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Effect of Fenpropathrin on Na*-K*-ATPase and histomorphology
of Cyprinus carpio gills
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(1. College of Fishery, Huazhong Agricultural University, Wuhan 430070, China; 2. Key Lab. of Freshwater Ecology and Health
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Abstract: The study explores the effect of Fenpropathrin on the acute toxicity and Na*-K *-ATPase activity and histopathological chan-
ges of carp ( Cyprinus carpio) gills. According to the acute toxicity result, the 96 hour lethal concentration (96 h LCy;) is 8. 53 pg-

L™'and the safe concentration (SC) is 0. 853 pg+L™"'. Exposed to Fenpropathrin at concentrations of 0, 0.43 ug-L™", 0.85 ug-

L', 1.70 pg-L™" and 4.27 pg-L™", the gill tissue of carp were collected at the 1%, 3™, 7" 14" 21" day, respectively. Re-
sults indicate that the activities of Na*-K *-ATP enzyme in gill tissue during different exposure periods vary in a wave shape, i.e. , first
decrease, then increase, and decrease again as the exposing time progresses at the same concentration. The ATPase activities reach
the lowest at 3™ day, which are very significantly different from the control (P <0.01) , with inhibition rates of 42. 49% , 27.48% ,
59.03% and 46.31% , respectively. The enzyme activities of all concentration groups reach the highest at 14" day, which are signifi-
cantly (P <0.05) or very significantly (P <0.01) higher than that of the control. At 21* day, the enzyme activities of the highest

concentration group are significantly lower than that of the control except the other 3 concentration groups. The HE staining histological
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changes in the gills include gill-amells distortion, epithelial cell and pillar cell shedding, blood capillary of gill-amells expanding and

hyperaemia, mucilage cell and basal cell hyperplasia, sometimes even gill-amells adhesion and gill filament becoming club-shape.

The damages of gill are related to concentration and effect of time accumulation.
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Fig. 1 Effect of Fenpropathrin on Na'-K *-ATPase

activity in carp gills

®1 SEAFHEFHELFTIOhETHERL
Tab.1 Mortality of carp exposed to Fenpropath for 96 h

p (&3S /ng-L ™! 96 h SET-#{/F&  mortality after 96 h TR/ %

concentration of Fenpropathrin I I i1} mortality
0 0 0 0 0.00
1 0 0 0 0.00
2 0 0 4 16. 67
4 2 1 0 12. 50
8 3 3 4 41. 67
16 8 7 8 95.83
32 8 8 8 100. 00
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Fig. 2 Pathological changes of carp gills exposed to Fenpropathrin

a control (H-E, x400); b. exposed to4.27 pg-L~! for 1 d, pillar cell vacuolar degeneration( H-E, x400) ;

c. exposed to 4.27 pg-L~! for3 d, gill-amella warping , basal cell hyperplasia( H-E, x400) ;

d. exposed t0 0. 85 pg-L~'for 7 d, terminal gill-amella intamescentia, epithelial cell fall off( H-E, x400);

e. exposed to 1. 71 pug-L~'for 14 d, cells swelling, hydropic degeneration( H-E, x400);
f. exposed to 1. 71 pug+L~'for21 d, gill-lamella club shape( H-E, x400)

MOREIRAAIG A, MUK BAAE I, /N TR
AR, TR RN R SRS . /N AR
S o 0 0 L ) 46 £ L 5 R L R A2 4 R AL 4
AN FRIB A —Fp RPN, BRI FRKEIER
SR SV R R M R S SR, YA BAR PR
BHLEEF=LETTHE, (H R 202 i B T 8%
WA AR, IR R . Ahus . HEAE
Thek, MR 2E0T R R xS EH K B
51105 LA 0 A S T ) R R

EHRB IRV, RLFERE RREMHENH, 1/
2 SC(0.43 pg L") HELL 25 3 d B XHEREE ) Na'-
SATP BHEHA R B EWMEER, JFEERA
GURERARAL, $RIRTEFRIE K A T B AR 4 o 3
BRE 5 e s (0 AR TE R K M e Uy, A%
R, RE R b T AR RE R 2

BE; X RR Al
_I.tO

TR IR 54T B IR A

S 3k

(1] 3KAE, 24, B, % BERHEERRAXKESREKE
HEAERILT]. KRITHBRBIR SRS, 2006, 15(1): 125 -129.

