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13-week Subchronic Oral Toxicity Study of Phaffia Colour in F344 Rats

Hiroshi Onodera®, Kunitoshi Mitsumori, Kazuo Yasuhara,
Kiyoshi Takegawa and Michihito Takahashi

A 13-week subchronic oral toxicity study of phaffia colour was performed in both sexes of F344 rats by
feeding of CRF-1 powder diet containing 0, 0.2, 0.6, 1.7 and 5 %. Rats were randomly divided into
5 groups, each consisting of 10 males and 10 females. No animals died during the administration period.
There were no treatment-related changes in body weight gain, hematological and blood biochemical ex-
amination. No treatment -related histopathological changes were also observed in any dosed groups.
These findings indicate that the treatment of 5 % phaffia colour in diet for 13 weeks does not cause any

toxicological changes in rats.
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Table 1. Body weight and food consumption in rats fed diet containing phaffia colour for 2 weeks

Body weight Average food consumption
0 week 2 weeks (g/day/rat)
5% 146+3.4 198+5.0 15.2
2.5% 145+6.8 203+7.8 154
125 % 1451+6.0 201+8.8 15.1
0.6 % 144+£33 197+6.6 15.1
Control (acetone) 141146 197£6.2 15.6
Control 138+5.5 190+10.6 14.7
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Table 2. Food consumption and chemical intake in rats fed diet containing phaffia colour for 13 weeks

Food consumption Daily food intake Total food intake Phaffia colour intake
(g / animal / day) (mg / kg / day) e/kg) (mg / kg / day)
Group
Male  Female Male Female Male  Female Male Female
5% 15.6 10.5 2956 3255 269 296 448 493
1.7 % 14.7 9.7 977 1055 89 96 148 160
0.6 % 14.4 10.2 340 356 31 35 52 58
02% 14.4 9.9 113 123 10 11 17 18
Control 145 102 - - - - - -
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Fig. 1.

#m, 0.6%#LL Lo 5HT GOT DA ED 57z,
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Body weight curves in rats fed diet containing phaffia colour for 13 weeks
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Table 3.

Hematological data in rats fed diet containing phaffia colour for 13 weeks

Group WBC RBC Hb Ht PLT
(x 102/ ul) (x 104 /ul) (g/dl) (%) (x 104/ ul)
Male
5% 41:tSa) 929144 15.8+0.7 441+23 77.3%6.0
1.7 % 40%6 920+£31 15.6+0.4 437+14 74.3+2.5
0.6 % 41+7 931129 15.9£0.5 43.8%1.3 759+29
02 % 39+4 939431 15.8+0.5 447+1.5 77.8+4.0
Control 4519 936£81 159+£1.4 448%3.8 74.0x7.7
Female
5% 35+6 864138 15.9%0.7 433+1.8 79.3+3.7
1.7% 35+6 899154 16.4+1.0 4491£2.8 88.015.2 **
0.6 % 3617 919£45%*  16.4%0.8 46.6+2.3 112.4+6.0 **
02 % 38+4 928£37F*¥  16.70.6% 46.6£1.9 105.6+10.5%*
Control 366 859+29 159+0.5 43.0t14 79.4%3.1
a): Mean=* S.D.
* *% . Significantly different from the control at * p<0.05, ** p<0.01, respectively
Table 4. Differential leukocyte counts in rats fed diet containing phaffia colour for 13 weeks
Male 5, 214+45%% 15409 77.1£43% 01302 1.8+2.1
1.7% 24.414.1%%* 1.3+0.5 74.0£3.8%% 0.3+0.3 1.8+1.8
0.6 % 25.0+£2.7 %% 1.6+0.7 734131 %* 0.1£02 3.1%£23
0.2 % 22.5+£3.8%% 1.3x1.1 76.013.6%% 0.2+0.2 1.9+1.2
Control 17.3+3.6 1.3+0.5 81.3+35 0.1+0.2 22418
Female
5% 154+£3.6 1.1*1.1 83.3%+3.8 0.2%+0.3 3729
1.7 % 19.3+6.0 0.9+0.7 79.6+5.7 02103 25+1.6
0.6 % 13.8+4.9 1.410.8 84.61%5.5 0.2£02 41+21
0.2 % 16.2+2.5 13409 823%£29 0.2+0.3 3.6+29
Control 17.5+5.3 1.3%+0.8 81.1£5.2 0.2+0.3 4.6+3.7
a) : Mean=+ S.D.

