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Abstract : Perfluorooctanoic acid (PFOA), a member of the perfluoroalkyl acids that have wide commercial
applications, is persistent organic pollutants widely spread throughout the environment and human
population. But little is known about the adverse biological effects of the PFOA. In the present study, the
toxicological effects of PFOA were investigated in rats. Sprague-Dawley rats (N = 10 in each group) were
orally administered with PFOA in drinking water for 4 weeks (0, 100, 200, or 400 ppm in male, and 0,
200, 400, or 800 ppm in female). Three female rats given 800 ppm died during the study. PFOA treatment
decreased the body weight gain and increased the liver weights in both genders. Serum biochemical
investigations revealed significant increases in the aspartate aminotransferase, alanine transaminase, alkaline
phosphatase, blood urea nitrogen, total cholesterol, and total bilirubin in male but in female. Serum estradiol
(E2) levels were increased in all treated rats. Histopathologically, hepatocellular hypertrophy around central
vein was noted in the liver of treated rats. No significant histopathological changes were noted in other
organs. In conclusion, PFOA induced toxicological changes in the liver and increased serum E2 level which

was not related to histopathological changes of endocrine and reproductive system.
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Fig. 1. Body weight gains were significantly decreased in male (A) and female (B) rats treated with perfluorooctanoic

acid (n=10, "p<0.01, “'p<0.001).
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Fig. 2. The relative organ weights of the liver were significantly increased in male (A) and female (B) rats treated with

perfluorooctanoic acid (n= 10, ‘p<0.05, “p<0.001).

Fig. 3. Gross findings of the liver in male rats treated with
0 (A), 100 (B), 200 (C) or 400 (D) ppm of
perfluorooctanoic acid (PFOA) for 4 weeks. The liver
showing enlargement in PFOA treated groups as compare
to control group in a dose-dependent manner.
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Fig. 4. Histopathological changes of the liver in male rats treated with 0 (A), 100 (B), 200 (C) or 400 (D) ppm of
perfluorooctanoic acid (PFOA) for 4 weeks. The hepatocytes around central vein showing severe hypertrophy with
eosinophilic cytoplasm in PFOA treated liver. H&E, %200.

Table 1. Summary of serum biochemical values of rats treated with perfluorooctanoic acid for 4 weeks

Groups Biochemical value' Control 100 ppm 200 ppm 400 ppm
No. of rats 10 10 10 10
ALT (1U/) 42,70 + 14.61 73.20+ 19.10° 67.90 + 17.49° 64.60 + 69.09
AST (1U/l) 82.30 + 34.61 140.90 + 23.01° 115.60 + 15.52" 114.30 £ 57.55
Male ALP (mg/dl) 398.20 + 142.06 614.20 + 68.4.3" 802.40 235.?3‘ 636.80 + 91 67
BUN (mg/dl) 21.80+3.68 32.00+2.94 30.50+4.33 34.00+5.58
T-CHO (mg/dl) 56.70 + 11.66 99.80 + 23.28" 97.50 + 12.99° 96.00+ 14.71°
T-BIL (mg/dl) 0.10+ 0.00 0.10 £ 0.00 0.15+0.05" 0.16 +0.08"
Groups Biochemical value Control 200 ppm 400 ppm 800 ppm
No. of rats 10 10 9 7
AST (IUn) 11520 11.79 97.11 £21.42° 114.0 +34.44 94.14 + 49.39
ALP (mg/dl) 248.50 + 54.68 198.89 + 42,72 209.50 + 40.88 207.57 +31.80
T-CHO (mg/dl) 61.30+ 15.97 60.44 + 14.88 58.80 + 16.03 97.86 + 19.86"
Female GLU (mg/dl) 127.60 + 32.05 177.33 + 79.80 181.70 + 57.74 184.71 £ 26.6{3’
TP (mg/dl) 5.59+0.34 5.89+0.38 591+£0.39 6.13 £0.46
ALB (g/dl) 2.87+0.47 3244023 3.28+0.014 3.06+0.34"
CPK (IU/dI) 451.6 +80.85 289.59 + 179.93" 4575 +263.60 318.43 +334.46
LDH (mg/dl) 523.80+101.29 366.67 + 166.86" 536.80 £ 293.06 370.43 £ 360,78

"Significantly different from control value at p < 0.05.

TALT: alanine transaminase, AST: aspartate aminotransferase, ALP: alkaline phosphatase, BUN: blood urea nitrogen, T-CHO:
total cholesterol, T-BIL: total bilirubin, GLU: glucose, TP: total protein, ALB: albumin, CPK: creatine phosphokinase, LDH:
lactate dehydrogenase.
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Table 2. Hormonal analysis of rats treated with perfluorooctanoic acid for 4 weeks

Groups Hormone' Control 100 ppm 200 ppm 400 ppm

No. of rats 3 5 5 5
Estradiol (pg/ml) 37.14£5.85 70.70 + 17.82 69.98+6.16" 76.82 + 4.44™

Male Testosterone (ng/ml) 46 +3.13 5.72+8.83 0.92 + 0.65 1.42+1.16
LH (TU/1) 0.33+£0.21 032+0.12 0.39+0.12 033+0.18

Groups Hormone Control 200 ppm 400 ppm 800 ppm

No. of rats 5 5 5 5
Estradiol (pg/ml) 52.23+9.06 61.17+10.22 62.57+4.35 67.87+3.16"

Female FSH (1U/1) 0.25+0.03 0.18+0.02 0.37+0.08 0.32+0.02°
LH (1u/) 0.50£0.01 0.30+0.14 0.46 £0.03 0.61 +0.08

*Significantly different from control value at p < 0.05.
“*Significantly different from control value at p <0.01.

LH: luteinizing hormone, FSH: follicular stimulating hormone.
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