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A 13-week Subacute Oral Toxicity Study of Pectin digests in Rats

Hisayoshi Takagi#, Kazuo Yasuhara, Kunitoshi Mitsumori,
Hiroshi Onodera, Kiyoshi Takegawa and Michihito Takahashi

A 13-week subacute oral toxicity study of pectin digests was performed in both sexes of F344 rats.
Water containing 0, 0.15, 0.5, 1.5or 5 %pectin digests was fed to 10 males and 10 females per group
to detect its toxicity. No animals died during the administration period. Body weight gain was suppressed
in male of the 5 %group compared with the 0 % group. Serum biochemistry analysis revealed a significant
increase in BUN in male group treated with 5 %and increases in CRN in male group treated withl. 5%or
more. The weight of liver was significantly increased in female groups treated withl.5% or more. Histo-
pathologically, no treatment-related damage was observed in any dosed groups.

Based on these results, the NOEL of pectin digests for both sexes in F344 rats was considered to be
0.5% in drinking water (male 545, female 657mg/kg/day).

Keywords : pectin digests, rat, subacute toxicity study
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Fig.1. Body weight curves for male rats fed water containing pectin digests for 13 week
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Fig.2. Body weight curves for female rats fed water containing pectin digests for 13 week
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Table 1. Body weight, Water consumption, food intake and total chemical intake in rats fed water containing pectin digests

o ) . Water consumption Dietintake  Total chemical intake
Group(%) Final body weight(g) (g/ravday) (g/raviday) (mg/kg/day)
Male 0 316.0x12.5 26.0 14.8 3366
0.15 325.7t7.6 257 15.0 1231
0.5 316.2+11.8 276 14.8 545
15 324.2+13.0 20.5 145 148
5 307.0+10.0 17.6 134 0
Female 0 171.0+5.8 18.6 9.7 3916
0.15 174.3+7.3 19.5 9.8 1290
0.5 175.6+9.7 19.8 9.9 657
1.5 175.0+9.7 124 9.3 204
5 177.5+10.1 12.0 8.5 0
Table 2. Hematological changes in male rats fed water containing pectin digests for 13 week
Dose level (%) 0 0.15 0.5 1.5 5
No.of animals 10 10 10 10 10
RBC 10% 9.65+0.36"  9.48+0.26 9.61+0.19 9.61+0.31 9.58+0.28
Hb g/di 15.910.6 15.540.4 15.610.3 15.610.5 15.840.3
PCV % 46.3+1.9 45.5+1.7 45.7+0.9 46.0+1.5 46.0t1.4
MCV 1 48.010.2 48.01£0.7 47.510.3 47.910.4 48.0£0.4
MCH pg 16.5+0.2 16.4+0.3 16.2£0.1** 16.31£0.2 16.5+0.2
MCHC g/di 34.41£0.3 34.110.9 34.14£0.3 34.01£0.6 34.410.4
PIt 10 0.81+0.04 0.7910.04 0.8110.04 0.80+0.04 0.79+0.06
Ebl count/200 WBCc  0.4£0.2 0.4+0.3 0.5+0.4 0.240.2 0.310.3
WBC 1071 4.70£0.44  4.1740.42 427+0.68  4.4310.46 5.2840.71
Differential cell count(%)
Neut-B 0.6£0.6 0.8+1.0 0.6£0.6 0.6+0.7 0.710.6
Baso 0.0+0.0 0.0£0.0 0.010.0 0.0+0.0 0.0£0.0
Eosino 1.3+1.2 1.7+1.0 0.710.5 1.2¢0.6 0.910.4
Neut-S 22.5+8.3 18.519.8 22.019.6 21.445.1 19.514.1
Lympho 74.248.4 78.3£10.3 75.749.3 76.2£5.3 78.0+4.0
Mono 1.4+0.6 0.8+£0.5 1.0£0.7 0.710.5 1.0£0.6
a) Mean £ S.D.

*** . Significantly different from the control at * p<0.05,** p<0.01,respectively
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Table 3. Hematological changes in female rats fed water containing pectin digests for 13 week
Dose level (%) 0 0.15 0.5 1.5 5
No.of animals 10 10 10 10 10

