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The concept that idiopathic thrombocytopenic
purpura (ITP) is an autoimmune disease led to
vigorous efforts to demonstrate antibodies reacting
with platelets in the blood of affected persons.
After the first report by Evans and his associates
(1) in 1951, Harrington and his co-workers (2)
and others found platelet agglutinins in the se-
rum of many patients with ITP, an observation
considered to have immunologic implications.
But in the course of these studies, serum of some
patients without thrombocytopenia and of occa-
sional healthy persons was noted to have platelet-
agglutinating activity (3-5). Jacklin, Furth,
and Lozner (6) observed that the "false-positive"
tests for platelet agglutinins encountered in nor-
mal persons could be eliminated by prior adsorp-
tion of serum with barium sulfate (100 mg per
ml), a procedure that lessened but did not elimi-
nate the platelet-agglutinating activity of serum
from patients with ITP. Methods for detecting
agglutinins have varied, and results have been dis-
cordant. Corn and Upshaw (7) mechanically re-
moved platelets from normal blood prior to coagu-
lation and demonstrated that the serum caused
platelet agglutination indistinguishable from that
produced by serum of patients with ITP. Cer-
tain complex techniques including the antiglobulin
consumption test have been reported to detect
antibodies in some cases of ITP (8, 9), but stand-
ard immunologic procedures not dependent upon
agglutination have yielded consistently negative
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results (7, 10). Because of the uncertain status
of platelet antibodies in ITP, the nature of the
platelet-agglutinating activity of serum of patients
with the disease was investigated.

METHODS

Blood was drawn into silicone-coated syringes or
through plastic tubing. Containers were silicone-treated
except where specified as plain glass. Anticoagulants
employed were aqueous solutions of the disodium salt of
EDTA, 2%,o or sodium citrate, 3.8%o; 1 part of the solu-
tion was mixed with 9 parts of blood. Platelet-free and
platelet-rich plasma was obtained as described elsewhere
(11). For agglutination studies with serum, platelets
were sedimented from 2 to 3 ml of platelet-rich plasma,
washed twice with 2 ml of Tris-buffered saline con-
taining EDTA (11), resuspended in serum, and incu-
bated without agitation in plain glass tubes at 370 C for
30 minutes or longer, as specified in the experimental
data. Platelet aggregation was evaluated with the use
of a phase-contrast microscope. Degree of aggregation
was arbitrarily graded from 0 to ++++, the latter in-
dicating the formation of large clumps with few single
platelets remaining; these clumps were usually visible
macroscopically when the platelet count exceeded 200,000
per mm3.

Trypsinized platelets were prepared by resuspending
sedimented platelets in Tris-buffered saline containing
salt-free trypsin (50 jcg per ml) and incubating at 370 C
for 10 minutes; platelets were then sedimented and
washed twice in Tris-buffered saline containing EDTA
('11). The composition of Tris and phosphate buffers
has been recorded (11, 12).

Residual prothrombin in serum was estimated by the
method of Quick and Favre-Gilly (13) as modified by
Dick, Jackson, and Conley (14). Platelets were counted
by the method of Brecher and Cronkite (15). Retrac-
tion of plasma clots was measured and recorded as previ-
ously described (16). Clots were sectioned by the method
of Gaintner, Jackson, and Conley (17).

Rabbit antihuman platelet serum was prepared by Corn
and Upshaw (7). Human serum containing a platelet
isoantibody was obtained from Dr. N. R. Shulman, Na-
tional Institutes of Health, Bethesda, Md. Bovine throm-
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TABLE I

Platelet-agglutinating activity of serum of two
adult female patients with ITP *

Barium
sulfate Residual

employed prothrombin Aggregation
to adsorb time of of normal

Patient serum serum plateletst

mg/mi sec

E.P. 0 47 ++++
(Platelet count, 50 60 ++++

17,000 per mms) 150 >120 0

M.F. 0 51 ++++
(Platelet count, 50 72 + + + +

68,000 per mm') 150 >120 0

Buffer control 0

* ITP = idiopathic thrombocytopenic purpura. Neither patient
had been treated by splenectomy or with steroid preparations.

t Washed platelets from 2 ml of normal platelet-rich plasma were
suspended in 0.5 ml of serum. Preparations were observed for agglu-
tination after incubation at 37° C for 30 minutes.

bin was a commercial preparation supplied by Parke,
Davis & Co. Dr. K. L. Zierler (18) provided d,l-a-to-
copherol phosphate.

