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Abstract; Anabas testudineus, a species of fish, can become dominant species in the extremely polluted waters. In
order to reveal the pollution resistance of Anabas testudineus, fish samples were collected from different polluted
areas (Guiyu and Chaozhou), and the activities of acid phosphatase (ACP) and alkaline phosphatase (AKP) were an-
alysed in different tissues. Four sampling points were chosen in Guiyu for polluted area, including Dalong village,

Shishang village, Liandi village and BeiLin village. Control sampling points were chosen in Chaozhou, including
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Woshi village and Ximagqiao. Water was collected from all sampling points to determine heavy metal content. The
levels of Pb, Cd, Cr, As, Hg of water sample in Guiyu were 27.6 times, 3.9 times, 5.8 times, 3.9 times and 3.5 times of
those in Chaozhou. The results showed that, firstly, the activities of ACP and AKP in gastrointestinal organs, gonad,
liver, spleen and kidney were higher than the peripheral tissues (such as muscle, squama and gill). Secondly, heavy
metal pollution could induce the activities of ACP and AKP in almost all tissues of Anabas testudineus. Thirdly, the
activities of AKP in all tissues were more susceptible than that of ACP to heavy metals. Finally, the activities of ACP
and AKP in spleen were most susceptible to heavy metals, which could be increased to 2.37 times and 6.21 times, re-
spectively. These results indicated that Anabas testudineus could significantly increase the activities of ACP and AKP

in visceral tissues (such as gastrointestinal, liver, kidney, etc.) to well adapt to the heavy polluted environment, and

the activity of AKP were more vulnerable to heavy metal and suitable to be a evaluation index of pollution.

Keywords: heavy metal; Anabas testudineus; acid phosphatase; alkaline phosphatase; activity
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Table 1

The circumstances of sampling point

KFEHIZET Sampling type Hohk Sampling site

At #5 Coordinate KAEHAEDL Sampling situation

FLIS KBS Dalong village in Guiyu
He5TT k) Shishang village in Guiyu
FUSIKIER] Liandi village in Guiyu
B IEARAS Beilin village in Guiyu
M Kb < Woshi village in Chaozhou
Mk 4 Ximaqgiao in Chaozhou

TR

Severe pollution area

BREEEYIX
Light pollution area

E116°27', N23°49'
E116°39', N23°28'
E116°36', N23°34'
E116°34", N23°32'
E116°68', N23°65'
E116°68', N23°67'

AT, TS gt KRR
KB, T5 YR, KRR
K, 15 g5 o, R E
KIE, 15 YR, KRR
KIE, TSR, K AR
WK, V5 YRR, K AEIK
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T HHHR [, 180 C NIHM# 4~6 h; 5E s, 1R 4]
FZER,ERE 50 mL; feJm o U8, BOEW ., Arab
J5 FRET Agilent 7700x ORS-ICP-MS #4722 .
1.3.2 FEAH&

W BEMLITUER 1 fo 75 2 05 (A A IR IR 29 15 min
fili 2SRRI, B HE FHOBLZE K T ok, 4 T R, 0 A4 B
PR I L 8B i JHE B RS SUER R

HERFREURRIZH 210 o 6, 440 7 i () A B (mL)
= 1:9 I EL, A O HARFRIG TR (1 A B 7K, VKoK
A FHLAII SR SIS 0> 2 500 remin™
B30 10 min, B ETEWRTA-20 COKFEHIRAE
1.3.3 HHASTENE

BRI E M H RARA R L) A BR 2
A AR G T e SR 5 s 2 P BT A

HAE IR, HL0.1.2.3.4.5 pL A I3 H 8
F(BSARMEAE W (1 mg-mL™")23 F A 2] 96 f#FL
B, i Milli-Q 7K #ME 2 10 w3 B 24 R B R
A IAE] 96 GALAR T, IF A Milli-Q 7K £b 2 2] 10
wL; [ B AL A 200 L 2% T35 5 Ye i, 1R
4], ZEIRCE 5~ 10 min; FHEEAR{CNE 595 nm &b i
WEEAE , I iC 8L, LIS & BSA BIRE i A 6 M Ik
EAE R A (6T B8 2 AR R 2R 15 E i P B R
WS, SR A5 20 1 B VR AN FERR R I ZE LY
T B R e ERTI E

1.3.4  FEEPER I 2

it PRI R FH W ) R AR A PR ) 3
FNEATINE >R FH I il 105 DU ol 1 G 11
PEUS O 1.3.2 il AREAS AR R £ A R R
TR AR5 3 2 RHCE 3~5 min, B AR (LN 2
520 nm &b B E A, 90 SR E AR R & b Y
HEAXRIGLHLIH ACP Hl AKP A% /1,

Fi PEBE TR il (ACP) G 1 BN 2 SUh « B i 4 21
FEHELE 37 CHIEFRMEH 30 min 774 1 mg By 1
ANTE JIBAAL B 2 TR B (AKP) 1 ) B 5 UK
R e VR FAE 37 C 5 3EAEH 15 min 7725 1 mg
1k 1 AT 1A
1.4 BHEgt550r
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Table 2 The length and weight of Anabas testudineus

RAEHLSEAY Hotik faoe B R4 LA em SRy
Sampling type Sampling site Quantity/ind. Average length /cm Average weight/g

