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Table 1. Food consumption and intake of heme iron for 13weeks.

Dose-of Nf)' of Food consumption Mean daily 'intake Total inté?ke of
Heme iron animals of Heme iron Heme iron
(%) examined (glratiday) (g/kg BW/day) (g/kg BW)
Males
0 10 25.1(55.9)° 0.00 0.0
0.8 10 23.6(54.1) 0.43 394
2 10 24.3(54.5) 1.09 99.1
10 25.8(57.8) 2.89 263.1
Females
0 10 18.7(78.1)° 0.00 0.0
0.8 10 20.1(83.4) 0.67 60.7
2 10 18.3(75.0) 1.50 136.6
10 18.3(76.7) 3.84 349.2

* :Values in parentheses are for food consumption calculated as g/kg BW/day.
Abbreviations: BW;body weight.
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Table 2. Urinalysis data at week 13 in SD rats treated with heme iron.

Heme iron
0% 0.8% 2% 5%
No. of animals examined 5 5 5 5
Males
Protein - 1 1 1 2
+ 4 3 2 2
1+ 0 1 2 1
Glucose - 5 5 5 5
1+ 0 0 0 0
2+ 0 0 0 0
Occult blood - 5 5 4 2
=+ (FE¥ 1) 0 0 0 2
+ () 0 0 1 1
Ketone body - 2 0 1 1
+ 2 2 3 1
1+ 1 3 1 3
Urobilinogen 0.1 5 5 5 5
1 0 0 0 0
2 0 0 0 0
Bilirubin - 2 4 4 5
1+ 3 1 1 0
2+ 0 0 0 0
pH 6.5 0 0 0 0
7.0 0 0 0 0
7.5 0 0 0 0
8.0 3 1 0 2
8.5 2 4 5 3
Females
Protein - 4 5 2 2
+ 1 0 3 2
1+ 0 0 0 1
Glucose - 5 5 5 5
1+ 0 0 0 0
2+ 0 0 0 0
Occult blood - 5 4 5 5
+ (F 1) 0 0 0 0
+ (A ) 0 1 0 0
Ketone body - 5 5 4 5
+ 0 0 1 0
1+ 0 0 0 0
Urobilinogen 0.1 5 5 5 5
1 0 0 0 0
2 0 0 0 0
Bilirubin - 3 5 2 3
1+ 2 0 3 2
2+ 0 0 0 0
pH 6.5 0 0 0 0
7.0 0 0 0 0
7.5 1 1 1 1
8.0 2 2 1 1
8.5 2 2 3 3
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Table 3. Hematology data for SD rats treated with heme iron for 13 weeks.