RBC 10°1 8.88+0.26" 9.06+0.33 8.92+0.15 9.25+0.31* 8.92+0.35
Hb g/di 16.1£0.4 16.310.5 16.0£0.4 16.61£0.5 16.0£0.5
PCV % 45.1+1.3 46.0+1.5 45.0£0.8 47.3£1.7"" 45.7+1.8
MCV  fi 50.740.2 50.8£0.4 50.5:0.4 51.2£0.3" 51.310.3"
MCH Pg 18.2£0.2 18.0£0.1 17.940.2 18.0£0.2 18.0£0.2
MCHC g/l 35.8£0.3 35.540.2 35.5+0.5 35.240.5* 35.0£0.5*"
Plit 10" 0.82+0.03 0.8410.04 0.8110.03 0.84+0.04 0.8110.04
Eb! count’200 WBC  0.7+0.3 0.940.5 0.610.3 0.6£0.3 0.610.3
wWBC 10°0 3.4210.40 4.00£0.71 3.30+0.63 4.3110.36"* 3.92+0.47
Differential cell count (%)
Nsut-B 0.410.5 0.1+0.3 0.4+0.4 0.4104 0.4104
Baso 0.0+0.0 0.0+£0.0 0.0£0.0 0.0+0.0 0.0£0.0
Eosino 0.7£0.5 0.910.9 0.840.9 0.7+0.5 0.810.5
Neut-S 9.847.0 9.117.6 8.7¢7.3 10.9+6.7 10.9+5.9
Lympho 88.117.3 89.048.1 89.318.2 87.316.8 87.116.5
Mono 1.1£0.9 0.9+0.6 0.9+0.6 0.74+0.7 0.9+0.8
a)Mean £ S.D.

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

Table 4. Serum chemistry in male rats treated with pe ctin digests for 13 week

Dose level (%) 0 0.15 05 15 5

No.of animals 10 10 10 10 10
TP g/dl 7.2610.28" 7.27+0.41 7.1740.16 7.39+0.37 7.4410.34
Alb g/dl 4.0410.11 4.0010.22 3.9240.01 4.03£0.16 4.06+0.21
A/G 1.2610.05 1.2310.06 1.21£0.08 1.20£0.06 1.20+0.06
BUN  mg/dl 20.241.1 18.3t1.2" 18.611.6 20.5+2.2 23,3+1.9*
CAN  mg/d 0.30£0.02 0.31£0.02 0.3240.02 0.35£0.02*" 0.3610.02**
Glc mg/dl 171412 16118 156111 16816 163£15
TG mg/dt 7319 60114 66117 92+16 118128
TCho mg/dl 6519 6018 60+3 6518 6315
T8Il mg/d 0.0410.01 0.0410.01 0.14+0.01 0.0410.00 0.0410.01
Alp mU/ml 352126 337132 332128 367123 370138
ALT mU/d! 7118 6916 65+5 688 7216
AST mu/dl 94112 98+15 8249 9349 111213
y-GT  mu/dl 0.4010.30 0.45+0.30 0.3710.16 0.3310.27 0.3810.21
Ca mg/di 10.1£0.4 10.240.5 10.240.2 10.410.6 10.310.5
P mg/dl 6.840.5 6.740.6 6.6£0.4 6.4+0.6 6.210.5
Na mEg/ 14717 1435 14315 14417 14416
K mEa/ 4.810.3 4.3£0.3 4.310.2"* 4.510.5 4.4:0.3"
Cl mEg/ 10416 99+4 101+2 10115 10145

a): MeanxS.D.

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

Table 5. Serum chemistry in female rats treated with pectin digests for 13 week

Dose level (%) 0 0.15 0.5 15 5
No.of animals 10 10 10 10 10
TP g/di 6.81£0.18" 7.0110.25 6.9610.24 7.28£0.34** 7.0510.44
Alb a/dl 4.0610.12 4.1640.22 4.1410.14 4.3110.19" 4.0810.21
AG 1.48+0.08 1.4610.13 1.4710.06 1.45+0.07 1.3840.07
BUN  mg/dl 17.941.4 18.441.7 17.942.0 18.242.6 18.9+2.0
CRN  mg/dl 0.29+0.02 0.32:0.01* 0.3310.03** 0.32+0.01* 0.30+0.01
Gle mg/dl 124115 108412 11719 12848 125¢11
TG mg/dl 2744 35416 26110 50413 341413
TCho mg/dl 7647 8246 807 7819 7547
TBil mg/dl 0.0610.01 0.06+0.01 0.07£0.01 0.0610.01 0.0810.01**
Alp mU/ml 232420 219431 217120 242426 214414
ALT  mUnd 5645 5314 5414 5616 5048
AST  mU/Al 8018 8416 8617 8419 81417
7-GT mu/d 0.13£0.33 0.11£0.21 0.05+0.10 0.21£0.43 0.1410.18
Ca mg/dl 9.740.3 9.920.3 9.810.2 10.3+0.3** 9.940.4
P mg/dl 5.5+0.5 6.1£0.2" 5.810.4 6.910.5 5.740.4
Na mEgh 14112 14243 14312 14412 14114
K mEg 41103 4.0£0.2 41202 4,101 42405
Cl mEqA 10144 10145 10142 10042 1013
a) : Mean+8S.D.

