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Title: Guideline for Rodent Blood Collection

1.0 Purpose: To provide guidance to investigators in their choice and application of rodent blood collection
technigues.
2.0 Scope: This guideline applies to all personnel involved in rodent blood coliection at Columbia University.

3.0 Background;:

3.1 Prior to performing blood collection techniques, the following should be addressed to aid in the
selection of the best collection technique:"*
3.1.1  Species to be sampled
3.1.2  Size and estimated circulating blood volume of the animal
3.1.3  Type of sample required (e.g. serum, whole blood, etc.)
3.14  Volume required
3.1.5  Frequency of blood collection
3.1.6  Quality of sample required (sterility, possible tissue fluid contamination, ete.)
3.1.7  Health status of the animal
3.1.8  The effect of restraint or anesthegia on blood value parameters
3.1.9  Experience of the collector

3.2 The approximate circulating blood volume of rodents is 55-70 ml/kg of body weight. Of the
circulating blood velume, approximately 10% of the total volume can be safely removed every 2-4
weeks, 7.5% every 7 days, and 1% every 24 hours."?

33 Techniques and procedures which results in the least pain and distress to the animal while
adequately addressing the needs of the experimental design must be used.
3.3.1  Specific blood collection techniques can be found in Appendix 1.

34 Appropriate training in rodent handling is imperative prior to attempting any of the following
blood collection techniques.

3.5 The following volumes listed are assuming one time sampling with no fluid replacement in a 30 g
mouse and 300 g rat.

4.0 Blood Collection Procedures:
4.1 Mouse
4.1.1  Superficial temporal vein (submandibular/mandibular) collection.
4.1.1.1 This is the preferred method of blood collection in mice.
4.1.1.2 Reliably obtains moderate to large volumes {0.2-0.3 ml) of blood.
4.1.1.3 This technique can be performed in conscious mice, but secure physical
restraint is vital for a successful collection.
4.1.1.4 This technique is easily repeated for serial sarpling by alternating the side of
the face punctured for collection.
4.1.1.5 Recommend the use of a sterile Goldenrod MEDIpoint lancet
{(http://www medipoint.com/html/animal lancets.html) to penetrate the
submandibular vein (Fig. 1).
4.12  Saphenous (medial or ]ateral) collection
4.1.2.1 This technique can be performed on mice using a 27 (mice) gauge needle.
4.1.2.2 Reliably obtains moderate to large volames (0.2-0.3 ml) of blood.
4.1.2.3 'This technique can be performed without anesthesia with the option of using a
restraining device or an additional person to hold the animal.
4.1.2.4 1f blood volume from one leg is insufficient, the opposite leg may be used.
4.1.3  Tail clip sampling (snipping, amputation) ***** ‘
4.1.3.1 This is not a preferred method of blood collection in the mouse model.
4.1.3.2 The amount of tail removed should be 1 mm or less.
4.1.3.3 Reliably obtains small volumes (0.1-0.2 ml) of blood.
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4.2

Rat
4.2.1

422

423

Jugular vein sampling >

4.1.3.4  Anesthesia must be used if performing this blood collection technique in
animals greater than 21 days of age. Animals 17-21 days of age must have local
anesthesia. Analgesia should also be considered.

4.13.5 The quality of sample may be compromised with skin contaminants, but is often
times used as a means for other testing (ex: PCR).

Lateral tail vein and dorsal/ventral tail artery collection (tail prick)

4.1.4.1 Reliably obtains small volumes (0.05-0.1 mf) of blood.

4.1.4.2 Both collection methods involve nicking the vessel using the Goldenrod
MEDIpoint lancet or 27 gauge needle and are easy to perform.

4.14.3 Repeated sampling can be performed by gently removing the scab previously
created. '

4.1.44 Sample quality may be compromised with tissue and skin contaminants.

4.14.5 Collection from the tail vein can be performed in a conscious animal using a
restraint device.

4.14.6 Collection from the tail artery requires anesthesia and more vigorous hemostasis

following collection.
03,412
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4.1.5.1 Reliably obtains moderate to large volumes of blood (0.2-0.3 ml).