Heme iron
0% 0.8% 2% 5%
No. of animals examined 10 10 10 10
Males
WBC (<10°/ul) 515 + 1.96 503 + 147 575 + 141 467 + 0.59
RBC (x10%u1) 88 + 03 89 + 04 88 + 03 88 + 04
Hb (g/d)) 155 + 0.6 155 + 0.5 154 + 0.6 154 + 0.5
HCT (%) 460 + 1.7 460 + 14 456 + 2.3 46.1 + 1.7
MCV 6i)] 522 + 19 51.8 + 1.8 51.8 + 2.7 525 + 24
MCH (pg) 17.6 + 0.7 175 £ 09 175 + 0.7 17.6 + 0.7
MCHC (g/dl) 337 + 0.8 337 + 1.0 337 + 1.0 335 + 0.7
Pit (<10°/ul) 999.6 + 140.5 1028.6 + 115.1 1017.1 + 1489 10140 + 119.2
Reticulocytes (%) 22 + 03 22 + 04 22 + 03 22 £ 04
(x10°/ul) 189.8 + 28.1 191.0 + 35.0 197.6 + 26.2 196.7 + 37.6
Differential leukocyte counts
Neutrophils (%) 16.8 + 4.6 151 + 3.7 158 + 6.1 176 + 4.6
(x10°/ul) 086 =+ 0.36 076 + 034 090 =+ 0.40 084 + 034
Eosinophils (%) 22 + 09 1.9 + 0.6 20 + 0.8 1.9 + 0.6
(x10°/ul) 0.10 + 0.03 0.09 =+ 0.04 0.11 = 0.04 0.09 + 0.02
Basophils (%) 02 =+ 03 02 + 0.2 02 + 03 02 + 02
(x10°/ul) 0.01 + 0.01 0.01 + 0.01 0.01 + 0.02 0.01 + 0.01
Lymphocytes (%) 750 + 59 78.1 + 42 76.7 + 5.7 748 + 5.1
(x10°/u1) 387 + 1.50 393 + 1.19 442 + 1.13 348 + 032
Monocytes (%) 58 £ 19 48 + 12 54 £ 16 54 £ 15
(x10%/u1) 031 + 020 023 + 0.04 031 + 0.12 026 + 0.08
Females
WBC (x10%/u1) 313 + 0.82 3.60 + 1.32 345 + 097 3.66 + 1.13
RBC (<10%u1) 83 + 04 82 + 04 80 + 0.2 82 + 03
Hb (g/dD) 149 + 04 151 + 0.7 148 + 0.3 151 = 0.6
HCT (%) 447 £ 1.7 455 £ 24 445 £ 1.0 454 + 2.0
MCV [6i)] 541 + 2.0 558 + 14 554 + 1.8 55.8 + 2.1
MCH ((J4] 180 = 0.5 185 + 0.5 184 + 0.5 185 + 0.5
MCHC (gd) 332 + 05 333 + 06 332 + 03 332 + 06
Plt (x10°/u1) 986.3 + 107.9 900.9 + 137.3 986.1 + 85.8 941.1 + 134.6
Reticulocytes (%) 21 £ 05 25 £ 0.6 23 + 05 24 + 0.7
(x10°/u1) 176.0 + 42.6 2062 + 532 181.9 + 39.1 1989 + 533
Differential leukocyte counts
Neutrophils (%) 129 + 59 13.6 + 49 125 + 8.0 131 + 59
(x10°/ul) 040 + 0.23 048 + 023 043 + 030 046 + 020
Eosinophils (%) 27 £ 0.7 23 £ 1.0 22 + 1.0 22 + 09
(x10°/u1) 0.08 + 0.02 0.09 =+ 0.05 0.07 + 0.03 0.08 + 0.04
Basophils (%) 04 =+ 0.2 03 =+ 0.2 03 + 03 03 + 03
(x10°/u1) 0.01 =+ 0.01 0.01 + 0.01 0.01 + 0.01 0.01 + 0.01
Lymphocytes (%) 795 + 7.0 79.0 + 53 792 + 85 789 + 8.0
(<10°/ul) 250 + 0.75 285 + 1.09 275 + 0.88 294 + 1.06
Monocytes (%) 45 + 1.5 49 + 1.5 59 + 4.1 55 + 39
(x10°/u1) 0.14 = 0.04 0.17 £ 0.07 0.19 = 0.11 0.18 =+ 0.07

Values are means + SDs.
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Table 4. Serum biochemistry data for SD rats treated with heme iron for 13 weeks.