RESULTS

Aggregation of normal platelets by normal se-
rum. A sample of 150 ml of blood was drawn
from a normal subject. Portions were transferred
to plain glass and to silicone-coated tubes without
anticoagulant, and to silicone-coated tubes con-
taining a solution of EDTA. Platelet-rich plasma
was obtained by centrifuging the EDTA blood.
Platelets were sedimented and washed twice in
Tris-buffered saline containing EDTA.

An uncoated glass tube containing 2 ml of blood
was vigorously shaken for 2 minutes to enhance
prothrombin utilization. Clotting occurred in less
than 5 minutes, and the tube was placed in a wa-
ter bath at 370 C for 2 hours. Serum removed
after centrifugation had a residual prothrombin
time of 128 seconds, indicating that virtually none
of the prothrombin remained. Washed platelets
from 2 ml of platelet-rich plasma suspended in
1 ml of the serum remained unagglutinated after
incubation at 370 C for 1 hour.

A plain glass tube containing 2 ml of blood was
placed without agitation in a water bath at 370 C
for 2 hours. Serum removed after centrifugation
had a residual prothrombin time of 40 seconds.
Washed platelets suspended in this serum showed
marked aggregation within 30 minutes. A por-
tion of the serum was adsorbed with barium sul-
fate (75 mg per ml). The adsorbed serum had a

residual prothrombin time of 600 seconds and did
not cause aggregation of washed platelets during
incubation at 370 C for one hour.

Blood collected without anticoagulant in sili-
cone-coated tubes was immediately centrifuged at
22,000 g for 10 minutes at 40 C to remove cells
and platelets. The uncoagulated platelet-free
plasma was transferred to plain glass tubes and
allowed to clot during incubation at 370 C for 2
hours. Serum removed after compression of the
clot had a residual prothrombin time of 16 sec-
onds. Washed platelets were markedly aggre-
gated within 10 minutes when incubated in this
serum. After adsorption with barium sulfate, 75
mg per ml, the serum had a residual prothrombin
time of 78 seconds and still caused pronounced
aggregration of platelets. A portion of the serum
adsorbed with barium sulfate, 150 mg per ml, had
a residual prothrombin time exceeding 120 sec-
onds and did not produce aggregation of washed
platelets during incubation for one hour. In simi-
lar experiments employing blood from two other
normal subjects, serum prepared by clotting of
platelet-free plasma had residual prothrombin
times of 8 and 12 seconds, respectively. In these
instances, adsorption of serum with barium sul-
fate, 150 mg per ml, did not inhibit platelet clump-
ing, but adsorption with 300 mg per ml did pre-
vent aggregation.

Aggregation of normal platelets by serum of
patients with ITP. Blood from two patients with
ITP clotted in plain glass tubes during incuba-
tion at 370 C for 2 hours. Sterile serum removed
after centrifugation was stored at - 200 C for
less than 72 hours. Normal platelets suspended
in each serum specimen were grossly clumped
within 30 minutes, as viewed microscopically and
macroscopically. Portions of each serum sample
were adsorbed with barium sulfate and retested.
Aggregation of platelets did not occur when se-
rum was adsorbed with sufficient barium sulfate
to remove virtually all of the residual prothrombin
(Table I).

Serum from each of 12 patients with ITP was
tested for its ability to agglutinate trypsinized
platelets. Four of the cases were acute and eight
were chronic. All of the patients had platelet
counts less than 65,000 per mm3at the time of the
test. Splenectomy had previously been performed
in six, and seven were being treated with predni-
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TABLE II

Platelet-agglutinating activity of serum of a patient apparently having a transferable antiplatelet factor

Source of platelets

Normal subject Patient Son of patient

Source of serum Nontryp Tryp Nontryp Tryp Nontryp Tryp

Unadsorbed ++++ 0 +++ 0 ++++ 0
Patient

Adsorbed with
barium sulfate 0 0 0 0 0 0

Unadsorbed ++++ 0 ++++ 0 ++++ +
Normal subject

Adsorbed with
barium sulfate 0 0 0 0 0 0

Buffer 0 0 0 0 0 0

sone. Serum was obtained from blood that clotted
during incubation in plain glass tubes at 370 C for
2 hours. Tests for platelet-agglutinating activity
were performed immediately in six cases; in the
others, sterile serum was stored at - 200 C for 2
to 18 days before testing. Treated platelets de-
rived from 3 ml of normal platelet-rich plasma
were incubated at 370 C for 30 minutes in 0.5 ml
portions of serum. In 30 tests employing tryp-
sinized platelets from seven normal donors, ag-
glutination did not occur.

