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Abstract: Objective To investigate the effects of lactoprotein iron chelates on rats with iron deficiency anaemia (IDA),
so as to provide insights into developing and utilizing novel iron supplements. Methods Seventy weaning female SPF-
graded rats of the SD strain were randomly divided into the control group (A), model group (B), ferrous sulfate group

(C), lactoferrin group (D), lactoferrin iron chelate group (E), Casein oligopeptide iron chelate group (F) and whey protein
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oligopeptide iron chelate group (G), with 10 rats in each group. The rats in group A were fed with normal diet, and
the others were fed with poor iron diet for IDA modeling. The corresponding interventions were given by intragastric ad-
ministration once a day. The iron ion concentrations of group C, E, F and G were 2.0 mg/kg, and the protein and oligo-
peptide concentrations of group D, E, F and G were 2 000 mg/kg. Body weight and hemoglobin of rats were measured
weekly during 21-day intervention. At the end, peripheral blood samples were collected, and blood routine, iron metabo-
lism and liver function indicators were determined. Results After the intervention, among blood routine indicators, the
rats in group C, E, F and G showed elevated hemoglobin, red blood cell, mean corpuscular volume and hematocrit, and
decreased free protoporphyrin and mean corpuscular hemoglobin concentration when compared with the rats in group B
(all P<0.05); among iron metabolism indicators, the rats in group C, E and G showed elevated serum ferritin, the rats
in group C, E, F and G showed elevated serum iron, the rats in group C, D, E, F and G showed decreased unsaturat-
ed iron binding capacity and total iron binding capacity when compared with the rats in group B (all P<0.05); among
liver function indicators, the rats in group E and G showed decreased alanine transaminase when compared with the
rats in group B (both P<0.05). Conclusions Lactoprotein alone could not completely improve IDA in rats compared

with traditional iron supplement (ferrous sulfate). Lactoprotein iron chelate, especially whey protein oligopeptide iron che-

late, could significantly improve IDA, iron reserve and liver function damage in rats.
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Table 1 Components of iron supplements
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Table 2 Comparison of blood routine indicators in rats of each group
21 n FEP/ (pg/L) Hb/ (g/L) RBC/x10"™ MCV/IL MCH/pg MCHC/ (g/L) HCT/%
A 7 334.76+52.977 163.46+14.42" 8.16+0.47% 53.16+3.76" 18.23+0.947 343.57+9.18% 43.26+1.72%
B 10 534.96+115.79% 93.64+7.89? 4.60+1.427 38.06+1.89% 17.88+4.15% 466.30+90.327 17.30+4.45%
C 10 415.87+56.017 136.16+6.33%% 6.90+0.71% 52.89+4.58" 19.49+1.76" 368.60+11.052% 36.27+1.80%
D 8 600.27+122.80% 101.16+11.55% 5.75+1.27% 38.89+2.40% 15.75+2.78" 404.52+62.26° 22.25+4.59%
E 9 417.69+87.59" 134.17+5.76% 7.03+0.562 50.58+2.68" 18.73+1.347 370.40+20.97%% 35.45+1.65%
F 10 373.19+104.93" 138.71+9.514% 7.07+0.70% 52.95+3.24% 19.00+1.18" 359.00+6.742% 37.26+1.85%
G 10 403.92+37.30" 145.98+8.29" 7.15+0.42% 52.74+1.97% 19.01+1.06Y 360.40+8.732% 37.64+1.49%
F/ZAH 9.434% 62.460% 15.255% 46.187% 11.052¢ 29.106° 50.935¢
PAE <0.001 <0.001 <0.001 <0.001 0.084 <0.001 <0.001
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Table 3 Comparison of iron metabolism indicators in rats of each group

2051 n SF/ (ng/mL) SI/ (pmol/L) UIBC/ (wmol/L) TIBC/ (pmol/L)
A 7 263.57+35.05" 36.29+12.01% 33.20+12.41% 69.49+4.56"
B 10 208.50+22.11% 6.36+1.94% 137.82+9.53" 144.18+9.83"
C 10 250.70+30.44" 34.27+11.44" 44.09+14.28" 78.36+8.26"
D 8 212.62+19.23% 12.26+6.04% 122.78+18.16® 135.04+15.01%
E 9 243.78+24.59" 38.72+17.78" 36.48+17.15% 75.20+5.34%
F 10 231.10+24.7172 37.00+12.08" 37.72+14.77% 74.72+10.63%
G 10 242.40+14.92" 44.36+12.717 30.49+13.38% 74.85+6.02%
FiH 5.583 14.696 94.595 111.444
PE <0.001 <0.001 <0.001 <0.001
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Table 4 Comparison of liver function indicators in rats of each group

2151 n TP/ (g/L) ALB/ (g/L) ALT/ (U/L) AST/ (U/L) DBIL/ (pmol/L) ALP/ (U/L)
A 7 51.04+3.75"% 29.77+2.31% 16.00+1.83% 122.57+13.56" 1.53+0.18" 124.43+32.55%
B 10 53.19+3.48" 30.17£1.77% 25.50+6.45" 156.80+18.77" 1.45+0.38" 179.60+53.26"%
C 10 48.58+2.84%% 27.48+1.57% 20.10+3.54"% 136.00+39.50" 1.46+0.29" 182.90+30.61"%
D 8 48.76+3.86*% 27.23+2.08% 21.62+2.88"% 120.75+25.47% 1.64+0.56" 231.88+56.37"
E 9 47.54+2.44%% 26.73+1.66% 19.33+4.09% 133.33+64.23" 1.78+0.76" 217.89+89.14"%
F 10 45.98+5.20 25.79+2.96% 21.30+5.23"% 127.40+24.35" 1.38+0.34" 158.20+24.53%%
G 10 45.09+4.15% 24.84+2.57% 19.00+4.78% 133.00+27.99" 1.60+0.37" 154.40+42.56%%
F/Z 18 5.284% 7.358% 17.244% 1.114% 1.970 20.596°
PAE <0.001 <0.001 <0.001 0.366 0.084 0.003
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