Heme iron
0% 0.8% 2% 5%
No. of animals examined 10 10 10 10
Males

TP (g/dL) 631 + 0.23 6.27 + 0.32 631 + 0.19 644 + 022
A/G ratio 2,17 £ 0.22 201 + 0.28 203 + 0.13 1.84 + 0.24
Alb (g/dL) 430 =+ 0.18 416 =+ 0.13 422 £ 0.13 416 =+ 0.16
Total Bil (mg/dL) 0.06 =+ 0.01 0.07 + 0.02 0.06 + 0.02 0.06 + 0.01
GLU (mg/dL) 110.6 + 15.1 1146 =+ 15.6 1140 + 204 121.0 + 188
TG (mg/dL) 579 + 207 57.6 + 204 645 + 419 71.1 + 344
T-CHO (mg/dL) 642 + 120 574 + 95 60.1 + 149 662 + 7.7
BUN (mg/dL) 143 + 24 146 + 19 140 + 19 143 + 14
CRE (mg/dL) 034 + 0.04 032 + 0.03 032 + 0.03 032 + 0.02
Na (mEQ/L) 1457 + 09 146.1 + 0.7 1455 + 1.6 1453 + 0.8
Cl (mEQ/L) 1054 + 1.0 1058 + 1.2 1050 + 1.2 105.1 = 0.7
K (mEQ/L) 467 + 0.16 464 + 0.15 461 =+ 0.19 462 + 0.19
Ca (mg/dL) 984 + 025 9.78 + 0.29 9.78 + 0.17 9.80 + 0.27
P (mg/dL) 6.02 + 034 587 + 0.60 6.14 + 0.61 585 + 0.74
Fe (pg/dL) 1462 + 222 151.6 + 29.8 1475 + 283 1279 + 19.8
AST (IU/L) 137.8 + 30.5 1273 + 29.0 117.7 + 16.2 119.6 + 194
ALT (IU/L) 331 + 43 30.5 + 3.2 304 + 4.8 341 + 5.6
ALP (IU/L) 272.8 + 35.0 3152 + 443 313.0 + 885 297.8 + 46.6

v-GTP (IU/L) <3 <3 <3 <3

Females

TP (g/dL) 7.04 + 0.55 6.89 + 0.46 712 + 0.57 694 <+ 0.31
A/G ratio 298 £ 0.35 3.00 + 0.28 275 + 0.24 274 + 0.33
Al (g/dL) 526 = 0.50 516 + 0.38 522 + 046 508 + 0.32
Total Bil (mg/dL) 0.10 + 0.03 0.09 + 0.02 0.09 + 0.03 0.10 + 0.02
GLU (mg/dL) 108.7 + 12.0 106.7 + 17.9 111.7 + 139 1151 + 16.8
TG (mg/dL) 61.3 + 444 487 + 19.8 7577 £ 61.5 351 + 185
T-CHO (mg/dL) 819 + 27.6 80.5 + 14.0 819 + 121 717 + 129
BUN (mg/dL) 141 + 24 149 + 2.1 141 = 1.7 146 + 22
CRE (mg/dL) 038 =+ 0.04 038 + 0.04 038 + 0.04 038 + 0.04
Na (mEQ/L) 1436 + 13 1441 + 12 1430 + 1.2 143.8 + 0.8
Cl (mEQ/L) 105.6 + 1.9 1063 + 1.3 105.0 = 1.7 1053 + 1.2
K (mEQ/L) 441 £ 0.21 423 + 0.27 433 + 0.19 415 + 014
Ca (mg/dL) 1024 + 041 10.11 + 0.37 1022 + 0.27 10.19 + 0.26
P (mg/dL) 455 + 091 474 + 0.46 505 + 044 521 + 047
Fe (pg/dL) 367.5 + 85.2 2982 + 623 2874 + 504 313.0 + 68.5
AST (IU/L) 1125 + 29.1 1043 + 17.1 120.7 + 33.7 1034 + 274
ALT (IU/L) 242 + 43 250 + 49 272 + 9.1 265 + 152
ALP (IU/L) 158.7 + 81.0 1144 + 26.6 1349 + 36.6 158.8 + 52.0

y-GTP (IU/L) <3 <3 <3 <3

Values are means + SDs.
"M:Si,qniﬁcantly different from the controls at p<0.05 and p<0.01 respectively (Dunnett's test ).
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Table 5. Body and organ weights data for SD rats treated with heme iron for 13 weeks.

