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Functional studies of granulocytes in ruminants
1. Rapid separation of polymorphonuclear leucocytes from circulating blood in bovine
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Abstract

Polymorphonuclear (PMN) leucocytes are fundamental importance to the body’s defense
mechanism and play a major role in the local and systemic reactions to infectious disease.
Investigation of the physiological and pathological role of the various leucocyte subtypes in
host defence mechanisms is dependent upon the isolation of adequate numbers of viable, pure
leucocyte fractions.

This report describes the separate frequency of PMN leucocytes both from buffy coat layer
and from packed RBC layer when bovine peripheral blood was treated with various anti-
coagulants such as acid-citrate-dextrose(ACD), ethyldiaminetetraacetic acid(EDTA), sodium
citrate and heparin.

The separate frequencies of PMN leucocytes from buffy coat layer was 60.419.6%(heparin),
56.8+t11.8%(sodium citrate), 30.6%=14.1%(ACD) and 62%37%(EDTA), in order. Those from
packed RBC layer monitored with EDTA, ACD, sodium citrate and heparin was 85.0%4.7%,
84.315.5%, 83.816.5% and 76.317.7%, respectively.

The Ficoll-hypaque(FH) density gradient method was used to remove a small part of
lymphocytes and/or monocytes from leucocytes in packed RBC layer. With the result that it
increased separate frequency of PMN leucocytes from EDTA(89.9124%), ACD(R0.5%3.6%),
and sodium citrate(83.6%10.3%) than heparin(68.4+13.9%).
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These results indicate that the use of EDTA and ACD as anticoagulant is suitable for the
separation of PMN leucocytes from bovine peripheral blood, and that the FH density gradient
method is able to increase the separate frequency of PMN leucocytes from packed RBC layer.

Key words : Bovine, PMN leucocyte isolation, Anticoagulants, Centrifugation.
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Table 1. Differential counts of leucocytes in buffy coats of peripheral blood in Korean cattle

ACD EDTA Sod citrate Heparin
Total WBC in bufly ) 10 4y 71+ 48 2514138 30.1+113
coats(No. X 10°/ml)

Neutrophils(%) 064141 62+ 37 568+118 604+ 96
Monocytes(%) 167+ 70  259+100 171+ 58 142+ 56
Eosinophils(%) 196+ 82 52+ 42 122+ 41 111+ 54
Lymphocytes(%) 318+170  588+139 120+ 75 123+ 55

Bovine blood was collected in tubes treated with various anticoagulants and diluted 1:1 with
phosphate buffered solution(PBS, pH 7.2). Anticoagulated blood was centrifuged at low speed and the
white buffy coat ring thus formed was aspirated by means of a disposable pasteur pipette. RBCs in
buffy coat cells were removed by hypotonic shock with distilled water or Gey’s solution treatment and
then differential count of WBCs was examined
* : Values are expressed as M*SD from 10 cattles.

Table 2. Differential counts of leucocytes in pheripheral blood and packed RBC layers after
ficoll-hypaque treatment

ACD EDTA Sod citrate Heparin
Whole blood (10%/48) 84 * 13°  113% 18 95% 17 116= 46
No.of “WBC inpacked )\ o \179  m2tis2 130%125 55+ 34
RBC (No. X 10°/mi)
Before FH
Neutrophils (%) 843 + 55 850+ 47 838+ 65 763+ 77
Monocytes (%) 107 + 34 122+ 31 93+ 42 84~ 37
Eosinophils (%) 42 + 39 22+ 19 58+ 56 72+ 34
Lymphocytes (%) 08 * 09 06+ 09 10% 09 79+ 56
After FH
Neutrophils (%) 895 + 36 899+ 24 83.6+103 684+139
Monocytes (%) 65 £ 21 87t 21 97 50 151 71
Eosinophils (%) 41 + 32 13+ 12 65+ 79 108+ 44
Lymphocytes (%) 0.06% 0.1 0.1+ 01 02+ 03 57+ 56

Bovine blood was collected, diluted and centrifuged at 1,000g for 20 minutes thus formed the deepest
packed RBC layer was aspirated by means of a syringe attached with 18G/A needle. Carefully 2
volumes of diluted blood were laid over 1 volume of FH and it was centrifuged at 400g for 20 minutes
in a swinging rotor at room temperature.

* ! Results were the average percent and standard deviation of the values from 8 - 10 experiments(M *
SD).
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