* % . Significantly different from the control at * p<0.05, ** p<0.01, respectively

TEIHMRLTWS, IR ER 0TI AT
BIERD ) ERRZEPICEDEELE Y. L, R
REFIEHOREICE T, oy —HIdso &)
HUBGEDNEN, TAYFF U F ik, B, BErE
BAFORBRAOERSTTHY, FEITFHF7 I PR

PHOMBICE o TESRTWAD, BIEEeE, ERhk
DEFE, MELEBEE,SHENS V. —F, 197641
TAYFY U F e fpRMCEETSHT 77 4 TEREFR
oY, FORK, HKROBEIR, BELFGFOLRICLIYEE
WZTAS XTI F VR EETHI LML &2 o V&
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Table 5. Serum biochemical data in rats fed diet containing phaffia colour for 13 weeks

Gowp (e d g/ @eld)  @gld)  eld
Male
5% 64101 24+01 73.7£53 96.9+29.8 188+16  104+£02  53+03
1.7 % 6.5£0.1 25%+0.1 724x4.1 90.7£28.5 19.9+1.1 10402 5.54+0.3
0.6 % 64102 26+02 72.4+59 84.1:£25.4%% 193420  10.6+01  58%03*
02 % 65+t0.1 25%£02 68.4+%55 65.1+17.3%% 197112  104%£01  6.8:0.4%%
Control  6.4+0.2 2401 72.8+48  113.1+13.1 20.1+£18  105£02  55+03
Female T oo m T
5% 6.6+02 3.0%+02 103.9%9.4 252%6.5 1924+20 104+02  6.1£0.3
1.7% 6.5+02 3.0+02 97.8%76 20.5%9.1 18.7£1.8  103%+04  6.0+05
0.6 % 6.5£02 3.0%£02 97.3+98 23.5%74 18.5+1.4% 104£02  6.1+£04
02 % 6.5£02 29+02 96.3+6.2 2224100  17.9£1.3%% 105+02 6104
Control  6.5£02 29%02 98.3%75 28.5+9.3 20421 106102 61104
a): Meanz S.D.
* %% . Significantly different from the control at * p<0.05, ** p<0.01, respectively
Table5. Serum biochemical data in rats fed diet containing phaffia colour for 13 weeks (continued)
Na K a GOT . GPT ALP Alb
Group mEQ/D)  (mEQ/l)  (mEQ/I) U/ au/y U/ (g/d)
Male al* %ok k%
5% 144.8£0.9 *%43+0.3 106.010.6%* 755+8.5%* 53.0£3.0 348.5%165 4.5+0.1
17%  145.0%£0.9%*% 43£02 106.310.7%% 745+8.9%% 51.2+40 3388+£206 4.6+0.1
06%  1446E£1.0¥* 41402%%1055+1.8% 76.7£11.5% 56.715.0% 324.0£235% 4.6+0.1
02%  146.5+1.0¥* 44+02 1048+08%* 89.1+51 51.2%55 341.7+£189 4.6%0.1
Control  142.9+0.7 4.4%0.1 103.8+£08 90.9+12.5 524%41 343.1%£157 4.5%0.1
Female
5% 1440+12 4101 1054£10 70.7+£49%*% 394479 232.1+£313 5.0%02
1.7%  146.0%£12% 41%+02 1053%1.6 77.7£64 39.8+2.7 2224%16.6 4.8%0.1
0.6 % 1439414 40%£02 1052+1.1  69.8+£3.7%% 37.1£3.3%%223.7+£350 4.9%0.1
02%  144.8+1.1 3.8+02% 105117 67.9+4.1%% 41.9+6.5 229.6+184 4.8+02
Control 144.8%+1.1 4102 1064122  80.0+4.0 41.6+2.6 248.7+46.6 4.8+02
a): Mean* S.D.

