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Toxic effects of fosthiazate feeding for 90 days in rats

LI Ben-chang, DENG Lei, ZHOU Ning
(Institute of Occupational Medicine of Jiangxi Province, Nanchang 330006, China)

[ Abstract] Objective To study the toxicity of fosthiazate feeding for 90 days in rats, and to determine the
maximal non-effective dose of fosthiazate, in order to provide the reference dose for safety in production and chronic toxicity
experiment. Methods A total of 80 SD rats ( half female and half male) were randomly divided into 4 groups,
respectively: 0. 8 mg/kg-bw-d group, 4.0 mg/kg-bw-d group, 20. 0 mg/kg-bw-d group, and normal control group. The
rats were sacrificed to determine the indices including serum biochemical parameters, body weight, routine urine test and
organ coefficients after the end of the experiment, and the results were statistically analyzed. Results In the high dose
group, the body weight gain was slowed in male and female rats. The TG and CHE in the high dose group of male rats and
the TP, ALB, CREA, GLU, and CHE in the high dose group of female rats were significantly lower than those of normal
control group. The ALP in the high dose group of female rats was higher than that of the normal control group. The positive
rates of BIL, SG, and PRO in both male and female rats had significant differences compared with those of normal control
group. The organ coefficients of brain, lung, kidney, adrenal, and testis of male rats, and the organ coefficients of brain,

lung, and kidney of female rats in the high dose group were significantly higher than those of the normal control group. The
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ovaries and uterus in the female rats of high dose group were significantly lower than those of normal control group (P <
0.05,P <0.01). Conclusions The oral dose of fosthiazate at 4. 0 mg/kg-bw-d fed for 90 days and above cause toxic

effects on rats, and its maximal non-effect dose of long-term intake of low-dose fosthiazate on rats is 4 mg/kg-bw-d.
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Tab.1 The effect on body weight of male rats caused by 90 days feeding fosthiazate( x +s, n =10)

HerE AR Xof HE 24 {57k R apilNedi| (=R il
Feeding (weeks) Control group Low-dose group Moderate dose group High-dose group
0 95.50 +£2.55 95.40 2. 68 95.00 +2.36 95.30 +£2.50
1 128.30 +9. 12 136.50 +6.77 ** 134.30 £5.23 " 127.30 £4.22
2 193.00 +6. 62 196.40 +7. 21 196. 60 +9. 11 186.20 £6.39 *
3 256.70 +8.93 255.30 £10.92 250. 00 +14. 81 242.00 +11. 60 ™
4 326.70 £11. 86 325.30 £12.73 322.30 +£19.51 303.10 £18. 84
5 368.50 +12.55 371. 00 £20. 20 372.30 £24.55 338.90 £26.05 ™
6 417.00 £19.97 408.50 +18.79 374.80 £22.91 ™" 348.80 +29.98 ™
7 435.40 +£22.32 435.20 +16.57 404.70 £29.47 " 371.30 £31.53*
8 462.00 +27.74 457.10 +29. 07 433.90 +33.40 " 397.50 +31.82 ™
9 477.20 +30. 36 472.90 +29.25 457.20 +£45.01 424.40 £31.17 ™
10 492.80 +31.91 485.30 +36.52 446.80 +38.67 ™ 419. 60 +24.49 ™
11 520.90 +38. 65 518.60 +39. 85 499.70 +£49.97 452.90 +28.06 **
12 492.90 +41.92 488.20 +45.51 467.2 +41.77 421.10 £27.01 ™
13 546.20 +45. 58 541.70 +38. 89 511.10 +49.33 440.10 £22.10 ™

* XTI LA P <0.05, * XTIl LE P <0.01

Note; Compared with the control group, * P <0.05, ™ P <0.01.

T2 90 d MEFFUEME S 2 X MEVE R BUATAYSEMI (% = 5, n=10)
Tab.2 The effect of fosthiazate feeding for 90 days on the body weight of female rats ( x +s, n =10)

Peng A% it B {liSalkre! Hhf k2 SRkl
Feeding (weeks) Control group Low-dose group Moderate-dose group High-dose group
0 92.60 +5. 38 92.30 +5.52 92.00 +5.40 92.20 +4. 64
1 132.40 +8. 61 127.10 +11. 40 126. 80 +6. 02 120. 80 +4.89 ™
2 181.50 £15.55 179.30 +15. 56 172.60 £9. 12 162.40 £8.07 ™
3 203.10 £17.08 208.40 +16.74 200. 20 +10. 67 189.20 +11. 14 ™
4 227.40 £22.40 226.00 +15.03 221.90 +9.36 206.70 +12. 81 ™
5 249.00 +28.03 244.30 +£23.73 235.50 +10. 85 215.20 £17.93
6 266.50 £29.97 264.90 +20. 30 251.80 =11. 67 234.40 +13.73 ™
7 271.30 +£23.05 269.00 +19. 00 258.00 +16.93 238.70 £16.08 **
8 279.20 £32. 18 281.10 +26. 13 270.90 =12.00 253.30 £16.19 "
9 279.70 +32. 83 280. 10 £22. 20 265.20 +12.74 231.90 +18.16 ™
10 281. 60 +23. 06 284.70 +23.50 267.80 +11.34 210.40 +14.07 **
11 301. 00 +33. 02 297.40 +24. 14 284.10 =15.42 238.70 £19.94
12 281. 60 +25. 64 288.50 +£26. 18 274.20 =12. 14 199.00 £21.55
13 298.30 +34. 64 303.40 £30. 34 287.40 +10. 42 241.70 +19.63 ™

