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ABSTRACT BACKGROUND & AIM: To evaluate the chronic toxic effects of trivalent and hexavalent chromium to rats.
MATERIALS AND METHODS: Groups were set up on the basis of 10% 1Ds),6% LDsy,2% LDsy ,and the negative control
group simultaneously . After ninety-days feeding test, the serum and histopathological indexes and the ratio of viscera and
body were assessed. RESULTS: The CHO, HDL, TG, Glu were significantly decreased in high-dose group of CrCl; and
control group(P < 0.05) .The body weight gradual decreased with increasing doses of KiCr:0;, and the difference were
significant compared with control group(P < 0.05) .The erythrocyte count were significantly higher than that of control
group(P < 0.05) and lymphocyte were significantly lower.Serum ALT, BUN, Cr were raised but HDL, TG, Glu were
decreased in the high-dose group of K.Cr0; and were significantly higher than that of control group.Pathological the
changes in the high-dose group of K,Cr;0; showed hepatic sinus dilation and congestion, mild exudative hemorrhage , and
focal necrosis was found. CONCLUSION: KCr0; could damage the immunologic system, liver and kidney. The chronic
toxicity of K Cr/0; was obviously higher than CrCl;.
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168 60~ 80 g Table 1 The mortality of rats in the acute toxicity test (n =4)
LD50 9 d Se CrClg(mg/kg) K2Cr207(mg/kg)
X
464 1000 2150 4640 46.4 100 464 1000
10%LD50 6%LD50 2%LD50 CIC13 Female 0 0 3 4 - 0 3 4
178 106.8 35.6 mg/ kg KLCr0, dee b2 ___i___b___I =
31.6 18.96 6.32 mg/ kg, 21.5 2.2 90d
4.3 mg/kg) 12 2.2.1
( 10% ) (45 d)
90 d (90 d) CIC13 KzCI‘zO7
2 2 CrCls
1 (P>0.05) KLr0;
9 d
(ALT)
(AST) (BUN) (Cr) (P <0.05)
(HDL) (CHO) (TG)
2 Cl‘cla KzCl‘207
Table 2 The effect of chromium on boby weight(X +s,g)
Group Sex Dose (mg/kg) Initial weight Metaphase weight Weight increase Telophase weight Weight increase
ol female 178 75.4+9.9 188.9+15.6 113.5+£ 8.9 231.2+12.8 155.8+7.9
’ 106.8 75.0+£11.0 183.2+13.2 108.2+ 7.8 238.1+14.5 142.0+10.5
35.6 74.0+£9.6 197.8+ 14.6 123.8+10.3 245.0+ 18.5 171.0+£9.7
male 178 73.8+9.9 221.9+20.4 148.1+10.7 341.3+32.4 267.5+18.7
106.8 74.4+10.2 230.2+22.7 155.8+11.9 333.6+26.8 259.2+20.6
35.6 75.3+11.9 234.2+20.2 158.9+11.7 364.8+9.7 289.5+8.9
KCr0 female 31.6 72.9+7.2 175.4+7.8 102.5+£ 8.6 213.7+£3.9° 140.8+5.9°
s 18.96 72.4+7.3 176.8 = 12.5 104.4+10.3 225.8+25.9 153.4+11.5
6.32 T71.6+7.4 200.1+11.1 128.5+ 14.7 228.9+26.8 157.3+10.8
male 21.5 76.6+11.2 223.9+16.5 147.3+9.7 305.6+38.1° 229.0+12.4"
12.9 78.0+10.5 248.0+£25.6 169.9+13.8 344.8+43.6 266.8 +20.4
4.3 77.0+10.6 262.3+26.3 185.3+11.4 354.3+28.1 277.3+£16.9
Control female 0 71.8+7.7 199.4+10.3 127.6 £ 13.5 241.5+9.6 169.7+10.7
oo male 0 77.2+10.7 247.4+28.1 170.2+ 14.7 368.1+27.0 290.9+ 10.7
By chi square test, compared with control group, “P <0.05
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Table 3 The effect of chromium on leucocyte count and hemoglobin content
G S Dose I_ﬁucucytc count HB Leukucytic classiﬁcation(%)
R o (mg/kg) (x107°/L) (g/L) Eosinophilic granulocyte Neutrophilic granulocyte Lymphocyte Monocyte
CrCl;  female 178 117.8+36.7 171.0+ 10.5 0.7+0.4 23.6+3.1 75.2+4.3 0.5+0.2
106.8 132.7+22.9 172.0£9.6 0.5+0.2 28.7+3.5 70.1+1.9 0.7+0.3
35.6 174.8 +38.4 173.0+7.8 0.7+0.6 21.3+2.5 77.5+2.5 0.5+0.4
male 178 169.5+34.5 161.0+25.3 0.6+0.5 23.0+3.6 75.9+3.6 0.5+0.3
106.8 97.8+21.7 156.4 + 37.1 0.7+0.4 19.5+3.4 79.1+2.7 0.7+0.6
35.6 103.6+27.8 168.6+28.7 0.5+0.5 23.7+2.8 75.4+3.6 0.4+£0.3
KoCr,0;  female 31.6 136.3+£34.8" 162.8+9.4 0.8+0.6 39.7+2.6 58.5+3.2° 1.0+0.5
18.96 109.7+30.7 163.7+10.1 0.6+0.8 30.1+3.6 68.7+4.5 0.6+0.4
6.32 83.2+23.9 174.3+16.9 0.8+0.4 34.6+3.8 63.9+2.8 0.7+0.8
male 21.5 201.8+37.9" 168.8+18.8 0.5+0.2 32.9+4.1 65.7+4.1" 0.9+0.5
12.9 122.2+28.0 178.6+22.9 0.6+0.4 29.6+2.4 69.3+3.6 0.5+0.3
4.3 156.6+24.3 183.3+12.5 0.7+0.7 27.4+3.7 71.6+3.2 0.3+£0.2
Control ~ male 0 90.2+14.3 177.4+7.0 0.5+0.3 27.8+3.2 FINCESAY 0.4+£0.6
female 0 128.6+38.6 183.2+12.4 0.4+0.5 23.9+3.6 75.4+3.5 0.3+0.1
By chi square test compared with negative control group, “P <0.05
4 CrC13 KzCl'zO7
Table 4 The results of serum index at telophase of chronic toxicity test
G S Dose CHO HDL TG Glu ALT AST Cr BUN
Toups - oex (mg/kg) (mmol /L) (mmol /L) (mmol /L) (mmol /L) (mmol /L) (mmol /L) (mmol /1) (mmol /1.)
CCl;  female 178 2.09+0.28° 0.39+0.13" 1.25+0.26° 2.87+0.44" 70.5+£3.7 266.0+36.1 55.9+2.8 8.07+1.36
106.8 1.71+0.45 0.55+0.12 1.47+0.32" 3.03£0.69 65.9+7.6 260.3+12.4 52.6+9.7 7.11+0.78
35.6 1.70+£0.29 0.52+0.15 1.51+0.54 3.38+0.67 60.4+5.37 258.4+28.6 50.1+6.8 6.82+1.65
male 178 1.33£0.30" 0.25+0.05" 1.25+0.14" 2.30£0.62 2.8+6.6 271.3+29.5 64.2+3.6 7.65+0.89
106.8 1.11+0.31 0.26+0.08 1.52+0.25 2.99+0.34 63.8+3.2 272.1+16.5 58.7+5.8 6.56+1.65
35.6 1.24+£0.14  0.40+0.10 1.79£0.23  3.40+£0.52 66.5+10.7 263.2+21.8 53.6x4.1 7.17+1.35
KyCr,0;  female 31.6  1.62+0.11" 0.96+0.27 0.90+0.14" 3.11+£0.61" 77.6+8.2" 272.1+£26.9 84.4+10.6" 9.47+1.49"
18.96 1.60+0.48" 0.59+0.14 1.35£0.27 3.98+0.49 63.0+7.6° 273.6+18.4 71.6+x11.5 6.73+0.90
6.32 1.70+£0.32 0.48+0.16 1.25£0.33 4.08+0.45 60.5+3.2 258.6+30.3 60.9+7.6 7.81+1.16
male 21.5 1.22+0.31" 0.61+0.07 0.87+0.19" 3.18+0.23" 78.9+7.5" 271.3£23.6 79.5+4.2° 9.34+1.17"
12.9 1.21+0.21" 0.39+0.09 1.06+0.15 3.71£0.65 75.6+6.2° 250.9+15.7 63.5£3.6° 7.83+1.35"
4.3 1.05+0.29 0.31+0.09 1.21+0.46  3.79+0.63 67.5+3.6 250.2+19.7 62.3+4.2 6.97+1.04
Control  female 0 1.20+£0.08 0.62+0.27 1.35+0.30 4.29+0.68 56.1+4.9 249.2+19.4 61.3+3.9 6.65+0.34
male 0 0.71+0.31 0.40+0.05 1.27+0.47 4.05+0.08 64.5+7.5 248.6+30.6 56.4+5.2 5.19+1.31

