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Effect of Iron Overload on Bone Marrow, Liver and Spleen in Rats*
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ABSTRACT Objective: To explore the effects of the iron dextran on bone marrow, liver and spleen in iron overload rats. Methods:
Forty Wistar male rats were randomly divided into four groups including control group (0.9 mg), low-dose iron group (0.3 mg),
middle-dose iron group (9 mg) and high-dose iron group (18 mg), then were injected with intraperitoneal iron dextran every other day for
six weeks. The general situation and the related indicators were detected. Results: There was no significant difference in white blood
cells, red blood cells, hemoglobin and platelets among these groups (P> 0.05). Compared with the control group, the iron content of
bone marrow in the middle-dose iron group and the high-dose iron group were significantly higher than that of the control group (P<
0.05). Compared with the control group, the liver coefficient and the spleen coefficient of the middle-dose iron group and high-dose iron
group was increased by 52%, 148%, 56% and 100% respectively (all P<<0.05). Compared with control group, the iron concentration of
the liver and spleen in the middle-dose iron group and high-dose iron group was increased by 52%, 148%, 40% and 127% (all P<0.05),
and the serum iron was increased by 35% and 165% (P< 0.05). Conclusions: Even the iron overload doesn’t impact on peripheral blood
of rats, but inhibits the function of rat bone marrow, liver and spleen significantly.
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Table 1 Results of peripheral blood of rats in different groups (xt s)

WBC RBC Hb PLT
Groups Amount
(x 10°/L) (x 102/L) (g/L) (x 10°%L)
CG 10 9.36% 4.80 7.56% 0.87 142.20% 4.92 1020.90% 162.50
LIG 10 8.21% 3.94 7.29% 0.27 141.60+ 11.48 862.40+ 148.40
MIG 10 11.06% 4.52 7.03% 0.38 143.40% 6.57 1275.00+ 181.64
HIG 10 1133+ 3.22 7.02+ 0.82 142.70% 7.51 1014.50+ 183.64
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Table 2 Grading of extracellular iron content of bone marrow of rats in different groups

Iron grading of bone marrow cells

Groups Amount
+ ++ ++ -+
CG 10 4 3 3 0 0
LIG 10 7 3 0 0 0
MIG 10 0 1 4 3* 2%
HIG 10 0 1 2 3* 4%

Note: The iron content of bone marrow in the MIG, HIG group were significantly higher than that of the CG group, *P<0.05.
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| BHEETERLEE (x 1000)
Fig. 1 Prussian blue iron staining of bone marrow (X 1000)

Note: A.deficiency iron group; B.control group; C.middle-dose iron

group; D. high-dose iron group.
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Table 3 Results of coefficient of liver and spleen of rats in

different groups(xt s)

The coefficient of liver The coefficient of liver

Groups  Amount
(%) (%)
CG 10 2.30+ 0.29 0.18+ 0.03
LIG 10 2.19+ 0.35 0.14+ 0.03
MIG 10 3.50+ 0.59* 0.28+ 0.06®
HIG 10 5.70% 1.55% 0.36+ 0.14®

Note: “P<0.05, compared with LIG group; *P<0.05, compared with CG
group; ‘P<0.05, compared with MIG group.
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Table 4 Iron content of liver and spleen and serum iron of rats in

different groups (x* s)

Iron Concentration

Serum Iron
Groups Amount ( umol/g Prot)
(pmol/L)
Liver Spleen
CG 10 4487+ 9.73 31.70+ 5.49 77.62+ 10.84
LIG 10 30.35 6.08 29.00+ 5.71 53.54+ 10.97
MIG 10 114.18+ 11.80°  44.24+ 7.99®  104.77+ 8.91®
HIG 10 180.99+ 42.65% 72.03+ 19.39%™ 20530+ 7.52%

Note: *P<0.05, compared with LIG group; °P<0.05, compared with CG
group; P<0.05, compared with MIG group.
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