* SRR L HAE p <0. 05, ™ S5 xR4T H AL p <0. 01

Note; Compared with the control group, * P <0.05, ™ P <0.01.

3 90 d MREFREMEME B R 2G0T HEPE R BESS RELSE (% £5, n=10)

Tab.3 The effect of fosthiazate feeding for 90 days on the organ coeffcient in male rats( x £s, n =10)

JIE#5 42 ik Xof HE 2 Sk rh ) 2H e 7 e 2
Organs Control group Low-dose group Moderate-dose group High-dose group
fidi Brain 0.415 +£0. 038 0.412 +0. 037 0.437 £0. 027 0.506 +0. 034 ™

/> Heart 0.269 +0. 028 0.268 +0. 027 0.288 +0. 030 0.283 +0. 021
fili Lung 0.341 +£0. 027 0.336 +0. 039 0.366 +0. 031 0.389 +0.039 ™

B Liver 2.703 £0. 125 2.716 £0. 327 2.742 £0. 196 2.837 £0.333

Jié Spleen 0.169 £0. 022 0.179 £0.014 0. 175 +0. 021 0. 183 £0. 028
¥ Kidneys 0.618 +0. 049 0. 630 +0. 049 0. 653 +0. 041 0.690 +0. 057 ™
5 [ it Adrenal 0.012 +0. 002 0.011 0. 002 0.012 £0. 002 0.016 +0. 002 ™
231 Tistes 0. 786 +0. 063 0. 768 +0. 080 0. 816 £0. 068 0.999 +0. 088 ™

* 5 HRZH LA P <0. 05, ™ 5 %f B4 LA P <0. 01

Note: Compared with the control group, * P <0.05, ™ P <0.0l.
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Tab.4 The effect of fosthiazate feeding for 90 days on the organ coeffcient in female rats( x £s, n =10)

JUE 25 24 it HEZH R 21 il R E
Organs Control group Low-dose group Moderate-dose group High-dose group
fibi Brain 0.706 £0. 074 0.708 +0. 067 0.712 £0.033 0. 820 +0. 061 **
.L» Heart 0.342 £0.030 0.314 +£0.038 0. 349 +£0.052 0. 346 +0. 023
fifi Lung 0. 496 +0. 058 0. 468 £0. 062 0.474 £0. 061 0.570 +0. 082 "
HF Liver 2.904 £0. 180 2.830 £0.282 2.928 £0. 176 2.993 £0. 173
Jig Spleen 0.207 £0.019 0. 197 +£0.023 0.200 £0.014 0.202 £0. 020
' Kidneys 0.722 £0. 052 0. 683 +0. 039 0.730 £0. 056 0.782 +0. 047 **
B LI Adrenal 0.021 £0. 003 0.023 £0. 005 0. 020 £0. 008 0.024 +0. 002
YN FE Uterus & ovaries 0.331 =0. 060 0.313 +0. 080 0.318 0. 059 0.243 £0.083 ™

* XA L P <0. 05, HXHIRLL AL P <0. 01
Note: Compared with the control group, * P<0.05, * P<0.01.

RS5O BEREPEIEZY 90 d 28 1 BRI e R BRRIBRG A 4 R (BB B 80

Tab.5 Results of routine urine test of male rats after fosthiazate feeding for 90 days ( positive rate/total copies)

21 5] PRME IRARZTE EiA b Feum FRBE  JREA UASEREE  AgilE JRIEC
Groups GLU BIL KET SG BLO pH PRO NIT WBC URO
X BEZH Control 0/6 1/6 2/6 0/6 0/6 0/6 2/6 0/6 0/6 0/6
G E 4L Low-dose 0/6 3/6 4/6 0/6 0/6 0/6 2/6 0/6 0/6 0/6
3484 Moderate-group 0/6 2/6 4/6 1/6 0/6 0/6 3/6 0/6 0/6 0/6
741 High-dose 0/6 5/6* 3/6 2/6* 0/6 0/6 4/6* 0/6 0/6 0/6

" R HRAL LR P <0.05, ™ SR HRZL AL P <0. 01
Note; Compared with the control group, * P <0.05, ™ P <0.01.

