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A 13-week Subchronic Oral Toxicity Study of Carob Germ
Colour in F344 Rats

Koichi Takada*®, Kazuhiro Toyoda, Toshiyuki Shoda, Chikako Uneyama,
Tohru Tamura and Michihito Takahashi

A13-week subchronic oral toxicity study of carob germ colour, one of natural colour additives was car-
ried out in F344 rats at dose levels of 5.0, 1.7, 0.6, 0.2 and 0 %in the powdered diet. Rats were ran-
domly allocated to 5 groups, each consisting of 10 males and 10 females. No animals died during the ex-
periment and no changes in body weights and food intakes were observed in any dosed groups. Changes
indicating obvious toxicity of carob germ colour were not observed in the organ weights, hematological,
serum biochemical and histopathological examinations. These findings indicate that the treatment of 5 %
carob germ colour in diet for 13 weeks did not cause any significant toxicity in rat.
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Fig. 1. Growth curves of F344 rats treated with carob germ colour for
13 weeks
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Fig. 2. Sequential changes of daily food intakes in F344 rats treated

with carob germ colour for 13 weeks
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Table 1. Average intakes of food or carob germ colour per rat
Daily intakes of
Sex Group No. of Total intakes of
rats Food Carob color Carob colour
examined (g/rat) (g/rat) (g/rat/ 13 weeks)
Control 10 15.43 - -
0.2% 10 15.64 0.031 2.79
Male 0.6% 10 15.02 0.090 8.10
1.7% 10 15.06 0.256 23.04
5.0% 10 15.21 0.761 68.49
Control 10 10.24 - -
0.2% 10 10.02 0.020 1.80
Female 0.6% 10 10.40 0.062 5.58
1.7% 10 10.05 0.171 15.39
5.0% 10 10.06 0.503 4527

Table 2. Hematological and biochemical findings of F344 male rats treated with carcb germ colour for 13 weeks
Dose level

ltem Control (10) ¥ 0.2%(10) 0.6 %(10) 1.7%(10) 5.0%(10)
WBC 102/l 470+ 479 487+ 6.4 409+35* 453149 46.224.0
RBC 104/l 940 + 20 952+ 34 929 + 45 954 + 26 986 £47 *
Hb g/dl 1521 0.2 154+ 0.4 15.1+ 0.6 1541 0.4 15.90.7
Ht % 450+ 1.2 449+ 15 440+22 451+ 13 46.142.3
MCV £l 4794+ 04 472+ 03%* 4731 02** 4721 03* 46.810.4 **
MCH Pg 1621 0.3 16.21 0.2 16.31 0.1 162+ 0.2 16.1£0.1
MCHC  g/dlI 33.8% 0.8 344 0.4 34.3 0.4 3421 05 345402
PLT 1012 /41 790 4.0 79.0+ 3.0 80.0+ 4.0 80.0+ 3.0 81.0+6.0
TP g/dl 6.6 0.2 6.6+ 0.2 6.6 0.2 6.6+ 0.1 6.510.2
AG 24+ 02 251 0.2 24+ 0.1 251 0.1 24101
Alb g/dl 4.7+ 0.1 47+02 47+ 0.1 471 0.1 46102
TG mg/di 75+ 19 97+ 33 94+ 20 99+ 24 83118
T-Cho  mg/dl 65+ 6 645 65+ 5 68+ 4 6316
BUN mg/dl 18.0+ 1.4 19.94 1.1 ** 195+ 1.2 * 188+ 1.3 19.211.5
CRN mg/dl 0.3 0.1 0.3+ 0.0 0.3+ 0.0 0.3+ 0.0 0.3£0.0
Na mEQ/1 145 1 145+ 1 14411 145+ 1 144 1
Cl mEQ/} 103+ 1 10441 10241 103+ 1 10241
K mEQ/I 43+ 0.3 39+ 02™ 42+03 3.9+ 0.3* 43103
Ca mg/dl 10.31 0.1 10.7 4 0.1 ** 105+ 0.2 10.6 £ 0.2 ** 10.410.3
Pi mg/dl 69105 6.4+ 0.3 6.6+ 0.4 6.4+ 0.6 6.5+0.6
ASAT U/ 93+ 8 70+ 4 ** 84+7 * 76+ 11 ** 98+8
ALAT /1 57+6 56+ 3 56+ 9 56+ 6 589
ALP /1 314+ 30 305+ 23 323+ 25 313+ 17 31729

a) Numbers in parenthesis represent the number of samples examined

b) Values are means + S.D.

