
Release of Histamine from Human Basophils

By Di� SAMPSON AND G. T. Aiicii�ii

B ASOPHILS ARE THE least common of the normal circulating white blood

cells, and studies concerning their composition and function have been

very limited. It is known that basophils contain signfficant amounts of hista-

mine’ and that the granules in the cytoplasm give a characteristic meta-

chromatic staining reaction similar to heparin. In the present work the

histamine content of human basophils was estimated, using basophils ob-

tained from normal blood donors and patients with chronic myeloid leukemia.

Further, the isolated basophils were subjected to some experimental conditions

known to release histamine from rat mast cells2’3-namely, freezing and

thawing, suspension in distilled water, addition of the histamine release agents,

protamine sulphate, compound 48/80 and eosinophil peroxidase, and finally an

in vitro immune reaction involving antigen, antibody and complement. The

amount of histamine released from basophils under these various conditions

was determined. Phase microscope studies were also made of living basophils

in order to establish any relationship between phagocytosis, granule lysis

and histamine release.

MATERIALS AND METHODS

Preparations of normal human basophils were obtained from donor blood by a modifica-
tion of a niethod previously described4 (Fig. 1). Briefly, this method consists of aspiration

of the buffy coat layer from a 500 ml. bottle of centrifuged blood and addition of dextran

or fibrinogen solution to the buffy coat preparation in order to sediment the red cells.

(Dextraven, 6 per cent dextran in physiological saline, was obtained from Benger Labora-

tories, London; fibrinogen powder was obtained from Commonwealth Serum Laboratories,

Melbourne, and was dissolved in physiological saline to a concentration of 5 per cent.)

Five parts of blood were mixed with one part of dextran or fibrinogen solution and poured

into a long tube one-half to three-fourths inches in diameter. This tube was left inclined

at 45#{176}to allow the red cells to settle. After 45 minutes most of the monocytes remained

at the top of the tube and most of the eosinophils had settled onto the top of the red

cells so that a section of the supernatant could be obtained which was slightly richer in

basophils than the original buffy coat. The white cells obtained from the supernatant
plasma were centrifuged in albumin of S.C. 1.085 to deposit the neutrophils and the

remainder of the eosinophils, leaving a supernatant from which a basophil-rich preparation

could be obtained. Approximately 25 per cent of the basophils in the blood were isolated

by this method, and the purity of the preparation varied between 5 per cent and 20 per

cent basophils (see Fig. 1).

Basophils from 14 patients with chronic myeloid leukemia were obtained as follows:
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Fig. 1.-A schematic representation of the method used for the isolation of human
basophils from donor blood.

45 ml. blood were collected into a 6 in. X 1 in. test tube containing 5 ml. of 3 per cent

sodium dihydrogen citrate. Ten ml. of the dextran solution was added, and after mixing

the tube was left inclined at 45#{176}to allow sedimentation of the red cells. The supernatant

plasma containing white cells and platelets was removed by pipette and placed in 3 in. X

3/8 in. plastic test tubes. The cells were deposited by centriftmgation, the supernatant

plasma discarded, and the cells centrifuged in albumin of S.C. 1.081 by the method

described above. Approximately 25 per cent of the basophils initially present were obtained

from leukemic blood, and the purity of the preparations varied between 10 per cent

and 50 per cent basophils. Basophil preparations, 9.6 per cent to 25.6 per cent, were used
for histamine assays.

Basophils obtained from normal donors or patients with chronic myeloid leukemia were
washed three times in physiologic saline solution and suspended in a small volume of

saline in a plastic test tube held at room temperature until required. In some experiments,

the basophils were not separated from other white cell types; instead, the mixed white

cells together with contaminating red cells were washed three times in saline in a plastic

test tube and were suspended in a small volume of saline at room temperature until required.

The cells were used as soon as possible after collection in order to enstmre that histamine

loss from the cells to the solution was minimal.

Histamine assays were performed using the isolated terminal guinea pig ileum suspended
in an organ bath containing 3 ml. Tyrode’s buffer solution at 29 C. Basophil preparations

containing more than 0.5 million basophils in 1 ml. were used and 0.1 ml. volumes of test
solution were added to the bath. The cells were frozen and thawed three times in a dry

ice-alcohol mixture, prior to assay. Contractions were recorded on a smoked drum and

compared with contractions caused by standard amounts of histamine acid phosphate.