Heme iron
0% 0.8% 2% 5%
No. of animals examined 10 10 10 10
Males
Body weight (2 5435 + 514 5273 £ 42.7 5489 =+ 31.2 543.6 + 46.0
Brain (2 2.17 + 0.09 216 + 0.07 2.15 + 0.08 2,18 + 0.07
(g/100gBW) 040 =+ 0.03 041 =+ 0.03 039 =+ 0.02 0.40 + 0.03
Thymus (2) 027 + 0.05 028 + 0.07 030 =+ 0.06 0.27 + 0.07
(2/100gBW) 0.05 =+ 0.01 0.05 =+ 0.01 0.05 =+ 0.01 0.05 + 0.01
Heart (2 1.52 + 0.15 .52 + 0.17 1.57 + 0.12 1.52 + 0.12
(g/100gBW) 028 + 0.02 029 + 0.03 029 =+ 0.02 0.28 + 0.02
Lungs (2 137 + 0.13 131 + 0.12 140 + 0.10 141 + 0.07
(2/100gBW) 025 =+ 0.03 025 + 0.03 0.26 + 0.02 0.26 + 0.02
Spleen (2 0.74 + 0.10 073 + 0.14 075 + 0.11 0.73 + 0.08
(g/100gBW) 0.14 =+ 0.02 0.14 =+ 0.02 0.14 =+ 0.02 0.14 =+ 0.01
Liver (g 1263 + 228 1200 + 1.21 13.01 + 1.56 1340 + 2.00
(g/100gBW) 231 + 0.23 227 + 0.12 237 + 021 246 + 0.19
Adrenals (2 0.054 + 0.008 0.049 + 0.006 0.053 £+ 0.006 0.050 =+ 0.005
(mg/100gBW) 100 + 2.0 94 + 1.2 9.7 + 1.3 93 + 1.0
Kidneys (2 327 £+ 043 3.19 + 023 337 + 020 331 + 0.29
(g/100gBW) 0.60 = 0.06 0.61 = 0.03 0.61 =+ 0.03 0.61 + 0.03
Testes (2 334 £+ 0.36 3.68 = 0.18 377 + 025" 3.59 + 0.40
(g/100gBW) 062 =+ 0.10 070 + 0.05 0.69 =+ 0.04 0.66 + 0.09
Pituitary (2 0.014 + 0.002 0.015 + 0.002 0.015 + 0.001 0.014 £ 0.001
(mg/100gBW) 262 + 031 292 + 0.25 269 + 0.20 2.61 + 0.35
Thyroid (2 0.029 + 0.005 0.027 + 0.001 0.030 =+ 0.004 0.033 £ 0.004"
(mg/100gBW) 529 + 0.88 5.09 + 046 546 + 0.59 6.14 £ 050
Salivary gland  (g) 092 + 0.10 0.89 + 0.05 0.87 + 0.07 0.95 + 0.09
(g/100gBW) 0.17 + 0.01 0.17 + 0.01 0.16 + 0.01 0.18 + 0.02
Seminal vesicle  (g) 1.92 =+ 0.31 1.97 + 029 1.86 =+ 0.19 1.96 =+ 0.32
(g/100gBW) 036 =+ 0.06 037 + 0.05 034 + 0.04 036 + 0.06
Prostate (2 139 + 027 1.34 + 0.19 1.35 + 0.18 1.38 + 0.21
(g/100gBW) 026 + 0.05 025 + 0.03 025 + 0.04 0.25 + 0.03
Females
Body weight (2 2748 + 22.0 280.0 + 229 2825 + 13.5 2722 + 272
Brain (2 1.92 + 0.06 1.94 =+ 0.06 1.90 =+ 0.06 1.93 =+ 0.09
(g/100gBW) 0.70 + 0.07 0.70 + 0.06 0.67 =+ 0.04 0.71 + 0.07
Thymus (2 025 + 0.04 025 + 0.06 024 + 0.04 0.26 + 0.09
(g/100gBW) 0.09 =+ 0.01 0.09 =+ 0.02 0.08 =+ 0.02 0.09 + 0.03
Heart (2 091 =+ 0.09 097 =+ 024 0.88 =+ 0.07 0.93 + 0.09
(g/100gBW) 033 + 0.02 035 + 0.07 031 =+ 0.02 034 + 0.04
Lungs (2 1.03 + 0.08 1.07 = 0.26 098 + 0.11 1.01 £ 0.10
(2/100gBW) 038 + 0.04 038 + 0.08 035 + 0.03 037 + 0.04
Spleen (2 045 + 0.05 047 + 0.06 046 =+ 0.04 0.50 + 0.11
(g/100gBW) 0.16 + 0.02 0.17 + 0.02 0.16 + 0.01 0.18 + 0.03
Liver () 637 + 0.95 634 + 0.70 632 + 047 6.16 + 0.65
(g/100gBW) 231 + 022 227 + 022 224 + 0.17 226 + 0.15
Adrenals (2 0.062 + 0.008 0.055 =+ 0.007 0.056 =+ 0.010 0.056 £ 0.007
(mg/100gBW) 225 += 3.0 19.6 = 2.5 198 + 32 20.5 + 3.1
Kidneys (2 1.69 =+ 0.22 1.73 = 0.11 1.71 £ 0.15 1.69 =+ 0.11
(g/100gBW) 0.61 + 0.06 0.62 + 0.05 0.60 + 0.05 0.62 + 0.06
Ovaries (2 0.067 =+ 0.013 0.072 =+ 0.012 0.072 £ 0.020 0.069 =+ 0.008
(mg/100gBW) 249 =+ 6.1 256 + 4.0 253 + 64 257 + 3.7
Pituitary (2 0.020 + 0.005 0.018 =+ 0.002 0.017 =+ 0.003 0.019 =+ 0.004°
(mg/100gBW) 734 £ 152 641 + 1.19 6.14 + 1.17 710 = 1.61°
Thyroid (2 0.022 + 0.004 0.022 =+ (.004" 0.023 =+ 0.004 0.023 £+ 0.004
(mg/100gBW) 7.89 + 1.72 778 + 1.29° 8.02 + 1.19 8.54 + 1.42
Salivary gland  (g) 055 + 0.04 0.56 + 0.02 0.53 + 0.06 0.54 + 0.07
(g/100gBW) 020 =+ 0.02 020 =+ 0.02 0.19 =+ 0.02 0.20 + 0.01

