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AR AR AR R 5K 68 2 i 2 (DIMF . TRMF)
TR FME TREEE 2012 FEL Y,
BAE 60~80 1. 4RI H IR IR L 0 &
20% 64 L4 1 DMEM/F12 ¥ 550, T 25°C 5%
CO, %51 TR,

LR IR IR . A
Hyclone 2~ w477, BEHERET . PUMEME I (MTT),
LA (DMSO) | R 5 2% i i (PBS) %5 I T
A T A TR PR A WA 50 &
A F R E Y TR I, SER & BT R
&l At X EEYEARARAF.,

12 EWHE

121 RFAE  UCE TR 0N
0 pmol/L ., 10 pmol/L .20 pmol/L 30 pmol/L .40 pmol/L
50 pmol/L, 60 pmol/L., 70 pmol/L., 80 umol/L .
90 umol/L, HU/f K K 4#) 60~80 /¢ DIMF . TRMF,
L 1x10° A /mL % FE 35 F 96 FLHRER 25 mL 15 3%
i, AR 02 mL F1 5 mL, 24 h 5, #
R IR, A SR FRUAS [m] Ve B ) o0 4% TR A4
RSB 3 A FAT, FHEPREIEE 0 MfER
NFHEZH, B35 24 h FH T Imgesesy,

1.22 MTT MEFEMERE Y5 24 h )5,
HA 40 pL #9 5 mg/mL B MTT F 96 fL#k b, W%
H4h, FEEFEFER, ] PBS 2 R P T UE PR,
JA 150 uL DMSO %% 10 min, 7Ef#FR1Y 570 nm
AR AR . HEr SRS R MR B R 0 1S FH P

XTHRAH, Ui — 41 FUO A AR B 5 N in 4t 1
BT HRAL . 20 AT =(0D SL5R41-0D [
PEXT HE 2 )/(OD  FH % Xf HEZH—-OD  BF 4 % HR 441 )%
100%.

1.2.3 FEIE SR 45 MR S U E R A
(3R] S B I E S A H B L & SOD ., GSH-Px .
GST {f 12424k, L5 % 0 pmol/L. 10 pmol/L.
20 pmol/L. 30 pmol/L. 40 pmol/L 5 4NHeBEHEFE
124 fZEMNERSEIT KAiMlcE Feoes
1, 1000 r/min £5.0> 5 min, PBS H AT, WH . 1
A WEEREE . MRt . ZRBK PR . AR
Myt PR R R B RES . U RR = A
2% 1) 40 B 80/ 20 1 5 0< 1000%0 0 B2 56 1% 0 pumol/L |
10 pmol/L, 20 pmol/LL, 30 umol/L, 40 umol/L .
50 pmol/L 6 /™ HE 5% PR IR FE R .

125 £BMEBMT)WE JIWBaHLLYe 6K
p-actin KEF NS, BIRAERIEE ST 1T
p-actin-F: 5~GAACTCTTGCCACCATACCTG-3'
B-actin-R: 5'-CCCAAGTCAATGCGTCAGAG-3'

MT-F: 5'-AATGTGAACTCTTTGTCCGAAC-3'
MT-R: 5'-GGAGGCAAGTGAAACCCAAC-3'

H XF BECRD A2 56 4 4 B i 4R T R 0 A
1000 r/min B5.0> S min, A 1 mL PBS E &40/, 4k
JR IR ML TRIzol Jrik#RINANMLE RNA, 64
RNA SEHAE W EEFIZEEE, ] DEPC /K% RNA
WePEfy 500 ng/pl. #7244 i, %
SEA cDNA 55— %4k, LIRStk ¢cDNA
FrifEdh, 10 f5EREERBE iR, #& XX a Ui
B, lHEN SRR B-actin FH FEH MT 1)
PRUERT 2R, IF#EFT Real-time PCR, Bk —4H AN
cDNA #itl, LA ddH,O #ME AR Z X IR .