Assays were not performed until the gtminea pig ileum was responding to the addition of
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724 SAMPSON AND ARCHER

0.01 ttg. histamine acid phosphate. This sensitivity compared favourably with that

obtained l)\ the more recent fluoromnetric assays described by Shore et al.5 and Kremzner

and Wilson.m The reproducibility of the assay was estimated by assaying the same

unknown on different days. using ileum from different guinea pigs. The effect of an

antihistamine on the contraction was tested by the addition of 0.1 ml. of a solution

containing 10 isg. mep�ramine maleate/mI., 3 minutes before addition of the test solution.

In addition to guinea pig ileum. organ bath preparations of rat uterus and rat duodenum

were tested. The substance responsible for the contraction of guinea pig ileum was

asstmnied to be histamine when the response was abolished by the antihistamine mep�ramine

maleate and when no contraction occurred following addition of the test solution to rat

cluodenimm or rat uterus.

A standard hemocytometer counting chamber was used for cell counts. Basophil counts

were performed using a niodification of the method described by Moore and James.7 The

staining solution used contained 80 parts of 0. 1 per cent toluidine blue in saline (not

0.05 per cent as in the original method). 22 parts of absolute alcohol, and 2 parts of saturated

saponin in 50 per cent ethanol.

A preparation of basophil granules was made by disruption of the cells in 0.45 NI sucrose

using the apparatus described previously.8 The homogenate was centrifuged at 150 g to

deposit intact cells and nuclei, leaving a sumpernatant which was centrifuged at 2000 g to

deposit granules. Histamine assays were performed on all three fractions, together with the

protein content estimated by the method described by Lowry et al.9

Preparations containing between 0.5 and 5 million basophils in 1 ml. physiologic saline
were treated in a number of different wa�s as follows:

1. The cells in saline were frozen and thawed three times, using an alcohol-dry ice

freezing mixture. The supernatant and the (leposit obtained after freezing-thawing were

assayed for histamine, the deposit being resuspende(l in 1 ml. saline prior to the assay.

2. The saline suspension of cells was centrifuged to deposit the cells. and 1 ml. distilled

water was added to the deposit. The cells in the deposit were suspended in the water and

following cell lvsis the tube and contents were centrifuged. Histamine assays were per-

formed on the sumpernatant and the deposit.

3. Protamine sulphate obtained froni Evamis Medical Company, Sydney. was diluted

in saline to concentrations ranging from 10� mg./ml. to 10-1 mg./ml.; 0.9 ml. of the

protamine sulphate solution was added to 0.1 ml. of the basophil-rich white cell suspension

and the mixture was incubated at 37 C. for 15 minutes. The tube and contents were

centrifuged and the supernatant solution obtained. The cells in the deposit were resuspended

in saline and frozen and thawed three times prior to the histamine assay.

4. Compound 48/80, kindly supplied b� Burroughs Wellcome & Co., Sydney, was

dissolved in saline to concentrations ranging from 10� mg./ml. to 10-1 mg/mI., and 0.9

ml. of each of these added to 0.1 ml. of the basophil-rich white cell suspension. Histamine

assays were performed on the supernatant and the deposit resuspended in saline.

Immune group 0 sera obtained from blood donors were tested for the presence of anti-A

hemolysins by the addition of 1 volume of 5 per cent washed group Al red cells to 3

volumes of serum. The mixture was left at room temperature for 4 minutes and sera were

used which had caused hemoIysis in this time. Heat inactivated serum was prepared by

heating fresh immune serum at 60 C. for 3 miiinutes. Zyniosan absorbed serum was prepared

by the addition of 10 mg. of boiled and saline-washed zymosan to each ml. of immune

serum. (Zymosan was obtained from Nutritional Biochemicals Inc., New Jersey) Following

incubation at 37 C. for 30 minutes. the suspension of zymosan in immune serum was

centrifuged to deposit the zvmosan. The supernatant serum was added to fresh zymosan

and absorption of the serum with zvmosan was repeated twice. Cobra venom-absorbed

serum was prepared b� mixing equal volumes of immune serum and a 0.5 per cent solution

of cobra venom in saline and then incuml)ating at 37 C. for 90 minutes.10 The venom of

the cobra Ophiophagmis hannah was kindly supplied b�’ Mr. E. Worrel of the Australian

