
A METHOD FOR OBTAINING LI\TING LEUKOCYTES FROM HUMAN

PERIPHERAL BLOOD BY ACCELERATION OF

ERYTHROCYTE SEDIMENTATION

By ALLEN H. MIN0R,* M.D., AND LEE BURNETT, MS.

I N OBTAINING leukocytes from human peripheral blood, use has been made of

of a physiologic mechanism for accelerating erythrocyte sedimentation. Gray

and Mitchell’ found that the addition of fibrinogen in adequate amounts to hepa-

rinized blood causes the red cells to settle so rapidly that they approach cell volume

at the end of one hour. We have noted that at one hour, in blood exhibiting an

accelerated erythrocyte sed imentation rate, approx imately the same concentration

of leukocytes remains in the plasma overlying the red cells as is found in capillary

blood, andthat the differential counts are similar. These leukocytes are alive. Data

are presented which show that fibrinogen added to heparinized blood permits the

recovery of living leukocytes suspended in their own plasma. This recovery is

attended by a minimum of technical difficulty, of physical traumatization, and of

crythrocyte admixture.

METHOD

Reagents:

i. Heparin, ioo mg. per cent solution, made up in isotonic saline. This solution may be kept in a

stoppered bottle at room temperature for several months without significant loss of activity.

2.. Fibrinogen solution. This is made up fresh daily by dissolving 310 mg. of Fraction I from bovine

plasma (Armour) in 20 ml. of distilled water. This solution contains approximately 2.0 mg. of fibrinogen

per t.i� ml. Brief incubation at 37 C. facilitates solution.

Procedure.

All glassware and needles must be clean and dry.

i. Into a 15 ml. tube, �1�Ct 0.4 ml. heparin solution.

2.. Into a syringe, aspirate rapidly but not forcibly 10 ml. of venous blood. Remove the needle and

transfer the blood into the tube.

�. Add 1.15 ml. fibrinogen solution and mix b� inversion.

4. Into another � ml. tube, pipet to ml. of this mixture, taking care that the glass above the fluid

remains clean; stopper the tube.

�. Slant the tube at a 6o degree angle and incubate at 37 C.

6. After one hour, remove the tube from the incubator and introduce the tip of a 2. ml. pipet about 2.

cm. below the meniscus of the supernatant fluid, taking care not to agitate the erythrocytes.

�. Transfer 1 ml. of this fluid to another container. This is a plasma suspension of living leukocytes

DATA

Table i shows total and differential leukocyte counts and total erythrocyte counts

on capillary blood, and on plasma suspension of leukocytes obtained by the method

given. Uncorrected erythrocyte sedimentation rates on heparinized venous bloods,

determined with Wintrobe tubes at room temperature, are also shown. Data are
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8oo METHOD FOR OBTAINING LIVING LEUKOCYTES

given for consecutive blood examinations of twenty normal individuals (blood

donors).

This table shows that after acceleration of the normal erythrocyte sedimentation

rate a suspension of leukocytes is obtained in which the concentration and distri-

bution are similar to that found in capillary blood. It also shows that an average

clearance of 99.8 per cent oferythrocytes is effected in the suspension. The majority

of the residual erythrocytes are present as rouleaux of from five to twenty cells, and

TABLE 1 -Total and DiJfrenrial CeilCounts on Capillary Blood (C) and Plasma Suspension of Leukoc�tes (5)

� RBC � WBC WBC Differential Count (�; 1
. � Ratio of

� Sed.Rate � --- � � RBC:WBC’
Donor � mrn.hr. � � � per cu. mm. Polys. r,�OIY�i � Eos. �Lymphs. Monos. (Calculated)

� � (C) � (S) (C) � (S) (C) � (S) (C) � (S) � (C) � (S) (C) � (S) (C) � (S) � (C) � (S)

I � 4 � 4600 � 14.5 5.3 4.5 55 6, 4 � 3 � 1 � 0 36 36 3 0 868 3.7.

2. � 8 � 52.00 � 7.8 io.8 � to., 63 63 7 10 � 3 � 3 i6 2.4 1 0 481 o.8

3 ,8 4600 � ii.8 7.5 6.i �8 6o � 4 � 0 � 0 37 36 � o o 6i3 ‘.9

4 14 �ooo � 10.0 4.8 4.7 69 � � � � � � a 2.1 2.2. 3 0 1042. 2.1

5 4 4900 10.0 6.o � 5.4 62. 76 io 3 � 2. � 0 2.5 ii I 0 8I7 1.9

6 2.0 4300 6.o 6.o 5.4 48 41 6 8 0 45 51 1 0 717 1.1

7 13 4500 7.8 �.8 5.2. 64 56 3 4 2. 3 30 37 i 0 776 i.�

8 17 52.00 �.8 5.0 5.0 57 �6 1 3 0 0 140 �‘ 2. 0 i040 1.2.