* %% . Significantly different from the control at * p<0.05, ** p<0.01, respectively

VHAHH, FOBHICOWTORBRITIZEAERY, 77
7 4 THEERAOWEIIABELS% & KEIH85% Tdh 5 73,
KEMOEELBRET LD, S5 SN/ T77 747
BEEEIZT 774 T7100% DS Dk Fo 7z, EERICHW
THEREATORELL, ZORECEALTVLT 7
74 TREETEBRIGRMLL. £F L LTOEBEOER

HiZTable2 D7 7 7 4 TREENEICEKRL L. 40H
W T T A TREHOTAZ XS F IE8% TH -
7z, MESFEMRE BV THEOKRSEE T PLT RRIMEKD
BIMEASED S 7z A, HEMERREEFI %<, &
BB EB L EZ oN/z, BLERO MRS TIEHEOK
BRCHERIG IO E U ¥ SBROBSHRGHE TR



104 BEvEEZANBEFREITRE #1155 (1997)

Table 6. Organ weights of male in rats fed diet containing phaffia colour for 13 weeks

Dose level (%)
0 0.2 0.6 1.7 5
Absolute
Body (2) 312.0+£16.1% 31424103 314.2+17.4 314.6+12.8 327.4+13.1%
Brain(mg) 1911+4 19055 * 1923+ 5%% 1946 £ 4%k 1946 & 4%
Thymus(mg) 199426 20844 229+46 210+43 21547
Lung(g) R 0.66+0.08 0.660.05 0.67+0.04 0.671+0.04 0.69+0.04
L 0.354+0.02 0.3520.02 0.350.02 0.35+0.02 0.360.01
Heart(g) 0.93+0.09 0.95+0.05 0.92+0.05 0.93+0.05 0.97£0.07
Spleen(g) 0.6240.04 0.65+0.04 0.64£0.05 0.67£0.05% 0.64+0.03
—Relative
Brain (mg) 614+3 6072 % 613+3 619£2 ** 595+ 2 sk
Thymus (mg) 6416 66115 7312 67+12 66+14
Lung (mg) R 211423 209+17 214£10 213+14 21110
L 1135 11247 110+4 11348 108+3
Heart (mg) 298+18 301+16 294+ 14 296+15 295+15
Spleen (mg) 19710 207+12 20311 213415% 197410

a): Mean= S.D.

* %% . Sjgnificantly different from the control at * p<0.05, *% 5<0.01, respectively

Table 6. Organ weights of male in rats fed diet containing phaffia colour for 13 weeks (continued)

Dose level (%)
0 0.2 0.6 1.7 5
Absolute
Liver () 7.58£0.438)  7.28+041 736060  7.70+047 7.98+0.38%
Adrenal (mg) R 17£3.0 17£1.6 17£2.0 16£2.0 1612.1
L 18+2.1 17+4.5 19+1.5 19433 18+3.6
Kidney g R  0.9510.06 0.95+0.06 0.94%0.06 0.95+0.04 0.99+0.08
L 097%0.08 0.9310.05 0.9610.05 0.98%0.05 1.01£0.07
Testis(z) R 1.49%+0.05 1.51+0.02 1.44+027 1.51+0.04 1.52£0.07
L 143+023 1.561:0.09 1.48+0.27 1.55+0.05 1.53£0.06
_Re—lat-i-\-/e __________________________________
Liver (g) 2.43+0.09 2.3240.07 2.3410.09 2.4540.10 2.441+0.06
Adrenal (mg) R 54+09 54406 53+0.5 51+06 49+0.6
L 5.8£0.6 5.8+0.7 6.1£0.5 6.1+1.2 55+1.1
Kidney (g R 0.30£0.01 0.30£0.01 0.30%0.01 0.30+0.01 0.30+£0.02
L 031002 0.30£0.01 0.31£0.01 0.3140.01 0.31£0.02
Testis (g) R 0.481+0.03 0.48+0.02 0.46+0.09 0.48+0.02 0.46+0.02
L 0.46%0.08 0.50+0.03 0.47£0.09 0.49+0.03 0.47+0.02

a): Mean=* S.D.
* : Significantly different from the control at p<0.05
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Table7. Organ weights of fernale in rats fed diet containing phaffia colour for 13 weeks

