In other words, if 10 ng of PGE,; per
milliliter of plasma is used in 250 ml
of PRP, only 025 pg, a negligible
amount, will be transfused into the re-
cipient, where it is known to be rapidly
metabolized (1/4).
HmEeo SHio

PETER W. RAMWELL
Institute of Biological Sciences,
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Prostaglandin E, in Preparation and Storage of

Platelet Concentrates

Abstract. The addition of prostaglandin E, to blood collection bags improved
platelet harvesting; platelets were easily suspended immediately after centrifuga-
tion. The treatment with prostaglandin E, did not affect the survival time of these

platelets after infusion into a recipient.

At the recommendation of Shio and
Ramwell (1), we studied the effects of
prostaglandin E, (PGE,) in the prep-
aration of and short-term preservation
of platelets.

One milligram of PGE,; (2) was dis-

solved in 0.2 ml of ethanol and diluted
with isotonic saline to 20 ml (final con-
centration, 50 ng/ul). The solution was
sterilized by filtration through a 0.2-
pm filter (Millipore) and stored in a
sterile container at 4°C until use. Its

potency was checked periodically by
testing its ability to inhibit adenosine
diphosphate (ADP)-induced aggregation
of fresh normal platelets. Platelet mor-
phology was studied by phase micros-
copy of wet platelet suspensions and by
electron microscopy (3) of platelets
fixed with glutaraldehyde and osmium
tetroxide. The amount of platelet ag-
gregation was determined with an ag-
gregometer (Chrono-Log) and platelet
viability in vivo was determined by sur-
vival studies with 31Cr (4). Blood was
collected in Fenwal triple packs (FP-
297). Platelet-rich plasma (PRP) was
prepared by centrifuging whole blood at
1500g for 6 minutes. Plasma was then
transferred to a second bag and cen-
trifuged at 4000g for 10 minutes to
compact the platelets; all but 30 ml of
plasma was expressed into the third
pack. The platelet concentrate was sus-
pended and stored on a rotator which
maintained a state of gentle agitation (5).

In 24 studies in which PGE; (4 to
200 pg per bag) was added to either
whole blood or PRP, clumping of
platelets was totally prevented in con-
centrates that were prepared either at
room temperature or at 4°C, and either
with acid, citrate, and dextrose (ACD)
or with citrate, phosphate, and dextrose
(CPD) anticoagulants (Fig. 1, a and b).
Concentrates thus prepared could be
suspended with only a minimum of
manipulation immediately after rapid
centrifugation. The smallest quantity of
PGE,; used (12 ng of PGE; per milli-
liter of plasma) was about one-fourth
the amount needed to produce 50 per-
cent inhibition of aggregation (induced
by 2 X 10—6M ADP) of fresh platelets.

Platelet viability and function were

Fig. 1. (a) Platelets concentrated by rapid centrifugation of PRP (mixed with ACD anticoagulant) at room temper;ature and
then immediately suspended. Many clumps of platelets were present which did not dlsperse completely even after 2 days of gentle
agitation at room temperature. About 50 percent of the total platelets were contained in the aggregates. At 5°C, or when CPD anti-

coagulant was used, platelet clumping was even more pronounced (X 980).

(b) Platelets prepared as in (a) but with the addition

of 8 ug of PGE: to PRP before rapid centrifugation (final PGE, concentration, 24 ng/ml). A smooth suspension of platelets was ob-

tained within 15 to 30 seconds (X 400).
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studied with platelets from concentrates
prepared with PGE,. They were diluted,
to a final concentration of 300,000/
mm3 (about 1:10), in ABO-compatible,
citrated, platelet-poor plasma. Aggrega-
tion in response to ADP (2 X 10—¢M),
collagen, and epinephrine (10—5M) was
normal. The survival times (measured
with 51Cr) of platelets that were con-
centrated and then immediately sus-
pended in PGE, were also normal (Fig.
2).

Platelet clumping was inhibited by
PGE; (12 to 750 ng/ml) in whole
blood that was stored at 4°C; 50 to
100 percent of the platelets could be
recovered even after the blood was
chilled for 24 hours. Suspension of con-
centrated platelets was almost immedi-
ate in samples having the greatest con-
centrations of PGE,, and with lesser
concentrations, up to 30 minutes was
required. Platelets obtained in this way
were spherical in shape, but otherwise
had normal structure. No additional
change in shape occurred after incuba-
tion at 37°C for 1 hour. Aggregation
in response to ADP, collagen, and
epinephrine was the same as that of
fresh platelets. Recovery (percent of
total platelets remaining in the circula-
tion 1 hour after injection) of such
platelets labeled with 51Cr was normal
on transfusion, but their survival time
was short (half-life, 1.5 days) and com-
parable to that of platelet concentrates
stored for the same period of time at
4°C.

