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ALREARET Cl \Br s &Rk NO, §Fei%m, £RBF.E 182 CRBELEHT.
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Elimination of NO, in Carassius auratus and impact
of chlorine and bromine ion on its absorption
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ABSTRACT Pharmacokinetics and residues of nitrite in Carassius auratus were investigated
in this study. Also, the impact of chlorine and bromine ion on nitrite adsorption by C. auratus
was studied. C. auratus was exposed to nitrite at concentration of 60 mg/L in bath water for
10d at 18 22°C. The concentration of the drug in the serum and muscle was described as a two

compartmental open model, and the main pharmacokinetics parameters fi2qs t1/25» AUC, and
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CL(s) were 0.92d, 1.50d; 5.36d, 7.98d; 0.72 d *» mg/L.(kg), 1.10 d * mg/L(kg); 83. lmg/
L(kg) »d, 54.7 mg/L(kg) * d, respectively. The limit of quantification (LQ) was 0. 0lmg/
kg. The linear plots were obtained with linear regression coefficient () of 0. 999 9. Average re-
coveries were between 78. 0% ~93. 7% with RSD values between 4. 88% ~9.17%. According
to the maximum residue limit (MRL) of 0. 02 mg/kg in muscle, the nitrite would be metabo-
lized completely after ten days in C. auratus at the water temperature of 18 £2 °C. The other re-
sults showed that the content of nitrite in the three tissues of treatments with both nitrite and
NaCl or NaBr added were lower than the nitrite-only treatments. The lowest nitrite values were
detected in treatments with NaCl. The results indicate that chlorine and bromine ion are capable
of reducing nitrite toxicity.
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1.1 ##

1.1.1 ®=Kmé&

R 5 Carassius auratus fRE 125+ 9g, I T3 511 g 1L K 7= St & 1 3%, SC80 A2 9% 14d, 55 B $#
PERL, KR 18 +27C
1.1.2 xHhimS5EA

MEAS R A (R A 223X 75 T s AR A CREE R =), AR A CR b 30 =), 2, 3-28 Z 4 (400
pmol /L) (P4 534 7))
1.1.3 EZEBAE

B SCR A €0 12 Agilent 1100(ZEE) , HP1100 PUITHE , HP1100 %656k 28 (FLD) (£ ) .

1.2 FH&

1.2.1 #%%EeEHF

S 50 T A 8 1 B HIL 53 20 275 Boudreaux 45 (2007) 3¢ T 58 B 141 i A R 8 1 M Wi — 3C. LA 60 mg/L Y
WASER ER K R A AL, 1 RS2, 1 4R 2S (AR 20 me/L Bl 3 4.1 4L 17. 1 ¢ @Akl 1
29. 8 g MBLALHN (% 5 T R AR 0 A 10 R (0 5 28 20 = 1)W1 41k %8 (It BB . 5 ma/L i S0 R 56 /K 1 o
M1 HNEEH AR AN, BH 3 AP BT 10~11 B, 25 2501 4% 40 A 4 5 B FRE I
Ko

TE 18 2°C/KI&MFF  HEBFR A 0. 30g NaNO, F 50 L 22 B 19 f BE K 1 b 24 F 60 mg/ L)% 35 10 d,
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g R 2 KA U R R W BE . A IR R S B 2 )5 1.2.3.4.5.7.10.15 d. 75N [A] 1 45 24 Bf () B 5 2 £ (9 )i
E VLA FNBB4S 5 g H WL 68 I T 5 K 1 B A A ACO IEBUAL A DA CGELEFRMA 0.3 ml 1LY F £
BDZE 2 mlLBAA L8R5 L 10 000 r/min B0 5 min, B EZE MY 1. 0 ml i & F —20 C ok R FE .