Dose level (%)
0 0.2 0.6 1.7 5
Absolute
Body (g) 178.6+£6.02 172.3+5.5% 178.1%8.1 175.0410.3 179.9£6.8
Brain(mg) 1796 +4 178745 ** 1775£5 ** 1776 £3 ** 179743
Thymus(mg) 164+28 155+34 16620 17628 175436
Lung(g) R 0.47+0.03 0.48+0.03 0.4710.03 0.47:£0.02 0.49:+0.02
L 0.26+0.02 0.25%0.02 0.25+0.02 0.25£0.02 0.26+0.02
Heart(g) 0.610.04 0.59+0.05 0.60+0.04 0.57:£0.02%  0.61+0.03
Spleen(g) 0.41+0.02 0.39+0.03 0.40+0.06 0.40£0.03 0.40£0.01
—Rclat-i:/c_ -
Brain (mg) 1007+34 1038+45 998+ 35 101749 100049
Thymus (mg) 92+16 920+19 93:k11 10013 97121
Lung(mg) R 265+11 279120 26519 270+17 272+18
L 146+11 148£11 142+11 145:+8 145+11
Heart (mg) 34031 343126 338£20 32518 338+23
Spleen (mg) 23016 22920 225%34 228+11 225+10
a): Mean+ S.D.

* %% . Significantly different from the control at * p<0.03, *% 1<0.01, respectively

Table 7. Organ weights of female in rats fed diet containing phaffia colour for 13 weeks (continued)

Dose level (%)
0 0.2 0.6 1.7 5
Absolute

Liver (g) 4.00+0.24 3.85+0.19 3.94%0.20 3.78+£0.27 4.02+0.14
Adrenal (mg) R 20+2.4 21£3.0 21+1.8 19£2.2 20%3.5

L 23430 23432 21£2.0 21%26 221+2.0
Kidney (g) R 0.60+0.04 0.56+0.03*  0.58+0.04 0.5710.04 0.60£0.04

L 0.611+0.03 0.57+0.03% 0.59+0.05 0.591+0.03 0.6210.04

Relative -~ -------T-T-ToToToTmTmTmTmmTTT

Liver (g) 22440.15 2.2310.11 2.21+0.06 2.1630.12 2.241+0.08
Adrenal (mg) R 11.1+14 11.9+1.8 11.6+1.2 10.7+1.0 11.2+1.8

L 128+1.8 13.5+2.1 11.9£1.0 12.0£1.1 12.2+1.1
Kidney @ R 0.33:£0.02 0.330.02 0.33%0.02 0.3210.01 0.3310.02

L 0.34:0.02 0.33+0.02 0.33£0.02 0.34+0.01 0.34+0.02

a): Mean=t S.D.

% : Significantly different from the control at p<0.05
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Table 8. Histopathological findings in rats fed diet containing phaffia colour for 13 weeks

Organ Findings Male Female
g g 0% 5% 0% 5%
Stomach Squamous metaplasia in glandular stomach + 1 0 0 O
Ectopic gland in forestomach  + 0 1 0 O
Liver Microgranuloma + 1 1 1 3
Pancreas Acinar atrophy 1 1 0 O
Cell infiltration 0 0 1 0
Heart Myocarditis * 6 3 0 O
Lung Perivascular cell infiltration  + 0 1 0 0°
Peyer's patch in small intestine Calcification 0 1 0 O
Thymus Cyst + 0 1 0 0
Pituitary Dilatation of sinusoid  + 0 1 0 O
Rathke's pouch 0 1 0 1
Testis Fc?cal atrophy 1 0 - -
Diffuse atrophy 1 0 - -
Prostate Cell infiltration 1 0 - -
0 1 - -
Abdominal cavity Accessory spleen + 0 0 0 1
H oM, FHEHBEESCHEOADOET), BIIREEDZE 5z ik

(LR RIEE OIS AR R o2 L h b,
BEICERTA DL TIIhWwWEEZ LN, MfiELSEY
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