FHI5 KB A Dalong village in Guiyu 26 12.25+0.44 31.41+327

ERETGYX H5T 4 Shishang village in Guiyu 24 13.33+0.48 37.69+3.57

Severe pollution area USRS Liandi village in Guiyu 27 13.50+0.46 40.57+3.42

SRUSIEMK] Beilin village in Guiyu 25 12.49+0.44 32.16+£2.95

BEIGYX M BN A} Woshi village in Chaozhou 25 11.67+0.31 25.58+2.17

Light pollution area M6 4 Ximaqgiao in Chaozhou 25 12.57+0.41 32.85+2.97

TE < AN ) SR A ) R e B 5 A A B 05 D S I (Ao 22

Note: The length and weight of Anabas testudineus from different sampling sites are average + standard error.
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K3 2ARFMBTRIESESENILE (AL ng-L")

Table 3 Comparision of heavy metals contents in the sewage from two pollution areas (Unit: ng+L™)

KR A5 Sampling site % Plumbum 4% Cadmium #% Chromium fil Arsenic 7K Mercury
15 Guiyu 1 861.45+373.02 89.07+11.27 477.22+89.02 10 651.13+1 518.3 52.76+9.28
#4N Chaozhou 67.50+6.57 22.88+6.22 82.05£17.26 2 709.31+857.17 15.00+2.33
E S5 4 SRR R I AR TR 22 38N O 2 A SRAE S P I (B iR 22
Note:Guiyu is average + standard error of four sampling points; Chaozhou is average + standard error of two sampling points.
R4 BB EEANTEEEAE($EI.ng-g")
Table 4 The heavy metals contents in Anabas testudineus from Guiyu (Unit: ng-g™)
24 Tissue £t Plumbum 4 Cadmium #% Chromium fill Arsenic 7K Mercury
LA Muscle 11.05+£1.98 0.38+0.07 39.70+4.96 7.19+1.34 2.42+0.56
8 Gill 80.44+£17.23 1.63£0.28 296.13+37.19 8.95+£1.39 4.65+1.12
H W Gastrointestinal 531.16+£90.31 68.81+6.63 282.97+36.87 22.96+3.76 522+1.14
AFRE Liver 295.14+37.18 155.11+£26.47 123.84+13.26 11.99+2.01 11.46+1.99
B E Kidney 129.14+13.28 43.80+5.01 253.79+34.29 11.34+1.98 4.69+1.13
YR Average 209.39+32.00 53.94+7.70 199.29+25.31 12.49+2.10 5.69+1.19
P S b LA e
National food hygiene standards =300 <100 <2000 =100 =300
TE: U Fe B B 2 ST o B 35 5 4 SRR R AR R 22
Note: Heavy metals contents in Anabas testudineus from Guiyu is average + standard error of four sampling points.
#5 BHASRYANTESESE (S g g")
Table 5 The heavy metals contents in Anabas testudineus from Chaozhou (Unit: ng-g™)
22 Tissue 4+ Plumbum # Cadmium # Chromium fifl Arsenic 7K Mercury
ALIA Muscle 31.29+5.45 0.32+0.06 125.99+13.27 8.84+1.38 2.73+0.59
fifl Gill 53.74+5.67 2.93+0.59 371.87+49.24 11.78+2.00 2.14+0.51
B % Gastrointestinal 100.64+18.97 57.19+5.72 329.34+47.28 44.38+5.09 4.77+1.16
JFME Liver 41.17£5.01 24.61+3.81 175.34+30.67 10.65+1.85 6.39+1.28
B HE Kidney 51.16+5.61 13.94+2.31 366.23+48.29 7.25£1.35 4.04+1.09
Y5 Average 55.60+8.14 19.80+2.50 273.75+37.75 16.58+2.33 4.02+0.93
[ 5B A b e
<500 <100 <2000 <100 <500

National food hygiene standards

T M R e BE T 2 B o i 3 RO 2 SRR RS AR R 2

Note: Heavy metals contents in Anabas testudineus from Chaozhou is average + standard error of two sampling points.
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The distribution of ACP and AKP in the tissues of Anabas testudineus from Guiyu
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Fig. 2 The distribution of ACP and AKP in the tissues of Anabas testudineus from Chaozhou

Fo6 MEXEHEMALAH ACP AKP ENHNER (n=5)
Table 6 Comparision of ACP and AKP in Anabas testudineus from two pollution areas (n=>5)

ACP/(U-g prot!)

AKP/(U-g prot™)

11
;i:ue 1 WM S el L S M
Guiyu Chaozhou Guiyu/Chaozhou Guiyu Chaozhou Guiyu/Chaozhou

AL Muscle 16.41+2.86 13.20+0.81 1.24 2.80+0.71 1.02+0.21 275
% /- Scale 15.57+2.66 13.05+3.52 1.19 41.07+8.34 38.12+8.32 1.08
i Gill 56.11+6.63 51.19+10.79 1.10 57.87+7.61 49.70+6.91 1.16
H % Gastrointestinal 562.17+72.61 278.72+67.44 2.02 504.48+70.48 287.60+206.10 1.75
PEE Gonad 167.87+36.81 116.63+30.83 1.44 49.03+13.33 22.51+19.72 2.18
AFRE Liver 27496+119.25 157.38+27.42 1.75 15.93+6.85 6.54+0.84 244
JELIUE Spleen 161.66+57.91 68.14+6.43 2.37 38.32+18.77 6.17£1.49 6.21
B Ik Kidney 157.56+35.95 98.86+1.63 1.59 146.81+46.68 34.85+14.07 421

T 505 4 AR R R S AR METR 22 38N O 2 A SRAE ST (e Fr iR 22

Note: Guiyu is average + standard error of four sampling points; Chaozhou is average + standard error of two sampling points.
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