4.1.5.2 Can be used in conscious or completely anesthetized animal.

4.1.5.3 The best results occur when occluding the opposite jugular vein during
collection.

4.1.5.4 This technique is difficult for repeat sampling.

Cardiac puncture > *

4.1.6.1 Restricted to terminal procedures only.

4.1.6.2 Reliably obtains moderate to large volumes (0.5-0.73 ml) of sample.

4.1.6.3 Must be anesthetized for this procedure or can be performed following CO2
euthanasia.

Retro-orbital sinus/plexus collection

4.1.7.1 This technique must be performed with the animal under anesthesia and by a
technician experienced with this technique,

4.1.7.2  An experienced technician can obtain moderate to large volumes (0.2-0.3 ml) of
blood with this method.

4.1.7.3 A fine walled Pasteur pipette or capillary tube can be used for blood collection.

4.1.74 Ten to fourteen (10-14) days should be allotted for repair of tissue prior to a
repeat sampling from this site.

4.1.7.3 Repeat sampling can be performed by alternating orbits between samplings.
However, alternating eye sockets should not be attempted until the handler is
proficient with the technique in the same orbit.
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Superficial temporal vein (submandibular/Mandibular) collection. =** 1

4.2.1.1 Reliably obtains moderate to large volumes (0.5-1 ml) of blood.

4.2.1.2 This technique can be performed in conscious rats, but secure physical restraint
is vital for a successful collection.

4.2.1.3  This technique is easily repeated for serial sampling by alternating the side of
the face punctured for collection.

4.2.14 Recommend the use of a sterile Goldenrod MEDIpoint lancet
(http/fwww.medipoint.com/html/animal lancets.html) to penetrate the
submandibular vein {Fig. 1).

Saphenous {medial or lateral) collection

4.2.2.1 This technique can be performed on rats using a 25 gauge needle.

4222 Reliably obtains moderate to large volumes (0.5-1 ml) of blood.

4.2.2.3 This technique can be performed without anesthesia with the option of using a
restraining device or an additional person to hold the animal.

4224 1Ifblood volume from one leg is insufficient, the opposite leg may be used.

Tail clip sampling (snipping, amputation) > *?
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4.2.3.1 This is not a preferred method of blood collection in the rat model.

4.2.3.2 'The amount of tail removed should be 2 mm or less.

4.2.3.3 Reliably obtairis small volumes (0.1-0.2 ml) of blood.

4.2.3.4 Anesthesia must be used if performing this blood collection technique in
animals greater than 21 days of age. Animals 17-21 days of age must have local
anesthesia. Analgesia should also be considered.

4.2.3.5 The quality of sample may be compromised with skin contaminants, but is often
times used as 4 means for other testing (ex: PCR).

Lateral tail vein and dorsal/ventral tail artery collection (tail prick)

4.2.4.1 Reliably obtains small volumes (0.1-0.2 m]) of blood.

4.2.4.2 Both collection methods involve nicking the vessel using the Goldenrod
MEDIpoint lancet or 25 gauge needle and are easy to perform.

4243 Repeated sampling can be performed by gently removing the scab previously
created.

4244 Sample quality may be compromised with tissue and skin contaminants.

4.2.4.5 Collection from the tail vein can be performed in a conscious animal using a
restraint device.

4.24.6 Collection from the tail artery requires anesthesia and more vigorous hemostasis
following collection.

Jugular vein sampling >>* "

4.2.5.1 Reliably obtains moderate to large volumes of blood (0.5-1 ml).

4.2.52 Can be used in conscious or completely anesthetized animal.

4.2.53 The best results ocour when occluding the opposite jugular vein during
collection.

4.2.5.4 This technique is difficult for repeat sampling.

Cardiac puncture > *

4.2.6.1 Restricted to terminal procedures only.

4.2.6.2 Reliably obtains moderate to large volumes (3-5 ml rat) of sample.

4.2.6.3 Must be anesthetized for this procedure or can be performed following CO2
euthanasia,

Sublingual vein sampling

4.2.7.1 Reliably obtains moderate to large volumes (1-2 ml) of sample

4.2.7.2 Can be performed in a conscious or unconscious animal, but more easily
obtained in a sedated animal. .

4.2.73 More easily performed with two people: one handler and one collector.

42.74 Collection sample may be compromised from collection environment.

4.2.7.5 Blood flow may be difficult to arrest and hematoma formation is possible.

4.2.7.6 This technigue can be used for re g)eat sampling.

Retro-orbital sinus/plexus collection > **

4.2.8.1 There is greater risk of complications in the rat with this method of collection.

4.2.8.2 This technique must be performed with the animal under anesthesia and by a
technician experienced with this technique.

