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1.3 PI=
6 DEHP
( —-80 DEHP), -80 520 0.1 mol/L, pH6.4
80 160 mg/L  DEHP (DEHP -80 , As7onm = 0.3—0.5 , 3mL
120 g/L ,  DEHP DEHP , 50 pL , ,
, -80 DEHP -80 570 nm A, , 37°C
80 mg/L, (CP2005) ), 30min, 10min ,
: 1021, 4 o=/ 40
3 , 30, 2d DEHP
, (GB
11607—89), (21£1)C, 6 mg/L, pH ’
6.5—7.0, R ) &: 00am (U/mL)=
( h BEEEREUT: - WEEEREUT bR
20min , , 2d PRUERE B GEST 2 — bRl IE 6 STo (200 U/mL)
, 1/3 ( 1/3 DEHP C3 C4 Cs
, , Cy
, , C; (g/L)y=CsxAdr/Adg.C, (g/L)=Cpx
102L ), Adr/AAs
20d Adr ;
20d, Ads ; Cs
12, , 6 EP Cs ; Cr Cy
i , 1.5
6 DEHP
EP , 4T 6h, 1000 r/min 6 ; ; 18
15min R C C4 ) ) > )
’ DPC 3000 ,
5 , ,
37°C
24h, 3, = / x
1x10°  /mL, 1000%o; = (
)/ x1000%o; =
1.4 +
0.2 mL DPC KCI-SDS
0.1 mL EP , mor 6
, ,25°C 1h, 2000 r/min 10min, , , , ( 1 mm’
) , ), 3—4 ,  PBS (pH=7.5)
, Giermsa 30min, , > )
100 i 1.5x10° /mL, 0.5 mL 2 mL EP ,
, (PP) 1800 r/min Smin, , 0.5 mL PBS
P (pH=7.5) 0.5 mL 2%
PP(%)=(100 SDS EP , ,
65°C 10min, DNA
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DNA : EP 100 L -80 DEHP
1.0 mol/L KCI( 20mmol/L pH=7.5 Tris-HCI (ANOVA), (LSD),
) 6 1 mL P<0.05 , P<0.01
, Smin, , 12000 r/min
10min, R ( DNA) 2
(6 mL) 1 mL 2.1 DEHP
(0.1 mol/L KCI1, 0.1 mmol/L EDTA, 20 mmol/L Tris-HCI, DEHP 1
pH=7.5), ,65C 10min, , ~80 , 5 mg/L DEHP
5min, , 3, —80
5 mL 20 80 mg/L ,
0.5 mL , 0.5mL ,  20mg/L
K (0.4 mg/mL, ), 50C —80 , 80 mg/L -80
3h, , Smin, 13000 r/min , 160 mg/L —80
4°C 10min ( DPC (P<0.01) ,
DNA) 1 mL 400 ng/mL DEHP ,
Hoechst33258, 200 ng/mL, DEHP
30min DEHP T,
DPC : DNA ~80 ,
0 100 300 500 80 160 mg/L DEHP
750 1000 1500 2000 3000 5000 ng/mL ~80 (P<0.05),
DNA ; I mL 5 20 mg/L -80
400 ng/mL Hoechst33258, (P>0.05) DEHP
200 ng/mL, 30min F-4500
353 nm 455 nm DEHP 2
, « 93 , -80 ,
F-4500 ; 5 20 mg/L DEHP
DNA DNA, _80 , ,
DPC DPC= DNA/( DNA+ DNA) 80 160 mg/L
L6 -80 DEHP
+ (n=6) , DEHP
SPSS -80 ,
% 1 DEHP 8 5 4 i 7 I 52 01 89 221
Tab. 1 Effects of DEHP on leucocyte phagocytic ability of carps
Groups (mg/L)
Index
CK -80 5 20 80 160
Phagocytic percentage (PP%) 32.37+2.56 29.50+1.64 31.96+2.88 27.59+1.32a 25.47+1.62ab 23.27+0.80AB
Phagocytic index (PI) 1.06+0.13 0.93+0.09  0.96+0.20  0.77£0.06a  0.70+0.08ab  0.61+0.11AB
“a” (P<0.05), “A” (P<0.01); “b” -80
(P<0.05), “B” —-80 (P<0.01) 2 2 3 4 6