Reptile Park, Cosford.
Eosinophil granule protein and eosinophil peroxidase were obtained from human
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RELEASE OF HISTAMINE FROM HUMAN BASOPIIILS 725

eosinophils by a methxl previousl�’ (lescril)ed. � � The enzyme was partly 1)tlrifled by

Pevicon block electrophoresis as described in this method. A solution of eosinophil

peroxidase containing 100 rug. protein/mi. saline was added to an equal volume of hasophil

suspension and incubated at 37 C. for 15 minutes. The sumpernatant was removed. the

deposit ma(le up to the original volume with physiologic saline, and both were assayed for

histamine. Coverglass preparations were made of the cells treated with eosinophil peroxi(lase

and the preparations were exarnine(l l)v phase contrast microscopy.

Coverglass and slide preparations of viable basophils were made as described by hirsch’2

and examined with phase contrast optics umsing a Leitz Orthohmx microscope with a Xenon

light source. The glass slides and coverglasses were preco�1te(I with polystyrene b� ink-

mersion of the glassware in a soluton containimig 10 p#{128}�cent polystyrene in xvlol. The

slides and coverglasses were drained and allowed to dry for at least 10 minutes before

muse. One loopful of the cell suspension us’as muixed with three loopsful of serumm on one
end of the slide, and one loopful of the test solution was added. A loopfuml of the unix-

ture was placed on the middle of the sl:de an(l a coverglass was applied over it.

Coverglass preparations of white cells were made by the method described by hirsch �

0.3 ml. of the white cell suspension in salimie containing approximatel� 10 �\ 10” cells

were placed on top of a round coverglass of diameter #{190}in., seated on a l)l(lstic cork in a petri

dish. The petri dish with lid and contents was placel in an incuml)ator at 37 C. for 15 minutes

to allow the white cells to adhere to the glass surface. The supermuatant saline and re(l cells

were drained off, 6 drops of the test solution added, and the cells incimbated at :37 C. for

15 minutes or longer. The coverglass was removed from the petri (lisl�, the sumpernatant Humid

drained off, and the covergiass imniediatel�’ held in a strong current of compressed air

so that the cells dried rapidh. The cells were stained with \Vright’s stain (Matheson

and Coleman-obtained from (lie \latheson Company Inc. East Rumtherford. N. 1. an(l

examined with the microscope.

Croup A red cells were added to group 0 serum in a final concentration of 5 per cent.

and 6 drops of the mixtumre in,mediatelv was layered on top of a coverglass prep�tr�1ton of

group 0 white cells prepared as described above. In some experiments (lie groump A re(I

cells were held in immune serum at 0 C. for 30 minutes prior to addition of the mixture to

the coverslip preparation of white cells. Imi other experiments, heat-inactivated imumuiune

serum and nonimmune serum were mused, an(l control experim�ments were performed musing

serum without added red cells. Preparations for histamine assay contamed 0.8 ml. of

serum, 0.1 ml. of 5 per cent A re(l cells and 0.1 nil. of basophil-enriched white cells.

The mnixture was incubated at 37 C. for 15 minutes and centrifuged to obtain a supernatant

and deposit. The deposit was made imp to 1 mmii. with physiologic saline. Ilistamimme assays

were performed on the supernatant and deposit after freezing and thawing three times.