*, %% : Significantly different from the control at p< 0.05, p<0.01, respectively
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Table 3. Hematological and biochemical findings of F344 female rats treated with carob germ colour for 13 weeks
Dose level

Item Control (10) ¥ 0.2%(10) 0.6 %( 10) 1.7 % (10) 5.0%(10)
WBC  102/gl 304+49° 3481 4.9 319+ 4.8 368+ 4.1 * 365+ 56 *
RBC 104/ 21 862+ 29 848 + 36 870 + 48 883+ 40 880 + 37
Hb g/dl 15.6+ 0.4 154+ 0.7 156+ 0.8 158+ 0.7 15.6+ 0.6
Ht % 434115 428+1.9 442124 448+ 2.1 446+ 1.9
MCV fl 50.4+ 0.4 50.5+ 0.3 50.8+ 0.3 50.7 + 0.4 50.6+ 0.3
MCH Pg 1821+ 0.2 182+ 0.3 18.0+ 0.2 17.8+ 0.2 ** 17.74 0.2 **
MCHC  g/dI 36.0 0.6 36.0% 0.4 355+ 05 * 352+ 0.4 ** 35.0% 0.4 **
PLT 1072/ 1 76.0+ 5.0 85.0+ 27 81.0% 5.0 83.0% 5.0 *+ 79.0+ 3.0
TP g/dl 64+ 0.1 6402 65+ 0.2 64403 6.3+ 0.1
AG 2.8+ 0.1 2.8+ 05 3.0+02 2.9+ 02 3.0+ 03
Alb g/dl 47+ 0. 47+ 04 48+ 0.2 48102 47+ 0.1
TG mg/dl 20+ 8 20+ 9 176 16+ 6 181 5
T-Cho  mg/dl 82+ 9 82+ 15 82+7 82+ 11 79+ 8
BUN mg/dl 1581 1.7 160+ 1.5 162+ 2.1 157 1.3 159+ 0.9
CRN mg/dl 0.3+ 0.1 0.3+ 0.0 0.3£0.0 0.3+ 0.0 0.3+ 0.0
Na mEQ/I 144+ 2 143 1 145+ 2 1441 2 14412
Cli mEQ/I 106+ 1 105+ 1 105+ 2 105+ 2 105 2
K mEQ/I 40+ 02 41103 40+02 42+03 42103
Ca mg/dl 101+ 0.2 10.1+ 0.2 1031 0.2 1044 0.2 *+ 10.3% 0.2
Pi mg/dl 6.0t 0.3 591 0.2 58+ 0.4 561 05 57104
ASAT W71 73+ 4 76+ 4 75+ 4 767 77+ 6
ALAT /1 39+ 2 41+3 40+ 4 4116 40t 4
ALP u/1 211+ 15 208 + 20 209+ 23 239 % 86 219+ 28

a) Numbers in parenthesis represent the number of samples examined
b) Values are means + S.D.
* ** : Gignificantly different from the control at p<0.05, p<0.01, respectively

