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In 1961 it was shown that injection of
plasma or serum from platelet-poor donor
rabbits (1) or rats (2) produced an increase in
the peripheral platelet count of recipient an-
imals. Subsequently, it has been demon-
strated that such plasma also increases the
labeling index of the circulating platelet pop-
ulation in rabbits (3) or rats (4, 5) injected
with [*Se] selenomethionine or Na;*SO;, re-
spectively. Other refinements and modifica-
tions of these experiments have supported the
concept of a humoral agent that regulates
thrombocytopoiesis (for a review see ref. 6).

All of these investigations suggest that
thrombocytopenia induces an increased pro-
duction and release of a thrombocytopoietic
agent (thrombocytopoiesis-stimulating fac-
tor, TSF) into the blood, whose function is to
stimulate megakaryocytopoiesis. Indeed, it
was reported that injection of plasma from
thrombocytopenic donors increased the num-
ber of megakaryocytes in the marrow of rats
(7), and more recently it was found that in
humans reinfusion of plasma from thrombo-
cytopheresed donors after their recovery from
thrombocytopenia resulted in an increase in
immature megakaryocytes (8). In addition,
treatment of mouse marrow cultures with
plasma from thrombocytopenic donors stim-
ulated maturation of megakaryocyte precur-
sors (9). Beyond that there is little informa-
tion about the direct action of TSF on me-
gakaryocytopoiesis.

It was suggested (5), based on the effects of
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stimulation and suppression on megakary-
ocytopoiesis (10-12) and on stimulation of
platelet production by plasma of platelet-
poor donors (5), that TSF operates by stim-
ulating megakaryocyte endomitosis. Consist-
ent with this hypothesis was the finding that
stimulation of megakaryocytopoiesis by in-
duced thrombocytopenia initiates an increase
in the endomitotic index of rats (12, 13) and
mice (14). The endomitotic index of mega-
karyocytes was determined in mice injected
with plasma obtained from thrombocyto-
penic donor rats. Endomitosis was stimulated
by this plasma; this result provides additional
evidence for the presence of a humoral
thrombocytopoietic agent in such plasma and
for the ability of the megakaryocyte cell line
to respond to it.

Materials and methods. Platelet-poor
plasma was obtained by making CD rats
(Charles River, 3 to 4 months old, average
body weight 563 g) thrombocytopenic by iv
injection of 0.25 ml of rabbit anti-rat platelet
antiserum. The rabbit antiserum was pre-
pared as previously described (2), including
absorption with rat red blood cells, and was
kept frozen until used. Platelet counts were
taken 3% hr after antiserum injection, and
only those rats whose counts were markedly
reduced (counts averaged 11% of pretreat-
ment counts) were used as donors of TSF
plasma. Plasma was collected approximately
4 hr after the injection of the platelet antise-
rum. Both normal and thrombocytopenic rats
were bled from the dorsal aorta into heparin-
ized syringes (heparin drawn into the syringe
and then flushed back out). The blood was
centrifuged for 15 min at 1200g in 12-ml
plastic tubes. The plasma was removed,
pooled into 50-ml plastic tubes, and centri-
fuged again for 30 min at 1200g to remove
any remaining platelets.

The plasma from donor rats was injected
sc into C3H mice (10-12 weeks old, weight ~
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23 g), the total dose being divided into two
equal parts given at 0 and 6 hr. Mice were
exsanguinated 32 hr after the initial injec-
tion by having their cervical blood vessels
severed. Their femurs were collected and
fixed in Zenkerformol. Longitudinal sections
about 5 um thick were cut and stained with
hematoxylin and eosin. The total number of
megakaryocytes and the number of mega-
karyocytes in endomitosis were scored on 4
sections from each mouse, and the percentage
of megakaryocytes in endomitosis was cal-
culated (14). The number of megakaryocytes
counted for each mouse ranged between 488
and 1879. Two replicates of the experiment
were done, with three mice per group in one
experiment, and five per group in the second.
Results were comparable within identical
treatment groups, therefore the data were
combined.

Results. The effects of the various treat-
ments on the endomitotic index of marrow
megakaryocytes of mice are presented in Ta-
ble I. It is apparent that plasma from normal
rats in the doses used had no effect on the
index; the average values of groups I, 2, and
3 were almost identical. However, in mice
injected with plasma from platelet-poor rats
the index was significantly increased (P <
0.001) at both dose levels over that of any of
the control groups. Moreover, there appeared
to be a dose-response relation in the groups
treated with TSF, indicated by a significantly
higher value (P < 0.05) in the group receiving
a dose of 2 ml/mouse.

TABLE 1. ENDOMITOTIC INDEX OF MOUSE
MEGAKARYOCYTES 32 HR AFTER TREATMENT.

Dose No. Mitotic
Treat- (ml/  of index £ Groups com-
Group ment mouse) mice SE pared, ¢ test
1 Saline I 8 0.87
+0.06
2 NRP¢ 1 8 091 &2,
+0.07 P>05
3 NRP 2 8 0.87 1&3,
+0.03 P>05
4 TSF’ i 8 144 2&4,
+0.09 P < 0.001
5 TSF 2 8 208 3&5,
+0.30 P < 0.001
4 &5,
P <0.05

“ NRP = plasma from normal rats.
* TSF = plasma from thrombocytopenic rats.

THROMBOCYTOPENIC PLASMA ON MEGAKARYOCYTOPOIESIS

Discussion. The results presented here dem-
onstrate the presence in plasma of thrombo-
cytopenic donors of an agent that either di-
rectly or indirectly stimulates endomitosis of
megakaryocytes. Although the simplest inter-
pretation is that of a direct stimulation of
megakaryocyte endomitosis by TSF, other
mechanisms seem equally possible with our
present state of knowledge. For example,
TSF might initiate a change in megakaryo-
cytes that are in late stages of differentiation
which in turn might stimulate endoredupli-
cation of less differentiated megakaryocytes
by way of a feedback mechanism.

Recipient mice responded to this plasma
agent (TSF) in much the same way that mice
respond to severe thrombocytopenia induced
by injection of antiserum against platelets, in
which an increase in the endomitotic index of
megakaryocytes is observed (14). Therefore,
this finding provides a hematopoietic basis
for previous reports of an increase in the
number of circulating platelets and an in-
creased uptake of platelet radioactive labels
in mice, rats, and rabbits treated with plasma
from platelet-poor donors (6). The results are
also consistent with in vitro studies in which
putative TSF’s promoted the appearance and
maturation of megakaryocytes in cultures of
marrow (9).

Our observations suggest a dose-response
relationship between the amount of TSF ad-
ministered and the degree of response in the
megakaryocyte population. In addition, these
data support earlier indications that the stim-
ulatory agent is not species specific.

Summary. Injection of plasma from throm-
bocytopenic donor rats resulted in an increase
in the endomitotic index of megakaryocytes
of recipient mice 32 hr after the initial treat-
ment with plasma. The results suggested a
dose-response relationship between the
amount of plasma administered and the de-
gree of stimulation of megakaryocytopoiesis.
These findings demonstrate that an agent
capable of stimulating megakaryocytopoiesis
is released in response to thrombocytopenia
and that this factor can be successfully trans-
ferred between species. They also substantiate
the assumption that the increase in peripheral
platelet numbers and in platelet labeling after
administration of presumptive TSF occurs
via stimulation of megakaryocytopoiesis.
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