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A 13-week Subchronic Oral Toxicity Study of Orange Color in F344 Rats

Makoto Miyauchi, Fumio Furukawa®, Akiyoshi Nishikawa, Hideaki Nakamura, Takayoshi
Imazawa and Masao Hirose

A 13-week subchronic toxicity study of orange color was performed in both sexes of F344 rats by feeding
them a CRF-1 powder diet containing 0%, 0.18%, 0.55%, 1.66%, and 5% concentrations of the substance. No
animals died during the administration period, and no changes in body weight or food intake were found in any
of the dosage groups. There were significant increases in serum cholesterol in males given 1.66% or higher
concentrations of orange color and in females given 0.55% or higher concentrations, and significant increases in
alkaline phosphatase in males given 1.66% or higher concentrations, possibly due to the high-fat composition of
the orange color diets. In addition, some hematological, serum biochemical, and histopathological changes were
observed in the groups given greater than 0.55% concentrations, but they did not suggest obvious toxicity. These
findings indicate that under these experimental conditions the no-observed-effect level (NOEL) of orange color
in the diet for 13 weeks is 0.18% and the no-observed-adverse-effect level (NOAEL) is 5%.
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Fig.1. Growth curves for F344 rats treated with orange color for 13 weeks
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Table 1. Food consumption and intake of orange color

Food consumption

(g/rat/day) Daily intake (g/rat) Total intake (g/rat)
Group  Male Female Male Female Male  Female
5% 14.1 8.8 0.71 0.44 643 399
1.66% 13.9 9.0 0.23 0.15 210 136
0.55% 142 9.1 0.08 0.05 7.1 4.5
0.18% 14.0 9.3 0.03 0.02 2.3 1.5
0% 138 9.3 . - - .
Table 2. Hematological and serum biochemical data for F344 male
rats treated with orange color for 13 weeks
d 5% 1.66% 0.55% 0.18% 0%
WBC (10%/ul) 44152  45%5 40+4 422 42+6
RBC (10%u1) 91941  943%£36 91126  918+26  907+29
Hb (g/dl) 151406 15.6+06 151+05 153%£04 15.0%05
Ht (%) 432+19 443+16 436*1.1 435%+1.1 433+13
MCYV (fl) 47.0+04" 47.0%03" 479106 474+03 47.8+0.5
MCH (pg) 164+01° 165+02 165+01 166%0.1 165+04
MCHC (g/dl) 349104 351202 345%05 351%03 34.7%07
PLT (10%u1) 829+24 822452 813*12 81.9%37 80.7%35
TP (g/dl) 6.8+02" 65%01 66*01 65%01 65+0.1
A/G 254017 24%01° 23*02 24%02° 22%02
Alb (g/dl) 49+02" 4601 46+01 46%01 45%01
T.Bil (mg/dl)  0.1£0 0.1%0 0.1%0 0.1%0 0.1%0
TG (mg/dl) 89423 96+22  109%+41" 78%22 6921
T.Cho (mg/dl) 74+4"  63%£5"  60+4 57+7 56+5
BUN (mg/dl) 23.0+£0.8 202+13 187%15 180%1.6 192%20
CRN (mg/dl)  03%+0.1" 030 030 0340 0.3+0
Na(mEQ/dl)  144%1 144%1 1451 1431 1431
Cl (mEQ/) 1031 1041 1031  104=%1 1041
K (mEQ/dI) 45402 46+02 47102 48+01 46%03
Ca (mg/dl) 108+03" 103%+02 10401 104£02 104+02
P (mg/dl) 6.4+06 58%+04" 61%x02° 60%£03" 6.5%03
AsT (1U/1) 88+6 79410 93+6  75%9 81+11
AIT (IU/1) 555 56+7 58+6 50+5 555
ALP (1U/) 369+19™ 351%+25" 344%15 329+19  323+30
3 : Mean*S.D

*,** : Significantly different from the control group at p<0.05, p<0.01,respectively.
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Table 3. Hematological and serum biochemical data for F344
female rats treated with orange color for 13 weeks

