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A 13-week Subchronic Toxicity Study of Chitin in F344 Rats

Naoko Niho*, Toru Tamura, Kazuhiro Toyoda, Chikako Uneyama,
Makoto Shibutani and Masao Hirose

A subchronic toxicity study of chitin, a natural structural component of crustacean shells, was performed
in F344 rats by feeding of the powdered diet containing 5%, 1.7%, 0.6%, 0.2%, and 0% concentrations of
the substance. Each group consisted of 10 males and 10 females. All animals survived until the end of the
experiment. There were no changes indicating obvious toxicity of chitin in the clinical signs, body weight,
food intake, hematology, serum biochemistry, or histopathological findings, except a slight decrease in body
weight gain in the 5% chitin-treated males. Although the mechanism is unclear, the suppression of body
weight gain may be due to the slight decrease in caloric content of the food in the 5% chitin-treated animals,
a change unrelated to toxicity. Thus, there was no obvious toxicity of chitin in F344 rats at concentrations

up to 5% in the diet for 13 weeks.
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Fig.1. Growth curves of male and female F344 rats treated with chitin for
13 weeks
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Fig.2. Daily food intakes of male and female F344 rats treated with

chitin for 13 weeks
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Table 1. Average daily intakes of food or chitin per rat

—a— Control

No. of Daily intakes of
Sex Groups rats Food Chitin
examined (g/rat) (mg/rat)
Male Control 10 14.7 —
02% 10 14.7 29
0.6 % 10 14.6 87
1.7% 10 14.8 252
5% 10 14.9 745
Female  Control 10 9.6 —
02% 10 9.2 18
0.6 % 10 8.7 52
1.7% 10 9.0 153
5% 10 9.1 453
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Table 2. Hematological and serum biochemical data of F344 male rats treated with chitin for 13 weeks

Items Groups
Control (10)® 0.2 % (10) 0.6 % (10) 1.7 % (10) 5% (10)

WBC (x102/p1) 4581 5.99 513+84 456165 43.8+3.7 382+29"*
RBC (x10*/p1) 914+ 39 93132 926+ 19 936 + 37 938 + 50
Hb  (g/dl) 150106 153105 153103 153+0.5 154+ 0.6
Ht (%) 436+ 19 446117 442111 444+ 1.7 44123
MCV (fl) 477104 479103 477103 474105 474104
MCH (pg) 164+ 0.1 164402 1651 0.1 164+ 0.1 164+ 0.2
MCHC (g/dl) 345102 343104 346103 346+0.5 347105
PLT (x10%/ul1) 81.3134 825128 809126 82.9+3.8 789+ 4.4
TP (g/dl) 6.49+0.19 671+£023* 6.56 1 0.16 6.48+ 0.10 6.41 % 0.11
AlG 2214013 2.23+0.12 2.19%0.12 2.27+0.08 2281 0.12
Alb  (g/dl) 4461 0.10 4631012* 4511012 4.49 £ 0.07 4441 0.11
Gle (mg/dl) 141+ 12 140+ 15 133£5 136 £8 143+ 7
TC (mg/dl) 759162 81.916.0 74315.1 722143 69.6+ 7.0
BUN (mg/dl) 1961 1.4 205114 19113 20.2+22 202126
CRNN (mg/dl) 0.301 0.05 0.26+0.5 0.23+0.05** 0.28 + 0.04 0.25 + 0.05
Na  (mEQ/1) 14721 146+1° 146+1° 145+1°** 144 1*
Cl (mEQ/1) 1051 104+1* 105+ 1 105+1 105+ 1
K (mEQ/1) 4.6710.20 45210.15 4291027 424+028%  4.141018°*
Ca (mg/dl) 103102 106+0.1* 103+0.2 10.310.1 104+ 0.1
P (mg/dl) 571126 6.06 1 0.29 6.0410.18 6.18+£050*  621+020*"
GOT (1U/1) 78.7+3.7 734197 68.8+83"" 644+51°" 647+ 4.5
GPT (1U/1) 52.6+3.8 530170 517442 50.1+4.8 48.0+ 22
ALP (IU/1) 395124 387+32 341424 350+22°** 360+ 48
y-GTP(IU/1) <2 <2 <2 <2 <2
ChE _ (IU/1) 6.20+ 1.03 5.30+ 1.06 5.90 + 0.99 5.10 +0.88 540+ 0.52

a) : Numbers in parenthesis represent the number of samples examined.

b):Mean % S.D.

