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Protection of Mouse Hematopoietic Stem Cells
by a Preparation of Herb Mixture (HemoHIM) against Whole Body Irradiation
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ABSTRACT

A preparation of herb mixture (HemoHIM) was designed from three medicinal herbs including Angelica
gigantis Radix to protect gastrointestine, hematopoietic organs and immune system against radiation damage. In
the present study, we investigated the radioprotective effects of HemoHIM on hematopoietic stem cells in ¢
irradiated mice and the underlying mechanisms. The administration of HemoHIM significantly increased the
formation of endogenous spleen colony and reduced apoptosis of bone marrow cellsin grirradiated mice. These
results showed that HemoHIM protected hematopoietic stem cells from irradiation. To investigate the
mechanism of the protection, the effects of HemoHIM on expression of radioprotective cytokines was examined.
HemoHIM increased the mRNA levels of IL-1b, TNF-a, SCF and IL-6 in bone marrow cells and peritoneal
macrophages in vitro. In vivo administration of HemoHIM increased the mRNA levels of IL-1b, TNF-a in
spleen. The examination of radical scavenging activity of HemoHIM as another mechanism revealed that
HemoHIM was effective at scavenging DPPH radicals and hydroxyl radicals. From these results, it is suggested
that HemoHIM exerts these radioprotective effects through the induction of radioprotective cytokines and/or
through directly scavenging radicals produced by g-irradiation.
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Table |. Effects of HemoHIM on endogenous spleen colony formation in irradiated mice.

Groups Number of colonies
Irradiation control (6.5 Gy) 475+ 3.33
) HemoHIM (0.5 mg) + irradiation 13.00 + 6.63*
Experiment 1 N
HemoHIM (1.0 mg) + irradiation 13.33 £ 9.47**
HemoHIM (2.0 mg) + irradiation 10.67 + 9.04
Irradiation control (6.5 Gy) 2.50+3.30
Experiment2  Pre-treatment : HemoHIM (1.0 mg) + irradiation 11.33 £ 9.47*
Post-treatment : irradiation + HemoHIM (1.0 mg) 9.11 + 7.62*

In experiment 1, different doses of HemoHIM (0.5, 1.0, 2.0 mg/mouse.) were administered i.p. at 36
and 12 hours before irradiation (6.5 Gy). In experiment 2, HemoHIM (1.0 mg/mouse) were
administered i.p. at 36 and 12 hours before irradiation for pre-treatment group and at 30 min and 24
hours after irradiation for post-treatment group. Experiment 1 and 2 were performed independently.
*p<0.05, **p<0.005 (Student’ st-test)
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Figure 1. Effects of HemoHIM administration on radiation-induced apoptosis. C57BL/6 mice were
administered with HemoHIM (300 mg/kg B.W.) 5, 4, 3, 1.5 and 1 day before and 0.5 hour after
irradiation (5 Gy), and were sacrificed 4 hours after irradiation. Spleen, thymus and bone marrow cells
were collected and analyzed for DNA fragmentation (A) and sub-diploid cell population (B). NC, non-
treated control; RC, irradiation control; H+R, groups administered with HemoHIM before irradiation.
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Figure 2. Effects of HemoHIM on production of cytokine mRNA in vitro cell culture. (A) Mouse
peritoneal macrophages (2.5" 10° cells/ml) were incubated for 0, 4 and 8 hours in the presence of 0.3
mg/ml HemoHIM. (B) Mouse bone marrow cells (5 10° cells'ml) were incubated for 0, 3, 6, 12 and
24 hours in the presence of 0.1 mg/ml HemoHIM. After treatments, total RNA was extracted, and
MRNA levels of cytokines were analyzed by RT-PCR.
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Figure 3. Effects of HemoHIM administration on cytokine mRNA levels in spleen and bone marrow
cellsin irradiated mice. C57BL/6 mice were administered with HemoHIM (300mg/kg B.W.) 5, 4, 3,
1.5 and 1 day before and 0.5 hour after irradiation (5 Gy) and were sacrificed 4 hours after irradiation.
Spleen, thymus and bone marrow cells were collected and analyzed for cytokine mRNA level by RT-
PCR. NC, non-treated control; RC, irradiation control; H+R, groups administered with HemoHIM
before irradiation.
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Figure 4. Radical scavenging activities of HemoHIM. Radical scavenging activities of HemoHIM
against DPPH radicals (A) and hydroxyl radicals (B) were measured. T.W, total water extract; F.P,
polysaccharide fraction of HemoHIM; F.M, methanol fraction of HemoHIM; F.E, ethanol fraction of
HemoHIM.
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