*,**: Significantly different from the control at *p<0.05,"* p<0.01,respectively
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Table 6. Organ weight of male rats treated with pectin digests for 13 week

Dose level (%)

0 0.15 0.5 1.5 5
Body weight (g) 316.0+£12.5 3257+7.6 316.2+£11.8 324.2+13.0 307.0£10.0
Absolute (g)
Brain 1.937+0.031Y 1.93210.165 1.975+0.051 1.987+0.049" 1.948+0.036
Thymus 0.193+0.023  0.201+0.023 0.179+0.033 0.192+0.037 0.19110.036
Lung 1.008+0.060  1.036+0.038 1.052+0.074 1.046+0.046 0.984+0.070
Heart 0.958+0.060  0.981+0.074 0.956:+0.040 0.944+0.035 0.903+0.045"
Spleen 0.628+£0.042 0.660+0.064 0.664£0.030°  0.661+0.036 0.62410.044
Liver 752710379  7.626+0.115 7.573+0.338 7.856+0.481 7.579+0.337
Adrenal 0.036+0.003  0.039+0.004 0.037£0.006 0.038+£0.004 0.036+0.003
Kidney 1.898+0.035 1.988+0.084*  1.94810.129 1.915+0.105 1.855+0.084
Testis 3.074+0.084 3.161+0.132  3.1661+0.132  2.897+0.709 3.007%0.064
Relative (g/100g B.W.}
Brain 0.61410.027 0.594+0.055 0.625+0.013 0.614+0.026 0.635+0.018
Thymus 0.0611+0.006  0.06210.007 0.056£0.010 0.059£0.010 0.062+£0.013
Lung 0.319:£0.008  0.318+0.010 0.333+0.016*  0.3231+0.014 0.320+0.017
Heart 0.303+0.012  0.301+0.020 0.302+0.008 0.292+0.013 0.294+0.009
Spleen 0.199+0.010  0.203+0.019 0.210+£0.012*  0.204%0.007 0.203+£0.010
Liver 2.382+0.096 2.342+0.055  2.39610.081 242210.079 2.469+0.058"
Adrenal 0.011£0.001  0.012+0.001 0.01210.002 0.012+0.001 0.012£0.001
Kidney 0.601+£0.017  0.610+0.020 0.616+0.031 0.591+0.026 0.604+0.017
Testis 0.974+0.043  0.912+0.194 1.000+0.040 0.894+0.218 0.980+0.025
a):MeantS.D.

* : Significantly different from the control at p<0.05

Table 7. Organ weight of female rats treated with pectin digests for 13 week

Dose level (%)

0 0.15 0.5 1.5 5
Body weight () 171.0£58 1743£7.3 175.6%9.7 175.019.7 177.5£10.1
Absolute (g)
Brain 1789100347 1.794+0.049  1.783:+0.038 17570034  1.800+0.038
Thymus 0.166+0.022 01640024  0.157£0.020 0.152+0.029  0.1740.020
Lung 07160027 072740040  0.749+0.078 071740047  0.73240.049
Heart  0579+0.029 0.615+0.046°  0.596:0.034 0576+0.031  0.598:0.044
Spleen 038240021  0.407£0.024*  0.404+0.043 039110012 0.416+0.021*
Liver ~ 369410146 3.837+0244  3.875+0.253 397210293  4.002+0.263"
Adrenal 0.045+0.004  0.044+0.004  0.044+0.004 0.04510.006  0.043%0.005
Kidney ~1.115+0041 1.098+0052  1.122:+0.071 1.108+£0.060  1.215+0.074"
Relative (/100¢BW.) _~ ~ ~ -~ T--T-T-T-TToT oo oo
Brain  1.04810.048  1.031+£0.057  1.018£0.058 1.006+0.054  1.010:£0.043
Thymus 0.097+0.013 009410013  0090+0012  0.087£0.017 009840014
Lung 041910015 0.417£0.016 042640032  0410£0013  0413+0.021
Heat 03390012 0353£0.025  0339+£0014 032040013 033740010
Spleen 022340012 02340011  0230£0.015 022440009  0.235%0.007°
Liver 216210060 2203£0.125 22060074  2268+0067* 2256£0.115
Adrenal 0.026+0002 002540002 002540002  0026+0003 002420002
Kidney 0.65310.019 063110030  0.640:+0.041 0634+0.026  0.685+0.021

a):Mean+=S.D.

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