
Blood sample collection

Blood samples are the most common biological fluid samples used in ELISA

experiments, in which whole blood, serum, plasma, blood clots, and blood cells are

differentiated in the assay, and serum and plasma are commonly used for ELISA.

Blood is a fluid tissue that circulates within the cardiovascular system and serves to

transport substances. Blood tissue is a type of connective tissue and consists of

plasma and blood cells.

Plasma contains various nutrients such as plasma proteins (albumin, globulin,

fibrinogen) and lipoproteins, as well as inorganic salts, oxygen, hormones, enzymes,

antibodies, and cellular metabolites. Blood cells are red blood cells, white blood cells,

and platelets.

Mammalian blood has a coagulation mechanism, blood vessel rupture, platelets will

agglomerate, blocking the blood vessel rupture, at this time the plasma originally

soluble fibrin and other coagulation into blood clots, the remaining clear liquid is

called serum.



In terms of sample collection, direct extraction collectswhole blood, which is red.

After standing for 1-2h, a coagulation reaction occurs, forming serum (which is a

clear yellow liquid) and a blood clot. The plasma is separated by adding an

anticoagulant in advance to the collection tube, mixing, and centrifuging.

Selection of Blood Collection Tubes

The main difference between serum and plasma samples is the effect of

anticoagulants and coagulation factors in plasma.

Plasma samples can be substituted for serum in most indicators, provided that the

indicator is not affected by anticoagulant components and coagulation factors (e.g.,

antibodies). However, EDTA anticoagulation should not be used to separate plasma

for biochemical indicators because EDTA-K2 not only complexes the heavy metal

Mg2+, but also increases the level of K+. Therefore, the best sample for biochemical

indicators is serum. Generally, whole blood can collect about 30-50% of

serum/plasma.

Hemoglobin class indicators need to use hemolytic agents to crush blood cells later

for assay, coagulation factor class indicators need to use plasma, and other parts of

the indicators have large differences in the serum plasma sample type selection. It is

recommended to refer to more literature and choose the right type of sample.



| Common Blood Collection Tubes



All blood collection tubes contain additives except the red-tipped tubes,

which have no additives and need to be mixed upside down 5-8 times

after blood collection. Serum tubes should be centrifuged to separate

serum after agglutination and plasma tubes should be centrifuged to

separate plasma after mixing. Samples for ELISA are recommended to be

centrifuged within 24h of storage at 4℃ to avoid the fragmentation of

blood cells caused by prolonged storage/freezing and thawing, which

may lead to hemolysis and affect the ELISA test.

Small amounts of animal blood are recommended to be collected in

sterile, toxin-free centrifuge tubes and centrifuged to separate the serum

after natural coagulation, or in anticoagulation centrifuge tubes

(heparin/EDTA separation of plasma), which are gently inverted to mix

and centrifuged to separate the plasma.

Common methods of blood collection in mice and rats

| Tail-vein Blood

Put the awake rat into a dark-colored cloth bag, wrap the rat's body

tightly, expose the tail, rub it with alcohol, or soak it in warm water to

make the blood vessels dilate, after cutting the tip of the tail, the blood

of the tail vein can flow out, and gently squeeze and pinch from the root

of the tail to the tip of the tail with the hand to take a certain amount of

blood. After taking the blood, use a cotton ball to press to stop bleeding.

Alternate cutting of the tail vein can also be used to extract blood. Use a

sharp blade to cut a section of the tail vein at the tip of the tail, and the

venous blood can flow out, and 0.3-0.5 ml can be taken each time for the



general blood test. Three tail veins can be cut alternatively, from the tail

tip to the root.

Since rat blood is easily coagulated when whole blood is required, the

anticoagulant should be placed in a blood collection tube beforehand, or

if a hemocyte suspension is used, it should be mixed with saline

immediately.

| Retro-orbital Plexus Blood

Holding the rat in the left hand, the thumb and middle finger grasp the

skin of the neck, and the index finger presses down on the head to block

venous return, causing the venous plexus behind the eye to become

congested and the eye to protrude. Holding a homemade aspirator

soaked in 1% heparin solution in the right hand, the aspirator was

punctured through the inner bared portion, along the inner inferior

orbital wall, and advanced posteriorly toward the eyeball for 4 to 5

mm.Rotate the suction needle, cut the venous plexus, and the blood

automatically enters the suction syringe, gently suction the blood vessel

(to prevent negative pressure from compressing the venous plexus to

make the blood sampling more difficult), pull out the suction needle, and

relax the pressure of the hand, the bleeding can be stopped naturally.

Special glass blood sampling tubes can also be used (tubes 7-10 cm long,

pulled into a capillary at the anterior end with an internal diameter of

0.1-1.5 mm and a length of 1 cm, and a posterior end with a diameter of

0.6 cm). Blood can be taken repeatedly from the same puncture hole if

necessary. This method is also applicable to guinea pigs and rabbits.

| Eye Socket Draws Blood

Holding the rat in the left hand, the thumb and forefinger pinched the

skin of the head and neck to make the rat's eyeballs protrude, the right

hand held curved forceps or hemostat pinched one side of the eyeballs,

removed the eyeballs, the rat was inverted, the head down, at this time,



the eyes bled very quickly, and the blood was dripped into a glass tube

pre-added with anticoagulant until the bleeding stopped.

This method is a better method of blood sampling because the animal is

not dead during the blood sampling process and the heart keeps

beating, generally 4-5% of the rat's body weight can be sampled, but it is

only applicable to one-time blood sampling.

| Heart Blood

The rat was fixed on the rat board in the supine position, the hair in the

precordial area was cut off with scissors, the skin here was sterilized with

iodine and alcohol, and the heartbeat was felt with the index finger of

the left hand in the left 3rd to 4th intercostal space. A syringe with a No.

4-5 needle attached was held in the right hand, and the strongest place

of the heartbeat was chosen to be punctured, and when the needle was

correctly punctured into the heart, the rat's blood was naturally entered

into the syringe due to the force of the heart beat.

| Severed Head Blood

The experimenter puts on cotton gloves, grasps the rat's neck position

with the left hand, holds the scissors with the right hand, cuts off the

head from the rat's neck quickly and turns the rat's neck end downward,

and collects the blood that flows out from the neck against the test tube

prepared with anticoagulant; mice can take 0.8-1.2 ml of blood, and rats

can take 5-10 ml of blood.

| Jugular artery and femoral artery blood

Anesthetized animals were fixed in the dorsal position, one side of the

neck or groin was dehairing, the skin was incised, the veins or arteries

were separated, and the injection needle was used to puncture the

vessels along the course of the arteries and veins. 20.6 ml of blood can

be drawn from 20 g mice and 8 ml from 300 g rats. The jugular vein or



carotid artery can also be picked up and cut with forceps, and blood can

be drawn with a test tube or syringe. When blood is drawn from the

femoral vein several times in a row, the puncture site should be as close

as possible to the distal end of the femoral vein.