To determine whether PGE; might
aid in short-term preservation of plate-
lets, we performed 36 studies with
platelet concentrates containing 50 to
700 ng of PGE, per milliliter. After the
addition of PGE,, the concentrates were
stored for 24 to 120 hours, either at
room temperature or at 4°C. In the
presence of PGE;,, the change of shape
of the platelet from a disc to a sphere
was delayed, but it was not possible
to demonstrate that platelet ultrastruc-
ture and function were better preserved
with PGE, than they were in the ab-
sence of the drug. These were also the
results of four studies in which 50 ug
of PGE,; was added daily to the con-
centrates previously mixed with the drug

to compensate for inactivation of PGE,

during storage. Survival studies with
51Cr were performed only on platelets
stored at 4°C with PGE, (250 ng/ml).
Survival times of these platelets were
uniformly short and were comparable
to those of platelets stored without
PGE,; at 4°C for the same period of
time.
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Fig. 2. Survival of platelets labeled with

51Cr and concentrated in the presence of
PGE; (24 ng/ml).

Platelet concentrates prepared with
250 ng of PGE, per milliliter to facili-
tate suspension do not tolerate freezing
(6) any better than untreated platelets
do.

Concentrations of PGE, as low as 24
g/ ml permit platelet pellets to be sus-
pended almost immediately after rapid
centrifugation with no adverse effect on
their function or survival. Platelets sim-
ilarly treated, but with no added PGE;,,
clump irreversibly. Thus, addition of
small amounts of PGE; at the time
whole blood is collected reduces by 1 to
2 hours the time required for prepara-
tion of platelet concentrates. The ad-
dition of PGE, may also improve the
quality of the final product by prevent-
ing even microscopic clumping of plate-
lets.

Addition of as little as 4 ug of PGE,
to a unit of whole blood at the time of
collection permits 50 to 100 percent of
the platelets initially present to be re-
covered in platelet concentrates, even
after 24 hours of storage at 4°C. Al-

though the survival time of such plate-"

lets is short, they appear to function
normally in vitro. Clinical studies indi-

cate that they are effective in stopping
hemorrhage in thrombocytopenic pa-
tients. Although a concentration of
PGE, of 12 ng/ml is insufficient to
inhibit ADP-induced platelet aggrega-
tion, it does prevent platelet clumping
in stored whole blood.

One of the factors limiting the avail-
ability of platelets for therapeutic pur-
poses is that much of the blood used for
transfusion is collected at mobile sites
and must, by regulations of the Na-
tional Institutes of Health and the
American Association of Blood Banks,
be “chilled immediately” upon collec-
tion. By the time this blood has been
transported to the processing center, re-
covery of platelets in the form of con-
centrates is virtually impossible. Use of
PGE,; may permit recovery of platelets
suitable for transfusion from such
blood. The maximum delay permissible
before platelets are extracted from
chilled blood to which PGE; has been
added, without shortening their survival
time in vivo, remains to be determined.

G. A. BEckeRr, M. K. CHALOS
M. TucceLLi, R. H. ASTER
Milwaukee Blood Center, Inc.,
Milwaukee, Wisconsin, and
Department of Medicine, Medical
College of Wisconsin, Milwaukee
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Prostaglandins in the Preparation of Blood Components

Abstract. Prostaglandin E; significantly improved the separation of blood com-
ponents in blood bags. The recovery in vivo and the life-span values of the
platelets were not altered. The hemostatic effectiveness of platelets treated with
prostaglandin was shown to be normal in man. '

At the suggestion of Shio and Ram-
well (), we carried out experiments
in which prostaglandin E, (PGE,) was
added to whole blood that was collected
in the anticoagulant citrate-phosphate-
dextrose (CPD) and to the platelet-rich
plasma (PRP) prepared from this blood.
We studied the effects of this procedure

on (i) recovery in vitro of platelets from
whole blood, (ii) the survival in vivo of
both liquid-stored and previously frozen
platelets, (iii) the survival in vivo of
liquid-stored red cells, and (iv) physical,
structural, and metabolic parameters of
human red cells stored with PGE, and
PGE, (2).
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