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A Novel Method for the Rapid Bleeding of Rats
from the Tail Vein'
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(— ! A method for bleeding rats from the fail vein was developed. Sufficient vasodilation of the tail was
sccomplished by the use of # specially designed wirming device, With the help of @ physical eestrainer, up
15 ml of Bleod can be eollectad from the wail vein and no anaesthesia 15 reguired, This blecding

procedure is Fast, simple (o perlarm, and imposes pracucally no risk 1o the aninal,
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Introduciion
msin Blood ean he obtained from rats by at least 2 techniques: bleeding from the

i ' 5 )

anof retro-orhital plexus (Peutit, 1913; Halpem and Pacaud, 14951) and cardiac puncture 5
winhit (Chase, 1967; Campbell et al,, 1970; Herbert, 1978). Both methods require anaesthe-
Lol tization of the animal before the operation can be performed. Retro-orbital blecding
s by is impractical on occasions when i relatively large volume of blood is required and

this upproach often renders the animal prone to infection. Cardiac puncture carries
(— the risk of a high mortality rate, especially when performed by mexperienced
L sadividuals, Tn view of these difficulties, we have developed a simple technigque in
bleeding rats from the tail vein using a specially designed, but simple, tail-warming
device, This technique proves to be fast, easy to perform, and capable of providing
up to 5 ml of blood in & regular blesding.

bV This is Publication Mo, 82.P-27 from the Delencs and Cidl Institute af Environmental Medicine.
? Correspondence: Dr. P8, Shiek, Tmmunelogy Group, Bivsciences Diviston, Defence and Civil Tnstitute
af Environmenta! Medicine, 1133 Sheppard Ave. W, Thownsview, Dintiria, M3M 300 Canada.
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‘Matbriais and Methods

Animals
ale hooded rats weighing about 300 g were purchased from the Charles River
Breeding Laboratories, Montreal, Quebec. Animals were kept individually in stain-

less steel cages and were allowed free access to laboratory rat chow and drinking
water.

Restrainer

The rat restrainer was constructed of clear plexiglass (6 mm thick) and its design
is shown in Fig. 1. It is basically a cylindrical chamber fitted with 2 perforated
circular end plates. The circular plate at the tail end of the chamber is removable.

Each of the 2 end plates can be adjusted lengthwise to keep the animal properly
restrained. A restraining chamber with an internal diameter Af & & ~m in faved an 1
appropriate for animal

Tail-warming device
The tail warmer wa

. blanket (Sunbeam, Bra
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Fig. 2 Construction of the tail-warming des Ay A plass rod (1 e e diameter) was wr apped with

Free ends of the completed thermal coil were connected 10 a second pair of wires Nitted with banann plugs

2. The thermal coil was assembled simply by looping the thermal

ta5 rod (diameter, 1 em) and holding the coils together with adhesive

5 shown n Fie,

wire arour-d a gla
lapes
the
Wll}owdale, Ont.) fitted with a banana phng at one end It was found that 3m nf
the%‘mal wire were required for making a tail wirmer of approsimately 16 cm in

'.J“ inion Tag {_Hr" ¥ |‘J Ont). The glass rod was then |L|||--~.._..1 and e ._I...ml

length and 1 cm in internal diameter. The il wiurmer cun be connected o a portable
D power supply (Model 6204A, Harrizon Lab., ™10 adjustuble to provide an
c]cqmcal potential in the range of 6.5 5.7 "r generaling temperitures between
41°-48°C within the core of the tail warmer

Bleeding procedure

he rat to be bled was allowed to enter the plexizluss restrainer with the il of
thelanimal exposed through the opening (12 i) of the circular end plate which w
then locked into place to keep the animal properly restramed, Hu tail of the rat was
cleaned with a cotton swab moistened with 705 cthanol. The tail warmer, previously
set at 46°C, was used to enclose the whale lenutly of the il (Fig, 3y 1'.".'.l.':1'|i|1~!', the
tail! for a few minutes was usually found 1o be udeguate for vasodilation o oceur,
After the warmer was removed, the dilated tuil veins became visible and a sterile
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Results and Discussion
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i - proper bleedings.
Fig. 3} Application of the tail warmer for dilation of the tail veins. By appropriate adjustment of the DC 7 '
. . The route via the tail ve
power supply, the tail-warmer was set to a predetermined temperature, for example, 46°C. The warmer .. Herb 1978). T
was then inserted to enclose the entire length of the animal’s tail. After a few minutes, the warmer was injections (Herbert, : ) .
removed and the tail inspected for visible vasodilation. by the lack of an efficient
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2d-gauge hypodermic needle, connected to g 3 mi disposable syringe, was inserted ;
¥ . . 3. 0 i I

