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Effect of deferoxamine administration on the treatment of iron accumulation-induced osteopenia
in male mice
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Abstract: Objective To explore the therapeutic effect of deferoxamine on iron accumulation-induced osteopenia and to
understand its mechanism of action. Methods  Thirty-two 2 — month-old male ICR mice were randomly divided into 4 groups (n =8,
in each). Group A (control) received normal saline. Group B, C, and D received intraperitoneal ferric ammonium citrate ( FAC)
injection of for 2 months. After 2-month intervention, group A and B were sacrificed. Group C and D received intraperitoneal injection
of normal saline or DFO for another month, and then sacrificed. Serum iron, calcium, phosphorus, type I collagen C-terminal peptide

(CTX), tartrate-resistant acid phosphatase 5b ( TRAP-5b), osteocalcin ( BGP), superoxide dismutase ( SOD), malondialdehyde
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(MDA) , liver iron content, and liver iron particle Peals’ staining were determined. The cancellous bone of the left femur scanned and
analyzed using micro-CT and 3D reconstruction. Results (1) Serum and liver iron content measurement as well as liver Peals’
staining showed a significant increase in group B than in group A, indicating the success of the iron accumulation model. The iron
related indices decreased significantly after DFO treatment in group D. (2) CTX and TRAP-5b in group B were significantly higher
than in group A, but BGP was lower than in group A. CTX and TRAP —5b in group D was lower than in group C, but BGP was
higher in group D than in group C, indicating DFO reversed partially the increase of bone resorption and inhibition of bone formation
due to iron accumulation. (3) Serum oxidative stress makers MDA was higher in group B than in group A, but SOD was lower
than in group A. MDA decreased but SOD increased in group D compared to group C. (4) Micro-CT demonstrated that compared
with group A, group B showed decresed cancellous bone parameters. After one month intervention, bone parameters improved in
group D comparing to group B. Conclusion The administration of DFO can reverse partially the increase of bone resorption and

inhibition of bone formation due to iron accumulation, therefore increase BMD and improve bone microarchitecture. The mechanism

may be associated with the modulateion of oxidative stress.
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Table 1

Comparison of the contents of serum calcium,

phosphorus, iron, and liver iron content among the groups (x %s)

A F5(mmol/L)  B(pmol/L)  #k(wmol/L) JFRERR (ng/g)
A 2.48 +£0.13 3.06£0.16  32.44 +2.84 175.83 £11. 04
B 2.44 +0. 11 3.06 £0. 13 57.10 £5.15% 1213.90 +160. 65*
C 2.30 £0. 10 2.62 +0.07 56.13£3.22  1005.75 £93. 50"
D

2.19£0.05"¢ 1.79 £0. 04> 35.47 £1.37%¢ 457.82 £27.93"

FBAS A A, P <0.01;C.D 45 B4 A, P <0.01;
D415 C A g, P <0.01
Note: B group vs A group,*P <0.01; C, D group vs B group,”P <
0.01; D group vs C group,“P <0.01.
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Fig.1 The comparison of trend of the contents of
serum calcium, phosphorus, iron, and liver iron
content in mice

Note: B group vs A group,*P <0.01; C, D group vs B
group,”P <0.01; D group vs C group,“P <0.0l.
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Fig.2 The staining of iron particles in the mouse liver

of each group (Peals’ staining, X 100)

A normal liver; B: iron treatment group, with obvious iron
deposition; C: control group after one month iron treatment,
with less iron deposition; D: DFO group after one month iron

treatment, with obvious decrease of iron deposition.
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Table 2 Comparison of bone turnover indices and oxidative stress markers among each group (x *s)

20531 CTX (ng/mL) Trap-5b(U/L) BGP(ng/mlL) MDA ( nmol/L) SOD(U/ml)
A 83.58 £9.42 7.59 £0. 62 98.76 +15. 21 5.43 £0. 81 9.06 £0.97
B 117.46 £10. 57* 11.53 £0. 33* 52.58 +3.70* 8.36 +0.94* 6.90 0. 81°
C 108.09 = 11. 34 9.91 +0.51 60.28 £3.22 8.27 £0.92 8.00 +0. 75"
D 84.91 9. 12" 6.03 +0.27"° 95.52 +12.93" 6.83 £0.76"° 8.76 +0. 78"
. BHS A A ,*P<0.01; C.D 45 B, "P<0.01; D45 CAHE,P<0.01.

Note: B group vs A group,*P <0.01; C.D group vs B group,”P <0.01; D group vs C group,“P <0. 01.
. 159
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Fig.3 Comparison of the serum bone turnover indices P<0.01; D415 C4lHEL, P <0.01
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TE: B2 A 41148, *P <0.01;C.D 45 B 414, P <0.
01;D 415 C 414, P <0.01

Note: B group vs A group,*P <0.01; C.D group vs B group,”

group,”P <0.01; D group vs C group,“P <0.01.

P <0.01; D group vs C group,“P <0. 01
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Fig.5 The 3-D image of the cancellous bone of the distal

femur. A: group A; B: group B; C: group C; D: group
D. The trabecular number and continuity decreased more
obviously in group B than in group A. After DFO
treatment, the trabecular number increased and the space

narrowed in group D than in group C.
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Table 3  The 3-D parameters of the cancellous bone of the distal femur in the intervened groups (x *s)
21 5 vBMD ( mg/mm?) BV/TV(%) Tb. N(N/mm) Tb. Th( pm) Tb. Sp(um) SMI
A 211.16 +30. 52 16.72 £4.21 4.25 +0.34 76.55 +3.62 255.05 £21. 10 1.72 0. 15
B 160. 98 +16. 57° 9.84 +2.13° 1.45 +0. 46° 64.73 £1.79° 96.32 +14.27° 2.48 +0.23°
C 167.29 +18.23 12.44 3. 11 2.50 +0.77 66.47 £3.28 147.16 £ 16. 55 2.23+0.45
D 194. 09 +24. 25> 15.68 +2. 17> 3.72 £0. 31" 72.13 2. 77> 213.15 £13. 16> 1.90 £0.31"¢

TE: BALS A 4ILEE,*P <0.01; C D415 BALILE,"P<0.01; DALS C 4l P <0.01,
Note: B group vs A group,®P <0.01; C.D group vs B group,”P <0.01; D group vs C group,°P <0.01.
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