
True or False.  No more than 2 IM sites should be used per day in mice.

67.
True or False.  23 to 25-g needles are used for IM administration in mice.

68.
True or False.  Aspiration prior to injection IM ensures that the solution is not infused into a vessel.

69.
Trendelenburg position refers to:

a.
dorsal recumbency with the head pointing down-ward

b.
ventral recumbency with the head pointing down-ward

c.
ventral recumbency with the head pointing up-ward

d.
dorsal recumbency with the head pointing up-ward

70.
Slight negative pressure should be applied to the plunger of the syringe prior to IP injection to ensure proper placement.

71.
True or False.  Volumes of more than 2 ml should not be administered IP to mice.

72.
True or False.  Osmotic pumps cannot be implanted into the peritoneal cavity of mice.

73.
Intrathoracic injections may create:

a.
pneumothorax

b.
lung injury

c.
cardiac injury

d.
all of the above

74.
True or False.  A slightly bent 22-g needle is inserted between the ribs at the midpoint of the right thorax to perform a intrathoracic injection.

75.
True or False.  Common carotid artery and femoral artery injections require surgical exposure.

76.
True or False.  A 26 to 30-g needle is used for venipuncture in mice.

77.
True or False.  To access the lateral tail vein, immers the tail in warm water (40-45ºC) to dilate the vessels.

78.
True or False.  No more than 0.2 ml should be administered IV in mice.

79.
True or False.  External jugular vein injection is performed in conscious mice.

80.
True or False.  Intravascular injection boluses should not exceed 5 ml/kg in mice.

81.
True or False.  Retro-orbital sinus can be used for intravenous injection under anesthesia in mice.

82.
Possible sites for vascular cannulation in mice:

a.
tail veins

b.
external jugular vein

c.
common carotid artery

d.
abdominal aorta

e.
all of the above

83.
True or False.  Intracranial injections can be performed only in neonatal mice.

84.
True or False.  Site of intracranial injection should be half-way between the eye and the ear.

85.
True or False.  No more than 10 and 30 microliters of solution can be injected into neonatal or weanling/adult mice, respectively.

86.
True or False.  Ilium and tibia are appropriate sites for intraosseus injection in mice.

87.
True or False.  Intranodal injections are used for antigen that are poor immunogens for antibody production in rodents.

88.
True or False.  Anesthesia and surgery is needed for intranodal administration in mice.

89.
True or False.  Intrasplenic injection is used when antibodies to nanogram quantities of antigen are needed.

90.
True or False.  Footpad injections have been used for inflammation and antibody production studies in mice.

91.
True or False.  Fore footpads are recommended as they’re not weight-bearing structures.

92.
True or False.  Rear footpads are extremely sensitive weight-bearing anatomic structures.

93.
True or False.  Maximum footpad injection volumes are 10-50 microliters.

94.
True or False.  Maximum oral, SC and IP injection volumes in the neonatal mice are 100 microliters.

95.
For intravascular injection of neonatal mice the sites of choice are:

a.
anterior facial vein

b.
transverse sigmoid sinus

c.
intracardiac

d.
all of the above

96.
What would you do to reduce rejection or cannibalization of the manipulated pups:

a.
use of a docile strain with enhanced innate maternal instincts

b.
use pups of multiparous dams

c.
handling the dam at the same time that the pups are manipulated

d.
topical application of odor masking substances to the nose of the dam

e.
all of the above

97.
Which of the following strains of mice have enhanced innate maternal instincts:

a.
C3H and C57BL/6

b.
C3H and BALB/c

c.
C3H and Swiss Webster

d.
C57BL/6 and BALB/c

98.
True or False.  Ionizing radiation is used for studies of cancer biology and immunology.

99.
Types of ionizing radiation are:

a.
x-rays

b.
gamma-rays

c.
alpha particles

d.
beta particles

e.
UV rays

f.
all of the above

100.
True or False.  Source of ionizing radiation can be internal (radioisotopes given orally or IV) or external.

101.
True or False.  Lethal radiation as a single dose or as 2 equal doses given 3 h apart is used in preparation for bone marrow transplantation.

102.
True or False.  Without bone marrow transplantation an irradiated mouse will die in 12-114 days.

103.
True or False.  Following reconstitution with BMC, an irradiated mouse will survive more than 1 year, but may remain immunosuppressed for the first 2 weeks.

