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Preventive Effects of Cricket Extracts, Gryllus bimaculatus,
against Toxicity Induced by 2,3,7,8-Tetrachlorodibenzo-p-dioxin in Rats
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This study was carried out to investigate preventive effects of extracts of cricket, Gryllus bimaculatus,
against the 2,3,7,8-tetrachlorodibenzo-p-dioxin(TCDD)-induced toxicity in 7-week-old Sprague-Dawley male
rats. Thirty five male rats were divided into 5 groups: one normal control group treated with vehicle and
saline (G1); one TCDD-treated group by single intraperitoneal injection (G2); three preventive groups (G3,
G4, and Gb5). The last three groups, G3, G4, and G5, were fed on cricket extracts (50, 100, and 200 mg/keg,
respectively) for 2 weeks before TCDD treatment. Various harmful effects were shown by TCDD treatment.
The body weights of rats were lost by TCDD. In addition, severe hypertrophy and color change, and the
weights gaining were found in the livers of TCDD-treated rats. It was observed that the cytoplasmic
vacuolizations and inflammatory cell infiltration around portal triad in the liver. TCDD also elevated the
serum activity levels of alanine transaminase(ALT) and aspartate transaminase(AST). However, those losses
were compensated by cricket extracts treatment at the level of 200 mg/kg. These findings indicate that cricket
extracts may have protective effects against TCDD-induced toxicities in rats.
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Fig. 1. Protocol for study of preventive effects of cricket extracts
against toxicity induced by 2,3,7,8-Tetrachlorodibenzo-p-dioxin in
rats. This study was used 7-week-old Sprague-Dawley male rats.
Thirty five male rats were divided 5 groups: normal control group
received vehicle and saline; TCDD-treated group received single
intraperitoneal injection of TCDD(60ug/kg) and saline; preventive
groups received cricket extracts (50, 100, 200 mg/kg) for 2 weeks
before TCDD treatment.
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Fig. 2. Change in body weights of male rats orally administered with cricket extract or saline for 2 weeks

before TCDD treatment.

<: normal control; -: TCDD treatment; A: TCDD + cricket extract 50mg/kg; x: TCDD + cricket extract
100mg/kg; [: TCDD + cricket extract 200mg/kg

*Significantly different from normal control(p<0.05).

**Sjignificantly different from normal control(p<0.01).
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Table 1. Effects of cricket extracts on absolute organ weights in male rats exposed to TCDD. (Unit: g)

Group Normal TCDD TCDD+cricket TCDD-+cricket TCDD+cricket
Organ control treatment extracts 50 mg/kg  extracts 100 mg/lkg  extracts 200 mg/kg
Liver 9.64+0.88 14.94+1.86** 14.43+1.33** 13.71+1.73** 13.65+1.68**
Spleen 0.79£0.12 0.72+£0.09 0.76£0.15 0.81+0.09 0.75%0.08
Kidney-L 1.28+0.14 1.22+0.10 1.20+0.06 1.25+0.11 1.14+0.13
Kidney-R 1.2700.15 1.27+0.14 1.19+0.10 1.28+0.11 1.17+0.20
Testis-L 1.63+0.22 1.65+0.18 1.74+0.11 1.69+0.13 1.75+£0.24
Testis-R 1.71+0.12 1.63+0.15 1.79+0.08 1.67+0.09 1.70+0.24
Epididymis-L 0.50+0.13 0.49+0.11 0.48+0.06 0.4650.05 0.47+0.10
Epididymis-R 0.55+0.11 0.48+0.11 0.45£0.06 0.51+0.07 0.51+0.12
Prostate gland 0.61£0.21 0.26£0.11** 0.43+0.12 0.39+0.14* 0.45£0.16
Heart 1.19+0.12 1.13+0.12 1.11+0.24 1.08+0.10 1.04+0.07*
Lung 1.69+0.18 1.70£0.24 1.39+0.35 1.65+£0.13 1.51+0.14
Thymus 0.67+0.09 0.13+0.03** 0.13+£0.04** 0.20+0.20** 0.19+0.11**
Adrenal gland-L 0.030+0.00 0.034+0.02 0.026x0.01 0.026x0.01 0.029+0.00
Adrenal gland-R 0.029+0.00 0.032+0.02 0.028+0.00 0.030+0.01 0.027+0.01
Thyroid gland-L 0.011+0.00 0.011+0.01 0.013+0.00 0.012+0.00 0.023+0.04
Thyroid gland-R 0.010+0.00 0.011+0.01 0.013+0.00 0.012+0.00 0.007+0.00
Submaxillary gland 0.76+0.20 0.54+0.09* 0.52+0.10* 0.53+0.07* 0.54+0.10*
Brain 2.11+0.05 2.04+0.06* 1.98+0.09* 2.04+0.18 2.06+0.06