Table 4. Absolute and relative organ weight of F344 male rats treated with carob germ colour for 13 weeks
Dose level
Organ Control (3)® 0.2%(10) 0.6 %( 10) 1.7%(10) 50%(10)
Body weight 31821 1037  314.61 861 3103+ 12.75 316.5+ 12.20 3159+ 14.18
Brain 1.950 + 0.048 1.946 + 0.035 1.951 £ 0.028 1.951 + 0.042 1.961+ 0.025
Thymus 0.204 + 0.044 0.195 + 0.026 0.202 + 0.042 0.200 + 0.032 0.195 £ 0.030
Lung (R) 0.656 + 0.034 0.675 £ 0.039 0.675 £ 0.042 0.661 % 0.037 0.676 + 0.041
Lung (L) 0.3521 0.019 0.357 % 0.013 0.360 + 0.030 0.368 + 0.027 0.363+ 0.023
Heart 0.940 + 0.071 0.956 + 0.057 0.941 % 0.058 0.932+ 0.039 0.939 % 0.054
Spleen 0.672 0.064 0.644  0.032 0.629 + 0.028 0.664 + 0.035 0.644 + 0.038
Liver 7.887 + 0.278 7.986 + 0.400 7.841+ 0.534 7.974 + 0.492 7.909 + 0.377
Adrenal (R) 0.019  0.001 0.019 £ 0.002 0.019% 0.002 0.019+ 0.004 0.018  0.001
Adrenal (L) 0.022 + 0.003 0.022 + 0.004 0.022 + 0.003 0.021 £ 0.002 0.021 £ 0.004
Kgdney (R) 0.982+ 0.074 0.961 £ 0.026 0.925 + 0.042 0.957  0.037 0.979+ 0.058
Kldnfay L) 0.994 + 0.061 0.979+ 0.018 0.956 + 0.039 0.948 + 0.042 0.985 + 0.056
Testis (R) 1.466 + 0.077 1.491+ 0.058 1.498 + 0.041 1.485 + 0.062 1.476 £ 0.048
Testis (L) 1.510 £ 0.082 1.535 + 0.041 1.515+ 0.043 1,508 £ 0.073 1.519 1 0.040
c)

Thymus 0.064 + 0.012 0.062  0.008 0.065 £ 0.012 0.051+ 0.002 *  0.062+ 0.011

a) Numbers in parenthesis represent the number of samples examined
b) Values are means + S.D.

c) Relative organ weight as a percentage of body weight
* : Significantly different from the control atp < 0.05,
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Table 5. Absolute and relative organ weight of F344 female rats treated with carob germ colour for 13 weeks
Dose level

Organ Control {10V 0.2%(10) 06%(10) 1.7%(10) 5.0%(10)
Body weight 1674+ 1001”  166.9+ 7.58 170.3 £ 4.86 1716+ 6.22 1705+ 7.76
Brain 1.746 £ 0.030 1.785 1 0.025 1.793+ 0.033* 17934 0.032*  1.764 % 0.060
Thymus 0.162+ 0.017 0.161 % 0.021 0.170 % 0.019 0.1711 0.019 0.173+ 0.023
Lung (R) 0.476 + 0.032 0.469 + 0.022 0.490 £ 0.028 0.486 + 0.037 0.486 + 0.036
Lung (L) 0.250 £ 0.012 0.249 + 0.009 0.263 + 0.020 0.266 + 0.031 0.257 + 0.014
Heart 0.566 + 0.037 0.567 + 0.030 0.596 % 0.027 0.585  0.035 0.570 % 0.034
Spleen 0.397 + 0.022 0.400 + 0.069 0.416 % 0.029 0.424 £ 0.039 0.395 + 0.023
Liver 3.665 ¢ 0.224 3.659 % 0.209 3.771+ 0.211 3.917 + 0.320 3.736+ 0.210
Adrenal (R) 0.021+ 0.003 0.019 % 0.002 0.023 + 0.002 0.021  0.002 0.022 + 0.008
Adrenal (L) 0.024 + 0.004 0.022 + 0.002 0.024 £ 0.003 0.023 + 0.003 0.022 + 0.002
Kidney (R) 0.570 + 0.027 0.573 + 0.028 0.576 + 0.030 0.574 + 0.038 0.547 + 0.030
Kidney (L) 0.576 % 0.027 0.570 £ 0.029 0.588 + 0.025 0.567 £ 0.041 0.554 + 0.033
Kidney (R)°) 0.341 1 0.021 0.344 1 0.011 0.338+ 0.016 0.334 + 0.015 0.321+ 0.017 *
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a) Numbers in parenthesis represent the number of samples examined
b) Values are means + S.D.

