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The impact of endocrine disruptors on membrane fatty
acid composition of carp organs
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Abstract; Three kinds of endocrine disruptors estradiol, bisphenol A, dibutyl phthalate and
testosterone were exposed at carp, and the effect of them on the content and composition of fatty acid
in cell membrane and adenylate cyclase activity in cell of carp hepatopancreas, gonads and brain had
been studied. The result showed that to three organs of carp, the exposure of endocrine disruptors
can make the contents of saturated fatty acid increased; unsaturated fatty acid decreased in cell
membranes, and make the number of double bonds lowered in unsaturated fatty acid. As a result,
the structure and function of cell membranes in organs were possibly affected. In hepatopancreas and
gonads, the effect of testosterone exposure was consistent with the effect of estradiol exposure in
saturated fatty acid content, but is antagonistic with it in the content of unsaturated fatty acid
arachidonic acid and docosahexaenoic acid. The result of enzyme activity assay showed that the
mechanism of fatty acid metabolism change for exposure, thereby affecting the structure and function
of cell membrane, may be related to the activity altered of adenylate cyclase in cell membrane.
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1.1 AR 5]

Z36HK =38 7R 2 0L (Hermle ) ; DSQ HLPUARAT SR H 4L ( Thermo , it DB-5MS 30 mx0.25 mmX
0.25 wm A BB OIEFS) , Multiskan FC B§FR{Y ( Thermo) .

FBE | IE C ¢ ( Fisher Scientific , B354l ) ; HA G0 A 70 A4l s B H R PR L ELISA 2055 &

1.2 SEEGAL PR

EIL 30 45K %) 6—8 em , IKH LY 10—12 g MYEERESR 0/ SC 0 /0 BEHLh 6 41, R4 5 4%,

FRTEEK 6 L,k E /KIS 1 d 5, R0 72 h B0 S A R SR R R S fa YL B
#7215 d, 4473 30 d, Jei =K R EE 19 48 h oK 1 R AESCHR 5-7 ] i YL 22 711 i
1.2.1  fa e e KAk B

B 1A PO IR, S AN 20 T P B Ye 3 A0 B, e RE e 40 50 0 . M B2 0.5 pg- L5 22
10 gL' M~ +5207.0.5+10 pg-L™';BPA:1 mg-L™';DBP:1 mg-L™".

1.2.2 20 LS i 5 A ) s A ot T Ak

Gy HUE £ FF R PR T2 2R A1 g b n A AR B ER UK AR vK TS R A IR A AN IR IR, 4 C BB R
1500 remin™" B0 15 min, SREGUITE  UITE BN 2 R TESS 4.

] E3RFEA TPAA 0.5 mol - L™ KOH-HI R, AASMRY T 75 C /K 40 min 2 HE A 14% =5
AT SV TR, AR AE SRR R 75 COKIE 10 min. ¥ 205 INIE © ks FIAR A S AL AR A T, T 4R 1% 1R
5], 4E 4 CHBET 3500 remin™' B0, BCEFRAE GC-MS 434
1.2.3  GC-MS 43Hr i

SR HERE R EE 270 °C s R 290 C ;2 B 2 20, TR JFEH 1 mLemin™';
ANTRPERE  JERE R 1 pL B THE MW IR IR FE 60 °CA£4% 2 min, LA 20 C-min™' FHE Z 230 °C, {£1F
1 min, LA 5 Comin™ FHE ZE 280 CA#£FF 15 min.

il S5 B IR B B FURIRE 230 °C 5 B 70 eV R STHLE 100 pA; 3 2 24
il PR B VLR S0—650 amu; FAHEW 5 Y s™ 55 min FIFARIE SR .

1.2.4  Z0HERE AR T BRIA LG (AC ) 15 2RI 2

WAL 28 B TSV AS T A A B K AE VKR Th 510K #E 4 SCFREET 2500 remin™ E5.0> 20 min,
WCAR 13 W™ A 44 HRELISA 3500 50 150 W A5 24 il 0% 00 . 76 B AR 1) 450 nm AR5 DU 3t 4% L A9
.

1.2.5  SEEREdRAL

X BRI S B0 2 43 B EL 5 NEEA SR SPSS13.0 #PFEIEAT 7 2250 B, K BERIAS [R) b # A) i 22 55 LE

BRI LSD IG5, B AR Ry (P<0.05).
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Table 1 The content of main fatty acids in cell membrane of carp organs