R 6 WEMEIBEIFZY 90 d 28 M REVE IR MENE R BURBORS A4 R (YRR S0 %)

Tab.6 Results of routine urine test of female rats after fosthiazate feeding for 90 days ( positive rate/total copies)

21 5] PRME IRARZTE EiA b Feum FRBE  JREA UAESEREE  AgilE JRIEC
Groups GLU BIL KET SG BLO pH PRO NIT WBC URO
X} HEZH Control 0/6 0/6 2/6 1/6 0/6 0/6 1/6 0/6 0/6 0/6
20 Low-dose 0/6 0/6 3/6 2/6 0/6 0/6 1/6 0/6 0/6 0/6
HRFR 2 Moderate-dose 0/6 0/6 2/6 2/6 0/6 0/6 2/6 0/6 0/6 0/6
T4 High-dose 0/6 2/6 3/6 5/6* 0/6 0/6 4/6* 0/6 0/6 0/6

" SRR P <0. 05, SRS HEAT LA P <0. 01
Note; Compared with the control group, * P <0.05, ™ P <0.01.

FT 90 d MEFEIEME IR 2 0 REVE R BRI TG A L FE BRI (& = 5, n=6)

Tab.7 The effect of fosthiazate feeding for 90 days on the serum biochemical parameters in the male rats( x +s, n =6)

L7 X 2H R4l A AR
Items Control group Low-dose group Moderate-dose group High-dose group
AR I Al ALT (U/L) 37.33 +£5.61 35.33 +6.41 34.17 £2.93 33.50 +6.35
TR B PRE LR B AST (U/L) 212.17 £51.04 185. 00 £50. 61 196. 50 +38. 86 182.33 +47.19
BPERERREE ALP (U/L) 126.33 +38.19 109.17 +11.50 121.83 +27.06 139.50 +65.49
MEATP (¢/ L) 73.33 £2.50 78.83 £2.79 75.50 £3.21 72.33 £2.58
F#E T ALB (g/ L) 39.97 +1.09 40.25 +0.96 41.45+1.18" 40.98 £1.02
SIBLT % TBIL ( pmol/L) 0.13 +0.05 0.12 +0.04 0.15+0.12 0. 13 +0.08
FRZ % BUN (mmol/L) 5.37 £0.89 5.63+1.07 5.23 +0.76 5.17 +0.68
WLEF CREA ( pmol/L) 72.67 £+4.72 73.67 +5.68 74.17 £8.13 70.33 +£9.44
Ii¥% GLU ( mmol/L) 3.88 +0.46 4.77 +0.22 3.53£1.06 4.37 +1.00
B [ CHOL ( mmol/L) 1.73 +0.33 1.89 +0.40 2.12+0.23* 1.87 +0.23
HIM=J8 TG (mmol/L) 1.17 £0.20 1.01 +0.32 1.12 +0.50 0.73 +0.07 *
JABH GRS CHE (U/L) 168. 67 +83. 64 159. 67 +32.36 163. 00 +40.27 136. 83 £22.01

" 0 BRLL HE P <005, SR BRULLLEE P <0. 01
Note: Compared with the control group, * P <0.05, ™ P <0.01.
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R 8 90 KMRFRWEME P I 2500 BEE I BTG A AL TR IR ( x £ 5, n=6)

Tab.8 The effect of fosthiazate feeding for 90 days on the serum biochemical parameters in female rats ( x s, n =6)

Eistun it HE 21 T A Fh A o pill=ei |
Ttems Control group Low-dose group Moderate-dose group High-dose group
PR & ZE AL B ALT (U/L) 41.17 £15.55 28.00 £4.56* 30.50 +4.04 30.67 £7.09
A AR/ AST (U/L) 191. 00 +45.51 173. 17 +43.60 183.33 +36.44 192.33 +£59.92
B WAL A ALP (U/L) 68.67 £19.01 60.50 +12.05 58.17 £10.30 88.83 £10.38 "
BEHTP (g/ L) 84.67 +7.23 81.83 +6.37 83.17 +4.54 72.83 £1.94*
M&E ALB (g/ L) 46.70 £3.54 44.97 +3.14 46.28 +1.97 41.58 +0.74 ™
ML % TBIL (pmol/L) 0.18 +0.08 0.15 +0.08 0.12 £0.04 0.10 £0.00*
FRZ% BUN (mmol/L) 7.29 £1.76 6.69 +0.68 7.64 £1.92 6.03 +0.78
WLEF CREA ( wmol/L) 82.17 +7.08 79.00 £4.00 81.17 +7.14 68.17 £2.32*
MA# GLU (mmol/L) 4.71 £0.47 5.36 +0.95 4.38 £0.71 3.61 £0.45*
JIE[E L CHOL (mmol/L) 2.49 £0.21 2.55+0.35 2.36 +0.25 2.44 +0.52
=M% TG (mmol/L) 1.22+£1.06 0.61 +0.05 0.97 £0.68 0.69 +0.20

fE g i CHE (U/L) 1679. 20 +600. 43

1459.70 +412.28

1547.80 +=190. 40 466.33 +100.74 ™

* S0 IR HLES p <0. 05, S X FRLL A p <0. 01
Note; Compared with the control group, * P <0.05, “P <0.01.
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