4.2.83 An experienced technician can obtain moderate to large volumes (0.5-1 ml) of
blood with this method.

4.2.84 A fine walled Pasteur pipette or capillary tube can be used for blood collection.

4.2.8.5 Ten to fourteen (10-14) days should be allotted for repair of tissue prior to a
repeat sampling from this site.

4.2.8.6 Repeat sampling can be performed by altemating orbits between samplings.
However, alternating eve sockets should not be attempted until the handler is
proficient with the techruque in the same orbit.
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Appendix I: Technigues

Superficial temporal vein (mandibular/submandibular)

bl

Proper restraint of the mouse is crucial. Grasp the loose skin over the shoulders and behind the
ears to ensure the skin is taut over the jaw.

Visualize the appropriate puncture location by measuring two lines: (1) a straight line from the
bottom of the lower jaw to the back of the ear and (2) a line from the top of the eye to the point of

.the shoulder. Where these two lines intersect is the proper puncture location (Fig. 2a).

Puncture the vein using a Goldenrod MEBIpoint lancet in a swift motion. Blood should flow
immediately (Fig. 2b).

Collect the blood using a pipette or other collection tube (Fig. 2¢).

After collection, apply gentle but steady pressure to the collection site until bleeding stops.
This technique can be repeated by performing these steps on the opposite side.

Saphenous Vein collection

1.

2.

3.

The animal should be placed in the restraining device (tube with appropriate diameter) or held to
allow adequate restraint of the head and forelimbs, allowing access to one hindlimb.

Extend and immeobilize the hindlimb by putting gentle pressure above the knee joint, Compression
at this site will also force the vein to bulge.

The hair covering the saphenous vein should be clipped so as to allow visualization of the vein.
The site can be prepared with 70% alcohol, and petroleum jelly can be used to keep additional hair
away from the puncture site.

Puncture the vein using a 25 (rat) — 27 (mouse) gauge needle. A drop of blood should appear
immediately after puncture (Fig. 3a, Fig. 3b).

Collect the blood sample using a pipette or other collection device. If blood flow slows, you may
flex and extend the leg to help draw more blood.

After collection, release the pressure above the knee and apply a clean compress to puncture site
until bleeding stops.

Tall clip sampling (snipping, amputation)

1.
2.

3
4,

5.

Using appropriate anesthesia, and ensure there is access to the tip of the tail.

Using a sterile scalpel blade or scissors, snip a small portion (1 mm maximum for mice, 2 mm
maximum for rat) of the distal end of the tail.

The tail may be ‘milked’, meaning genily applying pressure down the tail from base to tip, in
order to increase the volume of blood. This, however, may cause red bleod cells to lyse.
Following collection, you may either apply pressure or a clotting powder (ex. Styptic powder) to
stop bleeding.

This technique may be repeated by removing the scab and stimulating blood flow by milking the
tail, but are limited to small samples.

Lateral tail vein collection

1.
2.
3.
4
5.

6.
7.

8.

Prior to collection, the tail should be cleaned to remove any debris.

Warming the tail or entire animal may also allow for better visualization of the tail vein.
Observe the vein on the lateral aspect of the tail.

Using a 25 gauge (rat) or 27 gauge (mouse) needle, insert the needle, bevel up, into the visualized
tail vein.

Slowly aspirate the needle and draw the desired volume. Note that too rapid of aspiration can
cause the vein to collapse and will not allow blood to flow.

Repeated sampling can be performed by gently removing the scab previously created.

Once the blood has been collected, remove the needle and apply constant, but gentle pressure to
the collection site.

This technique can be repeated.

Dorsal/ventral tail artery collection
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1.

2.

3.

4,
5.

With the animal properly anesthetized, clean the area of collection prior to performing this
technique.

At the distal (tip) end of the tail, use a Goldenrod MEDIpoint lancet or 25-27 gauge needle to
prick the top (dorsal} or bottom (ventral) portion of the tail. This should partially lacerate the
artery in that area.