o the lumen of one of the distended veins for the steady withdrawal of blood

(Fig. 4). Best insertion was ohtained with the bevel of the meedle Tcing upward, and
the needle inserted at an angle of approximately 3 along the direction of the vein, B
The point of insertion was chosen to be in between 7 skin scitles: The dorsal as well i

as the 2 lateral tail veins were found to be appropriate for this hleeding procedure,

Results and Discussion

Rats may be bled up 10 a volume of 5 ml at g time with no apparent il elfect on
the animal (Campbell et al., 1970). The methad described in Uhis repart can be psed i
Lo obtain this quantity of blood without having to anaesthetize the animal, clearly an )
advantage in experiments where anaesthesia would he undesivable. This biceding
method, unlike that of cardisc puncture (Herbert, 1978). also avoids the risk of
traumatizing the animal’s heart and hence is particularly suitable for vee in EXpETi-
ments where serial blood sampling is required. The rat restrainer used in this stucky
was designed to have 2 continuously adjustable end plates. ‘This design provides

eater restraining efficiency than other devices with lock-step end plates. It must be
emphasized that it is very important to keep the animal maximally restrained for
proper bleedings o
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The route via the tail vein of a rat has been used prinuily lor the purpose of E
injections {Herbert, 1978), The use of the intravenous route for Bleeding is hampered :
by the lack of an efficient vasadilating device for the tail, In order to promote i
sufficient venous return to the tail for bleeding purposes, the tail veins need to he :
adequately dilated. The thick sealy skin of the rat tail renders it nnpracticnl and I

ineffective to apply a chemical vasodilating agent, like xylene which js very elficient,
For example, i dilating the marginal veins {Campbell et al, 1970 and the central
artery (Gordon, 1981) of the rabbit ear for bleading. With the use of the tail-warm-
ing device, suff ‘ent dilation of the tail veins can be achieved within minutes. The
use of a 100W desk lump is helplul for the visvalization of the veins as well as for
the imseriion of the neadle. Tt was found appropriate 10 use o -pouge needle for
proper entry into the lumen of the tail vein, After the needle has heen inserted into
the vein, the plunger of the syringe should be pulled back slowly and steadily, and
the pulling action should be stopped momentarily after the withdrawal of AppProxi-
mately every 0.1 ml of blood, This approach allows the venous return to refill the
sartially collapsed vein before additional hlood is withdrawn, It must be emphasized
it following this guideline i5 essential for suceessful and trouble-free blecdings,

Fig. 4. Withdriewal of blood [rom the tail vein, The dorsal as wedl as the 2 Eteral il veing can b el Fioy
the withdrawal of blood, After the needle wais ingeried into the lumen af the distend el vern, the luer-lok
hub of (he syringe was allowed (o rest on the themb of 1he hand holiling the tail, Blood wis withdrawn by
prallisg the plungee of the syrioge termictemly, thus allewing the venous return Lo refill the collapued
wein. For trouble-free bleeding, it is imperative that the enimal he properly restrained by prior adjustment
G the 2 gircwelar end plates of the restruiner,
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Tﬁis bleeding method has been used repeatedly (over 100 bleedings) to obtain

5 e

). Plood from rats. Depending on the need of the experiment, 1-5 ml of blood can be

s

collected using syringes with or without heparin. Heparinized blood was used for the
- preparation of peripheral blood lymphocytes and non-heparinized blood, for the

collection of serum. To prevent unnecessary haemolysis, the needle of the syringe
must be removed before transferring the collected blood to an appropriate container.
The jse of sterile, disposable plastic syringes (5 ml) was found to be far more
supeﬁor than glass syringes. The tight-fitting design of the plastic syringe cir-
cum\{ents the problem of the back-flow of blood over the plunger of most glass
syringes. - . ‘

This bleeding technique should be useful to investigators whose experimental
design may require a relatively large volume of rat blood for the collection of normal
or immune sera. By taking the appropriate aseptic precautions, this bleeding
procedure is also useful in obtaining heparinized blood for cell culture studies.
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