*+ % Significantly different from the respective control group at p<0.01 and p <0.05

Table 3. Hematological and serum biochemical data of F344 female rats treated with chitin for 13 weeks

I Groups

fems Control (10)? 0.2 % (10) 0.6 % (10) 1.7 % (10) 5% (10)
WBC (x102/41) 281£599 330+% 5.1 288+ 5.1 307+ 57 287+ 48
RBC (x104/x1) 866+ 131 903 + 38 901+ 29 878 £ 62 8711 36
Hb  (g/dl) 153+22 160+ 0.6 16.1£ 05 1561 1.0 155+ 0.5
H (%) 433166 453+ 1.8 449% 15 437130 4341t 17
MCV (f1) 50.0+0.4 502+ 0.3 4991 02 49.8+ 03 49.81 0.2
MCH (pg) 177403 177+ 0.2 17.8+ 02 1774 03 17.81 03
MCHC (g/dl) 35407 352+ 04 358+ 03 356+ 0.5 358+ 0.4
PLT (x104/u1) 80.6+ 12.7 83.6% 4.9 852+ 4.4 80.6+ 7.2 803 + 42
™ (g/d) 6284024 6321 0.16 618+ 0.17 633+ 0.14 6.26 £ 0.07
AIG 278 +0.20 279+ 0.15 287+ 0.16 279+ 0.15 2.85+ 0.23
Alb  (g/d) 461£0.19 465+ 0.14 458+ 0.09 465+ 0.13 4631 0.10
Gle (mg/dl) 1141 10 11149 1072 10 108+ 9 "7
TC  (mg/dl) 924162 960t 5.9 974+ 16 91.1£ 173 948+ 62
BUN (mg/dl) 180%15 179+ 1.6 179+ 15 175+ 1.5 175+ 2.1
CRNN (mg/dl) 030 £ 0.05 0.28 + 0.06 0.29 £ 0.07 0.28 £ 0.04 022+ 0.04*
Na (mEQ/1) 148+ 1 146+ 2** 146+ 1** 147+ 1 14741
Cl  (mEQ/1) 1091 1064 1°** 106 2** 107¢1° 10722
K  (mEQ/1) 4.00£0.16 422+ 0.44 4.12 £ 0.49 4.05+ 0.22 4121 0.25
Ca (mg/dl) 10.0£0.2 103+ 0.2 102+ 02 103% 0.2 103+ 02°*
P (mg/d) 5.09+029 559+037° 580+ 063°° 576+ 045% 575+ 037*
GOT (1U/1) T1.2£45 69.5+ 4.3 728+ 175 695+ 45 689+ 3.8
GPT (1U/1) 405+ 14 429+ 40 415+ 45 375+ 25 393+ 24
ALP  (IU/1) 233120 231+ 27 238+ 36 235+ 28 234+ 22
y-GTP(IU/1) <2 <2 <2 <2 <2
ChE (IU/1) 9.90 £ 0.88 103 £ 095 9.00 £ 0.94 970 1.16 9.00 £ 1.83

a) : Numbers in parenthesis represent the number of samples examined.

b) : Mean + S.D.

**_ *: Significantly different from the respective control group at p<0.01 and p<0.05
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Table 4. Organ weights of F344 rats treated with chitin for 13 weeks  (g)

Groups
Control (10)® 0.2 % (10) 0.6 % (10) 1.7 % (10) 5% (10)
Male Body weight 326.6 169D 314.1+108 3168+ 13.3 31431171 3069+ 11.4
Brain 1.990 £0.034 1.963 + 0.039 1.976 + 0.047 1.964 £ 0.037 1.940 £ 0.045
Lung (R) 0.715 £0.054 0.651+0.046** 0.671£0.043 0.666 +£0.032* 0.643 £ 0.037**
Lung (L) 0.349 £0.045 0.341 £ 0.019 0.348 + 0.031 0.351 £0.019 0.344 1 0.025
Heart 1.005 £0.070 0.954£0.037 0.97710.052 0.957 + 0.066 0.924 £ 0.036**
" Spleen 0.654 £0.038 0.642 £ 0.034 0.662 + 0.036 0.664 £ 0.027 0.612+0.027*
Liver 8.154+0.419 7.902+0.393 7.871 £ 0.402 7.799 £ 0.496 7.559+0.383
Adrenal g. (R) 0.017 £0.003 0.016 £ 0.003 0.018 £ 0.001 0.017 £ 0.003 0.017 £ 0.003
Adrenal g. (L) 0.019 £0.002 0.019 £ 0.002 0.020 £ 0.002 0.019 £ 0.002 0.018 £+ 0.003
Kidney (R) 1.011 £0.057 0.992 + 0.039 0.988 + 0.056 0.994 £ 0.074 0.982 £+ 0.040
Kidney (L) 1.031 £0.047 0.995 + 0.037 0.998 £ 0.063 1.021 £ 0.077 1.008 + 0.042
Testis (R) 1.566 £0.072 1.458 £0.207 1.536 £ 0.055 1.565 £ 0.063 1.486 £ 0.067
Testis (L) 1.591 £0.064 1.579 £ 0.044 1.596 + 0.061 1.584 £ 0.061 1.526 + 0.089
Female Body weight 155.6 +5.2 156.218.3 150.8 £ 6.2 155.2t6.1 155.8+9.4
Brain 1.763 £0.026 1.786 £ 0.047 1.757 £ 0.042 1.760 + 0.045 1.756 £0.026
Lung (R) 0.478 £0.088 0.448 +0.028 0.434 + 0.029 0.453 £ 0.056 0.443 £0.022
Lung (L) 0.245 £0.027 0.244 £ 0.015 0.232 £ 0.023 0.260 £+ 0.085 0.237 £0.020
Heart 0.540 £0.034 0.544 £ 0.028 0.520+£0.024 0.540 £ 0.031 0.531 £0.043
Spleen 0.350+0.019 0.353+£0.022 0.353+£0.019 0.356 £0.016 0.355 £0.028
Liver 3.569 £0.155 3.597£0.164 3.444%0.197 3.514+0.170 3.461£0.273
Adrenal g. (R) 0.018 £0.002 0.018 £0.003 0.018 £ 0.002 0.018 £0.003 0.018 £0.003
Adrenal g. (L) 0.019 £0.002 0.019 £ 0.003 0.020 £ 0.003 0.019 £0.004 0.019 £0.003
Kidney (R) 0.538 £0.018 0.540 £ 0.021 0.523 £ 0.024 0.537 £0.027 0.543 £0.036
Kidney (L) 0.544 £0.021 0.559+0.023 0.532 +0.026 0.544 £ 0.022 0.549 £0.039