RESULTS

The histamine content of prepanttio1is of white cells �u’as shown to be

related to the number of l)asophils present and was estimated to be equivalent

to 2.4 ± 0.6 (mean ± 2 x S.D.) �sg. of histamine acid phosphate! 100 normal

hasophils (Table 1). No relationship was found between histamine content

and numbers of other white cells present; in two preparations which con-

tained no basophils, no histamine was found. These two preparations consisted

mainly of neutrophils and eosinophils and contained 14 >( 10� and 17 i00

eosinophils. Since the duplicate readings for samples 1-12, given in Table 1,

were all within the range of two standard deviations on either side of the

mean, this method could be assumed to lie reproducible. Addition of 1 jig.

mepyramine maleate to the organ bath abolished the contractions, and no

contractions were recorded using rat uterus or rat duodenum. No significant

difference was found in the histamine content of hasophils prepared without
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728 SAMPSON AND ARCHER

Table 3.-Release of Histamine from Human Basophils

�mg. Histamine % of Total
Treatment of Ilasophils Released Histamine

-� � 1 . Simpernatant obtained after successive

freezing and thawing of 1.3 X 10�

basophils suspended and resuspended

in physiological saline

a. Frozen and thawed once 2.1) 93.5

1). Deposit frozen and thawed a second time 0.2 6.5

C. Deposit frozen and thawed a third time () 0

(1. Deposit treate(l with distilled water 0 0

:2. Supernatant obtained after suspension

of basophil preparation in distilled water. �.S 89.()

the step involving concentration in albumin ( samples 15-20 ) or substitution

of fibrinogen solution for dextran ( samples 21-24 ) . Basophil-rich preparations

of white cells from patients with chronic myeloid leukemia were found to

contain histamine in proportion to the number of basophils present, and the

histamine content was estimated to be 1.8 ± 1.4 (mean ± 2 x S.D.) jig. of

histamine acid phosphate/106 basophils (Table 2). It was found that basophils

from leukemic patients had significantly less histamine than basophils from

normal blood donors (0.01> p > 0.001).

Following disruption and centrifugation of basophils in sucrose, the deposit

obtamed at 150 g was found to consist largely of cells and cell nuclei together

with a number of cell granules while the deposit obtained at 2000 g contained

mainly intact granules. Disrupted granules and granule fragments were

present in the 2000 g supernatant solution. Fifty-one per cent of the total

histamine was present in the 150 g deposit, 15 per cent in the 2000 g deposit,

and 34 per cent in the superriatant solution. When related to the amount of

protein present, the granule-rich 2000 g deposit was found to contain 5.6 jig.

histamine/mg. protein, and the 150 g deposit 1.9 jig. histamine/mg. protein.

All of the detectable histamine in basophils was released by freezing and

thawing (Table 3), and 89 per cent of the histamine was released when the

basophils were suspended in distilled water.

Three per cent of the histamine was released from control preparations of

basophils suspended in physiologic saline at 37 C. for 15 minutes. Five cent

and 4 per cent, respectively, of the histamine contents were released when

preparations of basophils were incubated at 37 C. for 15 minutes in the

presence of 0.1 mg./ml. protamine sulphate and compound 48/80 (Table 4).

The amounts of histamine released by protamine sulphate and compound

48/80 were not found to be significantly different from the amount released

by the control preparations. The standard deviations obtained in this experi-

ment were relatively large because of the small amount of histamine released.

The results of histamine release experiments following A anti-A immune

reactions are shown in Table 5. Thirty-five per cent of the histamine was re-

leased from group 0 basophils when fresh immune anti-A serum and A red cells

reacted at 37 C. Eighty-three per cent of the histamine was released when
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RELEASE OF hISTAMINE FROM HUMAN BASOPHILS 729

Table 4.-Release of Histamine from Normal Basophil-Enriched White Cell

Preparations by Protamine Sulphate andCompound 48/80

1mg. Histaminei 10
liasoph1s

Number of Super- � Histamine
Treatment Basophils Taken natant Deposit Released

Basophils stmspended 2.3 X 106 0.1 2.2 4

in physiologic 2.8>( 10” 0.1 2.0 5

saline at 37 C. 2.5 X 100 0.05 2.8 2

for 15 minutes 4.1 X 10’ 0.1 2.4 4

2.8 X 106 0.05 2.4 2

2.6 X 106 0.05 2.3 2

miwan :3.2 ± 2.6#{176}

Basophils suspended 5.0 x iC” 0.1 2.4 4

in protaunine sulphate 1.1 x iO” 0.1 2.7 4

(0.1 mg./ml.) at 37 C. 3.0 x iO” 0.1 2.7 4

for 15 miiinutes 2.5 X i0� 0.1 2.0 5

2.3 x 106 0.2 2.2 8

1.5 x 10” 0.1 2.0 5__-

mean 5.0 ± 3.0#{176}

Basophu; suspended 1.4 X 10” (LI 1.9 5

in compound 48/80 2.0 X 10” 0.1 2.5 4

(0.1 mg./ml.) at 37 C. 1.0 X 10” 0.1 2.5 4

for 15 minutes 2.6 X 1G” 0.1 1.9 5

1.0 x 10” 0.1 2.7 4

2.5 X 10” 0.1 2.4 4

me.tn 4.3 ± 1.0#{176}

#{176}2x standard deviation.