Studies of a patient with ITP apparently hav-
ing a transferable antiplatelet factor. Tests were
performed on one patient with chronic ITP whose
child had had neonatal thrombocytopenic purpura.

L. B. (JHH 336066) was first examined at the Johns
Hopkins Hospital in 1944 at age 30 because of thrombo-
cytopenic purpura of at least 2 years' duration. No ab-
normalities were observed except for hemorrhagic mani-
festations, and the platelet count was 30,000 per mm'. A
histologically normal spleen weighing 260 g was re-
moved. Platelets rose to more than 200,000 per mm;
within one week and bleeding ceased. Five years later
purpura recurred during the first month of the first preg-
nancy. Platelet count was 20,000 per mm' and per-
sisted at this low level. Stereoscopic X-ray films of the
abdomen exposed after intravenous injection of Thoro-
trast showed no suggestion of an accessory spleen. De-
livery was uncomplicated; there was only slight vaginal
bleeding, and transfusions were not required.

The male infant weighed 2,900 g and appeared normal
except for cutaneous purpura. Platelet count was 20.-
000 per mm' on the first day. Because of persistent bleed-
ing and recurrent anemia due to blood loss, he was trans-
fused repeatedly during the early weeks of life. At 2
months, bleeding had lessened and platelet count was
46,000 per mm3: at 6 months the count wras 184,000.
There has been no recurrence of bleeding or of throni-

bocytopenia. The present study was performed when
the child was 12 years old, displayed excellent health,
and had a platelet count of 335,000 per mm'.

The patient continued to have severe thrombocyto-
penia and purpuric manifestations. At age 36 she had a
second uncomplicated pregnancy. The child, born at an-
other hospital, was transfused at one month of age, but
there are no data pertaining to the platelets. The pa-
tient returned to the Johns Hopkins Hospital at age 48
for therapy with a steroid preparation. During adminis-
tration of prednisone, 60 mg per day, platelets rose from
15,000 to 85,000 per mm3 in one week and to 94,000 in 17
days.

Blood obtained from the patient prior to steroid
therapy was allowed to clot in glass tubes at 370 C
during an incubation period of 2 hours. Serum
removed after centrifugation had a residual pro-
thrombin time of 27 seconds. A portion of the
serum was used immediately for studies with
normal platelets; the remainder was stored under
sterile conditions at - 200 C for 15 days for test-
ing with the son's platelets and with the patient's
own platelets after partial remission was induced
with prednisone. Normal serum, prepared in the
same manner, had a residual prothrombin time of
31 seconds. Portions of the serum specimens
were adsorbed with barium sulfate, 150 mg per
ml. Residual prothrombin time of the adsorbed
serum of the patient exceeded 180 seconds; that
of the normal serum was 124 seconds. Washed
platelets, portions of which were treated with
trypsin, were obtained from a normal person, from
the patient's son, and from the patient. The sedi-
mented platelets were resuspended in 0.5 ml of
serum and observed for aggregation after incu-
bation at 37° C for 30 minutes. Results are
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FIG. 1. EFFECT OF a-TOCOPHEROL ON THE CLOTTING

TIME OF CITRATED NORMALPLATELET-RICH PLASMA AFTER

ADDITION OF THROMBIN. To 0.3 ml of plasma, 0.1 ml of
a solution of a-tocopherol in 5% glucose was added, and
the mixture was clotted with 0.1 ml of thrombin solu-
tion at 37° C. Final concentration of a-tocopherol (M)
is indicated on each line of the graph.

summarized in Table II. Aggregation of non-

trypsinized platelets was produced within 30 min-
utes by normal and patient's serum when residual
prothrombin was present, but trypsinized plate-
lets were clumped by neither. Adsorption with
barium sulfate abolished the platelet-aggregating
activity of both normal and patient's serum. At
the end of the 30-minute incubation period, 0.4 ml
of normal EDTAplatelet-free plasma was mixed
with each suspension of platelets in serum. Clot-
ting was induced by the addition of 0.2 ml 0.05 M
calcium chloride and 0.1 ml thrombin solution
(1,000 U per ml). After incubation for an addi-
tional hour, clots were observed for retraction.
Retraction did not occur in the tubes in which the
platelets had been aggregated, but was complete
when platelet aggregation was prevented either
by adsorption of serum with barium sulfate or by
treatment of platelets with trypsin.

