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Abstract: A corlometric method for the determination of metallothionein (MT) was established using 5,5’-dithio bis-
(2-nitrobenzoic acid) (DTNB) as the derivatizing agent and measuring the absorbance of the colored product TNBA
at 412 nm. The results showed that a linear relationship of MT was obtained within the concentration range of 2—15 pg
and 10-150 pg. The corresponding equations were 4,,, , = 0.0059C + 0.0251 (R* = 0.9942), and 4,,, .., = 0.0052C +
0.0201 (R* = 0.9997). The average recovery was 99.94% (n = 6, RSD = 0.27%), with good precision (# = 6, RSD = 0. 7%).
The limit of detection of the method was 2 pg. In conclusion this study has developed a simple and rapid method to
determine MT.
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Fig.1  UV-visible absorption spectra of DTNB and TNBA
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Fig.2  Effect of buffer pH on the absorbance of DTNB as a function of time

2.3 MT5DTNB M A4 &R i pHIH

MT 5 DTNB [ W 42l TNBA [ & 5 [ W Ak 2 e % pH
HEVIMOE, WEBFR, BApHEM TS, RINVAKRLE
412nm KA E B H I, pHAE/N T4.06F, TG
SR AR, WO FRAR,  4pHAE K T7.0MO G A



198 2013, Vol.34, No.16 iz X HrAs
90min N JEARMRFEAAL, RFBIHKME. Bk, ASLITER 207 AEAEGRIDTNB Jy— 18 % fE I (40pL X Smmol/L),

FIDTNBAE AMTIE MR AE AR, A 9P DTNB
FERTE S E T S BRI M, MTS5DTNB VAR R 5
2 L pH7.5/0. 1mol/L Tris-HCIZE i Fi B¢ S5 4mL.

0.5ra [JpH3 [OpH4 EpHS5 WpH6 EpH7

04r
03
~
0.2
0.1
00 1 1 1
0 30 60 90

I A1) /min

0551 b
045l CIPH7S CIpHSO HIpHSS mpHO.0

035
=

0.25

0.15

0.05

E‘J‘Ilﬂ/mm

3 MTSDTNBEGRR S il (a) A1 Tris-HCIZE 2 7% (b) b IR B2 Ok s
Fig.3  Effect of buffer type and pH on the absorbance of MT/DTNB as

a function of time

24  DEYTNBAA [N [ Fa e

0.65
0.60
0.554;’{‘5—5‘%
0.50 -
045
0.40 -
0351

0.30 1 1 1 1 1 1 1 1
176 1 2 3 4 5 6 7 24

IR 1)/
B4 TNBARGR [RIZEfL 2k
Fig4  Temporal stability of TNBA

wE4fTR, MTEHDTNBYEpH7.5/0. 1mol/L Tris-HCl
SEIPIRT, B A TR P SN A R I TNBA, A )
TNBAT N fG6h P R, A2 BRI 1] (128 44 1 A A2 AR
1, ARIT IR
25  MTEES R OAYROERE LML

H T EEEMT A B (A JRTNBAYE412nm
WAL B K R, 4 I AE40pL Smmol/LIY
DTNB H AKX I AAS R & 8 M TARME W, Y J& A
pH7.5/f0.1mol/L Tris-HCIZ% M i i B¢ 2 4mL, JHJ”J*
412nmiFE KA, 5 R ESPiR. MDTNB
SE(40pL X 5Smmol/L), MTH & /N F300ug, iﬁizﬁ"mé
YIJRTNBABEMT & & 2 ER &S, MTE &1 n#|
300ng, ZEATNBA IO 5 — [ 5

B A IIAMT & S, A0=412nm g Kb WG 5
EMTEH B REFMLERR. MTEHEAE10~150pg
WH RN, LRI R4, ,0m=0.0052C+0.0201,
R’=0.9997, MT& A2~ 15ug i, vk ml 51N