LA Z N

template 1 pL
forward primer 0.4 uL
reverse primer 0.4 uL
2xTransScript®Top Green qPCR SuperMix 10 uL
Passive Reference Dye(50%) 0.4 uL
ddH,0 7.8 uL

TN SR 94° CHIARYE 30 s; 94°CARYE 5 s, 60°C
Bk 30 s, Hh 40 MEH, ZERDL 27T, H
1 AAC=(FES Cr—NZ: Cr) —GiHIR C—NZ: Cp).
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L FAR R AL, DIMF, TRMF 1715 375
fEFLANIE 1 FR . PR 2R A7 T R Y B 5
5 TR AP A T BN T 2R S R AR, A7 A 2 B S ) )
N KR AR SRR HARXEOCR TR o
W y=45.64I00+202.94(R*=0.991) . y=46.091nx+
203.43 (R*=0.988), #34 7 Al K i DIMF . TRMF
(BN EIR BE ICs 43 4120(25.3+1.2) pmol/L .
(27.9+0.6) pmol/L . Y FXIRH M EE A 90 pmol/L
11 BT 2 /7
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Fig. 1 Effects of potassium dichromate on cell viability

22 EENHNE
A TR 24 h )5, PIFh4IifL R SOD T
PEARA AN 2 B o G E B PR PR 4 0~30 pmol/L

60 -
= n=3; xxSD s KF o DIMF
<] o R TRMF
%03?40 o wx K ¥
8 % xx XX
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=n L
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8 0 1 1 1 1 J
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T RERPIE/ (umol L)
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Kl 2 EEREREIT SOD {f 1 1 1
** TN 5 % ML A AR S 35 P 25 5 (P<0.01).
Fig. 2 Effects of potassium dichromate on activity of SOD

** means extremely significant differences from the
control group (P<0.01).

I, Fifi 8 4 JR VR BE B W TR, SOD TR MEAN W T
M AR TR R N 40 pmol/L B, SOD i 14 . &
Me, iAW EA S RAGFHER D EHEES
(P<0.01), P2 A& IR Heds, Rk 4 DIMF
A% PR T TRMEF, HAF 30 pmol/L . 40 pmol/L
4] DIMF ) SOD i i /K T TRMF (P<0.05).

2 FARBRAAL B 24 h Ji5, DIMF Fl TRMF # GSH-
Px I I BEGL B T I Se T IS R AR a3,
T RIEMA 3 60.7 U/mg(prot) . 66.7 U/mg(prot).
B E R 20 umol/L . 30 pmol/L Hf, DIMF f
GSH-Px {1 i Z{L T TRME(P<0.05) (I 3).

Bl LB E O3S N, GST 1% sk Kl 4
Frs, WRPAHME 2R 0 GST I PR 447 ) 3032 W I 1)
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jan)
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concentration of potassium dichromate
K3 EESEREIXT GSH-Px 1 PR 5200
* R X R AT AE 10 2 M 25 57 (P<0.05),
TR 5 X BRALAF AR 22 5 (P<0.01).
Fig. 3 Effects of potassium dichromate on activity of GSH-Px
* means significant differences from the control group

(P<0.05); ** means extremely significant differences
from the control group (P<0.01).
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P4 EEREREIAS GST I LMY SE I
* R S LA AE B E V22 57(P<0.05), ** KR 5
Xof PR ZH AFAE AR B 25 1 22 5 (P<0.01).
Fig. 4 Effects of potassium dichromate on activity of GST
* means significant differences from the control group (P<0.05);

** means extremely significant differences from
the control group (P<0.01).
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A F U 41 DIMF (1 GST 7 J1¥K T TRMF,
23 MEENTK
ERTRAALEE 24 h )5, PIA-4IH R 3 1 B
¥, WA A, REE, S5 9
FHIA], QNS Fos o BB R L3R 1, AT
B O SR B Y B R B 1 T s ST T R S R AR
RS, HA BRI IR 40 umol/L B, A% R ik
B, AR 7.33%0 . 8.00%0. DIMF FY A% /N T
TRMF, AU EMER

B

‘ 10 pm 10 pm
e

A

5 A MM DIMF, TRMF 4ii{
B Sk IR A A
Fig. 5 DIMF (A) and TRMF (B) cell with micronucleus
Arrows show the micronucleus.

#1 EIRERIEXT DIMF #1 TRMF %A 5200
Tab.1 The effects of potassium dichromate on the
micronucleusrates of DIMF and TRMF

n=3; X=+SD
EARFRE B /(umol- L") DIMF 8% 3R /%0 TRMF 1A% % /%o

concentration of potassium micronucleus rate micronucleus rate

dichromate in DIMF in TRMF
0 0.33+0.33 0.33+0.01

10 2.67£0.67" 2.67+0.33"

20 3.00£1.45™ 4.33+0.67"

30 6.00+£0.88" 7.33£1.00"

40 7.33£0.67" 8.00£0.57"

50 5.67+0.88" 7.33£0.33"

TE: R85 0 IR A7 AR AR B 25 1k 22 57 (P<0.01).
Note: ** means extremely significant differences from the control
group (P<0.01).

