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Summary

Sucroferric oxyhydroxide (SF), a mixture of starch, sucrose, and ferric oxyhydroxide, is expected as a phos-
phate-binder with low iron accumulation. In this study, nutritional availability and organ accumulation of iron derived
from SF were compared with other iron compounds. In Experiment 1, 18 male 4-week-old Wistar rats were divided
into three groups and were fed AIN-93G diet containing 20 ug/g of iron as ferrous sulfate (FS(II)), ferric citrate (FC)
or SF for 28 days. Concentrations of hemoglobin, serum iron, liver iron and kidney iron were high in the order of
FS(II)-administered group > FC-administered group > SF-administered group. These results indicate that the avail-
ability of SF was lower than that of FS(II) or FC at a nutritional level. In Experiment 2, 30 male 4-week-old Wistar
rats were divided into 5 groups, one group was fed AIN-93G diet and the other groups were fed AIN-93G diet with
1.85mg/g or 740 mg/g of iron as FC or SF for 31 days. Serum phosphorus concentration decreased depending on
the iron dose regardless of the type of iron compound. Serum, liver and kidney iron concentrations increased de-
pending on iron dose. The liver and kidney iron did not differ depending on the type of iron compound at loading
of 1.85 mg/g. However, at 740 mg/g, the liver and kidney iron in the SF-administered group were significantly lower
than those in the CF-administered group. Growth inhibition was observed at 7.40 mg/g of iron-loading, but the degree
was smaller in the SF-administered group. These results indicate that SF is equivalent to CF in the phosphate-bind-

ing ability, but is less than CF in the luminal absorption of iron contained.
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Table 1 Indices of iron status in rats fed diets containing 20 ug/g of iron as several iron sources

Tron source Serum iron Z;?S:;fgr? Hemoglobin Hematocrit
(ng/dL) %) (g/dL) (%)
Ferrous sulfate 155+ 26" 263+47" 134+03° 395+08"
Ferric citrate 121 £15™ 181 27" 128 +04" 373+10"
Sucroferric oxyhydroxide 60 +7° 7725 104+04" 31.2+1.2°

*, Transferrin saturation was calculated as (serum iron/serum total iron-binding capacity) x 100.
Values are means £ SEM (n = 6). Values in the same column not sharing a common superscript differ significantly (p < 0.05).
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Fig. 1 Effect of iron-loading on rat growth in experiment 2
In the table, values are means = SEM (n = 6). Values not sharing a common superscript
differ significantly (p < 0.05).

Table 2 Iron contents in liver and kidney rats fed diets containing 20 ug/g of iron
as several iron sources

Tron source Liver Kidney

(ng/g) (ug/g)
Ferrous sulfate 36.7+20° 298+14°
Ferric citrate 259+ 1.7° 298+21°
Sucroferric oxyhydroxide 235+1.3° 235+09°

Values are means = SEM (n = 6). Values in the same column not sharing a common
superscript differ significantly (p < 0.05).

Table 3 Effect of iron-loading on blood iron status in experiment 2

Group Serum iron Transferrin saturation Hemoglobin
(ng/dL) (%) (g7dL)
Control 272+5° 51.9+0.8" 134+0.1°
FC 357 + 14 69.7+3.0° 142+0.1°
SF 371+22° 66.7+4.1° 144+02°
HFC 393+ 14 914+1.1° 147+01°
HSF 474 £17° 95.0+0.2° 147+02°

Values are means = SEM (n = 6). Values in the same column not sharing a common superscript differ
significantly (p < 0.05).



FEICHB LTS, AENHE TN THKRT 2 AR
FEDTRD H N7z,

Table 312, E2 OEHOIMER, +S A 729 >
g, NEFOC VEEYF LD, 1.85me/g D%
B L2 FCREE SFRETIE, S ofliE & 13 8 B4R
2, WENOEH S A HEBEIC I L CTEDS S M ER L
T\W/zo 740 mg/g O % Ffif L 72 HFC # & HSF # %
FCHBXUSFHE LI LG, ~NT/oE VEEL
ECEALDS e 20 72285, 5 v A7 2) VIR EIL S
W OFER & AX BRI EHERSHICBVTI0% DL RIS
FCHEFLEALTED, MHARKGHLOMTENRD S
Nizo —7J5, MUESEEX, HSFHIZBWTOHAR, FC B
JOSFREICHER L TR LA LTEBY, HFCH L DO
12 EATRD BTz,