Values are mean *S.D.(n=7)
*Significantly different from normal control(p<0.05).
**Significantly different from normal control(p<0.01).

liver weights(%)

Fig. 3. Effect of cricket extract on relative liver weights in male rats exposed to TCDD.
* Significantly different from normal control(p<0.05).
“+ normal control; \; TCDD treatment; -:: TCDD + cricket extract 50 mg/kg;
& TCDD + cricket extract 100mg/ke; [J: TCDD + cricket extract 200 mg/kg



Table 2. Effects of cricket extracts on relative organ weights in male rats exposed to TCDD (Unit: %)

Group Normal TCDD TCDD+cricket TCDD+cricket TCDD+cricket
Organ control treatment extracts 50 mg/kg extracts 100 mg/kg  extracts 200 mglkg
Liver 2.75+0.14 4.56+0.37** 5.01+0.36** 4.74+0.17** 4.3620.76**
Spleen 0.231£0.03 0.25+0.03 0.25+0.05 0.25+0.05 0.26+0.04
Kidney-L 0.37£0.03 0.38+0.03 0.41+0.05 0.40£0.04 0.40£0.03
Kidney-R 0.36+0.04 0.39£0.05 0.43+0.05* 0.39+0.03 0.40£0.03*
Testis-L 0.47+0.08 0.59+0.08* 0.56+0.04* 0.57+£0.06* 0.53+0.05
Testis-R 0.49+0.07 0.57£0.07 0.55+0.04 0.59+0.07* 0.53+0.04
Epididymis-L 0.14+0.04 0.16+0.03 0.16+0.04 0.16+0.02 0.15+0.02
Epididymis-R 0.16+0.03 0.17£0.04 0.16+0.02 0.15+0.02 0.16+0.02
Prostate gland 0.17£0.06 0.15£0.06 0.09+0.04* t 0.12+0.07 0.12+0.04
Heart 0.34+0.03 0.35£0.03 0.38+0.06 0.37£0.10 0.3410.01
Lung 0.49+0.08 0.51+0.06 0.57+£0.07* 0.45+0.09 0.52+0.04
Thymus 0.19+0.02 0.07+0.05** 0.04+0.01** 0.04+0.01** 0.06+0.05**
Adrenal gland-L 0.008+0.00 0.010+0.00 0.012+0.01 0.008+0.00 0.008+0.00
Adrenal gland-R 0.008+0.00 0.009+0.00 0.011+0.01 0.009+0.00 0.009+0.00
Thyroid gland-L 0.003+0.00 0.007+0.01 0.004+0.00 0.003+0.00 0.004+0.00
Thyroid gland-R 0.002+0.00 0.002+0.00 0.004+0.00 0.003+0.00 0.004+0.00* ¥
Submaxillary gland 0.22+0.05 0.18+0.03 0.18+0.03 0.17£0.03 0.17+£0.03
Brain 0.60+0.04 0.70+0.08* 0.69+0.07* 0.65+0.06 0.64+0.06

Values are mean £S.D.(n=7)

* Significantly different from normal control(p<0.05).

** Significantly different from normal control(p<0.01).

t Significantly different from TCDD treatment group(p<0.05).

