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ABSTRACT

Background: The megakaryopoiesis and platelet production is regulated by several
hematopoietc factors such as thrombopoietin (TPO), interleukin-11 (IL-11) and inter-
leukin-3 (IL-3). IL-11 is a potent stimulator of megakaryopoiesis in vivo, and acts
primarily as a megakaryocyte maturation factor in vitro and it can act synergistically with
IL-3 and TPO. We performed this study to investigate the effects of recombinant human
IL-11 (thlL-11) with other hematopoietic factors on megakaryocyte colony formation
in vitro. Methods: CD34+ cells were separated from umbilical cord blood and
megakaryocyte colonies using MegaCult Assay Kit were cultured with rhIL-11,
recombinant human IL-3 (thIL-3) , and recombinant human TPO (thTPO) for 7 and
14 days. The number and percentage of CD34+ and CD4la+ cells were determmed
by flowcytometry. Results: The number of CD4la+ cells were O. 54+O 05%10"
(thIL-11 100 ng/ml), 5.32%0. 23x10°* (thIL.-3 100 ng/ml), and 8.76%0. 15x10° (hTPO
50 ng/ml) of total expanded cells during the culture of the purified CD34+ cells in
liq u1d phase for 7 days. The number of CD41a+ cells were increased to 7.47£0.69%
10 (thIT.-3+ rhIL11) 11.9240.19%10" (hTPO+rhIL-11) of total expanded cells,
respectively, during the culture of the purified CD34+ cells in liquid phase for 7 days
in the presence of thIL-11 (100 ng/ml). When the purified CD34+ cells were cultured
in semisolid mediaincluding various concentration of rhll.-11, the megakaryocyte
colonies were not formed. When the purified CD34+ cells were cultured with rhll-11
and rthTPO or with rhIL-11 and rhIL-3, the number of megakaryocyte colonies were
increased compared with thTPO or rhIl.-3 alone. Conclusion: These results indicate
that IL-11 exerts a potent proliferative activity to colony forming unit-megakaryocyte
from human umbilical cord blood, and it acts with other hematopoietic factors
synergistically. (Immune Network 2003;3(1):47-52)
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Figure 1. Microphotographs of a representative colony grown in the presence of various cytokines (Immunohistochemical stain, X200).

A. pure CFU-MK, B. mixed CFU-MK.

Table I. Effect of IL-11 on the generation of CD34+ cells into CD4la+ cells

Cells at day 7

Initial

1L-11 1L-3 1L-3+11.-11 TPO TPO+IL-11
Cell count (><1O4) 10 5.75£1.06 47.0+18.38 66.0142.43 20.0+14.14 26.0£19.80
CD34+ cell (%) 85.391£12.16 47491125 25.44%10.86 24.60%06.66 41.5919.28 42.42+11.98
CD4la+ cell (%) 1.87£0.61 9.461+5.25 11.31£2.26 11.32+0.69 43.81%+15.39 45.83119.15
CD41a+ cell No. (><104) 0.19%0.06 0.54%0.05 5.32%0.23 7.47%0.69 8.76x0.15 11.92+0.19

Data are presented as meantSD. At day 0, 10x10" purified CD34+ cells wete cultued in the presence of thIL-11 (100 ng/ml) alone
or with thIL.-3 (100 ng/ml) or thTPO (50 ng/ml) for 7 days. rhIL: recombinant human intetleukin, thTPO: recombinant human

thrombopoietin.



50 Kuk-Kyung Lee, et al.

(Fig. 2, Table I).
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Figure 2. Proliferation and differentiation of enriched CD34+ human cord blood cells cultured in the presence of rhIL-11 alone
or in combiation with rhIl.-3 or thTPO. Panel A, Initial cells that had been entiched for CD34+; B-F: Expression of CD41la+ after
liquid culture in the presence of rhll.-11 (B), rhIl.-3 (C), rhIl.-3 plus rhIL.-11 (D), thTPO (E), or thTPO plus rhll.-11 (F).
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Figure 3. Effects of rhIL-11 in combination with rhIL-3 or
thTPO on growth of CFU-MK colonies from umbilical cord
mononuclear cells. Cord blood mononuclear cells (2x104) were
cultured in the semisolid media in the presence of various
cytokines. Fach column represent the mean of the number of
CFU-MK colonies from seven experiments. 1L-11 10; IL-11 10
ng/ml, I1L-11 100; IL-11 100 ng/ml.
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Figure 4. Effects of thIl.-11 in combination with thIL.-3 or
thTPO on growth on CFU-MK colonies from umbilical cord
CD34+ cells. Cotd blood CD34+ cells (2X103) were cultured
in the semisolid media in the presence of various cytokines. Each
column represent the mean of the number of CFU-MK colonies
from seven experiments.
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