¢) Relative organ weight as a percentage of body weight

* : Significantly different from the control at p<0.05

IS BRI 53 4 R AR
. FORR, FETHYE L U—iRE0 1 kiE

BWTKELREIZE

- k70, HERMH wﬂﬂm%ﬁHEQW%m DTEVWSDEEZ ST,
=L MR T HEC Y AR IMERETE (MCV) e ik
2$%0.2%,0.6%,1.7% B L U5.0% BT, HETIE .
i 2 FfL 1) IEMHEF R o B8R4, &5 - SRRy

FR I b 72

bROLNT, F72, F344F v P TOERBEMIZEELTH
LRTVEHETHL I WD, %
AT (WALN

Db, WFhoRSHIIEWTORPIRCHNIEL, &
HonY, f/, HAFEHIZ
FRIBOON e o/Z Ed b, I THREOEHERIIE

WRHETHDLLE

REOEMHL.7% B L U5.0% 8T, FHYRMEKEER
(MCH) DA 1.7% B L U5.0%ET, FHyhimekiife
FIRE (MCHC) D4 5%0.6%,1.7% 3 & U5, 0% FE T
HENH, BWEELEETHY, WBEEHEEREBEONR
HoFRT7T— GWEY, s?, 4RY) ofENTSH
D, MOE#T L85 A—F =120 EHRDLNLE Do
e e S EEENERICZ LW LEE R SR,

ML ZERRAIZ B WT, HET BUN O#i0, ASAT
DY LA DEHBICBWTAHEAE RO ONZA, B
Lo EMEEOZED SN EWERELREHTHY, T/
IR A ARG E RO b h kb oz, 1€
TINHHREHEB BT 2Zd I d HEFEN TR
ZLWhDrEZ LRI,

HIMIZ BT A WIREIZR TR, HILEB L URESE D
BB HOLNT, 7o, AU TEEORBETEET S
TWITNORERIZOFED SN d o/,

WA AR ORR, HETRO OGO
iE, FFiEOMZREE, MEowtaFits, HTHEH6N
7EROSYEE, BROBGEBELN 2 LidvIhdg
WHICOSEL, a0 7REORGIC L 5 FEAEMEDRIM

ek, 172, 29~36 (1997)

2) AHZTE RSB Z2 &Y. WipHBaT
6, 98~108 (1994)

3) “ANMINIo7doRKEMOMEGE" pp. 1655
RAbZEH A S (1972)

4) e X, HNFRE, MR RE Aozt
BHERERES. ¥ auv—T74—F 4, 6, 671~
678 (1983)

5) BBy, WETH, WHEAIRS  RREIN o &k
B L U EAREREBEOME, My aud—
T+ —F A4, 8, 91~105, (1985).

6) IWE 5, FPOHER, FIE OB, i % Fv b
— R EREBRIC B 2 HEIN IR OME. KRBT
]k, 40, 163~187, (1981).

7) iHAk T ARSI ERRIM O A B
U9 MBI ANRKROFERICOWT, EEH
87, 215~219 (1993)

8) ATHEEE, Hl f, mEEIESE, BINKE, THEH

“KIRBBREANY F7y 2" Kk ®E (1979)
9) BEFIESE EHE, WikEEm, HBHEE © B[R

MARKEFE] 7 pp.105~120 FHk FHE (1993)

10) Kojima,T. Tanaka,T. Mori, H.Kato,Y. and Nakamura, M. :
Acute and subacute toxicity test of onion coat, natural
colorant extracted from onion(Allium cepa L)), in(C57BL/6
x C3H)Fmice. J Toxicol Environ. Health , 38, 89~101
(1993)



98 BEVEEa AW EFETRE #1155 (1997)

11) bl fZ—ER, TEIEkEE, dsek, 4 REE, HiE
", SHHz, BIEEAN CF3445 v P EHWL-b
AFY EREOIAEMESEEERE.
&, 112, 57~63 (1994)

12) s —BB, IRk, WISk, 4REE, =HH
2, EibGE, SEEAN: Vatv L DF3M 5
y MBI A 13BMBREHRERER. BRH
# 113, 44~50 (1995)

13) ARFE, WIEME, Sk, HFALEE, £ -

14)

15)

%, & BEE BEEANL2FFOEMEOFMLT
y MCBUY A HEESEEEERARE. BRI
#, 114, 27~32 (1996)

Boorman, G. A, Eustis, S. L., Montgomery, C. A., Jr. and
Mackenzie, W. F. II (eds):“Pathology of the Fischer rat,
Reference and Atlas” Academic Press, San Diego (1990)
HINERRE, NP id & ¢ ACL F344, Wistar 3 & U° Don-
ryu i f T v MBI 2 BRBAEEL S L UIEEEE
525, [ Toxicol Pathol, 1,13~17 (1988)