(2] #XF, Bi&m, EBL, % BBRAGEERERR SR IE-E R
HAYRN[T]. 1, 2011, 43( 5): 703 - 709.

(3] £&iug, FM, MG, . BERHEGIRRZXIKESRE
WAESHEENRGR[T]. BRERAEER: BABER,
2000, 21( 3): 65— 89.

(4] EMgsE, B4R, ZPFR, %, TR SOD 37 #4: M
MDA &R U RAFEMMEARZmT]. EhRlKEER,
2012, 31(4): 499 -505.

(5] B6FER, TR, B4R, % K3 EEX 5 & AT ok i
CYP3A FEHEREMA [J]. 4 rp Rl K 2p224R, 2010, 29(6):
768 -771.



46 Bk R %

Ek

(6] BRIk, DFR, BUER, 5. BURSEENEAHAAKBRAEK
BEEBESELT]. ki, 2010, 40(1). 21 -25.

(7] TPKH, B%#, ARy, §. AXF(M]. . BERE
HARHIRAE, 1987 87 -90.

(8] #&3CHf. Na®-K* ATPase BFX#/R[ J]. EHAME4EH. 5K
HRLF 56 R, 2003, 23(5): 531 -534.

[9] #&arer, kAT, WREHL. 2 TR MPTRIER R HAK
BRFPEEXI]. KREEWER, 1995, 19(2): 171 -
185.

[10] TOWLE D W. Role of Na*-K* ATPase in ionic regulation by ma-
rine and estuarine animals[ J] . Mar Biol Lett, 1981, 2 (1):
1072 -1221.

(11] W3CF, KHF, BRRES . ARABEXFEAMHS Na*/
K*-ATP &t BT 8@ BMEsnmiT]. B EK>=R
2, 2009, 16(1): 120 -126.

[12] &g, FRM4. T RIGEE B8 ( Hypophthalmichthys moli-
i) U SUR BB S [(T]. BRI KRR BARER,
1996, 17(1): 74 -79.

(13] £l mHEAERIM]. 4 K. Jba: ARIA R,
2003: 103 -111.

[14] SODERLUND D M, CLARK J M, SHEETS L P, et al. Mecha-
nisms of pyrethroid neurotoxicity: implications for cumulative risk
assessment[ J]. Toxicology, 2002 , 171( 1): 3 -59.

[15] MU, RUBBY, BRIT4E, 55. WRUEERXT EeE0 2Bkt
®[J]. AR, 2005, 25(3): 77 -78.

[16] BHHE . BRGEN BN 2B [T]. Bk,
1998, 28(5): 20 -22.

[17] IR, ®HE, HAoT. PR ES P FEaHAZ B
BaEE . ANEARMMAN KGR EmI]. WA ®El,
2011, 41(3): 39 -42.

[18] BV, PREMR , M3T, %. FRFAHTRBARGEE
ARSI T]. Yok, 2007, 37(2): 48 -52.

[19] EINER-BOBIS G. The sodium pump. Its molecular properties and
mechanics of ion transport [ J]. Eur J Biochem, 2002, 269
(10) : 2424 -2243.

[20] NARAHASHU T. Neuronal ion channels as the target sites of in-
secticides[ J]. Pharmacol Toxicol, 1996, 79: 1 -14.

[21] KAKKO I, TOIMELA T, TAHTI H. The synaptosomal membrane
bound ATPase as target for the neurotoxic effects pyrethriods, per-
methrin and cypermethrin [ J]. Chemosphere, 2003, 51 (6):
425 - 480.

[22] KARNAKY K J Jr. , ERNST S A, PHILPOTT C W. Teleost chlo-
ride cell. 1. response of pupfish Cyprindon varieatrus gill Na, K-
ATPase and chloride cell fine structure to various high salinity envi-
ronments[ J]. Cell Biol, 1976, 70(1) . 144.

[23] VAGUE P, COSTE T C, JANNOT M F, et al. Cpeptide, Na* -
K-ATPase and Diabetes[ J]. Exp Diabesity Res, 2004, 5(1):

37 -50.
[24] XWRZR. AK=shPimag(M]. BHIT: EITRY R,
2009: 25 -27.