2 5% 1.66% 0.55% 0.18% 0%
WBC (107/ul) 30£7%°  39%5 37%5 365 3747
RBC (10%/u1) 873+27  891+37  889+19 884%20  864+20
Hb (g/dl) 154+05 158+07 158+03 156+04 15403
Ht (%) 433£13 444%19 44510 440109 432*1.1
MCV (fl) 496+03" 498+03 500+03 498+04 50.1%+04
MCH (pg) 17.6+02 17.7£02 17803 17703 178402
MCHC (g/dl) 356+04 356+04 355+04 355%05 356+05
PLT(10%u1) 796+35 807+43 817150 819%35 774%36
TP (g/dl) 6602 65+t02" 65+02" 66+02 69+02
A/G 27402 26+02 27402 27+01  27+02
Alb (g/d1) 48+02" 47+01" 48+02" 48+01 50:+01
TBil (mg/dl)  0.1%0 0.1+0 010  0.1%0 0.10
TG (mg/dl) 48+21"  55+15"  41+16 53%217 2948
T.Cho (mg/dl) 117+£9”  103+5"  93x+14" 89+14 82:+6
BUN (mg/dl) 188+22 173%17 173+17 161209 17.2%13
CRN (mg/dl) 030 030 030  03%0 030
Na(mEQ/dl)  143+1 143£1°  144%1 14411 14442
Cl(mEQ/l)  104+2 105+1 107£1° 1061 105+1
K (mEQ/dl) 43+04 45+037 43203 44%07 4.0%03
Ca (mg/dl) 105+04° 10.4%02" 105+01 106+02 10.8%02
P (mg/dl) 56+07 54+03 56+05 59%07 59%03
AsT (IU/1) 726 75+6 757 80+10  76%5
AIT (1U/1) 435 43+3 41+4 41%4 42+4
ALP (1U/N) 23419  240+17  238%22 215+25 21627

9 : MeantS.D

* ** . Significantly different from each the control group at p<0.05, p<0.01,respectively.
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Table 4. Relative organ weights of rats treated with orange color
d 5% 1.66% 0.55% 0.18% 0%
Body weight (g) 312.0+12.3Y 316.5+285 327.3%£29.1 310.1£18.6 302.5£16.0
Brain (g%) 0.62£0.03 0.61+0.04 0.60%£0.05 0.62+0.03 0.63+0.03
Thymus (g%) 0.071£0.015 0.065:0.016 0.060+0.015 0.065+0.010 0.068+0.012
Lung (R)(g%) 0.20%0.01 0.20+0.02 0.19+0.02 0.20+0.01 0.2010.01
(L)(g%) 0.11£0.00 0.11%0.01 0.10+0.01 0.11%0.01 0.11%0.01
Heart (g%) 0.29+0.01 0.2920.03 0.291+0.02 0.294+0.02 0.30%0.02
Spleen (g%) 0.20%0.01 0.200.01 0.20+0.02 0.21£0.01 0.20+0.01
Liver (g%) 2.48+0.08" 2.26%0.20" 2.23£0.22 2.24%0.06 2.19+0.07
Adrenal (R)(g%) 0.006£0.001 0.005£0.001 0.005:£0.001 0.006:+0.001 0.0050.001
(L)X g%) 0.006+0.001 0.006+0.001 0.006+0,001 0.006+0.001 0.006+0.001
Kidney (R)(g%) 0.30%0.02 0.29%0.03 0.29+0.03 0.31%0.01 0.27:£0.10
(L)(g%) 0.30%0.01 0.30+0.02 0.30+0.03 0.31%0.01 0.31£0.02
Testis (R)(g%) 0.48+0.02 0.47+0.03 0.4740.04" 0.48+0.02" 0.50+0.03
(L)(g%) 0.48%0.02° 0.48+0.04 0.47£0.04 0.48+0.01 0.5120.02
2 5% 1.66% 0.55% 0.18% 0%
Body weight (g) 158.9%7.0 164783 160.5+5.2 167.7+£7.6 163.4+6.4
Brain (g%) 1.12%0.05 1.07+0.04 1.09+0.04 1.06%+0.04 1.08+0.05
Thymus (g%) 0.097£0.014 0.095+0.010 0.0971£0.009 0.097+0.016 0.093+0.013
Lung (R)(g%) 0.29:£0.02 0.28%0.03 0.28+0.02 0.27+0.02 0.28+0.02
(L)(g%) 0.16%0.01 0.15%0.01 0.15%0.01 0.15+0.01 0.153+0.01
Heart (g%) 0.37%0.03 0.35%0.02 0.36+0.02 0.36%0.02 0.35+0.03
Spleen (g%) 0.241+0.02 0.24%0.01 0.24%0.01 0.23%0.01 0.23£0.01
Liver (g%) 2.53+0.17" 2.28+0.10 2.25+0.12 2.13£0.11 2.19+0.10
Adrenal (R)(g%) 0.01210.002 0.011£0.002 0.011£0.001 0.011£0.001 0.012£0.002
(L)Y (g%) 0.014+0.002 0.012%0.002 0.012£0.002 0.012£0.002 0.014+0.002
Kidney (R)(g%) 0.32+0.02 0.31£0.02 0.32%0.01 0.32+0.02 0.33+0.01
(L)(g%) 0.32+0.02 0.32+0.01 0.33%0.01 0.32+0.02 0.33£0.01
) : Mean+S.D
* +% . Gionificantly different from each control group at p<0.05, p<0.01,respectively.
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