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Abstract : The potential health and environmental risks of genetically modified (GM) crops have always been con-
troversial. Using GM crops as animal feed ingredients might induce immunological reactions and affect animal
growth and reproduction. Fish are representative aquatic vertebrates that have been widely used to monitor water
contamination. At present, studies on the safety of GM crops as fish feed ingredients are relatively scarce. This pa-
per, based on the current state of ecotoxicological research regarding GM crops as fish feed ingredients, reviews the
ecotoxicological effects of GM crops on growth performance, physiological and biochemical indices, organ function
and development, histopathology and activity of fish, and analyzes the current work and areas where further re-

search is needed.
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Table 1 Ecotoxicological effects of genetically modified (GM) crops on fish

HEEERAEY 5 /% N I
Z i HILHEAEY) Percentase of GM SEHR RS [A] FEHON EZ BTN
ercentage o
Test fish GM crop £ Duration Main effects References
in feed crop/%
L8 NS s 30 28 K I K 2 50 s, T = R AR A 251
GM soy ’ 28 days  Increased spleen size and reduced plasma triacylglyceride (TAG)
B KT - 34 W R HCH S a6l
GM soy 3 months Increased spleen size
B A N 740 bl RS o
GM soy 7 months Increased midintestine mass
BEAE K e 8 4 I LA P 261
GM soy ' 8 months Increased intestine cell proliferation
AR RN - AL i R
B L(SGLT 1)/KF-fi 7 , 22 2 W I 2 i P
LK 8 1A (SCLTLR AR
About 6 Increased the rate of glucose transport and the level of [35]
GM soy 8 months )
pNViREE i sodium-glucose cotransporters
Atlantic salmon 1 (SGLT1) protein, decreased the maltase activity
TR AR A AR 2 A i I, SR Jz i /N
) . . R P g 28 50D i, 22 2RO 1% 1 ] 2 S B e i
L2 SIERPS 82 K _
15,30 Reduced feed intake, growth rate, and final mass, [16]
GM maize 82 days . . o . .
increased liver and distal intestine mass, increased the
maltase activity and the uptake of glucose
1938 Hh 5 SR S MR R 2 IS PR AIR
AR EK - 99 K J BB R R R AL 7]
GM maize 99 days  Decreased digestive enzyme activities of leucine aminopeptidase
and maltase, decreased concentration of gut bile salts
HRER B K 81 H WA R
About 6 [26,38]
GM maize 8 months No significant differences
LR SRS S 20 20 K MEE g T B S AL AL (SOD)-1 mRNA e SRk T fii 1%
GM maize 20 days Increased body mass and reduced SOD-1 mRNA levels in liver
BEREPI R ’s 20 X JIFMEH RNA A2 A SOD- 119 mRNA 5% 57K P % 6]
GM soy 20 days Decreased liver RNA yield and transcription of SOD- 1
A B E 2 T M FrE R
BELh e LR dn e, FFREAN T i vh SOD e 5%
Zebrafish 283 K, IRARAE , FFIE P A9 2 B R A< T 6(caspase 6)
TR oK 9 T—fR:45 K B SR AT D 8]
GM maize F0.283 days; FO: no significant differences
F1:.45 days F1: increased body mass, specific growth rate and
feed utilization, reduced SOD mRNA levels in liver and
mid-intestine, increased caspase 6 mRNA levels in liver
e BRI b= 5 10.15.20 A HE PRI, N 2 fsi b 7]
T GM canola B Not available Increased protein retention and reduced body lipid
Rainbow trout  FEH:[F Kk s 30 3AH i EERTE (18]
GM soy ’ 3 months No significant differences
BEASCRRMN  FREREAAE 20 8 J& H A ik [19]

Catfish GM cotton 8 weeks Reduced fillet protein
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