By chi square test
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Table 5 The effects of chromium on the ratio of viscera and body at telophase of chronic toxicity test
Groups Sex Dose (mg/kg) Liver/boby Spleen/boby Kindey/boby Ovary or testicle/boby
CrCls female 178 3.22+0.26 0.33+0.022 0.67+0.027 0.035+0.0092
106.8 3.17+0.14 0.30+0.058 0.70+0.027 0.039+0.0071
35.6 3.03+0.09 0.29+0.028 0.64+0.041 0.031 +0.0045
male 178 3.41+£0.36 0.22+0.029 0.63+0.053 1.03+0.13
106.8 3.18+0.20 0.22+0.035 0.61+0.064 0.96+0.08
35.6 3.15+0.41 0.22+0.022 0.60+0.052 0.95+0.06
K;Cr,0, female 31.6 3.18+0.27 0.29+0.039 0.64+0.051 0.032 + 0.0046
18.96 3.15+£0.18 0.22+0.012 0.64+0.045 0.032 + 0.0099
6.32 2.98+0.16 0.24+0.017 0.62+0.036 0.041+0.0120
male 21.5 3.39+0.41 0.26+0.059 0.67+0.106 1.03+0.19
12.9 3.38+0.27 0.25+0.042 0.65+0.045 0.93+0.21
4.3 3.24+0.23 0.26+0.063 0.63+0.086 0.97+0.10
Control female 0 2.99+0.07 0.23+0.032 0.60+0.046 0.041 + 0.0068
male 0 3.44+0.15 0.26+0.020 0.68+0.035 0.95+0.04

By chi square test compared with control group, “P <0.05

1 (HE, x 400) A

B
Figure 1 Pathological changes of liver (HE stain, x 400)  A: The focal hepatocyte necrosis; B: showing hepetic sinus dilation and congestion
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