Table 3. Effect of cricket extracts on liver function in TCDD-exposure male rat

Group AST ALT ALP Alb TP

(N) (1UIL) (UIL) (IU/L) (g/d0) (g/d0)
G1(7). 168.77+15.01 57.63+10.63 1116.86+15.77 3.94+0.13 6.32+0.31
G2(7) 744.46+314.83** 75.63+26.59 104.43+21.35 4.29+0.15 6.79+0.42
G3(7) 257.74+145 2311 46.55+13.73 1 106.86+36.05 4.22+0.23 6.78+0.41
GA4(7) 195.84+44.157F 37.93+6.24** 1 94.43+29.31 4.380.16 6.99+0.20
G5(7) 289.6+110.72* 1T 39.7526.35** 1 81.57+13.94**t  4.19+0.12 6.67+0.21

Values are mean £S.D.(n=7)

*  Significantly different from normal control(p<0.05).

** Significantly different from normal control(p<0.01).

t Significantly different from TCDD treatment group(p<0.05).

1 Significantly different from TCDD treatment group(p<0.01).

AST; aspartate aminotransferase, ALT; alanine aminotransferase, ALP; alkaline phosphatase, TP; total protein, Alb; albumin,
G1: normal control; G2: TCDD treatment; G3: TCDD+cricket extracts 50mg/kg; G4: TCDD+cricket extracts 100mg/kg

G5: TCDD+Cricket extracts 200mg/kg
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Table 4. Effect of cricket extracts on lipid metabolism

in TCDD-exposure male

rat

Group(N) Cho (mg/dC) TG (mg/de) HDL (mg/de) LDL (mg/dc)
G1(7) 64.57+8 45.14+16.38 44.83+2.88 10.11£3.77
G2(7) 93.86+20.75** 50.29+7.32 150.31+248.68 17.1445.19*
G3(7) 110.86+32.78** 83.14+10.95** T 66.53+15.46* 19.81+11.2
G4(7) 81.86+16.15* 58.86+10.01 54.73+8.98* 11.23+2.83# T
G5(7) 89.43£33.93 74.57+40.94** 54.11+15.64 12.20+9.36
Values are mean *S.D.(n=7)
*  Significantly different from normal control(p<0.05).
** Significantly different from normal control(p<0.01).
T Significantly different from TCDD treatment group(p<0.05).
T Significantly different from TCDD treatment group(p<0.01).
Cho; cholesterol, TG; triglyceride, HDL; high density lipoprotein, LDL; low density lipoprotein
Table 5. Effect of cricket extracts on inorganic matter and renal function in TCDD-exposure male rat.
Group(N) ca® (ma/d?) I P (mg/d?) Cre(mg/de) BUN(mg/d¢) UA(mg/d?)
G1(7). 10.96+0.32 7.53+0.52 0.52+0.01 16.00+1.73 0.55+0.22
G2(7) 13.73+1.11** 8.22+0.83 0.59+0.05* 25.14+3.34** 0.32+0.33
G3(7) 13.53+2.05* 7.57+1.17 0.55+0.04 24.29+3.55** 0.35+0.33
GA(7) 12.50+0.77** T 7.33+0.42 T 0.56+0.03** 23.29£3.90** 0.16+0.12**
G5(7) 13.44+0.84** 7.12+081 0.52+0.03 T 22.43+3.41%* 0.28+0.33

Values are mean +S.D.(n=7)
Significantly different from normal control(p<0.05)
** Significantly different from normal control(p<0.01)
T Significantly different from TCDD treatment group(p<0.05)

*

Ca; calcium, IP; inorganic phosphorus, Cre; creatinine, BUN; blood urea nitrogen, UA; uric acid
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Fig. 4. Histological finding of rat liver tissues treated with TCDD or cricket extract. Severe vacuolations and inflammation cell
infiltrations around portal triad are shown in TCDD-treated rats (B, C), but these findings are reduced by Cricket extracts 200 mg/kg
treatment (D). There are no lesions in the normal control (A). H&E.
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