A123m=0.0059C+0.0251, R’=0.9942, MTH A E & R al ik

F2ug.
1.6
141
1.2
1.0
=~ 0.
50 100 200 300 400 500 750
MT? ft/ug
5 AHAEEMTS5DTNB)R Rid12nmi ¢ i
Fig.5  Absorbance at 412 nm against MT amount
2.6 A

B HIMTAR I 2. 5ng/ul, 73 S BCPRAE 200,
VLI 6 M FRAEIR I 540Ul Smmol/L DTNBIR I & I,
VA ARG AR TE 22 (RSD) 40.7%

1 HEEWESR

Table1l Precision of the corlometric method
e 1 2 3 4 5 6
WO 0.280 0.282 0.280 0.276 0.283 0.279
RSD/% 0.7

2.7 AAFFIEMT S =
22 f PR BUGIE A RGAT SR R R A 1 T
%, MR S B A R, de RO T R AT
€, 5 R SCHER[16-17THPLC-28 )61 5E 45 kAT L
5, gl W2,
2 AFEFMTIZRSESR

Table2 Comparison between the corlometric method and HPLC with
fluorescence detection used for the assay of MT in fish liver

Jrik LA EIEvES HRRHR)  MTH/(mgly)
HPLC-%i:  MT 1=42.233C—0.6447 0.9995 0.05740.0015
DINBH 4 MT  4,,,=0.0059C+0.0251 09942 0.06140.0024

TE o DAWETHIRYI0°EU 5 Ay HBOESE : CHMT & H/pg.

2T J1, SR FH A 7 5 e £ T MT & 5
0.061mg/g, EHPLC-%E 60 € 45 K 0.057 AV &, 1F
MT &5 K F2ugltt, DINBEH (% HHPLC—kjlﬁ/Z%Jz%
PEZE S, 1R HHPLC-%¢ 6475 2:SBD-F. 6-IAF. mBBr
AR MR AT, IR & B, HATAR OV B
ﬁg;ﬂ%[lx-lg]o
2.8 JdwnIeE

g B TR S R B 2 B OB, 0 A AN ]



XA Bl B85

2013, Vol.34, No.16 199

TEMTHRAERR,  AUINFRIENCSIES AN R AP s [FDRCE
2 499.83% . 100.03%4199.97%, RSD%) 5 40.61%
0.15%%10.06% o

#3  MThnbsEfcES Hr45%

Table3 Recovery of MT from spiked positive sample
HOMTE Eg  MTENERg  MTIE R/ [IcR1% RSD/%

572 99.3

10 579 100.5 0.61
574 99.7
97.8 100.2

47.6 50 97.5 99.9 0.15
97.6 100
127.6 100

80 127.5 99.9 0.06
127.6 100

3 dinSihe

ASZIGHIMT Lt s sk T T RE IS, HRE
SE T ADIRE ST i, RS B e R I 4
fF, A IRFFDTNBAgAF AR M, K pHA. O 1% 2% v
WHBCH, MTEHDTNBIE S 2554, 2 LpHT.5
(110. 1mol/L Tris-HCIHTZZ PPl RE . MT & H7E2~15pg
M10~150pgiE BN 2 BIFLME R R, mAUE BRI
2ug, HL7 IRl RURE 2 B AT

ZIR AT PO B R, N AR
W R S R e SRt T 2% 7L, MAHESMTI
Mg T3, ke G R e e e T = AR R 22, Hovl
P03 B R) 9 3EAT KRR S (R 5 o VL FR T G T
ah A B A R E AN, ST A S SIS
PIE, wT ZAAE T MY YRR R T
P DR H I, s 1 ot R o JBE sl it w32 A 9 T A
R A PR RS 0 AR A S A
EW, RS E S EAEEMT & B 7 3 A A7 AR
IR E IS, K, fEMTHEEU FE b ow) SR A i A
PEL 2GR T B BEDUVE T I — 255 S JE A A o il o 45
RIIFE

S 3R
(11 TR SEEANLSH . MERERIN ], o EA R 2E R %
244K, 2006, 20(4): 22-24.