fresh immune anti-A serum and A red cells were held at 0 C. for 30 minutes

prior to warming to 37 C. In control preparations consisting of fresh immune

anti-A serum and fresh nonimmune serum without red cells, 10 per cent of

the histamine was released. Addition of 5 per cent group A red cells to heat-

inactivated immune serum resulted in the release of 8 per cent of the total

histamine of added basophils.

Addition of group A red cells to zvmnosan-ahsorbed serum resulted in the

release of 27 per cent of the histamine present in added basophils, and

zymosan-absorbed serum alone without added red cells released 25 per cent.

Serum treated with cobra venom released only �0 per cent of the histamine

present in the cells.

Phase contrast microscope studies of preparations of basophils suspended

in fresh serum and placed between glass slides and coverglasses revealed that

the basophils were capable of active movement. There was a delay of some 5

minutes before the basophils began to move, and within 15 minutes marked

cell degenerative changes had occurred; cell nuclei became rounded up and

numerous, long, finger-like pseudopods were seen protruding from the cell

cytoplasm. When the covergiass and slide had been precoated with polysty-

rene, cell survival was prolonged and active movement of the hasophils
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730 SAMPSON AND ARCHER

Table 5.-Release of Histamine from Basophila following

An A-Anti A Immune Reaction

G
Group 0 Basophils Suspended in
roup 0 Serum Containing Anti-A

Hemnolysins and Treated:

gig. Histamine
% Histamine

Released

-

Supernatant Deposit

1. Fresh group 0 serum control 0.2 1.9 10

2. Addition of 5% group A red cells

immediately before addition

of basophils 0.6 1.1 35

3. Addition of 5% group A red cells and
the mixture held at 0 C. for
30 mm. before addition
of basophils 1.9 0.4 83

4. Serum inactivated by heating
at 56 C. for 30 mm. before
addition of group A red

cells and basophils 0.2 2.2 8

5. Serum absorbed with zymosan

plus 5% group A red cells added 0.4 1.1 27

6. Serum absorbed with zymosan
without addition of red cells 0.5 1.5 25

7. Serum absorbed with cobra venoun 0.3 2.6 10

8. Control nonimniune group 0 serum 0.2 1.8 10

commenced almost immediately after the preparations were made. Figure 2

shows the appearance of a normal basophil in one of these preparations.

Group 0 basophils were seen to move toward sensitized group A red cells

suspended in immune anti-A serum, but hemolysis of the red cells occurred

before phagocytosis was complete. Phagocytosis of the group A red cell

ghost by group 0 basophils was observed when fresh immune sera were used,

and both phagocytosis and granule lysis were increased when preparations

of red cells and immune serum were held at 0 C. for 30 minutes before

addition of the basophils. Rupture of basophil granules occurred frequently

in these preparations during the same time period as red cell lysis. Granule

rupture occurred throughout the whole of the basophil and not only in relation

to the site of erythrophagocytosis (Fig. 3). It was not uncommon to find a

small Charcot-Leyden crystal present in the cytoplasm of degranulated baso-

phils. Erythrophagocytosis and granule lysis were not seen in preparations

using heat-inactivated immune serum and nonimmune group 0 serum.

Granule lysis was observed when basophils were suspended in zymosan-

absorbed serum. Phagocytosis of zymosan particles by basophils together with

granule lysis and vacuole formation occurred in preparations containing

zymosan particles, fresh serum and basophils (Fig. 4).

Examination of stained covergiass preparations revealed erythrophagocytosis

and degranulation of basophils under similar conditions to those found neces-

sary in the wet slide preparations.

