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Laboratory mice

* Mice are common experimental animals in biology and psychology primarily
because they are mammals.

* Mice also share a high degree of homology with humans.

* They are the most commonly used mammalian model organism, more common
than rats.

« The mouse genome has been sequenced, and virtually all mouse geues have
human homologs.

* They can also be manipulated in ways that would be considered unethical to do
with humans.

* Mice are small, inexpensive, easily maintained, and can reproduce quickly.

* Several generations of mice can be observed in a relatively short period of time.

* The laboratory mouse is a docile animal and can be easily handled.
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Basic Husbandry

* Most mice are housed in shoebox cages composed of polycordnate material with a
wire bar lid.

* Bedding is placed directly into the box cage allowing the absorption of urine and
the animal to burrow and / or den.

* This cage will hold 4-5 adult mice depending of the size of the cage.

* Majority of mice are housed in ventilared racks which supply filter sterilized air.

* Water is frequently supplied by and automatic watering system, which is supplied
by a nipple valve (i.e. lixit) located in the back of the cage that is operated by animal
contact.

* The water provided to animals is chlorinated tap water.

« Light cycles are important in breeding mice and are provided with 12 hours of
light and 12 hr. of dark. Deviations from this cycle will effect reproductive
performance.
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Handling and Restraint

* When handling mice it is advisable to wear gloves to prevent the development of
allergies due to direct contact with animal allergens.

« Mice are usually caught and lifted by the tail.

* The tail should be grasped between its midpoint and the mouse's body.

* The tail may be grasped with the thumb and forefinger or by the used of smooth-
tipped forceps.

* With this simple method of holding, they may be transferred to another cage, a
balance, identified, examined casually or sex may be determined.

* Pregnant mice may be handled by this method but they should be supported by use
of the second hand placed should be supported by use of the second hand placed
under their feet.
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* For more effective control, the mouse may be held by the tail and placed on a table
or other surface, (preferably one such as a wire cage lid that the mouse can grasp)
and the loose skin over neck and shoulder grasped with thumb and fingers. It is
necessary to perform this maneuver expeditiously, or the mouse may turn and bite.

* Once the mouse is grasped correctly, the head is adequately controlled.

* Mice should not be dropped into the cage, which may result in spinal fracture, but
should be lowered into the cage and released up on contact with the bedding.

* Mice less than two weeks of age can be handled by grasping the loose skin over
the neck and shoulder with thumb and finger or smooth tipped forceps.

* Handling neonatal mice should be avoided especially during the first few days
after birth to avoid cannibalism or litter abandonment. If it is necessary to handle the
litter, remove the dam to a separage cage and handle the neonates using plastic
gloves to avoid contamination with human scent.
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Nutrition

* In nature, mice are herbivores, consuming any kind of fuit or grain from plants.

* In captivity, mice are commonly fed commercial pelleted natural ingredient diets,
composed primanily of ceral grains which are supplemented with additional protein,
vitamins and mineral.

* Food intake is approximately 15 gm per 100 gm of body weight per day. Water
intake is approximately 15 ml per 100 gm body weight per day.
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Reproduction (Breeding)

* Mice can start reproducing at an early age. Both sexes can start breeding at 6
weeks of age and continue until they are alout 12 months old. There is a simple rule,
that is " only one male to a cage " multiple males will fight and can kill each male to
a cage " multiple males will fight and can kill each other. Multiple males cause
damage to females and often kill the babies that re produced. Most mice produce
small litters of about 3 to 12 babies (every 18-28 days). Mice are polyestrous and
breed year round; ovulation is spontaneous The duration of the estrous cycle is 4-5
days and estrus itself lasts about 12 hours, occurring in the evening,.

* Mating is usually nocturnal and may be confirmed by the presence of a copulatory
(vaginal) plug in the vagina up to 24 hours post — copulation.

» The average gestation period is 20 days.

* The youngs are called pups and weigh 0.5-1.5 gm at birth, are hairless, and have
closed eylids and ears.

* Pups are weaned at 3 weeks of age, weaning weight is 10-12 gm.

