Increases in Circulating Megakaryocyte
Growth-Promoting Activity in the Plasma of Rats
Following Whole Body Irradiation
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Fig.1. megakaryocyte and platelet concentration
(% of control) after irradiation (834 rad.). Each
point represents the mean*SEM for 3 or 4 rats,
except for days 8 when megakaryocyte concent-
ration was determined on only 2 rats. Open
circles ; platelets, closed circles; megakaryo-
cytes. The control megakaryocyte concentra-
tion was 6.0£0.4 per high-power field (4 rats):
megakaryocyte values were not corrected for
changes in cell size. The control platelet con-
centration was 1,000,000=%100,000/cu mm (4 rats).
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Fig. 2. Megakaryocyte diameter after irradiation
(834 rad). Each point represents the meanz
SEM for cells from 3 or 4 rats, except for days 8
when sections were obtained on only 2 rats;
values are expressed as percentage of untreated
controls. The control megakaryocyte diameter
was 20£0.5 gm (4 rats).
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Fig.3. Hematocrit of rats after irradiation (834
rad). Each point represents the mean=SEM for
3 or 4 rats.

Fig.4. Exmaple of rat megakaryocyte colony
after culturing for 7 days. (A) Unstained colony
(note refractory cell border and rather angular
shape) : (B) same colony as A, showing positive
reaction after 30 min-incubation with modified
acetylcholinesterase substrate added directly to
the dish.
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Fig.5. Megakaryocyte growth-promoting activity
of plasma collected early after irradiation (834
rad). Open circles; colonies of 4 or more
megakaryocytes, closed triangles ; clusters of 2
or 3 megakaryocytes ; closed circles; single
megakaryocytes. Each point represents the
mean®SEM for 4 replicate dishes.
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Fig.6. Megakaryocyte growth-promoting activity

of plasma collected during the second and third
week after irradiation (834 rad). Open triangles ;
colonies of 4 or more megakaryocytes, closed
circles ; combination of single megakaryocytes
and clusters of 2 or 3 megakaryocytes. Each
point represents the mean:=SEM for 4 replicate
dishes.
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Fig.7. Megakaryocyte growth in vitro versus
plasma concentration. Circles; single mega-
karyocytes, triangles; clusters of 2 or 3 mega-
karyocytes, squares; colonies of 4 or more
megakaryocytes. Solid lines; plasma collected
11 days after irradiation (834 rad), broken lines;
plasma from untreated rats. Each point
represents the number of single cells,
clusters or colonies (mean*SEM) grown from
2% 10°marrow cells in replicate dishes.
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Fig.8. Megakaryocyte growth in vitro versus
number of cells plated. Solid circels; single
megakaryocytes, solid triangles ; cluster of 2or3
megakaryocytes, open circles; colonies of 4 or
more megakaryocytes. Solid lines; plasma
collected 11 days after irradiation (834 rad),
broken lines; plasma from untreated rats.

Table 1. Effect of 2-mercaptoethanol on megakayocyte formation in cell culture

Megakaryocyte growth from 2 X105 marrow cells*

2-Mercaptoethanol
single

cluster

colony
5%1075M 27.5%+2.6% 14.5%2.2 12.0£0.8
none 16.5%0.5 8.5£1.5 5.5%£1.0

* Cultures contained 30% plasma collected from rats 11 days postirradiation.

# Mean+SEM. (n=4)

In this experment, control cultures with 309% plasma from untreated rats and 5X
10~5M 2-mercaptoethanol contained 7.00.6 single megakaryocytes, 2.5+1.9 mega-
karyocyte clusters, and no megakaryocyte colonies.
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Increases in Circulating Megakaryocyte Growth-Promoting Activity in the Plasma of Rats
Following Whole Body Irradiation = Masayoshi Miura, Department of Pediatrics, School of
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Key words: megakaryocyte growth-promoting activity, whole body irradiation, plasma

Abstract

To gain insight into the regulation of megakaryocyte precusors in vivo, we assayed in vitro
megakaryocyte growth-promoting activity (Meg-GPA) in the plasma of rats in which both ma-
rrow hypoplasia and thrombocytopenia had been induced by irradiation. Rats received whole
body irradiation of 834 rad from !37Cs source. Plasma was collected consecutively at various
intervals of hours to days, up through the 21st day of postirradiation, and was tested, at a
concentration of 30%, for Meg-GPA on bone marrow cells cultured in the medium containing
1.1% methylcellulose with 5x 10™> M 2-mercaptoethanol. With normal rat plasma, no mege-
karyocyte colonies (defind as = 4 megakaryocyte ) were seen and only a few single megakaryo-
cytes and clusters (defind as 2 or 3 megakaryocyte ) were formed. Two peaks of plasma Meg-
GPA were observed after irradiation. The first appeared at 12hr, before any decrease in marrow
megakaryocyte concentration or platelet count. The second occurred on days 10-14 after
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irradiation, after the nadir in megakaryocyte concentration and while platelet counts were at
their lowest levels. A dose response study of plasma concentration and megakaryocyte growth,
using plasma collected 11 days postirradiation, demonstrated that patterns of megakaryocyte
growth were related to plasma concentration in the culture medium; formation of single megak-
aryocytes was optimal over a range of 20%-30% plasma concentration, while cluster and colony
formation were optimal at a plasma concentration of 30%. All forms of megakaryocyte growth
were decreased with 40% plasma. There was a linear relationship between the number of bone
marrow cells plated and growth of sigle cells, clusters and colonies using a concentration of 30%
plasma collected 11 days after irradiation. We conclude that irradiation causes time-related
increases in circulating megakaryocyte growth-promoting activity. We suggest that an irradiated
rat is a good model for studying the relationships between Meg-GPA and megakaryocyte or
platelet concentration in vivo.