A portion of the patient's serum was submitted
to Dr. N. R. Shulman, who tested it for antibody
with a panel of platelets from six donors whose
platelets have reacted with all isoantibodies de-
tected by him up to this time. Serum was used
at minimal dilution (half final concentration), and
the platelet count was varied from 50,000 to 400,-
000 per mm3 in the presence of guinea pig com-

plement. After incubation for 1 hour, residual

complement was measured using a 50% hemolytic
unit. No complement was fixed. Although this
method has readily detected platelet isoantibodies,
it has been incapable of demonstrating antibodies
against platelets in the serum of other patients
with ITP (10).

Inhibition of platelet aggregation by a-tocoph-
erol. The disodium salt of d,l-a-tocopherol phos-
phate, a potent inhibitor of thrombin (18), was
tested for its effects on platelet agglutination. Ci-
trated normal plasma containing various concen-
trations of a-tocopherol was clotted with thrombin.
The clot-retarding effect of a-tocopherol was not
significantly influenced by calcium concentration
or platelet count, which ranged between 0 and
400,000 per mm3in these experiments, but it was
related to the concentration of thrombin and of
a-tocopherol (Figure 1). The rate and degree of
platelet aggregation produced by thrombin was
measured in platelet-rich plasma containing
a-tocopherol. One-tenth ml of a solution of a-tO-
copherol in 5% glucose was mixed with 0.3 ml
of normal plasma containing 300,000 platelets per
mm3. After incubation for 1 minute at 370 C,
0.1 ml of freshly prepared thrombin solution was
added. The tubes were repeatedly tilted to pro-
duce gentle agitation, and the time required for
macroscopically visible platelet aggregation and
for coagulation was measured with a stopwatch.
At all thrombin concentrations tested, platelet ag-
gregation was inhibited during a period of obser-

TABLE III

Inhibitory effect of a-tocopherol on platelet aggregation
and coagulation induced by thrombin

Platelet aggregation time (A) and coagulation time
(C) after addition of thrombin (in seconds*)

a-tocopherol (M)

Thrombin 0 1.2 X10-9 2 X10-3 3 X10-3 6 X10-3 1.2 X10-2

U/ml A C A C A C A C A C A C
1 24 29 22 47 32 120 50 1080 co oX
2 15 15 23 32 20 60 30 180 co X
5 6 6 16 20 40 17 80 o x

10 5 4 14 15 27 20 50 xos
20 4 3 7 12 18 17 45 X o

100 2 2 3 7 12 19 40 oo X
200 2 2 3 7 18 30 00x

* Where platelet aggregation time is not recorded, aggregation was
not observed prior to clotting. Final concentrations of a-tocopherol
and thrombin are recorded. With concentrations of a-tocopherol of
6 X10-3, fibrin strands appeared, but solid clots were never formed.
At a concentration of 1.2 X10-2, no fibrin was seen microscopically, but
a flocculant precipitate appeared after 120 to 1,500 seconds. The
symbol oo indicates the reaction did not occur during a period of ob-
servation of at least 4 hours.
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FIG. 2. SECTIONS OF PLASMACLOTS CONTAINING PLATELETS THAT PREVIOUSLY HAD BEEN EX-

POSED TO (A) SERUMFROMA PATIENT WITH ITP, (B) HUMANSERUMCONTAINING AN ISO-

ANTIBODY REACTING WITH PLATELETS, AND (C) RABBIT ANTIHUMANPLATELET SERUM (x 750).
The degree of retraction of the clots at the time of fixation is shown in the inserts.

vation of at least 4 hours by an amount of a-to-
copherol sufficient to prevent coagulation (Table
TII).

The effect of a-tocopherol on the platelet-ag-
glutinating activity of serum from two patients
with ITP was investigated. Platelet aggregation
was abolished by a concentration of a-tocopherol
that had been demonstrated to prevent aggrega-

tion of platelets by thrombin (Table IV). In
contrast, the platelet-agglutinating effect of rabbit
antihuman platelet serum was not measurably af-
fected by this concentration of a-tocopherol.

