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Abstract: Temperature is an important environmental factor that affects the distribution of species and causes
the physiological stress response of species. After being introduced into China, the invasive species, Pomacea
canaliculata has become a serious pest of important agricultural crops as well as a threat to ecosystems in its
invaded regions. Effects of temperature on antioxidant enzyme activities and the malondialdehyde (MDA)
contents in the hepatopancreas and gill of P. canaliculata were investigated. P. canaliculata were acclimated
for two weeks with temperature 25 ‘C. After acclimation, the low and high temperature stress experiments
were conducted. The temperature maintaining at 15 ‘C was designated as low-temperature group, 36 C as
high-temperature group, and 25 ‘C as control group, with three replicates for each group. All data were
analyzed and compared with one-way ANOVA and Duncan using SPSS 22.0. The results showed that the
activities of superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px) and the
malondialdehyde contents in the hepatopancreas and gill of P. canaliculata changed similarly, both increased
first and then decreased under low or high temperature stress (Fig.1 - 8). In groups of 15 ‘C and 36 C, CAT
activity in gill and SOD activity in hepatopancreas were significant higher than in the control group after 6 h
(P < 0.05) and at the highest level at 48 h (P < 0.01, Fig. 2, 3). The activity of GSH-Px in gill and
hepatopancreas increased at 12 h and reached the highest level in both low and high temperature groups at
24 h (Fig. 5, 6). MDA contents in gill and hepatopancreas of P. canaliculata were at the highest in the group of
15 C at 24 h and group of 36 C at 12 h, respectively (Fig. 7, 8). There were no significant differences of
SOD, CAT, GSH-Px activities and MDA contents between temperature treatment groups and 25 “C control
group at 72 h (P > 0.05). Furthermore, gills appeared more sensitive to defense oxidative damages than
hepatopancreas. The results suggest that temperature stimulation can activate antioxidant enzymes activities in
the hepatopancreas and gill of P. canaliculata, and eliminate reactive oxygen species (ROS) induced by low
and high temperature stress.
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Fig.1 Catalase activity in the hepatopancreas of
Pomacea canaliculata under different
temperature levels
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Different letters indicate significant differences at the same time of
different temperature groups, while ** indicates highly significant

differences (P < 0.01) from 0 h control groups in different

temperature with the same treating time.
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Fig. 2 Catalase activity in the gills of Pomacea
canaliculata under different temperature levels
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Different letters indicate significant differences at the same time of
different temperature groups, while an asterisk (*) indicates
significant differences between temperature stress groups at different

time points and their counterparts at 0 h control groups (P < 0.05). **

Represents that there is highly significant difference (P < 0.01).
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Fig.3 Superoxide dismutase activity in the
hepatopancreas of Pomacea canaliculata

under different temperature levels
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Different letters indicate significant differences at the same time of
different temperature groups, while an asterisk (*) indicates
significant differences between temperature stress groups at different
time points and their counterparts at 0 h control groups (P < 0.05). **

Represents that there is highly significant difference (P <0.01).
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Fig. 4 Superoxide dismutase activity in the
gills of Pomacea canaliculata under

different temperature levels
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Different letters indicate significant differences at the same time of
different temperature groups, while an asterisk (*) indicates
significant differences between temperature stress groups at different
time points and their counterparts at 0 h control groups (P < 0.05). **

Represents that there is highly significant difference (P < 0.01).

Ik B KA S, A BB T 4G T
F%, 72 h i SXTHRAHTC B35 22 7% /£ 24 h 148 h
AN R b R 2H 2 [ A7 B 22 7 (P < 0.05) 6
2.3 R XA A R A A A o 2 B RO
SALYIBRE RIS

IR A S BB T, R R i e
A5 I s S A A AT P B T ] P S K A
P B E FREES, IEHAE 24 h B 5%
HESWEE (P<0.01) , BEHKSE LY
FEE A B KE (B S 1 6) o ARRE &
TR A A P IR A 25 IO e R A A e
A 5. RIRA R IRA A B AL AL
BEVEMEAE 12 h PR35 BT (P<0.05), 7£24h
Ik B e RAE IS, A H IR A il v 14
W, 72h IS S0 IRA TR E E . 78 12 hy
24 h F1 48 h i AN[A] b HR A 2 (Al A7 AE B 5 2= 5
(P<0.05) .

AN TR P AL HE T A A5 MR 2 e R AR
T AR 6 BT . RIRA R R

ﬁ 100 .
T Q d15C **
g@ﬁg&lxp §
ﬁ‘g %o 70_D36C
N85 60+
EeE 0,
& 30l
H£EE5 30
I
@O 0
ETIET]Tlme(h)
B 5 AFENREATE 185 IR TR
B E L S A B S

Fig. 5 Glutathione peroxidase activity in the
hepatopancreas of Pomacea canaliculata

under different temperature levels
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Different letters indicate significant differences at the same time of
different temperature groups, while an asterisk (*) indicates
significant differences between temperature stress groups at different
time points and their counterparts at 0 h control groups (P < 0.05). **

Represents that there is highly significant difference (P < 0.01).
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Fig. 6 Glutathione peroxidase activity in the
gills of Pomacea canaliculata under
different temperature levels
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Different letters indicate significant differences at the same time of
different temperature groups, while ** indicates highly significant

differences between temperature stress groups at different time points

and their counterparts at 0 h control groups (P <0.01).
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Fig. 7 Malondialdehyde content in the
hepatopancreas of Pomacea canaliculata under
different temperature levels
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Different letters indicate significant differences at the same time of
different temperature groups, while ** indicates highly significant

differences between temperature stress groups at different time points

and their counterparts at 0 h control groups (P < 0.01).
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Fig. 8 Malondialdehyde content in the
gills of Pomacea canaliculata under
different temperature levels
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Represents that there is highly significant difference (P < 0.01).



534 R s i B AR AR MR 0 AU S AT P — 8 25 B S

=iy

* 733

Bl KME)G, U TR, 78 72 h B 5XTRAE
SBEMER. £ 12h, 24 h A1 48 h I ASEALFE
Hz AFERERZESR (P<0.05) .

3 g

AR ERER T, MKAEEDR
R R AR R, SRR A AR A B
Al S NI B B AR B (Jiang et al. 2016) .
BRSBTS B R 2 S EUE T E H B
B A A M 2 o E AR A1, AL
VB I E A S L R e H o A )
it o ¥ ok SR Jo A e R v P AR TS PR SR R S
FEREMEM (Santovito et al. 2005) . HH4E
B EE T LLFD H R P2 AR HaOs, TR
AR H0, I8 5 S 7 T KB H 2 Bt H
MR SNBSS (Verlecar et al. 2007) , B
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BRiT B E B, SR 24 h FFIR 2D
RS, £ 72h SXRALREEER, U
AU 368 3t 845 4 P e S A P ke A e Ak Y
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T 5 BRI A 32 B S A A543 A g i F i S Ak
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