Note: Compared with the water control, “a” represents significant difference (P<0.05), “A” represent extremely significant difference
(P<0.01); Compared with the tween —80 group, “b” represents significant difference (P<0.05), “B” represent extremely significant difference

(P<0.01); The same applies bellow
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Fig. 1 Effects of DEHP on serum antibacterial activity of carps
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%2 DEHP MBITMIARZERIZSE RN
Tab. 2 Effect of DEHP on micronucleus and nuclear abnormality of erythrocytes in carps
Groups (mg/L)
Item
CK -80 5 20 80 160
. 0.30+0.05  0.36+0.07 0.33+0.05 0.39+0.04 0.46+0.05a 0.50+0.06ab
Percentage of micronucleus (%o)
. 2.05+0.40  3.00+0.46  4.15+0.46Ab  5.05+0.56AB  5.91+0.79AB  6.39+0.63AB
Percentage of the nuclear abnormality (%o)
. 2.35£0.36  3.36+0.47a 4.49+0.50Ab  5.44+0.57AB  6.37+0.74AB  6.89+0.62AB
Percentage of total nuclear abnormality (%o)
800 y=0.1342x + 48.803
L 2 15, 16
Zgg R*=0.9958 {13, 16] , DEHP
o8 sw 20d -80 ,80 160 mg/L DEHP
R 2 400
X8 300
= 200 N 5 20 mg/L DEHP
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0t . . . . ) )
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EFFECT OF DEHP ON NON-SPECIFIC IMMUNE FUNCTION AND
GENETIC TOXICITY OF CYPRINUS CARPIO LINNAEUS

ZHANG Gui-Sheng
(Department of Life Sciences, Heze University, Heze 274015, China)

Abstract: To study the effect of DEHP [Di-(2-ethylhexyl) phthalate] on the nonspecific immune function and genetic
toxicity in Cyprinus carpio, four experimental concentrations of 5, 20, 80 and 160 mg/L of DEHP were treated to the C.
Carpio for 20 days, H,O and Tween—80 were used as the controls respectively. The results showed that, when compared
with the two controls, all indexes showed no significantly difference except the total nuclear abnormal rate in erythro-
cytes which significantly increased in the Tween—80 group. Phagocytic activity and index (PI) of leucocytes, antibacte-
rial activity and lysozyme activity of serum in the 80, 160 mg/L of DEHP groups were significantly lower than those in
the two controls, and also phagocytic activity and index (PI) of leucocytes in 20 mg/L group decreased remarkably
(P<0.05 or P<0.01) when compared with the water control group. When compared with the tween—80 group, the C;
content in serum of the 160 mg/L group decreased significantly. However, the C; content in the groups of 5, 20 and 80
mg/L, and the C, content in the groups of 5, 20, 80 and 160 mg/L showed no significantly differences. When compared
with the water control group, the C; content in the groups of 20, 80 and 160 mg/L, and the C4 content in the group of
160 mg/L decreased remarkably (P<0.05 or P<0.01). Micronuclei rate of erythrocytes in the group of 160 mg/L was
significantly higher than that in the group of tween—80, and micronuclei rate of erythrocytes in the group of 80 and 160
mg/L was significantly higher than that in the water control group. In the range of the DEHP concentration, the rate of
nuclear abnormalities and total nuclear abnormalities of erythrocytes and the DPC coefficient of hepatocyte all increased
significantly when compared with the two control groups. The immune and genetic toxicity on carp can be caused by a

certain concentration of DEHP.

Key words: Di-(2-ethylhexyl)phthalate(DEHP); Cyprinus carpio Linnaeus; Leucocyte; Lysozyme; Antibacterial activity;
Complement; Micronucleus; DNA-protein cross-link