Mice Sexing

* Male and female mice can be differentiated by the distance from the anus and
genital papilla which is greater in males. This difference is also present in neonatal
mice.
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Guidelines for Rodent Survival Surgery
* Clean, separate room used primarily for aseptic procedures.
* A sterile drop be applied over the surgery surface.
* Use of sterile instruments, supplies and wound closure materials.
* Use a health rodent.
* A 48- hour acclimation period for the animal before surgery.
* Hair must be removed from the surgical site (using hair clippers).
* Surgical mask and sterile gloves must be worn by the surgeon and assistants.
* To maintain sterility during the surgery, sterile gloves or instruments must not
contact any thing that has not been sterilized.
* Postsurgical care is recommended; providing warmth during recovery. A hot water
bottle or latex glove filled with warm water can be placed next to the reconvening
animal.
* Analgesics should be administered during the 24 hours postoperatively.
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* The following must recorded post surgically: date, animal identification, technique
performed, drug/ dose/ route, time of induction, time of recovery, analgesia
administration, date of removing sutures or are no longer present (when survival is
longer than 14 days).
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Sterilization
* The preferred method of sterilization is high pressure / temperature (in
autoclaves), for items that can withstand high temperature.
* An autoclave utilizes saturating steam at high heat and pressure to attain
sterilization, steam must penetrate the pack completely.
* Exposure tine time in an autoclave is normally 13 minutes at 121C°.
* Once the pack has been autoclaved, it can stored until use in a dry, dust-free, well
ventilated area, preferably in a closed cabinet.
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Administration of fluids and drugs

(A) Gastro — intestinal tract:

(1) Oral:

* Substances may be administered by addition to the food or the drinking water.

« Environmental condition such as the ambient temperature affect both water and
food consumption.

* As a general rule, 15 ml of water and 15 gm of food will be consumed daily per
100 gm of body weight.
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(2) Gavage:

* If necessary to administer exact amounts of a substance, gastric feeding needles
should be used.

* Entry normally may be obtained without anesthesia using hand restraint.

* Feeding needles with a ball tip helps prevent introduction of the needle into the
trachea and perverts trauma to the oral cavity.

» Feeding needles are inserted through the mouth into the stomach or lower
oesophagus.

¢ Care must be taken that the tube or needle does not enter the trachea or puncture
the oesophagus or stomach.

« With the mouse restrained in one hand, the feeding needle is introduced in the
space between the incisors and the beginning of molars (diastema).

* As the needle approaches the pharynx, the mouse will usually swallow allowing
infroduction into the oesophagus.

* With the stomach tube fitted to a syringe or aspirator, materials may be adminstred
or withdrawn as required.

(B) Parenteral administration (Injection):

* intravenous (iv): directly into the vascular system through a vein.

* Intra-arterial (ia): directly into the vascular system through an artery.

* Intraperitoneal (ip): into the abdominal cavity.

* Subcutaneous (sc): under the skin.

¢ Intramuscular (im: into a muscle.

* Intradermal (id): between layers of skin.

* The investingator should know the physiological and chemical properties of the
substance injected.

+ Suitable sites for antigen injections are subcutaneously in the axilla or lateral
thoracic wall, or deep in large muscle masses.

Intravenous:

Equipment: 27-30g needle, 1 ml tuberculin syringe, mouse holder, warming lamp.
Volume: for adult: not exceed 0.2 ml.

* The lateral veins of the tail are used.

* The tail is immersed in warm water or the mouse is warmed.

* The veins can be seen when the tip of the tail is lifted and rotated slightly in either
direction.

Intraperitoneal:

Equipment: syringe and 23 to 27g, 0.5 to 1 inch needle.

Volume: for adult, not exceed 2 ml.

* The mouse is grasped, head — down position.

* Injection is made in the lateral aspect of the lower left quadrant.

Subcutaneous:

Equipment: Syringe and 25 to 27g, 0.5 to 3.4 — inch needle.
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Volume: for adult, not exceed 2-3 ml.
* The loose skin between the shoulder blades in usually used.
* The vental abdomen is also used.
* The needle is inseted through the skin and advanced 5 to 10 mm through
subcutaneous tissue to prevent lea kage from the site.
Intramuscular:
Equipment:_Syringe and 26 to 30g, 0.5 — inch needle.
Volume: for adult, eot exceed 0.05 ml.
* Back and hind leg muscles are used.
« This route is usually not used, because of the small muscle nass available and the
danger of damaging vital structures.
Blood collection:
« The needle inserted parallel to the vein and the tip directed into the lumen along
the longitudinal axis.
* When withdrawing blood from a vein, aspiration should be slow so the vessel does
not collapse.
* The area of injection or incision should be cleaned with alcohol.
* The tail is immersed in warm water to veins dilation.
(1) Tail vein venipuncture in mice:
Equipment: scalpel blade, 25-30 g needle.
» A small blood sample (a few drops) may be collected by capillary action using a
microhematocrit tube inserted into a small needle previously placed into the tail
vein. This method is adequate for hemoglobin, microhematocrit and cell count.
« Larger blood samples can be obtained by making a small incision over the vessels
using a scapel blade.
* 0.5 to 1 ml of blood can be withdrawn; anesthesia should be used.
(2) Cardiac puncture:
Equipment:_0.90 to 0.50 mm needle.
* This method carries considerable risk to the animal and occasionally deaths occur.
* Animals must be anesthetized.
* The needle is inseted under the xyphoid cartilage slightly to the left of midine. The
needle is advanced to a 20 to 30 degree angel from the horizontal axis to the sternum
to enter the heart.
* Blood should be withdrawn slowly (up to 1 ml).
(3) Orbital sinus venipuncture:
Equipment: capillary tubes.
* 0.25 ml of blood can be collected weekly.
* Bleeding requires that the tube be directed into the orbital sinus which surrounds
the globe.
* The tube is insered into the medial canthus of the eye and directed caudally and
slightly dorsally.
* Pressure should be applied after blood collection to prevent hematomas.
* Anesthesia is required.
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Micropipitty injection needle
Frog embryos
Experimental Embryology
Fertilization

In vitro fertilization
Urodela

Anura

Decoloration
Dedifferentiation
Thowing

Aspirin

Sheep embryo cloning

UV-light
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Light
Redifferentiatio
Ovens

Bovine serum albumin BSA
Micropipettes
Holding micropipette.
Cutting micropipette
Pronase

Trypsin enzyme
Hyaluronidase.
Exogastrolation.
Ampulla

Hair loop

Anura

Exencephaly

In vitro maturation medium IVM
M2 medium

M16 medium

Ionomycin.

Potassium simple optimize
medium. KSOM
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Culture medium of frog embryo

Dulebeccos modified eagles

medium.(DMEM)
RPMI medium

Embryonic stem cell culture medium.ES

Synthetic oviduct fluid medium

(mSOF)
Ham-F-10 medium

Exogastrulation
Tetracycline

Fixation

Regeneration
Cryopreservation of sperm
Somatic cell preparation.
Metamorphesis

Clearing

Congenital malformations
Sectioning

Stem cell passage

Super ovulation

Artificial aeration
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Foramen magnum.
Blastopore

Dead fold

Dose

Embryonic body cells
Embryo collection.
Ova collection

Sperm collection
Electro cell fusion.
Semen Analyzer
Autoclaves
Microtome
Micro-forge

Freezing Preservation equipment
Micromanpulatore
Peizo injector
Micropipettes puller
Micropipettes grinder
Centrifuge

pH meter
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Incubators
Microinjector
Micropipette holder
Bio cell deep freezing
Embrvonic Induction
Induced spawning
Temperature
Incubator

Sample preservation
Microinjection
Water hot bath

Herbivorous

mice male Vasectomy

Embryonic stem cells ESC.

Trophoblast cells
Feeder cells

External gills
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Chimera
Cell fusion.
Estrous cycle

laminar flow hood

Vasectemized male

Relative humidity

Fibroblast cell culture
Cedar wood oil

Mineral oil

Slides wormer or Hot plate
Vaginal plug

Balb/c , C57/6] , DBA

Fetal calf or Bovine serum FCS BSA

Cytochalsin B
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Laboratory mice.

Dorsal lymphatic space.

Cervical dislocation.

Dehydration

Proestrous

Balstoderm

Cell culture hood

Inner cell mass ICM
ES confluent condition.
Canda balsam
Chloretone

Ketamador

Carnivorous.

Mitomycine -« MMC
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Glass pipette
Micropipettes.
Gastrula
Complement of anti mouse serum
Omnivorous
Pannet-compton saline solution
Heidenhein susa fixative
Original ringer solution
Raffinos.
Steinbert's solution
Phosphate buffer solution PBS
Locke's solution
Isotonic solution
Hypotonic solution
EDTA (Ethyl Dimethyl tetra acetic)
Vehicle
Standard Holtfreters solution
Lugol solution
Dissecting Microscope
Inverted microscope

Micromanipulator
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Exencephaly.
Filters
Wound healing stage.
Amputation stage.
Estrus
Metestrus.
Diestrus
Rabbit-anti mouse-spleen serum.
Heater Autoclaves.
late blastula.
Balances.
Occipital region.
Vascular area

Embryonic Organizers

Elodea and Nitella
Dehydration

Embryo transfer

Surgical embryo transfer.

Nuclear transfer
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