104.
Bile production in a 20-g mouse is approximately 2.0 ml/day.  What are some things that can affect bile production in the mouse?

a.
Gender

b.
Diet

c.
Cholestatic conditions

d.
All of the above

105.
List two complications of serial orbital sinus sampling.

106.
Mixed arterial/venous blood can be obtained by severing the ____and ___vessels for terminal exsanguinations.

107.
Oxytocin (4-6.25 U/kg, SQ) can (increase or decrease) milk yield. 

108.
Manually restrained mice usually void _____?

a.
One to two minutes post restraint

b.
immediately

c.
50-500 micro liters per mouse

d.
A and C

e.
B and C

109.
Describe the research technique parabiosis.

110.
Skin grafts are typically used in immunologic experiments to evaluate ____response in mice.

111.
Decapitation may have which of the follow effects.

a.
Tissues are uncontaminated by chemicals 

b.
Brain is anatomically intact

c.
Blood may be contaminated by salivary and/or respiratory secretions

d.
All of the above

ANSWERS:

1.
d

2.
f

3.
b

4.
e

5.
d

6.
3

7.
a

8.
d

9.
F, as early as 3 weeks can be used.

10.
e

11.
f

12.
e

13.
T

14.
T

15.
d

16.
d

17.
d

18.
T

19.
F, the objective is to restrict movement from a desired position for the purpose of collection of samples, examination, drug administration, therapy or experimental manipulation.

20.
d

21.
F, it is prohibited

22.
canvas, lycra-spandex fabric

23.
d

24.
plastic syringe cases, plastic tubing, cone-shaped rodent restraint bag

25.
F, used for long term prevention of undesirable behaviours and to discourage self-injury

26.
F, 1 week before surgery and remain until recovery is complete.

27.
e

28.
d

29.
c

30.
d

31.
T

32.
F, 

33.
T

34.
F, it is inaccurate.

35.
F, mice eat to meet caloric requirements.

36.
T

37.
T

38.
a

39.
d

40.
F, because mice can bite through the plastic tubing

41.
T

42.
T

43.
T

44.
0.5 ml

45.
F, surgery is required to expose and exteriorize the cecum, and a 30-g needle is used.

46.
e

47.
d

48.
e

49.
c

50.
T

51.
T

52.
T

53.
T

54.
d

55.
T

56.
a

57.
T

58.
F, it should be performed

59.
T

60.
T

61.
T

62.
T

63.
F, it is similar.

64.
T

65.
F, it runs along the caudal aspect of the femur

66.
T

67.
F, 25 to 30-g needle.

68.
T

69.
 a

70.
 T

71.
 T

72.
 F, they can be implanted IP.

73.
 d

74.
 T

75.
 T

76.
 T

77.
 T

78.
 T

79.
 F, it requires anesthesia and surgical exposure.

80.
 T, equivalent to 0.1 ml/20 g.

81.
 T

82.
 e

83.
 F, also in weanlings and adults.

84.
 T

85.
 T

86.
 T

87.
 T

88.
 T

89.
 T

90.
 T

91.
 F, fore footpads should never be used, as mice use these for food handling.

92.
 T

93.
 T

94.
 T

95.
 d

96.
 e

97.
 c

98.
 T

99.
 f

100.
 T

101.
 T

102.
 T

103.
 T 
104.
D

105.
Serial sampling can lead to significant distress and damage to surrounding tissue.

106.
Mixed arterial/venous blood can be obtained by severing the axillary and femoral vessels for terminal exsanguinations.

107.
Increase

108.
B and C

109.
Parabiosis involves the surgical attachment of two animals with the objective of studying circulation of cells or humoral factors between two animals, pp. 469.

110.
Skin grafts are typically used in immunologic experiments to evaluate graft-versus-host response, pp. 472-473.

111.
D

SUMMARY

IV. Collection of Biologic Specimens

a. Bile: note references on techniques for bile duct cannulation.  Bile production in a 20-g mouse is approximately 2.0 ml/day but can be affected by gender, diet, and cholestatic conditions.

b. Blood: See Table 13-3

1. Orbital Sinus: figures 13-18, A and B. Serial sampling can lead to significant distress and damage to surrounding tissue.

2. Heart: Note needle gage sizes, open-chest vs. closed-chest techniques, Figure 13-19.

3. Saphenous Vein and Dorsal Pedal Vein: See manuscripts from Hoff 2000, and Doeing et al 2003.  Figures 13-20 and 13-21

4. Jugular Vein: Note techniques and anatomical landmarks. Figure 13-22.

5. Lateral Tail Vein: Note different warming techniques used to increase blood flow to the tail. 

6. Submandibular Vascular Bundle: Figure 13-23.

7. Arterial Blood Collection: Arterial blood can be collected from the abdominal aorta s a terminal procedure.  Mixed arterial/venous blood can be obtained by severing the axillary and femoral vessels for terminal exsanguinations.  Surgical cannulation of arteries for serial sampling can be done.