a) : Numbers in parenthesis represent the number of samples examined.
b):Mean & S.D.
** % Significantly different from the respective control group at p<0.0l and p<0.05

Table 5. Relative organ weights of F344 rats treated with chitin for 13 weeks  (g%)

Groups
Control (10)3) 0.2 % (10) 0.6 % (10) 1.7.% (10) 5% (10)
Male  Brain 0.61£0.01% 0.62+0.01°* 0.6210.01 0.63+0.01* 0.63+ 001"
Lung (R) 0.22 £0.02 0.21+0.01 0.21+0.01 0.21 £0.01 0.21+0.01
Lung (L) 0.111£0.01 0.11£0.01 0.111£0.01 0.11+0.01 0.1110.01
Heart 0.31£0.02 0.301£0.01 031+0.02 0.30+0.02 0.30+0.01
Spleen 0.20+0.01 0.20+£0.01 0.2110.01 0.21£0.01 0.20+ 0.01
Liver 2.50%0.13 2.52+0.13 2.4810.13 248+0.16 246+ 0.12
Adrenal g. (R) 0.01 £0.00 0.01 £0.00 0.01 +£0.00 0.01 £0.00 0.01 £0.00
Adrenal g. (L) 0.0t £0.00 0.01£0.00 0.01+0.00 0.01 £0.00 0.01 £ 0.00
Kidney (R) 0.31£0.02 0.32+0.01 0.31+£0.02 0.32+0.02 0.32+0.01
Kidney (L) 0.3210.01 0.32+0.01 0.31+0.02 0.33+0.02 033+ 0.01
Testis (R) 0.48 £0.02 0.46 1 0.07 0.48 +£0.02 0.5010.02 0.48 £ 0.02
Testis (L) 0.49 £0.02 0.50+0.01 0.50+0.02 0.50+0.02 0.50%0.03
Female Brain 1.13£0.02 1.14£0.03 1.17£0.03* 1.13 £0.03 1.13£0.02
Lung (R) 0.31£0.06 0.29+0.02 0.2910.02 0.29+0.04 0.28+0.01
Lung (L) 0.16 £0.02 0.16£0.01 0.15+£0.02 0.17 £ 0.06 0.15+0.01
Heart 0.35+0.02 0.35+0.02 0.34+0.02 0.35+0.02 0.34£0.03
Spleen 0.2210.01 0.23£0.01 0.23£0.01 0.231£0.01 0.23£0.02
Liver 2.2910.10 2.30+0.10 2.28+0.13 2.26+0.11 2221018
Adrenal g. (R) 0.01£0.00 0.01+£0.00 0.01 £0.00 0.01 £0.00 0.01 £ 0.00
Adrenal g. (L) 0.01+0.00 0.01+£0.00 0.01 +0.00 0.01£0.00 0.01£0.00
Kidney (R) 0.35+0.01 0.35+0.01 0.35+0.02 0.35+0.02 0.35£0.02
Kidney (L) 0.35+0.01 0.36 +0.01 0.35+0.02 0.35+0.01 0.35+0.03
a) : Numbers in parenthesis represent the number of samples examined.
b): Mean = S.D.

** % Significantly different from the respective control group at p<0.01 and p<0.05
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