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The effect of pentoxifylline on radiation-induced bone loss in C3H/HeN mice
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Developments in cancer therapies and diagnostic tech-
niques have improved the long-term survival of cancer
patients. Certain cancer treatments, such as radiotherapy,
often harm normal tissue as well as the specifically tar-
geted cancer cells. High doses of radiation induce bone
loss. This study investigated the effects of pentoxifylline
(PTX) on radiation-induced bone loss in C3H/HeN mice.
C3H/HeN mice were divided into sham and irradiation
(3 Gy, gamma-ray, IR) groups. The irradiated mice were
treated for 12 weeks with vehicle, PTX (p.o.) or PTX
(s.c.). Grip strength, uterus weight, serum alkaline phos-
phatase (ALP) and tartrate-resistant acid phosphatase
(TRAP) level were measured. Tibiae were analyzed using
micro-computed tomography. There were no significant
differences in the degree of grip strength, body weight
and uterine weight between IR group and PTX-treated
group. Treatment of PTX significantly preserved trabecu-
lar bone volume, trabecular number, trabecular separation
and bone mineral density of proximal tibia metaphysic.
The administration of PTX lowered serum TRAP in IR
mice, suggesting that PTX can reduce the bone resorptive
rate in mice. Our experimental data support the protec-
tive role of PTX against bone loss in imradiated mice.
Based on the findings of this study, development of PTX-
based treatments is anticipated to address bone loss after
radiotherapy. Prospective dose escalation studies are re-
quired to determine the appropriate dosage of PTX.
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computed tomography, trabecular bone
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Fig. 1. Effect of pentoxifylline (PTX) on grip strength (A),
body weight (B) and uterus weight (C) in irradiated mice
(IR, 3 Gy). C3H/HeN mice were treated with vehicle or
PTX (250 mg/kg/day, p.o. or 50 mg/kg/day, s.c.) for 12
weeks. Data are expressed as means = S.D. (n = 6).
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Fig. 2. Effect of pentoxifylline (PTX) on serum alkaline
phosphatase (ALP, A) and tartrate-resistant acid phosphatase
(TRAP, B) in irradiated mice (IR, 3 Gy). C3H/HeN mice
were treated with vehicle or PTX (250 mg/kg/day, p.o. or
50 mg/kg/day, s.c.) for 12 weeks. Data are expressed as
means = S.D. (n = 6). © p<0.05, ™ p<0.01 vs IR group at
corresponding parameters.
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Fig. 3. Representative micro-CT three-dimensional images of trabecular architecture of tibia in (A) sham control, (B) irradiation
control and a (C) irradiation + pentoxifylline (s.c.)-treated mouse.
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Fig. 4. Effect of pentoxifylline (PTX) on trabecular (A-E) and cortical (F) bone properties of tibia in irradiated mice (IR, 3 Gy).
C3H/HeN mice were treated with vehicle or PTX (250 mg/kg/day, p.o. or 50 mg/kg/day, s.c.) for 12 weeks. BV/TV, bone volume
density (A); Tb.Th, trabecular thickness (B); Tb.N, trabecular number (C); Tb.Sp, trabecular separation (D); BMD, bone mineral
density (E); BV, cortical bone volume (F). Data are expressed as means + S.D. (n = 6). ~ p<0.05, ™ p<0.01 vs IR group at
corresponding parameters.
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