B3l Ao e i it e
Xt E2 T E2+T BPA DBP
HPBEE  21.68+1.85a  33.97+3.89h  20.912.64a  29.18£3.47h  29.64+2.54b 29.13%3.42h
Ay /i PER 19.04+0.73a  27.55+1.96b  33.44+4.23b  30.52+6.34b  31.26+3.94h 21.25+4.67a
oKl Jii 23.61£2.51a  25.12#3.65a  24.22#3.41a  23.72+3.42a  25.42+2.70a 24.07£1.72a
Il JFBENE 8.01£1.78a  14.493.17h  13.44£3.04b  18.93:3.57b  16.63:2.84b 12.66+2.14b
TR 3 6.38+1.64a  16.38+2.02b  20.88+3.42bc  20.58%6.34bc  23.00£2.27¢ 11.85+5.85a
i 17.74+0.48a  17.18+0.76a  19.38+1.96a  18.41x0.72a  17.61+1.50a 18.66+1.55a
JFBRAE  19.47£2.64a  9.29+1.32b  3.81x0.8lc  4.97:0.96c  6.54+1.71hc 10.21+3.22b
;%%222—1‘/\{1@2: e 30.39+4.50a  16.80£2.60h  3.85:0.86d  3.75:0.96d  6.33+2.08cd 21.03£12.09a
Jii 2.50£1.29a  2.78+0.36a  2.70+1.04a  1.4320.82a  2.22+1.12a 2.65£0.73a
JFBERE  17.53+2.29a  13.72+4.48a  5.69+0.93¢c  8.42+1.92cd  8.15£1.06d 11.43+3.09h
9\ AR 20.12+3.85a  13.61x4.29b  5.86x1.22¢  4.58+2.28¢  8.67x1.44d 15.73+6.53a
Nl i 23.38+1.35a  22.40+1.44a  23.37+1.62a  22.69+1.48a  21.81+0.65b 23.11+1.46a
BEWARR g o yy e NPBEEE 7.03:0.6la  5.56:082b 674105  9.72:110c  8.78+2.97ac 8.75:0.90¢
er ﬁf}% V[], HmWm R 439+0.51a  2.36+0.87b  5.61x0.94a  9.01%32lc  6.44%2.50a 1.000.18d
(AA) Ji 6.14x0.91a  5.93x1.28a  5.56+1.27a  6.48%1.26a  6.0420.74a 4.74+0.52b
4,7,00,13,16,  FFpEpE 1098+2.95  6.87+2.15d  10.55243ab  15.03£2.63ac  13.62:4.01a 13.09£5.13a
;;;\%E; PRI 245£0.72a  2.99+2.59a  4.29+1.06b  10.92+3.67c  8.24+3.78hc 7.40:4.78a
(DHA) i 10.98+1.55a  10.61x1.54a  10.39£1.93a  11.33:1.29a  11.49+1.06a 10.70£2.19a
JFBEME  64.27+4.26a  43.67+5.03¢c  29.59+5.22d  44.32+42.78c¢  44.56+1.72c 51.28+2.54b
UFA/TFA P 67.26£2.73a  46.93+4.39h  24.92+5.92d  34.72:8.35¢d  37.724.75¢ 59.61£11.88a
Jii 53.63+1.74a  52.48+3.28a  49.41+3.49a  52.85:2.89a  51.61+2.30a 52.2242.12a
JFBERE  172.27¢15.51a 113.92+13.07b 111.51£12.56b 160.78£19.87a 156.02+14.92a 161.59+ 22.81a
IUFA i3 133.1129.11a  96.25+14.11b  73.30£10.28c 128.77+36.10a 113.42+16.33h 139.10+28.29a
Jii 133.90£10.86a  130.61£14.69a 121.57+12.36a 134.80+13.50a 134.02+7.93a 127.02+13.32a
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(2)E2+T 1RG5 N, PR AR SR 20 ) UFA/TFA o %8 5 38 A 117 TUFA 354 B A9 28 4k
S T X B2 7 T R0 B 200 5 b (5 Z2 AR A S i 2 5 2 AL 5 B0 VE AL T 5 290 A A 4 A
PR IRR 5 HE I AAE 5 B2 FEASAHIR , B Wl i 22 1) ~F- iy B HCAH BV F AT BBV K 2 5 T BE R 52
F it .

(3) BPA s B TR RO AR 40 () UFA/TFA S35 BRAR , (H H REAd 1 5 40 B I 1) TUFA 338 1
IK.3X 5 BPA n] LA AR A0 A e DHA B 55 52 TH s A 5.

(4)DBP HAEMH TR0 M B UFA/TFA 2 A%, AR A5,

A= PRI 0 T Sl P R A IR ) B AR AE 22— VR 22 1 A R 5 I sl 1) e AR AT O, 2 e 4
He S A5 ) A M A R BT G R R A T AR R 4 L8 R AS AR R 5 A 3 Bl v
5L OF B A0 B RS Sh v A AR A X B A D RE B L RN A2 R BT PR AR R A R R L, EDs B2
2 O 200 A i U R %) A, AR AR 40 B e A A A B O TR LB, s AN AR RN XU AR H S B
TLPERRAC, T RE S5 DR AN A IS A AT RE 1Y — ZR 50 5 A8 4k, X Ay A BT 6 7= A 5 .

2.3 EDs ZEEXT BRI TR MU (AC) 16 PE RS 2

FRAT BRI Bl S — it ROWE 26 1, BE AL ATP JE B cAMP , 2 40 PN A0 26 — A5 4, S HLIAC 20 it 2 g

AL FE R DA r %) B PR AR S0 I A S DA B 2 2R Y TG ) 3R 2R LR 2.
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Table 2 The adenylate cyclase activity in various organs of carp(U-g™")

X HR E2 T E2+T BPA DBP
JHF R 1.92+0.06a 0.8+0.43b 0.69+0.47b 1.49+0.69a 1.11+0.21b 0.22+0.09¢
PER 0.48+0.16a 1.38+0.24b 1.44+0.35b 0.64+0.42a 1.16+0.30b 1.04+0.39h
i} 1.66+0.05a 1.68+0.08a 1.76+0.18a 1.65+0.10a 1.77£0.24a 1.56+0.21a

P2 450 UL E2 T BPA il DBP 25 4R ] LA o fFF i vh AC BTG ) i 3 BRAK, PR P AC i
B ETHE KA LUR AC BT A 5L EDs 228 T IR AC B SRR, iR AC
ity 1% 1, A EDs P2 A BEPE (LB 22— 1T BB S T 40 M R 388 o 52 el i 7 A Ak il 1) T T 5
M 200 A i 7 A, 38 T R 45 IR RO AL RN AR BRI B H EDs ANBRTFRRIF LB & IR LA
ELHEEIVER , 0 5 — 25 i DAIE 5.
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YRR MR A R AR SR BUS BUVE T EDs 2255 n] BE 23 LA JEFBRIVE AN PR IR 40 U5 UFA/TFA FI3E 734121
TUFA AR, S T 52 i) 200 J60 JBE A 45 A AN DT .
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