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Developmental expression and regulation of divalent metal transporter 1 in rat heart

CHEN Ying-Ying', XIA Qiang', Qian Zhong-Ming® (1. College of Medical Sciences, Zhejiang University,
Hangzhou 310031 .,China; 2. Department of Applied Biology and Chemical Technology, Hong Kong Polytechnic U-
niversity, Hong Kong, China)

[Abstract]  Objective: To investigate the expression of divalent metal transporter 1 (DMT1) mRNA in male
Sprague-Dawley rat heart of different ages and the expression of DMT1 regulated by dietary iron. Methods: Re-
verse transcriptase (RT)-PCR and Western blot were used in this study. Results: (1)Two isoforms of DMT1 mR-
NA [with and without iron-responsive element (IRE) | were both detected in rat heart, which were correlated with
heart iron content. During development., both of two isoforms of DMT1 mRNA expression were the lowest at the
age of PND 7, and increased at PND 21, 63 to 196. (2)After fed with a high iron diet or low iron diet for 6 weeks.,
the rats developed iron overload or iron deficiency respectively. No significant differences in DMT1 mRNA expres-
sion were detected among iron overload, iron deficienct and control rats. By using Western blot analysis, a 21%
and 40% reduction in DMT1 protein non-IRE form and IRE form respectively were found in iron overload rat (P<C
0.01, vs control). Increases (26% ~28%) in the levels of two isoforms of DMT1 protein were also observed in
iron deficient rat (P<C0. 01, vs control). Conclusion: The level of DMT1 mRNA expression in heart is age depen-
dent; the two isoforms of DMT1 protein may be both regulated by iron on the posttranscriptional mechanism.
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Fig. 1 RT-PCR for detecting the expressions of two
isoforms of the DMT1 mRNA in rat hearts of
different ages (n=7)

PND: postnatal day. * P<<0. 05, " * P<<0. 01 com-
pare to non-IRE form of the same age. " P<C0. 05,7+ P
<C0. 01 compare to PND7 rats. # P<C0. 05, ** P<C0. 01
compare to PND21 rats. 3% P<C0. 01 compare to PND63

rats.
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Fig. 2 Correlation between expressions of two iso-

forms of the DMT1 mRNA and iron content in

myocardium
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Table 1 Body weight, Hb, Serum iron and heart non-heme iron concentrations in control
rats (CN), iron deficient rats (LLF) and iron overload rats (HF)
Body weight Hb Serum iron Heart non-heme iron
B Group n )
(g) (g/1L) (mmol/L) (mg/g dry weight)
CN 5 333.00+18.15 178.9+6.8 25.2842.54 0.06740. 009
LF 5 272.14+11. 96"~ 58.348.9" " 3.1841.20%* 0.030£0.003* *
HF 5 336.43+18.49 195.0+£7.6% 48.3144.90* 0.388+0.032**

Q

* *ps control P<C0.01;* * P<C0. 01 compared with control group
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Fig. 3 The expressions of two isoforms of the DMT1
mRNA in hearts of control rats (CN), iron de-

ficient rats (LF) and iron overload rats (HF)
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Fig. 4 The expressions of two isoforms of the DMT1
protein in hearts of control rats (CN), iron de-
ficient rats (LF) and iron overload rats (HF)
(n=5)
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