8. Caudal Vena Cava: Terminal exsanguinations

9. Decapitation (blood may be contaminated by salivary and/or respiratory secretions, See 2007 AVMA Euthanasia)or Limb Amputation

c. Bone Marrow: pp. 458

d. Cerebrospinal Fluid: pp. 458

e. Feces: Mice frequently defecate and urinate immediately upon handling.

f. Saliva and Lacrimal Fluid:  See reference from Lin et al. 2001, 

g. Milk: Milking machines can be used on anesthetized lactating females.  Oxytocin (4-6.25 U/kg, SQ) can increase mild yield if given a few minute prior to milking.  Peak lactation in a mouse occurs between post-partum days 10-16.

h. Peritoneal Cells and Proteins: note techniques on page 459.

i. Pulmonary Cells: Bronchopulmonary lavage, pp. 459.

j. Ova and Sperm: 

i. Ova: Review mouse estrous cycle, superovulation techniques, and harvest techniques of ovaries and oviducts.

ii. Sperm: Electroejaculation, expressing the ductus deferens, mincing the epididymus, or by collection from the uterine horns or naturally mated female mice.

k. Lymph

l. Urine: Manually restrained mice usually void immediately (50-500 micro liters per mouse).

V. Anesthesia: Read this section and cross-reference Anesthetic and Analgesic Blue Book (1997).

a. Analgesics, Sedative, and other Preanesthetic Medications

b. Local Anesthetics

c. Injectable Anesthetics

1. Tribromethanol

2. Ketamine  Combinations

3. Neuroleptanesthetics

4. Pentobarbital

d. Inhalants

e. Hypothermia

VI. Surgical Procedures

a. Basic Techniques: Review basic equipment needs on pages 465.

b. Adrenalectomy

c. Adrenal Demedullation

d. Hepatectomy

e. Hypophysectomy: Reference Hoff et al. 2006.

f. Hysterectomy/Hysterotomy: See reference to The Jackson Laboratory “rules of thumb” regarding hysterectomy. pp. 467-468.

g. Isolated Intestinal loops

h. Nephrectomy-Subtotal, Transplant: pp. 468

i. Olfactory Bulb Ablation and Olfactory Bulbectomy

j. Parabiosis: Parabiosis involves the surgical attachment of two animals with the objective of studying circulation of cells or humoral factors between two animals, pp. 469.

k. Parathyroidectomy

l. Pinealectomy: 470.

m. Orchidectomy and Testicular Biopsy: 470.

n. Ovariectomy, Ovarian Transplant, and Ovariohysterectomy: 470.

o. Splenectomy

p. Thymectomy

q. Throidectomy: Throidectomy can be accomplished either through surgical excision or radioactive iodine administration.  Available from commercial venders.

r. Skin Grafts: Skin grafts are typically used in immunologic experiments to evaluate graft-versus-host response, pp. 472-473. 

s. Vagotomy: The vagus nerve is the tenth cranial nerve and supplies parasympathetic tone to many organs of the body.

t. Vasectomy: The vas deferens is paired tubes through which sperm are transported from the epididymus to urethra.  Mote procedure descriptions, pp. 474.

u. Vascular Catheterization: See descriptions of procedures, pp. 474-477.

1. Tail Vein Catheterization

2. Jugular Vein Catheterization

3. Carotid Artery Catheterization

4. Femoral vessels

5. Femoral Artery

6. Renal Vessels

7. Renal Artery

V. Nonvascular Catheterization: pp. 477-479.

1. Gastric Cannulation

2. Duodenal Catheterization

3. Jejunal Catheterization

4. Ileal Catheterization

5. Colonic Catheterization

6. Bile Duct Catheterization

7. Intrathecal Catheterization

8. Urinary Bladder Catheterization

VI. Postanesthetic and Postoperative Care: ACLAM document page 15, 2006, Table 13-4, 13-5.

VII. Euthanasia: See AVMA 2007 Euthanasia Report.

a. C02 Asphyxiation

b. Cervical Dislocation

c. Decapitation: Tissues are uncontaminated by chemicals and the brain is anatomically intact.

d. Euthanasia of Fetuses and Neonates: May be euthanized by injectables, decapitation, cervical dislocation, or C02 asphyxiation.

VIII. Necropsy: pp. 482-483.