The blood should bead at the puncture site. If not, milk the tail as mentioned above in the tail clip
section.

Once completed, apply pressure to the area to stop bleeding.

This technique can easily be repeated.

Retro-orbital sinus/plexus bleed
1.

With the animal properly anesthetized, hold the animal on a flat surface. With your non-dominant
hand, apply pressure to the external jugular vein just behind the jaw and hold the eyelid back using
the index finger.

Using a sterile, fine walled capillary tube or Pasteur pipette, puncture the orbital conjunctiva and
rupture the orbital sinus/plexus on the medial (inner) or lateral (outer) eyelid margii.

Gently rotate the capillary tube/pipette while slowly and cautiously advancing until blood is seen
in the collection device. Do not advance further.

Once in the sinus/plexus, blood should be drawn into the collection device via capillary action.
After the desired volume is obtained, remove the capillary tube/pipette and place constant, but
gentle pressure over the collection site.

Jugular Vein sampling

1. Proper positioning is erucial for this technique. See figure 4a-d below.

The head should be beld in hyperextension, which can be achieved by tying gauze behind the
upper incisors and pulling the head back or to the side.

3. Clipping the area of the neck from clavicle to pectoral muscles will allow for ease of vein
identification.

4. The site for venipuncture is cranial to the point where the external jugular vein passes between the
pectoral muscle and clavicle.

3. The jugular vein can be accessed by passing a 25 {rat) — 27(mouse} gauge needle through the
pectoral muscle and into the jugular vein.

6. Surgically exposing the vessels allows for ease of visualization, but proper surgical procedure
must be followed prior to performing this technique. Make a skin incision at the aforementioned
point of jugular vein access. (See Guideline # 5.1.5)

7. The vessel can be visualized and exposed for blood collection. Collection may be performed
using a needle and syringe, cannulation, or by severing the vessel.

Sublingual puncture

1. This method of blood collection is restricted for use solely in the rat.

2. Using appropriate restraint, the handler will gently pull the skin around the head and neck taut to
partially constrict the sublingual and jugular veins, allowing the collector access to the tongue.

3. The collector grasps the tongue and gently extends it. The sublingual vein runs down the midline
of the tongue, and the caudal portion is punctured with a 23 gauge or smaller needle.

4, Once punctured, the blood can be collected with a hematocrit tube or allowed to drip into a
collection tube while the animal is held with the head lowered.

5. Following collection, the handler releases tension on the skin around the head and neck and direct
pressure is applied to the tongue with gauze or a cotton tipped swab until adequate hemostasis has
been achieved.

Cardiac puncture

1. This must be performed as a terminal procedure and a secondary form of euthanasia must be
performed following this method.

2. Animals must be anesthetized for this procedure or can be performed following CO2 euthanasia

3. The animal should be dorsally recumbent for this procedure.
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4. Two approaches may be used: _

2.1 Through the ventral abdominal wall: Insertion point beginning just ventral to the xiphoid
process.

2.2 Through lateral thoracic wall: Insertion point through the right thoracic wall at the point of
maximum heart palpitation, directed an angle of 10-30 degrees above the plane of the
abdomen.

Insert the 25-27 gange needle until the heart is punctured.

Carefully draw back the syringe plunger causing as little movement at the needle end as possible.

Excessive motion will cause the needle to damage the heart and will not alfow for the maximum

volume of blood collection.

;o

Appendix 2: Figures

Fig. 1 Goldenrod MEDIpoint lancet

@ (b) ()
Fig. 2
(a) Appropriate location to perform a submandibutar bleed. (b) Approach of Goldenrod MEDIpoint lancet to
submandibular vein. (c) Collection of blood from submandibular technique.

(@ )]
Fig. 3
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(a) Approach to the saphenous vein using a 27gauge needle. (b) Collection of blood from saphenous vein
technique. .

Fig. 4 :

(a) Positioning for juguiar vein draw on 4 rat. Showing preparation of skin with ethylene alcohol. (b) Ventral
position of rat with appropriate location of needle for insertion into the jngular vein. (c and d) Holding
technique and positioning for jugular vein venipuncture.