9 4 4900 9.3 6.� 4.8 6o 5� 8 , 7. iS 34 3 0 754 i.9

10 4 4800 10.0 4.6 4.6 63 67 7 0 3 2. 2.5 31 2. 0 i043 2.2.

11 2. 4800 10.0 � �.i 6� 66 7 4 c i8 30 0 0 873 2.0

12. 3 5100 9.7 4.4 5.1 62. 6o 4 2. 0 0 34 38 0 0 1159 1.9

13 3 51CO 10.0 5.9 �.6 6i 69 3 2. 1 1 35 i8 0 0 864 i.8

14 4 4900 5.9 io.8 10.9 63 6i 4 6 i 1 31 32. 1 0 454 0.5

15 2. 52.00 7.9 6.7 5.1 53 6, 6 4 3 38 30 0 0 776 i.5

i6 2. 5300 8.i 6.8 6.7 71 6� 3 2. 0 0 2.2. 32. 4 i 779 1.2.

17 17 4700 7.6 10.4 9.8 71 69 3 I 2. i 2.3 2.9 1 0 452. oS

i8 3 5500 9.2. 6.6 5.9 66 65 i 1 30 33 2. I 1 833 i.6

19 ii 5000 I � 8.7. 8., 55 53 2. 3 2. I 2. 40 47. 0 6io 0.9

2.0 10 5300 9.8 6.2. 5.9 69 6� i o i i8 3� i i 8� 1.7

Mean 8 4900 8.9 6.7 1 6.i 62. 6i 5 4 31 33 790 i.6

* Average Clearance of Erythrocytes-99.8 per cent.

rRBC:wBCin(sfl
100-I (100)

LRBC :V�BC in(C)J

only very occasional thrombocytes are found in fresh preparations or stained

smears of suspension.* Consequently, in many fields observed with high magnifi-

cation, only leukocytes are seen.

Figures I and 2. are photomicrographs, taken two minutes apart, of a drop of sus-

pension obtained by the method given from a normal individual. The changes in

* This is true because the thrombocytes are for the most part suspended just beneath the cover slip, or

are adherent to it, and hence are not in focus while viewing the underlying blood cells. Platelet counts on

capillary blood and suspension show a reduction of about �o per cent in platelet concentration in the sus-

pension.
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‘FIG. I GRANULAR LEUKOCYTES SUSPENDED IN THEIR PLASMA, RECOVERED FROM NORMAL HUMAN PE-

RIPHERAL BLOOD BY ACCELERATION OF ERYTHROcYTE SEDIMENTATION (X 6 to). DARK-FIELD ILLUMINATION

4

a

4’.

Fio. i SAME FIELD AND MAGNIFICATION AS FIG. 1, Two MINUTES LATER. Note changes in shape and

position of cells and their undiminished refractilitv.
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802. METHOD FOR OBTAINING LIVING LEUKOCYTES

shape and position of these granular leukocytes, in conjunction with their un-

diminished refractility as observed with dark-field illumination, afford proof of

their vitality.

DiSCUSSION

The method given for leukocyte recovery is technically simple. The two reagents

used are readily available; no special apparatus is needed; working time is measured

in minutes. Minor modifications of the conditions recommended will yield satis-

factory results: erythrocyte sedimentation may be carried out at room temperature

or with the tube upright, and the sedimenting time is not critical. We have ob-

served, however, that the concentration of fibrinogen salt solution cannot be in-

creased without significant impairment of the vitality of granular ieukocytes.

There is minimal traumatization to the leukocytes. The reagents used are sub-

stances normally encountered physiologically. Normally circulating leukocytes are

obtained, rather than cells accumulating in response to an inflammatory stimulus.

The procedure is applicable to large or small quantities of blood; it has been used

successfully with �oo ml. and i ml. volumes.

It should be readily adaptable to anaerobic or aseptic technic.

SUMMARY

A simple method for obtaining living leukocytes from human peripheral blood is

presented. It consists of the addition of fibrinogen to heparinized blood. Essentially

all the leukocytes remain in plasma suspension and essentially all the erythrocytes

are sedimented out at the end of one hour.
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