In Figure 5 is shown the phase contrast appearance of a basophil following

the addition of an extract of human eosinophil peroxidase. The basophil

granules were seen to explode throughout the cytoplasm, and the final appear-
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Fig. 2.-Viable human basophil suspended in serum. The cell has a characteristic

pseudopoditum extending in the direction imi which the cell was mnoving. A numnber of

cvtoplasmic granules are visible; also the bi-lobed miucleus; phase contrast optics.

RELEASE OF HISTAMINE FROM HUMAN BASOPIIILS 731

ance of the cell was that of a normal nucleus, a granule-free cytoplasm and a

number of cytoplasmic vacuoles containing granule fragments. These appear-

ances were similar to those seen in basophils degranulated following A anti-A

immune reactions.

DIscussIoN

Studies on basophils have l)een hindered l)ecause there is no simple

method available for the isolation of these cells from blood. The method

described in the present work was capal)le of harvesting 25 per cent of the

basophils of human donor blood, but the final preparation was not pure and

contained only 5 per cent to 20 per cent basophils. These preparations were

found satisfactory for histamine assays. The results confirmed previous studies

by Graham et al.’ that the basophil contained significant amounts of histamine

and also showed that the other white cells did not contain significant amounts

of this compound. The histamine content of human basophils (2.4 ± 0.6 jig-/ 106

basophils) was found to be much less than the histamine content of rat mast

cells (40 jig./10” mast cells’4-misprinted “mg.” instead of “jig.” in this refer-

ence). Mast cells are far more numerous than basophils in the body,’5 and

provided rat and human mast cells contain similar amounts of histamine it

must be concluded that only a small percentage of the total body histamine

is present in the basophils. The histamine content of basophils from patients
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Fig. 3.-Photomicrograph of a preparation consisting of group 0 basophils and
group A red cells in immune anti-A serum. A basophil in seem� in which there is a

large phagocvtic vacuole containing a red cell ghost; the cvtoplasmic granules have

lvsed. amid in the mmpper portion of the cell a small ChaIRot-Le\’deui crystal is seen. The

crystal is slightly out of focus in this photommcrograph. A ntmmhem of red cell ghosts

are visible around the basophil; phase contrast optics.

with chronic unveloid leukemia was found to be significantly less than the

histamnine content of basophils fromn normal 1)100(1 donors. This may be ex-

pl�tinec1 1)\’ the presence of large numbers of immature basophils in the
blood O1)taine(l fromu leukemic patients. The Standar(1 deviation was much

greater in the leukemic series that� in the normal white cell series. The

prr’sent experiments oiler no explanation for this finding.
Basophils were shown to carry histamine in their granules. and the histamine

was released when the granules were disrupted 1)V freezing and thawing

or 1�v livpotonic lvsis. These findings are similar to those previously reported

for rat mast cells.’4 A difference was found between rat mast cells and human

hasophils ill the experiments with compound 48/80 and protamme sulphate.

In a concentration of 1 j.sg./ml. these substances are known to cause histamine

release fromn mast cells, but no significant histamine release occurred when

1)asophils were exposed to concentrations of co�iipound 48/80 and protamiiie

sulphate up to 100 times greater than this amount.

Shel 1ev has reported degranulation in 1)asOphils collected from patients

suffering allergic reactions.’’ hut the mechanism responsible for granule
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Fig. 4.-Photomicrograph of a preparation consisting of a suspension of basophil-
rich white cells and zymosan particles in fresh serum. A gromup of fotur hiummami baso-

phils are seen, containing zvniosaui Pa1ticles. Granule lvsis has occurred and in place

of the grauiuiles there are a number of clear round spaces, seeui best iui the basophil to

the left of the centre of the photomicrograph; phase couitrast optics.