Values are means + SDs.

A"**:Si;:niﬁcantly different from the controls at p<0.05 and p<0.01.respectively (Dunnett's test ).

? Number of effective animals was reduced to nine due to the failure of organ sampling.

Pituitary, Thyroid,Salivary gland,Seminal vesicle,Prostate : to mesure organ weight after formalin fixed.
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Table 6. Histopathological findings in SD rats treated with heme iron for 13 weeks.

Male Female

Heme iron (%) 0 5 0 5
No. of animals examined 10 10 10 10

Organs Findings
Liver Focal necrosis, hepatocytes + 0 0 1 0
Kidney Basophilic tubules + 3 2 1 1
Cyst P 0 0 1 1
Heart Focal necrosis, myocardium + 2 0 0 0
Pancreas Lobular atrophy + 1 2 1 0
Thyroid Ultimobranchial rest P 1 0 0 0
Pituitary Cyst, pars distalis P 0 0 0 1
Eye Focal atrophy, retina, unilateral + 1 0 2 1
Retinal rosette, unilateral + 0 0 0 2
Small intestine  Diverticulum P 1 0 0 0

+: Minimal, P: Present
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Fig. 1. Body weight curves for male and female SD rats treated with heme iron for 13 weeks.
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Fig. 2. Daily food intake for male SD rats treated with heme iron for 13 weeks.

Fig. 3. Daily food intake for female SD rats treated with heme iron for 13 weeks.
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Appendix 1. Defected organs in histopathological examination in SD rats treated with heme iron for
13weeks.

Male Female

Heme iron (%) 0 5 0 5
Organs No. of animals 10 10 10 10
Mammary gland - 2 - -
Parathyroid 1 - - -
Lymph node, mediastinum - 1 5 3
Trachea - - 1 -
Esophagus - - 1 -
Zymbal'sgland 2 - - -
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