Effect of serum containing EDTA on the clot-
retracting activity of platelets. Serum to which
EDTAwas added to prevent thrombin formation
was tested for a possible deleterious effect upon

platelets, as measured by their ability subsequently
to produce clot retraction. Platelets from 3 ml of
platelet-rich plasma were resuspended in 2 ml of
phosphate buffer containing EDTA, 2 mg per

ml. Two-tenths ml portions of the platelet sus-

pension were mixed with 0.8 ml portions of se-

rum to which EDTA, 2 mg per ml, had been
added. Final concentration of platelets was ap-

proximately 250,000 per mm3. After incubation
at 370 C for 30 minutes, platelets were sedimented
and resuspended in 0.9 ml of citrated normal plate-
let-free plasma. Coagulation was induced with 0.1
ml thrombin solution (50 U per ml), and the clot
was examined for retraction after 1 hour at 370 C.
Serum derived from blood that had clotted in

plain glass tubes during an incubation period of 2
hours at 370 C was obtained from three normal
subjects, seven patients with ITP, a patient with
a platelet isoantibody, normal rabbits, and rab-
bits immunized against human platelets. EDTA
serum from normal persons, from patients with
ITP, and from normal rabbits did not impair the
clot-retracting activity of platelets. Serum con-
taining the isoantibody completely inhibited re-
traction activity, although it did not agglutinate

TABLE IV

Effect of a-tocopherol on the platelet-agglutinating activity of
serum from patients with ITP and of rabbit antihuman

platelet serum *

Time required for macro-
scopically visible platelet

aggregation

Rabbit
a-Tocopherol antihuman

(final con- Patient Patient platelet
centration) M.F. E.P. serum

MAl min min min
0 4 4 12

1.2 X 10-3 5 5 12
2X 10-3 5 5 12
6X 10-3 9 13 12

1.2X10-2 co so 12

* Washed normal platelets were suspended in a mixture
of 0.4 ml of serum and 0.1 ml of solution of a-tocopherol in
5 % glucose. Platelet concentration was approximately
300,000 per mm3. The test was performed at 370 C.
Platelets remained unaggregated during a period of ob-
servation of at least four hours when suspended in buffer,
glucose solution, or serum from which prothrombin had
been removed with barium sulfate.
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the platelets. Rabbit antihuman platelet serum
grossly agglutinated platelets and abolished their
ability to cause retraction of clots (Figure 2).

DISCUSSION

Platelets tend to aggregate during the coagu-
lation of blood, an observation recorded by Hayem
(19) in 1878. Wright and Minot (20) demon-
strated that washed platelets are clumped by fresh
serum, and Fonio (21) and many others recog-
nized the platelet-aggregating activity of throm-
bin. Recent studies have shown that the effect
of normal serum on platelets is attributable to
thrombin, which displays this activity only in the
presence of divalent cations (11, 22, 23). The
action of thrombin appears to be mediated by
fibrinogen bound to the surface of platelets (11).
Fibrinogen cannot be eluted from platelets by re-
peated washing (24), but is removed during their
exposure to trypsin (11 ). Thrombin formed dur-
ing coagulation is rapidly inactivated by anti-
thrombin (25), but variable amounts of pro-
thrombin may remain in the serum. When throm-
bocytopenic blood coagulates, relatively large
amounts of prothrombin persist (26, 27). Sig-
nificant amounts may remain in the serum of
normal blood, depending upon the manner in
which the blood is handled (14). If serum con-
taining prothrombin is mixed with thromboplastic
materials or with platelets, additional thrombin is
generated (28).

In the experiments that have been described,
platelets were aggregated by normal serum when
residual prothrombin was present; when virtually
no prothrombin remained, serum did not agglu-
tinate platelets. Aggregation was prevented by
removal of prothrombin from serum by adsorp-
tion; the quantity of barium sulfate required was
related to the amount of residual prothrombin.
Aggregation was not produced by prothrombin-
rich serum after fibrinogen had been removed
from platelets by trypsin. Clumping of platelets
by thrombin previously has been shown to be
inhibited by heparin. A concentration of heparin
adequate to prevent coagulation may be insuffi-
cient to inhibit platelet aggregation, an observa-
tion suggesting that under some conditions plate-
let clumping is a more sensitive indicator of
thrombin activity than the coagulation of fibrino-

gen in plasma (11, 29). Another thrombin-in-
hibitory agent, a-tocopherol, prevented aggregation
of platelets by thrombin when present in a con-
centration adequate to suppress clotting. EDTA
in relatively high concentration also prevents
clumping of platelets by serum (4, 6).