HERH PR B 0. 10g NaNO, T 501 28 B Il 1% {2 K 44 b CHH 24 T 20 mg/ L), 1T 17. 1 g Akl 1 4
29.8 g MIRALEN (% SRR AN W) B iy f L1 R 20 ¢ 1), 1 4 Ry 28 0T IR 3% . BORE I AR 00 J5 46 1,
2.3.4.5.7.10 K, A e B A ) JSHR 5 R A R FIE UL VBB AS 5 g A R ERIKEUM . £ J5 L 10 000 r/min
L5 min, BCE R M 1.0 ml BB E T —20 °CokAE R A7,

1.2.2 #M&Ham

YRR PR B JB 4 4 CFF L L PR AN D SR RE 5.0 g &2 Il M35 B T 50 ml B8R, A 35 ml 19 Z€ 187K 5
PEESHRIRS) . E 10 min, FTA 1 mol/L NaOH %W 1 ml,1. 1 mol/L ZR&FEW 1 ml, B4, # & 10 min,
60 CK¥ 15 min; BUB R HI EZIE I8 E 100 ml F R F,30 ml ZZIBKEW K, €5 B2 . fEH = BUh
PRUEW 0. 97 ml FHEEEHEH . A 30 pl A7 2E 385 DAN. I HE#$ R % 1 min IR 47,30 “C/K ¥ 10 min. 57 B I 85 4%
WA 815 1 (HPLO) R I, SR A 45 22U & 5
1.2.3 &40

Cs (5 pm,250X4. 6 mm i. d. ) ZF Bk s Cos (4 pm,50 X 4. 6 mm i, d. ) BUAE s WA VORZEK) : V2 ) =
60 ¢ 40; i : 0. 8 ml/min; FLD &l B WU P 375 nm, K SF 415 nms A1 50 Cs & .10 pl.
1.2.4 e R BR AR AR R R R R T AE W 2K 00 ) &

W5 A R AR ) B T 100 “C bR Rt 24 b, MERRFRER 0. 005 ¢ T 50 ml BRI A 0. 1 ml =4 I
BE.0.5 ml ¥ B 1 mol /L Y S8 A A (7 1k S0 AF R 70 A AN A0 TR A9 BE5ED (L et al. 2004) WU K IR IR ) e
% 1000 ml 9255 . e Jm IR K E R B2 E .

S35 5 mg/L WA RN AR MERH AW 0. 2.0. 4 ml, AT 1000 ml F&EI,.2.0, 4.0.8.0,10.0 ml EFH
F 250 ml, WEFMMT 0.0005.0.001, 0.02, 0.04, 0.08, 0.15, 0.20 “g/mlo L HPLC 43 5 im) 2 g i
TSR G DA B R v B2 Ry A A b R N7 P 0 TR B Ry 2 A s VR s 1 T 4, O SR 1 A o oty 42 %9 [l 05 0 R R O 3R 2K
1.2.5 T AHBR 4R B E & 2

WA T 0.5.1.5.2. 0 pg/kg AR BE (4 74 B2 AW AR HE MR T8 A Ui o, 4% 1. 2.2 kb s
YE HPLC W% . ) 5 e B2 o5 78 0 B2 19 7 43 238 A [l g %%
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2.1 HMEXRERENR

PR B A TR B - e A R T 26, MR 2 A 0000 5~0. 3 pg/ml B 2 R EF R SC R BIH A y=14 419. 2z,
MHRZREr }0.999 9, LMFEMHIN 0.01~6 mg/kg, FiER R A 0.01 mg /kg,
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Fig. 1 Liquid chromatogram of nitrite in Carassius auratus plasma
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2.2 [EUgFELIG
S 43 0 0 22 VR I AR S AR LA LBE.0.5.1.5.2.0 pg/ke; I MK :0.5.1.5.2. 0 pg/ml Ay ISR, Sy
IR EFE 78 % LA (5% 1),

1 THBRHCALTHEOMNFEKENBEZE (=6

Table 1  Average recovery and precision of nitrite concentration in tissue samples (n=6)

s A B (E I 5E fE miiEs 9%
Tissue Theoretic value Actual value Recovery Precision

(mg/L(kg)) (mg/L(kg)) % %)