lysis is not known. The present experiments suggest that coniplement factors

may be involved, because there was significant histamine release and 1)asophlil

granule lysis when fresh immune anti-A serum and group A red cells were

used but not when the serum had been inactivated by hcat. Preincubation of

group A red cells in immune anti-:� seruun at 0 C. increased the histamine

release and granule lysis. \Vhen red cells and immune serum are held at 0 C.,

complement factors C’l, C’4 and C’2 are attached to the red cell surface in

addition to the immune antibody.’ On warming the cells, a number of

complement components (previously termed C’3) react, resulting in lvsis

of the red cell; it is during this stage that the lvsis of the basophil granules

was noted. Lysis of eosinophil granules, rieutrophil granules amid platelet

granules is known to occur under similar conditions,’�”” so that a common

lytic substance Inav be involved. A difference noticed between basophils

and I)revious studies with other white cell types was that basophil granules
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Fig. 5.-A human basophil is seen following the addition of a saline solution of

human eosinophil peroxidase. The cell shows almost complete degranulation together

with the formation of a nuunber of clear vacuoles. A red cell is seen near the cell

border, opposite the hi-lobed nucleus of the basophil; phase contrast optics.

were seen to burst throughout the whole of the cell cytoplasm, whereas

eosinophil and neutrophil granule hysis occurred predominantly around the

phagocytic vacuole. It was also noted that basophil granule lysis and histamine

release occurred iii the absence of phagocytosis when basophils were sus-

pended in serum previously absorbed with zymosan. In contrast to eosinophils

and neutrophils, erythrophagocytosis by basophils occurred only rarely, and

the process was so sluggish that degranulation had occurred before phagocy-

tosis was completed.

It has been reported previously that eosinophil peroxidase will cause dis-

ruption of mast cells with release of histamine,�’ and from the present

preliminary experiments it seems likely that this enzyme also causes basophil

granule lysis. Eosinophils are known to he attracted to sites of antigen-

antibody reaction and have been shown to ingest the antigen-antibody

complex.8 Granules in the region of the antigen-antibody complex burst and

the granule contents have been seen to be discharged toward the complex.

It seems reasonable to suggest that eosinophil peroxidase released from burst

eosinophil granules may cause histamine release from mast cells and basophils

in the vicinity. This may provide another mechanism for histamine release

distinct from the antigen-antibody-complement mechanism described.
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SUMMARY

A method is described for obtaining basophil-enriched preparations of

white cells from normal donor blood and from the blood of patients with

chronic myeloid leukemia. This histamine content of basophils obtained from

normal donor blood was found to be equivalent to 2.4 ± 0.6 jig. histamine

acid phosphate! 106 basophils, and the histamine content of basophils obtained

from patients with chronic myeloid leukemia was found to be equivalent to

1.8 ± 1.4 jig. histamine acid phosphate! 106 basophils. The difference between

the two mean values was significant (0.01 > p > 0.001).

Histamine was found to be present in the granule fraction of basophils

and was released from basophils in conditions associated with granule lysis.

Human basophils were shown to be capable of active movement and were able

to phagocytose sensitized group A red cells. The basophils were less active

as phagocytes than neutrophils and eosinophils. Granule lysis occurred hide-

pendantly of phagocytosis in the A anti-A immune system, in human serum

absorbed with zymosan, and following the addition to basophils of eosinophil

peroxidase.

SUMMARIO IN INTERLINGUA

Es describite un methodo pro obtener, ab normal donatores de sanguine e ab patientes

con chronic leucemia myeloide, preparatos de leucocytos inricchite de basophilos. Esseva
trovate que he contento de histamina in le basophilos obtenite ab normal donatores de

sanguine esseva equivalente a 2,4 ± 0,6 �g de phosphato acide de histamina per 10#{176}

basophilos. Le correspondente valor pro preparatos ab patientes con chronic leucemia

myeloide esseva 1,8 ± 1,4. Le differentia inter le duo valores esseva statisticamente sig-

nificative (O,Ol>p>O,001).

Esseva constatate que histamina esseva presente in le fraction granular de basophilos

e que illo esseva liberate per he basophilos sub conditiones associate con lyse granular.

Esseva monstrate que basophilos human es capace de mover se activemente e de phago-

cytisar eryth.rocytos de gruppo A quando istos habeva essite sensibihisate. Le basophilos

esseva minus active como phagocytos que neutrophilos e eosinophilos. Le lyse de granulos
occurreva independentemente ab phagocytose in le systema immun A anti A, in sero

human tractate per absorption con zymosano, e post he addition de peroxydase eosinophilic
a! basophilos.
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