Antibodies that react with platelets are well-
known. Heterologous antibodies may be pro-
duced by injection of platelets into animals (30).
Thrombocytopenia induced by certain drugs is
attributable to an antibody reacting with an anti-
gen complex consisting of the drug and platelets
(31). Isoantibodies reacting with specific, ge-
netically determined platelet antigens have been
encountered after transfusion or pregnancy (10,
32, 33). In each of these instances the serum
component reacting with platelets has the proper-
ties of a classic antibody, and complement is fixed
during the reaction. Platelet isoantibodies as well
as heterologous antihuman platelet serum react
with trypsinized platelets (10, 11). In the present
study, two types of complement-fixing antibodies
were tested. Rabbit antihuman platelet serum
strongly agglutinated human platelets and pre-
vented clot-retraction. Platelet-agglutinating ac-
tivity of this serum did not require the presence of
divalent cation, was not inhibited by a-tocopherol
in concentrations that blocked the action of throm-
bin, and was undiminished with platelets that had
been treated with trypsin. The platelet isoantibody
used in these experiments inhibited clot retraction,
but had no demonstrable platelet-agglutinating ac-
tivity under the conditions employed.

Serum from patients with ITP caused aggrega-
tion of washed platelets, an effect that was abol-
ished by prior adsorption of the serum with barium
sulfate. Relatively large amounts of barium sul-
fate were necessary to eliminate the platelet-ag-
glutinating activity of serum derived from throm-
bocytopenic blood. Platelets that had been ex-
posed to trypsin and were not aggregated by
thrombin also were not agglutinated by fresh ITP
serum. Furthermore, a-tocopherol inhibited ag-
glutination of platelets by serum of patients with
ITP. These observations suggest that the plate-
let agglutinin demonstrable in the serum of many
patients with ITP is thrombin, derived from
residual prothrombin during admixture of serum
and platelets. The amount of thrombin formed
during the test procedure is determined in part
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hb the concentration of residual prothrombin, a
variable related to the platelet count of the blood
and to the technique of handling the specimen.
In addition, the type and concentration of antico-
agulant employed are critical determinants.

Most of the recognized platelet antibodies have
platelet-agglutinating properties. But aggregates
of platelets produced by antibodies ordinarily can-
not be distinguished from those formed by throm-
bin. Accordingly, special precautions and con-
firmatory tests are required to eliminate thrombin
as a factor before concluding that a platelet ag-
glutinin is an antibody. Thrombin may cause ag-
gregation of platelets in concentrations too low to
be detected by other means.

There is a reasonable basis for the concept that
ITP is an autoimmune disease. Infants born of
mothers with the disorder may have neonatal
thrombocytopenia (34). Transfusion of plasma
from patients with ITP to normal recipients has
produced transient thrombocytopenia (35). Nor-
mal platelets often have a short survival time when
administered to patients with ITP (36, 37). Ac-
quired hemolytic anemia with demonstrable auto-
antibodies against erythrocytes occasionally has
been encountered in patients who also had throm-
bocytopenia (38). Adrenocortical hormones that
block certain antibody responses are effective
in the treatment of some patients with ITP and
are reported to inhibit formation of antibodies
against human platelets in rabbits (39). Splenec-
tomy, a procedure that may be beneficial in ITP,
renders rats less susceptible to the thrombocyto-
penic effects of heterologous antiplatelet serum
(2).

The observations described in this report by
no means exclude the possibility that ITP is an
autoimmune disorder. They do support the con-
clusion of Corn and Upshaw (7) that antibodies
reacting with platelets have not been convincingly
demonstrated in the blood of patients with the
disease.

SUMMARY

Normal platelets were aggregated by serum of
patients with idiopathic thrombocytopenic pur-
pura (ITP). Platelet-agglutinating activity was
abolished by adsorption of the serum with a
quantity of barium sulfate sufficient to remove

residual prothrombin. The amount of barium
sulfate required was related to the concentration
of prothrombin in serum. A thrombin-inhibitory
agent, a-tocopherol, also prevented platelet aggre-
gation. Trypsinized platelets that were not ag-
gregated by thrombin also were not agglutinated
by fresh serum of patients with ITP. These ob-
servations indicate that the platelet agglutinin in
the serum of patients with ITP is thrombin, de-
rived from prothrombin remaining after coagu-
lation of thrombocytopenic blood.
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