2.4 real-timePCR &8

MT mRNA FHXF 35 1 1 S50 25 R UL 6. Xt
WA MT FR BRI, SEERE MG RLE
PIbg 8 25 THE (P<0.01), 7E 30 umol/L ¢ B 41 fie i,
ZIE TR, PR R B ERA PR ZR
(P>0.05).
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| ODIMF
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*ok Kok

N
o

MR R
relative expression level

N

(=)

PR | 1 1 1
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BRI/ (umol L)

concentration of potassium dichromate

Fl6  HERRRENT MT B 3Rk 5t (5 0
R F R X BT AR A 22 5 (P<0.01).
Fig. 6 Effects of potassium dichromate on MT relative
expression of DIMF and TRMF
** means extremely significant differences from the
control group (P<0.01).
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(25.3£1.2) umol/L. (27.9£0.6) umol/L, S5iFXEE
UV 3 MITT 30 5 A 4% R 0 X 20 AR 7 6
#l(Gobiocypris rarus)i& il (RMF) ) EFE 1 i
(21.0+£5.9) pmol/L AHIT, {HBH WA w5 e 2
FE 1) A% TR B X U8 BRI AR 1Y 2 OB IR B 366.61
mg/L. TEFH IR, M@ A 5 5 HERE R
RE 1, el — e PERON, S e AU ARG I
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o7 G R R A, AHIESE R T R AR AR
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5675 G 1 W I AN A 5
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20 L ) — QTR 2, v v B Y A A
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Cu™ A 5, JeBk AN A I 21 40 M 1ok 5 s B S T
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it 2 A A L —2 . 7E 0~40 pmol/L ¥ & 4H 1
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FELEIINN, PRANEE I 1 20 B s A SR 1 AR Ak TR A
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YL S R EE Lt MT 35k a, RIS
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SEALEE I HIVEFE, AR I KA B E AR, (B
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Toxic effects of potassium dichromate on loach fin cell lineswith
different ploidiesin vitro
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Abstract: Waste water discharge containing chromium can lead to chromium polluted regional water. Because of
the accumulation and enrichment of chromium, fish and other aquatic organisms can be injured seriously in pol-
luted water, and chromium can cause toxic effects or death in humans if ingested. Chromium mainly refers to Cr°",
which exists as a noncatalytic form or as potassium dichromate. Fish, such as loach and carp, are commonly used
to detect chromium, but few reports have used fish cell lines. Previous studies have revealed that cells cultured in
vitro are homogeneous, respond quickly, and are convenient to use. In this study, loach fin cell lines established
from diploids and triploids (DIMF and TRMF) were used to assess the toxic effects of potassium dichromate in
vitro. The purpose of this study was to establish suitable indicators to monitor chromium pollution. The concen-
tration that inhibited 50% of the cells (IC50) was determined using the thiazolyl blue (MTT) method, the activities
of three main antioxidants were tested with kits, the changes in cell nuclei were observed after Giemsa staining,
and expression of the metallothionein (MT) gene was measured by real-time polymerase chain reaction (PCR)
analysis. The results showed that the 24-h IC50 values of DIMF and TRMF were (25.3+£1.2) umol/L and (27.9+0.6)
umol/L, respectively; the sensitivity of DIMF to potassium dichromate was higher than that of TRMF, and the
sensitivities of the two cell lines were higher than those of loach in vivo. Superoxide dismutase (SOD) activities in
the two cell lines increased as the potassium dichromate concentration was increased from 0 to 30 pmol/L. Glu-
tathione peroxidase (GSH-Px) activities increased in the two cell lines as the potassium dichromate concentration
was increased from 0 to 20 pmol/L; however, GSH-Px activities decreased when concentration was 30-40 umol/L.
Glutathione S-transferase (GST) activities in the two cell lines decreased gradually as the potassium dichromate
concentration was increased. Overall, the enzymatic activities of DIMF were lower than those of TRMF. Potas-
sium dichromate caused nuclear damage and micronuclei formed. The maximum rates of micronuclear formation
in DIMF and TRMF were 7.33%0 and 8.00%o, respectively when the potassium dichromate concentration was 40
umol/L. The rate of micronuclear formation was lower in DIMF than that in TRMF. The real-time PCR results
showed that MT gene expression in the control group was very low, but increased significantly in response to po-
tassium dichromate stress (P<0.01). MT gene expression was maximal in response to 30 pmol/L potassium di-
chromate and was 49.9- and 50.7-times higher than that of the control group, respectively. However, the difference
between DIMF and TRMF was not significant.
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