0.5 0.41 82.0 8.66

Pijia 1.5 1.33 88.7 7.23
3.0 2.56 85.3 5.69

0.5 0.39 78.0 9.17

Tji 1.5 1.21 80. 6 6. 34
3.0 2.38 79.4 6.22

0.5 0.43 86.0 7.83

1\/’1-]?1‘53163 1.5 1. 36 90. 6 6.65
3.0 2.62 87.3 5.47

0.5 0.45 89.2 6.79

fil 1.5 1.37 91.3 5.71
3.0 2.81 93.7 4. 88

2.3 THEBRHSEHEnREEMARAFHERES
i 0 R 0] e K 24 T 60 mag/ L (R T 3% 10d I L iR 36 A0 10 L% T UE L UL A 0 S 4 4 rR ST Y R
WK 2,

R2 MEFRA[APTHBRBNRE

Table 2 Concentration of nitrite in plasma and tissues

f=araging i} 1ML 3% (mg/1) WL (mg/kg) HFHE (mg/kg) i (mg/kg)
Bathing time(d) Plasma Muscle Liver Gill
1 0. 180 0.171 1.178 0. 300
2 0.135 0.139 1.041 0. 240
3 0.107 0.125 0. 760 0.183
4 0.062 0.107 0. 447 0.137
) 0.028 0.075 0. 289 0.078
7 0.018 0. 039 0.183 0. 046
10 0.011 0.025 0.122 0.032
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2.4 THEREAHNSEANREINESH

PL 60 mg/L BRI EIZ IS 44 245 5 o I 2 1k BE -1 18] 509 % DAS 1. 0 25 8h 2 F dE A7 0 M iR 38 AIC 1B
B /INFI R {8 5 R 0 T U] 3] 5 60 €00 32 945 0 it R 3R 101 25 28 B ok B A — 2 Wi — s T s R A L AR sk ) g o
ZHLFE 3,

®3 WHEMRRNAFHHNZSHEER

Table 3 Pharmacokinetic parameters of nitrite in plasma and muscle

3 11242 Pharmacokinetic parameters

HA
Tissue 2 tza ti/2p t12ka Ki» K2 AUC CL(s)
Dose(mg/L) d) (d) (d) d b d b d « mg/L(kg) mg/L(kg) «d
1fiL 3% Plasma 60 0.92 5. 36 0.55 0.18 0.19 0.72 83.1
LA Muscle 60 1. 50 7.98 0.58 0.14 0.16 1. 10 54.7

tza RGP AAHAE R 5 00pog T BRAHAE I 5 110 ka 0 00 5 deuo DAyt v R 28 ) BT 30 2 A — OB R R keor W) R 3 E
P T — P B ARG AUC I T S CLGO RN B BR R

2.5 WMRASHFMIRBEFHTHRAKREST

SEEHE 20 mg/ kg A R 4 37 B /K AR5 7 R K BB 2 43 S X B H rR S i — 2 i 0 S A A TR AL BN S FE R
) 2 24 Bf ) o5 BOCHCAH ROIFAG I . 36 4 P S8 45 5 R L 7F 3% 78 880 £0 52 21 30 A R AN 75 e i 52 4 1T LA NaCl
¢ NaBr 5 NO, EFWFEE LR 20 = DRyl ie L E

x4 FMEXR RUPARNBAERAEHE R THBRENEERE

Table 4 Concentration of nitrite at different time points in different treatments with NaCl or NaBr and control

= HH R EE (D
. _%%ﬁ Tissue Bathing time
Experimental group )
(mg/kg) 0.3 1 2 3 4 6 8 10
AP Liver 0.058 0. 084 0.111 0.137 0.158 0.168 0.187 0.189
AL B ) )
il Gill 0.015 0.023 0.032 0.041 0. 054 0. 064 0.075 0.079
NaCl group
LA Muscle 0.016 0.021 0.036 0.043 0.053 0. 056 0.067 0.071
AFHE Liver 0. 069 0. 107 0.146 0.216 0.252 0.282 0.298 0. 301
WAL E A .
i Gill 0.029 0.042 0.070 0.091 0. 104 0.122 0.134 0.139
NaBr group
LA Muscle 0.022 0.038 0.057 0. 069 0.076 0. 089 0.097 0.108
FFIE Liver 0.097 0.228 0. 389 0.577 0. 681 0. 802 0. 887 0.901
pOpiicEAi|
i Gill 0.041 0.072 0.127 0.158 0.203 0.221 0. 244 0.270
Control
WLIA Muscle 0. 020 0.057 0.104 0.126 0. 144 0.153 0.173 0.181

