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Thrombopoietin Level and Bone Marrow Megakaryocyte Colony Formation
In Various Diseases with Thrombocytopenia

Jin Sun Cho, M.D., Byung Kyu Choe, M:D., Yoon Jung Cho, M.D.
Heung Sik Kim, M.D. and Chin Moo Kang, M.D.

Department of Pediatrics, Keimyung University School of Medicine, Taegu, Korea

Purpose: Thrombocytopenia is a serious life threatening consequence in patients with
bone marrow failure syndrome. Thrombopoietin (TPO), recently cloned by several groups
has been shown to be a key regulation of megakaryopoiesis and thrombopoiesis. Recent
studies have demonstrated a positive or negative relationship between TPO levels and
platelet counts due to underlying discase states. To clarify the role of TPO in thrombo-
cytopenic condition we determined plasma TPO levels and megakaryocyte colony assay.
Methods: TPO levels were mecasured in thrombocytopenic patient with aplastic anemia,
chemotherapy induced bone marrow failure, idiopathic thrombocytopenic purpura (ITP)
and in newborn by ELISA (Quantikine'", R&D System, USA). Controls were short
statured normal children with normal platelet counts. Plasma was preserved in —20°C
until test. CFU-mega was determined by MegaCultTM (Stem Cell Tech. Inc., Canada).
Ficoll separated mononuclear cells were cultured for 10~ 12 days with TPO or stem cell
factor (SCF) in 37°C 5% CO- atmosphere, colonies were fixed, stained and examined
with inverted microscope. Results were analysed by Student-t test. Results: TPO levels
were markedly increased in aplastic anemia and chemotherapy induced thrombocytopenia
compared to those of normal controls. Patients with ITP had decreased level of plasma
TPO. There was inverse relationship between platelet count and TPO levels for patients
with aplastic anemia and chemotherapy induced thrombocytopenia. There was no definite
relationship between platelet counts and TPO levels but inverse relationship between
platelet counts and PDW levels in neonates was noted. The levels of TPO were increased
after improvement of platelet in thrombocytopenic neonate. Megakaryocyte colonics were
increased in the mononuclear cells of the patients with ITP and chemotherapy induced

ARl xl: 7 %4), o)l Eel A £ BAE 194097, Aoz elsteig sobakhzAl, 700-712

Tel: 033-250-7516, Fax: 053-250-7783

gk dob8] o) Zop 6} 3] 4]

N 203
A73H 22 & 2000



234 - HWF - 2

N

T8 5

thrombocytopenia. There was little colony formation in aplastic anemia. TPO had no

definite effect in megakaryocyte colony formation but SCF increased colony formation.

Conclusion: TPO levels were increased in aplastic anemia and chemotherapy induced

thrombocytopenia but decreased in ITP. There was inverse relationship between platelet

count and TPO levels in aplastic anemia and chemotherapy induced thrombocytopenia.

Thus TPO could be useful for differentiate the etiology of thrombocytopenia. Mega-

karyocyte colony was increased in ITP and chemotherapy induced thrombocytopenia, but

decreased in aplastic anemia. SCF was effective in megakaryocyte colony formation. TPO

and SCF will be helpful to increase platelet in thrombocytopenic patients. However,
further study will be needed. (Korean J Pediatr Hematol Oncol 2000; 7: 203 ~211)
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Table 1. Levels of TPO in Various Conditions

— — Ssiim—
—— — —

Platelet
(X 10°/mm’)

TPO (pg/mL) PDW (%)

Control (n=27) 205+ 127 296119 48.5+73

ITP (n=11) 116+113 37+26 50.0+21.8
AA (n=8) 1087 +652 38+31 59.0+14.5
ChemoTx

11554754 45+28 55.4+26.0
(n=11)

Sepsis (NB)

703 4204 71435 73.7+7.8
(n=18)

TPO: thrombopoietin, PDW: platelet distribution width,
ITP: idiopathic thrombocytopenic purpura, AA: aplastic
anemia, ChemoTx: chemothcrapy, NB: newbomn

3000
-
S, 2500 - : .
E .
— L2
O 2000 - .
E L
= 1500 .
IS 3 ' $
& 1000 A ’ .
0
e c - .
S 500~ ¢ :
= > " ¢

S B

I T
Control ITP  CIBF AA Sepisis{NB_]]

Fig. 1, Thrombopoietin levels in various conditions,
ITP: idiopathic thrombocytopenic purpura, CIBF:
chemotherapy-induced bone marrow failure,
AA: aplastic anemia, NB: newbom
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Fig. 2. Relationship between thrombopoietin levels and
platelet counts in various conditions,
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Fig. 3, Relationship between platelet counts and PDW
levels in neonates,
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Table 2. Levels of TPO in Neonates

T

- TPO (pg/mL) Platelet (X 10%/mm?) PDW (%)
Fullterm
without thrombocytopenia (n=9) 717 +417 262 + 59 61688
with thrombocytopenia (n=4) 642 -+ 448 -3;4__ 19 ?8.9 T 5.5 |
Preterm - S
without thrombocytopenia (n=22) 685 - 358 268 152 61.6+5.5
with thrombocytopenia (n=14) 763 + 3125 30+ 40 77‘1, 13.5
TPO: thrombopoietin, PDW: platelet distribution width
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Fig. 4. Platelet counts according to the gestational age.
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Table 3. CFU-Mk (/7.5 X 10°) in Various Conditions

— - TPO (5 ng) TPO (10 ng) SCF
Control (n=3) 0 1.33+1.15 0 1.33+1.52 2.631+1.48
ITP (n=4) 0 3.45+3.41 0 3.37+2.47 6.63+4.72
AA (n=2) 0 0 — 0 2.500.70
ChemoTx (n=1) 0 4 2 4 —

CFU-Mk: colony forming unit-megakaryocyte, ITP: idiopathic thrombocytopenic purpur, AA: aplastic anemia, chemoTx:

chemotherapy, SCF: stem cell factor, TPO: thrombopoietin
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