Table 412, %2 OXHONRIRTEMREE T L 072,
1.85mg/g D#k#% Afif L7z FC Bt & SF BETId, #4bah
OFE L RIS, TN OBEE D RFIREEC Ik L <8k
BREEDSHH 5 M LH LTz, 740 mg/g O8k% AMf L7z
Wity B LW, 7T vESI %5 2 72 HFC B0
AMBFCHBIOSFREL D bFREALH L, A7 0kl
%5 2 7- HSF #TIZ FC B X O°SF B & A AR o $ki i
72otze WFIETIZ, HFCB X OHSFEEE I, FCB X

O°SF BRI U CRRiREDS ERH L T\w/z25, HFC R &
HSF #M x5 L, 7T VBN %5 2 72 HFC BEAS A
7 a gkl % 4. 2 72 HSF BRI IR L CHAF I E kIR EE &
AL, WA EEDD bz,

Table 512, FEBR2 O&HOMEBEY v BL ANV T L
W F L7z, AR L728ba Y o R & 1 mELRIC,
FAME ORI - T Y Y IREIAKT L, s v
T AEEEIL R LTV,

%P, SBGHIEH, miE) v, miEA VY AU oM
WHAEALFREOMICIIHHE OEZ RO R > 72,

Table 6 |2, B2 O KOS L OB MES:, 5,
U VIRER F L Oz, JFIRO SRR IR I A
RO, B S OBLE & kO RN & OB EAS
—EHLTWhhrolz, TOMOILTEICE L TiE, I &
i & HIZ, BEAMNTLH I EICE o TREAMET 3 210
MRBD BNz, &I, FIRO M L M LT,
PR EILVITE, KTEPHLNIIKERo72, 71
UEEHIANE R 0D OEVIZOWTIE, EHE
(740 mg/g) AWM OWE OIS, M, ~vFriZBw
T, A7 ugkll$#5 o HSF #537 = 0 eI # 5 o HFC
LY DABITRMEZ R L 72,

Table 4 Effect of iron-loading on iron contents of liver, kidney and spleen in experiment 2

Iron content (ug/g)

Group

Liver Kidney Spleen
Control 72+6" 41 +1° 131£7°
FC 289 + 26" 764" 360 =15
SF 239 +25 71=4° 345+19°
HFC 1271 = 127¢ 102+ 3¢ 475 + 46°
HSF 622 £57° 70£2° 317+32°

Values are means = SEM (n = 6). Values in the same column not sharing a common superscript

differ significantly (p < 0.05).

Table 5 Effect of iron-loading on serum phosphorus and calcium con-

centration in experiment 2

Group Phosphorus (mg/dL) Calcium (mg/dL)
Control 77+0.1° 109+0.1°
FC 55+0.2" 11.3=0.1°
SF 59+0.3° 11.2+0.1°
HFC 46+04° 123+01°
HSF 43+04° 125+0.1°

Values are means = SEM (n = 6). Values in the same column not sharing
a common superscript differ significantly (p < 0.05).

Table 6 Effect of iron-loading on zinc, copper and manganese contents of liver and kidney in experiment 2

Zinc (ug/g) Copper (ug’/g) Manganese (ug/g)
Group
Liver Kidney Liver Kidney Liver Kidney
Control 24.6+0.7" 232+03" 409+0.10° 8.26 +0.50° 2.30+£0.06° 1.29+0.02°
FC 21.1+04° 216+02° 3.16+0.03" 6.18+0.36" 151 +0.04™ 1.00+0.01*
SF 224 +04™ 228+04" 352+006™ 6.19+027 1.65+0.02" 1.12+0.06"™
HFC 27.1+06° 172+0.7" 381+011" 375+0.07" 1.75+0.06" 0.99+0.06™
HSF 238+08" 18.3+0.7" 343+0.09" 3.80+0.14" 1.13£0.18° 0.88 £0.05"

Values are means = SEM (n = 6). Values in the same column not sharing a common superscript differ significantly

(0 < 0.05).
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