6 d J5 220 rp A PR AN B RN G185 8 R VAR 10 R B i A L T A SO R ik R A Tk ) U A L EF A
SV PR M o e e 9 ZH 2L, 2 UL IR R o K LA 3 A%

B 3 FmAKME 1(H CIT L NO; ) KR 28 Br W NO; ) K& 3(5% NO, )2 F7 5 4 4121 Wil 1R £ 7 = B
B ] 25 4 17 T £
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Fig.3 Nitrite concentrations in liver, gill and muscle

3 it

3.1 HPLC 7% I 78 8 2 B R 3

HPLC J5 ¥k 72 25 Yk i ) — Ff o FH 7 05 AR 2> IR A I TE ALY - AS SE UG AT R 1 4% 58 89 70 D' 06 2 1A 077 12
(Moorcroft et al.  2001) AL 9 S AHBERE AT 2L 7= ) NAT 55 H Al ) B W 10 i 70 7 - B AT 0 B A0OR 0 s
SRR 0 S A R v o B AR A (o Y AR A

3.2 RERGNHAYRIENNZHEHEER

AT AW LA 1120 (1. 50 ) >0 106 (0. 92 d) , WILIA 0 A% R 26 A A2 26 L B8 T ok A IR 34, i8 A
AT BE SR [ VA R 3 10 1 e B 5 5 T R AR ) WL 0,05 (5. 36 D) <<IIL3E 11,05 (7. 98d) , ¢ B IV fil§ AR £h 7% £
HAUILIA sk B B R s 25 TR A AUC (LA 2 1010 d » mg/kg, KF MK 169 0.72 d « mg/L, %
B SIS 15 2 7 L IR v 0 A i S T FH 0 40 3 P o 5 24 1o g 8 3 B I A R A6 7 1l rh 1~5d IR BB R R 3R
Po 5 dJa T RES R LA A 1 ORI A R R v B R AR A B 5 2~ 6 KT B Rl L X T RE R NO, /BN
R B B AR ] T O A R R T PR R R .

3.3 AEFERETREHRATHBHEZXESITI

I JUE 5 5 SV i TR - B O T R T T AR Sy i o A A A% s e ZORE T 20 M A IR A SR PR #h R AT
HEME . WL B W E R i RE S LN HA B B IR B A R GEAERE 1992) 8P fil§ IR 38 A9 A0 T
JFFIE » RT A R T S A AT A B A0 LA AN AR MR S e 1) I T 0 R A OO AR S B P
i T e A 2 o T ML ¥ P A R L

TE S0 % 25 R OK R RS PR ER M BE S 12 ¢ 4 = 1 FRAEIN 05 S e 4K 1 25 A A ST 7R 6 25 O A e 1
KA AE 60 mg/ L ME Al BR H vk B SR i I 25 LU BT - 20 A1 5 mg/ L 2% 2 A &5 B3 e a4 00 ML Ji P T
RE T2 VR TR AL v J32 7 i 152 A AR 05 i 32 1 8 T A/ 3 IO B 58 bR o O WA 22 o AR O SR R R A e A R I i PR
A o KNS R R BT INE P B e AL B AR T AR PR 0.5 me/ke. w18 ) B HOAT AR
7 d RUJE 25 2 G0 TR B 114 e J3E RE AR (R 45 AN 7 o nl DA O 3K B e K ARV B T R R I e KL 15 d R A5 4l
ZUG AT B BRI L

3.4 SRBE TR ERBRERN

AR S DL A AR RE  WF ST T S0 TR B TN I WO A R R B S . S5 R AR T CL B Br AR AE R L AR AR
ORI .CL L Br BRI EAB R . X5 Grosell 4 (2005) fF 58 1 6 6§ . (1 65 SE i h CL \Bro
X NO, B TR 4R — 2, X g S CL NO, B 2P Ridii . Br FRERA XK.
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