[2] CLEMENTE C, VINCENZO C. Solution structure of MT_nc, a
novel metallotionein from the Antarctic fish Notothenia coriiceps[J].
Structure, 2003, 11: 435-443.

[3] CONRAD C C, WALTER C A, RICHARDS ON A, et al. Cadmium

(4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[19]

[20]

toxicity and distribution in metallothionein [ and Il deficient
transgenic mice[J]. J Toxicol Environ Health, 1997, 52: 527-543.
BUICO A, CASSINO C, DONDERO F, et al. Radical scavenging
abilities of fish MT-A and mussel MT-10 metallothionein isoforms: an
ESR study[J]. J Inorg Biochem, 2008, 102: 921-927.

KUSAKABE T, NAKAJIMA K, SUZUKI K, et al. The changes of
heavy metal and metallothionein distribution in test is induced by
cadmium exposure[J]. J Bio Metals, 2008, 21(1): 71-81.

Ite, X, TRALSE, AF. RO R R A MU RS R
TPOPE I 0. A BRI, 2008, 19(4): 615-618.

PETROSILLO G, VENOSA N D, RUGGIERO F M, et al.
Mitochondrial dysfunction associated with cardiac ischemia/
reperfusion can be attenuated by oxygen tension control. Role of
oxygen-free radicals and cardiolipin[J]. Biochimica et Biophysica Acta
(BBA)-Bioenergetics, 2005, 1710(2/3): 78-86.

WU Y, SIADATY M S, BERENS M E, et al. Overlapping gene
expression profiles of cell migration and tumor invasion in hum
an bladder cancer identify metallothionein 1E and nicotinamide
N-methyltransferase as novel regulators of cell migration
transcriptomes of bladder cancer migration[J]. Oncogene, 2008,
27(52): 6679-6689.

Jhak e, EAR, A, A SRR QTR ). R,
2010, 31(17): 392-396.

TRORAR, HEHIVE, XA, A5, S Ja i R o J7 v AR A # ik
1. 299 EHEAR, 1996, 3(1): 31-33.

R, HRM, BETUAL. M BB R E TR K Y ], AR
P 274, 2006, 37(2): 204-208.

gk, BRI, kAR TR, . RN 4 E AR AR 11 VEELISA I g T
A D). [ S e A48, 1997, 13(4): 228-231.

GUAN X M, HOFFMAN B, DWIVEDI C, et al. A simultaneous
liquid chromatography/mass spectrometric assay of glutathione,
cysteine, homocysteine and their disulfides in biological samples[J].
Journal of Pharmaceutical and Biomedical Analysis, 2003, 31(2):
251-261.

RAGGI M A, MANDRIOLI R, CASAMENTI G, et al. HPLC
determination of glutathione and other thiols in human mononuclear
blood cells[J]. Biomedical Chromatography, 1998, 12(5): 262-266.
FVET, T RN, A5 JEE RS AR AR A R IOT A A
(3. H PR R 242441, 2010, 40(7): 121-125.

ARISTOCLE N, GEOFFREY I S, PIERRE Y R. Rapid isocratic
HPLC quantification of metallothionein-like proteins as biomarkers for
cadmium exposure in the earthworm Eisenia andrei[J]. Soil Biology &
Biochemistry, 2007, 39: 194-201.

GHAZI 1T E, MENGE S, MIERSCH J, et al. Quantification of
metallothionein-like proteins in the mussel Mytilus galloprovincialis
using RP-HPLC fluorescence detection[J]. Environmental Science &
Technology, 2003, 37(24): 5739-5744.

HAASE H, MARET W. A differential assay for the reduced and
oxidized states of metallothionein and thionein[J]. Analytical
Bicochemistry, 2004, 333: 19-26.

KOSOWER N S, KOSOWER E M. Thiol labeling with
bromobimanes[J]. Methods Enzymol, 1987b, 143: 76-84.

JATE R, WB, AR, SEL LRSI £ £ BE AR RR I IR 5 R
). trdl AL, 2004, 25(8): 50-54.





